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Gene-by-gene population annotation and analysis

BIGSdb is software designed to store and analyse sequence data for bacterial isolates. Any number of sequences can
be linked to isolate records - these can be small contigs assembled from dideoxy sequencing through to whole genomes
(complete or multiple contigs generated from parallel sequencing technologies such as 454 or Illumina).

BIGSdb extends the principle of MLST to genomic data, where large numbers of loci can be defined, with alleles
assigned by reference to sequence definition databases (which can also be set up with BIGSdb). Loci can also be
grouped into schemes so that types can be defined by combinations of allelic profiles, a concept analagous to MLST.

The software has been released under the GNU General Public Licence version 3. The latest version of this documen-
tation can be found at http://bigsdb.readthedocs.org/.

Contents 1
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CHAPTER 1

Concepts and terms

1.1 BIGSdb

BIGSdb is the software platform - not a specific database. There are many instances of BIGSdb databases, so referring
to ‘the BIGSdb’ is meaningless.

1.2 Loci

Loci are regions of the genome that are identified by similarity to a known sequence. They can be defined by DNA or
peptide sequence. They are often complete coding sequences (genes), but may represent gene fragments (such as used
in MLST), antigenic peptide loops, or indeed any sequence feature.

In versions of BIGSdb prior to 1.8.0, an isolate record could only have one live allele designation for a locus (inac-
tive/pending designations could be stored within the database but were unavailable for querying or analysis purposes).
Since biology is rarely so clean, and some genomes may contain more than one copy of a gene, later versions of the
software allow multiple allele designations for a locus, all of which can be queried and analysed.

Paralogous loci can be difficult to differentiate by sequence similarity alone. Because of this, loci can be further
defined by context, where in silico PCR or hybridization reactions can be performed to filter the genome to specific
regions based on sequence external to the locus.

1.3 Alleles

Alleles are instances of loci. Every unique sequence, either DNA or peptide depending on the locus, is defined as
a new allele and these are defined in a sequence definition database, where they are given an allele identifier. These
identifiers are usually integers, but can be text strings. Allele identifiers in text format can be constrained by length
and formatting.

When a specific allele of a locus is identified within the sequence data of an isolate record, the allele designation, i.e.
identifier, is associated with the isolate record. This efficiently stores the sequence variation found within an isolate.
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Two isolates with the same allele designation for a locus have identical sequences at that locus. Once the sequence
variation within a genome has been reduced to a series of allele designations, genomes can be efficiently compared by
identifying which loci vary between them.

It is important to note that allele identifiers are usually arbitrary and are allocated sequentially in the order of discovery.
Alleles with adjacent identifiers may vary by a single nucleotide or by many.

1.4 Schemes

Schemes are collections of loci that may be associated with additional field values. At their simplest they just group
loci together. Example uses of simple schemes include:

 Antibiotic resistance genes

* Genes involved in specific biochemical pathways
* Antigens

* Vaccine components

* Whole genome MLST (wgMLST)

When schemes are associated with additional fields, one of these fields must be the primary key, i.e. its value uniquely
defines a particular combination of alleles at its member loci. The pre-eminent example of this is MLST - where a
sequence type (ST) is the primary key that uniquely defines combinations of alleles that make up the MLST profiles.
Additional fields can also then be included. The values for these need not be unique. In the MLST example, a field for
clonal complex can be included, and the same value for this can be set for multiple STs.

1.5 Profiles

Profiles are instances of schemes. A profile consists of a set of allele identifiers for the loci that comprise the scheme.
If the scheme has a primary key field, e.g. sequence type (ST) in MLST schemes, then the unique combination of
alleles in a complete profile can be defined by the value of this field.

1.6 Classification groups

Classification groups are a way to cluster scheme profiles using a specified threshold of pairwise allelic mismatches.
Currently, single-linkage clustering is supported whereby each member of a group must have no more than the speci-
fied number of allelic differences with at least one other member of the group.

1.7 Sequence tags

Sequence tags record locus position within an isolate record’s sequence bin. The process of creating these tags, is
known as fag-scanning. A sequence tag consists of:

* sequence bin id - this identifies a particular contig
* locus name
* start position

* end position
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* flag to indicate if sequence is reversed

« flag to indicate if sequence is complete and does not continue off the end of the contig

1.8 Sets

Sets provide a means to take a large database with multiple loci and/or schemes and present a subset of these as though
it was a complete database. The loci and schemes chosen to belong to a set can be renamed when used with this set.
The rationale for this is that in a database with disparate isolates and a large number of loci, the naming of these loci
may have to be long to specify a species name. For example, you may have a database that contains multiple MLST
schemes for different species, but since these schemes may use different fragments of the same genes they may have
to be named something like ‘Streptococcus_pneumoniae_ MLST_aroE’ to uniquely specify them. If we define a set
for ‘Streptococcus pneumoniae’ we can then choose to only include S. pneumoniae loci and therefore shorten their
names, e.g. to ‘aroE’.

Additional metadata fields can also be associated with each set so it is possible to have a database containing genomes
from multiple species and a generic set of metadata, then have additional specific metadata fields for particular species
or genera. These additional fields only become visible and searchable when the specific set that they belong to has
been selected.

1.8. Sets 5
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CHAPTER 2

BIGSdb dependencies

2.1 Required packages

BIGSdb requires a number of software components to be installed:

2.1.1 Linux packages

* Apache2 web server with mod_perl2

* PostgreSQL database

* Perl 5.10+

* BioPerl

 BLAST+

« EMBOSS
— infoalign - use to extract alignment stats in Genome Comparator.
— sixpack - used to translate sequences in multiple reading frames.
— stretcher - used for sequence alignment in allele query.

¢ Ipcress - part of exonerate package - used to simulate PCR reactions which can be used to filter the genome to
predicted amplification products.

e Xvib - X virtual framebuffer - needed to support SplitsTree in command line mode as used in Genome Com-
parator.

2.1.2 Perl modules

These are included with most Linux distributions.

e Archive::Zip - [required by PhyloTree plugin] - Used to upload to iTOL
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* Bio::Biblio - This used to be part of BioPerl but will need to be installed separately if using BioPerl 1.6.920 or
later.

* CGI - Common Gateway Interface requests and responses (used to be a core module but recently removed).
¢ Config::Tiny - Configuration file handling.

* Crypt::Eksblowfish::Berypt - Used for password hashing.

* Data::UUID - Globally unique identifer handling for preference storage.

* DBD-Pg - PostgreSQL database driver for DBIL.

* DBI - Database independent interface - module used to interact with databases.

e Email::MIME - Used to format E-mail messages.

* Email::Sender - Used to send E-mail messages by submission system.

e Email::Valid - Used to validate E-mails sent by job manager.

* Error - Exception handling.

e Excel::Writer:: XL.SX - Used to export data in Excel format.

e JO::String

e JSON - Used to manipulate JSON data.

e List::MoreUtils (version 0.28+).

» Log::Dispatch::File - Object for logging to file.

e Log::Log4perl - Configurable status and error logging.

e LWP::UserAgent - [required by PhyloViz and PhyloTree plugins] - Used to upload via API

e Net::Oauth - Required for REST authentication (this needs to be installed even if you are not using REST).
e Parallel::ForkManager - Required for multi-threading tools and plugins.

e Time::Duration [optional] - Used by Job Viewer to display elapsed time in rounded units.

o XML::Parser::perlSAX - part of libxml-perl - Used to parse XML configuration files.

2.1.3 Optional packages

Installing these packages will enable extra functionality, but they are not required by the core BIGSdb package.
 ChartDirector (Perl) - library used for generating charts. Used by some plugins.

* ImageMagick - mogrify used by some plugins.

MAFFT 6.8+ - sequence alignment used by some plugins.
* Muscle - sequence alignment used by some plugins.

* Splitstree4 - used by GenomeComparator plugin.
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CHAPTER 3

Installation and configuration of BIGSdb

3.1

Software installation

BIGSdb consists of two main Perl scripts, bigsdb.pl and bigscurate.pl, that run the query and curator’s interfaces
respectively. These need to be located somewhere within the web cgi-bin directories. In addition, there are a large
number of library files, used by both these scripts, that are installed by default in /usr/local/lib/BIGSdb. Plugin scripts
are stored within a ‘Plugins’ sub-directory of this library directory.

All databases on a system can use the same instance of the scripts, or alternatively any database can specify a particular
path for each script, enabling these script directories to be protected by apache htaccess directives.

* Software requirements

* Download from SourceForge.net or GitHub.

1.

Unpack the distribution package in a temporary directory:

gunzip bigsdb_1l.x.x.tar.gz
tar xvf bigsdb_l.x.x.tar

. Copy the bigsdb.pl and bigscurate.pl scripts to a subdirectory of your web server’s cgi-bin directory. Make sure

these are readable and executable by the web server daemon.

. Copy the contents of the lib directory to /usr/local/lib/BIGSdb/. Make sure you include the Plugins and Offline

directories which are subdirectories of the main lib directory.

. Copy the javascript directory to the root directory of your website, i.e. accessible from http://your_website/

javascript/.

. Copy the css directory to root directory of your website, i.e. accessible from http://your_website/css/.

. Copy the webfonts directory to the root directory of your website, i.e. accessible from http://your_website/

webfonts/.

. Copy the images directory to the root directory of your website, i.e. accessible from http://your_website/images/.

. Copy the contents of the conf directory to /etc/bigsdb/. Check the paths of helper applications and database

names in the bigsdb.conf file and modify for your system.
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9. Create a PostgreSQL database user called apache - this should not have any special priveleges. First you will
need to log in as the postgres user:

sudo su postgres

Then use the createuser command to do this, e.g.

’createuser apache

From the psql command line, set the apache user password:

psal
ALTER ROLE apache WITH PASSWORD 'remote';

10. Create PostgreSQL databases called bigsdb_auth, bigsdb_prefs and bigsdb_refs using the scripts in the sql
directory. Create the database using the createdb command and set up the tables using the psql command.

createdb bigsdb_auth

psgl —-f auth.sgl bigsdb_auth
createdb bigsdb_prefs

psgl —f prefs.sgl bigsdb_prefs
createdb bigsdb_refs

psgl —-f refs.sqgl bigsdb_refs

11. Create a writable temporary directory in the root of the web site called tmp, i.e. accessible from http://your_
website/tmp.

12. Create a log file, bigsdb.log, in /var/log owned by the web server daemon, e.g.

touch /var/log/bigsdb.log
chown www-data /var/log/bigsdb.log

(substitute www-data for the web daemon user).

3.2 Configuring PostgreSQL

PostgreSQL can be configured in many ways and how you do this will depend on your site requirements.

The following security settings will allow the appropriate users ‘apache’ and ‘bigsdb’ to access databases without
allowing all logged in users full access. Only the UNIX users ‘postgres’ and ‘webmaster’ can log in to the databases
as the Postgres user ‘postgres’.

You will need to edit the pg_hba.conf and pg_ident.conf (files. These are found somewhere like
/etc/postgresql/9.1/main/

3.2.1 pg_hba.conf

# Database administrative login by UNIX sockets
local all postgres ident map=mymap

# TYPE DATABASE USER CIDR-ADDRESS METHOD

# "local" is for Unix domain socket connections only
local all all ident map=mymap

(continues on next page)

10 Chapter 3. Installation and configuration of BIGSdb



http://your_website/tmp
http://your_website/tmp

BIGSdb Documentation, Release 1.19.0

(continued from previous page)

# IPv4 local connections:

host all all 127.0.0.1/32 md5
# IPvé local connections:
host all all ::1/128 md5

3.2.2 pg_ident.conf

# MAPNAME SYSTEM—-USERNAME PG-USERNAME
mymap postgres postgres
mymap webmaster postgres
mymap www—data apache
mymap bigsdb bigsdb
mymap bigsdb apache

You may also need to change some settings in the postgresql.conf file. As an example, a configuration for a machine
with 16GB RAM, allowing connections from a separate web server may have the following configuration changes
made:

listen_addresses = '«*'
max_connections = 200
shared_buffers = 1024Mb

work_mem = 8Mb
effective_cache_size 8192Mb
stats_temp_directory = '/dev/shm'

Setting stats_temp_directory to /dev/shm makes use of a ramdisk usually available on Debian or Ubuntu systems for
frequently updated working files. This reduces a lot of unneccessary disk access.

See Tuning Your PostgreSQL Server for more details.

Restart PostgreSQL after any changes, e.g.

’/etc/init.d/postgresql restart

3.3 Setting global connection parameters

Global database connection parameters can be entered in /etc/bigsdb/db.conf. This allows you to set default values for
the host, port, user and password. Default values are as follows:

* dbhost: localhost

e dbport: 5432

* dbuser: apache

* dbpassword: remote

These can all be over-ridden in individual database configuration config.xml files using the terms host, port, user, and
password.

3.3. Setting global connection parameters 11
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3.4 Site-specific configuration

Site-specific configuration files are located in /etc/bigsdb by default.
* bigsdb.conf - main configuration file
* logging.conf - error logging settings. See log4perl project website for advanced configuration details.

The dropdown menu can be customized by modifying the menu_header.html file located in /etc/bigsdb. Any HTML in
this file will be inserted at the top of the menu. The included file displays the BIGSdb logo hyperlinked to the root of
the web site. This file can be edited as you wish, or alternatively menu_header.html can be placed in the root directory
of the web site - this will be used in preference to the version in /etc/bigsdb.

3.5 Setting up the offline job manager

To run plugins that require a long time to complete their analyses, an offline job manager has been developed. The
plugin will save the parameters of a job to a job database and then provide a link to the job status page. An offline
script, run frequently from CRON, will then process the job queue and update status and outputs via the job status
page.

1. Create a ‘bigsdb’ UNIX user, e.g.:

sudo useradd -s /bin/sh bigsdb

2. As the postgres user, create a ‘bigsdb’ user and create a bigsdb_jobs database using the jobs.sql SQL file, e.g.:

createuser bigsdb [no need for special priveleges]
createdb bigsdb_jobs
psgl —-f Jjobs.sgl bigsdb_jobs

From the psql command line, set the bigsdb user password::

psal
ALTER ROLE bigsdb WITH PASSWORD 'bigsdb';

3. Set up the jobs parameters in the /etc/bigsdb/bigsdb.conf file, e.g.:

jobs_db=bigsdb_jobs
max_Jload=8

The jobs script will not process a job if the server’s load average (over the last minute) is higher than the
max_load parameter. This should be set higher than the number of processor cores or you may find that jobs
never run on a busy server. Setting it to double the number of cores is probably a good starting point.

4. Copy the job_logging.conf file to the /etc/bigsdb directory.

[}

5. Set the script to run frequently (preferably every minute) from CRON. Note that CRON does not like ‘. in
executable filenames, so either rename the script to ‘bigsjobs’ or create a symlink and call that from CRON,

e.g.:

copy bigsjobs.pl to /usr/local/bin
sudo 1ln -s /usr/local/bin/bigsjobs.pl /usr/local/bin/bigsjobs

You should install xvfb, which is a virtual X server that may be required for third party applications called from
plugins. This is required, for example, for calling splitstree4 from the Genome Comparator plugin.

Add the following to /etc/crontab::
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* x % % + bigsdb xvfb-run -a /usr/local/bin/bigsjobs

(set to run every minute from the ‘bigsdb’ user account).

If you’d like to run this more frequently, e.g. every 30 seconds, multiple entries can be added to CRON with an
appropriate sleep prior to running, e.g.:

% * % * * bigsdb xvfb-run -a /usr/local/bin/bigsjobs
x % % % * bigsdb sleep 30;xvfb-run -a /usr/local/bin/bigsjobs

6. Create a log file, bigsdb_jobs.log, in /var/log owned by ‘bigsdb’, e.g.:

sudo touch /var/log/bigsdb_jobs.log
sudo chown bigsdb /var/log/bigsdb_jobs.log

3.6 Setting up the submission system

The submission system allows users to submit new data to the database for curation. Submissions are placed in a queue
for a curator to upload. All communication between submitters and curators can occur via the submission system.

1. Create a writable submissions directory in the root of the web site called submissions, i.e. accessible from http:
/lyour_website/submissions. This is used for file uploads. The directory should be writable by the Apache web
daemon (user ‘www-data’ on Debian/Ubuntu systems). If you are running the RESTful interface the directory
should also be writable by the bigsdb user. To ensure this, make the directory group-writable and add the bigsdb
user to the apache group (‘www-data’ on Debian/Ubuntu systems). If you will be allowing submissions via the
RESTful interface, you should also add the apache user (‘www-data’ on Debian/Ubuntu systems) to the bigsdb

group, e.g.

sudo usermod -a -G www-data bigsdb
sudo usermod —-a -G bigsdb www-data

The actual directory can be outside of the web root and made accessible using a symlink provided your Apache
configuration allows this, e.g. the default location is /var/submissions symlinked to /var/www/submissions
(assuming your web site is located in /var/www), e.g.

sudo touch /var/submissions

sudo chown www-data:www-data /var/submissions
sudo chmod 775 /var/submissions

sudo 1ln —-s /var/submissions /var/www

2. Set the submission_dir location in bigsdb.conf.

3. Set the smtp_server in bigsdb.conf to the IP or DNS name of your organisation’s SMTP relay. Depending on
how your E-mail system is configured, you may be able to use the localhost address (127.0.0.1).

4. Make sure the curate_script and query_script values are set in bigsdb.conf. These point to the web-accessible
location of the web scripts and are required to allow curators to be directed between the web interfaces as needed.

5. Set submissions="yes” in the system tag of the database config.xml file of each database for which submissions
should be enabled.
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3.7 Setting up a site-wide user database

A site-wide user database allows users to register themselves for accounts and associate these with specific databases.
It means that a single set of log-in credentials can be used across databases, rather than each database maintaining its
own.

Users can access/update their account details by calling the bigsdb.pl script without any additional attributes, e.g.
http://website/cgi-bin/bigsdb.pl.

Site admins can access administration features by calling the bigscurate.pl script without any additional attributes.

1. Create a user database, e.g. pubmlst_bigsdb_users:

createdb pubmlst_bigsdb_users
psgl —-f users.sqgl pubmlst_bigsdb_users

Set up sync_user_dbase_users.pl to run every hour as a CRON JOB, e.g. in /etc/crontab, add the following to
run this at 5 minutes past each hour

05 * % * * Dbigsdb /usr/local/bin/sync_user_dbase_users.pl --user_database,,
—pubmlst_bigsdb_users

Add the user database details to each database that you want to allow to use it.
You need to add the users database details to each client database that will use it.
2. If you want to allow users to register themselves you need to modify bigsdb.conf.

You can define multiple user databases (as a comma-separated list) but usually you would have just one. Define
this using the site_user_dbs attribute. Use a short domain (site) name separated by a pipe () and the name of the
database, e.g. add the following to /etc/bigsdb.conf:

site_user_dbs=PubMLST |pubmlst_bigsdb_users

Make sure default database connection parameters are set in /etc/bigsdb/db.conf.

3. Set up site admin user in new user database. This has to be done manually - other users will either be able to
register themselves or be created by curators from other databases.:

psal pubmlst_bigsdb_users

INSERT INTO USERS (user_name, surname, first_name,email,affiliation,
date_entered,datestamp, status) VALUES ('kjolley','Jolley', 'Keith',
'keith.jolley@zoo.ox.ac.uk', 'University of Oxford, UK', 'now', "'now',
'validated');

Set the password for this user using the add_user.pl script (change XXXXXXXX to the password value):

add_user.pl -a -d pubmlst_bigsdb_users -n kjolley -p XXXXXXXX

Add specific permissions that this admin user can have by directly adding the following terms to the permissions
table:

* set_site_user_passwords:
— Allow admin to set user passwords.
* import_dbase_configs:
— Allow admin to define which database configurations are made available for registration.

¢ merge_users
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— Allow admin to merge user accounts.
* modify_users

— Allow admin to edit user details.

e.g.

psgl pubmlst_bigsdb_users
INSERT INTO permissions (user_name,permission,curator,datestamp) VALUES
('kjolley', "import_dbase_configs', 'kjolley', "'now');

4. Specific permissions can be set for curators in individual databases:
* import_site_users
— This allows the curator to import site users in to the database.
* modify_site_users

— You may not wish to do this! - It allows the curator of any database with this permission to change
the details of a user that may be used on other databases on the site.

5. HTML header files can be defined for use when bigsdb.pl or bigscurate.pl are called withouth a database con-
figuration, such as when a user is registering or modifying their user details. These files, site_header.html,
site_footer.html, site_curate_header.html and site_curate_footer.html should be placed in the root directory of
the web site.

3.8 Periodically delete temporary files

There are two temporary directories (one public, one private) which may accumulate temporary files over time. Some
of these are deleted automatically when no longer required but some cannot be cleaned automatically since they are
used to display results after clicking a link or to pass the database query between pages of results.

The easiest way to clean the temp directories is to run a cleaning script periodically, e.g. create a root-executable script
in /etc/cron.hourly containing the following::

#!/bin/sh
#Remove temp BIGSdb files from secure tmp folder older than 1 week.
find /var/tmp/ -name '*BIGSdb_x' -type f —mmin +10080 -exec rm -f {} \; 2>/dev/null

#Remove . jnlp files from web tree older than 1 day
find /var/www/tmp/ —-name 'x.nlp' -type f -mmin +1440 -exec rm -f {} \; 2>/dev/null

#Remove other tmp files from web tree older than 1 week
find /var/www/tmp/ -type f -mmin +10080 -exec rm -f {} \; 2>/dev/null

3.9 Prevent preference database getting too large

The preferences database stores user preferences for BIGSdb databases running on the site. Every user will have a
globally unique identifier (guid) stored in this database along with a datestamp indicating the last access time. On
public databases that do not require logging in, this guid is stored as a cookie on the user’s computer. Databases that
require logging in use a combination of database and username as the identifier. Over time, the preferences database
can get quite large since every unique user will result in an entry in the database. Since many of these entries represent
casual users, or even web indexing bots, they can be periodically cleaned out based on their last access time. A weekly
CRON job can be set up to remove any entries older than a defined period. For example, the following line entered
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in /etc/crontab will remove the preferences for any user that has not accessed any database in the past 6 months (the
script will run at 6pm every Sunday).

#Prevent prefs database getting too large
00 18 » x 0 postgres psql —-c "DELETE FROM guid WHERE last_accessed < NOW() -
—INTERVAL '6 months'" bigsdb_prefs

3.10 Purging old jobs from the jobs database

If you are running the offline job manager, the jobs database (default bigsdb_jobs) contains the parameters and output
messages of these jobs. Job output files are only usually kept on the server for 7 days so there is no point keeping the
database entries for longer than this. These can be purged with a daily cron job, e.g. set the following in /etc/crontab
(the script will run at 5am every day).

#Purge jobs older than 7 days from the jobs database.

00 5 *x x % postgres psgql -c "DELETE FROM Jjobs where (stop_time IS NOT NULL AND,_,
—stop_time < now()-interval '7 days') OR (status LIKE 'rejected%' AND submit_time <,
—now () —interval '7 days')" bigsdb_jobs > /dev/null 2>&1

3.11 Log file rotation

Set the log file to auto rotate by adding a file called ‘bigsdb’ with the following contents to /etc/logrotate.d:

/var/log/bigsdb.log {
weekly
rotate 4
compress
copytruncate
missingok
notifempty
create 640 root adm

}

/var/log/bigsdb_jobs.log {
weekly
rotate 4
compress
copytruncate
missingok
notifempty
create 640 root adm

3.12 Upgrading BIGSdb

Major version changes, e.g. 1.7 -> 1.8, indicate that there has been a change to the underlying database structure for
one or more of the database types. Scripts to upgrade the database are provided in sql/upgrade and are named by the
database type and version number. For example, to upgrade an isolate database (bigsdb_isolates) from version 1.7 to
1.8, log in as the postgres user and type:
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psgl —-f isolatedb_vl1.8.sgl bigsdb_isolates

Upgrades are sequential, so to upgrade from a version earlier than the last major version you would need to upgrade
to the intermediate version first, e.g. to go from 1.6 -> 1.8, requires upgrading to 1.7 first.

Minor version changes, e.g. 1.8.0 -> 1.8.1, have no modifications to the database structures. There will be changes to
the Perl library modules and possibly to the contents of the Javascript directory, images directory and CSS files. The
version number is stored with the bigsdb.pl script, so this should also be updated so that BIGSdb correctly reports its
version.

3.13 Running the BIGSdb RESTful interface

BIGSdb has an Application Programming Interface (API) that allows third-party applications to access the data within
the databases. The script that runs this is called bigsrest.pl. This is a Dancer2 application that can be run using a wide
range of options, e.g. as a stand-alone script, using Perl webservers with plackup, or from apache. Full documentation
for deploying Dancer2 applications can be found online.

The script requires a new database that describes the resources to make available. This is specified in the bigsdb.conf
file as the value of the ‘rest_db’ attribute. By default, the database is named bigsdb_rest.

A SQL file to create this database can be found in the sql directory of the download archive. It is called rest.sql. To
create the database, as the postgres user, navigate to the sql directory and type

createdb bigsdb_rest
psgl —-f rest.sgl bigsdb_rest

This database will need to be populated using psql or any tool that can be used to edit PostgreSQL databases. The
database contains three tables that together describe and group the databases resources that will be made available
through the API. The tables are:

* resources
— this contains two fields (both compulsory):

+ dbase_config - the name of the database configuration used with the database. This is the same
as the name of the directory that contains the config.xml file in the /etc/bigsdb/dbases directory.

+ description - short description of the database.
* groups (used to group related resources together)
— this contains two fields (compulsory fields shown in bold):

+ name - short name of group. This is usually a single word and is also the key that links
resources to groups.

+ description - short description of group.
* long_description - fuller description of group.
¢ group_resources (used to add resources to groups)
— this contains two fields (both compulsory)
* group_name - name of group. This must already exist in the groups table.
+ dbase_config - the name of database resource. This must already exist in the resources table.

For example, to describe the PubMLST resources for Neisseria, connect to the bigsdb_rest database using psql,
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psgl bigsdb_rest

Then enter the following SQL commands. First add the database resources:

INSERT INTO resources (dbase_config,description) VALUES
('pubmlst_neisseria_seqdef', 'Neisseria sequence/profile definitions');
INSERT INTO resources (dbase_config,description) VALUES
("pubmlst_neisseria_isolates', 'Neisseria isolates');

Then create a ‘neisseria’ group that will contain these resources:

INSERT INTO groups (name,description) VALUES
('"neisseria', 'Neisseria spp.');

Finally, add the database resources to the group:

INSERT INTO group_resources (group_name,dbase_config) VALUES
('"neisseria', 'pubmlst_neisseria_seqgdef');

INSERT INTO group_resources (group_name,dbase_config) VALUES
('"neisseria', "'pubmlst_neisseria_isolates');

The REST API will need to run on its own network port. By default this is port 3000. To run as a stand-alone script,
from the script directory, as the bigsdb user, simply type:

./bigsrest.pl

This will start the API on port 3000. You will be able to check that this is running using a web browser by navigating
to http://localhost:3000 on the local machine, or using the server IP address from a remote machine. You may need to
modify your server firewall rules to allow connection to this port.

Running as a stand-alone script is useful for testing, but you can achieve much better performance using a Perl web-
server with plackup. There are various options to choose. PubMLST uses Starman.

To run the API using Starman, type the following as the bigsdb user:

plackup —-a /var/rest/bigsrest.pl -s Starman -E deployment

where the value of -a refers to the location of the bigsrest.pl script. Starman defaults to using port 5000.

Different Linux distributions use different means to control services/daemons. To start the REST interface on system
boot on systems using upstart, create a file called bigsdb-rest.conf in /etc/init. The contents of this file should be
something like (modify file paths as appropriate):

description "Start BIGSdb REST interface"
version "1.0"

author "Keith Jolley"

start on runlevel [12345]

## tell upstart we're creating a daemon
expect fork

script

exec su -s /bin/sh -c 'exec "$0" "S$@"' bigsdb -- /usr/local/bin/plackup -a /var/rest/
—bigsrest.pl -s Starman -E deployment

end script
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The service will then start automatically on boot or can be manually started by calling:

sudo service bigsdb-rest start

For systems using systemd, create a file in /etc/systemd/system called bigsdb-rest.service with the following contents
(again, modify file paths as appropriate):

[Unit]
Description=BIGSdb REST interface
After=network.target

[Service]

User=bigsdb

ExecStart=/usr/bin/plackup -a /var/rest/bigsrest.pl -s Starman -E deployment
Restart=always

[Install]
WantedBy=multi-user.target

To start the service automatically on boot you need to enable it:

’sudo systemctl enable bigsdb-rest.service

It can also be manually started by calling:

’sudo systemctl start bigsdb-rest.service

3.13.1 Proxying the API to use a standard web port

Usually you will want your API to be available on the standard web port 80. To do this you will need to set up a
virtual host using a different domain name from your web site to proxy the API port. For example, PubMLST has
a separate domain ‘http://rest.pubmlst.org’ for its APIL. This is set up as a virtual host directive in apache with the
following configuration file:

<VirtualHost x>

ServerName rest.pubmlst.org

DocumentRoot /var/rest

ServerAdmin keith.jolley@zoo.ox.ac.uk
<Directory /var/rest>
AllowOverride None
Require all granted

</Directory>

ProxyPass / http://rest.pubmlst.org:5000/
ProxyPassReverse / http://rest.pubmlst.org:5000/

<Proxy >
Order allow,deny
Allow from all
</Proxy>

ErrorLog /var/log/apache2/rest.pubmlst.org-error.log
CustomLog /var/log/apache2/rest.pubmlst.org-access.log common

</VirtualHost>

You should also set ‘rest_behind_proxy=1’ in bigsdb.conf.

3.13. Running the BIGSdb RESTful interface 19


http://rest.pubmlst.org

BIGSdb Documentation, Release 1.19.0

20

Chapter 3. Installation and configuration of BIGSdb



CHAPTER 4

Database setup

There are two types of BIGSdb database:

* sequence definition databases, containing
— allele sequences and their identifiers
— scheme data, e.g. MLST profile definitions

* isolate databases, containing
— isolate provenance metadata
— genome sequences
— allele designations for loci defined in sequence definition databases.

These two databases are independent but linked. A single isolate database can communicate with multiple sequence
definition databases and vice versa. Different access restrictions can be placed on different databases.

Databases are described in XML files telling BIGSdb everything it needs to know about them. Isolate databases can
have any fields defined for the isolate table,allowing customisation of metadata - these fields are described in the XML
file (config.xml) and must match the fields defined in the database itself.

4.1 Creating databases

There are templates available for the sequence definition and isolate databases. These are SQL scripts found in the sql
directory.

To create a database, you will need to log in as the postgres user and use these templates. For example to create a new
sequence definition database called bigsdb_test_seqdef, navigate to the sql directory and log in as the postgres user,

e.g.

sudo su postgres

then
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createdb bigsdb_test_seqgdef
psgl —-f seqdef.sqgl bigsdb_test_seqgdef

Create an isolate database the same way:

createdb bigsdb_test_isolates
psgl —f isolatedb.sgl bigsdb_test_isolates

The standard fields in the isolate table are limited to essential fields required by the system. To add new fields, you
need to log in to the database and alter this table. For example, to add fields for country and year, first log in to the
newly created isolate database as the postgres user:

psgl bigsdb_test_isolates

and alter the isolate table:

ALTER TABLE isolates ADD country text;
ALTER TABLE isolates ADD year int;

Remember that any fields added to the table need to be described in the config.xml file for this database.

4.2 Database-specific configuration

Each BIGSdb database on a system has its own configuration directory, by default in /etc/bigsdb/dbases. The
database has a short configuration name used to specify it in a web query and this matches the name of the
configuration sub-directory, e.g. http://pubmlst.org/cgi-bin/bigsdb/bigsdb.pl?db=pubmlst_neisseria_isolates is the
URL of the front page of the PubMLST Neisseria isolate database whose configuration settings are stored in
/etc/bigsdb/dbases/pubmlst_neisseria_isolates. This database sub-directory contains a number of files (hyperlinks lead
to the files used on the Neisseria database):

e config.xml - the database configuration file. Fields defined here correspond to fields in the isolate table of
the database.

* banner.html - optional file containing text that will appear as a banner within the database index pages. HTML
markup can be used within this text.

* header.html - HTML markup that is inserted at the top of all pages. This can be used to set up site-specific
menubars and logos.

* footer.html - HTML markup that is inserted at the bottom of all pages.
e curate_header.html - HTML markup that is inserted at the top of all curator’s interface pages.
* curate_footer.html - HTML markup that is inserted at the bottom of all curator’s interface pages.

* profile_submit.html - HTML markup for text that is inserted in to the submission interface prior to profile
submission finalization. This can be used to add specific instructions such as the requirement to make an isolate
submission.

¢ allele_submit.html - HTML markup for text that is inserted in to the submission interface prior to allele submis-
sion finalization. This can be used to add specific instructions such as the requirement to attach Sanger trace
files.

The header and footer files can alternatively be placed in the root directory of the web site for site-wide use.

There are four additional files, site_header.html, site_footer.html, curate_site_header.html and curate_site_footer.html
which are used when either bigsdb.pl or bigscurate.pl are called without a database configuration. These should be
placed in the root directory of the web site.
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You can also add HTML meta attributes (such as a favicon) by including a file called meta.html in the database
configuration directory. For example to set a favicon this file can contain something like the following:

’<link rel="shortcut icon" href="/favicon.ico" type="image/ico" />

These attributes will appear in the <head> section of the HTML page.

4.3 XML configuration attributes used in config.xml

The following lists describes the attributes used in the config.xml file that is used to describe databases.

4.3.1 Isolate database XML attributes

Please note that database structure described by the field and sample elements must match the physical structure of the
database isolate and sample tables respectively. Required attributes are in bold:

<db>

Top level element. Contains child elements: system, field and sample.:

’<system>

Any value set here can be overridden in a system.overrides file.
* authentication
— Method of authentication: either ‘builtin’ or ‘apache’. See user authentication.
« db
— Name of database on system.
* dbtype
— Type of database: either ‘isolates’ or ‘sequences’.
¢ description
— Description of database used throughout interface.
e align_limit
— Overrides the sequence export record alignment limit in the Sequence Export plugin. Default: ‘200°.
* all_plugins
— Enable all appropriate plugins for database: either ‘yes’ or ‘no’, default ‘no’.
* annotation

— Semi-colon separated list of accession numbers with descriptions (separated by a [), eg.
‘AL1579591Z2491;AM421808IFAM18;NC_002946IFA 1090;NC_011035INCCP11945;NC_0147521020-
06’. Currently used only by Genome Comparator plugin.

e cache schemes

— Enable automatic refreshing of scheme field caches when batch adding new isolates: either ‘yes’ or ‘no’,
default ‘no’.

— See scheme caching.
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codon_usage_limit

— Overrides the record limit for the Codon Usage plugin. Default: ‘500’.
contig_analysis_limit

— Overrides the isolate number limit for the Contig Export plugin. Default: ‘1000’.
curate_config

— The database configuration that should be used for curation if different from the current configuration.
This is used when the submission system is being used so that curation links in the ‘Manage submissions’
pages for curators load the correct database configuration.

curate_link

— URL to curator’s interface, which can be relative or absolute. This will be used to create a link in the public
interface dropdown menu.

curate_path_includes

— Partial path of the bigscurate.pl script used to curate the database. See user authentication.
curate_script

— Relative web path to curation script. Default ‘bigscurate.pl’ (version 1.11+).

— This is only needed if automated submissions are enabled. If bigscurate.pl is in a different directory from
bigsdb.pl, you need to include the whole web path, e.g. /cgi-bin/private/bigsdb/bigscurate.pl.

curator_home

— URL of curator’s index page, which can be relative or absolute. This will be used to add a link in the
dropdown menu.

curators_only

— Set to ‘yes’ to prevent ordinary authenticated users having access to database configuration. This is only
effective if read_access is set to ‘authenticated_users’. This may be useful if you have different configura-
tions for curation and querying with some data hidden in the configuration used by standard users. Default

3 s

no’.
daily_pending_submissions

— Opverrides the daily limit on pending submissions that a user can submit via the web submission system.
Default: “15°.

daily_rest_submissions_limit

— Overrides the limit on number of submissions that can be made to the database via the RESTful interface.
This is useful to prevent flooding of the submission system by aberrant scripts. Default: ‘100°.

default_access

— The default access to the database configuration, either ‘allow’ or ‘deny’. If ‘allow’, then specific users
can be denied access by creating a file called ‘users.deny’ containing usernames (one per line) in the
configuration directory. If ‘deny’ then specific users can be allowed by creating a file called ‘users.allow’
containing usernames (one per line) in the configuration directory. See default access.

default_private_records

— The default number of private isolate records that a user can upload. The user account must have a status
of either ‘submitter’, ‘curator’, or ‘admin’. This value is used to set the private_quota field when creating
a new user record (which can be overridden for individual users). Changing it will not affect the quotas of
existing users. Default: ‘0’.
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¢ default_seqdef_config

— Isolate databases only: Name of the default seqdef database configuration used with this database. Used
to automatically fill in details when adding new loci.

¢ default_seqdef_dbase

— Isolate databases only: Name of the default seqdef database used with this database. Used to automatically
fill in details when adding new loci.

e default_seqdef_script

— Isolate databases only: URL of BIGSdb script running the seqdef database (default: ‘/cgi-
bin/bigsdb/bigsdb.pl’).

e export_limit
— Opverrides the default allowed number of data points (isolates x columns) to export. Default: ‘25000000°.
e fast scan

— Sets whether fast mode scanning is enabled via the web interface. This will scan all loci together, using
exemplar sequences. In cases where multiple loci are being scanned this should be significantly faster than
the standard locus-by-locus scan, but it will take longer for the first results to appear. Allele exemplars
should be defined if you enable this option. Set to ‘yes’ to enable. Default: ‘no’.

* fieldgroupl - fieldgroup10

— Allows multiple fields to be queried as a group. Value should be the name of the group followed by a colon
(:) followed by a comma-separated list of fields to group, e.g. identifiers:id,strain,other_name.

e genome_comparator_limit

— Overrides the isolate number limit for the Genome Comparator plugin. Default: ‘1000°.
» genome_comparator_max_ref_loci

— Opverrides the limit on number of loci allowed in a reference genome. Default: ‘10000’.
* genome_comparator_recommended_schemes

— Comma-separated list of recommended schemes to suggest to Genome Comparator users. If lots of
schemes are defined, a user may be tempted to click ‘All loci’ and this may not be the best option. Popu-
lating this attribute, results in an additional list of preferred schemes that can be chosen.

* genome_comparator_threads

— The number of threads to use for data gathering (BLAST, database queries) to populate data structure for
Genome Comparator analysis. You should not set this to less than 2 as this will prevent job cancelling due
to the way isolates are queued. Default: ‘2°.

¢ hide unused_schemes

— Sets whether a scheme is shown in a main results table if none of the isolates on that page have any data
for the specific scheme: either ‘yes’ or ‘no’, default ‘no’.

* host

— Host name/IP address of machine hosting isolate database, default ‘localhost’.
* job_priority

— Integer with default job priority for offline jobs (default:5).
* job_quota

— Integer with number of offline jobs that can be queued or currently running for this database.
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labelfield
— Field that is used to describe record in isolate info page, default ‘isolate’.
locus_aliases

— Display locus aliases and use them in dropdown lists by default: must be either ‘yes’ or ‘no’, default ‘no’.
This option can be overridden by a user preference.

locus_superscript_prefix

— Superscript the first letter of a locus name if it is immediately following by an underscore, e.g. f abcZ
would be displayed as fabcZ within the interface: must be either ‘yes’ or ‘no’, default ‘no’. This can be
used to designate gene fragments (or any other meaning you like).

maindisplay_aliases

— Default setting for whether isolates aliases are displayed in main results tables: either ‘yes’ or ‘no’, default
‘no’. This setting can be overridden by individual user preferences.

noshow
— Comma-separated list of fields not to use in breakdown statistic plugins.
no_publication_filter

— Isolate databases only: Switches off display of publication filter in isolate query form by default: either
‘yes’ or ‘no’, default ‘no’.

only_sets

— Don’t allow option to view the ‘whole database’ - only list sets that have been defined: either ‘yes’ or ‘no’,
default ‘no’.

password
— Password for access to isolates database, default ‘remote’.
port
— Port number that the isolate host is listening on, default ‘5432’.
privacy
— Displays E-mail address for sender in isolate information page if set to ‘no’. Default ‘yes’.
public_login

— Optionally allow users to log in to a public database - this is useful as any jobs will be associated with the
user and their preferences will also be linked to the account. Set to ‘no’ to disable. Default ‘yes’.

query_script
— Relative web path to bigsdb script. Default ‘bigsdb.pl’ (version 1.11+).

— This is only needed if automated submissions are enabled. If bigsdb.pl is in a different directory from
bigscurate.pl, you need to include the whole web path, e.g. /cgi-bin/bigsdb/bigsdb.pl.

read_access

— Describes who can view data: either ‘public’ for everybody or ‘authenticated_users’ for anybody who has
been able to log in. Default ‘public’.

related_databases

— Semi-colon separated list of links to related BIGSdb databases on the system.  This should
be in the form of database configuration name followed by a ‘I’ and the description, e.g.
‘pubmlst_neisseria_seqdeflSequence and profile definitions’. This is used to populate the dropdown menu.
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remote_contigs

— Optionally allow the use of remote contigs. These are stored in a remote BIGSdb database, accessible via
the RESTful API. Set to ‘yes’ to enable.

script_path_includes

— Partial path of the bigsdb.pl script used to access the database. See user authentication.
seqbin_size_threshold

— Sets the size values in Mbp to enable for the seqbin filter.

— Example: seqbin_size_threshold="0.5,1,2,4".
seq_export_limit

— Overrides the sequence export limit (records x loci) in the Sequence Export plugin. Default: ‘1000000’.

sets
— Use sets: either ‘yes’ or ‘no’, default ‘no’.
set_id
— Force the use of a specific set when accessing database via this XML configuration: Value is the name of
the set.
start_id
— Defines the minimum record id to be used when uploading new isolate records. This can be useful when
it is anticipated that two databases may be merged and it would be easier to do so if the id numbers in the
two databases were different. Default: ‘1°.
submissions

— Enable automated submission system: either ‘yes’ or ‘no’, default ‘no’ (version 1.11+).

— The curate_script and query_script paths should also be set, either in the bigsdb.conf file (for site-wide
configuration) or within the system attribute of config.xml.

submissions_deleted_days

— Overrides the default number of days before closed submissions are deleted from the system. Default:
‘90°.

tblastx_tagging
— Sets whether tagging can be performed using TBLASTX: either ‘yes’ or ‘no’, default ‘no’.
total_pending_submissions

— Opverrides the total limit on pending submissions that a user can submit via the web submission system.
Default: 20°.

user
— Username for access to isolates database, default ‘apache’.
user_job_quota

— Integer with number of offline jobs that can be queued or currently running for this database by any specific
user - this parameter is only effective if users have to log in.

user_projects

— Sets whether authenticated users can create their own projects in order to group isolates: either ‘yes’ or
‘no’, default ‘no’.

4.3.
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e view
— Database view containing isolate data, default ‘isolates’.
* Views

— Comma-separated list of views of the isolate table defined in the database. This is used to set a view for a
set.

¢ webroot

— URL of web root, which can be relative or absolute. This is used to provide a hyperlinked item in the
dropdown menu. Default ‘/°.

<field>

Element content: Field name + optional list <optlist> of allowed values, e.g.:

<field type="text" required="no" length="40" maindisplay="no"
web="http://somewebsite.com/cgi-bin/script.pl?id=[?]" optlist="yes">epidemiology
<optlist>
<option>carrier</option>
<option>healthy contact</option>
<option>sporadic case</option>
<option>endemic</option>
<option>epidemic</option>
<option>pandemic</option>
</optlist>
</field>

* type
— Data type: int, text, float, bool, or date.
e comments * optional

— Comments about the field. These will be displayed in the field description plugin and as tooltips within the
curation interface.

e curate_only

— Set to ‘yes’ to hide field on an isolate information page in the standard interface. The field will be visible
if the page is accessed via the curator’s interface (version 1.10.0+).

* default
— Default value. This will be entered automatically in the web form but can be overridden.
¢ dropdown

— Select if you want this field to have its own dropdown filter box on the query page. If the field has an
option list it will use the values in it, otherwise all values defined in the database will be included: ‘yes’ or
‘no’, default ‘no’. This setting can be overridden by individual user preferences.

* length
— Length of field, default 12.
* maindisplay

— Sets if field is displayed in the main table after a database search, ‘yes’ or ‘no’, default ‘yes’. This setting
can be overridden by individual user preferences.

¢ max
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— Maximum value for integer and date types. Special values such as CURRENT_YEAR and CUR-
RENT_DATE can be used.

* min
— Minimum value for integer and date types.
* no_curate
— Setting this will hide the field in the curator interface and prevent it from being manually modified. This is
useful for fields that are populated by automated scripts or database triggers. Can be ‘yes’ or ‘no’, default
‘no’.
* optlist
— Sets if this field has a list of allowed values, default ‘no’. Surround each option with an <option> tag.
* regex
— Regular expression used to constrain field values, e.g. regex=""[A-Z].*$” forces the first letter of the value
to be capitalized.
* required
— Sets if data is required for this field, ‘yes’ or ‘no’, default ‘yes’.
* userfield
— Select if you want this field to have its own dropdown filter box of users (populated from the users table):
‘yes’ or ‘no’, default ‘no’.
* web

— URL that will be used to hyperlink field values. If [?] is included in the URL, this will be substituted for
the actual field value.

4.3.1.1 Special values

The following special variables can be used in place of an actual value:
e CURRENT_DATE: current date in yyyy-mm-dd format
* CURRENT_YEAR: the 4 digit value of the current year

<sample>

Element content: Sample field name + optional list <optlist> of allowed values. Attributes are essentially the same as
isolate field attributes, but refer to the samples table rather than the isolates table.

The sample table, if defined, must include isolate_id and sample_id fields, which must also be described in the XML
file. These must be set as integer fields.

4.3.2 Sequence definition database XML attributes

Required attributes are in bold.

’<db>

Top level element. Contains child elements: system, field and sample.

’<system>
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Any value set here can be overridden in a system.overrides file.
* authentication
— Method of authentication: either ‘builtin’ or ‘apache’. See user authentication.
* db
— Name of database on system.
* dbtype
— Type of database: either ‘isolates’ or ‘sequences’.
¢ description
— Description of database used throughout interface.
e align_limit
— Overrides the sequence export record alignment limit in the Sequence Export plugin. Default: ‘200°.
e allele_comments
— Enable comments on allele sequences: either ‘yes’ or ‘no’, default ‘no’.

— This is not enabled by default to discourage the practice of adding isolate information to allele definitions
(this sort of information belongs in an isolate database).

* allele_flags
— Enable flags to be set for alleles: either ‘yes’ or ‘no’, default ‘no’.
e curate_config

— The database configuration that should be used for curation if different from the current configuration.
This is used when the submission system is being used so that curation links in the ‘Manage submissions’
pages for curators load the correct database configuration.

e curate_path_includes

— Partial path of the bigscurate.pl script used to curate the database. See user authentication.
e curate_script

— Relative web path to curation script. Default ‘bigscurate.pl’ (version 1.11+).

— This is only needed if automated submissions are enabled. If bigscurate.pl is in a different directory from
bigsdb.pl, you need to include the whole web path, e.g. /cgi-bin/private/bigsdb/bigscurate.pl.

e curator_home

— URL of curator’s index page, which can be relative or absolute. This will be used to add a link in the
dropdown menu.

e curators_only

— Set to ‘yes’ to prevent ordinary authenticated users having access to database configuration. This is only
effective if read_access is set to ‘authenticated_users’. This may be useful if you have different configura-
tions for curation and querying with some data hidden in the configuration used by standard users. Default

3 s

no’.
* daily_pending_submissions

— Overrides the daily limit on pending submissions that a user can submit via the web submission system.
Default: ‘15°.

¢ daily_rest_submissions_limit
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— Overrides the limit on number of submissions that can be made to the database via the RESTful interface.
This is useful to prevent flooding of the submission system by aberrant scripts. Default: ‘100’.

diploid

— Allow IUPAC 2-nuclotide ambiguity codes in allele definitions for use with diploid typing schemes: either
‘yes’ or ‘no’, default ‘no’.

disable_seq_downloads

— Prevent users or curators from downloading all alleles for a locus (admins always can). ‘yes’ or ‘no’,
default ‘no’.

exemplars

— Use exemplar sequences in the BLAST caches used for the sequence query pages. This is useful on larger
databases as it speeds up the query significantly. Exemplar alleles MUST be defined otherwise sequence
queries will fail. ‘yes’ or ‘no’, default ‘no’.

isolate_database

— The config name of the isolate database. This is used to provide a link to isolate submissions. You also
need to set isolate_submissions="yes”.

isolate_submissions

— Set to yes to provide a link to isolate submissions. The isolate_database attribute also needs to be set.
Default: ‘no’.

job_priority

— Integer with default job priority for offline jobs (default:5).
job_quota

— Integer with number of offline jobs that can be queued or currently running for this database.
profile_submissions

— Enable profile submissions (automated submission system): either ‘yes’ or ‘no’, default ‘no’ (version
1.11+4).

— To enable, you will also need to set submissions="yes”. By default, profile submissions are disabled
since generally new profiles should be accompanied by representative isolate data, and the profile can be
extracted from that.

public_login

— Optionally allow users to log in to a public database - this is useful as any jobs will be associated with the
user and their preferences will also be linked to the account. Set to ‘no’ to disable. Default ‘yes’.

query_script
— Relative web path to bigsdb script. Default ‘bigsdb.pl’ (version 1.11+).

— This is only needed if automated submissions are enabled. If bigsdb.pl is in a different directory from
bigscurate.pl, you need to include the whole web path, e.g. /cgi-bin/bigsdb/bigsdb.pl.

read_access

— Describes who can view data: either ‘public’ for everybody, or ‘authenticated_users’ for anybody who has
been able to log in. Default ‘public’.

related_databases
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— Semi-colon separated list of links to related BIGSdb databases on the system. This should
be in the form of database configuration name followed by a ‘I’ and the description, e.g.
‘pubmlst_neisseria_isolatesl|Isolates’. This is used to populate the dropdown menu.

e script_path_includes
— Partial path of the bigsdb.pl script used to access the database. See user authentication.
e seq_export_limit
— Opverrides the sequence export limit (records x loci) in the Sequence Export plugin. Default: ‘1000000°.
* sets
— Use sets: either ‘yes’ or ‘no’, default ‘no’.
* set_id

— Force the use of a specific set when accessing database via this XML configuration: Value is the name of
the set.

* submissions
— Enable automated submission system: either ‘yes’ or ‘no’, default ‘no’ (version 1.11+).

— The curate_script and query_script paths should also be set, either in the bigsdb.conf file (for site-wide
configuration) or within the system attribute of config.xml.

* submissions_deleted_days

— Overrides the default number of days before closed submissions are deleted from the system. Default:
‘90°.

* total_pending_submissions

— Overrides the total limit on pending submissions that a user can submit via the web submission system.
Default: 20°.

* user_job_quota

— Integer with number of offline jobs that can be queued or currently running for this database by any specific
user - this parameter is only effective if users have to log in.

¢ webroot

— URL of web root, which can be relative or absolute. This is used to provide a hyperlinked item in the
dropdown menu. Default ‘/°.

4.4 Over-riding global defaults set in bigsdb.conf

Certain values set in bigsdb.conf can be over-ridden by corresponding values set in a database-specific config.xml file.
These can be set within the system tag like other attributes:

e query_script

— Relative web path to bigsdb script.
* curate_script

— Relative web path to curation script.
e prefs_db

— The name of the preferences database.
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e auth_db
— The name of the authentication database.
e tmp_dir
— Path to the web-accessible temporary directory.
* secure_tmp_dir
— Path to the web-inaccessible (secure) temporary directory.
e ref_db

— The name of the references database.

4.5 Over-riding values set in config.xml

Any attribute used in the system tag of the database config.xml file can be over-ridden using a file called sys-
tem.overrides, placed in the same directory as config.xml. This is very useful as it allows you to set up multiple
configs for a database, with the config.xml files symlinked so that any changes to one will be seen in each database
configuration. An example of why you may wish to do this would be if you create separate public and private views
of the isolate table that filters on some attribute. The system.overrides file uses key value pairs separated by = with the
values quoted, e.g.

view="private"
read_access="authenticated users"
description="Private view of database"

4.6 User authentication

You can choose whether to allow Apache to handle your authentication or use built-in authentication.

4.6.1 Apache authentication

Using apache to provide your authentication allows a flexible range of methods and back-ends (see the Apache au-
thentication HowTo for a start, or any number of tutorials on the web).

At its simplest, use a .htaccess file in the directory containing the bigscurate.pl (and bigsdb.pl for restriction of read-
access) script or by equivalent protection of the directory in the main Apache server configuration. It is important to
note however that, by default, any BIGSdb database can be accessed by any instance of the BIGSdb script (including
one which may not be protected by a .htaccess file, allowing public access). To ensure that only a particular instance
(protected by a specific htaccess directive) can access the database, the following attributes can be set in the system
tag of the database XML description file:

* script_path_includes: the BIGSdb script path must contain the value set.
* curate_path_includes: the BIGSdb curation script path must contain the value set.
For public databases, the ‘script_path_includes’ attribute need not be set.

To use apache authentication you need to set the authentication attribute in the system tag of the database XML
configuration to ‘apache’.
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4.6.2 Built-in authentication
BIGSdb has its own built-in authentication, using a separate database to store password and session hashes. The
advantages of using this over many forms of apache authentication are:

 Users are able to update their own passwords.

» Passwords are not transmitted over the Internet in plain text.

When a user logs in, the server provides a random one-time session variable and the user is prompted to enter their
username and password. The password is encrypted within the browser using a Javscript one-way hash algorithm, and
this is combined with the session variable and hashed again. This hash is passed to the server. The server compares
this hash with its own calculated hash of the stored encrypted password and session variable that it originally sent to
the browser. Implementation is based on perl-md5-login.

To use built-in authentication you need to set the authentication attribute in the system tag of the database XML
configuration to ‘builtin’.

4.7 Setting up the admin user

The first admin user needs to be manually added to the users table of the database. Connect to the database using psql
and add the following (changing details to suit the user).:

INSERT INTO users (id, user_name, surname, first_name, email, affiliation, status,_
—date_entered,
datestamp, curator) VALUES (1, 'keith', '"Jolley', 'Keith', 'keith.jolley@zoo.ox.ac.uk

'
',
v

'University of Oxford, UK', 'admin', 'now', 'now', 1);

If you are using built-in authentication, set the password for this user using the add_userpl script. This hashes the
password and stores this within the authentication database. Other users can be added by the admin user from the
curation interface accessible from http://your_website/cgi-bin/private/bigscurate.pl?db=test_db (or wherever you have
located your bigscurate.pl script).

4.8 Updating PubMed citations

Publications listed in PubMed can be associated with individual isolate records, profiles, loci and sequences. Full
citations for these are stored within a local reference database, enabling these to be displayed within isolate records
and searching by publication and author. This local database is populated by a script that looks in BIGSdb databases
for PubMed records not locally stored and then requests the full citation record from the PubMed database.

The script is called get_refs.pl and can be found in the scripts/maintenance directory. This script needs to know which
BIGSdb databases and tables it needs to search for PubMed ids. These are listed in a configuration file (usually called
getrefs.conf) which contains two columns - the first is the name of the database, the second is a comma-separated list
of tables to search, e.g.

pubmlst_bigsdb_neisseria_isolates refs
pubmlst_bigsdb_neisseria_seqgdef profile_refs, sequence_refs, locus_refs

The script can be called as follows:

get_refs.pl getrefs.conf

34 Chapter 4. Database setup



http://perl-md5-login.sourceforge.net/
http://your_website/cgi-bin/private/bigscurate.pl?db=test_db

BIGSdb Documentation, Release 1.19.0

Run either as the ‘postgres’ user or an account that is allowed to connect as the postgres user.

This should be run periodically from a CRON job, e.g. every hour.

4.9 Configuring access to remote contigs

It is possible for isolate records to have contigs in an external BIGSdb database. These must be accessible via the
RESTful API. The advantage of this is that it enables multiple isolate databases to use the same genome assemblies
without having to duplicate the storage of those assemblies. If access to the external database requires authenticated
access, OAuth settings can be set to enable contig retrieval.

To enable remote contigs, set the remote_contigs attribute in the <system> tag of config.xml, i.e.

remote_contigs = "yes"

4.9.1 Setting up authentication

A client key for the BIGSdb remote contig manager needs to be generated. This can be done using the cre-
ate_client_credentials.pl script, e.g.

create_client_credentials.pl --a 'BIGSdb remote contig manager' —--insert

This will generate a client id (key) and a client secret and add them to the authentication database.

You will then need to obtain an access token and access secret using the client key and secret with the
get_oauth_access_token.pl script. You will need to enter the API database URI (e.g. http://rest.pubmlst.org/db/
pubmlst_rmlst_isolates) and the web database URL (e.g. https://pubmlst.org/bigsdb?db=pubmlst_rmlst_isolates). You
will then be prompted to follow a link and log in to the database with your user credentials. A verification code will be
generated. You need to enter this in to the script when prompted. An access token and secret will be returned to you.

From the curators’ page, click the oauth credentials add link in the administrator settings. This function is normally
hidden, so you may need to click the ‘Show all’ toggle to display it.

. § = O Show all
‘o Admin functions
Permissions User passwords Configuration check User databases Extended attribute fields Composite fields

Z © ++d ++d +

OAuth credentials Loci Locus aliases PCR reactions Nucleotide probes Sequence attributes Schemes

S FEdim FF ++ ++ ++ ++

Populate the OAuth_credentials table with the client key/secret and access token/secret. You should also enter the root
REST URI for the database (e.g. http://rest.pubmlst.org/db/pubmlst_rmlst_isolates).
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle @ =

Add new OAuth credentials

Please fill in the fields below - required fields are marked with an exclamation mark (1. l

Record Action
base uri! http://rest.pubmist.org/db/pubmist_rmist_isolates Reset
consumer key! RylamigBbSAkyyrZ5ZlUyHzae
onsumer secret! UsB_~%HIPIN"1Ax2wemPPkmart_J%m_rXepkgkfdho
access token! eHTHSMXsnyhIUVIZFmDF7 njisizQlsd
access secret! QODGPgKoSgVcGwdlKBejufDsn4B1beX1
Curator! Keith Jolley (keith)
date entered! 2017-11-23
datestamp:! 2017-11-23

4.9.2 Processing remote contigs

When remote contigs are first linked to a record, the sequences are downloaded in bulk (without their metadata). This
allows the sequence lengths to be recorded as this is needed for various queries and outputs. The curator is then given
an option to process the contigs, which involves downloading each contig individually to record metadata including
the original designation and the sequence platform used. This may take a while so it may be preferable to perform this
task offline. This can be done using the process_remote_contigs.pl script found in the scripts/automation directory.
Options for using this script are shown below:

remote_contigs.pl —-help
NAME
process_remote_contigs.pl
Download, check length and create checksum contigs stored as URIs

SYNOPSIS
process_remote_contigs.pl --database NAME [options]

OPTIONS

——database NAME
Database configuration name.

——exclude_isolates LIST
Comma-separated list of isolate ids to ignore.

—-—-exclude_projects LIST
Comma-separated list of projects whose isolates will be excluded.

——help
This help page.

--isolates LIST
Comma-separated list of isolate ids to scan (ignored if -p used).

——isolate_list_file FILE

(continues on next page)
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(continued from previous page)

File containing

—-min ID
Minimum isolate

——-max ID
Maximum isolate

—--projects LIST
Comma-separated

-—quiet

list of isolate ids (ignored if -i or -p used).

id.

id.

list of project isolates to scan.

Only display errors.

4.9. Configuring access to remote contigs
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CHAPTER B

Administrator’s guide

Please note that links displayed within the curation interface will vary depending on database contents and the permis-
sions of the curator.

5.1 Types of user

There are four types of user in BIGSdb:

e User - can view data but never modify it. Users should be created for every submitter of data so that records can
be tracked, even if they do not actually use the database.

* Submitter (isolate databases only) - can add and modify their own isolate data and data submitted by anybody
else that is in the same user group as them but not anyone elses. A limited range of Individual permissions can
be set for each submitter, so their roles can be controlled. A submitter with no specific permissions set has no
more power than a standard user.

* Curator - can modify data but does not have full control of the database. Individual permissions can be set for
each curator, so their roles can be controlled. A curator with no specific permissions set has no more power than
a standard user.

e Admin - has full control of the database, including setting permissions for curators and setting user passwords
if built-in authentication is in use.

5.2 User groups

User groups allow submitter accounts to be grouped such that the submitter can edit isolates where the sender is either
themselves or any member of a user group to which they belong.
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5.3

Curator permissions

Individual permissions can be set for each curator:

disable_access - if set to true, this user is completely barred from access.

modify_users - allowed to add or modify user records. They can change the status of users, but can not revoke
admin privileges from an account. They can also not raise the status of a user to admin level.

modify_usergroups - allowed to add or modify user groups and add users to these groups.
set_user_passwords - allowed to modify other users’ passwords (if built-in authentication is in use).
modify_loci - allowed to add or modify loci.

modify_locus_descriptions - allowed to modify the description text and external hyperlinks used. Even with this
setting, only loci for which a user is explicitly set as a curator can be modified.

modify_schemes - allowed to add or modify schemes.

modify_sequences - allowed to add sequences to the sequence bin (for isolate databases) or new allele definitions
(for sequence definition databases).

modify_experiments - define new experiments that can be used to group contigs uploaded to the sequence bin.
modify_isolates - allowed to add or modify isolate records.

modify_projects - allowed to create projects, modify their descriptions and add or remove isolate records to
these.

modify_composites - allowed to add or modify composite fields (fields made up of other fields, including scheme
fields defined in external databases). Composite fields involve defining regular expressions that are evaluated by
Perl - this can be dangerous so this permission should be granted with discretion.

modify_field_attributes - allow user to create or modify secondary field attributes (lookup tables) for isolate
record fields.

modify_value_attributes - allow user to add or modify secondary field values for isolate record fields.
modify_probes - allow user to define PCR or hybridization reactions to filter tag scanning.

tag_sequences - allowed to tag sequences with locus information.

designate_alleles - allowed to manually designate allele numbers for isolate records.

modify_profiles - allowed to add or modify scheme profiles (only used in a sequence definitions database).
import_site_users - allowed to import site users in to the database.

modify_site_users - allowed to modify site user details (you may not want to this! The user account can be used
by multiple databases on the site and any changes to user details will be seen throughout the site).

Permissions can be set by clicking the Update/delete button in the Permissions box in the admin functions area of the
curator’s interface:

‘Q Admin functions

@ Shaow all

Permissions User passwords Configuration check Configuration repair

[{ @ (>) ©

Choose one or more curators from the list (hold down Ctrl to select multiple values). click ‘Select’.
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PubMLST Database home Curator home Contents

-
Legged in: Keith Jolley (keith). ®Log out| Change password

Set curator permissions

—— Select curator(s)

— Action——

Clemence, Marianne (mclemence
Debech, Nadia (ndebech)
Deghmane, Ala-Eddin (deghmane
Diallo, Kanny (kdiallo
Exley, Rachel (rexley)
Feavers, Ian (ifeavers)
Goodyer-Sait, Lily (lgoodyer)

Al | None |

I Select I

Click the appropriate checkboxes to modify permissions. There are also ‘All/None’ buttons to facilitate quicker selec-

tion of options. Click ‘Update’.

5.3. Curator permissions
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PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). ®Log out | Change password Help & E

Set curator permissions

Select curator(s) Action

Select

Debech, Nadia (ndebech) @
Deghmane, Ala-Eddin (deghmane’

Exley, Rachel (rexley)
Feavers, Ian (ifeavers)
Goodyer-Sait, Lily (lgoodyer) e

[ Al | None |

Check the boxes for the required permissions. Users with a status of 'submitter’ have a restricted list of allowed permissions that can be selected. Attributes
with a red background add restrictions.

Update permissions Action

bormision | Comior [ L

Clemence, Marianne |Diallo, Kanny

modify users
modify isolates
modify projects
modify sequences
tag sequences
designate alleles
modify usergroups
set user passwords
modify loci
modify schemes
modify composites
modify field attributes
modify value attributes
modify probes
modify experiments
delete all
import site users
modify site users
only private

All/None

5 i

OO OO0O0O0O00O0EEOOEEEEE
OOOOOCOOCO00O0EEOOEEEEEDO

The ‘disable access’ option provides a quick way to disable access to a curator. This will not be selected by the
‘All/None’ buttons.

5.4 Locus and scheme permissions (sequence definition database)

To be allowed to define alleles or scheme profiles, curators must be granted specific permission for each locus and
scheme by adding their user id number to the ‘locus curator’ and ‘scheme curator’ lists.

The easiest way to modify these lists is to use the batch update link next to ‘locus curator control list’ and ‘scheme
curator control list’:
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& Admin functions @ Show all

Permissions User passwords

Select the curator from the list:

Configuration check Configuration re air Locus curators Scheme curators

o , #.@l ++F]

r 4

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). @Log out | Change password

Batch update locus curator access records

—— Select user

The user status must also be set to curator for permissions to work.

users: |Jo||e~,r, Keith (keith) ~  Select |

Then select loci/schemes that the user is allowed to curate in the left hand ‘Available’ list, and click the right button to
move these to the ‘Selected’ list:
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PubMLST Database home Curator home Contents

f Logged in: Keith Jolley (keith). #Log out | Change password E

Batch update locus curator access records

User: Keith Jolley
Select values to enable or disable and then click the appropriate arrow button.

—— Select loci
Available
NEIS0001 abcZ -
MNEISOO004 adk
NEISO005 aroE |
NEISO006 aspA 3
NEISO007 e B
NEIS0008 = | dhps
| NEIS0009 E fumc
gdh
glnA
gpm
mtgA
MNEIS1364 i

Hide curator name from public view

If you uncheck the ‘Hide curator name from public view’ checkbox, the curator name and E-mail address will appear
alongside loci in the download table on the website.

5.5 Controlling access

5.5.1 Restricting particular configurations to specific user accounts

Suppose you only wanted specific users to access a database configuration.

In the config.xml, add the following directive:

default_access="deny"

This tells BIGSdb to deny access to anybody unless their account name appears within a file called users.allow within
the config directory. The users.allow file should contain one username per line.

Alternatively, you can deny access to specific users, while allowing every other authenticated user. In config.xml, add
the following directive:

default_access="allow"

This tells BIGSdb to allow access to anybody unless their account name appears within a file called users.deny within
the config directory. The users.deny file should contain one username per line.

5.6 Setting user passwords

Please note that these instructions only apply if using the built-in BIGSdb authentication system.
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If you are an administrator or a curator with specific permission to change other users’ passwords, you should see a
‘User passwords’ box in the admin section of the curator’s index page. Click the ‘Set passwords’ link.

& Admin functions @ Show all

Permissions User passwords Configuration check Configuration repair Locus curators Scheme curators
0° & y @° @°
a1, AId
Cq ) © fedy {edy

Select the appropriate user from the drop-down list box and enter the new password twice where prompted.

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log cut | Change password

Set user password

Passwords must be at least 8 characters long.

—— Passwords ——Action

User:  Jolley, Keith (keith) - ]
MNew password: sessssss _

Retype password: eessesse

.

Click ‘Set password’ and the password will be updated.

5.7 Setting the first user password

To set the first administrator’s password for a new database, use the add_user.pl script found in the scripts/maintenance
directory:

add_user.pl [-a] —-d <dbase> —-n <username> -p <password>

The first user account needs to be added to the database manually.

5.8 Enabling plugins

Some plugins can be enabled/disabled for specific databases. If you look in the get_attributes function of the specific
plugin file and see a value for system_flag, this value can be used in the system tag of the database configuration XML
file to enable the plugin.

For example, the get_attributes function of the BURST plugin looks like:
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sub get_attributes {

my %att = (
name => 'BURST',
author => 'Keith Jolley',
affiliation => 'University of Oxford, UK',
email => 'keith.jolley@zoo.ox.ac.uk',

description => 'Perform BURST cluster analysis on query results query,,
—results',

category => 'Cluster’,
buttontext => 'BURST',
menutext => 'BURST',
module => 'BURST',
version => '1.0.0",
dbtype => 'isolates, sequences',
section => 'postquery',
order => 10,
system_flag => 'BURST',
input => 'query',
requires => 'mogrify',
min = 2,

max => 1000

)
return \%att;

The ‘system_flag’ attribute is set to ‘BURST", so this plugin can be enabled for a database by adding:

BURST="yes"

to the system tag of the database XML file. If the system_flag value is not defined then the plugin is always enabled
if it is installed on the system. If the system_flag value is set to ‘no’ then the plugin will be disabled even if the
all_plugins attribute is set to ‘yes’.

5.9 Temporarily disabling database updates

There may be instances where it is necessary to temporarily disable database updates. This may be during periods of
server or database maintenance, for instance when running on a backup database server.

Updates can be disabled on a global or database-specific level.

5.9.1 Global

In the /etc/bigsdb/bigsdb.conf file, add the following line:

’disable_updates:yes

An optional message can also be displayed by adding a disable_update_message value, e.g.

’disable_update_message:The server is currently undergoing maintenance.
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5.9.2 Database-specific

The same attributes described above for use in the bigsdb.conf file can also be used within the system tag of the
database config.xml file, e.g.

<system
db="bigsdb_neisseria"
dbtype="isolates"

disable_updates="yes"
disable_update_message="The server is currently undergoing maintenance."

5.10 Host mapping

During periods of server maintenance, it may be necessary to map a database host to an alternative server. This would
allow a backup database server to be used while the primary database server is unavailable. In this scenario, you would
probably also want to disable updates.

Host mapping can be achieved by editing the /etc/bigsdb/host_mapping.conf file. Each host mapping is placed on a
single line, with the current server followed by any amount of whitespace and then the new mapped host, e.g.

#Existing_host Mapped_host
serverl server?2
localhost server?2

[Lines beginning with a hash are comments and are ignored.]

This configuration would use server2 instead of server 1 or localhost wherever they are defined in the database config-
uration (either host attribute in the database config.xml file, or within the loci or schemes tables).

5.11 Improving performance

5.11.1 Use mod_perl

The single biggest improvement to speed can be obtained by running BIGSdb under mod_perl. There’s very little
point trying anything else until you have mod_perl set up and running - this can improve start-up performance a
hundred-fold since the script isn’t compiled on each page access but persists in memory.

5.11.2 Cache scheme definitions within an isolate database
If you have a large number of allelic profiles defined for a scheme, you can cache these definitions within an isolate
database to speed up querying of isolates by scheme criteria (e.g. by ST for a MLST scheme).

To do this use the update_scheme_caches.pl script found in the scripts/maintenance directory, e.g. to cache all schemes
in the pubmlst_bigsdb_neisseria_isolates database

update_scheme_caches.pl —--database pubmlst_bigsdb_neisseria_isolates

This script creates indexed tables within the isolate database called temp_scheme X and
temp_isolates_scheme_fields_1 (where X is the scheme_id). If these table aren’t present, they are created as
temporary tables every time a query is performed that requires a join against scheme definition data. This requires
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importing all profile definitions from the definitions database and determining scheme field values for all isolates.
This may sound like it would be slow but caching only has a noticeable effect once you have >5000 profiles.

You are able to update the cache for a single scheme, or a list of schemes, and choose the method of update. For large
schemes, such as cgMLST, a full refresh may take a long time, so you may wish to only perform this infrequently
(perhaps once a week) with more regular ‘daily’ or ‘daily_replace’ updates. A full list of options available are shown

by typing

update_scheme_caches.pl —-help

NAME
update_scheme_caches.pl - Update scheme field caches

SYNOPSIS
update_scheme_caches.pl —--database NAME [options]

OPTIONS

——database NAME
Database configuration name.

——help
This help page.

—-method METHOD
Update method - the following values are allowed:
full: Completely recreate caches
incremental: Only add values for records not in cache.
daily: Only add values for records not in cache updated today.
daily_replace: Refresh values only for records updated today.

—-—quiet
Don't output progress messages.

——schemes SCHEMES
Comma-separated list of scheme ids to use.
If left empty, all schemes will be updated.

Note that you will need to run this script periodically as a CRON job to refresh the cache. Admins can also refresh
the caches manually from a link on the curators’ page. This link is only present if the caches have been previously
generated.

a¢ Admin functions Q@ show ai
Permissions User passwords Configuration check Cache refresh

(4 = (>)

You can also set cache_schemes=""yes” in the system tag of config.xml to enable automatic refreshing of the caches (us-
ing the ‘daily’ method) when batch adding new isolates (you should still periodically run the update_scheme_caches.pl
script via CRON to ensure any changes in the sequence definition database are picked up).

If queries are taking longer than 5 seconds to perform and a cache is not in place, you will see a warning message in
bigsdb.log suggesting that the caches be set up. Unless you see this warning regularly, you probably don’t need to do
this.

48 Chapter 5. Administrator’s guide




BIGSdb Documentation, Release 1.19.0

5.11.3 Use a ramdisk for the secure temporary directory

If you are running BIGSdb on a large server with lots of RAM, you could use some of this as a ramdisk for temporary
files. Debian/Ubuntu systems make available up to half the system RAM as a ramdisk mounted under /run/shm
(or /dev/shm) by default. Set the secure_tmp_dir to this RAM disk and you should see significant improvement in
operations requiring the writing of lots of temporary files, e.g. tag scanning and the Genome Comparator plugin. This
is only likely to be appropriate if you have very large amounts of RAM available. As an example, the server hosting
the PubMLST databases is a dedicated machine with 1'TB RAM with temporary files rarely using more than S0GB
space.

5.12 Dataset partitioning

5.12.1 Sets

Sets provide a means to partition the database in to manageable units that can appear as smaller databases to an end
user. Sets can include constrained groups of isolates, loci, and schemes from the complete database and also include
additional metadata fields only applicable to that set.

See also:

Sets (concept)

5.12.2 Configuration of sets

First sets need to be enabled in the XML configuration file (config.xml) of the database. Add the following attribute
to the system tag:

sets="yes"

With this attribute, the curation interface now has options to add sets, and then add loci or schemes to these sets. These
functions are normally hidden, so you may need to click the ‘Show all’ toggle to display it.

aa Admin functions o Show all
Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields Composite fields
& ] © @ ++d ++ +
Loci Locus aliases PCR reactions Nucleotide probes Sequence attributes Schemes Scheme fields Scheme members
FHcg CFF ++ ++ ++ ++d ¥ A
Scheme groups Group members (schemes) Group members (groups) Classification schemes Sets Set loci Set schemes
++d ++< ++d ++ T [

The name of a locus or scheme to use within a set can be defined in the set_name field when adding loci or schemes
to a set. Common names can also be set for loci - equivalent to the common name used within the loci table.

Now when a user goes to the contents page of the database they will be presented with a dropdown menu of datasets
and can choose either the ‘whole database’ or a specific set. This selection is remembered between sessions.
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PubMLST Database home Contents

4 Legin E

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence definition database there is at least one
corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

s Datasets

This database contains multiple datasets. You can choose to display a single set or the whole database.

IP\ease select: Whole database ~ | Choose | I

Q Query database Projects w Option settings ! Submissions o General

information
« Search or browse database « Main public projects « Set general options - including isolate table fisld handling. « Manage submissions
« Search by combinations of loci (profiles) & Your projects « Set display and query options for locus, schemes or scheme fields. + Isolates: 46,731
e Last updated: 2018-06-14
» Defined field values
+ Update history
« About BIGSdb

G Breakdown @ Export IM Analysis z Third party tools

« Single field » Export dataset « Codon usage + GrapeTree - Visualization of genomic relationships

* Two field « Contigs » Presence/absence status of loci « iTOL - Phylogenetic trees with data overlays

+ Unique i » Sequences - XMFA / FASTA formats + Genome comparator + PhyloViz - Visualization and phylogenetic inference

+ Scheme and alleles « BLAST « Microreact - Open data visualization and sharing for genomic epidemiology
* Publications * Species identification

* Sequence bin @ Miscellaneous

» Description of database fields

Alternatively, a specific set can be selected within the XML config file so that only a specific set is available when
accessed via that configuration. In that case, the user would be unaware that the database contains anything other than
the loci and schemes available within the set.

To specify this, add the following attributute to the system tag:

set_id="1"

where the value is the name of the set.

Note: If the set_id attribute is set, database configuration settings in the curator’s interface are disabled. This is
because when the configuration is constrained to a set, only loci and schemes already added to the set are visible,
so functionality to edit schemes/loci would become very confusing. To modify these settings, you either need to
access the interface from a different configuration, i.e. an alternative config.xml with the set_id attribute not set, or
temporarily remove the set_id directive from the current config.xml while making configuration changes.

5.12.3 Set metadata

Additional metadata fields can be set within the XML configuration file. They are specified as belonging to a metaset
by prefixing the field name with ‘meta_ NAME:” where NAME is the name of the metaset, e.g.

<field type="text" required="no" length="30" maindisplay="no"
optlist="vyes">meta_l:clinical_outcome
<optlist>
<option>no sequeleae</option>
<option>hearing loss</option>
<option>amputation</option>
<option>death</option>
</optlist>
</field>

Metaset fields can be defined just like any other provenance field and their position in the output is determined by their
position in the XML file.
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Metaset fields can then be added to a set using the ‘Add set metadata’ link on the curator’s page.

aﬁ Admin functions o Show all
Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields Composite fields Loci
& 3 ) © ++d ++d +&”  Fdm
Locus aliases PCR reactions PCR locus links Nucleotide probes S attributes Schemes Scheme fields Scheme members
FHEE . ++ ++ ++d ¥
Scheme groups Group members (schemes) Group members (groups) Classification schemes Sets Set loci Set schemes
++d ++d ++d ++d +#E T4 ++

Set metadata

A new database table needs to be added for each metaset. This should contain all the fields defined for a metaset. The
table should also contain an isolate_id field to act as the foreign key linking to the isolate table, e.g. the SQL would
look something like the following:

CREATE TABLE meta_1 (

isolate_id integer NOT NULL,

town text,

clinical_outcome text,

PRIMARY KEY (isolate_id),

CONSTRAINT ml_isolate_id FOREIGN KEY (isolate_id) REFERENCES isolates
ON DELETE CASCADE

ON UPDATE CASCADE

)

GRANT SELECT, UPDATE, INSERT,DELETE ON meta_1l TO apache;

The above creates the database table for a metaset called ‘1°, defining new text fields for ‘town’ and ‘clinical_outcome’.

5.12.4 Set views

Finally the isolate record table can be partitoned using database views and these views associated with a set. Create
views using something like the following:

CREATE VIEW spneumoniae AS SELECT * FROM isolates WHERE species = 'Streptococcus,,
—pneumoniae’;
GRANT SELECT ON spneumoniae TO apache;

Add the available views to the XML file as a comma separated list in the system tag ‘views’ attribute:

sets="yes"
views="spneumoniae, saureus"
>

</system>
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Set the view to the set by using the ‘Add set view’ link on the curator’s page.

5.12.5 Using only defined sets

The only_sets attribute can be set to ‘yes’ to disable the option for “Whole database’ so that only sets can be viewed,
e.g.

sets="yes"
only_sets="yes"
>
</system>

5.13 Setting a site-wide users database

On large sites you may wish to employ a site-wide users database so that user details are kept in a single location and
the user can log in to any database using the same credentials.

Once a site-wide user database has been set up, this can be defined within each client database as follows. From the
curators’ contents page, click the add (+) user databases link. This function is normally hidden, so you may need to
click the ‘Show all’ toggle to display it.

. 3 : o Show all
lﬂ Admin functions
Permissions User passwords Configuration check Cache refresh User databases

(¢4 3 (>} © S

Enter the user database details. You only need to enter the full database connection details if these are different from
those set in db.conf. Press submit.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: @ =

Add new user database

Please fill in the fields below - required fields are marked with an exclamation mark (1}.

—Record ——Action
id! 1 =i Reset | Submit
name:! PubMLST Site/domain name '
dbase name:! pubmist_bigsdb_users Mame of the database holding user data

curator! Keith Jolley (keith)
datestamp:! 2016-12-16

listorder: %]
auto registration: " true () false Allow user to register themself for datsbase
dbase host: ) |P address of database host
dbaseport 4| @ Network port acospting dstsbase connections
dbase user: [}
dbase password: [i}

Curators will need specific permissions set to be able to modify details in, or import users from a site-wide users
database.

5.14 Adding new loci

See also:
Loci (concept)
5.14.1 Sequence definition databases

5.14.1.1 Single locus

Click the add (+) loci link on the curator’s interface contents page. This function is normally hidden, so you may need
to click the ‘Show all’ toggle to display it.

& Admin functions O Show all

Perrnissionso User passwo% Configuration r.:hoeck Configuration raair User databa&&
g g © Jo

Scheme fields

2mo

Loci Locus aliases Locus extended attributes

b oum®
s [ J—
HEdie ¥+

o
++<
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Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:
¢ id - The name of the locus.
— Allowed: any value starting with a letter, number or underscore.
* data_type - Describes whether the locus is defined by nucleotide or peptide sequence.
— Allowed: DNA/peptide.
* allele_id_format - The format for allele identifiers.
— Allowed: integer/text.
* length_varies - Sets whether alleles can vary in length.
— Allowed: true/false.
* coding_sequence - Sets whether the locus codes for a protein.
— Allowed: true/false.
* formatted_name - Name with HTML formatting (optional).

— This allows you to add formatting such as bold, italic, underline and superscripting to locus names as they
appear in the web interface.

— Allowed: valid HTML.

e common_name - The common name for the locus (optional).
— Allowed: any value.

* formatted_common_name - Common name with HTML formatting (optional).
— Allowed: valid HTML.

* allele_id_regex - Regular expression to enforce allele id naming (optional).

— ”\: the beginning of the string

$:the end of the string
d: digit

D: non-digit

s: white space character

S: non white space character

)

w: alpha-numeric plus ‘_

.. any character

*: 0 or more of previous character

+: 1 or more of previous character

e.g. “Fd-d+$ states that an allele name must begin with a F followed by a single digit, then a dash, then
one or more digits, e.g. F1-12

* length - Standard length of locus (required if length_varies is set to false.
— Allowed: any integer.

* min_length - Minimum length of locus (optional).
— Allowed: any integer.

* max_length - Maximum length of locus (optional).
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— Allowed: any integer (larger than the minimum length).
* orf - Open reading frame of locus (optional).
— 1-3 are the forward reading frame, 4-6 are the reverse reading frames.
— Allowed: 1-6.
» genome_position - The start position of the locus on a reference genome (optional).
— Allowed: any integer.
» match_longest - Specifies whether in a sequence query to only return the longest match (optional).

— This is useful for some loci that can have some sequences shorter than others, e.g. peptide loci defining
antigenic loops. This can lead to instances of one sequence being longer than another but otherwise being
identical. In these cases, usually the longer sequence is the one that should be matched.

— Allowed: true/false.
e full_name - Full name of the locus (optional).
— Allowed: any value.
* product - Name of gene product (optional).
— Allowed: Any value.
* description - Description of the locus (optional).
— Allowed: any value.
* aliases - Alternative names for the locus (optional).
— Enter each alias on a separate line in the text box.
— Allowed: any value.
» pubmed_ids - PubMed ids of publications describing the locus (optional).
— Enter each PubMed id on a separate line in the text box.
— Allowed: any integer.
* links - Hyperlinks pointing to additional resources to display in the locus description (optional).

— Enter each link on a separate line in the format with the URL first, followed by a | then the description
(URLIdescription).

5.14.1.2 Batch adding

Click the batch add (++) loci link on the curator’s interface contents page. This function is normally hidden, so you
may need to click the ‘Show all’ toggle to display it.
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& Admin functions 0 Show all

Perrnissionso User passwos Configuration check Configuration raair User databases
.
g é >3 ® 4

Loci Locus aliases Locus extended attributes Schemes Scheme fields

== % HIE

Click the link to download a header line for an Excel spreadsheet:

PubMLST Database home Curator home Contents

Logged in: Keith Joley (keith). ®Log out | Change password Toggke: @ =

Batch insert loci

This page allows you to upload locus data as tab-delimited text or copied from a spreadsheet. I

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
I- Download submission template (xlsx format) I

—— Paste in tab-delimited text (include a field header line). —— Action

Reset Submit

Fill in the spreadsheet using the fields described for adding single loci.

Fill in the spreadsheet fields using the table above as a guide, then paste the completed table into the web form and
press ‘Submit query’.
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5.14.2 Isolate databases

5.14.2.1 Single locus

Click the add (+) loci link on the curator’s interface contents page. This function is normally hidden, so you may need
to click the ‘Show all’ toggle to display it.

& Admin functions O showa

Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields
: Ro/ &
Cq 8 o ® -+ ;-F!

Composite fields Loci Locus aliases PCR reactions PCR locus links Nucleotide probes

enes @ owmm Q 1
[ (1 i
%’ Fecm ¥+ Grq we G

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:

( Logged in: Keith Jolley (keith). ®Locg cut | Change password Toggle: @ =
Add new locus
Please fill in the fields below - required fields are marked with an exclamation mark (1). +
—— Record —— Action
it Reset | Submit

datatype! DNA -
allele id format! integer ~ @
length varies! ) true @ false @
coding sequence:! @ true ) false
isolate display! allele only - @
main display:!
query field:! true ' false @
analysis?! @ true ) false @
curator:! Keith Jolley (Keith)
date entered:! 2016-07-26
datestamp:! 2016-07-26

formatted name: [1]
common name: o
formatted common name: (i}
allele id regex: (i}
lengt: e
ot ~ @
genome position: 2@
match longest ) true O false @
reference sequence:
g ]
periiter ) true ) false @ Do NOT set to frue unless you define PCR resctions linked 1o this locus.
probe filter. (" true O false @ Do NOT set to true unless you define probe sequences linked to this locus
dbase name: pubmist_bigsdb_neisseria_seqdef Neme of the database holding allele sequences
dbase host ) IP sgdress of detabase host
doaseport || @ Network port acoepling database connedtions
dbase user. (3}
dbase password: (3}
dbaseid pUT LOCUS_NAME HERE Name of locus in seadef database

¢ id - The name of the locus
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— Allowed: any value starting with a letter or underscore.
data_type - Describes whether the locus is defined by nucleotide or peptide sequence.
— Allowed: DNA/peptide.
allele_id_format - The format for allele identifiers.
— Allowed: integer/text.
length_varies - Sets whether alleles can vary in length.
— Allowed: true/false.
coding_sequence - Sets whether the locus codes for a protein.
— Allowed: true/false.

isolate_display - Sets how alleles for this locus are displayed in a detailed isolate record - this can be overridden
by user preference.

— Allowed: allele only/sequence/hide.

main_display - Sets whether or not alleles for this locus are displayed in a main results table by default - this
can be overridden by user preference.

— Allowed: true/false.

query_field - Sets whether or not alleles for this locus can be used in queries by default - this can be overridden
by user preference.

— Allowed: true/false.

analysis - Sets whether or not alleles for this locus can be used in analysis functions by default - this can be
overridden by user preference.

— Allowed: true/false.
formatted_name - Name with HTML formatting (optional).

— This allows you to add formatting such as bold, italic, underline and superscripting to locus names as they
appear in the web interface.

— Allowed: valid HTML.

common_name - The common name for the locus (optional).
— Allowed: any value.

formatted_common_name - Common name with HTML formatting (optional).
— Allowed: valid HTML.

allele_id_regex - Regular expression to enforce allele id naming.

— /: the beginning of the string

$:the end of the string

d: digit

D: non-digit

s: white space character

S: non white space character

>

w: alpha-numeric plus ‘_

.. any character
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— *: 0 or more of previous character
— +: 1 or more of previous character

— e.g. "Fd-d+S$ states that an allele name must begin with a F followed by a single digit, then a dash, then
one or more digits, e.g. F1-12

* length - Standard length of locus (required if length_varies is set to false).
— Allowed: any integer.

* orf - Open reading frame of locus (optional). 1-3 are the forward reading frame, 4-6 are the reverse reading
frames.

— Allowed: 1-6.
* genome_position - The start position of the locus on a reference genome.
— Allowed: any integer.
» match_longest - Only select the longest exact match when tagging/querying.

— This is useful for some loci that can have some sequences shorter than others, e.g. peptide loci defining
antigenic loops. This can lead to instances of one sequence being longer than another but otherwise being
identical. In these cases, usually the longer sequence is the one that should be matched.

— Allowed: true/false.

* reference_sequence - Sequence used by the automated sequence comparison algorithms to identify sequences
matching this locus. This is only used if a sequence definition database has not been set up for this locus.

* per_filter - Set to true if this locus is further defined by genome filtering using in silico PCR.
— Allowed: true/false.

 probe_filter - Set to true if this locus is further defined by genome filtering using in silico hybdridization.
— Allowed: true/false.

 dbase_name - Name of database (system name).
— Allowed: any text.

* dbase_host - Resolved name of IP address of database host - leave blank if running on the same machine as the
isolate database.

— Allowed: network address, e.g. 129.67.26.52 or zoo-oban.zoo.ox.ac.uk

* dbase_port - Network port on which the sequence definition database server is listening - leave blank unless
using a non-standard port (5432).

— Allowed: integer.

 dbase_user - Name of user with permission to access the sequence definition database - depending on the
database configuration you may be able to leave this blank.

— Allowed: any text (no spaces).

» dbase_password - Password of database user - again depending on the database configuration you may be able
to leave this blank.

— Allowed: any text (no spaces).
 dbase_id - Name of locus in seqdef database. This is usually the same as the id field.

— Allowed: any text (no spaces).
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¢ description_url - The URL used to hyperlink to locus information in the isolate information page. This can
either be a relative (e.g. /cgi-bin/...) or an absolute (containing http://) URL.

— Allowed: any valid URL.

* url - The URL used to hyperlink to information about the allele. This can either be a relative or absolute URL.
If [7] (including the square brackets) is included then this will be substituted for the allele value in the resultant
URL. To link to the appropiate allele info page on a corresponding seqdef database you would need something
like /cgi-bin/bigsdb/bigsdb.pl?db=pubmlst_neisseria_seqdef&page=alleleInfo&locus=abcZ&allele_id=[?].

— Allowed: any valid URL.
 submission_template - Sets whether or not a column for this locus is included in the Excel submission template.

— Allowed: true/false (default: false)

Using existing locus definition as a template

When defining a new locus in the isolate database, it is possible to use an existing locus record as a template. To do
this, click the ‘Show tools’ link in the top-right of the screen:

PubMLST Database home Curator home Contents

f Logged in: Keith Jolley {keith). ®Log cut | Change password Toggle: 0 E
Add new locus | |
Please fill in the fields below - required fields are marked with an exclamation mark (1). I
Record
id:!

data type:! pna -
allele id format:! integer ~
length varies! ) true @ false
coding sequence:l @ true ) false
isolate display! allele only ~
main display:! (' true © false
query field:! @ true " false
analysis:!! @ true () false
curator:! Keith Jolley (keith)
date entered:! 2018-06-18
datestamp:! 2018-06-18
formatted name:
cOommon name:
formatted common name:
allele id regex:

length: =
complete cds: ' true ) false
orf: -
genome position: =
match longest: (' true [ false

refarence seguence:

This displays a drop-down box containing existing loci. Select the locus that you wish to use as a template, and click
‘Copy’.
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PubMLST Database home Curator home

Contents

g
Logged in: Keith Jolley {keith). ®Log out | Change password

Toggle: o E\

Add new locus

Please fill in the fields below - required fields are marked

-
ICc-py configuration from MNEISD001 (IpxC) + [ Copy]| I

&

——Record
id:!
data type:! pna -
allele id format:! integer
length varies:! ' true @ false
coding sequence:! @ true ) false
isolate display! m
main display:! C'true @ false
query field! @ true O false
analysis:!] @ true (' false
curator! Keith Jolley (keith)
date entered:! 2018-06-18
datestamp:! 2018-06-18

in fields that include it.

All parameters will be copied except id, common name, reference sequence, genome
position and length. The copied locus id will be substituted for PUT_LOCUS_MAME_HERE®

formatted name:

common name:

formatted common name:

allele id regex:
length:
complete cds: ('true ) false
of  +
genome position:
match longest: O true O false

refarence s eguence:

The configuration will be copied over to the web form, with the exception of name fields. Some fields will require
you to change the value ‘PUT_LOCUS_NAME_HERE’ with the value you enter in the id field. These are usually the
dbase_id2_value, description_url and url fields:
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allele id regex: a
length: He
orf: -~ 0
genome position: o
match longest: ' true ) false @
reference sequence:
i ]
perfilter, true O false @
probe filter: i true () false @
dbase name: pubmlst_bigsdb_neisseria_seqdef Mame of the database holding allele sequences
dbase host: ) |P address of database host
dbase port: I = I ) Network port acospting database connections
dbase user: i ]
dbase password: [i]
dbase table: sequences Database table that holds sequence informaticn for this locus
dbase id field: allele_id Frimary field in sequence database that defines allele, e.g. "sllele_id"
dbase id2 field: locus ) Secondary field that defines allele, e.g. locus’
dbase id2 value: PUT_LOCUS_NAME_HERE ) Secondary field value, e.g. locus name
dbase seq field. sequence Field in allele
descripion U /cgi-bin/bigsdb/bigsdb.pl ?db=pubmlst_neisseria segdef&page=locusInfos
locus=PUT_LOCUS_NAME HERE
i ]
url: fegi-bin/bigsdb/bigsdb.pl ?db=pubmlst_neisseria segdefépage=allelelnfo:
locus=PUT_LOCUS_NAME HEREfallele id=[?]
i ]
submission template: ) trye @ false & Include column in isclate submission template for this locus
aliases:
—— Action

Complete the form and click ‘Submit’.

5.14.2.2 Batch adding

Click the batch add (++) loci link on the curator’s interface contents page. This function is normally hidden, so you
may need to click the ‘Show all’ toggle to display it.

& Admin functions

Permissions User passwords

o &

OShow all

Extended attribute fields

User databases

o
-

Cache refresh

&

Configuration check

i

Ro/

++d

©

Composite fields

-+

Loci

—_

- - (1
e ¥+

Locus aliases

Click the link to download an Excel template:

PCR reactions

PCR locus links

T

Nucleotide probes

4
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PubMLST Database home Curator home Contents

( = E E —)
Logged in: Keith Jolley (keith). ®Log out | Change password Togge: @ =

Batch insert loci

This page allows you to upload locus data as tab-delimited text or copied from a spreadsheet. l

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.
+ Enter aliases (altemative names) for your locus as a semi-colon (;) separated list.

. i sheet - use "Paste Special @ Text' to paste the data.
+ Download submission template (xlsx format)

~— Paste in tab-delimited text {include a field header line). ~——Action

Reset Submit

Fill in the spreadsheet fields using the table above as a guide, then paste the completed table into the web form and
press ‘Submit query’.

5.15 Defining locus extended attributes

You may want to add additional metadata for the allele definitions of some loci. Since these are likely to be specific to
each locus, they cannot be defined generically within the standard locus definition. We can, instead, define extended
attributes. Examples of these include higher order grouping of antigen sequences, antibody reactivities, identification
of important mutations, or cross-referencing of alternative nomenclatures.

To add extended attributes for a locus, click add (+) locus extended attributes in the sequence definition database
curator’s interface contents page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to
display it.

& Admin functions O Show all

Permissions User passwords Configuration check Configuration repair User databases Loci
. (i J O i) e
@ Py ar s 4
[ 7 © © ¥+ Frdm
Locus aliases Locus extended attributes Schemes Scheme fields Scheme members Scheme groups
ommO O] Ui ©
o J_)
- i - "_
¥+ & ++d  +¥d
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Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:

PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). ®Log out | Change password

Toggle: €@ E

Add new locus extended attribute

Please fill in the fields below - required fields are marked with an exclamation mark (1).

~——Record
locus:! -
field:!
value format?! text -
required:! Ctrue @ false @

main display:! @ true ) false @
curator:! Keith Jolley (keith)
datestamp:! 2018-06-18
value regex: [: ]

~—Action—— I

Reset Submit |

description:

option list:

url:
length:
field order: 2|

* locus - Select locus from dropdown box.
— Allowed: existing locus name.

* field - Name of extended attributes.
— Allowed: any value.

* value_format - Data type of attribute.

— Allowed: integer/text/boolean.

* required - Specifies whether the attribute value but be defined when adding a new sequence.

— Allowed: true/false.

* value_regex - Regular expression to enforce allele id naming (optional).

— /\: the beginning of the string

— $:the end of the string

d: digit

D: non-digit

s: white space character

S: non white space character

w: alpha-numeric plus °_’

.. any character

— *: 0 or more of previous character
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— +: 1 or more of previous character
e description - Description that will appear within the web form when adding new sequences (optional).
— Allowed: any value.
* option_list - Pipe (I) separated list of allowed values (optional).
¢ length - Maximum length of value (optional).
— Allowed: any integer.
* field_order - Integer that sets the position of the field within scheme values in any results (optional).
— Allowed: any integer.

Once extended attributes have been defined, they will appear in the web form when adding new sequences for that
locus. The values are searchable when using a locus-specific sequence query, and they will appear within query results
and allele information pages.

5.16 Defining schemes

Schemes are collections of loci that may be associated with particular fields - one of these fields can be a primary key,
i.e. a field that uniquely defines a particular combination of alleles at the associated loci.

A specific example of a scheme is MLST - see workflow for setting up a MLST scheme.
To set up a new scheme, you need to:

1. Add a new scheme description.

2. Define loci as ‘scheme members’.

3. Add ‘scheme fields’ associated with the scheme.
See also:

Schemes (concept)

5.16.1 Sequence definition databases
As with all configuration, tables can be populated using the batch interface (++) or one at a time (+). Details for the
latter are described below:

Click the add (+) scheme link on the curator’s interface contents page. This function is normally hidden, so you may
need to click the ‘Show all’ toggle to display it.

ag Admin functions O Show all
Permissions User passwords Configuration check Configuration reéair User databases Loci

(¢4 3 (5) (5) ++&  ++Cy

Locus aliases Locus extended attributes Schemes Scheme fields Scheme members Scheme groups

¥+ ++d [ ¥ FE+d (HEC
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Fill in the scheme description in the web form. The next available scheme id number will be filled in already.

The display_order field accepts an integer that can be used to order the display of schemes in the interface - this can
be left blank if you wish.

PubMLST Database home Curator home Contents

(" Logged in: Keith Jolley (keith). BLog out | Change password Togge: @ =
Add new scheme
Please fill in the fields below - required fields are marked with an exclamation mark (1). l
——Record
id:! 1 B
name:l MLST o

curator:! Keith Jolley (keith)
datestamp:! 2018-06-18
date entered:! 2018-06-18
description:

display order: He
allow missing loci: ) true ) false @ This is only relevant to schemes with primary key fields, e.g. MLST.
disable: Ctrue ' false Setto true to disable scheme. This can be overridden by user preference settings.
no submissions: ) true ) false Setto true to prevent submission of profiles ofthis scheme via the automated submission system.
flags: |experimental  +
in development

please cite
unpublished ~ | Use CTRL/SHIFT click to select or deselectvalues

PubMed ids:

links:
{Format: URL]description)

~— Action

Reset Submit

.

To add loci to the scheme, click the add (+) scheme members link on the curator’s interface contents page. This
function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

& Admin functions O Show all

Permissionso User passwoﬁ Configuration check Configuration re air User databases Loci
-
Cq é © qxltd From

Locus aliases Locus extended attributes Schemes Scheme fields

= R ﬁmf
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Select the scheme name and a locus that you wish to add to the scheme from the appropriate drop-down
need to have already been defined. The field_order field allows you to set the display order of the locus wit|
- if these are left blank that alphabetical ordering is used.

PubMLST Database home Curator home Contents

boxes. Loci
hin a profile

Logged in: Keith Jolley (keith). ®Log out| Change pazsword

Toggle: o E

Add new scheme member

Please fill in the fields below - required fields are marked with an exclamation mark (1).

——Record —Action———
scheme id:! MLST - | Reset I Submit
locus:! ahcz A

curator:! Keith Jolley (keith)
datestamp:! 2018-06-18
field order: 1 B

4

To add scheme fields, click the add (+) scheme fields link on the curator’s interface contents page.

& Admin functions

om0

¥

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:

Permissionso User passwords Configuration choeck Configuration repair User databases Loci
-
L g Jo ++d  +dm

Locus aliases Locus extended attributes Schemes Scheme fields Scheme members Scheme grutg

-

gt S G

OShaw all
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). ®Log out| Change password

Add new scheme field

Please fill in the fields below - required fields are marked with an exclamation mark (1). I
— Record —Action———
scheme id:!  mLST - Reset Submit
field:! sT

type:!l integer ~
primary key:! @ true ' false @
dropdown:! ) true @ false @
curator:! Keith Jolley (keith)
datestamp:! 2018-06-18
description:
field order: 1 [
index: Ctrue () false @
value regex: [: ]

Toggle: o

* scheme_id - Dropdown box of scheme names.
— Allowed: selection from list.

* field - Field name.
— Allowed: any value.

* type - Format for values.
— Allowed: text/integer/date.

* primary_key - Set to true if field is the primary key. There can only be one primary key for a scheme.
— Allowed: true/false.

¢ dropdown - Set to true if a dropdown box is displayed in the query interface, by default, for values of this field
to be quickly selected. This option can be overridden by user preferences.

— Allowed: true/false.
* description - This field isn’t currently used.
* field_order - Integer that sets the position of the field within scheme values in any results.
— Allowed: any integer.
* value_regex - Regular expression to enforce field values.
— /\: the beginning of the string
— $:the end of the string
— d: digit
— D: non-digit

— s: white space character
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S: non white space character

w: alpha-numeric plus ‘_’

.. any character

— *: 0 or more of previous character

— +: 1 or more of previous character

5.16.2 Isolate databases

As with all configuration, tables can be populated using the batch interface (++) or one at a time (+). Details for the

latter are described below:

Click the add (+) scheme link on the curator’s interface contents page. This function is normally hidden, so you may

need to click the ‘Show all’ toggle to display it.

& Admin functions

Permissions User passwords Configuration check
>
Ca 8 D)

Composite fields Loci Locus aliases

e o
e (1 )
¥, FFES

O Show all

Extended attribute fields

Cache refresh User d

7 -
Ro/  Seek

PCR reactions PCR locus links

%

Nucleotide probes

Schemes

€ = € R

Fill in the scheme description in the web form. Required fields have an exclamation mark (!) next to them:
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Logged in: Keith Jolley (eith). BLog cut | Change password

Add new scheme

Toggle: €

Please fill in the fields below - required fields are markad with an exclamation mark (1).

Record Action
id! 109 . Reset
name:! i
isolate display! @ true false @
main display! @ true ' false @
query field! @ trye false @
query status:! true @ false @
analysis:!! @ true | false @
curator.! Keith Jolley (keith)
datestamp:! 2016-07-26
date entered:! 2016-07-26

description:
dbase name: (1]
dbase host: (]
dbase port: e
dbase user. (]
dbase password: (]
dbase id =i ]
display order: =]
allow missing loci: true ) false @ This is only relevant to schemes with primary key fields, &.g. MLST.
flags: | citation required »
experimental
in development
unpublished * | Use CTRUSHIFT dlick o select or deselect values
PubMed ids
links

(Format: URL|description)

¢ id - Index number of scheme - the next available number will be entered automatically.
— Allowed: any positive integer.
* description - Short description - this is used in tables so make sure it’s not too long.

— Allowed: any text.

Submit

* isolate_display - Sets whether or not fields for this scheme are displayed in a detailed isolate record - this can be

overridden by user preference.

— Allowed: allele only/sequence/hide.

* main_display - Sets whether or not fields for this scheme are displayed in a main results table by default - this

can be overridden by user preference.

— Allowed: true/false.

by user preference.

— Allowed: true/false.

on profile completion for this scheme - this can be overridden by user preference.

— Allowed: true/false.

query_field - Sets whether or not fields for this scheme can be used in queries by default - this can be overridden

query_status - Sets whether a dropdown list box should be displayed in the query interface to filter results based
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* analysis - Sets whether or not alleles for this locus can be used in analysis functions by default - this can be
overridden by user preference.

— Allowed: true/false.
 dbase_name - Name of seqdef database (system name) containing scheme profiles (optional).
— Allowed: any text.

* dbase_host - Resolved name of IP address of database host - leave blank if running on the same machine as the
isolate database (optional).

— Allowed: network address, e.g. 129.67.26.52 or zoo-oban.zoo.ox.ac.uk

* dbase_port - Network port on which the sequence definition database server is listening - leave blank unless
using a non-standard port, 5432 (optional).

— Allowed: integer.

 dbase_user - Name of user with permission to access the sequence definition database - depending on the
database configuration you may be able to leave this blank (optional).

— Allowed: any text (no spaces).

» dbase_password - Password of database user - again depending on the database configuration you may be able
to leave this blank (optional).

— Allowed: any text (no spaces).

 dbase_id - Id of scheme in the sequence definition database.
— Allowed: any integer.

* display_order - Integer reflecting the display position for this scheme within the interface (optional).
— Allowed: any integer.

¢ allow_missing_loci - Allow profile definitions to contain ‘0’ (locus missing) or ‘N’ (any allele).

5.17 Organizing schemes into hierarchical groups

Schemes can be organized in to groups, and these groups can in turn be members of other groups. This faciliates
hierarchical ordering of loci, but with the flexibility to allow loci and schemes to belong to multiple groups.

This hierarchical structuring can be seen in various places within BIGSdb, for example the allele download page.
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PubMLST Database home Contents

-
Logged in: Keith Jolley (keith). B Log out | Change password Help 4 E

Download allele sequences

Select loci by scheme | Alphabetical list | All loci by scheme

Click within the tree to display details of loci belonging to schemes or groups of schemes - clicking a group folder will display the loci for all schemes within the group and any subgroups.
Click the nodes to expand/collapse.

1 LJJ Replication and Repair
: L. DNA replication
; L-\J Nucleotide excision repair
|> .| Transcription
13 .| Translation
~ || Genomic islands
- i| Lineage Schemes
- 1] Metabolism
.| N. gonorthoeae AMR
- || Plasmids
1] Typing
b MLST

mwmm

abcZ DNA &79 Fixed: 433 bp 0. Harrison, K. Jolley 2018 0&11
adk * DNA 651 Fixed: 465 bp 465 4-55 0. Harrison, K. Jolley  2018-06-11
arokE £ DMNA - 929 Fixed: 490 bp 490 493 0. Harrison, K. Jolley  2018-06-11
fumC = DNA 976 Fixed: 465 bp 463 485 0. Harrison, K. Jolley  2018-06-11
gdh £ DNA - 811 Fixed: 501 bp 501 513 0. Harrison, K. Jolley  2018-06-11
pdhC £ DMNA - 897 Fixed: 480 bp 480 803 0. Harrison, K. Jolley  2018-06-11
pgm x DNA - 932 Fixed: 450 bp 447 450 0. Harrison, K. Jolley  2018-06-11

Download table: tab-delimited text | Excel format

Scheme groups can be added in both the sequence definition and isolate databases. To add a new group, click the add
(+) scheme group link on the curator’s contents page. This function is normally hidden, so you may need to click the
‘Show all’ toggle to display it.

& Admin functions OShow all

Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields

e P 8 O

Ro/ T +&

©

Composite fields Loci Locus aliases PCR reactions PCR locus links MNucleotide probes Sequence
e ommm L i
Feom Fd = + 4

Schemes Scheme fields Scheme members Scheme groups Group members (schemes) Group members (groups)

=R B R

Enter a short name for the group - this will appear within drop-down list boxes and the hierarchical tree, so it needs to
be fairly short.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). B¥Log out| Change password Togale: @ =

Add new scheme group

Please fill in the fields below - required fields are marked with an exclamation mark (!). ' I
——Record —— Action
idt 1 S Reset Submit
name:If Typing lo —J —J

curator:! Keith Jolley (keith)
datestamp:! 2018-06-18
description:

display order: o
seqquery: true O false @

If you are creating a scheme group in the sequence definition database, there is an additional field called ‘seq_query’.
Set this to true to add the scheme group to the dropdown lists in the sequence query page. This enables all loci
belonging to schemes within the group to be queried together.

Schemes can be added to groups by clicking the add (+) group members (scheme) link.

& Admin functions OShcvw all

Permissionso User passw03 Configuration check Configuration raair User databases Loci
&0 é © © 3+ Fcn

[0}
Locus aliases Locus extended attributes Schemes Scheme fields Scheme members Scheme grmg
oum® omo

(1
++<

(1 ]
Fd

T+

Group members (schemes) Group members (groups) Classification schemes Cllent databases Client database loci
E g. E m,d Wd

Select the scheme and the group to add it to, then click ‘Submit’.
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PubMLST Database home Curator home Contents

| Logged in: Keith Jolley {keith). ®Log out | Change password Togale: 0 E

Add new scheme group scheme member

Please fill in the fields below - required fields are marked with an exclamation mark (!). I
Record Action
group id:! Typing A Reset Submit
scheme id:!! mLST -

curator:! Keith Jolley (keith)
datestamp:! 2018-06-18

Scheme groups can be added to other scheme groups in the same way by clicking the add (+) scheme group group
members link.

5.18 Setting up client databases

Sequence definition databases can have any number of isolate databases that connect as clients. Registering these
databases allows the software to perform isolate data searches relevant to results returned by the sequence definition
database, for example:

* Determine the number of isolates that a given allele is found in and link to these.
¢ Determine the number of isolates that a given scheme field, e.g. a sequence type, is found in and link to these.

* Retrieve specific attributes of isolates that have a given allele, e.g. species that have a particular 16S allele, or
penicillin resistance given a particular penA allele.

Multiple client databases can be queried simultaneously.

To register a client isolate database for a sequence definition database, click the add (+) client database link on the
curator’s interface contents page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to
display it.
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& Admin functions O Show all

Permissions User passwords Configuration check Configuration raair User databases Loci Locus aliases

s oum0

L _
o é o © gﬁ( Frdm S

Locus extended attributes S:hemes Scheme ﬁelds 5 gruu = Group members (schemes)
Group members { roups) Classification schemes Client datab. Client datab. loci Client database fields Locus curators

.0 _..0 oamo . 0
EJ m @' Fra  wed A&y

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: e

Add new client database

Please fill in the fields below - required fields are marked with an exclamation mark (). l

~——Record —— Action

id:! 1 S Reset Submit
name:! PubMLST isolates
description’! contains data for a collection of isclates that represent the total known
diversity of Neissgeriz species. For every allelic profile in the profiles
database there is at least one corresponding isclate deposited here. Any
isplate may be submitted to this database and consequently it should be noted
that it does not represent a population sample.

dbase name:! pubmlst_bigsdb_neisseria_isolates Mame of the database holding isolate data
dbase config name:! pubmlst_neisseria_isolates Mame of the database configuration
curator:! Keith Jolley (keith)
datestamp:! 2018-06-19

dbase host: O IP address of database host
dbase port: 7&' O Network port accepting database connections
dbase user: ]
dbase password: [: ]
dbase view: isolates View of isolates table to use

(il cqi-bin/bigsdby/bigsdb. pl Web URL to database script

id - Index number of client database. The next available number is entered automatically but can be overridden.

— Allowed: any positive integer.

name - Short description of database. This is used within the interface result tables so it is better to make it as
short as possible.

— Allowed: any text.

description - Longer description of database.

— Allowed: any text.

dbase_name - Name of database (system name).

— Allowed: any text.
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* dbase_config_name - Name of database configuration - this is the text string that appears after the db= part of
script URLs.

— Allowed: any text (no spaces)
* dbase_host - Resolved name of IP address of database host (optional).
— Allowed: Network address, e.g. 129.67.26.52 or zoo-oban.zoo.ox.ac.uk
— Leave blank if running on the same machine as the seqdef database.
» dbase_port - Network port on which the client database server is listening (optional).
— Allowed: integer.
— Leave blank unless using a non-standard port (5432).
» dbase_user - Name of user with permission to access the client database.
— Allowed: any text (no spaces).
— Depending on the database configuration you may be able to leave this blank.
» dbase_password - Password of database user
— Allowed: any text (no spaces).
— Depending on the database configuration you may be able to leave this blank.
* url - URL of client database bigsdb.pl script
— Allowed: valid script path.

— This can be relative (e.g. /cgi-bin/bigsdb/bigsdb.pl) if running on the same machine as the seqdef database
or absolute (including http://) if on a different machine.

5.18.1 Look up isolates with given allele

To link a locus, click the add (+) client database loci link on the curator’s interface contents page.
|

a* Admin functions O Show all
Permissions User passwords Configuration check Configuration ramir User databases Loci Locus aliases

& Z o © F+d  Frdm T

Locus extended attributes Schemes Scheme fields Scheme members Scheme groups Group members (schemes)

i ++d  +¥d +-|¥d +Ed +-|¥d

Group members (groups) Classification schemes Client databases Client database loci Client database fields Locus curators

+-l¥c{ ++¢ T+ [ ++d¢  +#dP

Link the locus to the appropriate client database using the dropdown list boxes. If the locus is named differently in the
client database, fill this name in the locus_alias.
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PubMLST Database home Curator home Conlents

b
Logged in: Keith Jolley (keith). BLog out] Change password Toogle: @ =

Add new locus to client database definition

Please fill in the fields below - required fields are marked with an exclamation mark (). |
~——Record —— Action
client dbase id:! 1) PubMLST isolates ~ Reset Submit |
locus! ahcz - —_—

curator:! Keith Jolley (keith)
datestamp:! 2018-06-19
locus alias: name that this locus is referred by in client database (if different)

Now when information on a given allele is shown following a query, the software will list the number of isolates with
that allele and link to a search on the database to retrieve these.

PubMLST Database home Contents

( # Log in m E
Allele information - abcZ: 5

% Proevenance/meta data

locus: abcZ
allele: 5
sequence: TTTGATACCG TTGCCGARGG TTTGGGCGAR ATTCGCGATT TATTGCGCCG TTATCATCAT GICAGCCATG AGTTGGAAMA TGGTTCGAGT
GAGGCTTIGT TGARAGAGCT TRACGRATTG CAACTTGAAR TCGRAGCGRAR GGACGGCTGG AAGCTGGATG CGGCAGTCRAA GCAGACTTTIG
GGTGAARCTTG GTTTGCCAGA ARACGAAAMRDL ATCGGCRACC TCTCCGGCGG ACAGARAAAG CGTGTTGCCC TAGCGCAGGC TTGGGTGCAG
AAGCCTIGATG TATIGCIGCT GGACGAACCG ACCAACCATT IGGACATIGA CGCGAITATT TGGCIGGAAA ATCIGCTITARA AGCGITIGAR
GGCAGCCTIGGE TTGIGATTAC CCACGACCGC CGITTTTIGG ACAATATCGC CACGCGCATC GTCGAACTCG ATC
length: 433
status: Sanger trace checked
date entered: 2001-02-07
datestamp: 2009-11-11
sender: Keith Jolley, University of Oxford, UK
curator: Man-Suen Chan, University of Cxford

m Prefiles containing this allele
MLST: (262 profies |

’ Isolate databases

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Neissena species. For every allelic profile in the profiles database
there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it

does not represent a population sample. | 859 isolates |

5.18.2 Look up isolates with a given scheme primary key
Setting this up is identical to setting up for alleles (see above) except you click on the add (+) client database schemes
link and choose the scheme and client databases in the dropdown list boxes.

Now when information on a given scheme profile (e.g. MLST sequence type) is shown following a query, the software
will list the number of isolates with that profile and link to a search on the database to retrieve these.
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PubMLST Database home Contents

(1 #) Login Toggle: e E
Profile information for ST-11 (MLST)

ST abcZ adk aroE fumC qdh pdhC pgm
" 2 3 4 3 8 4 6 ST-11 complex
sender: Paula Knz, Paula Knz and Keith Jolley
curator: Keith Jolley, University of Oxford, UK
date entered: 2001-02-07
datestamp: 2009-11-11

. Client database

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles database
there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it

does not represent a population sample. | 5433 isolates

5.18.3 Look up specific isolate database fields linked to a given allele

To link an allele to an isolate field, click the add (+) ‘client database fields linked to loci’ link on the curator’s interface
contents page.

& Admin functions O Show all

Permissions User passwords Configuration check Configuration raair User databases Loci Locus aliases
. 0 O b oumd
w -y == o=
— —-

0y

Z © © ++  Frdme FFES
Locus extended attributes Schemes Scheme ﬁeldé Sch b Sch grma Group members (schemes)

x % ey . B3 ,

Classification schemes Client databases Client database loci Client database fields Locus curators

Group members (groups) .g ==
ﬁ. B S = iR e

Select the client database and locus from the dropdown lists and enter the isolate database field that you’d like to link.
The ‘allele_query’ field should be set to true.
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PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). #Log out| Change password Togge: @ =

Add new locus to client database isolate field definition

Please fill in the fields below - required fields are marked with an exclamation mark (1). I
——Record —— Action
client dbase id:! 1) PUbMLST isolates - Reset Submit
locus:! pena - J Q

isolate field:! penicillin_range
curator:! Keith Jolley (keith)
datestamp:! 2018-06-19
allele query: @ true O false setto true to display field values when an allele query is done.

\

Now, in the allele record or following a sequence query that identifies an allele, all values for the chosen field from
isolates with the corresponding allele are shown.
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PubMLST Database home Contents

i Logged in: Keith Jolley (keith). ®Log out| Change password

Help &

Allele information - penA: 9

Py
%% Provenance/meta data

locus: penA
allele: 9
sequence: GRCGGCGITT TGCTGCCGGT CAGCTTTGRAR ARACAGGCGE TTGCGCCGCA AGGCRAARCGT

CGIGAGITGA TGGITTCIGT AACCGAACCT GGCGGTACGG GTACGGCGGG TGCGGIAGAT

GIGGCGGTAA CCATTGACGR GCCGACTGCA AACGGTTACT ACGGCGGCGT AGTGACAGGT
CTGRBACATCT TGGGCGTTTC TCCGACCAAR CCTCTGACCR AT

length: 402
status: Sanger trace checked
date entered: 2006-09-04
datestamp: 2006-09-04
sender: Muhamed-Kheir Taha, Mational Reference Center for Meningococci, Institut Pasteur, France
curator: Keith Jolley, University of Oxford, UK
mutation F504L: yes
mutation AS10V: yes
mutation 1515V yes
mutation H541N: yes
mutation 1566V: yes

Publication (1)

meningitidis. Anfimicrob Agents Chemother 51:2784-92

a Isolate databases

does not represent a population sample. | 494 isolates |

@ Linked data

penicillin_range: =0.06 - 1 (intermediate) [n=92] IEEIEEEES

ATATTTARLG CRATCGACCGC ACGTCAGGTG
TCGGCGCAAR RACCGGTRACG
GCGCGTRAGT TGGITAACGG TCGITACGTC GATTACAAAC ACGTTGCCAC TTITCATCGGT TTTGCCCCGG CTARARATCC GCGTGTIGATT

CCGGICTTCA RACAAGTTAT GGGCGGTAGC

+ Taha MK, Vézquez JA, Hong E, Bennett DE, Bertrand S, Bukovski 5. Cafferkey MT, Carion F, Christensen JJ, Diggle M. Edwards G, Enriquez R, Fazio C, Frosch M,
Heuberger S, Hoffmann S, Jolley KA, Kadlubowski M, Kechrid A, Kesanopoulos K, Kriz P, Lambertsen L. Levenet |, Musilek M. Paragi M, Saguer A, Skoczynska A,
Stefanelli P, Thulin S, Tzanakaki G, Unemo M, Vogel U, Zarantonelli ML {2007). Target gene sequencing to characterize the penicillin G susceptibility of Neisseria

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles database
there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it

5.19 Rule-based sequence queries

The RuleQuery plugin has been designed to extract information from a pasted-in genome sequence, look up scheme

fields and client database fields, and then format the output in a specified manner.

Rules are written in Perl, allowing the full power of this scripting language to be utilised. Helper functions that perform

specific actions are available to the script (see example).

Please note that direct access to the database is prevented as are system calls.

5.19.1 Example rule code

An example can be found on the Neisseria sequence database that takes a genome sequence and determines a fine type

and antibiotic resistance.

The code for this rule is as follows:
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#Clinical identification rule

#Update job viewer status
update_status ({stage=>'Scanning MLST loci'});

#Scan genome against all scheme 1 (MLST) loci
scan_scheme (1) ;

#Update job viewer status
update_status ({percent_complete=>30, stage=>'Scanning PorA and FetA VRs'});

#Scan genome against the PorA VR and FetA VR loci
scan_locus ($_) foreach gw(PorA_VR1 PorA_VR2 FetA_VR);

Add text to main output
append_html ("<hl>Strain type</hl>");

#Set variables for the scanned results. These can be found in the
#Sresults—>{"'locus'} hashref

my %$alleles;

Salleles{$_} = Sresults->{'locus'}->{$_} // 'ND' foreach gqw(PorA_VR1l PorA_VR2);
Salleles{'FetA VR'} = Sresults->{'locus'}->{'FetA_VR'} // 'F-ND';

#Scheme field values are automatically determined if a complete

#profile is available. These are stored in the $results->{'scheme'} hashref

my Sst = S$results->{'scheme'}->{1}->{'ST'} // 'ND';

append_html ("<ul><1i>P1l.$alleles{'PorA_VR1'}, S$alleles{'PorA_VR2'}; S$Salleles{'FetA_VR
—'}; ST-$st ");

#Reformat clonal complex using a regular expression, e.g.
#'ST-11 clonal complex/ET-37 complex' gets rewritten to 'ccll'
my $cc = Sresults—->{'scheme'}->{1}->{'clonal_complex'} // '-';
Scc =~ s/ST-(\S+) complex.x/cc$l/;

append_html (" ($cc) </1i></ul>");
if ($st eq 'ND') {
append_html ("<p>ST not defined. If individual MLST loci have been found "
"they will be displayed below:</p>");

#The get_scheme_html function automatically formats output for a scheme.

#Select whether to display in a table rather than a list, list all loci, and/or,
—~list fields.

append_html (get_scheme_html (1, {table=>1, loci=>1, fields=>0}));

#Antibiotic resistance
update_status ({percent_complete=>80, stage=>'Scanning penA and rpoB'});
scan_locus ($_) foreach gw(penA rpoB);
if (defined S$results->{'locus'}->{'penA'} || defined Sresults->{'locus'}->{'rpoB'} ) {
append_html ("<hl>Antibiotic resistance</hl><ul>");
if (defined $results->{'locus'}->{'penA'}) {
append_html ("<1li><i>penA</i> allele: Sresults->{'locus'}->{"'penA'}");

#If a client isolate database has been defined and values have been defined in

#the client_dbase_loci_fields table, the values for a field in the isolate_
—database can be

#retrieved based on isolates that have a particular allele designated.

(continues on next page)
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#The min_percentage attribute states that only values that are represented by at,
—least that
#proportion of all isolates that had a value set are returned (null values are,,

—~ignored) .
my Srange = get_client_field(1l, 'penA', 'penicillin_range', {min_percentage => 75});
append_html (" (penicillin MIC: S$range->[0]->{'penicillin_range'})") if @S$Srange;

append_html ("</1i>");

}

if (defined $results->{'locus'}->{'rpoB'}) {
append_html ("<1i><i>rpoB</i> allele: S$results—>{'locus'}->{"'rpoB'}");
my Srange = get_client_field(1l, 'rpoB', 'rifampicin_range', {min_percentage => 75});
append_html (" (rifampicin MIC: S$range->[0]->{'rifampicin_range'})") if @S$Srange;
append_html ("</1i>");

}

append_html ("</ul>");

}

5.19.1.1 Rule files

The rule file is placed in a rules directory within the database configuration directory, e.g.
/etc/bigsdb/dbase/pubmlst_neisseri_seqdef/rules. Rule files are suffixed with ‘.rule’ and their name should be
descriptive since it is used within the interface, i.e. the above rule file is named Clinical_identification.rule
(underscores are converted to spaces in the web interface).

5.19.1.2 Linking to the rule query
Links to the rule query are not automatically placed within the web interface. The above rule query can be called using
the following URL:

http://pubmlst.org/perl/bigsdb/bigsdb.pl?db=pubmlst_neisseria_seqdef&page=plugin&name=RuleQuery&ruleset=
Clinical_identification

To place a link to this within the database contents page an HTML file called job_query.html
can be placed in a contents directory within the database configuration directory, e.g. in
/etc/bigsdb/dbases/pubmlst_neisseria_seqdef/contents/job_query.html.  This file should contain a list entry (i.e.
surrounded with <li> and </li> tags) that will appear in the ‘Query database’ section of the contents page.

5.19.1.3 Adding descriptive text

Descriptive text for the rule, which will appear on the rule query page, can be placed in a file called
description.html in a directory with the same name as the rule within the rule directory, e.g. in
/etc/bigsdb/dbases/pubmlst_neisseria_seqdef/rules/Clinical_identification/description.html.

5.20 Workflow for setting up a MLST scheme

The workflow for setting up a MLST scheme is as follows (the example seqdef database is called seqdef_db):
Seqdef database
1. Create appropriate loci

2. Create new scheme ‘MLST’
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3. Add scheme_field ‘ST’ with primary_key=TRUE (add clonal_complex if you want; set this with pri-
mary_key=FALSE)

4. Add each locus as a scheme_member
5. You’ll then be able to add profiles
Isolate database
1. Create the same loci with the following additional parameters (example locus ‘atpD’)
* dbase_name: seqdef_db
¢ dbase_id: atpD
¢ url: something like /cgi-bin/bigsdb/bigsdb.pl?db=seqdef_db&page=alleleInfo&locus=atpD&allele_id=[?]
2. Create scheme ‘MLST’ with:
 dbase_name: seqdef_db
* dbase_id: 1 (or whatever the id of your seqdef scheme is)
3. Add scheme_field ST as before

4. Add loci as scheme_members

5.21 Automated assighment of scheme profiles

It is not practical to define cgMLST profiles via the web interface. A script is provided in the scripts/automation
directory of the BIGSdb package called define_profiles.pl that can be used to scan an isolate database and automatically
define cgMLST profiles in the corresponding sequence definition database.

The script is run as follows:

define_profiles.pl —--database <name> --scheme <scheme_id>

A full list of options can be found by typing:

define_profiles.pl —-help
NAME
define_profiles.pl - Define scheme profiles found in isolate database

SYNOPSIS
define_profiles.pl —-database NAME --scheme SCHEME_ID [options]

OPTIONS

——cache
Update scheme field cache in isolate database.

——database NAME
Database configuration name.

——help
This help page.

——exclude_isolates LIST
Comma-separated list of isolate ids to ignore.

(continues on next page)
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—-—-exclude_projects LIST
Comma-separated list of projects whose isolates will be excluded.

——ignore_multiple_hits
Set allele designation to 'N' if there are multiple designations set for
a locus. The default is to use the lowest allele value in the profile
definition.

--isolates LIST
Comma-separated list of isolate ids to scan (ignored if -p used).

——isolate_list_file FILE
File containing list of isolate ids (ignored if -i or -p used).

—-match_missing
Treat missing loci as specific alleles rather than 'any'. This will
allow profiles for every isolate that has <= threshold of missing alleles
to be defined but may result in some isolates having >1 ST.

——max ID
Maximum isolate id.

—-min ID
Minimum isolate id.

—-min_size SIZE
Minimum size of segbin (bp) - limit search to isolates with at least this
much sequence.

—--missing NUMBER
Set the number of loci that are allowed to be missing in the profile. If
the remote scheme does not allow missing loci then this number will be set
to 0. Default=0.

——projects LIST
Comma-separated list of project isolates to scan.

——scheme SCHEME_ID
Scheme id number.

5.22 Scheme profile clustering - setting up classification schemes

Classification groups are a way to cluster scheme profiles using a specified threshold of pairwise allelic mismatches.
Any number of different classification schemes can sit on top of a standard scheme (such as cgMLST), allowing
different similarity thresholds to be pre-determined. Currently, single-linkage clustering is supported whereby each
member of a group must have no more than the specified number of allelic differences with at least one other member
of the group.

5.22.1 Defining classification scheme in sequence definition database

Once a scheme has been defined, add a classification scheme by clicking the add classification schemes (+) link on the
curator’s interface contents page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to
display it.
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& Admin functions O Show all

Permissions User passwords Configuration check Configuration repair User databases Loci
. o !0 6 enbes
) [
D & ) ® ¥ FEdm

Locus aliases Locus extended attributes Schemes Scheme fields

2

Scheme members Scheme grol.g

amo
1
++g

o=
¥+ o ~+

Group members (schemes) Group members (gups) Classification schemes Client databases

S+

Client databastgci
) —
-+ FFES

Select the underlying scheme and enter a name for the classification scheme, the number of mismatches allowed
in order to include a scheme profile in a group, and a description. An example name for such a scheme could be
‘Nm_cgc_25 indicating that this is a classification scheme for Neisseria meningitidis core genome cluster with a
threshold of 25 mismatches.

You can additionally choose whether a relative threshold is used to calculate the number of mismatches to account
for missing loci in pairwise comparisons. In this case, in order to be grouped, the number of matching alleles must
exceed:

(number of common loci x (total loci - defined threshold)) / total loci

rather than

total loci - defined threshold

when an absolute threshold is used.

As this threshold has to be calculated for each pairwise comparison, clustering using relative thresholds is slower than
using an absolute value, and probably makes little real world difference.

The status can be ‘experimental’ or ‘stable’. The status of a scheme will be shown in the web interface to indicate that
any groupings are subject to change and do not form part of the stable nomenclature.

Press ‘Submit’ to create the classification scheme.
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PubMLST Database home Curator home Contents

g —
Logged in: Keith Jolley {keith). ®Log out | Change password Toggle: o =
Add new classification scheme
Please fill in the fields below - required fields are marked with an exclamation mark (1). I
——Record
id:! 2 =]
scheme id:! . meningitidis cgMLST v1.0 -
name:l Nm_cgc_25 (: ]
inclusion threshold:! 25 EI Maximum number of different alleles allowed between profile and atleast one group member profile.
use relative threshold:! O true @ false @ Calculate threshold using ratio of shared/present in both profiles in pairwise comparison
status:! experimental ~
curator:! Keith Jolley (keith)
datestamp:! 2018-06-19
description: Single linkage clustering with each group member having fewer than 25 allelic
mismatches to at least one other member of the group. Missing loci are
ignored in comparisons.
display order: =)
——Action
Reset Submit

5.22.2 Defining classification scheme in isolate database

Duplicate the scheme definition from the sequence definition database. Click the add classification schemes (+) link

on the curator’s interface contents page. This function is normally hidden, so you may need to click the ‘Show all’
toggle to display it.

& Admin functions os“““" al
Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields Composite fields
; Rof g ;ch
Cq e © © o+ +
Loci Locus aliases PCR reactions PCR locus links Nucleotide probes Sequence attributes Schemes

—_ = (1 _—

L R ( >

F¥ce, FFES € + -

Scheme fields Scheme members Scheme gruups Group members (schemes) Group members (groups) Classification schemes
e . a %4 @ @ ﬂ

Enter the same details used in the sequence definition database. If a different id number is used in the isolate and

sequence definition databases, you can set the seqdef id in the seqdef_cscheme_id field (the default is to use the same
id).

You can also define a display order - this is an integer field on which the ordering of classification schemes is sorted
when displayed in the isolate information page.
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PubMLST Database home Curator home Contents

" Logged in: Keith Jolley (keith). BLog out | Change password Togge: @ =

Add new classification scheme

Please fill in the fields below - required fields are marked with an exclamation mark {1). +
Record Action
id! 2 = Reset Submit
scheme id! |, meningitidis cgMLST v1.0 -

name:! Nm_cgc_25
inclusion threshald:!

% Maximum number of different alleles allowed between profile and atleast one group member profile

use relative threshold! ) true @ false Calculate threshold using ratio of sharedipresent in both profiles in pairwise comparison

status:l experimental ~
curator:! Keith Jolley (keith)
datestamp:! 2018-06-19
descr\plll)ﬂi Single linkage clustering with each group member having fewsr than 25 gllelic
mismatches to at least one other member of the group. Missing loci are
ignored in comparisons.

seqdef cscheme id: 2
display order:

cscheme_id number defined in seqdef database

It is a good idea to check the configuration.

5.22.3 Clustering

Clustering is performed using the cluster.pl script found in the scripts/automation directory of the BIGSdb package. It
should be run by the bigsdb user account (or any account with access to the databases).

Currently only single-linkage clustering is supported.

The script is run as follows from the command line:

cluster.pl --database <database configuration> —--cscheme <classification scheme id>

A full list of options can be found by typing:

cluster.pl —-help
NAME
cluster.pl - Cluster cgMLST profiles using classification groups.

SYNOPSIS
cluster.pl --database NAME --cscheme_id SCHEME_ID [options]

OPTIONS

——cscheme CLASSIFICATION_SCHEME_ID
Classification scheme id number.

—-—database NAME
Database configuration name.

—-help
This help page.

——reset
Remove all groups and profiles currently defined for classification group.

Note: Note that for classification schemes to be accessible within the isolate database, scheme cache tables must be
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generated and kept up-to-date.

Where an isolate has been clustered in to a group with other isolates, this information is available in the isolate
information page.

UISEASED  IVESIVE |UNS PECINEW ULIE ) Uiy al Clanuais anu wuiuwma,

epidemiology: endemic Potters Bar, UK

Publications (2)

» Feavers IM, Gray SJ, Urwin R, Russell JE, Bygraves JA, Kaczmarski EB, Maiden MC {1999). Multilocus sequence typing and antigen gene sequencing in the investigation of a meningococcal
disease outbreak. J Clin Microbiol 37:3883-T [ 14 isolates |

» Jolley KA, Hill DM, Bratcher HB, Harrison OB, Feavers IM, Parkhill J, Maiden MC (2012). Resolution of a meningococcal disease outbreak from whole-genome sequence data with rapid Web-
based analysis methods. J Glin Microbiol 50:3046-53 | 14 isolates |

z Sequence bin

contigs: 259 mean length: 8,245 bp N90 contig number: 63 N95 length (L95): 4,593
total length: 2,135 447 bp N50 contig number: 18 N90 length (L90): 8,066 loci tagged: 2,180
max length: 130,716 bp N50 length (L50): 38,364 N95 contig number: 79 detailed breakdown: Display

-"E'i Similar isolates (determined by classification schemes)

Experimental schemes are subject to change and are not a stable part of the nomenclature.

Underlying scheme  [Clustering method Mlsmatch threshol | Status |  Group |

Nm _cgc_200 N. meningitidis cgMLST v1.0  Single-linkage experimental group: 17 (841 isolates)
Nm_cgc_100 M. meningitidis cgMLST 1.0  Single-linkage 100 experimental group: 38 (588 isolates)
Nm_cgc_50 N. meningitidis cgMLST v1.0  Single-linkage 50 experimental group: 45 (4 isolates)
Nm_cgc_25 N. meningitidis cgMLST v1.0  Single-linkage 25 experimental group: 45 (4 isolates)

m Schemes and loci
4 1] Al loci Navigate and select schemes within tree to display allele designations

[ L] Capsule
I~ || Genetic Information Processing

Clicking the hyperlinks will take you to a table containing matching isolates, from where standard analyses can be
performed.

PubM|

Database home Contents

( Logged in: Keith Jolley (keith). ®Log out| Change password Help Toggle: o E

Search or browse Nejsseria PUbMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

Isolate provenance/phenotype fields Allele designations/scheme fields
id - = ~ Enter value... Nm_cgc_25 group - = ~ 45 —
Display/sort options Action
Order by: id ~ ascending ~ Reset Submit
Display: 25 = records per page @
4 records retumned. Click the hyperlinks for detailed information.
Your projects
Select project... = Add these records
lolate fields @ ULST__| _ Finoqping andgens _|
[1d [isolate] aliases [country year] _disease | species __[serogroup|genogroup|capsule group |ST|clonal complex|PorA VRT  PorA VR2
662 2837 MS97/252508 UK 1997 invasive (unspecified/other) Neisseria meningitidis ST-11 complex 104 F3-6
670 2840 M87/252535 UK 1997 invasive (unspecified/other) Neisseria meningitidis C C 50 ST-11 complex 5-1 104 F3-6
671 2844 M97/252781 UK 1997 invasive (unspecified/other) Neisseria meningitidis Cc Cc 50 ST-11 complex 51 104 F3-6
672 2847 WM97/252943 UK 1997 invasive (unspecified/other) Neisseria meningitidis C Cc 50 ST-11 complex 51 104 F3-6

Analysis tools:

Q Breakdown-  Fields = Two Field | Combinations = Polymorphic sites | Schemesfalleles = Publications = Sequence bin | Tag status
|22 Analysis: BURST = Codons | Presence/Absence = Genome Comparator | BLAST | rMLST species id
Export:  Dataset Contigs Sequences
IZ' Third party: GrapeTree = iTOL | PhyloViz | Microreact
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5.23 Defining new loci based on annotated reference genome

An annotated reference genome can be used as the basis of defining loci. The ‘Databank scan’ function will create an
upload table suitable for pasting directly in to the batch locus add form of the sequence definition or isolate databases.

Click ‘Database scan’ within the ‘Loci’ group on the curator’s contents page. This function is normally hidden, so you
may need to click the ‘Show all’ toggle to display it.

& Admin functions OShW all
Permissionso User passwoﬁ Configuration choeck Cache refre% User dalabass Extended attributeoﬁelds Composite fields
; Rof ¢4
Cq e © © .-1* ;-l*!
Loci Locus aliases PCR reactions PCR locus links Nucleotide probes Sequence attributes Schemes
- oum® O wmO o (i
H— - — — ( )
+¥dm] F¥#S & + L4

Enter an EMBL or Genbank accession number for a complete annotated genome and press ‘Submit’.

PubMLST Database home Curator home Contents

3
Logged in: Keith Jolley (keith). ®Lcg cut | Change password

Scan EMBL/Genbank record for loci

This function allows you to scan an EMBL or Genbank (whaole genome) file in order to create a batch upload file for setting up new loci.

—— Please enter accession number— —— Primary identifier - —— Action——
Accessionf AM421808 | ©@locustag Submit
) gene name

A table of loci will be generated provided a valid accession number is provided.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). @Log out| Change password E

Scan EMBL/Genbank record for loci

This function allows you to scan an EMBL or Genbank (whole genome) file in order to create a batch upload file for setting up new loci.

Please enter accession number Primary identifier Action

Accession: AM421808 ©lacus tag Submit
) gene name

Download table: tab-delimited text | Excel format (suitable for batch upload of loci).

Download alleles: tab-delimited text | Excel format (suitable for defining the first allele in the seqdef database). -

Annotation information

accession: AM421808
version: 1
type: dna
length: 2194961
description: Neisseria meningitidis serogroup C FAM18 complete genome.
coding regions: 1975

Coding sequences

[locus [ Mimses | et longn]
NMCO0001  IpxC; UDP-3-D-[3-hydroxymyristoyl] N-acetylglt e deacetyl 924
emvA
NMC0002 pilS1 pilin {fragment) 291
NMC0003 pilS2 truncated pilin 366
HMC0004 fop peptidyl-prolyl cis-trans isomerase 330
HMC0005 putative membrane protein 219
HMC0006 putative glycerate dehydrogenase 954
NMC0007  metG methionylHRMA synthetase 2058
HMC0003 glmS gl ine--fructs 6-phosphate aminotransferase [isomerizing] 1839
NMC0009 putative lipoprotein 519
NMC0010  gna33 outer membrane lipoprotein Gna33 @ 1326
NMC0011 putative integral membrane protein 840
HMC0012 putative lipoprotein 167

Tab-delimited text and Excel format files will be created to be used as the basis for upload files for the sequence
definition and isolate databases. Batch sequence files, in text and Excel formats, are also created for defining the first
allele once the locus has been set up in the sequence definition database.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). @Log out| Change password

Scan EMBL/Genbank record for loci

This function allows you to scan an EMBL or Genbank (whole genome) file in order to create a batch upload file for setting up new loci.

Please enter accession number Primary identifier Action

Accession: AM421808 @ locus tag Submit
) gene name

Download table: tab-delimited text | Excel format (suitable for batch upload of loci).

Download alleles: tab-delimited text | Excel format (suitable for defining the first allele in the seqdef database). -

Annotation information

accession: AM421808
version: 1
type: dna
length: 2194961
description: Neisseria meningitidis serogroup C FAM18 complete genome.
coding regions: 1975

Coding sequences

[locus [ Mimses | et longn]
NMCO0001  IpxC; UDP-3-D-[3-hydroxymyristoyl] N-acetylglt e deacetyl 924
emvA
NMC0002 pilS1 pilin {fragment) 291
NMC0003 pilS2 truncated pilin 366
HMC0004 fop peptidyl-prolyl cis-trans isomerase 330
HMC0005 putative membrane protein 219
HMC0006 putative glycerate dehydrogenase 954
NMC0007  metG methionylHRMA synthetase 2058
HMC0003 glmS gl ine--fructs 6-phosphate aminotransferase [isomerizing] 1839
NMC0009 putative lipoprotein 519
NMC0010  gna33 outer membrane lipoprotein Gna33 @ 1326
NMC0011 putative integral membrane protein 840
HMC0012 putative lipoprotein 167

5.24 Genome filtering

Within a genome there may be multiple loci that share allele pools. If an allele sequence is tagged from a genome
using only BLAST then there is no way to determine which locus has been identified. It is, however, possible to further
define loci by their context, i.e. surrounding sequence.

5.24.1 Filtering by in silico PCR

Provided a locus can be predicted to be specifically amplifed by a PCR reaction, the genome can be filtered to only
look at regions predicted to fall within amplification products of one or more PCR reactions. Since this is in silico we
don’t need to worry about problems such as sequence secondary structure and primers can be any length.

To define a PCR reaction that can be linked to a locus definition, click the add (+) PCR reaction link on the curator’s
main page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.
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Locus 1 and locus 2 share allele pool

Locus 1 Locus 2
B — T
-
PCR
Parameters: ‘_‘
Primer 1 sequence a0
Primer 2 sequence External
Min length definitions
Max length databases

Max primer mismatch

Fig. 1: Genome filtering by in silico PCR.

& Admin functions () Show all

Permissions User passwords

o &

Configuration check Cache refresh User databases Composite fields

Aﬂ 0 %0
Ro/ | Sk

©

Extended attribute fields Loci Locus aliases PCR reactions PCR locus links

b om0
[

(1 ]
+&  FeEdm FFES €

In the resulting web form you can enter values for your two primer sequences (which can be any length), the minimum
and maximum lengths of reaction products you wish to consider and a value for the allowed number of mismatches
per primer.
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PubMLST Database home Curator home Contents

f Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o E
Add new PCR reaction
Please fill in the fields below - required fields are marked with an exclamation mark (). I
~——Record
id! 2 =
description:!
primer1:!
primer2:!

curator:! Keith Jolley (keith)
datestamp:! 2018-06-19

min length: % Minimum length of product to return
max length: % Maximum length of product to return
max primer mismatch: « @ Maximum sequence mismatch per primer

—— Action

Reset | Submit |

* id - PCR reaction identifier number.
— Allowed: integer.
* description - Description of PCR reaction product.
— Allowed: any text.
e primerl - Primer 1 sequences
— Allowed: nucleotide sequence (IUPAC ambiguous characters allowed).
e primer2 - Primer 2 sequence.
— Allowed: nucleotide sequence (IUPAC ambiguous characters allowed).
* min_length - Minimum length of predicted PCR product.
— Allowed: integer.
* max_length - Maximum length of predicted PCR product.
* max_primer_mismatch - Number of mismatches allowed in primer sequence.
— Allowed: integer.
— Do not set this too high or the simulation will run slowly.

Associating this with a particular locus is a two step process. First, create a locus link by clicking the add (+) PCR
locus link on the curator’s main page. This link will only appear once a PCR reaction has been defined.
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& Admin functions o Show all

Permissionse User passwoﬁ Configuration choeck Cache refresh User databases Composite fields
D ‘ " ’ —— < -
O @ b of ¥

Extended attribute fields Loci Locus aliases PCR reactions PCR locus links

b om0 "0
- (Y

[
++d  Fedm FEd ¥ B

Select the locus and PCR reaction name from the dropdown lists to create the link. You also need to edit the locus
table and set the pcr_filter field to ‘true’.

Now when you next perform fag scanning there will be an option to use PCR filtering.
5.24.2 Filtering by in silico hybridization

An alternative is to define a locus by proximity to a single probe sequence. This is especially useful if you have
multiple contigs and the locus in question may be at the end of a contig so that it doesn’t have upstream or downstream
sequence available for PCR filtering.

Locus 1 and locus 2 share allele pool

Locus 1 probe A Locus 2

> @ <

1kb 1kb/

hybridization

——
f '"f -

Parameters: g

Probe sequence .

Max distance = External
Min alignment (to end of locus) o definitions
Max mismatch databases
Max gaps

Fig. 2: Filtering by in silico hybridization

The process is very similar to setting up PCR filtering, but this time click the nucleotide probe link on the curator’s
content page.
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& Admin functions O Show all

Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields

Composite ﬁelds Locl Locus allases PCR reacuons Nucleotide probes Probe locus links

PREC L=

Enter the nucleotide sequence and a name for the probe. Next you need to link this to the locus in question. Click the
add (+) probe locus links link on the curator’s main page. This link will only appear once a probe has been defined.

& Admin functions O Show all

Permi:ssions,o User passwoa Configuration check Cache refre% User databases Extended attribute fields
o
; Rof ¥
) é © >

Composite ﬁelds anl Locus allases PCR reacuons Nucleotide probes Probe locus links

& mm & & Em:

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:

e probe_id - Dropdown list of probe names.
— Allowed: selection from list.

* locus - Dropdown list of loci.
— Allowed: selection from list.

* max_distance - Minimum distance of probe from end of locus.
— Allowed: any positive integer.

¢ min_alignment - Minimum length of alignment allowed.
— Allowed: any positive integer.

* max_mismatch - Maximum number of mismatches allowed in alignment.
— Allowed: any positive integer.

* max_gaps - Maximum number of gaps allowed in alignment.
— Allowed: any positive integer.

Finally edit the locus table and set the probe_filter field for the specified locus to ‘true’.

Now when you next perform fag scanning there will be an option to use probe hybridization filtering.
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5.25 Setting locus genome positions

The genome position for a locus can be set directly by editing the locus record. To batch update multiple loci based
on a tagged genome, however, a much easier way is possible. For this method to work, the reference genome must be

represented by a single contig.

From the curator’s main page, you need to do a query to find the isolate that you will base your numbering on. Click
‘isolate query’ to take you to a standard query form.

. = @ Show all

“ Curator functions

Users Isolates Sequence bin Sequence taa

Y
+#&« +

L — .
A
¥ led dmmﬁ/

Perform your search and click the hyperlinked id number of the record.

PubMLST Database home Curator home Contents

1 Logged in: Keith Jolley (Keith). ®Log cut | Change password Toaggle: o E

Isolate query/update

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

Isolate provenance/phenotype fields

isolate - = ~ mc58 |ZI (]
Display/sort options Action
Order by: id v ascending ~ Reset Submit

Display- 25 + records per page @

1 record returned. Click the hyperlink for detailed information.

Delete Tag scanning Projects Your projects

Delete ALL Scan Select project... - Link Select project... ¥  Add these records

: Isolate fields @ MLST F;‘i:’g:lg
Delete| Update equence ,
bin
x ra k3

aliases|country|year|disease| species |serogroup|genogroup capsule gl {iEor [Eor (B
gr up complex VR1 VR2 | VR
In the isolate record, click the sequence bin ‘Display’ button to bring up details of the isolate contigs.

id |isolate

+ [240fmcs8  Z7176 1983 Neisseria ST-32 16-2 F15
meningitidis complex A 4
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PubML!

Database home Curator home Contents

e 2
Logged in: Keith Jollay (keith). ®Log cut | Change password Help &' Toggle: o E

Full information on isolate MC58 (id:240)

~— Delete record— —— Update record— —— Sequence bin—— —— New version — —— Sequence tags —

Delete | Update | Upload contigs | Create | Scan

% Provenance/meta data

id: 240 serotype: 15
isolate: MC58 sero subtype: P1.7,16-2
alias: Z7176 comments: Genome sequenced by TIGR.
strain designation: B: P1.7,16-2: F1-5: 8T-74 (cc32) sender: Mumtaz Virji, Dept. Pathology and Microbiology,
country: UK University of Bristal
continent: Europe curator:  Nina Billows, University of Oxford (E-mail:
year: 1983 nina.billows@some.ox.ac.uk)
species: Neisseria meningitidis update history: 213 updates show details
serogroup: B date entered: 2001-05-11

capsule group: B datestamp: 2018-06-04

Publications (6)
x Sequence bin

contigs: 1
length: 2272360 bp
loci tagged: 2,226
detailed breakdown:

Click the ‘Renumber’ button:

PubMLST Database home Curator home Contents

g Y
Logged in: Keith Jolley (keith). BLog out | Change password Help [ Toggle: o E

Sequence bin for MC58

Contig summary statistics

Contigs: 1
Length: 2,272,360

« Download sequences (FASTA format)
» Download sequences with annotations (EMBL format)

I A N A |
Sanger 2272360 whale MNEIS2139 [ EmBL | Artemus [ Renumber |

genome MNEIS2140 502 89? 4—

NEIS2141 918 2312 —

NEIS2142 2617 3161 <«

NEIS2143 3158 351 «—

NEIS2144 3635 417 —

NEIS2145 4311 4961 —

NEIS2146 4958 5875 —

NEIS2147 5936 6214 —

NEIS2148 (pgk) 6281 7492 «—

NEIS2149 7573 8626 —

tRNA-lys 9197 9272 «——

NEIS2150 9346 10317 —

NEIS2151 10350 10811 «—

A final confirmation screen is displayed with the option to remove existing numbering that doesn’t appear within the
reference genome. Click ‘Renumber’.
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PubMLST Database home Curator home Contents

" Logged in: Kaith Jolley (Keith). BLog out | Change password =
Renumber locus genome positions based on tagged sequences
You have selected to renumber the genome positions set in the locus table based on the tagged sequences in sequence id#1.
Option Action
[“IRemove positions for loci not tagged in this sequence
The following designations will be made:
[____locus ¢ [Existing genome position ¢ New genome position ¢
NEIS2139 T
NEIS2140 502
NEIS2141 918
NEIS2142 2517
NEIS2143 3158
NEIS2144 3635
NEIS2145 43N
NEIS2146 4958
NEIS2147 5936
NEIS2148 6281
NEIS2149 7573
tRMNA-lys 9197
NEIS2150 9346
NEIS2151 10350
NEIS2152 10840
NEIS2153 12174
NEIS2979 13848
NEIS0001 15221
NEIS0210 17229
NEISp0210 17232
pilS 18127

5.26 Defining composite fields

Composite fields are virtual fields that don’t themselves exist within the database but are made up of values retrieved
from other fields or schemes and formatted in a particular way. They are used for display and analysis purposes only
and can not be searched against.

One example of a composite field is used in the Neisseria PubMLST database which has a strain designation composite
field made up of serogroup, PorA VR1 and VR2, FetA VR, ST and clonal complex designations in the format:

[serogroup]: P1.[PorA_VRI1],[PorA_VR2]: [FetA_VR]: ST-[ST] ([clonal_complex])
e.g. A: P1.5-2,10: F1-5: ST-4 (cc4)

Additionally, the clonal complex field in the above example is converted using a regular expression from ‘ST-4 com-
plex/subgroup IV’ to ‘cc4’.

Composite fields can be added to the database by clicking the add (+) composite fields link on the curator’s main page.
This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.
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& Admin functions

Permissions User passwords Configuration check

Composite fields Loci Locus aliases PCR reactions PCR locus links

[ oum0
QR

(1l

L
&

Cache refresh User databases

m!&nol;

Nucleotide probes

+

Extended attribute fields

OShm\r all

Initially you just enter a name for the composite field and after which field it should be positioned. You can also set
whether or not it should be displayed by default in main results tables following a query - this is overrideable by user

preferences.

PubMLST Database home Curator home Contents

Logged in: Keith Joley (keith). ®Log cut | Change pazsword

Toggle: o E

Add new composite field

Please fill in the fields below - required fields are marked with an exclamation mark (1).

~ Record

id:! strain_designation name of the field as it will appear in the web interface

position after! isalate ~ field present in the isolate table

main display:! ' true @ false
curator:! Keith Jolley (keith)
datestamp:! 2018-06-19

Sets whether to display field in isolate query results table (can be overridden by user preference).

- Acton

+

Once the field has been created it needs to be defined. This can be done from query composite field link on the main

curator’s page.

& Admin functions

Permlssmns User passwords Configuration check Cache refresh User databases

Composite fields Loci Locus aliases PCR reactions PCR locus links

P oum®0
QR

(1 [ ]
F¥d  F¥ESL &

Select the composite field from the list and click ‘Update’.

Extended attribute fields

Nucleotide probes

+

OShaw all
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PubMLST Database home Curator home Contents

[ Logged in: Keith Joltey (keith). ®Log out | Change password

Update or delete composite field

1 composite field defined.

=3
*

strain_designation isolate false [capsule_group]: P1.[PorA_VR1].[PorA_VR2]: [FetA_VR]: ST-{scheme 1:5T] {[scheme ND: P1.ND,ND: F-ND: ST-
1:clonal_complex]) ND (-)

From this page you can build up your composite field from snippets of text, isolate field, locus and scheme field values.
Enter new values in the boxes at the bottom of the page.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). ®Log out | Change password E
Update composite field - strain_designation
—— Position/display
position after: isolate =
main display: ' true @ false
Update |
[ feld  lompyvalvel  regex | curator datestamp|delete|edt
capsule_group [isolate field] ND Keith Jolley 2017-08-15
P11 Keith Jolley 2009-11-12
PorA_VR1 [locus] ND Keith Jolley 2009-11-12
. Keith Jolley 2009-11-12
PorA_VR2 [locus] MND Keith Jolley 2009-11-12
: Keith Jolley 2009-11-12
FetA_VR llocus] F-ND Keith Jolley 2009-11-12
: ST- Keith Jolley 2009-11-12
ST [MLST field] ND Keith Jolley 2009-11-12
( Keith Jolley 2009-11-12
clonal_complex [MLST field] - =/5T- (\5+) complex.*/cc§l/ Keith Jolley 2009-11-12
) Keith Jolley 2009-11-12
——Add new field:
text field: 7
isolate field: —-
locus field: -
scheme field: -

Once a field has been added to the composite field, it can be edited by clicking the ‘edit’ button next to it to add a
regular expression to modify its value by specific rules, e.g. in the clonal complex field above, the regular expression
is set as:

s/ST-(\S+) complex.x/cc$l/

which extracts one or more non-space characters following the ‘ST-* in a string that then contains the work ‘complex’,
and appends this to ‘cc’ to produce the final string.
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This will convert ‘ST-4 complex/subgroup IV’ to ‘cc4’.

You can also define text to be used for when the field value is missing, e.g. ‘ND’.

5.27 Extended provenance attributes (lookup tables)

Lookup tables can be associated with an isolate database field such that the database can be queried by extended
attributes. An example of this is the relationship between continent and country - every country belongs to a continent
but you wouldn’t want to store the continent with each isolate record (not only could data be entered inconsistently but
it’s redundant). Instead, each record may have a country field and the continent is then determined from the lookup
table, allowing, for example, a search of isolates limited to those from Europe.

To set up such an extended attribute, click the add (+) isolate field extended attributes link on the curator’s main page.
This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

. s - o Show all
‘_¢ Admin functions
Permissions User passwords Configuration check Cache refresh User databases Extended attribute fields

& « © © ++« [

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:
* isolate_field - Dropdown list of isolate fields.
— Allowed: selection from list.
* attribute - Name of extended attribute, e.g. continent.
— Allowed: any text (no spaces).
¢ value_format - Format for values.
— Allowed: integer/float/text/date.
* value_regex - Regular expression to enforce allele id naming.

— A the beginning of the string

$:the end of the string

d: digit

D: non-digit

s: white space character

S: non white space character

w: alpha-numeric plus ‘_’
— .: any character

— *: 0 or more of previous character

+: 1 or more of previous character

e.g. "Fd-d+$ states that a value must begin with a F followed by a single digit, then a dash, then one or
more digits, e.g. F1-12

* description - Long description - this isn’t currently used but may be in the future.
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— Allowed: any text.

e url - URL used to hyperlink values in the isolate information page. Instances of [?] within the URL will be
substituted with the value.

— Allowed: any valid URL (either relative or absolute).

* length - Maximum length of extended attribute value.
— Allowed: any positive integer.

* field_order - Integer that sets the order of the field following it’s parent isolate field.
— Allowed: any integer.

The easiest way to populate the lookup table is to do a batch update copied from a spreadsheet. Click the batch add
(++) isolate field extended attribute values link on the curator’s main page (this link will only appear once an extended
attribute has been defined). This function is normally hidden, so you may need to click the ‘Show all’ toggle to display
it.

& Curator functions o Show all

Users User groups User group members Isolates Isolate allases Publications

-I-"&— :-ﬂ.l?é q.-'%‘ ++ :’ ﬁHfd !g

Retired isolates Extended attributes Projects Project members Allele designations Sequence bin

B X EREX

Download the Excel template:
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PubMLST Database home Curator home Contents

' Logged in: Keith Jolfey (keith). #Log out| Change password Toogle: @ E

Batch insert isolate value extended attributes

This page allows you to upload isolate field extended attribute value data as tab-delimited text or copied from a spreadsheet. +
« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.
. sheet - use ‘Paste Special @ Text' to paste the data.
» Download submission template (xlsx format)
Paste in tab-delimited text (include a field header line). Action
Reset Submit

A

Fill in the columns with your values, e.g.

isolate_field | attribute | field_value | value
country continent | Afghanistan | Asia
country continent | Albania Europe
country continent | Algeria Africa
country continent | Andorra Europe
country continent | Angola Africa

Paste from the spreadsheet in to the upload form and click ‘Submit’.

5.28 Sequence bin attributes

It is possible that you will want to store extended attributes for sequence bin contigs when you upload them. Examples
may be read length, assembler version, etc. Since there are almost infinite possibilities for these fields, and they are
likely to change over time, they are not hard-coded within the database. An administrator can, however, create their
own attributes for a specific database and these will then be available in the web form when uploading new contig
data. The attributes are also searchable.

To set up new attributes, click the add (+) ‘sequence attributes’ link on the isolate database curator’s index page. This
function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.
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& Admin functions O Show all

Permmsmns User passwords Configuration check Cache refresh User databases Extended attribute fields
Composite fields Loci Locus ali PCR PCR locus links Nucleotide prol:es Sequence attributes

—.-0-0 O wwmO
L
s S — dmégﬂ?

Enter the name of the attribute as the ‘key’, select the type of data (text, integer, float, date) and an optional short
description. Click ‘Submit’.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: @ =

Add new sequence attribute

Please fill in the fields below - required fields are marked with an exclamation mark {I).

——Record ——Action

key:! m-ad_kength— Reset Submit
type! integer « |

curator:! Keith Jolley (keith)
datestamp:! 2018-06-19
description:

This new attribute will then be available when uploading contig data.
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PubMLST Database home Curator home Contents

(" Logged in: Keith Jolley (keith). BLog out | Change password Togge: @ =
Batch insert sequences
This page allows you to upload sequence data for a specified isolate record in FASTA format. l
If an isolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniquely defines the isolate, can be named in the identifier rows of the

FASTA file. This allows data for multiple isolates to be uploaded.
Please note that you can reach this page for a specific isolate by querying isolates and then clicking 'Upload” within the isolafe {able.

Please fill in the following fields - required fields are marked with an exclamation mark (1).

~Paste in sequences in FASTA format: ~ Attributes
isolate id: | S|
sender: | Select sender ... -
method: -
un id-
assembl
I read length: I
~ Options
["Don't insert sequences shorter than 25  + bps.
Link to experiment: -
~—— Alternatively upload FASTA fil ~——or enter bank =
Select FASTA file:
No file selected. P

Reset Submit

5.29 Checking external database configuration settings

Click the ‘Configuration check’ link on the curator’s index page.

& Admin functions @ showal

Permissions User passwords Configuration check Cache refresh
Q° & W @
The software will check that required helper applications are installed and executable and, in isolate databases, test

every locus and scheme external database to check for connectivity and that data can be retrieved. By default, only
loci which have an issue will be displayed but you can click the ‘show all loci’ link to display them all.

5.29. Checking external database configuration settings 105



BIGSdb Documentation, Release 1.19.0

PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). B¥Log out | Change password E |

Configuration check - Neisseria PubMLST

Helper applications

| Program | Path_______lInstalled|Executable
v

EMBOSS infoalign Jusr/binfinfoalign v
EMBOSS sixpack lusribin/sixpack v
EMBOSS stretcher Jusr/bin/stretcher v v
blastn {ust/local/ncbi-blast+/bin/blastn v v
blastp fusrflocal/nchbi-blast+/bin/blastp v v
blastx /usr/local/ncbi-blast+/bin/blastx 4 v
clustalw fusr/bin/clustalw v v
ipcress fusr/binfipcress v v
mafft fusr/bin/mafft v v
makeblastdb  /usr/local/nchi-blast+/bin/makeblastdb v R
mogrify fusr/bin/mogrify s v
muscle fusr/bin/muscle v v
tblastx Jusr/local/ncbi-blast+/bin/tblastx v v

Locus databases (only showing loci with potential problems - show all loci)

I S N T e e e e

MNEIS0895 (parA) pubmlst_bigsdb_neisseria_seqdef zoo-aberlour 5432 NEIS0895
NEIS0903 (opaD) pubmist_bigsdb_neisseria_seqdef zoo-aberlour 5432 NEIS0903
NEIS1454 pubmist_bigsdb_neisseria_seqdef zoo-aberlour 5432  NEIS1454
NEIS1551 (opaC) pubmist_bigsdb_neisseria_seqdef zoo-aberlour 5432  NEIS1551
NEIS2013 pubmlst_bigsdb_neisseria_seqdef zoo-aberlour 5432 NEIS2013
NEIS2538 pubmist_bigsdb_neisseria_seqdef zoo-aberlour 5432  NEIS2538

ANE L NL SR NN
LLCLLK
XK XXX

Scheme databases

Scheme description mm Dalabase accessible|Profile query

MLST pubmlst_bigsdb_neisseria_seqdef zoo-aberlour 5432 1
Ribosomal MLST bigsdb_multispecies_seqdef  zoo-aberlour 5432 1 \/ \/
rplF species puhmlst hlgsdh neisseria seqdef zoo-aberlour 5432 42 v ivs

Any problems will be highlighted with a red X.

5.30 Exporting table configurations

Sometimes it is useful to transfer configurations between different databases or to export a configuration for trou-
bleshooting. Data from most of the tables can be exported in tab-delimited text format suitable for batch uploading.
For example, to export scheme configuration data, click the query link (Update or delete) next to schemes in the
curator’s interface. This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

& Admin functions O Show all

Configuration check Cache refresh User databases Extended attribute fields Composite fields

Permissionso User passwos 6 o
> Ref | B 4 g
Cq lel © of ¥ e +
Loci Locus aliases PCR reactions F'CR locus Ilnks Nucleotide probes Sequence attributes Schemes Scheme fields

; :;o 0 ,% % --@

F¥dm F¥FE  F+< lr+ +

Expand the filters and select the required scheme in the dropdown box, then press submit.
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PubMLST Database home Curator home Contents

Toggle: o

f Logged in: Keith Jolley (keith). ®Log out | Change password

Query schemes for Neisseria PubMLST database

Please enter your search criteria below (or leave blank and submit to return all records).

—— Search criteria ~— Display
id -|= - [:] Order by: id ~ ascending ~
Display: 25 + records per page &

E Filter query by l —— Action
isolate display: | [+] @ Reset | Submit |

main display: ;]
query field: N : ]

query status: | 0
analysis: ~| 0

allow missing loci: —|Z| a

curator: [: ]
Ischeme: MLST

Click the button ‘Export configuration/data’.

PubMLST Database home Curator home Contents

[ Logged in° Keith Jolley (keith). ™Log out | Change password Toggle: 0 E

Query schemes for Neisseria PubMLST database

Please enter your search criteria below (or leave blank and submit to return all records).

—— Search criteria —— Display
id -] = - [:] Order by: id - ascending -
Display: 25 = records per page @
~—— Filter query by ~— Action
isolate display: :E [ ] Reset | Submit |
main display: ~| @ -
query field: -| @
query status: | 8
analysis: -| 0
allow missing loci: m [: ]
curator: [: ]
scheme: |MLST El [:]

1 record returned.

~— Delete —— Database configuration

Delete ALL | I Export configuration/data I

dbase|dbase | dbase| isolate | main |que ue displa D
Delete| Update dbase name 9 r! query analysis* p y missing | curator|datestamp
host | port id d|5|;\|ayI d|5|;\|a)|I field* |status® |OCI

MLST pubmist_bigsdb_neisseria_seqdef Keith  2012-03-22 2009-
Jolley

T ] 3

Ll
* Nefanlt valies are disnlaved for this field These mav he nuarridden hw near nrefaranca

The three tables that are used to define a scheme (schemes, scheme_members and scheme_fields) are displayed in a
format suitable for copy and pasting.
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id description dbase_name dbase_host dbase_port dbase_user dbase_password dbase_
—table isolate_display main_display query_field query_status analysis display_
—order allow_missing_loci curator datestamp date_entered

1 MLST pubmlst_bigsdb_neisseria_seqgdef mv_scheme_1 1 1 1 1 1 1

— 2 2012-03-22 2009-11-12

scheme_members

scheme_id locus profile_name field_order curator datestamp
1 abcz 1 2 2009-11-12
1 adk 2 2 2009-11-12
1 aroE 3 2 2009-11-12
1  fumC 4 2 2009-11-12
1 gdh 5 2 2009-11-12
1 pdhC 6 2 2009-11-12
1 pgm 7 2 2009-11-12

scheme_fields

scheme_id field type primary_key description field_order url isolate_display
—main_display query_field dropdown curator datestamp

1 ST integer 1 1 /cgi-bin/bigsdb/bigsdb.pl?page=profileInfo&db=pubmlst_
—neisseria_seqgdef&scheme_id=l&profile_id=[7?] 1 1 1 0 2 2010-01-20

1 <clonal_complex text 0 2 1 1 1 1 2 2009-11-16

[

5.31 Authorizing third-party client software to access authenticated
resources

If you are running the RESTful API, you will need to specifically authorize client software to connect to authenti-
cated resources. This involves creating a client key and a client secret that is used to sign requests coming from the
application. The client key and secret should be provided to the application developer.

There is a script to do this in the scripts/maintenance directory of the download archive. The script is called cre-
ate_client_credentials and should be run by the postgres user. A full list of options can be found by typing:

create_client_credentials.pl —-help

NAME
create_client_credentials.pl - Generate and populate
authentication database with third party application (API client)
credentials.

SYNOPSIS
create_client_credentials.pl --application NAME [options]

OPTIONS

-a, ——application NAME
Name of application.

-d, ——-deny
Set default permission to 'deny'. Permissions for access to specific
database configurations will have to be set. If not included, the default

(continues on next page)
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(continued from previous page)

permission will allow access to all resources by the client.

-h, ——-help
This help page.

-i, ——insert
Add credentials to authentication database. This will fail if a matching
application version already exists (use —-update in this case to overwrite
existing credentials).

-u, ——update
Update exisitng credentials in the authentication database.

-v, ——-version VERSION
Version of application (optional).
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CHAPTER O

Curator’s guide

Please note that links displayed within the curation interface will vary depending on database contents and the permis-
sions of the curator. Some infrequently used links are usually hidden by default. These can be enabled by clicking the
‘Show all’ toggle switch.

CI) Show all

6.1 Adding new sender details

All records within the databases are associated with a sender. Whenever somebody new submits data, they should be
added to the users table so that their name appears in the dropdown lists on the data upload forms.

To add a user, click the add users (+) link on the curator’s contents page.

PubMLST Database home Curator home Contents

(" Logged in: Kaith Jolley (kaith). ®Log out | Change password Togale: @ =
Database curator’s interface - Neisseria profile/sequence definitions
& Curator functions @ snow
Users Sequences MLST profiles

e -Igd-l-;-é#

Enter the user’s details in to the form.
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PubMLST Database home Curator home Contents

( Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o E
Add new user
Please fill in the fields below - required fields are marked with an exclamation mark (1). |
——Record — Action
-l 360 £ Reset Submit

user name:! jbloggs

surname:! Bloggs

first name:! Joe

email'l joe.bloggs@zoo.ox.ac.uk

affiliation’! gniversity of Oxford, UK

status user -
date entered:! 2018-06-07
datestamp:! 2018-06-07
curator:! Keith Jolley (keith)
submission emails:  true @ false @ Receive new submission E-mails (curators only)
account request emails:  true © false @ Receive new account request E-mails (curators only)

Normally the status should be set as ‘user’. Only admins and curators with special permissions can create users with
a status of curator or admin.

If the submission system is in operation there will be an option at the bottom called ‘submission_emails’. This is to
enable users with a status of ‘curator’ or ‘admin’ to receive E-mails on receipt of new submissions. It is not relevant
for users with a status of ‘user’ or ‘submitter’.

6.2 Adding new allele sequence definitions

6.2.1 Single allele

To add a single new allele, click the sequences add (+) link on the curator’s main page.

PubMLST Database home Curator home Contents

( Logged in: Keith Joley (keith). ®Log out | Change password Toggle: o E\
Database curator’s interface - Neisseria profile/sequence definitions
& Curator functions @ Show all
Users Sequences MLST profiles

Select the locus from the dropdown list box. The next available allele id will be entered automatically (if the allele id
format is set to integer). Paste the sequence in to form, set the status and select the sender name from the dropdown
box. If the sender does not appear in the box, you will need to add them to the registered users.

The status reflects the level of curation that the curator has done personally - the curator should not rely on assurances
from the submitter. The status can either be:

» Sanger trace checked
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— Sequence trace files have been assembled and inspected by the curator.
¢ WGS: manual extract (BIGSdb)

— The sequence has been extracted manually from a BIGSdb database by the curator . There may be some
manual intervention to identify the start and stop sites of the sequence.

¢ WGS: automated extract (BIGSdb)

— The sequences have been generated by a BIGSdb tag scanning run and have had no manual inspection or
intervention.

* WGS: visually checked

— Short read data has been inspected visually using an alignment program by the curator.

WGS: automatically checked

— The sequences have been checked by an automated algorithm that assesses the quality of the data to ensure
it meets specified criteria.

¢ unchecked
— If none of the above match, then the sequence should be entered as unchecked.

You can also choose whether to designate the sequence as a type allele or not. Type alleles can be used to constrain
the sequence search space when defining new alleles using the web-based scanner or offline auto allele definer.
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PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). B#Log out | Change password Help &' Toggle: o E .

Add new allele sequence

Please fill in the fields below - required fields are marked with an exclamation mark (1). I
Record
locus:! abcZ -
allele id:! 878

sequence:l TTIGATACCETIECCEAAGETTTeEeTARAATICOCGAT TTATTECCCCETTACCACCOCETCEETCATEACTTCRA
A CGTTCEeaT CARECT T el CAAACAA T CAACCA AT TACAACTTCARAT CEARCCEARGEACCECTOEAAGT
TGGATGCGECACT CARGCACACTTTCEECERACTCOETTTCCCCEARAACCARARRATCEECARCCTTTCCEGCEET
CAGAARAA e T CEC T T GECECAGECTTCEETGCAGARGCCCEACCTATICCTECTGEACGAACCEACCAACCE
TIIGCATAT T A CCEA T T AT T e T CCAR A ACCT CCT CRACCCCT T CARCECACCTIGEICCICATTACCCACE
ACCECCETTTTITCGATARTATCECTACCCREATIGTIGAACTIGACE

status:!  Sanger trace checked -
sender! Jolley, Keith (keith) M
curator:! Keith Jolley (keith)
date entered:! 2018-06-07
datestamp:! 20180607

type allele: true O false New allele searches can be constrained to use justtype alleles in comparisons
comments:
Flags: | atypical -

contains IS element |a
downstream fusion
frameshift

internal stop codon - | Use Cirl click to selectideselect multiple choices

PubMed ids:

ENA ids:

Genbank ids:

[T Override sequence similarity check
[“] Override sequence length check

Action

Reset Submit

Press submit. By default, the system will test whether your sequence is similar enough to existing alleles defined for
that locus. The sequence will be rejected if it isn’t considered similar enough. This test can be overridden by checking
the ‘Override sequence similarity check’ checkbox at the bottom. It will also check that the sequence length is within
the allowed range for that locus. These checks can also be overridden by checking the ‘Override sequence length
check’ checkbox, allowing the addition of unusual length alleles.

See also:
allele sequence flags

Sequences can also be associated with PubMed, ENA or Genbank id numbers by entering these as lists (one value per
line) in the appropriate form box.
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6.2.2 Batch adding multiple alleles

There are two methods of batch adding alleles. You can either upload a spreadsheet with all fields in tabular format,
or you can upload a FASTA file provided all sequences are for the same locus and have the same status.

6.2.2.1 Upload using a spreadsheet

Click the batch add (++) sequences link on the curator’s main page.

PubMLST Database home Curator home Contents

( Logged in: Keith Joley (keith). ®Log out | Change password Toggle: o E\
Database curator’s interface - Neisseria profile/sequence definitions
& Curator functions @ Show all
Users Sequences MLST profiles

—
-

(Fde i +dp

£

Download a template Excel file from the following page.

PubMLST Database home Curator home Contents

Id ™y
Logged in: Keith Jolley (keith). ®Log out | Change password Help & Toggle: e E

Batch insert sequences

This page allows you to upload allele sequence data as tab-delimited text or copied from a spreadsheet. '

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» [fthe locus uses integer allele ids you can leave the allele_id field blank and the next available number will be used.

* The status defines how the sequence was curated. Allowed values are: "Sanger trace checked, WGS: manual extract (BIGSdb), WGS: automated extract (BIGSdb},
‘WGS: visually checked', WGS: automatically checked’, ‘unchecked'.

» Sequence flags can be added as a semi-colon (;) separated list.

+ Download tab-delimitad header for your spreadshest - use ‘Paste Special @ Text' to paste the data.
Download submission template (xsx format)
« FPlease note, some [ocl have extended attnbutes which may be required. For affected loci please use the batch insert page specific to that locus:

Reload page specific for locus: Select ... = | Reload

Please select the sender from the list below:

Select sender ...  Value will be overridden if you include a sender field in your pasted data.

Ignore existing or duplicate sequences

[“llgnare sequences containing non-nuclectide characters

DSlIent\y reject all sequences that are not complete reading frames - these must have a start and in-frame stop codon at the ends and no internal stop codons. Existing
sequences are also ignored.

"I override sequence similarity check

—— Paste in tab-delimited text (include a field header line). ~—— Action
Reset Submit

Fill in the spreadsheet. If the locus uses integer allele identifiers, the allele_id can be left blank and the next available
number will be used automatically.

The status can be either: ‘Sanger trace checked’, “WGS: manual extract (BIGSdb)’, “WGS: automated extract
(BIGSdb)’, “WGS: visually checked’, “WGS: automatically checked’ or ‘unchecked’. See full explanations for these
in the single allele upload section.

6.2. Adding new allele sequence definitions 115



BIGSdb Documentation, Release 1.19.0

The ‘type_allele’ field is boolean (true/false) and specifies if the sequence should be considered as a type allele. These
can be used to constrain the sequence search space when defining new alleles using the web-based scanner or offline
auto allele definer.

Paste the entire sheet in to the web form and select the sender from the dropdown box.

Additionally, there are a number of options available. Some of these will ignore sequences if they don’t match certain
criteria - this is useful when sequence data has been extracted from genomes automatically. Available options are:

* Ignore existing or duplicate sequences.
* Ignore sequences containing non-nucleotide characters.

« Silently reject all sequences that are not complete reading frames - these must have a start and in-frame stop
codon at the ends and no internal stop codons. Existing sequences are also ignored.

* Override sequence similarity check.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith), ®Log out | Change password | Hep £ | Toggle: 0 E

Batch insert sequences

This page allows you to upload allele sequence data as tab-delimited text or copied from a spreadsheet. I

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

« Ifthe locus uses integer allele ids you can leave the allele_id field blank and the next available number will be used.

+ The status defines how the sequence was curated. Allowed values are: "Sanger trace checked, WGS: manual extract (BIGSdb), WGS: automated extract (BIGSdb),
WGS: visually checked’, WGS: automatically checked', ‘unchecked'.

+ Sequence flags can be added as a semicolon (;) separated list.

« Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
+ Download submission template (xsx format)
« Please note, some loci have extended attributes which may be required. For affected loci please use the batch insert page specific to that locus:

Reload page specific for locus: Select ... -

Please select the sender from the list below:

IJUIIey, Keith (keith) - I(alue will be overridden ifyou include a sender field in your pasted data.

[¥I1gnare existing or duplicate sequences

[“lignare sequences containing non-nuclectide characters

[T] Silently reject all sequences that are not complete reading frames - these must have a start and in-frame stop codon at the ends and no interal stop codons. Existing
sequences are also ignored.

"I override sequence similarity check

Paste in tab-delimited text (include a field header line). Action
locus allele_id status sequence Reset Submit
abcZ WGS: automated extract (BIGSdb)

TTIGATACTGITECCGAAGGTTIGGECEEARTTCGECGAT T TATIGCECCGT TATCATCATGTGAGCCATGAGT IGEARAATG
T CCACT GACGCT T T G T CALA A A T CARC AT TCCAACT T CCART CEAA GO CAACCACCCCT COARACT SEATECEAC
B TCAAGCAGACTTTGoaEaAACTCEaT TTCCCECARAAT CARAAART COGCARCCTTTCOEGCEATCAGARRRAGEGCETC
O T TaaCECAG oL T GACT O A O CaACETAT TECT CCT CEAGGAGCCEACCA COAT T TGGATAT CEACECGATTA
T TGO ARAAT (TGO T CARAGC T T T GARGECAGCT TGCT CTGAT TACCCACGACCETCETT T TITGEACAATATCEC
CACSCCAATISTCSRACTIGACE

abcZ WGES: sutomated extract (BIGSdb)

T A TACC T TaCC A e T T e A AT TCECaRTT TAT TCCaCCOTTATCAT CATGT CASCCATGATTTGEACCACA
AT CAGAC A GG T T AT TARAA A A T CARC AT TACAACT CARAT CEARGC GAAGGACCECT CUAACCT SEATECGEC
BT CAAGCACACT T CoaC AR TC G T COCACAARAC CARAAAR T COCCAACCTTT COECCRGT CAGARRRAGEOTCTC
O T TaaC o AG ol T GACT BCA AL GO CaAC T AT TECT CCT CEAGGAACCEACCA COAT T TGCATAT TGACGCGATTA
TCTGaT I ARAACCT GO T CARGGCGT T T GARGECAGCT 16T CTGAT TACCCACACCRCCETT T TITSGATARTATCES
CACGCGGATTGTCGAACTTGACC

a

Press submit. You will be presented with a page indicating what data will be uploaded. This gives you a chance to
back out of the upload. Click ‘Import data’.
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PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password

Balch insert sequences

Togge: @ =

Import status
Sender: Keith Jolley

No obvious problems identified so far.

~—— Action

Import data

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked. Nofe: valid sequence flags are displayed with a red background not red text.

locuslalieleid| ——— — sequence | sias_______iype_allele|sender|curalor|date_entered| datesiamp| commenis lags
abcZ 878 TTITGATACTGTITGCCGRAGE ... GCGRATTGTCGAACTTGACC WGS: automated extract (BIGSdb) 2 2 2018-06-07  2018-06-07
abcZ 879 TTTGATACCGTTGCCGRAGG ... GCGGATTGTCGARACTTGACC WGS: automated extract (BIGSdb) 2 2 2018-06-07 2018-06-07

If there are any problems with the submission, these should be indicated at this stage, e.g.:

Publ

T Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password

Balch insert sequences

Togge: @ =

Import status

Primary key Problem(s)

locus: abeZ; allele_id: 878 Sequence contains non nucleotide (A|CIG[T) characters.

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked. Nofe: valid sequence flags are displayed with a red background not red text.

e . Y e S 1 0 i e P i s U
abcZ 878 TTTGATACTGITGCCGRAGS ... GOGAATTGTCGAACTTGACC WGS: automated extract (BIGSdb) 2 2 2018-06-07 2018-06-07
abcZ 679 TTITGATACCGTITGCCGAAGE ... GCGGATTGTCGRACTTGACC WGS: automated extract (BIGSdb) 2 2 2018-06-07  2018-06-07

6.2.2.2 Upload using a FASTA file

Uploading new alleles from a FASTA file is usually more straightforward than generating an Excel sheet.

Click ‘FASTA’ upload on the curator’s contents page.

Publ 1T Database home Curator home Conients
(" Logged in: Keith Joliey (keith). B¥Log out | Change password Togge: @ =
Database curator's interface - Neisseria profile/sequence definitions

& Curator functions @ show ai

Users Sequences MLST profiles

f¥de

Select the locus, status and sender from the dropdown boxes and paste in the new sequences in FASTA format.
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PubMLST Database home Curator home Contents

1 Logged in: Keith Jolley (keith). BLog out | Change password Help & Toggle: o E

Batch insert sequences

This page allows you to upload allele sequence data in FASTA format. The identifiers in the FASTA file will be used unless you select the option to use the
next available id {loci with integer ids only). Do not include the locus name in the identifier in the FASTA file.

Please note that you can not use this page to upload sequences for loci with extended attributes.

Enter parameters

locus:! abcz T
status:!!  Sanger trace checked h
sender:! Jolley, Keith (keith) v
Sequence xisclatel i

(FASTA)! TITCATACTETTCCCERACETTTCeerERRATTCECCATTTATTCCECCETTATCATCAT |
GICAGCCATGAGTIGEAARATGETTCEACTGAGECTTIGTIGARAGAACTCARCGARTIC
CRACTTGCARTCGAAGCGARGEACGECTGGARACTEEATCCGECAGTCARGCAGACTTIC
GEGGAACTCGETTTCCCGEARAATCARRRRATCOCCARCCTTTCCOOCEETCAGARARRG
CECET e CCTT G e ECACECT TECeTCCAARACCCCCACETATTCCTECTEEACEARCCE
ACCARCCATTIGEATATCGACGCEATTATITCECIGEAARATCIGCTCARAGCGTITGERE
GECAGCTIGEICETGATTACCCACGRCCGTCEITITTTGEACARTATCGCCACGCCARTT
GICGRACTIGACC
risolatel -
TITGATACCCTTCCCGRAGETTIGEECCARATTCCCGATTTATIGCGCCGTITATCATCAT

m

[CIReject all sequences that are not complete reading frames - these must have a start and in-frame stop codon at the ends and no internal stop
codons. Existing sequences are also ignored.

[“] override sequence similarity check

Use next available id (only for loci with integer ids)

Action
Reset Check

For loci with integer ids, the next available id number will be used by default (and the identifier in the FASTA file will
be ignored). Alternatively, you can indicate the allele identifier within the FASTA file (do not include the locus name
in this identifier).

As with the spreadsheet upload, you can select options to ignore selected sequences if they don’t match specific
criteria.

Click ‘Check’.

The sequences will be checked. You will be presented with a page indicating what data will be uploaded. This gives
you a chance to back out of the upload. Click ‘Upload valid sequences’.
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PubMLST Database home Curator home Contents

s
Logged in: Keith Jolley {keith). ™Log ocut | Change password Help & Toggle: o E

Batch insert sequences

Sequence check

Locus: abcZ

Original designation|Allele id — Action
SLEF. L 0K Upload valid sequences
isolate2 879 OK

Any invalid sequences will be indicated in this confirmation page and these will not be uploaded (you can still upload
the others), e.g.

PubMLST Database home Curator home Contents

s
Logged in: Keith Jolley (keith). ™ Log cut | Change password Help Toggle: o

Batch insert sequences

Sequence check

Locus: abcZ

Original designation| Allele id R
?solate1 878 : oK : Upload valid sequences
isolate2 879  Sequence contains non nucleotide (A|C|G(T) characters.

6.3 Updating and deleting allele sequence definitions

Note: You cannot update the sequence of an allele definition. This is for reasons of data integrity since an allele may
form part of a scheme profile and be referred to in multiple databases. If you really need to change a sequence, you
will have to remove the allele definition and then re-add it. If the allele is a member of a scheme profile, you will also
have to remove that profile first, then re-create it after deleting and re-adding the allele.
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In order to update or delete an allele, first you must select it. Click the update/delete sequences link.

PubMLST Database home Curator home Contents

(" Longed in: Keith Jolley (Keitn), ®Log out | Change password Toggle: E\
Database curator's interface - Neisseria profile/sequence definitions
& Curator functions @ Show all
Users Sequences MLST profiles

el

++dP

e ¥

Either search for specific attributes in the search form, or leave it blank and click ‘Submit’ to return all alleles. For
a specific allele, select the locus in the filter (click the small arrow next to ‘Filter query by’ to expand the filter) and
enter the allele number in the allele_id field.

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password Help &' Toggle: e E

Query sequences for Neisseria profile/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these at the locus-specific query page. Use this page also for access to the sequence
analysis or export plugins.

Also note that some loci in this database have allele ids defined as text strings. Queries using the "<’ or =" modifiers will work alphabetically rather than numerically unless you filter your
search to a locus that uses integer allele ids using the drop-down list.

Please enter your search criteria below (or leave blank and submit to return all records).

—— Search criteria —— Display
allele id - = -4 o Order by: locus - ascending =
Display: 25 = records per page &
—— Filter query by ~——Action
locus: |ach IZI L] Reset Submit
status: [=] J Q
type allele: : I
sender: [:
curator: -] e

.

Click the appropriate link to either update the allele attributes or to delete it. If you have appropriate permissions, there
may also be a link to ‘Delete ALL’. This allows you to quickly delete all alleles returned from a search.
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PubMLST Database home Curator home Contents

( Logged in: Keith Jolley (keith). Log out | Change password Help[2' Toggle: o E )

Query sequences for Neisseria profile/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these at the locus-specific query page. Use this page also for access to the sequence
analysis or export plugins.

Also note that some loci in this database have allele ids defined as text strings. Queries using the "<’ or =" modifiers will work alphabetically rather than numerically unless you filter
your search to a locus that uses integer allele ids using the drop-down list.

Please enter your search criteria below (or leave blank and submit to return all records).

~—— Search criteria ~— Display
allele id - = - 4 E]ﬁ Order by locus - ascending -
Display.: 25 = records per page @
— = Filter query by — Action
locus: | abcz -] ® Reset | Submit |
status: |Z| e
type allele: :l
sender: B
curator: [: ]

1 record returned.

— Delete ~ Database configuration ~— Flags
Delete ALL | Export configuration/data | Batch set |
allele sequence type date
TITGATACCGTTGCC ... Sanger trace Keith Man-Suen  2001-02-07 2009-11-11
TTGTCGAACTCGATC checked Jolley Chan

If you choose to delete, you will be presented with a final confirmation screen. To go ahead, click ‘Delete!’. Deletion
will not be possible if the allele is part of a scheme profile - if it is you will need to delete any profiles that it is a
member of first. You can also choose to delete and retire the allele identifier. If you do this, the allele identifier will
not be re-used.

PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). ®Log out | Change password

Delete allele sequence

You have chosen to delete the following record. Select ‘Delete and Retire’ to prevent the identifier being reused. x

locus: abcZ
allele id: 4
sequence: TTTGATACCG TTGCCGARGG TTTGGGCGAA ATTCGTGATT TATTGCGCCG TTATCATCAT GTCAGCCATG AGTTGGAARR TGGTTCGAGT GAGGCTTTGT
TGRAAGAACT CAACGAATTG CAACTTGAAR TCGAAGCGAR GGACGGCIGG ARACTGGATG CGGCAGICAZ GCAGACTITG GGGGRACTCG GITIGCCGGA
AARTGARRAR ATCGGCARCC TTITCCGGCGG TCAGARAARAG CGCGTCGCCT TGGCTCAGGC TIGGGIGCAA AAGCCCGACGE TATTGCTIGCT GGACGAGCCG
ACCAACCATT TGGATATCGA CGCGATTATT TGGCTGGAAR ATCIGCTCAA AGCGTTTGAA GGCAGCTITGG TTGIGATTAC CCACGACCGC CGITTTTIGG
ACRATATCGC CACGCGGATT GTCGRACTCG ATC

status: Sanger trace checked
type allele: false
sender: Keith Jolley
curator: Man-Suen Chan
date entered: 2001-02-07
datestamp: 2009-11-11
comments:

——Action

I Delete I Delete and Retire

If instead you clicked ‘Update’, you will be able to modify attributes of the sequence, or link PubMed, ENA or
Genbank records to it. You will not be able to modify the sequence itself.
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Note: Adding flags and comments to an allele record requires that this feature is enabled in the database configuration.

PubMLST Database home Curator home

Contents

( Logged in: Keith Jolley (keith). BLog out | Change password

Toggle: @

Update allele sequence

Please fill in the fields below - required fields are marked with an exclamation mark (1).

status:!
sender:!

curator:!

type allele:
comments:

Flags:

PubMed ids:

ENA ids:

Genbank ids:

——Record
locus:! abeZ
allele id:! 4
sequencei TTTGRATACCG TIGCCGRAGG

ATTCGTGATT TATTGCGCCG

AR AR

GAGGCTITIGT TGARAGAACT
CAACTTGRAR TCGAAGCGRAR

BARCTGGATG CGGCAGTCAR
GEGGARCTCG GITTGCCGGR
Sanger trace checked

Jolley, Keith (keith)

Keith Jolley (keith)

date entered:! 2001-02-07
datestamp:! 2018-06-07

Citrue ) false

atypical -
contains IS element E|
downstream fusion
frameshift

internal stop codon = | Use Cirl click to selectideselect multiple choices

[“] Override sequence length check

TTTGGGCGAR

AGTTGGAAMR TG

GCAGACTTIG

ADATGAAADR

-

m| »

Mew allele searches can be constrained to use justtype alleles in comparisons

~——Action

Reset

Submit

74

6.4 Retiring allele identifiers

Sometimes there is a requirement to prevent the automated assignment of a particular allele identifier - an allele with
that identifier may have been commonly used and has since been removed. Reassignment of the identifier to a new

sequence may lead to confusion, so in this instance, it would be better to prevent this.

You can retire an allele identifier by clicking the ‘Add’ retired allele ids link on the sequence database curators’ page.
This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.
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PubMLST Database home Curator home Contents

(" Logged in: Keith Joliey (keith). BLog out| Change password Toggle: E\
Database curator's interface - Neisseria profile/sequence definitions
& Curator functions o Show all
Users User groupso User group memobers Locus descriptions Locus Iink'.r.o Sequences
@ 208 06 ¢ 3
s
&2 W e weaq Giq «
Retired alleles Allele accessions Allele publications Bexsero Antigen Sequence Typing (BAST) profiles
=i @ }g ;)
[
{4 -G + &P

Select the locus from the dropdown list box and enter the allele id. Click ‘Submit’.

PubMLST Database home Curator home Contents

( Logged in: Keith Jolley (keith). @ Log cut | Change password Toggle: 0 E
Add new retired allele id
Please fill in the fields below - required fields are marked with an exclamation mark (1). l
——Record —— Action
locus:! | NEISD844 - Reset Submit
allele id:! a7 —J Q
curator:! Keith Jolley (keith)

datestamp:! 2018-06-07

You cannot retire an allele that already exists, so you must delete it before retiring it. Once an identifier is retired, you
will not be able to create a new allele with that name.

You can also retire an allele identifier when you delete an allele.

6.5 Updating locus descriptions

Loci in the sequence definitions database can have a description associated with them. This may contain information
about the gene product, the biochemical reaction it catalyzes, or publications providing more detailed information etc.
This description is accessible from various pages within the interface such as an allele information page or from the
allele download page.

Note: Inrecent versions of BIGSdb, a blank description record is created when a new locus is defined. The following
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instructions assume that this is the case. It is possible for this record to be deleted or it may never have existed if the
locus was created using an old version of BIGSdb. If the record does not exist, it can be added by clicking the Add (+)
button in the ‘locus descriptions’ box. Fill in the fields in the same way as described below.

To edit a locus description, first you need to find it. Click the update/delete button in the ‘locus descriptions’ box on
the sequence database curator’s page (depending on the permissions set for your user account not all the links shown
here may be displayed). This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

PubMLST Database home Curator home Contents

s —_—
Logged in: Keith Jolley (keith). ®Log cut | Change password Togagle: o —

Database curator's interface - Neisseria profile/sequence definitions

& Curator functions o Show all

Users User groups User group members Locus descriptions Locus links
(i ] (i 0
20s J
S T e g G«

Either enter the name of the locus in the query box:

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). B®Log cut | Change password Toggle: o

Query locus descriptions for Neisseria profile/sequence definitions database

Please enter your search criteria below (or leave blank and submit to return all records).

—— Search criteria — Display
locus - = ~[nEIS0620 IB Order by:  locus ~ ascending -

Display: 25 ~ records per page @

—— Filter query by ——————————— —— Action

Reset Submit

or expand the filter list and select it from the dropdown box:
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PubMLST Database home Curator home Contents

Toggle: o

e
Logged in: Keith Jolley (keith). B*Log out | Change password

Query locus descriptions for Neisseria profile/sequence definitions database

Please enter your search criteria below (or leave blank and submit to return all records).

—— Search criteria —— Display
locus * = - [ :] Order by: locus  ascending -
Display: 25 + records per page @

—B—'i Iter query by —— Action
locus: [NEIS0620 (maeA) [~]® | Reset ‘ Submit ‘
curator: -] ®
common name: -] ®

Click ‘Submit’.
If the locus description exists, click the ‘Update’ link (if it doesn’t, see the note above).

PubMLST Database home Curator home Contents

(" Logged in- Kaith Jolley (keith). ®Log out | Change password Togge: @ =
Query locus descriptions for Neisseria profile/sequence definitions database
Please enter your search criteria below (or leave blank and submit to return all records).
—— Search criteria — Display
locus - = - [ : ] Order by: locus = ascending -
Display: 25 ~ records per page @
—— Filter query by —— Action
locus: | NEIS0620 (maeA) [] ® | Reset | submit
curator: -] ®
common name: EK:)
1 record returned.
— Delete —— Database configuration
Delete ALL ‘ Export configuration/data ‘
Update product | descripon | curator |datestamp)
x NEIS0620 malate oxidoreductase (EC 1.1.1.38) Final step in TCA cycle producing oxaloacetate. Keith Jolley 2010-10-28
p.
Fill in the form as needed:
125
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PubMLST Database home Curator home Contents

f Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o E

Update locus description

Please fill in the fields below - required fields are marked with an exclamation mark (1). ”

——Record

locus:! NEIS0620
curator:! Keith Jolley (keith)
datestamp:! 2018-06-07
full name:

product: malate oxidoreductase (EC 1.1.1.38)

description: Final step in TCR cycle producing oxaloacetate.

aliases: wWEC0240 -
NMAROETO =
NMBO&T1

PubMed ids: 14517678

links: ntcp://www.enzyme—database.org
(Format: URL|description) /query.php?ec=1.1.1.38|EC 1.1.1.38

——Action
Reset Submit
¢ full_name

The full name of the locus - often this can be left blank as it may be the same as the locus name. An
example of where it is appropriately used is where the locus name is an abbreviation, e.g. PorA_VR1
- here we could enter ‘PorA variable region 1’. This should not be used for the ‘common name’ of
the locus (which is defined within the locus record itself) or the gene product.

e product
The name of the protein product of a coding sequence locus.
¢ description

This can be as full a description as possible. It can include the specific part of the biochemical
pathway the gene product catalyses or may provide background information, as appropriate.

e aliases

These are alternative names for the locus as perhaps found in different genome annotations. Don’t
duplicate the locus name or common name defined in the locus record. Enter each alias on a separate
line.
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¢ Pubmed._ids

Enter the PubMed id of any paper that specifically describes the locus. Enter each id on a separate
line. The software will retrieve the full citation from PubMed (this happens periodically so it may
not be available for display immediately).

¢ Links

Enter links to additional web-based resources. Enter the URL first followed by a pipe symbol () and
then the description.

Click ‘Submit’ when finished.

6.6 Adding new scheme profile definitions

Provided a scheme has been set up with at least one locus and a scheme field set as a primary key, there will be links
on the curator’s main page to add profiles for that scheme.

To add a single profile you can click the add (+) profiles link in the box named after the scheme name (e.g. MLST):

PubMLST Database home Curator home Contents

e
Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o E

Database curator's interface - Neisseria profile/sequence definitions

& Curator functions @ Show all

Users Sequences MLST profiles

£ B e

A form will be displayed with the next available primary key number already entered (provided integers are used for
the primary key format). Enter the new profile, associated scheme fields, and the sender, then click ‘Submit’. The new
profile will be added provided the primary key or the profile has not previously been entered.
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PubMLST Database home Curator home Contents

" Logged in: Keith Jolley fkeith). BLog out | Change password Togoe: @ =
Add new MLST profile
Please fill in the fields below - required fields are marked with an exclamation mark {!). l
——Record
ST 1 3015 =
abcZ: ! 2 =)
adk: ! 3 |
aroE: 1 4 =)
fumC: | 122 af
gdh:! g &
pdhC: 1 4 B
pgm:! & B
sender: ! : Jolley, Keith (keith) v

clonal_complex:
curator: | Keith Jolley (keith)
date_entered: | 2018-06-07
datestamp: | 2018-06-07
PubMed ids:

—— Action

p

More usually, profiles are added in a batch mode. It is often easier to do this even for a single profile since it allows
copying and pasting data from a spreadsheet.

Click the batch add (++) profiles link next to the scheme name:

PubMLST Database home Curator home Contents

{ i i i —
Logged in: Keith Jolley (keith). ®Log cut| Changs password Toggle: o —

Database curator's interface - Neisseria profile/sequence definitions

& Curator functions @ Show all

Users Sequences MLST profiles

P
Frcos < HERS

Click the ‘Download submission template (xIsx format)’ link to download an Excel submission template.
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PubMLST Database home Curator home Contents

g ™y
Logged in: Keith Jolley (keith). ®Log out| Change password Toaggle: o E

Batch insert MLST profiles

This page allows you to upload profiles as tab-delimited text or copied from a spreadsheet. |

» Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.
« You can choose whether or not to include a ST field - if it is omitted, the next available ST will be used automatically. If however, you include it in the header line,
then you must also provide it for each profile record.

« Download tab-delimited header for vour spreadsheet - use Paste Special @ Text to paste the data.
I Download submission template (xlsx format)l

—— Please paste in tab-delimited text (include a field header line)

Fill in the spreadsheet using the copied template, then copy and paste the whole spreadsheet in to the large form on the
upload page. If the primary key has an integer format, you can exclude this column and the next available number will
be used automatically. If the column is included, however, a value must be set. Select the sender from the dropdown
list box and then click ‘Submit’.
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PubMLST Database home Curator home Contents

Togge: @ =

i
Logged in: Keith Jolley (keith). ®Log out| Change password

Batch insert MLST profiles

This page allows you to upload profiles as tab-delimited text or copied from a spreadsheet. '

 Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.
« You can choose whether or not to include a ST field - if it is omitted, the next available ST will be used automatically. If however, you include it in the header line,

then you must also provide it for each profile record.

« Download tab-delimited header for your spreadsheet - use Paste Special @ Text to paste the data.
» Download submission template (xlsx format)

—— Please paste in tab-delimited text (include a field header line)

2bcZ adk 2ok funC gdh pdnC ogm clonal complex
2 3 4 122 8 4 &
—P; ters ~——Action
Sender: Jolley, Keith (keith) - Reset Submit

Value will be overridden if you include a sender field in your pasted data.

lgnore previously defined profiles
lgnore duplicate profiles

You will be given a final confirmation page stating what will be uploaded. If you wish to proceed with the submission,
click ‘Import data’.

PubMLST Database home Curator home Contents

Togge: @ =

s
Logged in: Keith Jolley (keith). ®Log out| Change password

Batch insert MLST profiles

Import status
Sender: Keith Jolley

Mo obvious problems identified so far.

——Action

Import data

Data to be imported
The following table shows your data. Any field coloured red has a problem and needs to be checked.

ST [abcZ adk aroE flumC| gdh|pdhC| pgmi clonal_comlex!sender curator date_entered datestamp|
4 122 8 4 6 2

3016 2 3 2 2018-06-07  2018-06-07
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6.7 Updating and deleting scheme profile definitions

In order to update or delete a scheme profile, first you must select it. Click the update/delete profiles link in the scheme

profiles box named after the scheme (e.g. MLST):

PubMLST Database home Curator home Contents

(1 - = = —
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: o —

Database curator's interface - Neisseria profile/sequence definitions

Users Sequences MLST profiles

e FES 4

Search for your profile by entering search criteria (alternatively you can use the browse or list query functions).

PubMLST Database home Curator home Contents

& Curator functions @ Show all

P
Logged in: Keith Jolley (keith). ®Log cut| Change password Help &' Toggle: o E

Query/update profiles - Neisseria profile/sequence definitions

Display: 25 = records per page @

1 record retumned.

— Delete

Delete ALL |

Delete| Update | ST |abcZ|adkaroE | fumC| gdh|pdhC| pgm clonal complex]
| & 4563 2 7 6 13 9 18 8 ST-167 complex

Schemes Modi
form
Please select the scheme you would like to query: option|
MLST ¥ | Select
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.
-~ Locus/scheme fields -~ Display/sort options — Action
ST v = ~ 4563 [:) Order by: ST ~ ascending ~ Beset ST

To delete the profile, click the ‘Delete’ link next to the profile. Alternatively, if your account has permission, you may

be able to ‘Delete ALL’ records retrieved from the search.

For deletion of a single record, the full record will be displayed. Confirm deletion by clicking ‘Delete’. You can also

choose to delete and retire the profile identifier. If you do this, the profile identifier will not be re-used.

6.7. Updating and deleting scheme profile definitions
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PubMLST Database home Curator home Contents

i
Logged in: Keith Jolley (keith). ®Log out| Change password

Delete profile

datestamp:

scheme id:
ST:

abcZ :

adk :

aroE :

fumC :

gdh :

pdhC :

pgm :
clonal_complex :
sender:
curator:

date entered:

1) MLST
4563

ST-167 complex
Ana-Belen Ibarz-Pavon
Keith Jolley
2005-03-03

2009-11-1

You have chosen to delete the following record. Select ‘Delete and Retire’ to prevent the identifier being reused. x

—— Action

I Delete I Delete and Retire ‘

p. <

To modify the profile, click the ‘Update’ link next to the profile following the query. A form will be displayed - make
any changes and then click ‘Update’.

PubMLST Database home Curator home Contents

(" Logged in: Kaith Jolley (keith). BLog out| Change password Togge: @ =
Update profile
——Record ——Action ‘
Update your record as required - required fields are marked with an exclamation mark (1): Reset Submit ?
ST: 1 4563
abcZ: 1 2 B
adk: | 7 &)
aroE: ! 6 B
fumC:1 13 [
gdh: ! g B
pdhC: ! 18 al
pgm: ! § af
clonal_complex: ST-167 complex
sender | Ibarz-Pavon, Ana-Belen (aibarz) -
curator: | Keith Jolley (keith)
date_entered: | 2005-03-03
datestamp: ! 2018-06-07
PubMed ids:

6.8 Retiring scheme profile definitions

Sometimes there is a requirement to prevent the automated assignment of a particular profile identifier (e.g. ST) - a
profile with that identifier may have been commonly used and has since been removed. Reassignment of the identifier
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to a new profile may lead to confusion, so in this instance, it would be better to prevent this.

You can retire a profile identifier by clicking the ‘Add’ link in the ‘Retired profiles’ box on the sequence database
curators’ page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

ey ey day  Fear

beta lactamase plasmid profiles Profile publications Retired profiles

F3

0 =0
B W9 gk

Select the scheme from the dropdown list box and enter the profile id. Click ‘Submit’.

PubMLST Database home Curator home Contents

" Logged in Keith Joliey (keith). BLog out| Change password Togge: @ =
Add new retired profile
Please fill in the fields below - required fields are marked with an exclamation mark (!). |
~——Record —— Action

scheme id:! | MLST (id 1) v Reset

profile id:1§57232
curator:! Keith Jolley (keith)
datestamp:! 2018-06-07

ps
You cannot retire a profile identifier that already exists, so you must delete it before retiring it. Once an identifier is
retired, you will not be able to create a new profile with that name.

You can also retire a profile definition when you delete a profile.

6.9 Adding isolate records

To add a single record, click the add (+) isolates link on the curator’s index page.
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PubMLST Database home Curator home Contents
(" Logged in: Keith Joley (keith). ®Log out| Change password Toggle: @ =)
Database curator's interface - Neisseria PubMLST

& Curator functions @ Show all

Users

Isolates Sequence bin Sequence m

2 ®

+#e

e

The next available id will be filled in automatically but you are free to change this.

Required fields are listed first and are marked with an exclamation

Fill in the individual fields.
mark (!). Some fields may have drop-down list

boxes of allowed values. You can also enter allele designations for any loci that have been defined.

PubMLST Database home

Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log cut| Change password

Toggle: o E\

Add new isolate

Please fill in the fields below - required fields are marked with an exclamation mark (!).

—— lIsolate fields

id:! 60465
isolate:! 1323 2

He

country:! UK LN : ]

species:! Neisseria meningitidis
sender! Jolley, Keith (keith)
curator! Keith Jolley (keith) @
date entered:! 2018-06-07 @
datestamp:! 2018-06-07 ©
region:
year:
epidemiological year:
ageyr
age mth:

Sex

2014 )

penicillin range:

disease:

source:
epidemiology:
serogroup:
genogroup:

MLEE designation:
serotype:

sero subtype:
ET no:

penicillin:

meningitis
CSF -

-

B -0
[: ]

——Allele designations

MLST
{abeZ | adk | arE | fumC

——Action

Reset Submit

Press submit when finished.

More usually, isolate records are added in batch mode, even when only a single record is added, since the submission
can be prepared in a spreadsheet and copied and pasted.

Select batch add (++) isolates link on the curator’s index page.
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PubMLST Database home Curator home Contents

P
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: o

Database curator's interface - Neisseria PubMLST

& Curator functions @ Show all

Users Isolates Sequence bin Sequence ta

LR ®

Download a submission template in Excel format from the link.

PubMLST Database home Curator home Contents

e —
Logged in: Keith Jolley (keith). ®Log cut| Change password Toggle: o —

Batch insert isolates

This page allows you to upload isolate data as tab-delimited text or copied from a spreadsheet. |

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Enter aliases (alternative names) for your isolates as a semi-colon (;) separated list.

» Enter references for your isolates as a semi-colon (;) separated list of PubMed ids (non-integer ids will be ignored).

« You can also upload allele fields along with the other isolate data - simply create a new column with the locus name (see the "allowed_loci' tab in the Excel
template for locus names). These will be added with a confirmed status and method set as ‘manual’.

« You can choose whether or not to include an id number field - if it is omitted, the next available id will be used automatically.

» Download tab-delimited header for vour spreadsheet - use ‘Paste Special @ Text' to paste the data.
{ Download submission template (xlsx format) I

Please select the sender from the list below:

Select sender ... * Value will be overridden if you include a sender field in your pasted data.

—— Paste in tab-delimited text (include a field header line). ——Action

Reset Submit

Prepare your data in the spreadsheet - the column headings must match the database fields. In databases with large
numbers of loci, there won’t be columns for each of these. You can, however, manually add locus columns.

Pick a sender from the drop-down list box and paste the data from your spreadsheet in to the web form. The next
available isolate id number will be used automatically (this can be overridden if you manually add an id column).
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PubM Database home Curator home Contents

| Logged in: Keith Jolley (keith). MLog out| Change password Toggle: 0 E |

Batch insert isolates

This page allows you to upload isolate data as tab-delimited text or copied from a spreadshest. I

» Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

= Enter aliases (alternative names) for your isolates as a semi-colon (;) separated list.

» Enter references for your isolates as a semi-colon (;) separated list of PubMed ids (non-integer ids will be ignored).

» You can also upload allele fields along with the other isolate data - simply create a new column with the locus name (see the “allowed_loci’ tab in the Excel template
for locus names). These will be added with a confirmed status and method set as ‘manual’.

« You can choose whether or not to include an id number field - if it is omitted, the next available id will be used automatically.

+ Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
» Download submission template (xIsx format)

Please select the sender from the list below:

Jolley, Keith (keith) ~ Value will be overridden if you include a senderfield in your pasted data.
——Paste in tab-delimited text (include a field header line). —— Action

isolate aliases references country region year epidemiclogical_vyear Reset Submit

age_yr age mth sex disease source epidemiology species serogroup

genogroup MLEE designation serotype sero_subtype ET_no

penicillin penicillin range amoxicillin sulphonamide

ceftriaxone ceftriaxone_range chloramphenicol chloramphenicol range

cefotaxime cefotaxime range rifampicin rifampicin range

ciprofloxacin ciprofloxacin_range pending_assembly assembly status

ENL accession private project comments abcZ adk aroE FfumC

gdh pdhc pom PorA VR1 Porh VRZ Feth VR gyrk penk

rpoB

J323 2 UK 2014

meni;gitis CSF HNeisseria meningitidis

B

Press submit. Data are checked for consistency and if there are no problems you can then confirm the submission.

PubM

Database home Curator home Contents

( Logged in: Keith Jolley (keith). ™Log out| Change password Toggle: 0 E

Batch insert isolates

Import status
Sender: Keith Jolley

Mo obvious problems identified so far.

— Action

Import data

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked.

IEIEEEMEMM@EE

60465 J323_2 2014 meningitis CSF Neisseria
meningitidis
< | m ] 3

Any problems with the data will be listed and highlighted within the table. Fix the data and resubmit if this happens.
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PubMLST Database home Curator home Contents

P
Logged in: Keith Jolley (keith). BLog out | Change password Toggle: o

Batch insert isolates

Import status

Primary key Problem(s)

id: 60465  species "Neisseria mengitidis” is not on the list of allowed values for this field.

Data to be imported
The following table shows your data. Any field with red text has a problem and needs to be checked.

oot aliase reterences countyegionyoarcpidemioogical yearlage ylage mit sox diease soucelepidemioogyl spcies eerogroup g
60465 J323 2 meningitis CSF Meisseria
mengitidis

< | m ]

6.10 Updating and deleting single isolate records

First you need to locate the isolate record. You can either browse or use a search or list query.

PubMLST Database home Curator home Contents
( Logged in: Keith Joley (keith). BLog out| Change password Toggle: 0 E\
Database curator's interface - Neisseria PubMLST
& Curator functions @ Show all
Users Isolates Sequence bin Sequence m

2BZX®

The query interface is the same as the public query interface. Following a query, a results table of isolates will be
displayed. There will be delete and update links for each record.
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PubMLST Database home Curator home Contents

[ Logged in: Keith Jolley (keith). ®Log out| Change password Help &' Toggle: E

Isolate query/update

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

~— |solate provenance/phenotype fields form
Combine with: AND -
country v = ~ USA (+] @
year v = ~ 2000

—— Display/sort options ——Action
Order by: id - ascending  ~ Reset Submit
Display- 25 + records per page @

30 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

—— Delete ——Tag scanning— —— Projects
Delete ALL Scan Select project... v Link
Page:

Sequence| New Isolate fields @
Delete| Update q : N
bin version . -
e o= bl o= o [maw
x| # + USA

rod
2 12674 M18700 2009 Neisseria B
meningitidis
x ra X 12675 M18701 uUsA 2009 Neisseria B B 0 0
meningitidis
x rd k3 + 12676 M18725 UsSA 2009 Neisseria B B 0 0
meningitidis
x ra 2 + 13090 M19024 PADI015 uUsA 2009 meningitis Neisseria B B 0 0
meningitidis
Fs + 14627 M20918 USA 2009 Neisseria A A 1717803 204
meningitidis
x ra X + 14998 M21319 usA 2009 invasive Neisseria B B 0 0
(unspecified/other) meningitidis
x & k3 + 18000 M21323 LISA 2009 invasive Meisseria R R f 0

Clicking the ‘Delete’ link takes you to a page displaying the full isolate record.
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Pub!

Database home Curator home

Contents

e
Logged in: Keith Jolley (keith). ®Log out| Change password

Delete isolate

$ Provenance/meta data

id: 14627
isolate: M20918

strain designation: A: P1.20,9: F3-1:
ST-4789,7980 (cc5)

country: USA
continent: Morth America

@ Publication (1)

x Sequence bin

contigs: 2,046
total length: 1,717,803 bp
max length: 5436 bp
mean length: 840 bp

—— Action

I Delete I Delete and Retire

region: 1A
year: 2009
source: CSF

species: MNeisseria meningitidis

serogroup: A
capsule group: A

N50 contig number: 510
N50 length (L50): 1,155

N90 contig number: 1,414
N90 length (L90): 456

You have chosen to delete the following record. Select ‘Delete and Retire’ to prevent the isolate id being reused.

sender:

curator:
update history:
date entered:
datestamp:

N95 contig number:
N95 length (L95):

loci tagged:
detailed breakdown:

Xin Zhao, Novartis (formerly
at US CDC)

Auto Tagger

62 updates| show details
2010-01-26

2018-01-31

= Kislyuk AD, Katz LS, Agrawal S, Hagen MS, Conley AB, Jayaraman P, Nelakuditi V, Humphrey JC, Sammons SA, Govil D, Mair RD, Tatti KM, Tondella ML, Harcourt
BH. Mayer LW, Jordan IK (2010). A computational genomics pipeline for prokaryotic sequencing projects. Bicinformatics 26:1819-26

1.633
324
1.518
Display

Pressing ‘Delete’ from this record page confirms the deletion.

Clicking the ‘Update’ link for an isolate takes you to an update form. Make the required changes and click ‘Update’.
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PubMLST Database home Curator home Contents

(" Logged in: Kaith Joley (keith). BbLog out | Change password E\
Update isolate
—— Isolate fields ~Loci
id:! 14627 © i ] Al loci
isolate M20918 o - ] Capsule
coun.try:! US_A - — M L_\J Genetic Information Processing
species]  Neisseria meningitidis A : | -
sender! zhao, Xin (xinzhao) ~ @ ~ iJ Genomic islands
curator: Keith Jolley (keith) © = (L] Lineage Schemes
date entered:! 2010-01-26 © = L] Metabolism
datestamp:! 2018-06-07 © - 1] N gonorrhoeae AMR
region: I [: ] 1] Pilin
- year. 2009 T - () Typing
epidemiological year: [: ] . [[] Other schemes
agzg:‘:r: 75 e - ||| Loci not in schemes
T : Nangate.and select schemes within tree to display allele
disease: - e designations
Locus: '165_rDNA -
source: CSF ~ 0
epidemiology: -
serogroup: A v @
genogroup: - 0
MLEE designation:  +
serotype:
sero subtype:
ET nao:
penicilin:. @
penicillin range: ~ 0
amovieilin®-~—~ @

Allele designations can also be updated by clicking within the scheme tree and selecting the ‘Add’ or ‘Update’ link
next to a displayed locus.
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Pub’ Database home Curator home Contents
( Logged in: Keith Jolley (keith). ®Log out| Change password E\
Update isolate
—— |solate fields —Loci
. id! 14627 © i ] Allloci
isolate! mM20918 [: ] ] Capsule
countryl ysa - 0
X - - — L_\J Genetic Information Processing
species]  Neisseria meningitidis L : ]
Genomic islands
sender! 7hao, Xin (xinzhao) -0 &
curator! Keith Jolley (keith) @ - L] Lineage Schemes
date entered:! 2010-01-26 © = L] Metabolism
datestamp:! 2018-06-07 © - 1] M. gonarrhoeae AMR
region: IA [: ] 1] Pilin
year. 2009 EHe [] ) Typing
epidemiological year: [: ] 1] Other schemes
age yr-
age mth: ke - ||| Loci not in schemes
sex: - 0 Nangate.and select schemes within tree to display allele
. . designations
disease: - 0 =
Locus: '165_rDNA -
source:  CsF M Add/update
epidemiology: -
serogroup: A ~ 0
genogroup: - 0
MLEE designation: -
serotype:
sero subtype:
ET na:
penicillin: [: ]
penicillin range: ~ 0
amnxicillin® a
PubMLST Database home Curator home Contenis
e —
Logged in: Keith Jolley (keith). B¥Log out | Change password Help (2 =
Update isolate
——Isolate fields ~Lod
id:! 14627 © 4 1] All leci
isolate:! M20018 [}
_— uj Capsule
country! ysa - 0
L - - .| Genetic Information Processing
species:! Neisseria meningitidis A : ]
sender:! Zzhao, Xin (xinzhao) -0 L] Genomic islands
curator! Keith Jolley (keith) © 4] Lineage Schemes
date sntered:! 2010-0126 @ .| Metabolism
datestamp:! 2018-06-07 @ .| N gonorrhoeae AMR
region: 1A [:} . Pilin
year: 2009 H @ .
= T
epidemiological year: a uj
age yr: He )
age mth: 75 o || Finetyping antigens
sex: -® L_\J Antigen genes
disease: Y L1 N. gonorthoeae cgMLST w1.0
source: CSF ~-9® L_\J N. meningitidis cgMLST v1.0
epidemiology - || Ribosomal MLST
sefogroup: A -8 e ;ﬂ eMLST (20 locus partial genes)
LEELILE -8 11| eMLST (20 locus whole genes)
MLEE designation: M I L] rpIF species
SERfE .| Other schemes
sero subtype:
ET no: Lﬂ Loci not in schemes
penicillin: [: ] MLST
penicilin ange: -0 adk acE  fumC _adh  pdhC  pam_ ST clonal complex
amaxicillin: [ ] 1s 1s & 25 & 1s & 35| # 6.334s| & 195 # 4789, 7980 ST-5 complex
sulphonamide: [: ] Locus: '16S_rDNA ~ | Add/update
ceftriaxone: [: ]
ceftriaxone range: ~ @
chloramphenicol: [: ]
chloramphenicol range: -0

Schemes will only appear in the tree if data for at least one of the loci within the scheme has been added. You can
additionally add or update allelic designations for a locus by choosing a locus in the drop-down list box and clicking
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‘Add/update’.
PubMLST Database home Curator home Contents
( Logged in: Keith Jolley (keith). ®Lcg out | Change password | Help &' | E\
Update isolate
~— Isolate fields ~ Loci
id:! 14627 & e L] Al loci
isolate:! M20918 [: ] - ] Capsule
country:l ysa ~ 0
’ . R o .| Genetic Information Processing
species:! Neisseria meningitidis - 0 L
sender! Zhao, Xin (xinzhao) ~ 0 4 Genomic istands
curator! Keith Jolley (keith) @ 4 Lineage Schemes
date entered:! 2010-01-26 © ] Metabolism
datestamp:! 2018-0607 © ~ .| M. gonorthoeae AMR
region: IA <] - ] Pilin
year: 2009 = ~ I Typing
epidemiological year: [: ]
— - .| Dther schemes
age yr- H e N
age mth: 75 o -~ |, Loci not in schemes
sex: - O Havigate and select schemes within tree to display allele designations
ST 'y Locusi abc? - Add;’updatel
source: ﬁ [:]
epidemiology: 4
serogroup: A N : ]
genogroup: - 0
MLEE designation: .
serotype:
sero subtype:

The allele designation update page allows you to modify an existing designation, or alternatively add additional des-
ignations. The sender, status (confirmed/provisional) and method (manual/automatic) needs to be set for each desig-
nation (all pending designations have a provisional status). The method is used to differentiate designations that have
been determined manually from those determined by an automated algorithm.

PubMLST Database home Curator home Contents

/
Logged in: Keith Jolley (keith). ®@Lcg out | Change password

Update abcZ allele for isolate 14627

ﬁ Provenance/meta data Locus: abcZ

id: 14627
isolate: M20918
strain designation: A: P1.20,9: F3-1: 5T-4789.7980 (cc5)

Add new allele designation

Please fill in the fields below - required fields are marked with an exclamation mark {1).

Update other loci:

country: USA ~——Record
region: 1A isolate id:! 14627
year: 2009 locus:! abeZ
source: CSF allele id:1] 5
species: Neisseria meningitidis sender:!| Jolley, Keith (keith) -
serogroup: A status:! | confirmed | +
capsule group: A method:! manual
sender:  Xin Zhao curator:! Keith Jolley (keith)
curator: Auto Tagger dat“t"’mpi: 2018-06-07
update history: 62 updates| show details date entered:! 2018-06-07
comments:
date entered: 2010-01-26
datestamp: 2018-01-31 ~—— Action

Reset | Submit |

Existing designations

Locus: abcZ -
Uodato|Doloto allolo d] sonder | satus|method | commnis|
1 Xin Zhao confirmed manual
142 Chapter 6. Curator’s guide



BIGSdb Documentation, Release 1.19.0

6.11 Batch updating multiple isolate records

Select ‘batch update’ isolates link on the curator’s index page.

PubMLST Database home Curator home Contents

( Logged in: Keith JolNey (keith). ®Log cut | Change password Toggle: o E
Database curator's interface - Neisseria PubMLST
& Curator functions @ Show all
Users Isolates Sequence bin Sequeni
++¥d¢ zc(; ictam

Prepare your update data in 3 columns in a spreadsheet:

1. Unique identifier field

2. Field to be updated

3. New value for field
You should also include a header line at the top - this isn’t used so can contain anything but it should be present.
Columns must be tab-delimited which they will be if you copy and paste directly from the spreadsheet.

So, to update isolate id-100 and id-101 to serogroup B you would prepare the following:

id field value
100 serogroup B
101 serogroup B

Select the field you are using as a unique identifier, in this case id, from the drop-down list box, and paste in the data.
If the fields already have values set, you should also check the ‘Update existing values’ checkbox. Press ‘submit’.
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PubMLST Database home Curator home Contents

I
Logged in: Keith Jolley (keith). ®Log out | Change password

Batch isolate update

This page allows you to batch update provenance fields or allele designations for multiple isolates.

* The first line, containing column headings, will be ignored.

« The first column should be the isolate id (or unique field that you are selecting isolates on). If a secondary selection field is used (so that together the
combination of primary and secondary fields are unique), this should be entered in the second column.
* The next column should contain the field/locus name and then the final column should contain the value to be entered, e.g.

id field walue
2 country USSR
2 abcZ 5

¢ The columns should be separated by tabs. Any other columns will be ignored.
« If you wish to blank a field, enter <blank:" as the value.

Please enter the field(s) that you are selecting isolates on. Values used must be unigue within this field or combination of fields, i.e. only one isolate has the
value(s) used. Usually the database id will be used.

——Please paste in your data below:—————————————— —— Options —— Allele designations———————
id field wvalue Primary selection field: id - ) Add additional new designation
100 serogroup B Optional selection field: <none> - 'Replace existing designations
101 serogroup B o .

Update existing values —Action———

Reset Submit

A confirmation page will be displayed if there are no problems. If there are problems, these will be listed. Press
‘Upload’ to upload the changes.

PubMLST Database home Curator home Contents

Fs
Logged in: Keith Jolley (keith). @Log out | Change password

Batch isolate update

The following changes will be made to the database. Please check that this is what you intend and then press ‘Upload”. If you do not wish to make these
changes, press your browser's back button.

[Transaction| id | Field _[New value Value(s) curenty indatabase
100 serogroup B update field with new value

2 101 serogroup B C update field with new value
—— Action——

You can also use a secondary selection field such that a combination of two fields uniquely defines the isolate, for
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example using country and isolate name.

So, for example, to update the serogroups of isolates CN100 and CN103, both from the UK, select the appropriate
primary and secondary fields and prepare the data as follows:

isolate country field value
CN100 UK serogroup B
CN103 UK serogroup B

6.12 Deleting multiple isolate records

Note: Please note that standard curator accounts may not have permission to delete multiple isolates. Administrator
accounts are always able to do this.

Before you can delete multiple records, you need to search for them. From the curator’s main page, click the up-
date/delete isolates link:

PubMLST Database home Curator home Contents

(" z = 5 —
Logged in: Keith Jolley {(keith). ®Log cut | Change password Toggle: o —

Database curator's interface - Neisseria PubMLST

& Curator functions @ Show all

Users Isolates Sequence bin Sequence ta

2B XW®

Enter search criteria that specifically return the isolates you wish to delete. Click ‘Delete ALL’.

PubMLST Database home Curator home Contents

-
Logged in: Keith Joley (keith). B*Log out | Change password Help @ Toggle: o E

Isolate query/update

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

Modi
— Isolate provenance/phenatype fields — Display/sort options form
Combine with: AND ~ Order by: id ~ ascending v S
date entered - = - 2014-03-18 [:] Display: 25 ~ records per page @
t - = = Joll
curator (surname) olley  Action

Reset ‘ Submit |

3 records returned. Click the hyperlinks for detailed information.

-~ Delete ~ Tag scanning  — Projects

I Delete ALL I Scan ‘ Select project... * Link |

Delete Sequence bin |New version =izt fEIdso Finetyping ﬂ""ﬂ““s
4 mmmm p|PorA VR1/PorA VR2

28787 M22296 Neisseria meningitidis 514 2-81 4
'l- 28788 M22553 Neisseria meningitidis 524 1096 & +
N I 3 + 28789 M22568 USA Neisseria meningitidis 724 4-39 & +
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You will have a final chance to change your mind:

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password

Delete multiple isolate records

——Warning —— Action

If you proceed, you will delete 3 isolate records. Please confirm that this
is your intention.

Confirm deletion!

%

Click ‘Confirm deletion!’.

6.13 Retiring isolate identifiers

Sometimes there is a requirement to prevent the automated assignment of a particular isolate identifier number - an
isolate with that identifier may have been commonly referred to and has since been removed. Reassignment of the
identifier to a new isolate record may lead to confusion, so in this instance, it would be better to prevent this.

You can retire an isolate identifier by clicking the ‘Add’ retired isolates link on the isolates database curators’ page.
This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

PubMLST Database home Curator home Contents

e Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: o E
Database curator's interface - Neisseria PubMLST
& Curator functions OShaw all

Users User groups User group members Isolates Isolate allases Publications

® 082 0¢ -
o as BN

Retired isolates Extended attributes Projects Project members Allele designations Sequence bin

m s R B X
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Enter the isolate id to retire and click ‘Submit’.

PubMLST Database home Curator home Contents

-

Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: @ =

Add new retired isolate id

Please fill in the fields below - required fields are marked with an exclamation mark (1). +

——Record —— Action
isolate id:! -
curator:! Keith Jolley (keith)
datestamp:! 2016-12-21

You cannot retire an isolate identifier that already exists, so you must delete it before retiring it. Once an identifier is
retired, you will not be able to create a new isolate record using that identifier.

You can also retire an isolate identifier when you delete an isolate record.

6.14 Setting alternative names for isolates (aliases)

Isolates can have any number of alternative names that they are known by. These isolate aliases can be set when
isolates are first added to the database or batch uploaded later. When querying by isolate names, the aliases are also
searched automatically.

If adding isolates singly, add the aliases in to the aliases box (one alias per line):
If batch adding isolates, they can be entered as a semi-colon (;) separated list in the aliases column.

As stated above, aliases can also be batch added. To do this, click the batch add (++) isolate aliases link on the curator’s
index page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.

PubMLST Database home Curator home Contents

(" Logged in: Keith Jolley (keith). ®Log out| Change password Toggle: € E\
Database curator’s interface - Neisseria PubMLST
& Curator functions o Show all
Users User groups User group members Isolates Isolate aliases Publications

® 02 o¢ oumb
£ T G sedy wEg 4]

Prepare a list in a spreadsheet using the provided template. This consists of two columns: isolate_id and alias. For
example, to add the aliases ‘JHS212’ and ‘NM11’ to isolate id 5473, the values to paste in look like:
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PubMLST Database home Curator home Contents

~

-
Logged in: Keith Jolley (keith). BLog cut | Change password Toggle: @ =

Batch insert isolate aliases

This page allows you to upload isolate alias data as tab-delimited text or copied from a spreadsheet. +
» Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish

= Download tab-delimited header for your spreadshest - use 'Paste Special @ Text to paste the data
« Download submission template (xlsx format)

—— Paste in tab-delimited text (include a field header line), —— Action

isolate id alias Reset Submit
5473 JHS5212
5473 MN11

Back

A confirmation page will be displayed.

PubMLST Database home Curator home Contents

I
Logged in: Keith Jolley (keith). BLog out | Change password Toggle: @ =

Batch insert isolate aliases

Import status
Mo obvious problems identified so far.

——Action

Import data

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked.

alias | datestamp curator|

5473 UHS212 2016-12-16 2
5473 MM11 20161216 2

Click ‘import data’.

6.15 Linking isolate records to publications

Isolates can be associated with publications by adding PubMed id(s) to the record. This can be done when adding the
isolate, where lists of PubMed ids can be entered in to the web form.

They can also be associated in batch after the upload of isolate records. Click the PubMed batch add (++) link on the
curator’s main page. This function is normally hidden, so you may need to click the ‘Show all’ toggle to display it.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolfey (keith). @Log out| Change password Toggle: @ E

Database curator's interface - Neisseria PubMLST

& Curator functions 0 Show all

Users User groups User group members Isolates Isolate aliases Publications

® 02 o¢ A —
£ "B e p PP

Open the Excel template by clicking the link.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley {keith). B+Log out | Change password Togale: @ E

Batch insert refs

This page allows you to upload PubMed link data as tab-delimited text or copied from a spreadsheet.

¢ Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

s« Download tab-delimited header for your spreadshest - use ‘Paste Special @ Text' to paste the data.
F Download submission template (xlsx format) I

~—— Paste in tab-delimited text (include a field header line). ——Action

Reset Submit

The Excel template has two columns, isolate_id and pubmed_id. Simply fill this in with a line for each record and
then paste the entire spreadsheet in to the web form and press submit.
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PubMLST Database home Curator home Contents

3 = = -_—
Logged in: Keith Jolley {keith). BLog out | Change password Toggle: € —

Batch insert refs

This page allows you to upload PubMed link data as tab-delimited text or copied from a spreadsheet. |
« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
¢ Download submission template (xIsx format)

——Paste in tab-delimited text (include a field header line). —— Action
isolate id  pubmed id Reset | [[Submt_]
6160 17517841 —| -

6162 17517841
18968 26515523

To ensure that publication information is stored locally and available for searching, the references database needs to
be updated regularly.

6.16 Uploading sequence contigs linked to an isolate record

6.16.1 Select isolate from drop-down list

To upload sequence data, click the sequences add (+) sequence bin link on the curator’s main page.

PubMLST Database home Curator home Contents

- =
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: @ =

Database curator's interface - Neisseria PubMLST

& Curator functions O Show all

Users Isolates Sequence bin Sequence tags

= B ZX®
e 4y & s

Select the isolate that you wish to link the sequence to from the dropdown list box (or if the database is large and
there are too many isolates to list, enter the id in the text box). You also need to enter the person who sent the data.
Optionally, you can add the sequencing method used.

Paste sequence contigs in FASTA format in to the form.
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PubMLST Database home Curator home Conients

Logged in: Keith Jolley (keith). BLog out| Change password Toggle: @ =
Upload sequences

This page allows you to upload sequence data for a specified isolate record in FASTA format. l

If an isolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniquely defines the isolate, can be named in the identifier rows of the

FASTA file. This allows data for multiple isolates to be uploaded.
Please note that you can reach this page for a specific isolate by querying isolates and then clicking ‘Upload' within the isolate table
Please fill in the following fields - required fields are marked with an exclamation mark (f).

~ Paste in sequences in FASTA format: -~ Attributes

2 3
Jolley, Keith (keith) -

2. CCGTCARRATCGTCGGCATCGATGARATCGATACCGCGCARRACARAATTTCTTGGATT - isolate id: |
TCGCCECTGGCTCGITGTCTGAT TARAGCGCGTGARGECEACCAAGTGETTTTARACACE -

CCGGAAGGECETGAGGARATTGARATCCTTTCTGTCGAATACATCARAATCGACTGATCG
GEAATECCETCTEARACEGCACAAACECECCETTTCCCARATARAGGRAATACCEARTERG
GAAAATCCGCACCARAATCTGCGGCATCACCACACCGEAAGACGCACTGTATGCCECCCA run id:
CECCGECECAGACGCATTGEGACTGETTTTTTACCCCCARRGCCCCCECECTGTCEACAT

CATTARAGCACAAARAATCACCECCGCACTGCCGCCGTTTGTCAGCETTGTCGCCCTTTT ez T
CGTCARCGRARGCECECARAACATCCGCCECATCCTTECCEAAGTACCCATACACATCAT

CCAATTCCACGGCGACGARGACGACGCATTCTGCCGCCAGTTCCACCGCCCCTATATCAR e
GGCCATTCGTGTTCAGACGGCATCAGACATCCGARACGCCECCEACCECTTCCCCGACET [ Don't insert sequences shorterthan 25 = bps.
TCAGGCACTGCTGTTCGATGCCTACCATCCT TCGGARTACGGCGECACCEEACACCECTT Link to experiment: -
CGACTGEACGCTGTTGECEEAATATTCGEECARACCGTGEETGCTTECCGECEEECTGAC g
CCCTGARARCGTCGACGARGCCATCCGCATCACCGEAGCGERAGCEETCEATGTATCCEE

CGGCETEERAGCETCTARAGGCAARRARGACCCAGCCARAGTTGCCECCTTTATCECARC ~ Altematively upload FASTA file ~or enter Genbank accession
CGCCARCCGOCTATCCCGTTARAGCAACAAARATTGCCGCCGGAATGACTTATAGTGGAT Select FASTA file:

TAACARARRCCAGTACGGCGT TGCCTCGCCT TAGCTCARAGAGAACGATTCTCTARGGTG S —
CTGAAGCACCAAGTARATCGETTCCETACTATCTIGTACTGTCTGCEECTTCETCECCTTG g —— Action
TCCTGATTTTTGTTAATCCACTATARTCTARARRATTTATGCTAT TARATCAGTARTTTC

TGATGAATTTTGAARACTTAATCCCGTCATTCCCGCTCAGECGEEAATCCGETTCATTGA

|

Reset Submit
GTTTCAGCTATTTAGAATARATTTTGARAACTCTA e

Click ‘Submit’. A summary of the number of isolates and their lengths will be displayed. To confirm upload, click
‘Upload’.

Publ Database home Curator home Contents
' Logged in: Keith Jolley (keith). BLog out| Change password Toggle: @ =
Upload sequences
~ The following sequences will be entered._ ~— Summary —— —Action
| Original designation ______[Sequence length|Comments IEITUECECCELET RS
130062|NODE_116_length 5370 _cov_18.338547 5408 Minimum length: 100
180063INODE_267_length_64_cay_54 562600 102 Maximum length: 50093
130064|NODE_1024_length_456_coy_16.434210 434 Total length: 2069108
180065NODE_367_length_3545_coy_22 858955 3583 Mean length- 5684
130066]NODE_361_length 87 cov_17.862068 125 NS0 contig number: 44
180067|NODE_1617 _length_297 cov_11.111111 335 N5 contig length (L50): 15404
180068INODE_909_length_95_cov_9.073684 133 N9O config rumber. 146
180069NODE_699_length_95_cayv_110.918365 136 e
180070[NODE_553_length_84_coy_47 964287 122 -
180071INODE_182_length_ 6772 _cov_19.882162 6810 N Ty Tl T
1B0072INODE_928_length_347_cov_35.201729 385 N85 contig length (L50): 2305
180073INODE_19_length_12642_coy_19.269449 12580
180074|NODE_60_length 5125 cov_18 960781 5163
180075|NODE_168_length_7439_cov 17 615808 7477
180076NODE_1041_length_109_coy_27.752293 147
180077INODE_71_length_2120_cov_19.594339 2158
180078|NODE_318_length_1827_coy_15 821566 1865
180079|NODE_207 length_6398_cov 19577681 6436
180080|NODE_162_length_13775_cov_18 618221 13813
180081|NODE_664_length_160_cav_35.068748 198
180082INODE_56_length_9475_cav_20.244328 9513
180083INODE_356_length_297_cov_41.383839 335
180084|NODE_778 length 582 cov 42 140892 620
180085|NODE_137_length_10168_cav_16.055567 10206
180086INODE_1102_length_82_cov_43.329269 120
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6.16.2 Select from isolate query
As an alternative to selecting the isolate from a dropdown list (or entering the id on large databases), it is also possible
to upload sequence data following an isolate query.

Click the isolate update/delete link from the curator’s main page.

PubMLST Database home Curator home Contents

-
Logged in: Keith Joley (keith). ®Log out | Change password

Toge @ =
Database curator's interface - Neisseria PubMLST

& Curator functions @ Show all

Isolates Sequence bin Sequence 12

~2BXW®

Enter your search criteria. From the list of isolates displayed, click the ‘Upload’ link in the sequence bin column of
the appropriate isolate record.

PubMLST Database home Curator home Contents

.
Logged in: Keith Jolley (keith). ®Log out | Change password

Togge: @ =
Isolate query/update

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

Modi
~Isolate provenance/phenotype fields ~ Display/sort options — Action form
isolate - = ~ fam18 [: ) Order by: id e

~ ascending = Reset Submit ‘
Display: 25 + records per page @

1 record returned. Click the hyperlink for detailed information.

~ Delete

~——Tag scanning— — Projects

Delete ALL ‘ Scan | Select project... ~  Link |

Isolate fields @ MLST Finetyping antigens
Delete|Update 5‘*“;‘.‘*““ e Rl clonal | Porh | PorA | FetA
L e e e e A Rk 1
x ra E + 698 FAM18 MNIBSC_3076; UsAa 1983 invasive Neisseria B 11 ST-11 54 24 F130
24259 (unspecified/other) meningitidis complex &

The same upload form as detailed above is shown. Instead of a dropdown list for isolate selection, however, the chosen
isolate will be pre-selected.

Chapter 6. Curator’s guide



BIGSdb Documentation, Release 1.19.0

PubMLST Database home Curator home Conients

(" Logged in: Keith Jolley (keith). EBbLog out] Change password Toggle: @ =
Upload sequences
This page allows you to upload sequence data for a specified isolate record in FASTA format. |
If an isolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniquely defines the isolate, can be named in the identifier rows of the

FASTA file. This allows data for multiple isolates to be uploaded.
Please note that you can reach this page for a specific isolate by querying isolates and then clicking ‘Upload' within the isolate table.
Please fill in the following fields - required fields are marked with an exclamation mark (f).

~ Paste in sequences in FASTA format: -~ Attributes

isolate id: 169!3] FAM18 I

sender: | Select sender ... h
method: -

un id-

assembly id:

—— QOptions

"I Don't insert sequences shorter than 25  ~ bps.

Link to experiment: -

—— Alternatively upload FASTA file
Select FASTA file:

No file selected. ~ Acion

Reset Submit

~—or enter Genbank accession—

6.16.3 Upload options

On the upload form, you can select to filter out short sequences from your contig list.

If your database has experiments defined (experiments are used for grouping sequences and can be used to filter the
sequences used in fag scanning), you can also choose to upload your contigs as part of an experiment. To do this,
select the experiment from the dropdown list box.

PubMLST Database home Curator home Contents

(" Logged in: Keith Jolley (keith). 8Log out| Change password Toogle: @ =
Upload sequences
This page allows you to upload sequence data for a specified isolate record in FASTA format. |
If an isolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniquely defines the isolate, can be named in the identifier rows of the

FASTA file. This allows data for multiple isolates to be uploaded.
Please note that you can reach this page for a specific isolate by querying isolates and then clicking 'Upload' within the isolate table.
Please fill in the following fields - required fields are marked with an exclamation mark (1)

~ Paste in sequences in FASTA format: -~ Attributes

isolate id: | 698) FAM18
sender: | Select sender ... M
method: -
run id-

assembly id:

[“IDon't insert sequances shorter than 25  ~ bps.
Link to experiment: -

—— Alternatively upload FASTA file
Select FASTA file:

No file selected. — e

Reset Submit

——or enter Genbank accession—

6.16. Uploading sequence contigs linked to an isolate record 153



BIGSdb Documentation, Release 1.19.0

6.17 Batch uploading sequence contigs linked to multiple isolate
records

To upload contigs for multiple isolates, click the batch add (++) sequence bin link on the curator’s main page.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). BLog out | Change password Togale: € E

Database curator's interface - Neisseria PubMLST

& Curator functions Q) Show all
Users Isclates Sequence bin Sequence tags
++de FdF

The first step is to upload the name of the contig file that will be linked to each isolate record. This can be done
by pasting two columns in tab-delimited text format (e.g. from a spreadsheet) - the first column contains the isolate
identifier, the second contains the filename of the contigs file, which should be in FASTA format.

You can choose which field to use for identifying the isolates, e.g. id (database id) or isolate (name of isolate). The
value provided for this field needs to uniquely identify the isolate in the database - please note that only id is guaranteed
to be unique.

PubMLST Database home Curator home Contents

f Logged in: Keith Jolley (keith). BLog out | Change password Toggle: € E

Baich upload sequence assemblies to multiple isolate records

This function allows you to upload assembly contig files for multiple records together.

The first step in the upload process is to state which assembly contig FASTA file should be linked to each isolate record. You can use any provenance metadata field th
uniguely identifies an isolate.

You can upload up to 100 genomes at a time.

~— |dentifying field name
Field:l isolate vI

~ Filenames

Paste in tab-delimited text, e.g. copied from a spreadsheet. consisting of two columns. The first column should be the value for the isolate identifier field (specified above),
and the second should be the filename that you are going to upload. You need to ensure that you use the full filename. including any suffix such as fas or fasta, which
may be hidden by your operating system.

JB_21292 JB_21292.fasta

JB 21293 JB_21293.fasta

JB_21294 JB_21294.fasta
——Action

Reset Submit

Click Submit. The system will check to make sure that the isolate records are uniquely identified (if not, you will see
an error message informing you of this and you will need to use the database id as the identifier). You will then see a
file upload form.
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PubMLST Database home Curator home Contents

| Logged in: Keith Jolley (keith). BLog out| Change password Toggle: o

Batch upload sequence assemblies to multiple isolate records

Please upload the assembly contig files for each isolate record. |

remove current sequence bin state filename | unload status
row total size (bp) P
=] - - x

61222 JB_21292 JB_21292 fasta

[ 61223 0B 21203 - - JB_21293 fasta x
[ 61224 JB 21294 - . JB_21294 fasta x

3 FASTA files left to upload.

—— Contig bly files
Please upload contig assemblies with the filenames as you specified (indicated in the table). Individual filesize is limited to 64 MB. You can upload up to 64 MB in one go,
although you can upload multiple times so that the total size of the upload can be larger.

Drag and drop your FASTA format contig files in to the dotted drop area. Provided the filenames exactly match the
filename you stated, these will be uploaded to a staging area.

Click “Validate’ to check that these files are valid FASTA format.

PubMLST Database home Curator home Contents

f Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o

Batch upload sequence assemblies to multiple isolate records

Please upload the assembly contig files for each isolate record. |
| 0| e F S ) tetone upondsane

row

El 61222 JB_21292 - - JB_21292 fasta v

B 61223 JB_21293 - - JB_21293 fasta v

B 61224 JB_21294 - - JB_21294 fasta v

All files uploaded. The sequences have not yet been validated. This needs to be done before they can be added to the database.

——Action——

o]
»

The files will be checked and a table will be displayed showing the total sequence size and number of contigs found.
Select the data sender and, optionally the sequencing method from the dropdown lists. Then click ‘Upload validated

contigs’.
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PubMLST Database home Curator home Contents
Tnggle:o E

P
Logged in: Keith Jolley (keith). ®Log out | Change password

Batch upload sequence assemblies to multiple isolate records

Validation

| id_| isolate | _filename _lvalid FASTA|contigs| total size|
61222 JB_21292 JB_21292 fasta v 364 2,069,108
61223 JB_21293 JB_21293 fasta v 1 2,194,961
61224 JB_21294 JB_21294 fasta v 1 2,272,360
You can upload 3 records.

—— Dptions
{iDontt insert sequences shorter than 25 = bps.

—— Attributes
sender: ! [1olley, Keith (keith) e

method: Tllumina

——Action
Upload validated contigs

-

You can also choose to filter out short contigs from the upload by selecting the checkbox and choosing the minimum

length from the dropdown box in the options settings.

PubMLST Database home Curator home Contents
Tnggle:o E

P
Logged in: Keith Jolley (keith). ®Log out | Change password

Batch upload sequence assemblies to multiple isolate records

Validation

|isolate | filename _lvalid FASTA Jcontigs| total size|
364 2,069,108

v

61222 JB_21292 JB_21292 fasta

61223 JB_21293 JB_21293 fasta v 1 2,194,961

61224 JB_21294 JB_21294 fasta v 1 2,272,360

You can upload 3 records.

— Attributes —— Dptions
sender: | Jolley, Keith (keith) - Don"t insert sequences shorter than 100 = hps.l
——Action

method:  Tllumina -
Upload validated contigs

A confirmation message will be displayed after clicking the Upload button.
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PubMLST Database home Curator home Contents

P
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: o

Batch upload sequence assemblies to multiple isolate records

v 3 sequence assemblies uploaded.

6.18 Linking remote contigs to isolate records

If remote contigs have been enabled, isolates can be linked to contigs stored in an external BIGSdb database, rather
than directly uploaded. These well then be loaded when needed, for example during scanning or data export. This will
be marginally slower than hosting contigs within the same database, but minimises duplication of sequence data and
associated storage. Contigs need to be accessible via the BIGSdb RESTful API.

Click the sequences link icon on the curator’s main page.

PubMLST Database home Curator home Conients

(" Logged in: Keith Jolley (keith). BbLog out| Change password Toggle: @ =)

Database curator's interface - Bacteriocin isolates

& Curator functions G) Show all

Users Isclates Sequence bin Sequence Iza

. %
e +2dy

Either select the isolate id from the dropdown list, or enter it manually (list is disabled if there are >1000 records in the
database). Enter the URI for the RESTful API of the parent isolate record, e.g. http://rest.pubmlst.org/db/pubmlst_
rmlst_isolates/isolates/933. This URI can require authentication if credentials have been set up.

Press submit.
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PubMLST Database home Curator home Contents

I
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: @ =

Add remote contigs

This page allows you ta link contigs stored in a remote BIGSdb database to an isolate record. Access to these contigs is via the BIGSdb RESTful APl which must be running on the remote database.

Walid URIs are in the form "hitp:drest pubmist.or - configifisolatesKisolate_idy.

~ Enter details —— Action

isolateid: 1 1 Reset
isolate record URI: ! http://rest.pubmist.org/db/pubmist_rmist_isolates/isolates/933

Summary information about the number of contigs and their total length will be downloaded from the remote isolate
record. You will then be prompted to upload this information to the database, by clicking the ‘Upload’ button.

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle @ =

Add remote contigs

Checking contigs
Downloading isolate record ... done
Contigs: 25
Total length: 2,697,907 bp

— Action——

The contigs will be downloaded in bulk in order to determine their lengths. This information is stored within the local
database as it is required for various outputs. Full metadata is not stored at this stage.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). BLog out | Change password Toggle: €&

Add remote contigs

25 remote contigs added.

Please note that so far only links to the contig records have been added to the database. The contigs themselves have not been downloaded and checked. Processing records the length of each contig
and stores a checksum within the database so thatitis possible to tell ifthe sequence ever changes. You can either do this now or it can be performed offline by a scheduled task.

Total contigs: 25
Remote contigs: 25 (25 unprocessed)
Total length: 2,697,907

~ Acton——

Process contigs now

©#

This is all that is required for the contigs to be used as normal. In order to get the full metadata about the contigs
(sequencing platform used, sender and datestamp information), you can choose to process the contigs by clicking the
‘Process contigs now’ button. This will download each contig in turn, and store its provenance metadata locally.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). Log cut | Changs passward Toggle: @

Add remote contigs

Processed contigs

Contigs processed: 25
Total length: 2,697,907 bp

® #

Alternatively, this step can be performed offline automatically.

6.19 Automated web-based sequence tagging

Sequence tagging, or tag-scanning, is the process of identifying alleles by scanning the sequence bin linked to an
isolate record. Defined loci can either have a single reference sequence, that is defined in the locus table, or they can
be linked to an external database that contains the sequences for known alleles. The tagging function uses BLAST
to identify sequences and will tag the specific sequence region with locus information and an allele designation if a
matching allele is identified by reference to an external database.

Select ‘scan’ sequence tags on the curator’s index page.
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PubMLST Database home Curator home Contents

{ Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: o E
Database curator's interface - Neisseria PubMLST
& Curator functions @ show
Users Isolates Sequence bin Sequence tags
D B P9
++de +#dP (#d i

Next, select the isolates whose sequences you wish to scan against. Multiple isolates can be selected by holding down
the Ctrl key. All isolates can be selected by clicking the ‘All’ button under the isolate selection list.

Select either individual loci or schemes (collections of loci) to scan against. Again, multiple selections can be made.

PubMLST Database home Curator home Contents

Logged in: Keith Jolley (keith). #Log cut | Change password Help Togole: & =

Sequence tag scan

Please selectthe required isolate ids and loci for sequence scanning - use Cirl or Shift to make multiple selections. In addition to selecting individual loci, you can choose to include all loci defined in schemes by selecting
the appropriate scheme description. By default, loci are only scanned for an isolate when no allele designation has been made or sequence tagged. You can choose to rescan loci with existing designations ortags by
selecting the appropriate options

Isolates Loci Schemes Parameters { Defauts |
19) 53131 -] [res_ona = | 1.1 Genomic islands 2 Min % identity: 70 - @
24) 54355 [ |L65_rRNA (SSU_TRNA) [ [7]..] Lineage Schemes Min % alignment 50 « @
gg%ig gbzgzs—’RNA [7].] Metabolism 1 BLASTN ward size: 20 + @
ace u

45 255 [ald version] ackA2 (NEIS1727) [].1] Plasmids Stopafler: 200~ new matches @
52) 243 2cnA (NEIS1729) &].] Typing Stopafter 5 - minute(s) @
E’j% 359_3 :;:i ((TJEEIISSID:%ZS)) L[] MLST "] Scan selected loci together &
67) 59611 ~| [adhc (nES1241) - - [ Ji]Fineyping antigens  ~§  [Tuse TRLASTX &

R S <[ L k ["] Hunt for nearby start and stop codons ©

[Can [ None | Paste it | [Can | None | paste st |

[ Return partial matches even when exact matches are found
["1Rescan even if allele designations are already set
"] Rescan even it allele sequences are tagged
[Cuse only type alleles to identify locus €@
[Tl mark missing sequences as provisional allele ‘0
Restrictincluded sequences by
Sequence method: i ]
Project: -8
Experiment: Y: 1

Action

Reset Scan

Choose your scan parameters. Lowering the value for BLASTN word size will increase the sensitivity of the search at
the expense of time. Using TBLASTX is more sensitive but also much slower. TBLASTX can only be used to identify
the sequence region rather than a specific allele (since it will only match the translated sequence and there may be
multiple alleles that encode a particular peptide sequence).

By default, for each isolate only loci that have not had either an allele designation made or a sequence region scanned
will be scanned again. To rescan in these cases, select either or both the following:

* Rescan even if allele designations are already set
* Rescan even if allele sequences are tagged

You can select to only use type alleles to identify the locus. This will constrain the search space so that allele definitions
don’t become more variable over time. If a partial match is found to a type allele then a full database lookup will be
performed to identify any known alleles. An allele can be given a status of type allele when defining.

If fast scanning is enabled, there will also be an option to ‘Scan selected loci together’. This can be significantly
quicker than a locus-by-locus search against all alleles but is not enabled by default as it can use more memory on the
server and requires exemplar alleles to be defined.

Options can be returned to their default setting by clicking the ‘Defaults’ button.
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Sequence tag scan

Logged in: Keith Jolley (keith). ®Log cut | Chenge password

Toggle: &

selecting the appropriate options

Please selectthe required isolate ids and loci for sequence scanning - use Cirl or Shiftto make multiple selections. In addition to selecting individual loci, you can choose to include all loci defined in schemes by selecting
the appropriate scheme description. By default, loci are only scanned for an isolate when no allele designation has been made or sequence tagged. You can choose to rescan loci with existing designations or tags by

LAl | none | Pastelist |

[ Al | nNone | Pastelist |

Isolates Loci Schemes
19) 53131 ~| |'16S_DNA i~ [[]..] Genomicislands e
24) 54355 1| |165_RNA (SSU_IRNA) |, Lineage Schemes
;?% }3 EESZSJRNA .| Metabolism
abcZ (NEIS1015) dJ M. gonorrhioeae AMR -in (3
35) 26 aceF (NEIS1279) .| Pilin E
46} 255 [old version] ackA2 (NEIS1727) 'J Plasmids
52) 243 acnA (NEIS1729) 1
il Typing
61) 393 3cnB (NEIS1492) _J MLST
64) 254 adhA (NEIS0486) - . "
67) 55611 ~| |adhc (NEIS1241) 4] Finetyping antigens |~
« i ] r

Parameters
Min % identity
Min % alignment
BLASTN word size
Return up fo:
Stop after:
Stop after:

{Defeuts |
70 -8
50 - @
20 ~ @
1 = partial maich(es)
200  + new matches @
5 = minute(s) @

["]5can selected loci together &

[Cluse TBLASTX @

"1 Hunt for nearby start and stop codons @

[ Return partial matches even when exact matches are found
Rescan even if allele designations are already set

Rescan even if allele sequences are tagged

[Cuse only type alleles to identify locus @

[ Mark missing sequences as provisional allele ‘0

Restrictincluded sequences by
Sequence method: B: 3
Project: - @
Experiment: ]

Action

Reset Scan

Press ‘Scan’. The system takes approximately 1-2 seconds to identify each sequence (depending on machine speed
and size of definitions databases). Alternatively, if ‘Scan selected loci together’ is available and selected, it may take
longer to return initial results but total time should be less (e.g. a 2000 loci cgMLST scheme may be returned in 1-2
minutes). Any identified sequences will be listed in a table, with checkboxes indicating whether allele sequences or
sequence regions are to be tagged.

Database: Species home | Curator's page (species) | Curator's page (database)
Users: Add | Query/update
T Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley (keith). BLog out | Change passward

Sequence tag scan

Toggle: &

Allele % identity| Alignment length |Allele length Sequence bin id | Start | End |Predicted start| Predicted end Designate allele| Tag sequence | Flag @
abcZz 1 10000 433 433 00 182791 —

34)20 exact 7064 7496 7064 7496 extract — -
34)20 exact adk 3 100.00 485 465 oo 182750 1392 1856 1382 1856 extract — — -
34)20 exact aroE 1 100.00 430 490 0o 182731 32577 33066 32577 33066 extract — — -
34)20 exact fumC 1 100.00 485 465 oo 182815 19783 20247 19783 20247 extract — — -
34)20 exact gdh 1 100.00 501 501 0o 182852 7516 8016 7516 8016 extract — —_ -
34)20 exact pdhC 1 100.00 480 480 oo 182819 13868 14347 13868 14347 extract — —_ -
34)20 exact pgm 3 100.00 450 450 0.0 18281 24559 25008 24559 25008 extract — — -
Action

Tag allelesisequences

Started: Thu Jul 2 10:47:30 2015
Finished: Thu Jul 2 10:47:45 2015
Elapsed time: 15 seconds

Please note that scan results will remain on the server for 7 days

Individual sequences can be extracted for inspection by clicking the ‘extract —’ link. The sequence (along with
flanking regions) will be opened in another browser window or tab.

Checkboxes are enabled against any new sequence region or allele designation. You can also set a flag for a particular
sequence to mark an attribute. These will be set automatically if these have been defined within the sequence definition
database for an identified allele.

See also:
Sequence tag flags
Ensure any sequences you want to tag are selected, then press ‘Tag alleles/sequences’.

If any new alleles are found, a link at the bottom will display these in a format suitable for automatic allele assignment
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by batch uploading to sequence definition database.
See also:
Offline curation tools

Automated offline sequence tagging

6.20 Projects

6.20.1 Creating the project

The first step in grouping by project is to set up a project.

Click the add (+) project link on the curator’s main page. This function is normally hidden, so you may need to click
the ‘Show all’ toggle to display it.

PubMLST Database home Curator home Contents

N Logged in: Keith Jolley (keith). @Log out | Change password Toggle: o E\
Database curator's interface - Neisseria PubMLST
& Curator functions O Show all

Users User groups User group members Isol Isolate ali P Retired isolates

@ 02 o¢ B = hE
A% T O sxdy wed 44

Extended attributes Projects Project members Allele designations Sequence bm

X EREXZW®

Enter a short description for the project. This is used in drop-down list boxes within the query interfaces, so make sure
it is not too long.

+*-|*.d

You can also enter a full description. If this is added, the project description can displayed at the top of an isolate
information page (but see ‘isolate_display’ flag below). The full description can include HTML formatting, including
image links.

There are additionally two flags that affect how projects are listed:

* isolate_display - Setting this is required for the project and its description to be listed at the top of an isolate
record (default: false).

* list - Setting this is required for the project to be listed in a page of projects linked from the main contents page.
There are a further two option flags:

e private - Setting this makes the project a private user project. You will be set as the project owner and will be
the only user able to access it by default. You can add additional users or user groups who will be able to access
and update the project data later.

* no_quota - If set, isolates added to this project will not count against a user’s quota of private records (only
relevant to private projects).

Click ‘Submit’.
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PubMLST Database home Curator home Contents

I
Logged in: Keith Jolley (keith). (#Log out | Change password

Toggle: o

Add new project description

Please fill in the fields below - required fields are marked with an exclamation mark (1).

isolate display:! @ true ) false @
list:! @ true O false @
private:! Ctrue © false @
no quota:! @ true ) false @
curator:! Keith Jolley (keith)
datestamp:! 2018-06-08

~—— Record ~—— Action
il 3 | Reset Submit
short description:! MRF Meningococcus Genome Library e

=]

full description: <divw style="float:right; padding: 0 Zem"><img src="/images/mzf 20.gif"
alt="MRE" style="border: 1lpx solid #a0a0al; background:white" /></div>
<div><p>The <a href="http://www.meningitis.org/research/genome”>MRF
Meningococcus Genome Library</a> is a collaboration between Public Health
England, the Scottish Haemophilus, Legignella, Memingogoccus and
Fneumococcus Reference (SHLMER) Laboratory, The Wellcome Trust Sanger
Institute and the University of Oxford, funded by the Meningitis Research

<

6.20.2 Explicitly adding isolates to a project

Explicitly adding isolates to the project can be done individually or in batch mode. To add individually, click the add
(+) project member link on the curator’s main page. This function is normally hidden, so you may need to click the

‘Show all’ toggle to display it.

PubMLST Database home Curator home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password

Toggle: o E

Database curator's interface - Neisseria PubMLST

a Curator functions

Users User groups

® 08
aa =

Extended attributes

h
S

User group

. ‘ [ —
a0 qy TS
Projects Project members Allele designations

& &

Sequence na Experiments

A

Experiment contigs

lenlata 2l

Sequence bin

A [

oshow all

Publications Retired isolates

W R

Sequence accessions

Select the project from the dropdown list box and enter the id of the isolate that you wish to add to the project. Click

‘Submit’.
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PubMLST Database home Curator home Contents

Logged in: Keith Jolfey {keith). ®Log out | Change password Togge: @ =

Add new project member

Please fill in the fields below - required fields are marked with an exclamation mark (1).

——Record ——Action
project idl  3) MRF Meningococcus Genome Library = | Reset II Submit I
isolate id: 18968 &)

curator! Keith Jolley (keith)
datestamp:! 2018-06-08

To add isolates in batch mode. Click the batch add (++) project members link on the curator’s main page.

PubMLST Database home Curator home Contents

Logged in: Keith Joley (Keith). @Log out| Change password Togge: @ =
Database curator's interface - Neisseria PubMLST
& Curator functions os“‘“" all
Users User groups User group bers Isol Isol. li Publicati Retired isolates
@ 082 0 B = -
£z T e F M
Extended attributes Projects Project members Allele designations Sequence bin Sequence accessions
E /9

Download an Excel submission template:
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PubMLST Database home Curator home Contents

s —
Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o =

Batch insert project members

This page allows you to upload project member data as tab-delimited text or copied from a spreadsheet. '

o Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Download tab-delimited header for your spreadsheet - use 'Paste Special @ Text' to paste the data.
I Download submission template (xlsx farmat)l

~——Paste in tab-delimited text (include a field header line). ~—— Action

Reset Submit

You will need to know the id number of the project - this is the id that was used when you created the project. Fill in
the spreadsheet, listing the project and isolate ids. Copy and paste this to the web upload form. Press ‘Submit’.

PubMLST Database home Curator home Contents

{1 . R - —
Logged in: Keith Jolley (keith). ®Log cut | Change password Toggle: o —

Batch insert project members

This page allows you to upload project member data as tab-delimited text or copied from a spreadsheet. |
« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Download tab-delimited header for your spreadshest - use ‘Paste Special @ Text' to paste the data.
« Download submission template (xIsx format)

——Paste in tab-delimited text (include a field header line). —— Action

project_id isclace_id Reset
18968

18969
19023
19024
19025
19028
19027
19028
19029
19030
19031
19032
19033
19034

WL WL LW LW WL WL L W
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6.21 Isolate record versioning

Versioning enables multiple versions of genomes to be uploaded to the database and be analysed separately. When a
new version is created, a copy of the provenance metadata, and publication links are created in a new isolate record.
The sequence bin and allele designations are not copied.

By default, old versions of the record are not returned from queries. Most query pages have a checkbox to ‘Include
old record versions’ to override this.

Links to different versions are displayed within an isolate record:

PubMLST Database home Contents

i Logged in: Keith Jolley (keith). ®Log cut | Change password

Toggle: o E

Full information on isolate M17661 (id:19377)

strain designation:
country:
continent:

region:

year:

disease:

FH
= Provenance/meta data
id: 19377
isolate: M17661

W: P1.5-1,10-8: F-ND: ST-11 (cc11)
USA

MNorth America

M

2008

invasive (unspecified/other)

p Versions

More than one version of this isolate record exist.

Newer versions:

40500

Publication (1)

x Sequence bin

contigs:
total length:
max length:

mean length:

25M N30 contig number:
1,805,445 bp N50 length (L50):
4,833 bp N30 contig number:
720 bp N90 length (L90):

species:
serogroup:
capsule group:
sender:
curator:
update history:
date entered:
datestamp:

» Kislyuk AD, Katz LS, Agrawal S, Hagen MS, Conley AB, Jayaraman P, Nelakuditi V, Humphrey JC, Sammans SA, Govil D, Mair
RD, Tatti KM, Tondella ML, Harcourt BH, Mayer LW, Jordan IK (2010). A computational genomics pipeline for prokaryotic

sequencing projects. Bioinformatics 26:1819-26 | 18 isolates |

591
1.01
1,720
366

N95 contig number:

detailed breakdown:

MNeizseria meningitidis

w

w

Keith Jolley, University of Oxford, UK
Auto Tagger

51 updates | show details

2012-06-27

2018-01-31

2,006
267
1,305
Dizplay

N95 length (L95):
loci tagged:

The different versions will also be listed in analysis plugins, with old versions identified with an [old version] desig-

nation after their name.

To create a new version of an isolate record, query or browse for the isolate:

166

Chapter 6. Curator’s guide



BIGSdb Documentation, Release 1.19.0

PubM

Database home Curator home Contents

" Logged in- Keith Jolley (keith). ®Log out | Change password Togole: @ =
- . :
Database curator's interface - Neisseria PubMLST
Curator functions @ Show all
Users Isolates Sequence bln Sequence m
Click the ‘create’ new version link next to the isolate record:
PubML! Database home Curator home Contents
[ Logged in: Keith Jolley (keith). B¥Log out| Change password Togoe: @ =)
Isolate query/update
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values. Modify
_— - I . A form

ti
id v = - Enter value... o Order by id v ascending ~ — Submit options

Display- 25 = records per page ©

58,801 records retumed (1 - 25 displayed). Click the hyperlinks for detailed information.

~Del —Tag 9 Proj Private records —

Delete ALL Scan Select project... v Link Publish

Page {2 ) =) JsICe )7 (e o) () (est)

Delete Sequence bin [New versi Isolate fields @ MLST Finetyping antigens
i lid| isolate | aliases | _county Jyea ___disease | ___species _Jscrogroup[genogrouplcapsule group| ST [clonal complex i

+ 1 A4M1027 B1; NIBSC_2803; 1001 USA 1937 invasive (unspecified/other) Neisseria meningitidis STdcomplex 524 104
x 3. + 2 120M B35 NIBSC_2822:71035  Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A A 1 STcomplex 524 104
x l S + 3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B B 1099 19F 154
x & 2 + 4 M1027  B43; NIBSC_3076; 21043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A A 4  ST4complex  + +
x & Y + 5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B/ B 1100 ST32complex 74 164
x & Y + 6 M00282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis W w 101 ST22complex  + +
x & ES ! 7 7891  BS4:NIBSC_2760:Z1054  Finland 1975 invasive (unspecifiedother) Neisseria meningitidis A A 5 ST5compex 204 94
x & 2 8 M00242007 UK 2000 imvasive (unspecified/other) Neisseria meningitidis B B 1102 ST18complex  + s
x & FY + 9 0021/84 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis W w 114 ST22complex  + +
x & EY + 10 6748  B73NIBSC_2784:Z1073  Canada 1971 invasive (unspecified/other) Neisseria meningitidis A A 1 STicomplex 1814 34
x & F + M 129 B92NIBSC_2828;71092  Germany 1964 invasive (unspecified/other) Neisseria meningiidis A A 1 STicomplex 524 104
x & £ + 12 0090589 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B B 1015 ST32complex 74 164
x & ry + 13 133M B9, NIBSC 279571099  Philippines 1968 Neisseria meningitidis A A 1 SHcomplex 524 104
x & Y + 14 012085 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X X "7 + s
x & 2 + 15 1 Germany 1999 carrier Neisseria meningitidis ~ E E 864 + + +

The isolate record will be displayed. The suggested id number for the new record will be displayed - you can change
this. By default, the new record will also be added to any projects that the old record is a member of. Uncheck the
‘Add new version to projects’ checkbox to prevent this.

Click the ‘Create’ button.
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| Logged in: Keith Joliey (keith). BLog out | Change password =)
Create new isolate record version
This page allows you to create a new version of the isolate record shown below. Provenance and publication information will be copied to the new record but the sequence bin and allele designations will not. This facilitates storage
of different versions of genome assemblies. The old record will be hidden by default, but can still be accessed when needed. with links from the new record. The update history will be reset for the new record.
Enter new record id Options Action
id: 60465 4| [¥]Add new version to projects Create
@&
% Provenance/meta data
id: 7 serogroup: A curator:  Nina Billows, University of Cxdord (E-mail:
isolate: 7891 capsule group: A nina billows@some.ox.ac.uk)
aliases: B54: NIBSC_2760; 21054 MLEE designation: Subgroup Il update history: 102 updates show details
strain designation: A: P1.20,9: F3-1: ST-5 (cc5) serotype: 421 date entered:  2001-02-07
country: Finland sero subtype: P19 datestamp:  2018-06-04
continent: Europe ETno: 48
year: 1975 ENA accession: ERS006946 EEEmryed
disease: invasive (unspecified/other} comments: Pili |lla
source: CSF sender:  Wendell Zollinger, Dept Bacterial
epidemiology: epidemic Diseases,Walter Reed Army Institute of
species: Neisseria meningitidis Research, Washington DC, USA
Publications (8) | 4@)
z Sequence bin
contigs: 199 mean length: 10,339 bp N30 contig number: 94 N95 length (L95): 3.616
total length: 2,057,385 bp N50 contig number: 29 N90 length (L90): 6.218 loci tagged: 2,185
max length: 112,831 bp N50 length (L50): 23.361 N95 contig number: 116 detailed breakdown: Display
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Curating submitted data

Data may be submitted by users using the automated submission system if it has been enabled for a specific database.
As a curator, you will be notified of pending submissions when you log in to the curator’s interface or if you access
the ‘Manage submissions’ links from the standard contents page. Additionally, if your user account has the ‘submis-
sion_emails’ flag set in the users’ table you will also receive E-mail notification of new submissions for which you
have sufficient privileges to curate.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

T JJ—"—J.«JJ / Download: Alleles | MLST profiles
e Links: Contents | Home | PorA | Fetd | Options | Isolate Database

£

Neisseria locus/sequence definitions database

The Neisseria PubMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in this
database should have a corresponding record in the isolate database

1
Q Query database & Downleads Qn Option settings & Submissions
« Sequence guery - query an allele sequence. « Allele sequences « Setgeneral options
» Batch sequence guery - query multiple sequences in FASTA format. = MLST profiles
« Sequence attribute search - find alleles by matching attributes General information
» Browse MLST profiles
+ Search MLST profiles « Mumber of sequences: 124772
» List-find MLST profiles matched to entered list. » Number of profiles (MLST). 10026
» Search by combinations of MLST alleles - including partial matching « Last updated: 2015-06-18
« Batch profile query - lookup MLST profiles copied from a spreadsheet « Profile update history
« Extract finetype from whole genome data (experimental) HeW » About BIGSdb

Export |M Analysis

» Sequences - XMFA/ concatenated FASTA formats + Sequence similarity - find sequences most similar to selected allele.
+ Sequence comparison - display a comparison between two sequences.
+ Locus Explorer - tool for analysing allele sequences stored for particular locus.

Any submissions for which you have sufficient privileges to curate will be shown.
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uery. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

(e . Q
PVl 4551'__/ Download: Alleles | MLST profiles
5 T Links: Contents | Home | PorA | Feté | Options | Isolate Database

' Logged in- Keith Jolley (keith). BrLog out | Change password

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script You will be able to track the status of any submission
Submission type:

» alleles
» MLST profiles

New allele sequence submissions waiting for curation

Your account is authorized to handle the following submissions:

[ Submissionid | Submilted | Updated | Submitter | Locus |Sequences|

BIGSdb_20150623074942_31862_84622 2015-06-23 2015-06-23 Joe Bloggs MEIS0001 3

Return to index page

7.1 Alleles

Click the link to the appropriate submission on the ‘Manage submissions’ page.

Query: Sequences | Batch sequences | Compare alleles | ProfilefST | Batch profiles | List | Browse | Query

¥ 3 1L .zm'J_ Download: Alleles | MLST profiles
PubMLS
T Links: Contents | Home | Por& | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith). BLog cut | Changs password

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission
Submission type:

» alleles
« MLST profiles

New allele sequence submissions waiting for curation

Your account is authorized to handle the following submissions:

Updated | Submitter| Locus —|Sequences|

3

Submission id Submitted
BIGSdb_20150709132553_20864_8972902015-07-09 2015-07-09 Joe Bloggs NEIS0001 (IpxC)

Return to index page

You will see a summary section that describes details about how the sequences were obtained. There should also be
link here to download all the sequences in FASTA format.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Trrl': M1 ‘"_’/ Download: Alleles | MLST profiles
e S Links: Gontents | Home | PorA | Fetd | Options | ISolate Database

Logged in: Keith Jolley {keith). BrLog out | Change password

Curate submission

Submission: BIGSdb_20150709132553_ 20864 89729

Summary Sequences
. Length Sequence Complete CDS|  Status  |Assigned allele]
type: alleles UK322 924 ATGCIGCARAGRACTICGGC ... ACATCAGARATTGIGGATAA v pending »  (#Curate
submitter:  Joe Bloggs, University of Oxford, UK | 357 gp4  ATGCTGCARAGAACTITGEC ... ACATCAGAACTTGTGGATAR v pending »  (#Curate
(SIS 2R UK347 924 ATGCTGCARAGAACTITGGC ... ACATCAGARATIGTGGATAA v pending =  (#Curate
status: pending
locus: NEIS0001 (IpxC) FERTEIRE SHEER
sequences: 3 Messages Archive
technology: lllumina Archive of submission and any supporting files:
read length: 100-199 ] @
coverage: 20-49x
assembly: de novo Message: Append Send now
assembly software: Velvet

There will also be a table summarizing the sequences in the submission and their current submission status.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse |
Prah ML ‘—J Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Query

Logged in: Keith Jolley (keith). BLog out | Change passward

Curate submission

Submission: BIGSdb_20150709132553_ 20864 89729

Summary Sequences
Identifier|Le Sequence 3
pe: alleles UK322 924 ATGCTGCAAAGAACTICGGC ... ACATCAGAAATTGIGGATAA v pending »  (#Curate
submitter: Joe Bloggs, Universily of Oxford, UK I ;353 go4  ATGCTGCARAGAACTTTGGC ... ACATCAGAACTTGIGGATAA v pending »  [ZCurate
IREETIE HERE UK347 924 ATGCTGCARAGRACTITGGC ... ACATCAGARATIGTGGATRA v pending »  (#Curate
status: pending
locus: NEIS0001 (IpxC) gateh curate Update
SRS Messages Archive
technology: Illumina Archive of submission and any supporting files:
read length: 100-199 ] @
coverage: 20-49x
assembly: de novo Message: Append = Sendnow
assembly software: Velvet

7.1.1 Individual allele curation

Individual sequences can be curated singly by clicking the ‘Curate’ links next to the sequence in the table. If you have
supporting data attached to the submission, e.g. Sanger trace files then you may need to assess the submission based

on the policy of the database.

7.1. Alleles
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oo Queny Sequences | Batch sequences | Compare alleles | Profile/ST | Bateh profiles | List| Browse | Query
‘ PubMILS J_.'j Download: Alleles | MLST profiles
ST Links: Contents | Home | PorA | Feta | Options | ISolate Database

Logged in: Keith Jolley {keith). BrLog out | Change password Help ('

Curate submission

Submission: BIGSdb_20150709132553_ 20864 89729

Summary Sequences
o lacnter Longn | Seauence o CompietoCDS)  Status | Assianed alele
type: alleles } UK322 924 ATGCTGCARAGRACTICGEC ... ACATCAGARATTGTGGATAA v pending | (#Curate
submitter: - Joe Bloggs, University of Oxford, UK 1353 o4  ATGCTGCAARGRACTTTGEC ... ACATCAGAACTTGIGGATRA v pending # Curate
datestamp: 2015-07-09 UK347 924 ATGCTGCAMAGARCTITGGC ... ACATCAGARATIGIGGATAA v pending =  (#Curate
status: pending
locus: NEIS0001 (IpxC) FERTEIRE SHEER
SEDLEREESS 3 Messages Archive
technology: lllumina Archive of submission and any supporting files:
read length: 100-199 Dowmoad@
coverage: 20-49x
assembly: de novo Message: Append Send now

assembly software: Velvet

Clicking this link takes you to the curation interface single sequence upload page. The upload form will be filled with
details from the submission. You may wish to manually change the status from the dropdown list of values.

Database: Species home | Curator's page (species) | Curator's page (database)
J—‘ITI "j ]_\'ﬁ_]_.-l' 31 ) Users: Add | Querylupdate

o e e Loci: Add
MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). ®Log out | Change password Help Toggle: €

Add new allele sequence

Please fill in the fields below - required fields are marked with an exclamation mark (1).

Record

locus:!! NEISOOO -
allele id! 210

sequence! ATGCTGCARAGAACTTCGGCGRAAATCCATCAGCGT TACCGGAGT CGGCCTGCATTCCEGCORACGEETCGCACTG
LCCCTGCACCCCGCGCCTGRRLACAGCGEEATTTCCTTCCGCCGTACCGATTTGGACGGCGAGAT GGGCGARCAL :‘
ATCAAGCTGRCCCCTTATTTGATCRACGATACCCGCCTTTCCTCCACCATCGTTACCGACARAGGCGTGCGCETC |
GGCACGATCGRACACATTATGTCCGCGCTGTCCGCCTACGGTATCGACALCGCGCTGATTGAGCTGARCGCACCC
GRRATCCCGATTATGGACGGCTCCAGCCTGCCGTTTATTTACCTTTTGCAAGATGCGEGCGTGETCGATCARRAG
GCECARMAGCETTTTTIGARAATCCTCARGCCTGTCGAARTCARAGALGCGEECARATGEETGCEGCTTITACECCE ~
TATGACGGCTTTALGGTAACGCTEACCATCGAATTCGACCATCCGECTTTCAACCGCAGCTCGCCCACTTTIGAR

status! unchecked -
sender! Bloggs, Joe (jbloggs) -
curator! Keith Jolley (keith)
date entered:! 2015-07-09
datestamp:! 2015-07-09
comments:

Flags: |atypical -
contains 1S element |E|
downstream fusion —

L LD

Clicking ‘Submit’ from this form will define the new allele and add it to the database. A link on the confirmation page
will take you back to the submission management page.

172 Chapter 7. Curating submitted data



BIGSdb Documentation, Release 1.19.0

Database: Species home | Curator's page (species) | Curator's page (database)
3PI|-I I S ~ 'y Users: Add | Querylupdate
M'_?E!___Tj Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

[ Logged in: Keith Jolley {keith). ®Log out | Change password Help & Toggle: €

Add new allele sequence

Sequence NEIS0001 (IpxC): 210 added!

Add anotherl Return to submission IElack to main page

You will find that the status of the newly assigned sequence has changed in the summary table. The assigned value
and status are determined on display and should always reflect the live database values.

- - Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSI/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

' Logged in- Keith Jolley (keith). BLog out | Change password Help ('

Curate submission

Submission: BIGSdb_20150709132553_20864 89729

Summary Sequences
. ael identifier|Length| ~ Sequence  |CompleteCDS| Status |Assigned allele
fype: alleles - UK322 924 ATGCTGCARAGAACTTCGGC ... ACATCAGAAATTGIGGATAA v assigned 210
submitter: Joe Bloggs, University of Okford, UK \jx393 924 ATGCIGCARAGAACITTGEC ... ACATCAGAACTTGIGGATAA v pending - ZCurate
datestamp:  2015-07-09 UK347 924 ATGCTGCARAGAACTTIGEC ... ACATCAGARATTGTGEATAR v pending »  (&Curate

status: pending

locus: NEIS0001 (IpxC) T TR Update
sequences: 3 @ Messages Archive
technology: lllumina Archive of submission and any supporting files:
read length: 100-199 Dowmoad@
coverage: 20-49x
assembly: de novo Message: Append Send now

assembly software: Velvet

7.1.2 Batch allele curation

Often, you will want to batch upload submitted sequences. This can be done by clicking the ‘Batch curate’ button.

Note: Batch curation is only available for loci that do not have extended attributes defined. Entries for these loci
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require additional values set for these additional fields and so need to be handled individually.

e Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles |

‘ P Ul ST ) Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fetd | Options | Isolate Database

List| Browse | Query

Logged in: Keith Jolley (keith). ®Log out | Change password

Curate submission

Submission: BIGSdb_20150709132553_20864 89729

Summary Sequences
. Length Sequence Complete CDS|  Status  |Assigned allele
fvpe. afeles o UK322 924 ATGCTGCARAGAACTITCGSC ... ACATCAGARATTGTGGATAA v assigned 210
submitter:  Joe Bloggs, University of Oxford, UK jic303 924 ATGCTGCARAGAACTTTGGC ... ACATCAGAACTTGTGGATAR v pending +  (ZCurate
datestamp:  2015-07-09 UK347 924 ATGCTGCARAGRACTTTGEC ... ACATCAGAAATTGTGGATAR v pending »  (ZCurate
status: pending
Update
locus: NEIS0001 {IpxC)
sequences: 3 Messages Archive
technology: lllumina Archive of submission and any supporting files:
read length: 100-199 Download @
coverage: 20-49x
assembly: de novo Message: Append Send now
assembly software: Velvet

This takes you to the batch FASTA upload page in the curators’

interface.

The upload form will be filled with details from the submission. You may wish to manually change the status from the

dropdown list of values.

Database: Species home | Curator's page (species) | Curator's page (database)
P AAT &7 ) Users: Add | Query/update
L LU LD L
MLST profiles: Add | Queryiupdate | Baich insert

Logged in: Keith Jolley (keith). BLog out | Change password

Batch insert sequences

Toggle: @

only). Do notinclude the locus name in the identifier in the FASTA file
Please note that you can not use this page to upload sequences for loci with extended attributes

Enter parameters

locus:! NEISDOOT (IpxC)
unchecked
Eloggs, Joe (jbloggs)
>UK323
ARTGCTGCRARAGRACTTITGGECGRARAT CEATCAGCGTTACCGGRAGTCGEECTGCATTCGEEC
GRACGCGTCGCGCTGACCCTGCACCCCGCGCCTGARARCAGCGGGATTICCTICCGCCGT
ACCGATTTGGACGGCGAGATGGGCGRACARATCARGCTGACCCCTTATITGATCARCGAT
ACCCGCCTITCCTCCRCCATCGTTACCGACARAGGCETGCGCGTCGGCACGATCGRACAD
ATTATGTCCGCGCTGTCCGCCTACGGCATCGRCRARCGCGCTGATTGAGCTGRACGCGECCT
GRALTCCCGRTTATGGRACGECTICCAGCCTIGCCGTITATITACCTTTITGCRRAGATGCGEEGET
GIGGTCGATCAARAGGCGCARRAGCGITITTIGAARATCCTCARGCCTGTICGARATCAAR
GRAGCGGGCARATGGGTGCGCITTACGCCGTATGACGGCTTTARGGTARCGCTGACCATC
GRATTCGACCATCCGGTTITCRACCGCAGCTCGCCCACTTTIGARATCGATTTCGCCGGE
ARATCCTACATCGACGRAATCGCGCGCGCGCGCACTTTCGGCTTTATGCACGRAGTGGRAR

status:!
sender!

sequence
(FASTA)!

ignored.

[Tl override sequence similarity check

Use next available id (only for loci with integer ids)
Action

Reset Check

This page allows you to upload allele sequence data in FASTA format. The identifiers in the FASTA file will be used unless you select the option to use the next available id {loci with integer ids

-

Reject all sequences that are not complete reading frames -these must have a start and in-frame stop coden atthe ends and no internal stop codons. Existing sequences are also

Click ‘Check’ on this form will perform some standard checks

before allowing you to upload the sequences.
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( Database: Species home | Curators page (species) | Curator's page (database) N
: P‘lleiaSTJ Users: Add | Query/update
ET : Loci: Add
g MLST profiles: Add | Query/update | Batch insert )
( Logged in: Keith Jolley (keith). #Log out | Change password Toggle: €
Baich insert sequences
Sequence check
Original designation | Allele id| Status [t
e CATR Upload valid sequences
LIK347 212 OK
hY &
A link on the confirmation page will take you back to the submission management page.
( Database: Species home | Curator's page (species) | Curator's page (database) b
e 7T 7 ) Users: Add | Querylupdate
E’?.MES_.T,) Loci: Add
§ MLST profiles: Add | Querylupdate | Batch insert )
( Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: @

Batch insert sequences

Upload succeeded

Return to submission | Upload more | Back to main page

The status of the sequences should reflect their newly assigned status.
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S Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
L GIAILET/ Download: Alleles | MLST profiles
7T Links: Contents | Home | Pora | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith). BLog out | Change password Help

Curate submission

Submission: BIGSdb_20150709132553_20864 89729

Summary Sequences
o [oentier Lengnl— ———aquence
pre. PEE ) UK322 024 ATGCTGCARAGAACTTCGGC ... ACATCAGRARTTGTGGATAA assigned
submitter: Joe Bloggs, University of Oxford, UK UK323 924 ATGCTGCARAGBACTTTGEC ... ACATCAGAACTTGTGGATAR v assigned
datestamp: 2015-07-09 UK347 924 RTGCTGCAARGBACTTTGGC ... BCATCAGAAATTGTGGATAA v assigned

status: pending
locus: NEIS0001 (IpxC)

sequences: 3
technology: lllumina Download @
read length: 100-199
coverage: 20-49x
assembly: de novo
assembly software: Velvet

Messages Archive Action

Archive of submission and any supporting files: TlrEE ST

Message: Append Send now

7.1.3 Rejecting sequences

Sometimes you may need to reject all, or some of, the sequences in a submission. You can do this by changing the
value in the status dropdown box next to each sequence. Click ‘Update’ to make the change.

T Query: Sequences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
')/ Download: Alleles | MLST profiles
~ Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith). BLog cut | Change password Help

Curate submission

Submission: BIGSdb_20150709132553_20864_89729

Summary Sequences
. Complete COS| - Status | Assigned allel
= EEEE UK322 924 ATGCTGCARAGAACTTCGGC ... ACATCAGARATTGTGGATAA v rejected v | (£Curate
submitter: Joe Bloags, University of OXford, UK\ y,c353 994  ATGCTGCARAGAACTITGEC ... ACATCAGAACTTGIGGATAR v reiected ~| (ZCurate
dales:atmﬂi 201:—07—09 UK347 024 ATGCTGCARAGAACTTTGGC ... ACATCAGAAATTGTGGATAA v rejected w | [(#Curate
status: pending
outcome: accepted - data uploaded EEDCIHE
locus:  NEIS0001 (IpxC) 1 TECrEES T
SELIELEE= 3 Archive of submission and any supporting files:
technology: lllumina S — @
read length: 100-199
coverage: 20-49x Message: Append Send now

assembly: de novo
assembly software: Velvet

7.1.4 Requesting additonal information

You can send a message to the submitter by entering it in the Messages box and clicking ‘Send now’. This will append
a message to the submission and send an update to the submitter so that they can respond.

7.1.5 Closing the submission

You can add a message to the submitter by entering it in the message box and clicking ‘Append’. Once sequences have
all been either assigned or rejected, the ‘Close submission’ button will be displayed. Click this to close the submission.
The submitter will be notified of their submission status.
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. . _ Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSNT_/ Download: Alleles | MLST profiles
S

Links: Contents | Home | PorA | FetA | Options | Isolate Database

| Logged in- Keith Jolley (keith). ®Log out | Change password Help 7

Curate submission

Submission: BIGSdb_20150709132553_20864_89729

Summary Sequences
1 & c'mﬂleteCD |__Status | Assigned allele
QDe- alleles UK322 924 ATGCTGCARAGRACTICGGC ... ACATCAGARATTGTGGATAZ rejected
submitter: Joe Blogas, University of Oxford, UK ;10353 gp4  ATGCTGCARAGAACTTTGEC ... ACATCAGAACTTGTGGATAA ./ rejected -
CREFEIT I UK347 924 ATGCIGCARAGAACTTTGGC ... ACATCAGAAATTGIGGATAR v rejected -
status: pending
locus: NEIS0001 (IpxC) Upaate
sequences: 3@ Messages Archive
tectnoloay: llumina I T I T TN <o ofsubmission and any supporting fles:
read length:  100-199 2015-07-09 12:39:35+00 Keith Jolley These sequences are not NEIS0001 alleles
Download 5]
coverage: 20-49x
assembly: de novo Aci
ion
assembly software: Velvet
Message:  Append Send now
.
7.2 Profiles
. . . ‘ I N
Click the appropriate submission on the ‘Manage submissions’ page.
. . . Query: Sequences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ PubMI.SLI‘_/ Download: Alleles | MLST profiles
L Links: Contents | Home | PorA | FetA | Options | Isolate Database
| Logged in: Keith Jolley (keith). ®Log cut | Change pessword

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission
Submission type:

» alleles
= MLST profiles

New allelic profile submissions waiting for curation

Your account is authorized to handle the following submissions:

B Submitted | Updated

BIGSdb_20150709134405_4219_35535§2015-07-08 2015-07-09 Joe Bloggs MLST 3

Return to index page

You will see a table summarizing the profiles in the submission and their current status.
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i x __» . Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
T ulIMIET ) pownload: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

| Logged in: Keith Jolley (keith). BLog out | Change passwaord Help &

Curate submission

Submission: BIGSdb_20150709134405_4219_35535

Summary Profiles Messages
type: profiles Slallls
=k UK32 43 2 12 32 32 3 2 pending » [(#Curate
submitter:  Joe Bloggs, University of Oxford, UK UKI3 7 56 4 3 2 12 12 pending v (ECurate
datestamp: 2015-07-09 UK34 76 3 5 3 87 43 34 pending v [£Curate Message: Append = Sendnow
status: pending
Batch curate Update

Archive
Archive of submission and any supporting files:

Download @

7.2.1 Individual profile curation

Individual profiles can be curated singly by clicking the ‘Curate’ links next to the profile in the table.

( . R _Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Fuli LIS T/ Download: Alleles | MLST profiles
D Links: Contents | Home | PorA | Fetd | Options | Isolate Database

[ Logged in: Keith Jolley (keith). ®Log out | Change password Help &'

Curate submission

Submission: BIGSdb_20150709134405_4219_35535

Summary Profiles
i Assi il ST
o proes senitie JadabezlaroE um gdh pdhcpom_Siaivs_a=sone
UK32 a2 12| 22 |22 2 pending v | [#Curate |

submitter: Joe Bloggs, University of Oxford, UK
datestamp: 2015-07-09
status: pending

UK33 7 56 4 3 2 12 12 pendng - [#Curate
UK34 76 3 5 3 87 43 34 pendng v [(#Curate

Batch curate Update

Messages Archive
Archive of submission and any supporting files:

Download@

Message: Append Send now

Clicking this link takes you to the curation interface single profile upload page. The upload form will be filled with
details from the submission.
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_ Database: Species home | Curator's page (species) | Curator's page (databasze)
s '). L RAT (;avj ; Users: Add | Querylupdate
EL@L"“ &7 Loci Add

MLST profiles: Add | Queryupdate | Batch insert

Logged in: Keith Jolley (keith). ®Log cut | Change password Help Toggle: €9

Add new MLST profile

Please fill in the fields below - required fields are marked with an exclamation mark (1).

Record

ST.! 10056

adk:! 43
abcZ:! 2
aroE:! 12
fumC:! 32
gdh:! 32
pdhC:! 3
pgm:! 2

b1 CE LRET CE R CRET T T

sender:! Bloggs. Joe (jblogas) -
clonal_complex:
curator: ! Keith Jolley {keith)
date_entered: ! 20150709
datestamp: ! 2015-07-09
PubMed ids:

Action
Reset Submit

Clicking ‘Submit’ from this form will define the new profile and add it to the database. A link on the confirmation
page will take you back to the submission management page.
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Database: Species home | Curator's page (species) | Curator's page (databasze)

PubMLST,) sers Add] Queniupdate

i s e Loci: Add

MLST profiles: Add | Queryupdate | Batch insert

[ Logged in: Keith Jolley (keith). ®Log cut | Change password Help Toggle: €9

Add new MLST profile

ST-10056 added!

I Return to submission IAdd another | Back to main page

You will find that the status of the newly assigned profile has changed in the summary table. The assigned value and
status are determined on display and should always reflect the live database values.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query

rPubMLS_'];/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

' Logged in: Keith Jolley (keith). BLog out | Change password

Curate submission

Submission: BIGSdb_20150709134405 4219 35535

—— Summary ——Profiles
type: profiles Identifier|adk abcZ | aroE [fumC| gdh pdhC [pgm|  Status |Assigned ST
_pe. L i . UK32 43 2 12 32 32 2 assigned 10056
submitter: Joe Bloggs, University of Oxford, UK UK33 7 56 4 3 2 12 12 pendng = 2 Curae
datestamp: 2015-07-09 UK34 76 3 5 3 87 43 34 pending » (ZCurate

status: pending
Batch curate Update

—— Messages —— Archive
Archive of submission and any supporting files:

Download @

Message: Append Send now
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7.2.2 Batch profile curation

Often, you will want to batch upload submitted profiles. This can be done by clicking the ‘Batch curate’ button.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

U BIILET ) pownloag: Alleles | MLST profiles

e Links: Contents | Home | PorA | FetA | Options | Isolate Database

[ Logged in: Keith Jolley (keith). @Log out | Change password

Curate submission

Submission: BIGSdb_20150709134405_4219_35535

Summary Profiles
e praies entier aak [abcz  aroE rume | gdh pahC lpgm| _ Status | Assigned ST
pe: p UK32 43 2 32 32 2 assigned 10056
submitter: Joe Blogas, University of Oxford, UK UK33 7 56 4 3 2 12 12 pending » [(&Curate
datestamp: 2015-07-09 UK34 76 3 5 3 87 43 34 pending ~ (#Curate
status: pending
Batch curate Update
Messages Archive

Archive of submission and any supporting files:

Download @

Message: Append Send now

This takes you to the batch profile upload page in the curators’ interface.

The upload form will be filled with details from the submission.
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Database: Species home | Curator's page (species) | Curator's page (database)
PI 7 I S ~') Users: Add | Query/update
Mlll!!_._.y Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). ®Log out | Change password Help Toggle: @

Batch insert MLST profiles

This page allows you to upload profiles as tab-delimited text or copied from a spreadsheet.

« Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.
« You can choose whether or notto include a ST field - if it is omitted, the next available ST will be used automatically. If however, you include it in the header line, then you must also provide
it for each profile record.

» Download tab-delimited header for your spreadsheet - use Paste Special © Text to paste the data.
« Download submission template (xIsx format)

Please paste in tab-delimited text (include a field header line) Parameters
adk abcZ aroE fumc gdhn pdnC pam Sender. Bloggs. Joe (jbloggs) -
7 56 4 3 2 1z 12 Value will be ovemridden if you include a sender field in your pasted data.
76 3 5 3 a7 43 34

[“lignore duplicate profiles
Action
Reset Submit

Back

After upload, a link on the confirmation page leads back to the submission management page.

Database: Species home | Curator's page (species) | Curator's page (database)
'P‘I.l I' S ) Users: Add | Querylupdate
Mlll!'[m__.y Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). ®Log out | Change password Help & Toggle: 6

Batch insert MLST profiles

Database updated ok

The status of the profiles should reflect their newly assigned status.
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( . 2a _ Qery: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PHBMILST ) Download: Alleles | MLST profiles
R Links: Contents | Home | PorA | FetA | Options | Isolate Database

[ Logged in: Keith Jolley (keith). @Log out | Change password Help &

Curate submission

Submission: BIGSdb_20150709134405_4219_35535

Summary Profiles
ype: prfies identfior adk Jabcz/arok fumC|gdh pdhC lpom| Sttus [Assigned ST
pe: D UK32 43 2 12 32 32 2 [assigned 10056
submitter: Joe Bloggs, University of Osxford, UK UK33 7 56 4 3 2 12 12 Jassigned 10057
datestamp: 2015-07-09 UK34 76 3 5 3 87 43 234 fJassigned 10058

status: pending .
Messages Archive

Archive of submission and any supporting files:

Download@

Message: Append Send now
2t Action

Close submission

7.2.3 Rejecting profiles

Sometimes you may need to reject all, or some of, the profiles in the submission. This may be because isolate data
had not been made available, against the policy of the database. You can do this by changing the value in the status

dropdown box next to each profile. Click ‘Update’ to make the change.

i . _» . _Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Tl IMLET ) bownload: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

f Logged in: Keith Jolley (keith). BLog cut | Change password Help &

Curate submission

Submission: BIGSdb_20150709134405_4219_35535

Summary Profiles

ieniter a0k abezlaroe uncigdh o

UK32 43 2 12

type: profiles
submitter: Joe Bloggs, University of Oxford, UK

[# Curate

LUK33 7 56 4 3 2| 12 | 12 [# Curate
datestamp: 2015-07-09 UK3a 76 3 5 5 msm & curate
status: pending
outcome: accepted - data uploaded Batch curate I Update I

Messages Archive
Archive of submission and any supporting files:

Download@

Message: Append Send now
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7.2.4 Requesting additonal information

You can send a message to the submitter by entering it in the Messages box and clicking ‘Send now’. This will append
a message to the submission and send an update to the submitter so that they can respond.

7.2.5 Closing the submission

You can add a message to the submitter by entering it in the message box and clicking ‘Append’. Once profiles have all
been either assigned or rejected, the ‘Close submission’ button will be displayed. Click this to close the submission.
The submitter will be notified of their submission status.

_ Query. Sequences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
./ Download: Alleles | MLST profiles
- Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith). BLog cut | Changs password Help

Curate submission

Submission: BIGSdb_20150709134405_4219_ 35535

Summary Profiles
[dentinr adk [abez] arot fumeC |adhpdhC [pgm| — Stafus | Assigned ST
UK32 43 2 12 32 32 3 2 rejected «
UK33 T 56 4 3 2 12 12 rejected -
UK34 76 3 5 3 87 43 34  rejected

type: profiles
submitter: Joe Blogas, University of Oxford, UK
datestamp: 2015-07-09
status: pending
Update

Messages Archive

I A """ S <" o submission 3nd any supporting fles:

2015-07-09 12:55:23+00 Keith Jolley You need to submit some representative isolates data for these profiles
Download @

Action

Message: Append Send now

7.3 Isolates

Clicking the appropriate submission on the ‘Manage submissions’ page.

o~ Query: Search | Browse | Profile/ST | List

-/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

‘ PubMI.

Logged in: Keith Jolley (keith). ®Log out | Change password Help '

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission.
Submission type:
« isolates
Pending submissions

You have submitted the following submissions that are pending curation

Submission id Submitted | Updated | Type | Details |

BIGSdb_20150709121747 1342 99624§2015-07-09 2015-07-09 isolates 2 isolates

Return to index page
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You will see a table summarizing the submission.

(i & _ Query: Search | Browse | Profile/ST | List
'FFTT?R[J&J Breakdown: Isolate fields | Scheme/alleles | Publications

T Links: Contents | Home | Options | Profiles/sequences definiions | Database submissions
f Logged in: Keith Jolley (keith). BLog out | Change password
Curate submission

Submission: BIGSdb_20150709121747_1342_99624

Summary

type: isolates
submitter: Joe Bloggs, University of Oxford, UK
datestamp: 2015-07-09
status: pending

Isolates

soslcoml_ dssase  loncel - speckes,  [Serogroulabez facklaroE [umcl g pdh oo VR Pord_VR4 ot VR2
UK322 UK  meningitis and septicaemia blood Meisseria meningitidis B F1- 5

UK325 UK septicaemia CSF MNeisseria meningitidis B 2 3 4 3 18 4 6 F1-5 5—1 2
Batch curate Record status: pending »  Updale
Messages Archive

Archive of submission and any supporting files:

Download @

Message: Append Send now

Click the ‘Batch curate’ button.

(i & _ Query: Search | Browse | Profile/ST | List
'FFTT?R[J&J Breakdown: Isolate fields | Scheme/alleles | Publications

T Links: Contents | Home | Options | Profiles/sequences definiions | Database submissions
f Logged in: Keith Jolley (keith). BLog out | Change password
Curate submission

Submission: BIGSdb_20150709121747_1342_99624

Summary

type: isolates
submitter: Joe Bloggs, University of Oxford, UK
datestamp: 2015-07-09
status: pending

Isolates

soslcoml_ dssase  loncel - speckes,  [Serogroulabez facklaroE [umcl g pdh oo VR Pord_VR4 ot VR2
UK322 UK  meningitis and septicaemia blood Meisseria meningitidis B F1- 5

UK325 UK septicaemia CSF MNeisseria meningitidis B 2 3 4 3 18 4 6 F1-5 5—1 2
Batch curate Record status: pending »  Updale
Messages Archive

Archive of submission and any supporting files:

Download @

Message: Append Send now

This will take you to the batch isolate upload page in the curators’ interface.

The upload form will be filled with details from the submission.
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PubMLST

_ Database: Species home | Curator's page (species) | Curator's page (database)
Users: Add | Query/lupdate
Isolates: Add | Query/update | Batch insert

Batch insert isolates

Logged in: Keith Jolley (keith). ®Log out | Change password

Toggle: €

Bloggs, Joe (jbloggs)

isolate country year

arcE fumC gdh

TEZ33 TE 2015

meningitidis B

F1-5 5 2

TE322 UK 2014

2 3 17
Back

This page allows you to upload isolate data as tab-delimited text or copied from a spreadsheet.

» Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
« Download submission template (xlsx format)

Flease selectthe sender from the list below:

w Value will be overidden if you include a sender field in your pasted data.

Paste in tab-delimited text (include a field header line).

disease source species serogroup abcZ adk
pdhC pom FetZh VR PorZ VRI1 BorZ VR2
meningitis and septicaemia  CSF Neisseria
2 3 4 3 8 4 &
meningitis blood Heisseria meningitidis B

3 8 4 & F1-5 5 2-1

» Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Enter aliases (alternative names) for your isolates as a semi-colon (;) separated list.

« Enter references for your isolates as a semi-colon (;) separated list of PubMed ids (non-integer ids will be ignored).

« You can also upload allele fields along with the other isolate data - simply create a new column with the locus name (see the "allowed_loci'tab in the Excel template for
locus names). These will be added with a confirmed status and method set as "‘manual’

» You can choose whether or not to include an id number field - if it is omitted, the next available id will be used automatically.

Action

Reset Submit

Click submit to check and then import if there are no errors.

After upload, a link on the confirmation page leads back to the submission management page.

ST

PulbMI.

" _ Database: Species home | Curators page (species) | Curator's page (database)
Users: Add | Querylupdate
T |solates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log cut | Change password

Batch insert isolates

Teggle: €

Database updated ok

Return to submission |Back to main page

Note: Depending on the database policy, definitions of new scheme profiles, e.g. for MLST, may require submission

186

Chapter 7. Curating submitted data



BIGSdb Documentation, Release 1.19.0

of representative isolate records. Where this is the case, the curator will need to extract the new profile from the
submitted record. The tab-delimited isolate text file can be downloaded from the archive of supporting files linked
to the submission and used directly for batch adding new profiles. Alternatively, the curator could use the Export
Junctionality of the database to generate the file required for batch profile definition after upload of the isolate data.

7.3.1 Requesting additonal information

You can send a message to the submitter by entering it in the Messages box and clicking ‘Send now’. This will append
a message to the submission and send an update to the submitter so that they can respond.

7.3.2 Closing the submission

You can add a message to the submitter by entering it in the message box and clicking ‘Append’. Change the record
status to either ‘accepted’ or ‘rejected’ depending on whether you have accepted the submission. Click ‘Update’.
Query. Search | Browse | Profile/ST | List

J—‘FJ‘TJ T'j_J—Jr:'J_ / Breakdown: Isolate fields | Schemelalleles | Publications
T T Links: Contenis | Home | Options | Profiles/isequences definitions | Database submissions

Logged in: Keith Jolley keitf). #Log cut | Change password Help '

Curate submission

Submission: BIGSdb_20150709121747_1342_99624

Summary

type: isolates
submitter: Joe Bloggs, University of Oxford, UK
datestamp: 2015-07-09
status: pending

Isolates

[solate couniry] ——disease lsource| ___specles | serogroup|abez adklaroE {fumc| odh pdnc |pgmi Feti_VR PorA VR1) Por VR?|
B 2 3 4 2 8 4 B F1-5 5 2

UK322 UK  meningitis and septicaemia blood MNeisseria meningitidis

UK325 UK septicaemia CSF MNeisseria meningitidis B 2 3 4 3 18 4 i} F1-5 5-1 2
Batch curate IRecord status: accepted «  Update I
Messages Archive

Archive of submission and any supporting files:

Download @

Message:  Append Send now

The ‘Close submission’ button will now appear. Click this to close the submission. The submitter will be notified of
their submission status.
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Query: Search | Browse | Profile/ST | List

Pl.leLST Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

[ Logged in: Keith Jolley (keith). ®Log out | Change password
Curate submission
Submission: BIGSdb_20150709121747_1342 99624
Summary
type: isolates
submitter: Joe Bloggs, University of Oxford, UK
datestamp: 2015-07-09
status: pending
Isolates
Soucel_ speces  Lserououp abcz adkaroE umClach pdhC pamleta VR [Por VR1 por V2
UK322 UK  meningitis and septicaemia blood Nelssenamenmgltld\s B 6 F15
UK325 UK septicaemia CS8F Meisseria meningitidis B 2 3 4 3 18 4 (i} F1-5 5—1 2
Record status: accepted +  Update
Messages Archive Action
Archive of submission and any supporting files
Download @
Message: Append Send now
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CHAPTER 8

Offline curation tools

8.1 Automated offline sequence tagging

Sequence tagging is the process of identifying alleles by scanning the sequence bin linked to an isolate record. Loci
need to be defined in an external sequence definition database that contains the sequences for known alleles. The
tagging function uses BLAST to identify sequences and will tag the specific sequence region with locus information
and an allele designation if a matching allele is identified by reference to an external database.

There is a script called ‘autotag.pl’ in the BIGSdb package. This can be used to tag genome sequences from the
command line.

Before autotag.pl can be run for the first time, a log file needs to be created. This can be created if it doesn’t already
exist with the following:

sudo touch /var/log/bigsdb_scripts.log
sudo chown bigsdb /var/log/bigsdb_scripts.log

The autotag.pl script should be installed in /ust/local/bin. It is run as follows:

autotag.pl —--database <database configuration>

where <database configuration> is the name used for the argument ‘db’ when using the BIGSdb application.

If you have multiple processor cores available, use the —threads option to set the number of jobs to run in parallel.
Isolates for scanning will be split among the threads.

The script must be run by a user that can both write to the log file and access the databases, e.g. the ‘bigsdb’ user (see
‘Setting up the offline job manager’).

A full list of options can be found by typing:

autotag.pl —-help

NAME
autotag.pl - BIGSdb automated allele tagger

(continues on next page)
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SYNOPSIS
autotag.pl --database NAME [options]

OPTIONS
-0, —--missing
Marks missing loci as provisional allele 0. Sets default word size to 15.

-d, ——-database NAME
Database configuration name.

-e, ——exemplar
Only use alleles with the 'exemplar' flag set in BLAST searches to identify
locus within genome. Specific allele is then identified using a database
lookup. This may be quicker than using all alleles for the BLAST search,
but will be at the expense of sensitivity. If no exemplar alleles are set
for a locus then all alleles will be used. Sets default word size to 15.

-f ——fast
Perform single BLAST query against all selected loci together. This will
take longer to return any results but the overall scan should finish
quicker. This method will also use more memory - this can be used with
—-—exemplar to mitigate against this.

-h, —-help
This help page.

-i, ——-isolates LIST
Comma-separated list of isolate ids to scan (ignored if -p used).

——isolate_list_file FILE
File containing list of isolate ids (ignored if -i or -p used).

-I, ——exclude_isolates LIST
Comma-separated list of isolate ids to ignore.

-1, ——loci LIST
Comma-separated list of loci to scan (ignored if -s used).

-L, ——exclude_loci LIST
Comma-separated list of loci to exclude

-m, —-min_size SIZE
Minimum size of segbin (bp) - limit search to isolates with at least this
much sequence.

-n, ——new_only
New (previously untagged) isolates only. Combine with —-—new_max_alleles
if required.

——new_max_alleles ALLELES
Set the maximum number of alleles that can be designated or sequences
tagged before an isolate is not considered new when using the —-new_only
option.

-0, ——order
Order so that isolates last tagged the longest time ago get scanned first

(continues on next page)
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(ignored if -r used).

——only_already_tagged

Py

—dr

-r,

Only check loci that already have a tag present (but no allele designation).
This must be combined with the --already_tagged option or no loci will
match. This option is used to perform a catch-up scan where a curator has
previously tagged sequence regions prior to alleles being defined, without
the need to scan all missing loci.

—--projects LIST
Comma-separated list of project isolates to scan.

—-—exclude_projects LIST
Comma-separated list of projects whose isolates will be excluded.

—-—quiet
Only error messages displayed.

——random
Shuffle order of isolate ids to scan.

——reuse_Dblast

-s,

Reuse the BLAST database for every isolate (when running --fast option).
All loci will be scanned rather than just those missing from an isolate.
Consequently, this may be slower if isolates have already been scanned,
and for the first isolate scanned by a thread. On larger schemes, such as
wgMLST, or when isolates have not been previously scanned, setting up the
BLAST database can take a significant amount of time, so this may be
quicker. This option is always selected if --new_only is used.

——locus_regex REGEX
Regex for locus names.

——-schemes LIST
Comma-separated list of scheme loci to scan.

-—time MINS
Stop after t minutes.

——threads THREADS

Maximum number of threads to use.

-T, ——already_tagged
Scan even when sequence tagged (no designation).
-v, ——-view VIEW
Isolate database view (overrides value set in config.xml).
-w, ——word_size SIZE
BLASTN word size.
-x, —-min ID
Minimum isolate id.
-y, ——max ID
Maximum isolate id.
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8.2 Defining exemplar alleles

Exemplar alleles are a subset of the total number of alleles defined for a locus that encompass the known diversity
within a specified identity threshold. They can be used to speed up autotagging as the BLAST queries are performed
against exemplars to identify the locus region in the genome followed by a direct database lookup of the sequence
found to identify the exact allele found. This is usually combined with the autotagger —fast option.

Once exemplars have been defined you may also wish to set the fast_scan="yes” option in the config.xml file. This
enables their use for scanning within the web curators’ interface.

There is a script called ‘find_exemplars.pl’ in the BIGSdb scripts/maintenance directory.

A full list of options can be found by typing:

find_exemplars.pl -—help

NAME
find_exemplars.pl - Identify and mark exemplar alleles for use
by tagging functions

SYNOPSIS
find_exemplars.pl --database NAME [options]

OPTIONS

——database NAME
Database configuration name.

——datatype DNA |peptide
Only define exemplars for specified data type (DNA or peptide)

——exclude_loci LIST
Comma-separated list of loci to exclude

—-help
This help page.

--loci LIST
Comma-separated list of loci to scan (ignored if -s used).

——locus_regex REGEX
Regex for locus names.

——schemes LIST
Comma-separated list of scheme loci to scan.

——update
Update exemplar flags in database.

——variation DISSIMILARITY
Value for percentage identity variation that exemplar alleles
cover (smaller value will result in more exemplars). Default: 10.
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8.3 Automated offline allele definition

There is a script called ‘scannew.pl’ in the BIGSdb scripts/automation directory. This can be used to identify new
alleles from the command line. This can (optionally) upload these to a sequence definition database.

Before scannew.pl can be run for the first time, a log file needs to be created. This can be created if it doesn’t already
exist with the following:

sudo touch /var/log/bigsdb_scripts.log
sudo chown bigsdb /var/log/bigsdb_scripts.log

The autotag.pl script should be installed in /usr/local/bin. It is run as follows:

scannew.pl —--database <database configuration>

where <database configuration> is the name used for the argument ‘db’ when using the BIGSdb application.

If you have multiple processor cores available, use the —threads option to set the number of jobs to run in parallel. Loci
for scanning will be split among the threads.

The script must be run by a user that can both write to the log file and access the databases, e.g. the ‘bigsdb’ user (see
‘Setting up the offline job manager’).

A full list of options can be found by typing:

scannew.pl —--help

NAME
scannew.pl - BIGSdb automated allele definer

SYNOPSIS
scannew.pl —--database NAME [options]

OPTIONS
-a, ——assign
Assign new alleles in definitions database.

——allow_frameshift
Allow sequences to contain a frameshift so that the length is not a
multiple of 3, or an internal stop codon. To be used with
—-—-coding_sequences option to allow automated curation of pseudogenes.
New alleles assigned will be flagged either 'frameshift' or 'internal stop
codon' if appropriate. Essentially, combining these two options only
checks that the sequence starts with a start codon and ends with a stop
codon.

-—allow_subsequences
Allow definition of sub- or super-sequences. By default these will not
be assigned.

-A, -—alignment INT
Percentage alignment (default: 100).

-B, —-—-identity INT
Percentage identity (default: 99).

-c, —-—-coding_sequences
Only return complete coding sequences.

(continues on next page)
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-d, ——-database NAME
Database configuration name.

-h, —--help
This help page.

-i, ——isolates LIST
Comma-separated list of isolate ids to scan (ignored if -p used).

—-—isolate_list_file FILE
File containing list of isolate ids (ignored if -i or -p used).

-I, ——exclude_isolates LIST
Comma-separated list of isolate ids to ignore.

-1, —--loci LIST
Comma-separated list of loci to scan (ignored if -s used).

-L, —-—exclude_loci LIST
Comma-separated list of loci to exclude.

-m, —--min_size SIZE
Minimum size of segbin (bp) - limit search to isolates with at least this
much sequence.

-n, —-—new_only
New (previously untagged) isolates only.

-0, ——-order
Order so that isolates last tagged the longest time ago get scanned first
(ignored if -r used).

-p, ——projects LIST
Comma-separated list of project isolates to scan.

-P, ——exclude_projects LIST
Comma-separated list of projects whose isolates will be excluded.

-r, ——random
Shuffle order of isolate ids to scan.

-R, ——locus_regex REGEX
Regex for locus names.

-s, ——schemes LIST
Comma-separated list of scheme loci to scan.

-t, —-—-time MINS
Stop after t minutes.

——threads THREADS
Maximum number of threads to use.

—-—type_alleles
Only use alleles with the 'type_allele' flag set to identify locus.
If a partial match is found then a full database lookup will be performed

(continues on next page)
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to identify any known alleles. Using this option will constrain the search
space so that allele definitions don't become more variable over time. Note
that you must have at least one allele defined as a type allele for a locus
if you use this option otherwise you will not find any matches!

-T, —-—already_tagged
Scan even when sequence tagged (no designation).

-v, ——-view VIEW
Isolate database view (overrides value set in config.xml).

-w, ——word_size SIZE
BLASTN word size.

-x, —-min ID
Minimum isolate id.

-y, ——max ID
Maximum isolate id.

8.4 Cleanly interrupting offline curation

Sometimes you may wish to stop running autotagger or allele autodefiner jobs as they can be run for a long time and as
CRON jobs. If these are running in single threaded mode, the easiest way is to simply send a kill signal to the process,
i.e. identify the process id using ‘top’, e.g. 23232 and then

kill 23232

The scripts should respond to this signal within a couple of seconds, clean up all their temporary files and write the
history log (where appropriate). Do not use ‘kill -9° as this will terminate the processes immediately and not allow
them to clean up.

If these scripts are running using multiple threads, then you need to cleanly kill each of these. The simplest way to
terminate all autotagger jobs is to type

’pkill autotag

The parent process will wait for all forked processes to cleanly terminate and then exit itself.

Similarly, to terminate all allele autodefiner jobs, type

’pkill scannew

8.5 Uploading contigs from the command line

There is a script called upload_contigs.pl in the BIGSdb scripts/maintenance directory. This can be used to upload
contigs from a local FASTA file for a specified isolate record.

The upload_contigs.pl script should be installed in /usr/local/bin. It is run as follows:

upload_contigs.pl —--database <NAME> --isolate <ID> --file <FILE>
—-—curator <ID> —--sender <ID>
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The script must be run by a user who has the appropriate database permissions and the local configuration settings
should be modified to match the database user account to be used. The default setting uses the ‘apache’ user which is

used by the BIGSdb web interface.
A full list of options can be found by typing:

upload_contigs.pl —--help

NAME
upload_contigs.pl - Upload contigs to BIGSdb isolate database

SYNOPSIS
upload_contigs.pl —--database NAME --isolate ID —--file FILE
——curator ID —--sender ID [options]
OPTIONS
-a, ——append

Upload contigs even if isolate already has sequences in the bin.

-c, ——curator ID
Curator id number.

-d, —-—database NAME
Database configuration name.

-f, ——file FILE
Full path and filename of contig file.

-h, ——-help
This help page.

-i, ——-isolate ID
Isolate id of record to upload to.

-m, —-method METHOD
Method, e.g. 'Illumina', default 'unknown'.

—-min_length LENGTH
Exclude contigs with length less than value.

-s, ——sender ID
Sender id number.
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Definition downloads

The sequence definition database defines alleles, i.e. links an allele identifier to a sequence. It also defines scheme,
e.g. MLST, profiles.

9.1 Allele sequence definitions

Click the ‘Allele sequences’ link in the ‘Downloads’ section. Depending on the database, you may see either a
hierarchical scheme tree or a table of loci. You can choose to display links either by scheme using the scheme tree, as
an alphabetical list or a page of all schemes, by selecting the approrpiate link at the top of the page.
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9.1.1 Scheme tree

f . s Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
Pl MILET / Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Download allele sequences

I Select loci by scheme | Alphabetical list| All loci by scheme I

Click within the tree to display details of loci belonging to schemes or groups of schemes - clicking a group folder will display the loci for all schemes within the group and any
subgroups. Click the nodes to expandicollapse.

4. ||| Allloci
- | Capsule
i || Genetic Information Processing
i || Genomicislands
- || Metabolism
i 1] Typing
- ||| Other schemes
||| Loci notin schemes

You can drill down through the tree by clicking branch nodes. Clicking the labels of internal nodes will display tables
of all schemes belonging to that scheme group. Clicking the labels of terminal nodes will display that single scheme
table.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ J‘THJJ\‘TJJ > J_/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Download allele sequences

Select loci by scheme | Alphabetical list| All loci by scheme

Click within the tree to display details of loci belonging to schemes or groups of schemes - clicking a group folder will display the loci for all schemes within the group and any
subgroups. Click the nodes to expandicollapse

a || Allloci
i ||| Capsule
.|| Genetic Information Processing
- I Genomicislands
- ||| Metabolism

|| Finetyping antigens

.| rplF species

.| Antigen genes

|| eMLST (20 locus partial genes)
|| eMLST (20 locus whole genes)
(.| M. meningitidis cgMLST v1.0

- ||| Other schemes

.|| Loci notin schemes

MLST

| Locus [Download|Type|Alleles|  Length  |Full name/product Curator(s) Last updated

aDE:ZO DNA 728 Fixed: 433 bp O.Harrison, K. Jolley  2015-06-22
adk e J. DMNA 501  Fixed: 4565 bp 0. Harrison, K. Jolley  2015-06-08
aroE @ 2 DMA 775  Fixed: 490 bp O.Harrison, K. Jolley 2015-06-22
fumC @ £ DMA 732 Fixed: 455 bp Q. Harrison, K. Jolley 2015-06-02
gdh & E3 DMNA 732 Fixed: 501 bp Q. Harrison, K. Jolley 2015-06-11
pdhC @ * DMA 747 Fixed: 430 bp 0. Harrison, K. Jolley  2015-06-25
pom 6 k3 DNA 749 Fixed: 450 bp 0. Harrison, K. Jolley 2015-06-22

Download table: tab-delimited text | Excel format

Click the download link for the required locus
MLST

| Locus |Download|Type|Alleles| Length  |Full name/product Curator(s) Last updated

ab:Zﬂ DNA T28 Fixed: 4332 bp 0. Harrison, K. Jolley 2015-06-22
adk &b i DMNA 501 Fixed: 465 bp . Harrison, K. Jolley  2015-06-08
aroE & = DMA 775 Fixed: 490 bp 0. Harrison, K. Jolley  2015-06-22
fumC @ @ DMA 732 Fixed: 465 bp 0. Harrison, K. Jolley  2015-06-02
gdh € DA 732 Fixed: 501 bp 0. Harrison, K. Jolley  2015-06-11
pdhC & X DMA - 747 Fixed: 480 bp . Harrisan, K. Jolley  2015-06-25
pam & X DMNA 749  Fixed: 450 bp . Harrison, K. Jolley 2015-06-22

Download table: tab-delimited text | Excel format

Alleles will be downloaded in FASTA format, e.g.

>fumC_1

GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGCGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT

(continues on next page)
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ACCATCGGTATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTCATC
GCCTACAACCTCTTGCAATCCATCCGCCTGTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCGTCGGCATTGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
CTGATGCTCGTTACCGCGTTAAACCGCAAAATCGGTTACGAAAAC

>fumC_2
GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGLGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT
ACCATCGGCATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTTATC
GCCTACAACCTCTTGCAATCCATCCGCCTCTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCATCGGCATCGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
CTGATGCTCGTTACCGCGTTAAACCGCAAAATCGGTTACGAAAAC

>fumC_3
GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGLGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT
ACCATCGGCATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTTATC
GCCTACAACCTCTTGCAATCCATCCGCCTGTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCGTCGGCATCGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
CTGATGCTGGTTACTGCGTTAAACCGTAAAATCGGCTACGAAAAC

9.1.2 Alphabetical list

Loci can be displayed in an alphabetical list. Loci will be grouped in to tables by initial letter. If common names are
set for loci, they will be listed by both primary and common names.
o Query. Sequences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
!

Pub JJ 3 J’_/J Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Help &
Download allele sequences
Select loci by scheme | Alphabetical list | All loci by scheme
A
gl omloadtpeleeel Lo L itnanebeduct L o) Lastupdaied
ArsR [NEIS1769] 0 Variable: No limits set ArsR family transcriptional regulator 2015-03-18
AsnC [NEIS1566] @ .f. DNA 150 Variable: Mo limits set transcription regulator AsnC 2015-05-20
abcZ & 3 DNA 728 Fixed: 433 bp 0. Harrison, K. Jolley  2015-06-22
abeZ [NEIS1015] 0 L DNA 483 Variable: No limits set ABC transporter ATP-binding protein 2015-05-19
aceF [NEIS1279] & & DMA 477  Variable: (1563 min; 1641 max) dihydrolipoamide acetyltransferase (EC 2.3.1.12) 2015-05-19
ackA2 [NEIS1727] & & DMA - 408 Variable: Mo limits set acetate kinase 2015-05-20
acnA[NEIS1729] & 2 DMA - 527 Variable: Mo limits set aconitate hydratase 1 (EC 4.2.1.3) 2015-05-20
acnB [NEIS1492]1 @ X DMNA - 476 Variable: No limits set aconitate hydratase 2 (EC 4.2.1.3) 2015-05-19
adhA [MEISD43E] & E3 DNA 614 Variable: Mo limits set alcohol dehydrogenase 2015-05-17
adhC [NEIS1241] @ e DNA 239 Variable: Mo limits set alcohol dehydrogenase 2015-05-20
adk & 3 DNA 501 Fixed: 465 bp O Harrison, K Jolley  2015-06-08
adk [NEIS0767] & & DMA - 208 Variable: Mo limits set adenylate kinase 2015-05-18
aldA [NEIS1942] & 3 DA 447 Variable: Mo limits set aldehyde dehydrogenase 2015-05-20
aniA [NEIS1549] & DNA 0 Variable: No limits set nitrite reductase, major outer membrane copper-containing protein
anmk [NEIS1788] & X DMNA - 480 Variable: No limits set anhydro-N-acetyimuramic acid kinase A Jamet 2015-05-20
apaH [MEIS0610] & e DNA - 116 Variable: Mo limits set diadenosine tetraphosphatase 2015-05-17
argH [NEIS0580] & 3 DNA 433 Variable: Mo limits set argininosuccinate lyase 2015-05-18
aroE 8 3 DNA 775 Fixed: 490 bp O Harrison, K Jolley  2015-06-22
aroE [NEIS1810] € 3 DNA - 305 Variable: Mo limits set shikimate dehydrogenase 2015-05-21
aspA @ & DMA - 189 Fixed: 432 bp K. Jolley 2015-04-21
aspA[MEIS1185] & 2 DMA - 501 Variable: Mo limits set aspartate ammonia-lyase 2015-05-20
atlA [NEIS2274] & £ DNA - 18 Variable: No limits set atlA f peptidoglycan transglycosylase . Harrison 2014-12-10
autA [NEIS1859] & 3 DNA 242 Variable: Mo limits set autotransporter A 2015-05-20

Click the download links for the required locus.
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9.1.3 All loci by scheme

Loci can also be displayed by scheme with all schemes displayed.

R s _Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ FialiMILE T/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Download allele sequences

Select loci by scheme | Alphabetical list | All loci by scheme

MLST

[Locus Doumicad e Aloes]_Lengheulmametproduct]__Custorts lLustupdated
achO Fixed: 433 bp 0 Harrison, K. Jolley 2015-06-22
adk & .1'. DNA 501 Fixed: 465 bp 0. Harrison, K Jolley  2015-06-08
aroE & X DMA 775 Fixed: 490 bp 0. Harrison, K Jolley 2015-06-22
fumCea - DMA 732 Fixed: 465 bp Q. Harrison, K. Jolley  2015-06-02
qdh @ L3 DMA 732 Fixed: 501 bp Q. Harrison, K. Jolley  2015-06-11
pdhC & L3 DMA 747 Fixed: 480 bp Q. Harmison, K. Jolley  2015-06-25
pgm & L3 DMA 749 Fixed: 450 bp 0. Harmrison, K. Jolley  2015-06-22

Finetyping antigens

| Locus  |Download| Type [Alleles] Length Full nameiproduct |Curatoris)| Last updated

PorAVR1 @ X peptide 264 Variable: No limits set PorAvariable region 1 K. Jolley  2015-06-16
PorAVRZ @ E3 peptide 735 Variable: Mo limits set PorAvariable region 2 K. Jolley  2015-06-16
FetAVR & = peptide 581 Variable: Mo limits set |. Feavers 2015-06-26

rpIF species

| Locus [Download | Type|Alleles|  Length | Full name/product Curator{s)| Last updated

'rplF & e DNA 123 Fixed: 413 bp 503 ribosomal protein L6 (partial) E. Watkins 2015-01-30

ADP-heptose biosynthesis

e boumad e aleesl - Lonai Full rameproduct [ Riases _|Curatoris) Las updated
MEIS07E9 U‘IICIA)O DNA Variable: Mo limits set D-beta-D-heptose-7-phosphate kinase MMB0825; NMCO769; faE C. Kahler 2015-05-18

NEIS0773 (hidD) @ & DMA 311 ‘ariable: No limits set ADP-D-beta-D heptose epimerase NMBO828, NMCO773 C. Kahler 20150517

NEIS2014 (gmhB) & 3 DMA 216 \ariable: No limits set D-alpha,beta, D-Heptose 1,7 bisphosphate phosphatase  NMB2033; NMC2014 C. Kahler 2015-05-20

MNEIS2055 (hidC) & E3 DMA 206 Variable: Nolimits set  D-beta-D-heptose-1-phosphate adenylyltransferase NWMB2076, NMC2055 C. Kahler 2015-05-21
E3

NEIS2070 (gmhA) & DMA 230 \Variable: No limits set sedohepiulose-7T-phosphate isomerase NWMB2090; NMC2070 C. Kahler 2015-05-21

Click the green download links for the required locus.

9.1.4 Download locus table

The locus table can be downloaded in tab-delimited text or Excel formats by clicking the links following table display.

E- \\.| Genetic Information Processing
i || Genomicislands
- 1] Metabolism
4. ||| Typing
LSt
.| Finetyping antigens
.| rpIF species
|| Antigen genes
.| eMLST (20 locus partial genes)
i+ 1| eMLST (20 locus whole genes)
- 1] N. meningitidis cgMLST v1.0
J Other schemes
- ||| Loci notin schemes

MLST
EEE
achO Fixed: 433 bp 0 Harrison, K. Jolley  2015-06-22
adk & .t DNA 501 Fixed: 465 bp Q. Harrison, K. Jolley  2015-06-08
aroE & X DMA 775 Fixed: 490 bp Q. Harrison, K. Jolley  2015-06-22
fumC o X DMA 732 Fixed: 465 bp 0. Harrison, K. Jolley  2015-06-02
gdh & X DMNA 732 Fixed: 501 bp Q. Harrison, K. Jolley  2015-06-11
pdhC @ X DMA 747  Fixed: 480 bp 0. Harrison, K. Jolley  2015-06-25
pgm & g2 DMA 749 Fixed: 450 bp 0. Harrison, K. Jolley 2015-06-22

Download tabld tab-delimited text | Excel format |
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9.2 Scheme profile definitions

Scheme profiles, e.g. those for MLST, can be downloaded by clicking the appropriate link on the contents page.

~o oo Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
‘ Pl ST ) pownload: Aleles | MLST profiles
TR Links: Contents | Home | Options | PubMLST.org | Isolate Database

Campylobacter locus/sequence definitions database

The Campylobacter PUBMLST sequence definition database contains allele and profile data representing the total known diversity of C. jejuni and C. coli. Every new ST deposited in this
database should have a corresponding record in the isolate database.

i+
Q Query database i Downloads o* Option settings & Submissions
« Sequence query - query an allele sequence. Allals B5 « Setgeneral options « Manage submissions
» Batch sequence query - query multiple sequences in FASTA format MLST profiles
« Sequence attribute search - find alleles by maiching attributes. General information
« Browse MLST profiles
= Search MLST profiles « Number of sequences: 412175
« List- find MLST profiles matched to entered list « Mumber of profiles (MLST): 7841
« Search by combinations of MLST alleles - including partial matching. « Last updated: 2015-06-17
» Batch profile query - lookup MLST profiles copied from a spreadsheet » Profile update history
= About BIGSdb
Export Analysis
« Sequences - XMFA/ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.

= Sequence comparison - display a comparison between two sequences
» Locus Explorer - tool for analysing allele sequences stored for particular locus

If multiple schemes are available, you will need to select the scheme in the dropdown box and click ‘Download
profiles’

A R Ry Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
S LS L/ Download eles profiles
Pl IMILST / Download: Alleles | MLST profil
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle: B

Neisseria locus/sequence definitions database

The Neisseria PUubMLST sequence definition database contains allele and profile data representing the total known diversity of MNeisseria species. Every new ST deposited in this database should
have a corresponding record in the isolate database.

+ Set general options

Submissions

Q Query database * Downloads ﬁg Option settings
3

Sequence query - query an allele sequence.
Batch sequence guery - query multiple sequences in FASTA format. + MLST - == I
Browse profiles

Sequence aliribute search - find alleles by matching atiributes.
Search profiles « Manage submissions

List- find profiles matched to entered list

Search by combinations of alleles - including partial matching.

Batch profile query - lookup profiles copied from a spreadsheet. o General information
Extract finetype from whole genome data

+ Number of sequences: 519864
+ Number of profiles: Show

» Lastupdated: 2015-08-26

« Profile update history

+ About BIGSdb

Export I Analysis

+ Sequences - XMFA [ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.
« Sequence comparison - display a comparison between two sequences
» Locus Explorer - tool for analysing allele sequences stored for particular locus.

Profiles will be downloaded in tab-delimited format, e.g.
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ST abcZ adk arok
1 1 3 1
—IT

2 1 3 4
—IT

3 1 3 1
—IT

4 1 3 3
5 1 1 2
—IIT

6 1 1 2
—IIT

7 1 1 2
—IIT

8 2 3 7
9 2 3 8
10 2 3 4
11 2 3 4
—complex

12 4 3 2
13 4 10 15
14 4 1 15

fumC

gdh pdhC pgm clonal_complex
1 1 3 ST-1 complex/subgroup I/
1 1 3 ST-1 complex/subgroup I/
1 23 13 ST-1 complex/subgroup I/
4 2 3 ST-4 complex/subgroup IV
2 3 ST-5 complex/subgroup,,
3 2 11 ST-5 complex/subgroup,,
3 2 19 ST-5 complex/subgroup,,
8 5 2 ST-8 complex/Cluster A4
8 5 2 ST-8 complex/Cluster A4
8 15 2 ST-8 complex/Cluster A4
8 6 ST-11 complex/ET-37_
11 20
8 11 1 ST-269 complex
8 11 1 ST-269 complex

9.2. Scheme profile definitions
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Data records

Record pages for different types of data can be accessed following a query by clicking appropriate hyperlinks.

10.1 Isolate records

An Isolate record page displays everything known about an isolate.
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.. Query: Search | Browse | Profile/ST | List

PubM[:ST;‘ Breakdown: |solate fields | Scheme/alleles | Publications
——

. Links: Contents | Home | Options | P J

e ~

Full information on isolate M10 240474

Projects

This isolate is a

MRF Meningococcus Genome Library

The MRF Meningococcus Genome Library is a collaboration between Public Health England, The Wellcome Trust Sanger Institute and the University of
Oxford, funded by the itis | F i

Meningitis =

Use of the MRF Genome Library data must be cited in any publication or presentation making use of it.
Research Foundation

899 _MRF

MRF-MGL isclates epi years 2010/2011 to 2011/2012 excluding Morthern Ireland

E&W_genogroup_B_MRF
All MRF Meningococcus Genome Library genogroup B isclates from England and Wales in 2010/11 and 2011/12

MRF_no_NI

All MRF genomes excluding Northern Ireland

Provenance/meta data

id: 18968 species: Neisseria meningitidis
isolate: M10 240474 serogroup: B
strain designation: B: P1.19-1,15-11: F3-9: ST-269 (cc269) EMA accession: ERRO026224 Rty
country: UK sender: Dorothea Hill
continent: Europe curator: Dorothea Hill, University of Oxford, UK (E-mail:
region: South East dorothea. hil@zoo.ox.ac.uk)
year: 2010 update history: |103 updates | Show details
epidemiological year: 07/2010-06/2011 date entered: 2012-02-15
i ive { i il datestamp: 2014-06-23
Sequence bin
contigs: 275 N90: 6405
total length: 2195045 bp N93: 3513
max length: 109859 bp loci tagged: 1611
mean length: 7982 bp breakd [W
N50: 34308

Schemes and loci

4. || ] Al loci
[} u_] Capsule

- | ] Metabolism

- L Typing

|| Genetic Information Processing

Mavigate and select schemes within tree to display allele designations

B
b
£+ L] Pilin
B
B

o u_] Other schemes
i ||| Loci notin schemes

Each record will have some or all of the following sections:

206 Chapter 10. Data records



BIGSdb Documentation, Release 1.19.0

10.1.1 Projects

Projects

This isoclate is a member of the following projects:

MRF Meningococcus Genome Library

The MRF Meningococcus Genome Library is a collaboration between Public Health England, The Wellcome Trust Sanger Institute and the University of

Oxford, funded by the Meningitis Research Foundation.

Use of the MRF Genome Library data must be cited in any publication or presentation making use of it.

Meningitis Q

Research Foundation

This displays a list of projects that the isolate is a member of. Only projects that have a full description will be

displayed.

10.1.2 Provenance metadata

Provenance/meta data

id: 18968
isolate: M10 240474
strain designation: B: P1.19-1,15-11: F3-9: 5T-269 (cc269)
country: UK
continent: Europe
region: South East
year: 2010
epidemiological year: 07/2010-06/2011
disease: invasive (unspecifiediother)

This section includes:
* provenance fields

* housekeeping data

who sent the isolate

who last curated

record creation times

last update times

links to update history

species:
serogroup:
EMNA accession:
sender:

curator:

update history:
date entered:
datestamp:

Neisseria meningitidis
B

ERR056224 EEIESETY

Dorothea Hill

Dorothea Hill, University of Oxford, UK (E-mail:
dorothea hill@zoo.ox.ac.uk)

103 updates | show details
2012-02-15
2014-06-23

The update link displays page with exact times of who and when updated the record.

10.1. Isolate records
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e Ry Query: Search | Browse | Profile/ST | List
‘ Pl lLE T Breakdown: Isclate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profil itions | D submissions

Full information on isolate M10 240474

Update history

Back to isolate information

|_Timestamp | _Curator | Adion _________________|
2014-06-23 09:44 Dorothea Hill NEIS2363: new designation "28" (sequence bin scan)
NEIS2363: sequence tagged. Seqbin id: 4836; 3070-5108 (sequence bin scan)
2014-06-17 10:55 Carina Brehony gyrA: designation "1000° deleted
2014-06-16 16:17 Carina Brehony gyrA: sequence tagged. Seqgbin id: 4885; 23385-23909 (sequence bin scan)
2014-06-16 14:48 Carina Brehony gyrA: new designation "12 (sequence bin scan)
2014-06-05 15:55 Carina Brehony gyrA: new designation 1000
2014-06-05 15:55 Carina Brehony gyrA: designations "12,30" deleted
2014-05-30 13:26  Eloise Orton  gyrA: new designation "30" (sequence bin scan)
gyrA: sequence tagged. Seqbin id: 4989; 25611-26135 (sequence bin scan)
2014-05-17 09:26  Auto Tagger NEIS2155: new designation "244° (sequence bin scan)
NEIS2155: sequence tagged. Seqgbin id: 5030; 977-1984 (sequence bin scan)
pip: new designation "127" (sequence bin scan)
pip: sequence tagged. Seqgbin id: 4818; 35321-35736 (sequence bin scan)
serC: new designation "123' (sequence bin scan)
serC: sequence tagged. Seqbin id: 4765; 3629-4078 (sequence bin scan)
2014-03-16 11:15  Auto Tagger NEIS0020: new designation "3 (sequence bin scan)
NEIS0020: sequence tagged. Segbin id: 4845; 4412-5880 (sequence bin scan)
NEIS0036: new designation '8 (sequence bin scan)
NEIS0036: sequence tagged. Seqbin id: 4977, 2774-3817 (sequence bin scan)
NEIS0408: new designation 70" (sequence bin scan)
NEIS0408: sequence tagged. Seqbin id: 4850, 28381-30666 (seguence bin scan)
NEIS0409: new designation "25 (sequence bin scan)
NEIS0409: sequence tagged. Seqbin id: 4850, 30685-31230 (seguence bin scan)
MNEIS0410: new designation 7 (sequence bin scan)
NEIS0410: sequence tagged. Seqbin id: 4850, 31248-31895 (seqguence bin scan)
MNEIS0411: new designation 2" (sequence bin scan)
NEIS0411: sequence tagged. Seqbin id: 4850; 31896-32495 (sequence bin scan)
MNEIS0412: new designation "3 (sequence bin scan)
NEIS0412: sequence tagged. Segbin id: 4850; 32488-33613 (sequence bin scan)
MNEIS0721: new designation "14' (sequence bin scan)
MNEIS0721: sequence tagged. Segbin id: 4950; 33102-34214 (seguence bin scan)
MEIS1838: new designation "12' (sequence bin scan)

10.1.3 Publications

Publications (8)

+ Bennett JS, Jolley KA, Sparling PF, Saunders NJ, Hart CA, Feavers IM, Maiden MC (2007). Species status of Neisseria gonorrhoeae: evolutionary and epidemiological inferences from multilocus sequence

typing. BMC Biol 5:35
«» Didelot X, Urwin R, Maiden MC, Falush D (2009) Genealogical typing of Neisseria meningitidis. Microbiology 155:3176-86
= Jolley KA Sun L, Moxon ER, Maiden MC (2004). Dam inactivation in Neisseria meningitidis: prevalence among diverse hyperinvasive lineages. BMC Microbiol 4:34

« Jolley KA, Wilson DJ, Kriz P, Mcvean G, Maiden MC (2005). The influence of mutation, recombination, population history, and selection on patterns of genetic diversity in Neisseria meningitidis. Mol Biol Evol

22:562-9

= Maiden MC, Bygraves JA, Feil E, Morelli G, Russell JE, Urwin R, Zhang @, Zhou J, Zurth K, Caugant DA, Feavers IM, Achtman W, Spratt BG (1998). Multilocus sequence typing: a portable approach to the
identification of clones within populations of pathogenic microorganisms. Proc Mall Acad Sci U/ 5 A 95:3140-5

« Thompson EA, Feavers IM, Maiden MC (2003). Antigenic diversity of meningococcal enterobactin receptor Fetd, a vaccine component. Microbiology 149:1849-58

= Urwin R, Russell JE, Thompson EA, Holmes EC, Feavers IM, Maiden MC (2004). Distribution of surface protein variants among hyperinvasive meningococci: implications for vaccine design. infiect Immun

72:5955-62

« Wang JF, Caugant DA, Li X, Hu X, Peolman JT, Crowe BA, Achtman M (1992). Clonal and antigenic analysis of serogroup A Neisseria meningitidis with particular reference to epidemiological features of
epidemic meningitis in the People’s Republic of China. infect immun 60:5267-82

This section includes full citation for papers linked to the isolate record. Each citation has a button that will return a
dataset of all isolates linked to the paper.

If there are five or more references they will be hidden by default to avoid cluttering the page too much. Click the
‘Show/hide’ button to display them in this case.
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10.1.4 Sequence bin summary

Sequence bin

contigs: 275 N90: 6405
total length: 2195045 bp N95: 3513
max length: 109859 bp loci tagged: 1611
mean length: 7982 bp detailed breakdown:
N30: 34308

This section contains basic statistics describing the sequence bin. Clicking the ‘Display’ button navigates to the
sequence bin record.

10.1.5 Scheme and locus data
A hierarchical tree displays available schemes. Click within internal nodes to expand them.

Schemes and loci

i __| Al loci Mawigate and select schemes within tree to display allele designations
> .|| Capsule
> .|| Genetic Information Processing
- ] Metabolism
- 1| Pilin
- i Typing
-~ i| Other schemes
.|| Loci not in schemes

Clicking any terminal node will display data available for a scheme or group of schemes.

Schemes and loci

i __| Genetic Information Frocessing [ o

- 1] Metabolism MLST
- || Pilin
JT' abcZ adk arE fumC gdh pdhC pgm ST clonal complex
-_| P 4[s]| ||10[s] | 15[s gs| &8s 18| @8 269 ST-260complex
MLST
., | Finetyping antigens
- ] 188
4| Antigen genes
i ||| Ribosomal MLST -
] »

Click an allele number within the scheme profile, will display the appropriate allele definition record. Clicking the
green ‘S’ link will display the appropriate sequence tag record.
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10.2 Allele definition records

An allele definition record displays information about a defined allele in a sequence definition database.

= Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
1/ Download: Alleles | MLST profiles
. Links: Contents | Home | PorA | FetA | Options | Isolate Database

Allele information - abcZ: 2

Provenance/meta data

locus: abcZ i

allele: 2
sequences: TITGATACCE TTGCCGARGG TTTGGGTGAR ATTCGCGATT TATTGCGCCE TTACCACCEC GTCGECCATG AGTTGGARRA CGGTTCGGGT GAGGCTTTGT TGARAGAACT CAACGAATTA CAACTTGAAR TCGRAGCGRA
GEACGECTEE AAGCIGGATE CEGCAGICAR GCAGACTTIG GGGGAACICG GITTGCCGGA AMRACGAAARA ATCGECAACC ITICCGGCGE IC) CGIGICGCCT TGGCGCAGEC TTGGEIGCAG AAGCCCGACG

TATTGCTECT GGACGARCCG ACCRACCATT TGGATATCGR CGCGATTATT TGGCTGGARR ATCTGCTCAR RGCGTTTGRR GGCAGCTTGE TTGTGATTAC CCACGACCGC CGTTTTITGG ACAATATCGC CACGCGGATT
GTCEAACTCG ATC
length: 433
status: Sanger frace checked
date entered: 2001-02-07
datestamp: 2009-11-11
sender:  Keith Jolley, University of Oxford, UK
curator: Man-Suen Chan, University of Oxford (E-mail: man-suen.chan@paediatrics.ox ac uk)

Profiles containing this allele
mLsT

Isolate databases

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles database there is atleast one corresponding isolate
deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

If the allele is a member of a scheme profile, e.g. MLST, this will be listed. In this case, there will be a button to
display all profiles of that scheme that contain the allele.

Similarly, if a client database has been setup for the database and the allele has been identified in an isolate, there will
be a button to display all isolates that have that allele.
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10.3 Sequence tag records

R T Query: Search | Browse | Profile/ST | List
‘ AT 5T/ Breakdown: Isolate fields | Schemelalleles | Publications
R Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

NEIS0346 allele sequence: id-18968

Contig position

sequence bin id: 4956 length: 744
contig length: 22993 orientation: forward
start: 13864 complete: yes
end: 14607 method: Illumina
Sequence

ATGITARGCG CGCGCTACCT CCACCTGCAC GARGCCTIGG GITIGGGCCC
GATGTGGTTG AARGCGGGGAG CCGTCGTCCT GCCGTCCGCA ACATTGCCGG AAAGCCCGAC ACARATCCGC CCGCARRAGC ARACCGTCCT CAGCATTCCG CAGCGTCCGT CCGAACAGCA TACCGGTCAG GCACGGCTCA ARACCATGAAR
AGTGITGGAR ACRRACCGCCG TACATACGCG CARRCCCGCG CCIGRRACCG RAACGCCTCT GICCGGCGIT TCAGACGGCR TCGCCCCCGT ICCCECCGCT ICGGGCATAR CCRRACTTGC CEITGICAGC CIGIGICCGC CGACCGAGGR
TATGETTTAC GGGCAACTGT TCCACGGRAAA AGCGGGTGIC CTGCTCGACA ATATACTCAA AGCCGTAGGG CTCGATGCCE CCTATGTCCA CARAACCTGT TGGGTGRARA CCGCCGCCET CGGCAACCCE ATGCCGTCTG AAGCGGCAAT
CGCARATGCG CTGGRAACARA CCGCCCGCGA RCICGACGGC TECCGCGCAC CCECCGICCT GITCCICGGA CAGGCGTITG TCAARCCGGA RACGGCAGGCG ATGATTGARR CTITIGIGCGC CEGCCGCCCC TICTTCATCA TCGRCCATCC
CGCCCGGECTE TTGCGCCAAC CCGRACTCAA AGCCCGECGCC TEGCAGACGC TCARGCAGCT CARACGIGIC TIGGCGCRAAG GCGGCGGCAG ITGA

Translation

HCTRRTARZSALERAGG GEKTTITTYVQRPTVETPEHMTPS S * WERETY Fl
I VROG2ZRIL®QECGQRERLETZ EKTLTLTPY¥YSRR=*NRRCTRTLUNTGTEHN F2
LYRAHGTFSIAGRRIEKIDNTYTYRTA RADGETET DA ATYTLMEEKTI F3
1 CACTGTACGCGGCECACGECTTCABCATTECGGECAGGCGEARARACTATTACCETACAGCCGACGETARAACCGARGATGCCGTCTTARTGGAGARAAT 100
B e B B e B L Sttt e B e L

VEKERAZALZPPPARGSILGT FGPDVVEU RZSESR RZBRPUAAEVETENTIHZ LG F1
M L S AR Y LHTLUHEUSBRTLGILSG?PMUWILEKRGAVYVILUPSATTLTEPE F2
C * A RATSTCTUEKT?PWVWARTCG®*S5G6ETZPSSCRUPOQHTCHR F3
101 ATGTTAAGCGCGCGCTACCICCACCIGCACGRAGCCTIGEEITTGEECCCGATEIGETTGRRGCEEGGAGCCETCGICCTGCCGTCCGCARCATIGCCGE 200

KPDTINTPEPAEKANEREP® QEHSARASYVRTAZYSRSGTA R2RQEHNEE F1

S PTQIREPQEK®QTTVLSTIZP?QHRPSEGQHTG® QARTLTEKTME F2

K2R HKS2REKSKEPSSa2FRSTYRENSTIEVERIHEGEGSEK TP * K F3

201 AAAGCCCGACACARRTCCGCCCECARRAGCARACCETCCTCAGCATTCCRCAGCGTCCETCCGARCAGCATACCGETCAGGCACGGCTCARARCCATGAR 300
Bt e B B S et e L B el et S B

A sequence tag record displays information about the location within a contig of a region associated with a locus. The
nucleotide sequence will be displayed along with upstream and downstream flanking sequence. The length of these
flanking sequences can be modified within the general options.

If the tag is for a DNA locus and it is marked as a coding sequence, the three-frame translation will also be displayed.

10.4 Profile records

o Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
SIS/ Download: Alleles | MLST profiles
e Links: Contents | Home | PorA | FetA | Options | Isolate Database

Profile information for ST-11 (MLST)

ST abcZ adk aroE fumC gdh pdhC pam clonal complex
1" 2 3 4 3 8 4 6 ST-11 complex/ET-37 complex

sender: Paula Kriz, Paula Kriz and Keith Jolley
curator:  Keith Jolley, University of Oxford, UK (E-mail: keith jolley@zo0.ox.ac.uk)
date entered: 2001-02-07
datestamp: 2009-11-11

Client database

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles database there is atleast one corresponding isolate
deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.
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A profile record displays information about a scheme, e.g. MLST, profile. Each allele number within the profile will
be hyperlinked. Clicking these will take you to the appropriate allele definition record.

If a client database has been setup for the database and an isolate has the profile, there will be a button to display all

isolates that have the profile.

10.5 Sequence bin records

Query: Search | Browse | Profile/ST | List
'/ Breakdown: Isolate fields | Scheme/alieles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Sequence bin for M10 240474

Toggle: 1

Contig summary statistics Contig size distribution

Cumulative contig length

« Number of contigs: 275
» Total length: 2195045
* Minimum length: 145
» Maximum length: 109859
= Mean length: 7982
» olength: 16244
» NE0: 24208 '
« NO0: 6405 Click to enlarge
s N95: 3513

« Download lengths
» Download sequences (FASTA format)

« Download sequences with annotations (EMBL format)

m
4869 umina NODE_90_lenglh_109787_cov_40.983085 109859 NEIST151 144

NEIS1150 1141 2013

NEIS1149 355 3733

NEIS1148 3896 4513 —»

NEIS 1147 4521 5384

NEIS 1148 5397 5831

NEIS1145 5141 8389

NEIST144 8302 7923

NEIS1143 8005 8313

NEIS 1142 9288 10541

NEIS1140 10613 12241

NEIS1139 12301 12748

NEIS1138 12824 14382 —

NEIS1137 14426 15045

NEIS 1136 15102 15392

NEIS 1135 15585 16832

NEIST124 16828 17820

A sequence bin record contains information about that contigs associated with an isolate record. This includes:

* Number of contigs
* Total length

e Minimum length

e Maximum length

N50, N90 and N95 values

¢ Size distribution charts

There are also links to download the contigs in FASTA or EMBL format.

Finally there is a table that shows the loci that are tagged on each contig. Individual contigs can also be downloaded

in EMBL format.
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Querying data

11.1 Querying sequences to determine allele identity

Sequence queries are performed in the sequence definition database. Click ‘Sequence query’ from the contents page.

~ oo Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
Pub LS Jj Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fela | Options | Isolate Database

Toggle: @

Neisseria locus/sequence definitions database

The Neisseria PubMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new 3T deposited in this
database should have a corresponding record in the isolate database.

Q Query database * Downloads

Sequence query § query an allele sequence. « Allele sequences
« Balch sequence query - query multiple sequences in FASTA format. « MLST

« Sequence attribute search - find alleles by matching criteria (all loci together)

» Locus-specific sequence aftribute search - select, analyse and download specific alleles. § . _ ' o

« Search, browse or enter list of profiles Qg. Option settings &, Submissions
« Search by combinations of alleles - including partial matching
« Batch profile query - lookup profiles copied from a spreadsheet
« Extract finetype from whole genome data

» [ Download profies |

« Setgeneral options « Manage submissions

o General information

« Number of sequences: 537919
= Number of profiles: Show

» Lastupdated: 2015-08-27

« Profile update history

« About BIGSdb

H Export Iﬁ Analysis

« Sequences - XMFA/ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.
« Seguence comparison - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus

Paste your sequence in to the box - there is no need to trim. Normally, you can leave the locus setting on ‘All loci’
- the software should identify the correct locus based on your sequence. Sometimes, it may be quicker, however, to
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select the specific locus or scheme (e.g. MLST) that a locus belongs to.

Note: If the locus you are querying is a shorter version of another, e.g. an MLST fragment of a gene where the full
length gene is also defined, you will need to select the specific locus or the scheme from the dropdown box. Leaving
the selection on ‘All loci’ will return a match to the longer sequence in preference to the shorter one.

Click ‘Submit’.

Ry Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
FulaMILST /) Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Sequence query - Neisseria locus/sequence definitions

Please paste in your sequence to query againstthe database. Query sequences will be checked first for an exact match againstthe chosen (or all) loci - they do not need to be timmed. The nearest
partial matches will be identified if an exact match is not found. You can query using either DNA or peptide sequences. [1]

Please select locus/scheme Order results by
All loci v locus -
Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action

»

2CBCEaTOCECeATAARAACTCARAGT CATCARGTCATIOARECCECTOACCOTCORE
AR AR T e T e A ATATACCRCCaCCARARCCAT AL ECTAT
A AR T AT COeT T CeC AT AL AT CACECAGEI AR RACAT T CAT
A R e gl e e Gl el e e e e el B P gl
A A A CE e T OO e T AT AT CeTTECCAACCRCACTCACECCAAEECER

GARTIGECECEECTTIICEECATIGAAGCCETCCCEGATEGCEEATCTGAACGECEETTT -
TGATATCATCATCRL

Select FASTAfile: T
No file selected

m

If an exact match is found, this will be indicated along with the start position of the locus within your sequence.

Ry e Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMILS J_'j'l Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Sequence query - Neisseria locus/sequence definitions

Please paste in your sequence to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) loci - they do not need to be timmed. The nearest
partial matches will be identified if an exact match is not found. You can query using either DNA or peptide sequences. [3]

Please select locus/scheme Order results by
MLST - locus -

Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action
CACECEETECECEATEAARACTCARACTCATCARCTCATTCARGCCECTEACCETCEAR B SEEEELE Reset  Submit
TCIGICAR TG AR TR T Ol CCCCECACARTATACCACCE CARARECATEARCEECTAT L No file sslectad

ST AR T AT T R e A COATA TCACEAGETCAR A AT TEC AT
TEGeA A AT T T T T T O e CECaaEaCECEaTOCECaRrETAATTCCRET
TIIGAAACERCA e e CTCoCCETATCET CoTTECCAAT CECACCEATEERAnECTen
T RaCaC e T T T CaC AT T e Ao eI e G TEaCoeATETRAACERCEETTT -
TGATATCATC T CA GG CACGTICTGGCGGCTIGAGCGETCAGCTTCCTCGCCGTICAGTCD

1 exact match found.

Translate query
Allele |Length| Start position|End position
625

aroE: 8 490 136

If only a partial match is found, the most similar allele is identified along with any nucleotide differences. The varying
nucleotide positions are numbered both relative to the pasted in sequence and to the reference sequence. The start
position of the locus within your sequence is also indicated.
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.-, Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query

G IELET ) Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fets | Options | Isolate Database

Sequence query - Neisseria locus/sequence definitions

Please paste in your sequence to query againstthe database. Query sequences will be checked first for an exact match againstthe chosen (or all) loci - they do not need to be timmed. The nearest
partial matches will be identified if an exact match is not found. You can query using either DNA or peptide sequences. [T]

Please select locus/scheme Order results by
MLST - locus -

Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action
CACGCCETaCECEATCRARRACTCARACTCATCARGTCATTGAAGCCCCTEACCETCERR A EEELEELTE Reset  Submit
TCIGTCAAl AR AT G T GCCCACACARTATACCECCECCARARCCATCRACCECTAT 3 No file selected

TGAGGGCRARACCATTITGCTTITGGGCGE CGGCGCGGTGCGCGGCGTRAATTCCGGT
TGATATCATCATCARCGECACETCTGECEECTACAGCEETCACCTTCCTECCEGTICAGTCC

Translate query

Closest match: aroE: 8
Show alignment
Differences

2 differences found. [3]

ey _, 383
333p, _, 465G

The locus start pointis at position 136 of your query sequence. [T]

As an alternative to pasting a sequence in to the box, you can also choose to upload sequences in FASTA format by
clicking the file browse button.
g Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

/" Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

Sequence query - Neisseria locus/sequence definitions

Please paste in your sequence to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) loci - they do not need to be timmed. The nearest
partial matches will be identified if an exact match is not found. You can query using either DNA or peptide sequences. [1]

Please selectlocus/scheme Order results by
All loci - locus -
Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action

Select FASTA file: Reset Submit

No file selected

11.1.1 Querying whole genome data

The sequence query is not limited to single genes. You can also paste or upload whole genomes - these can be in
multiple contigs. If you select a specific scheme from the dropdown box, all loci belonging to that scheme will be
checked (although only exact matches are reported for a locus if one of the other loci has an exact match). If all loci
are matched, scheme fields will also be returned if these are defined. This, for example, enables you to identify the

MLST sequence type of a genome in one step.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

JT\{TJCT Download: Alleles | MLST profiles
I Links: Contents | Home | PorA | FetA | Options | Isolate Database

P

Sequence query - Neisseria locus/sequence definitions

Please select locus/scheme Order results by
MLST - locus -
Enter query sequence (single or multiple contigs up to whole genome in size)

>4758 |NODE_192_length 1326 gQy 47.828808

TAGARCAR CAGCAR T AT T CA AL A TTATCTGALACTCCGAGATICTAGRATTCCCGCTTITC
GCGGGARTGACGARAAGCAAGCCGTAGGTCGGATACTIGTATCCGACARRAGCCTGCCAT
CITCARATAGCCGTCGGATTCGAGARTCCGACCTGCCARRCCGGGECGCGGACGCTCCGGCE
GECRACTTAGTACGCRARRTCERRCACGRLCATCACRALRRACCCCEATTICGEATTITTCCRRT
CeGECTITTITIGCGCCCETITTGTICATCCCETGRARATATCCGCATGACRARRATATAGT S
AT TR AT ARG e R CaAA GO e CAGACASTACARATIGTACARTANGE

7 exact matches found.

abcZ: 4 433 203051 203483
adk 10 465 938327 935791
aroE: 15 490 1775325 1775814
fumC.9 465 1134240 1134704
gdh: 8 501 961439 961939
pdhC: 11 480 1341678 1342157
pgm: 9 450 1416246 1416695

MLST

269

ST-269 complex

Alternatively upload FASTA file
Select FASTA file:

No file selected

Please paste in your sequence to query againstthe database. Query sequences will be checked first for an exact match againstthe chosen (or all) loci - they do not need to be timmed. The nearest
partial matches will be identified if an exact match is not found. You can query using either DNA or peptide sequences. [T]

Action
Reset Submit

11.2 Querying multiple sequences to identify allele identities

You can also query mutiple sequences together. These should be in FASTA format. Click ‘Batch sequence query’

from the contents page.
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PubMLST Database home Contents

| Logged in- Keith Jolley (keith) ®Log sut | Change password

Neisseria profile/sequence definitions database

Toggle @ =

The Meisseria PUbMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new 3T deposited in this database
should have a corresponding record in the isolate database.

Q Query database & Downloads

aguence guen - gyan an allele sequence. « Allele sequences

query multiple sequences in FASTA format. « MLST v | & brofies I
» sequence atrbuie search - find alleles by matching criteria (all loci together)

« Locus-specific sequence attribute search - select, analyse and download specific alleles

« Search, browse or enter list of profiles & Option settings & Submissions

« Search by combinations of alleles - including partial matching. . .

« Batch profile query - lookup profiles copied from a spreadsheet. O SRIERIEE pptlons © LETEGE S ER ATE

» Extract finetype from whaole genome data + Scheme options

General information

= Number of sequences: 943056
= Number of profiles: Show

« Lastupdated: 2016-12-20

« Profile update history

» About BIGSdb

. Export |d Analysis

« Sequences - XMFA / concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.

+ Sequence comparison - display a comparison between two sequences.
# Locus Explorer -tool for analysing allele sequences stored for particular locus.

Paste your sequences (FASTA format) in to the box. Select a specific locus, scheme or ‘All loci’.

PubMLST Database home Contents

[ Logged in: Keith Jolley (keith). ®Log out | Change password

Batch sequence query - Neisseria profile/sequence definitions

Please paste in your sequences to query against the database. Query sequences will be checked first for an exact match againstthe chosen (or all) loci - they do not need to be
timmed. The nearest partial matches will be identified if an exact match is not found. You can query using either DMNA or peptide sequences. &

——Please selectlocus/scheme———————————————— ——Orderresults by —
MLST - locus

-

—— Enter query sequences (FASTA format)
UIW 3

—— Alternatively upload FASTA file
- Select FASTA file:

A G AR A T AT T A C G AR CCCECTTGETGCECEACEACATCATIATCEECATGATCARAGRRC No file selected.
O T CCCCCAACACCACTCCAR AR CGET T TCCTCT TTGACGETTTCCCCCECACECTCECACAGECCER
L ECH CLL

— Action—

The best match will be displayed for each sequence in your file. If this isn’t an exact match, the differences will be
listed.
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PubMLST Database home Contents

[ Logged in: Keith Jolley (keith). ®Log out | Change password

Batch sequence query - Neisseria profile/sequence definitions

Please paste in your sequences to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) loci - they do not need to
be trimmed. The nearest partial matches will be identified if an exact match is not found. You can query using either DMA or peptide sequences. &

Flease select locus/scheme Order results by
MLST - locus -
Enter query sequences (FASTA format) Alternatively upload FASTA file

= Select FASTA file:

SCATCGCCCARCACEACTECARRAACEETTTCTTETTTGACGETTTCCCECECACATTERCACARGCCEA Browse... | No file selected.
AGCGRTGET TEARGCAGGCET GEAT I TGEAT GCAGT CET TGRARRT CGAT GTGCCTGRACAGCGIGATTEIC
GACCCCATGACCEECCECCECETECATITGECTTCCOECCETACTTACCACGTTACCTACAACCCACCCA  Addion
AACTTIARGGCARAGACCACCTAACCEECGAAGATTTCATICAGCOCGACCACGACARRGAAGARACCET | | oo 1 o0

GAAARAACGCCTTCCCCTTTACCACCAGCARACCEARCTTTTCET CEATTTTTACAGCARACTGGAAGEE ~
GRLCACGCGCCTARATRACATCRARAGTTGACGGCACCCRRGCAGTR

[Sequencel ——— Resuts
UIW_3 Exact match found: adk: 2
UEY_1 Partial match found: adk: 2: 2 differences found. %57 — 1984 1077 _, 1074
DSH_1 Partial match found: adk: 10: 1 difference found. 288G — 2857

Text format: list | table

11.3 Searching for specific allele definitions

There are two query pages available that allow searching for specific allele definitions. The first allows querying of
all loci together by criteria that are common to all. The second is a locus-specific attribute query that can search on
any extended attributes that may be defined for a locus. This locus- specific query also allows you to paste in lists of
alleles for download or analysis.

11.3.1 General (all loci) sequence attribute search

To retrieve specific allele designations, click ‘Sequence attribute search’ on a sequence definition database contents
page.
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s Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
o 1/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

Pl MIL

Toggle: €

Neisseria locus/sequence definitions database

The Neisseria PUbBMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in this
database should have a corresponding record in the isolate database.

Q Query database -‘ﬂ Downloads
« Sequence query - query an allele sequence + Allele sequences
« Batch sequence query - query multiple sequences in FASTA format « MLST ~+ | Download profiles |
Sequence attribute search §find alleles by matching criteria (all loci together)

« LocuUs-speciic sequence attribute search - select, analyse and download specific alleles. * . _ R
» Search, browse or enter list of profiles % Option settings & Submissions
« Search by combinations of alleles - including partial matching

« Batch profile query - lookup profiles copied from a spreadsheet

« Extractfinetype from whole genome data o

« Setgeneral options « Manage submissions

General information

« Number of sequences: 537919
« Number of profiles: Show

« Lastupdated: 2015-08-27

» Profile update history

« About BIGSdb

Export IM Analysis

» Sequences - XMFA [ concatenated FASTA formats » Sequence similarity - find sequences most similar to selected allele.
« Sequence comparison - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus

Enter your query using the dropdown search box - additional terms can be added by clicking the ‘+’ button.

Designations can be queried using standard operators.

Ry Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ PubMILS J_/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Topgle: i

Query sequences for Neisseria locus/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these atthe locus-specific query page. Use this page also for access to the sequence analysis or export
plugins.

Also note that some lodi in this database have allele ids defined as text strings. Queries using the "< or *=' modifiers will work alphabetically rather than numerically unless you filter your search to a
locus that uses integer allele ids using the drop-down list.

Please enter your search criteria below (or leave blank and submit ta return all records). Matching sequences will be returned and you will then be able to update their display and query settings.

Search criteria Display
locus - = ~ abcZ [ Order by: locus - ascending «
Display: 25 «~ records per page [i]
Filter query by Action

Reset Submit

Click submit.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
IV J.: I/ Download: Alleles | MLST profiles
I Links: Contents | Home | PorA | FetA | Options | Isolate Database

P

Topgle: |

Query sequences for Neisseria locus/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these at the ocus-specific query page. Use this page also for access to the sequence analysis or export
plugins.

Also note that some loci in this database have allele ids defined as text strings. Queries using the "<’ or =" modifiers will work alphabetically rather than numerically unless you filter your search to a
locus that uses integer allele ids using the drop-down list

Please enter your search criteria below (or leave blank and submit to return all records). Matching sequences will be returned and you will then be able to update their display and query settings.

Search criteria Display
Combine searches with. AND « Order by: locus » ascending
locus - = ~ abcZ [ Display: 25 « records perpage [i]
allele id - = -5
Filter query by Action
Reset

1 record returned. Click the hyperlink for detailed infarmation.

locus |allele id| sequence sequence length |comments|flags |

abcZ 5 TITGATRACCGITGECC ... TCGICEARCICGRIC 433

Click the hyperlinked results to display allele records.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ J"HJJ\’TJJ B J_/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Togale: i

Query sequences for Neisseria locus/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these atthe
plugins.

page. Use this page also for access to the sequence analysis or export

Also note that some loci in this database have allele ids defined as text strings. Queries using the "< or *=' modifiers will work alphabetically rather than numerically unless you filter your search to a
locus that uses integer allele ids using the drop-down list.

Please enter your search criteria below (or leave blank and submit ta return all records). Matching sequences will be returned and you will then be able to update their display and query settings.

Search criteria Display
Combine searches with: AND - Order by: locus -~ ascending -
locus - = - abcZ [ Display: 25 «~ records per page [i]
allele id - = ~5
Filter query by Action

Reset Submit

1 record returned. Click the hyperlink for detailed information.

abcZ

TTTGATACCGTTGCC ... TCGTCGAACTCGATC

sequence sequence length [comments|flags |
433
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oo Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batcn profiles | List| Browse | Query
Pl LS T/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fets | Options | Isolate Database

Allele information - abcZ: 5

Provenance/meta data

locus: abcZ|i
allele: 5

sequences: TTTGATACCG TTGCCGARGE TTTGEGCGAR ATTCGCGRTIT TRTTGCGCCE TTATCATCAT GICAGCCATG AGTTGEARAR TGGITCGRGT GRGGCTTIGT TGRAAGAGCT TRRCGALTIG
CAACTTGRAAR TCGAAGCGAR GGACGGCIGG ARGCTGGAIG CGGCAGTICAR GCAGACTIIG GGIGAACIIG GITIGCCAGR ARACGARLAR ATCGGCRACC TCICCGGCGE ACAGAARLLG
CGIGITGCCC TAGCGCAGGC TIGGGIGCAG ARGCCTGAIG TATIGCTIGCT GGACGARCCG ACCARCCATT TGGACATIGR CGCGATTATT TGGCIGGAAR ATCIGCTTAR AGCGITIGAR
GGCAGCCTGG TTGTGATTAC CCACGACCGC CGTTTITIGG ACRATATCGC CACGCECATC GICGARACTCG ATC

length: 433
status: Sangerfrace checked
date entered: 2001-02-07
datestamp: 2009-11-11
sender: Keith Jolley, University of Oxford, UK
curator:  Man-Suen Chan, University of Oxford (E-mail: man-suen.chan@paediatrics.ox.ac.uk)

Profiles containing this allele
mLs
Isolate databases
PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles database there is at least one

corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample

Various search criteria can also be selected by combining with filters. Click the filter heading to display these.

~ oo Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batcn profiles | List| Browse | Query
P la ST/ Download: Alleles | MLST profiles
TS Links: Contents | Home | PorA | FetA | Options | Isolate Database

Topgle: |:

Query sequences for Neisseria locus/sequence definitions database

Some loci have additional fields which are not searchable from this general page. Search for these at the locus-specific query page. Use this page also for access to the sequence analysis or export
plugins.

Also note that some loci in this database have allele ids defined as text strings. Queries using the < or ' modifiers will work alphabetically rather than numerically unless you filter your search to a
locus that uses integer allele ids using the drop-down list.

Please enter your search criteria below (or leave blank and submit to return all records). Matching sequences will be returned and you will then be able to update their display and query settings.

Search criteria Display
allele id v < - 10 A Order by: locus v ascending
Display: 25 « records per page [i]
Filter query by Action
locus: | abcZ =1 Reset Submit
status:
sender. =1

9 records returned. Click the hyperlinks for detailed information.

locuslaleleidl —— — seauence —sequence lenginlcomments fiags|
abcZ 1 TITGATACTGITGCC TIGTCGRACTCGAIC 433
abcZ 2 TTTGATACCGTITIGCC TTGTCGAACTCGRIC 433
abcZ 3 TTTGATACCGTITIGCC TIGTTGRAACTTIGACC 433
abcZ 4 TTTGATACCGTITIGCC TTGTCGAACTCGRIC 433
abcZ 5 TTTGATACCGIIGCC ... TCGICGARCICGRIC 433
abcZ 6 TITGATACCGIIGCC ... TIGICGAACTCGRIC 433
abcd T TTTGATACTGITGCC ... TTIGTCGRACTCGRIC 433
abcZ a8 TTTGATACCGIIGCC ... TIGICGARCIIGRCC 433
abcd 9 TTTGATACCGTITIGCC ... TTIGTCGRACTCGRIC 433
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11.3.2 Locus-specific sequence attribute search

Some loci have extended attribute fields. To query these, click ‘Locus-specific sequence attribute search’ on a sequence
definition database contents page.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
]_‘rrTs ]V_J Download: Alleles | MLST profiles

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

e i P

Toggle: €

Neisseria locus/sequence definitions database

The MNeisseria PUbMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in this
database should have a corresponding record in the isolate database

Q Query database * Downloads

« Sequence query - query an allele sequence. « Allele sequences
« Baich sequence query query multiple sequences in FASTA format = MLST + | Download profles |
3 eles by matching criteria (all loci together)

Locus -5 ecmc sequence at'lrlbute search select, analyse and download specific alleles. . .
= q . = ﬁ Option settings & Submissions

. Searcn by combmzmons of alleles - including partial matching « Set general options « Manage submissions
» Batch profile query - lookup profiles copied from a spreadsheet

« Extract finetype from whole genome data
o General information

+ Number of sequences: 537919
« Number of profiles: Show

« Lastupdated: 2015-08-27

» Profile update history

« About BIGSdD

Export |M Analysis

» Sequences - XMFA [ concatenated FASTA formats » Sequence similarity - find sequences most similar to selected allele.

« Sequence comparison - display a comparison between two sequences.
» Locus Explorer - tool for analysing allele sequences stored for particular locus

Pick the required locus from the dropdown box.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
r]"rrL ]—\"'_J ! Download: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle ©
Query PorA VR2 sequences - Neisseria locus/sequence definitions database
Locusl Porf_VR2 - l:'age will reload when changed Modif
= Further information is available for this locus. form
options
Please enter your search criteria below (or leave blank and submit to return all records).
Allele fields Display Action
allele id v = - |I| (1] Order by:  allele id » ascending Reset Submit

Display: 25 « records perpage @

The fields specific for that locus will be added to the dropdown query boxes.
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. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSI/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle: @
Query PorA VR2 sequences - Neisseria locus/sequence definitions database
Locus: Pord_VR2 = Page will reload when changed Wodif
= Further information is available for this locus. fw
options
Please enter your search criteria below (or leave blank and submit to return all records).
Allele fields Display Action
family v = - 2 \I| (i} Order by:  allele id + ascending « Reset Submit
Display: 25 + records per page €
84 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.
Page: n [=]
R R U B e B R
PorA VR2 HFVQQTPESQPTLVE MN16C13F4 + AF202
PorA VR2 2—1 HFVQQPPESQFTLVE 1 5 2 1 2b MN16C13F4 = AF202 +
PorAVR2  2-10 HFVQQAPQSQSTLVE 15 2 10
PorAVR2  2-11 HFVLQTEQSQFTLVE 15 2 "
PorAVR2 2-12 HFVQQIPKSQPTLVP 15 2 12
PorAVR2 213 YFVQOTEQSQETLVE 15 2 13 MM1GC13F4 +
PorAVR2 2-14 HFVQQELASKPTLVE 15 2 14 33
PorAVR2 215 HFVQOESTSKPTLVP 15 2 15 33a(33-1)
PorAVR2 2-16 HFVQDEPTSKPTLVP 15 2 16 33b(33-2)
PorAVR2 217 HFVQDOPTSEPTLVP 15 2 17 33c(33-3)
The query form can be modified by clicking the ‘Modify form options’ tab:
Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMISI/ Download: Alleles | MLST profiles
R Links: Contents | Home | PorA | FetA | Options | Isolate Database
Toggle: @
Query abcZ sequences - Neisseria locus/sequence definitions database
Locus: abc? + Fage will reloed when changed Modif
» Further information is available for this locus form
options
Please enter your search criteria below (or leave blank and submit to return all records). e—
Allele fields Display Action
allele id -l = - |I\ o Order by:  allele id - ascending w Reset Submit

Display: 25 « records per page &

A list box can be added by clicking the ‘Show’ button for ‘Allele id list box’.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | Query
T Download: Alleles | MLST profiles
Links: Contents | Home | Pora | FetA | Options | Isolate Database

A
E ETEd  Towe®
Query abcZ sequences - Neisseria profile/sequence definitions database
Locus: abcZ v Page will reload when changed " Modiry
« Further information is available for this locus. (Fa
Modify form parameters options
Please enter your search criteria below (or leave blank and submit to return all records)
Click to add or remove additional query terms:
—— Allele fields —— Display
allele id v = - o Orderby: alele id + ascending . E] Nlelei.iel.ds
Display. 25 + records per page @ * (BB I
« | © | Fiters
Close the form modification tab and you can now enter a list of allele ids for retrieval.
~ n
o o Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
PHIBMILST) Download Alleles | MLST profiles
L o Links: Contents | Home | PorA | FetA | Options | Isolate Database )
[ Teaale: @
Query abcZ sequences - Neisseria locus/sequence definitions database
Locus: abcZ ~ Page will relead when changed Modify
« Further information is available for this locus. form
options
Please enter your search criteria below (or leave blank and submitto return all records).
—— Allele fields —— Allele id list —— Display
allele id v = - a |1 Order by:  allele id » ascending
g Display. 25 « records per page &
4 —— Action
5

Various analysis and export options will be available for use on the retrieved sequences. These include FASTA output
and Locus Explorer analysis.
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= Further information is available for this locus.

Please enter your search criteria below (or leave blank and submit to return all records).

Allele fields Allele id list Display

allels id - = - +|8 1 Order by: allele id ~ ascending  w
g Display: 25 « records per page @
4 Action
5

Reset Submit

5 records returned. Click the hyperlinks for detailed information.

locus llleleid| _ sequence _______sequence lengin|comments iags|
abcZ 1 TTTGATACTGTITIGCC ... TTIGTCGAACTCGATC 433
abcZ 2 TTTGATACCGTTIGCC ... TTIGTICGAACTCGATC 433
abc? 3 TTTGATACCGITGCC ... TTGTTGRACTIGACC 433
abcZ 4 TTTGATACCGITGCC ... TTGTCGAACTCGATC 433
abcZ 5 TTTGATACCGTIIGCC ... TCGTCGAACTCGATC 433

Analysis tools:

Export:  FASTA Table
Analysis: | Locus Explorer

11.4 Browsing scheme profile definitions

If a sequence definition database has schemes defined that include a primary key field, i.e. collections of loci that

together create profiles, e.g. for MLST, these can be browsed by clicking the link to ‘Search, browse or enter list of
profiles’.

~ oo Query Sequences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
FialiMILET / Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Togals: @

Neisseria locus/sequence definitions database

The Neisseria PUDMLST sequence definition database contains allele and profile data representing the total known diversity of Neisseria species. Every new ST deposited in this database should
have a corresponding record in the isolate database

Q Query database -*ﬂ Downloads
+ Sequence query - query an allele sequence » Allele sequences
« Batch sequence query - query multiple sequences in FASTA format. s MLST v | Download profiles

= Sequence altribute search - find alleles by matching criteria (all loci together)
Lacuc.cpacifiocasuancaatiioiccaacah - select, analyse and download specific alleles. 1% _ .
I. Search, browse of enter list of profiles I ﬁﬂ' Opticn settings
«» Search by combinations of alleles - including partial matching
« Batch profile query - lookup profiles copied from a spreadsheet.
» Extractfinetype from whole genome data o

- Submissions

« Set general options + Manage submissions

General information

* Number of sequences: 537919
= Number of profiles: Show

« Lastupdated: 2015-08-27

» Profile update history

« About BIGSdb

Export M Analysis

+ Sequences - XMFA / concatenated FASTA formats + Sequence similarity - find sequences most similar to selected allele
« Sequence comparisen - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus.

Leave query form fields blank (the display of these may vary depending on modification options set by the user).
Choose the field to order the results by, the number of results per page to display, and click ‘Submit’.
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[ . @, Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Pl MILET / Download: Alleles | MLST profiles
e Links: Contents | Home | PorA | FetA | Options | Isolate Database
Toggle: 6
Search or browse profiles - Neisseria locus/sequence definitions
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values. Modify
Locus/scheme fields Display/sort options Action form
e . . options
5T - = - [+]| @ Order by ST ~ ascending Reset
Display: 25 « records per page &
Browsing all records.
10056 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.
Page: [l 2 )= )< )5 J e )7 )= (2]
[ST/adk|abcz|arok | umCgdh |pdhC|pgm| __clonal complex
1| 3 1 1 1 1 1 3 ST-1 complexisubgroup I/
2 3 1 4 7 1 1 3 ST-1 complexisubgroup I/
il 3 1 1 1 1 23 13  5T-1 complexsubgroup M1
4 3 1 3 1 4 2 3 5T-4 complex/subgroup IV
5 1 1 2 1 3 2 3 ST-5 complex/subgroup Il
6 1 1 2 1 3 2 1 ST-5 complex/subgroup Il
701 1 2 1 3 2 19 ST-5 complex/subgroup Il
8 3 2 7 2 8 5 2 ST-8 complex/Cluster A4
9 3 2 8 1m0 8 5 2 S5T-8 complex/Cluster A4
0 3 2 4 2 a 15 2 5T-8 complex/Cluster Ad
1 3 2 4 3 8 4 6 ST-11 complex’ET-37 complex
12 3 4 2 16 8 1 20
47 4N A 4F 7 o 44 4 CT RN raranlaw
Clicking the hyperlink for any profile will display full information about the profile.
( . gt Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
Pl ILE T Download: Alleles | MLST profiles
e Links: Contents | Home | PorA | Fet4 | Options | Isolate Database

Profile information for ST-11 (MLST)

ST adk abcZ aroE fumC gdh pdhC pgm clonal complex
1 3 2 4 3 8 4 3] ST-11 complex/ET-37 complex

sender: Paula Kriz, Paula Kriz and Keith Jolley
curator: Keith Jolley, University of Oxford, UK (E-mail: keith.jolley@zoo.0x.ac.uk)
update history: |2 updat=s| Show details
date entered: 2001-02-07
datestamp: 2013-04-27

Client database

PubMLST isolates: Contains data for 3 collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles database there is at
least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a
population sample. | 1133 isclates |

11.5 Querying scheme profile definitions

Click the link to ‘Search, browse of enter list of profiles’.
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Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Download: Alleles | MLST profiles
- Links: Contents | Home | Pord | FetA | Options | Isolate Database

ST/

(R

Toggle: @

Neisseria locus/sequence definitions database

The Neisseria PUDMLST sequence definition database contains allele and profile data representing the total known diversity of Neisseria species. Every new ST deposited in this database should
have a coresponding record in the isolate database.

Q Query database -t Downloads
« Sequence query - query an allele sequence. « Allele sequences
= Batch sequence query - query multiple sequences in FASTA format. * MLST

v | Download profiles
= Sequence altribute search - find alleles by matching criteria (all loci together)

Locl o sacsuancaalitinatesasch - select analyse and download specific alleles 1% . -
Option settings

' Submissions

I- Search, browse or enter list of profiles I "]
» Search by combinations of alleles - including partial matching. « Set general options « Manage submissions
« Batch profile query - lookup profiles copied from a spreadsheet.
« Exfractfinetype from whole genome data
o General information

» Number of sequences: 537919
= Number of profiles: Show

» Lastupdated: 2015-08-27

« Profile update history

« About BIGSdb

Export M Analysis

+ Sequences - XMFA | concatenated FASTA formats + Sequence similarity - find sequences most similar to selected allele
= Sequence comparison - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus.

Enter the search criteria you wish to search on. You can add search criteria by clicking the ‘+’ button in the ‘Lo-
cus/scheme fields’ section. These can be combined using ‘AND’ or ‘OR’.

iy Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
o |/ Download: Alleles | MLST profiles

- Links: Contents | Home | Por& | Fetd | Options | Isolate Database

Toggle: 6

Search or browse profiles - Neisseria locus/sequence definitions

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values

Lotﬁ!schemeﬁelnﬁs Displayisort options Action
Combine searches with: AND « Order by: ST ~ ascending - Reseat Submit
date entered - = v 2013-02-01 +| 8 Display: 25 « records perpage @

sender (surname) - = - Jolley

5051 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

page: ({2 )3 ) 5] )7 e ) o) ) =)
ST [adk abz aroE [umC|gdh [pahc | pom| ——clonal compiex |
12 12 352 9 18 9

5001 6

5002 5 2 9 9 9 6 8 ST-41/44 complex/lLineage 3
5003 5 9 6 143 5 119 18

5004 8 7 185 26 10 1 16 ST-18 complex

5005 8 7 10 19 10 351 16 5T-18 complex

5006 8 13 10 19 10 1 9 ST-18 complex

5007 8 7 10 3 9 15 20

5008 7 12 381 91 5 21 16

5008 8 187 10 116 10 15 20

5010 8 7 10 17 10 1 9 ST-18 complex

51 3 7 72 26 10 1 16

Each field can be queried using standard operators.

Clicking the hyperlink for any profile will display full information about the profile.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
bMLSEE/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | Fetd | Options | Isolate Database
Toggle: )
Search or browse profiles - Neisseria locus/sequence definitions
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.
—— Locus/scheme fields —Disp It options —— Action form
Combine searches with: AND « Orderby: ST ~ ascending Reset Submit 4
date entered - > » 2013-02-01 (-]e Display. 25  records per page ©
sender (sumame) - = ~ Jolley
5081 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.
Page: {2 )= )+ )= )= =)=
| ST |adk|abcZ|arok [fumC|gdh |pdnC clonal complex
Qg 6 12 12 352 9 18 9
50028 5 2 9 9 9 6 8 ST-41/44 complexlLineage 3
5003 5 9 6 143 5 119 18
5004 8 7 185 26 10 1 16 5T-18 complex
5005 8 i 10 19 10 351 16 5T-18 complex
5006 & 13 10 19 10 1 9 5T-18 complex
5007 & 7 10 3 9 15 20
Other query options are available by clicking the ‘Modify form options’ tab.
. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
PubMISJ Download: Alleles | MLST profiles
T Links: Contents | Home | Por& | Fetd | Options | Isolate Database
Toggle: €
Search or browse profiles - Neisseria locus/sequence definitions
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values. i
—— Locus/scheme fields —— Display/zort options —— Action————— form
. s options
5T - = - [T| () Orderby: ST ~ ascending Reset Submit
Display: 25 « records per page &

For example, you can enter a list of attributes to query on by clicking the ‘Show’ button next to ‘Attribute values list’.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST [[] Batch profiles | Query

].:'l.lbhl:'.:S:lz/J Download: Alleles | MLST profiles

D Links: Contents | Home | PorA | Fetd | Options | Isolate Database

' Logged in: Keith Jolley (keith). BLog out | Chenge passward Help £ Toggle: @

Search or browse profiles - Neisseria profile/sequence definitions

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values. 2

x
Locusischeme fields Display/sort options

5T = - [+] @ Order by. 5T + ascen Modify form parameters

Display: 25 + records perpage| Clickto add or remove additional query terms:

i

| @ | Locusischeme fieldvalues

- bute values list

§| Filters

A list box will appear within the page. Hide the form modification tab by clicking the ‘X’ in the corner or the purple
tab again. Now you can choose the attribute to search on along with a list of values.

ery. 3equences | Baich sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSJ Download Alleles [ MLST profiles

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Toggle: 6
Search or browse profiles - Neisseria locus/sequence definitions
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.
Locus/scheme fields Attribute values list Display/sort options form
ST -] = - [+] @ |Fea st - Orderby: ST + ascending = RO
1 Display: 25 « records per page &
2
3 Action
4

4 records returned. Click the hyperlinks for detailed information.

-EEIIIEEIEH

31 1 3 ST1c0mpIexfsubgmuplﬂl
1 1 3 ST-1 complexisubgroup I/l
1 23 13 ST-1 complex/subgroup Wl
1 4 2 3  S5T-4 complex’subgroup IV

RN )
W ww
-~

1 4
1 1
1 3
Analysis tools:

Analysis: BURST
Export: Sequences

List values will be combined with any other attributes entered in the query form allowing complex queries can be
constructed.

You can also add filters to the form by again clicking the ‘Modify form options’ tab and selecting ‘Filters’.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST [[] Batch profiles | Query

PubMLSI/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith). BLog out | Change password

Help Toggle: @

Search or browse profiles - Neisseria profile/sequence definitions

Locus/scheme fields
sT v = -

[+] &

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values

Attribute values list
Field: 5T -
1

2
3
4

Display/sort aptions
Orderby. ST

.

Modify form parameters

Display: 25 + recorq Clickto add or remove additional query terms:

Locusischeme field values

- (9]
« | @ | Attribute values list

- Filters

Available filters will vary depending on the database. These will be combined with other query criteria or lists of

attributes.

Query. Sequences | Balch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

PubMLSI/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | Fet4 | Options | Isolate Database

1 record returned. Click the hyperlink for detailed information.

-EEI!-

4 3 1 3 ST-4 complex/subgroup IV
Analysis tools:

Export  Sequences

Toggle:
Search or browse profiles - Neisseria locus/sequence definitions
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.
Locusischeme fields Aftribute values list Filters form
ST 1= - |Z| @ Field: ST - Publication: | [~]e e
1 clonal complex: | ST4 complexsubgroup V. [+ @
s
3 Displaysort options Action
4

Order by: 5T

Display. 25 « records per page @

~ ascending « Reset

11.6 Identifying allelic profile definitions

For schemes such as MLST you can query allelic combinations to identify the sequence type (or more generically, the

primary key of the profile).

Click the ‘Search by combinations of alleles’ link from the sequence definition contents page.
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PubMLST Database home Contents

-
# Log in

Neisseria profile/sequence definitions database

Toggle @ =

The Neisseria PUBMLST sequence definition database contains allele and profile data representing the total known diversity of Neisseria species. Every new ST deposited in this database should have a
corresponding record in the isolate database.

Q Query database & Downloads & Option settings

s Sequence query - query an allele sequence. # Allele sequences # Set general options
= Batch sequence query - query multiple sequences in FASTA format. « MLST v | & Profiles = Scheme options

» Sequence attribute search - find alleles by matching criteria (all loci together)

« Locus-specific sequence attribute search - select, analyse and download specific alleles

« Search, browse or enter list of profiles & SRS ER
mudmg partial matching < Mansae susmissions
« Baich profile query - l[ookup profiles copied from a spreadsheet.
» Exract finetype from whole genome data

o General information

« Number of sequences: 943149
« Number of profiles: Show
.
.

Last updated: 2016-12-20
Profile update history
+ About BIGSdb

Export | Analysis

» Sequences - XMFA / concatenated FASTA formats = Sequence similarity - find sequences most similar to selected allele.

+ Sequence comparison - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus

If multiple schemes are defined in the database you should select the scheme you wish to check.

PubMLST Database home Col 5

-
# Log in

| Help | Toggle: & =

Search Neisseria profile/sequence definitions database by combinations of loci

Schemes

Please select the scheme you would like to query:

[uLsT - [ select |

—— Please enter your allelic profile below: Blank loci will be ignored.

—— Autofill profile
[“abcz | adk | aroE | fmC | gdh | pdC st Aot |
—— Options —— Display/zort options ~——— Action
Search: Exact or nearest match ~ Orderby: 5T

- ascending  «
Display: 25 - records per page &

Reset Submit

Enter a combination of allelic values (you can enter a partial profile if you wish).

11.6. Identifying allelic profile definitions
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PubMLST Database home Contents

(#iegin Toee @ =
Search Neisseria profile/sequence definitions database by combinations of loci

Schemes

Please select the scheme you would like to query:

MLST ~ | Select
~—— Please enter your allelic profile below. Blank loci will be ignored.———— —— Autofill profile
ance aak. arok TUm. gan panc pgm ST Autofil
2 3 4 3 8 4 5]
—— Options —— Display/zort options ~——— Action
Search: Exact or nearest match Order by: ST ~ ascending - Reset Submit

Display: 25 - records per page &

Alternatively, you can automatically populate a profile by entering a value for the scheme primary key field (e.g. ST)
and clicking ‘Autofill’.

PubMLST Database home Contents

-

Logged in: Keith Jolley (keith). ®Log out | Change passwaord

Search Neisseria profile/sequence definitions database by combinations of loci

Topgle: @ =

Schemes

Please select the scheme you would like to query:

MLST ~ | Select
~— Please enter your allelic profile below. Blank loci will be ignored.—————— —— Autofill profile
Sance | stk | arok | wmC | gan | panC F= )|
—— Options —— Displaylzort options ——— Action
Search: Exact or nearest match Orderby. sT ~ ascending = Reset Submit

Display. 25 « records per page &

To find the closest or exact match, leave the search box on ‘Exact or nearest match’ and click ‘Submit’. The best match
will be displayed.
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PubMLST Database home Contents

' Logged in Keith Jolley (keith). ®Log out | Change password Help o Toggle @ =

Search Neisseria profile/sequence definitions database by combinations of loci

Schemes

Please selectthe scheme you would like to query.

MLST ~ | Select

-~ Please enter your allelic profile below. Blank loci will be ignored. ———————— Autofill profile
e e I ] ST 11 (Autofi
——Options —— Display/sort options —— Action

Search: Exact or nearest match - Orderby. sT - ascending = Reset

Display. 25 - records per page @

Exact matches found (7 loci).

1 record returned. Click the hyperlink for detailed information

51 abez adkaroc nc ot pahcloom, __ cora complex |

4 G ST-11 complexET-37 complex
Analysis tools:

Export.  Seguences

Alternatively, if you wish to find all profiles that match the query profile by at least a set number of loci, select the
appropriate value in the search dropdown box, e.g. ‘4 or more matches’ will show related profiles that share at least 4
alleles with the query.

PUbMLST Database home Contents

| Logged in: Keith Jolley (keith). BbLog out | Change password Help (& Toggle: & = 1

Search Neisseria profile/sequence definitions database by combinations of loci

Schemes

Please selectthe scheme you would like to query:

MLST ~ | Select

~—— Please enter your allelic profile below. Blank loci will be ignored. ———————— —— Autofill profile
ooz |t L e | nc L ath [ pehc ST 1 Aot |
—— Opfions —— Disp t options —— Action

Search: 4 or more matches - Orderby: ST - ascending - Reszet

Display: 25 w records per page &

409 records returned (1- 25 displayed). Click the hyperlinks for detailed information.

page: [l 2 )3 J )= )2 ) e ) =) > (=]
St aocaanelunclonponcom__conarcomper

3T-8 cnmplexiCIusterM

11 2 3 4 3 8 4 6 ST-11 complew’ET-37 complex
50 2 3 198 3 8 4 6 S8T-11 complex/ET-37 complex
5 2 3 4 23 8 6 6 S5T-11 complex’ET-37 complex
52 7 i 4 3 a8 4 6 ST-11 complex/ET-37 complex
67 2 3 4 24 8 4 6 ST-11 complex’ET-37 complex
165 2 3 4 48 8 4 6 S8T-11 complew’ET-37 complex
166 2 3 (] 3 3 58 6 ST-11 complex’ET-37 complex
21 2 3 4 8 8 4 6 S8T-11 complew’ET-37 complex
214 2 3 4 3 48 4 6 ST-11 complex/ET-37 complex
247 2 3 4 5 8 4 6 ST-11 complex’ET-37 complex
285 8 3 4 3 |5 5 6 ST-11 complex/ET-37 complex
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11.7 Batch profile queries

To lookup scheme definitions, e.g. the sequence type for multiple profiles, click ‘Batch profile query’ from the se-
quence definition contents page.

PubMLST Database home Contents

P
Logged in: Keith Jolley (keith). ®Log out | Change password Toggle: €

Neisseria profile/sequence definitions database

The Neisseria PUbMLST sequence definition database contains allele and profile data representing the total known diversity of Neisseria species. Every new ST deposited in this database
should have a corresponding record in the isolate database.

Q Query database a Downloads

« Sequence guery - query an allele sequence. « Allele sequences
« Batch sequence query - query multiple sequences in FASTA format. « MLST
» Sequence attribute search - find alleles by matching criteria (all loci together)

« Locus-specific sequence attribute search - select, analyse and download specific alleles
« Search, browse or enter list of profiles Option settings Submissions

« Search by combinations of alleles - including partial matching " .
Batch profile guery §lookup profiles copied from a spreadsheet. o SEHEEIEE pptlons  ITECEfE SIS
» Exiractfinetype from whole genome data 0 SEETE GLITS

o General information

» Mumber of sequences: 943149
« Mumber of profiles: Show

« Lastupdated: 2016-12-20

« Profile update history

+ About BIGSdb

Export |J Analysis

« Sequences - XMFA/ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.
« Sequence comparison - display a comparison between two sequences.
« Locus Explorer - tool for analysing allele sequences stored for particular locus

If multiple schemes are defined in the database you should select the scheme you wish to check.

PubMLST Database home Contents

e
Logged in: Keith Jolley (keith). ®Log out | Change password

Batch profile query - Neisseria profile/sequence definitions

Schemes

Please selectthe scheme you would like to query:

ImLsT ~ [ select |

Enter allelic profiles below in tab-delimited text format using copy and paste (for example directly from a spreadsheet). Columns can be separated by any amount of
whitespace. The first column should be an isolate identifier and the remaining columns should comprise the allele numbers (show column order). Click here for example
data. Mon-numerical characters will be stripped out of the query.

——Paste in profiles — Action

Reset Submit
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Copy and paste data from a spreadsheet. The first column is the record identifier, and the remaining columns are the
alleles for each locus in the standard locus order defined for the scheme. There are links to the column order which
can be used as a header line for your spreadsheet and to example data.

Click submit after pasting in the data.

PubMLST Database home Contents

rd
Logged in: Keith Jolley (keith). BLog out | Change password

Batch profile query - Neisseria profile/sequence definitions

Schemes

Please selectthe scheme you would like to query:

MLST * | Select

Enter allelic profiles below in tab-delimited text format using copy and paste (for example directly from a spreadsheet). Columns can be separated by any amount of whitespace.
The first column should be an isolate identifier and the remaining columns should comprise the allele numbers (show column order). Click here for example data. Mon-numerical

characters will be stripped out of the query.

— Pastein profiles —Action
fisolate_6 3 & ] 5 i & 9 o Reset
fisolate 7 & & 365 55 T2 & 20
isolate 8 4 3 5 4 315 21 8
isolate 9 2 273 13 3 i 4 &
fisolate_10 2 7 159 92 93 & 2
isolate 11 2 5 12 143 23 285 7
fisolate 12 & 7 ] 56 26 18 i E
fisolate_13 11 5 18 5 9 24 3
fisolate 14 222 231 408 12 181 2 16
fisolate 15 9 4 9 17 5 3 2 -

A results table will be displayed.

PubMLST Database home Contents

e
Logged in: Keith Jolley (keith). ®Log cut | Change password E

Batch profile query - Neisseria profile/sequence definitions

[ isolate_abcZ|adk arok | iumC|gdh |pdhClpom| ST | clonal complex |
5 4 1 3 8

isolate_1 8 3 280  ST-32 complex’ET-5 complex

isolate_2 2 3| 4 86 10 118 5639 ST-11 complex’ET-37 complex
isolate_3 4 26 15 9 11 18 8381 ST-269 complex
isolate_ 4 20 5 144 35 130 123 942

i} 9 3312 S5T-41/44 complexiLineage 3
i} 9 485  ST-41/44 complexlLineage 3

isolate 5 214 6 13 §
isolate_B 3 5] 9 5

[ RT= R

isolate_7 & 6 365| b5 72| 6 20 4053

isolate_8 4 3| 5 4 315 21 8 3770 ST-32 complex’ET-5 complex
isolate_8 2 273 19 3 8 4 6 B070 ST-11 complex’ET-37 complex
isolate_10 2 7 159 92 93 B 2 10908

isolate_11 2 5 12 143 29 285 7 4658

isolate_12 & T 9 56 26 18 8 10620 5T-175 complex
isolate_13 11 5 18 5 9 24 3 10202 ST-22 complex
isolate_14 222 231 406 12 161 2 16 8927

isolate_15 9 4 9 i7f | 5 3 2 B9yT ST-103 complex
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11.8 Investigating allele differences

11.8.1 Sequence similarity

To find sequences most similar to a selected allele within a sequence definition database, click ‘Sequence similarity’
on the contents page.

s Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMMILS J;/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | 1solate Database

Neisseria locus/sequence definitions database

The Meisseria PubMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in
this database should have a corresponding record in the isolate database.

Q Query database * Downloads ﬂ Option settings

« Sequence query - query an allele sequence. + Allele sequences « Setgeneral options
« Batch sequence query - query multiple sequences in FASTA format. * MLST profiles

» Sequence aftribute search - find alleles by matching criteria (all loci together)

» Locus-specific sequence attribute search - select, analyse and download specific alleles

» Search, browse or enter list of MLST profiles

» Search by combinations of MLST alleles - including partial matching.

« Batch profile query - lookup MLST profiles copied from a spreadsheet.

« Extract finetype from whole genome data o

Submissions
[ —..]

= Manage submissions

General information

« Number of sequences: 124770

= MNumber of profiles (MLST): 10058
« Last updated: 2015-08-19

» Profile update history

« About BIGSdD

Export |M Analysis
* Sequences - XMFA / concatenated FASTA formats Sequence similarity §find sequences most similar to selected allele.

« Sequence companson - display a comparison between two sequences.
# Locus Explorer - tool for analysing allele sequences stored for particular locus.

Enter the locus and allele identifer of the sequence to investigate and the number of nearest matches you’d like to see,
then press submit.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

PubMLST

Find most similar alleles - Neisseria locus/sequence definitions

This page allows you to find the most similar sequences to a selected allele using BLAST.

Select parameters Action
Locus: abcZ - Reset
Allele: 5

Number of results: 10«

A list of nearest alleles will be displayed, along with the percentage identity and number of gaps between the se-
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quences.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST [|] Batch profiles | Query
PubMLSJ Download: Alleles | MLST profiles

T Links: Contents | Home | Por& | FetA | Options | Isolate Database

" Logged in: Keith Jalley (keith). BLog out | Change password Help '

Find most similar alleles - Neisseria profile/sequence definitions

This page allows you to find the most similar sequences to a selected allele using BLAST.

Select parameters Action
Locus: abcz -
Allele: 5

Mumber of results: 10 «

Reset Submit

abcz-5

Compare
abZ 453 33;433 [&& |
abcZ: 405 9977 1 0 433433 [ G |
abcZ: 404 9977 1 0 433433 [ G |
abcz: 213 9977 1 0 433433 [ G |
abcZ: 166 99.77 1 0 433433 [ G |
abcz: 114 99.77 1 0 433433 [ G |
abcz: 103 99.77 1 0 433433 [ G |
abcZ: 616 9954 2 0 433433 [ G |
abcZ: 547 9861 6 0 433433 [ G |
abcZ: 342 9654 15 0 433433 | Gk |

Click the appropriate ‘Compare’ button to display a list of nucleotide differences and/or a sequence alignment.

.. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSI/ Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Allele sequence comparison - Neisseria locus/sequence definitions

This tool allows you to select two alleles and highlight the nucleotide differences between them.

Select parameters Action
Locus: abcZ - Submit
Allele #1: 5
Allele #2: 453

Nucleotide differences between abcZ: 5 and abcZ: 453
Identity: 99.77 %
Show alignment

Differences: 1
300:G6—=A

11.8.2 Sequence comparison

To directly compare two sequences click ‘Sequence comparison’ from the contents page of a sequence definition
database.
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’ . @i Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
FulMILET / Download: Alleles | MLST profiles
Ui Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Neisseria locus/sequence definitions database

The Meisseria PUbBMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in
this database should have a corresponding record in the isolate database.

Q Query database * Downloads ﬂ Option settings

« Sequence query - query an allele sequence. + Allele sequences « Setgeneral options
« Batch sequence query - query multiple sequences in FASTA format. « MLST profiles

» Sequence attribute search - find alleles by matching criteria (all loci together) SrlEeciane

» Locus-specific sequence attribute search - select, analyse and download specific alleles [ —..]

» Search, browse or enter list of MLST profiles

» Search by combinations of MLST alleles - including partial matching.

« Batch profile query - lookup MLST profiles copied from a spreadsheet.

« Extract finetype from whole genome data o

= Manage submissions

General information

+ Number of sequences: 124770

= Number of profiles (MLST): 10058
» Lastupdated: 2015-08-19

» Profile update history

« About BIGSdD

Export |M Analysis

+ Sequences - XMFA/ concatenated FASTA formats *

e A
Sequence comparison

Enter the locus and two allele identifiers to compare. Press submit.

. oy Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
(Pl MILET / bownload: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Allele sequence comparison - Neisseria locus/sequence definitions

This tool allows you to select two alleles and highlight the nucleotide differences between them.

Action

Locus: abc? - Submit
Allele #1: 5
Allele #2: 8

A list of nucleotide differences and/or an alignment will be displayed.
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Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

]_"TTT?]_\"Q_]_JS'J_ Download: Alleles | MLST profiles

e i e

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Allele sequence comparison - Neisseria locus/sequence definitions

Select parameters Action

Locus: abcZ - Submit
Allele #1: 5
Allele #2: 8

Nuclectide differences between abcZ: 5 and abcZ: 8
Identity: 90.53 %
Show alignment

Differences: 41
T26-T
T8 A-G
T9A-C
81:T=C
82G—=A
83G—=A
87T.G—=A
88 A—=G
89G—A
90:T—C
93:G-C
95:C =T
99:G—A
102:G—A

See also:

Locus explorer plugin.

11.9 Browsing isolate data

This tool allows you to select two alleles and highlight the nuclectide differences between them.

Isolate records can be browsed by clicking the link to ‘Search or browse database’.

11.9. Browsing isolate data
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Neisseria PubMLST database

s Query: Search | Browse | Profile/ST | List
'/ Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

The Neisseria PUDMLST database contains data for a collection ofisolates that represent the total known diversity of Neisseria species. For every allelic profile in the
profiles/sequence definition database there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted
that it does not represent a population sample.

Q Query database

I Search or browse database I
s Search oy comoinaions of loci (profiles)

» Projects - main projects defined in database.

Qg Option settings

« Set general options -

including isolate table field handling.

4+

+ Set display and query options for locus, schemes or scheme fields.

M Analysis

Breakdown Export

« Single field + Export dataset .
« Two field = Contigs .
» Unigue combinations « Sequences - XMFA / concatenated FASTA formats .

« Scheme and alleles
« Publications
« Seqguence bin

2

Miscellaneous

* Description of database fields

Submissions

« Manage submissions

General information

» |solates: 35423

« Lastupdated: 2015-08-27
+ Update history

» About BIGSdb

Codon usage
Presence/absence status of loci
Genome comparator

BLAST

Leave query form fields blank (the display of these may vary depending on modification options set by the user).
Choose the field to order the results by, the number of results per page to display, and click ‘Submit’.

Query: Search | Browse | Profile/ST | List

©'1 ) Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Search or browse Neisseria PubMLST database

Toggle: @  Field help: i

Enter search criteria or leave blank to browse all records.

Isolate provenance/phenotype fields

id

- = » Entervalue

Display/sort options
Order by id
Display: 25

+ |9

35349 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

page: B 1)) () ()

« records per page €

Action

- ascending -

Reset

Isolate fields @

(i [ country [year]
1 A4M1027 B1; NIBSC_2803; Z1001 UsA 1937 invasive (unspecifiedfother) Meisseria memngmdls 4 5T-4 complex/subgroup IV 52 F1- 5

2 120M B35; NIBSC_2822; 21035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 S8T-1complexisubgroup Wi 52 1U F5-1

3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1099 19 15

4 M1027 B43; NIBSC_3076; Z1043 USA 1937 invasive (unspecifiedfother) Neisseria meningitidis A 4 5T-4 complex/subgroup IV

5 M00240227 UK 2000 invasive (unspecified/other) Meisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16

6 M00282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis w 1101 ST-22 complex

7 7891 B54; NIBSC_2760; Z1054 Finland 1975 invasive (unspecifiedfother) Meisseria meningitidis A 5 ST-5 complex/'subgroup Il 20 9 F31

8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14

9 0021/84 Czech Republic 1984 invasive (unspecified/other) Meisseria meningitidis w 114 ST-22 complex

10 6748 B73; NIBSC_2784, Z1073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup Ml 18-1 3 F5-1
" 129E B92; NIBSC_2828; 71092 Germany 1964 invasive (unspecifiedfother) Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Meisseria meningitidis B 1015 ST-32 complex/ET-5 complex 7 16

13 139M B99; NIBSC_2795, 71099  Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecified/other) Meisseria meningitidis X 17 14

18 1 Germany 1999 carrier Neisseria meningitidis E 864

16 2 Germany 1999 carrier Nelsserla menmgmdls B 854 ST-18 complex

PE - Ao 4RRR ——= WPni oo e e o e A AT ATA o

Clicking the hyperlink for any record will display full information about the profile.
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Query: Search | Browse | Profile/ST | List
1/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: @  Field help: id - | Go |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records
Isolate provenance/phenotype fields Display/sort options Action
id - = + Entervalue... [+]e Order by: id v ascending - Reset | Submit
Display. 25 « records perpage @
35349 records returned (1 - 25 displayed). Click the hyperlinks for detailed information
Page: (] (= =]
iolate fields © MLST
[ country _[year] Clonal complex_|PorA VR1 |Por VR2]Feth VR
1 A4M1027 B1; NIBSC_2803; Z1001 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 52 10 F1-5
2 120M B35; NIBSC_2822; 71035 Pakistan 1967 meningitis and i nia Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
3 M00242905 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1099 19 15
4 M1027 B43; NIBSC_3076; Z1043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV
5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16
6_M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
7891 B54; NIBSC_2760; Z1054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup lll 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecified/other) Meisseria meningitidis B 1102 5T-18 complex 14
9  0021i84 Czech Republic 1984 invasive (unspecified/other) Meisseria meningitidis w 114 ST-22 complex
10 G748 B73; NIBSC_2784; 21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A ST-1 complex/subgroup Ml 18-1 3 F5-1
hl 129E B92; NIBSC_2828; 21092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A ST-1 complex/subgroup Ml 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Meisseria meningitidis B 1015 $T-32 complex’ET-5 complex T 16
13 139M B99; NIBSC_2795, Z1099  Philippines 1968 Neisseria meningitidis A 1 ST-1 complex/subgroup Ml 52 10 F5-1
14 0120095 Czech Republic 1995 invasive (unspecified/other) Meisseria meningitidis X "7 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier Neisseria meningitidis B 854 ST-18 complex
a7 B Anrenaes 4nnR o Mninnarin manins@idin e aza AT 4TA nranine

11.10 Querying isolate data

The ‘Search or browse database’ page of an isolate database allows you to also search by combinations of provenance
criteria, scheme and locus data, and more.

_ Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications

‘ PubMLST
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Meisseria PubMLST database contains data for a collection ofisolates that represent the total known diversity of Meisseria species. For every allelic profile in the
profiles/sequence definition database there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted
that it does not represent a population sample.

Q Query database
I Search or browse database I
« Search oy comoinations of loci (profiles)

» Projects - main projects defined in database

& % o
Q" Option settings B Submissions
+ Set general options - including isolate table field handling.

= Set display and query options for locus, schemes or scheme fields.

+ Manage submissions

General information

« Isolates: 35423

« Lastupdated: 2015-08-27
» Update history

« About BIGSdb

‘ Breakdown

« Scheme and alleles
« Publications
« Sequence bin

Ei

Miscellaneous

* Description of database fields

Export Analysis
« Single field * Export dataset + Codon usage
* Twao field * Contigs * Presence/absence status of loci
« Unique combinations = Sequences - XMFA [/ concatenated FASTA formats « Genome comparator

BLAST

11.10. Querying isolate data
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To start with, only one provenance field search box is displayed but more can be added by clicking the ‘+° button

(highlighted). These can be linked together by ‘and’ or ‘or’.

Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Search Neisseria PubMLST database

Field help: id

Toggle: 1

Isolate provenance/phenotype fields Display/sort options

Combine with: AND - Order by: id
country - = ~ USA & Display: 25
year - = -~ 1889
Action
Reset Submit

~ ascending

~ records per page [i]

After the search has been submitted, the results will be displayed in a table.

Query: Search | Browse | Profile/ST | List
‘ X THJJ\"]_JJ 5 J_/ Breakdown® Isolate fields | Schemefalleles | Publications

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Search Neisseria PubMLST database

Field help: id

g

Toggle: i

Isolate provenance/phenotype fields

Combine with: AND « Order by: id
country - = - USA A Display: 25
year - ~ 1999
Action
Reset Submit

300 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

Page: [l 2 )= )+ )= e )7 (e =]

Isolate fields B

[ [ isolate [aises|country year]

341 M7085 000 invasive (unspecified/other) Neisseria memngmd\s

499 MDLO1A0G01 USA 2001 meningitis Meisseria meningitidis Y
500 MDLO1A2447 USA 2001 invasive (unspecified/other) MNeisseria meningitidis Y
866 MDO1227 usA 2001 Meisseria meningitidis

867 MDO1056 usA 2001 Meisseria meningitidis

868 MDO1066 USA 2001 Neisseria meningitidis

2281 M7039 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w
2299 M7257 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w
2316 M7036 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w
2317 M7084 USA 2000 invasive (unspecified/other) MNeisseria meningitidis W
2322 M7092 USA 2000 invasive (unspecifiedfother) Neisseria meningitidis W
2323 M7100 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w
2324 M7259 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w

Each field can be queried using standard operators.

Display/zort options

MLST
clonal complex PorA 'u"R PorA VR

1
1378
1379
1624
1625
1626

1

1

22

22
1065
1286
1066

+ ascending

« records per page [i]

ST-11 complex’ET-37 complex
ST-23 complex/iCluster A3
S5T-23 complex/Cluster A3

ST-167 complex
S5T-23 complex/Cluster A3
ST-269 complex

ST-11 complex’ET-37 complex 5 2
3T-11 complex’ET-37 complex 5 2
ST-22 complex (i1 3
5T-22 complex [ 3
8T-22 complex 6 3
ST-22 complex 6 3
ST-22 complex 6 3

More search features are available by clicking the ‘Modify form options’ tab on the right-hand side of the screen.
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_r Query. Search | Browse | Profile/ST | List
~ |/ Breakdown: Isolate fields | Scheme/alleles | Publications
'_' Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i/ Field help: id -
Search Neisseria PubMLST database
Isolate provenance/phenotype fields Display/sort options
Combine with: AND « Order by: id ~ ascending
country - = ~ UsA A Display: 25 « records per page [i]
year - ~ 1899
Action

Reset Submit

300 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Page: [l 2 )(s |« (5 ) e J(7 ] e )8 ][> [ ot ]

Isolate fields B MLST Finetyping antigens
[ d [ soate Jaiasos|country|year] ___discase | spocies _[sorogroup| ST | clonal complex __|PorA VR1|PorA VR2[FetA VR
USA

34 M7085 2000 invasive (unspecified/other) Neisseria meningitidis W 11 §T-11 complex’ET-37 complex

499 MDLO1A0G01 usA 2001 meningitis Meisseria meningitidis Y 1378 ST-23 complex/Cluster A3

500 MDLO1A2447 USA 2001 invasive (unspecifiediother) Neisseria meningitidis Y 1379 ST-23 complex/Cluster A3

866 MDO1227 UsA 2001 Meisseria meningitidis 1624 ST-167 complex

867 MDO1056 UsA 2001 Meisseria meningitidis 1625 ST-23 complex/iCluster A3

868 MDO1066 USA 2001 Meisseria meningitidis 1626 ST-269 complex

2281 M7089 UBA 2000 invasive (unspecifiedfother) MNeisseria meningitidis w 11 §T-11 complex’ET-37 complex 5 2
2299 M7257 UBA 2000 invasive (unspecifiediother) MNeisseria meningitidis w 11 §T-11 complex’ET-37 complex 5 2
2316 M7036 USA 2000 invasive (unspecifiedfother) Neisseria meningitidis W 22 §T-22 complex 6 3
2317 M7084 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w 22 ST-22 complex 6 3
2322 M7092 USA 2000 invasive (unspecifiediother) Neisseria meningitidis w 1065 ST-22 complex (i1 3
2323 M7 100 USA 2000 invasive (unspecified/other) MNeisseria meningitidis W 1286 5T-22 complex [ 3
2324 M7259 USA 2000 invasive (unspecified/other) MNeisseria meningitidis W 1066 5T-22 complex [ 3

A tab will be displayed. Different options will be available here depending on the database. Queries will be combined
from the values entered in all form sections. Possible options are:

¢ Provenance fields

— Search by combination of provenance field values, e.g. country, year, sender.

Allele designations/scheme field values
— Search by combination of allele designations and/or scheme fields e.g. ST, clonal complex information.

* Allele designation status

— Search by whether allele designation status is confirmed or provisional.
» Tagged sequence status

— Search by whether tagged sequence data is available for a locus. You can also search by sequence flags.
* Attribute values list

— Enter a list of values for any provenance field, locus, or scheme field.
* Filters
— Various filters may be available, including

* Publications

# Projects

*

MLST profile completion status

*

Clonal complex

*

Sequence bin size

*

Inclusion/exclusion of old versions
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(== « . Query: Search | Profile/ST
PubMLS"I"/ Breakdown: |solate fields | Schemelalleles | Publications

R Links: Contents | Home | Options | Profiles/sequences definitions

id - = ~ Enter value... (+]eo
Display/sort options
Order by: id +» ascending
Display: 25 « records perpage @

EEFEl] Toogle @ Field help: id - | & |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter -
% Modify
Isolate provenance/phenotype fields form
Modify form parameters options

Click to add or remove additional query terms:

ole/olo]o|o|o|o

| Provenance fields

| Allele designations/scheme field values
| Allele designation counts

| Allele designation status

| Tagged sequence counts

| Tagged sequence status

| Attrioute values list

Filters

If the interface is modified, a button to save options becomes available within the tab. If this is clicked, the modified

form will be displayed the next time you go to the query page.

11.10.1 Query by allele designation/scheme field

Queries can be combined with allele designation/scheme field values.

Make sure that the allele designation/scheme field values fieldset is displayed by selecting it in the ‘Modify form

options’ tab.

. . .. Query: Search | Profile/ST
‘ 'PubMI.SI/ Breakdown: Isolale fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions

Display: 35 + records per page &

Teggle: @ Field help: id _ra
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values s
x u
Isolate provenanceiphenotype fields Allele designationsischeme fields form
id - = + Enter value... B ~ = - Enter value... [+]e Modify form parameters 4
Displayisort options g Tl Click to add or remove additional query terms:
Order by: id ~ ascending  ~ Reset Submit . | @ | Provenance fields

« [ ® | Allele designationsischeme field values I

« | @ Allele designation counts
- |§| Allele designation status
. |§| Tagged sequence counts
. |§| Tagged sequence status
« | @] tribute values list

« | @] Fiters

(8]

Designations can be queried using standard operators.

Additional search terms can be combined using the ‘+’ button.
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Add your search terms and click ‘Submit’. Allele designation/scheme field queries will be combined with terms
entered in other sections.

Query: Search | Browse | Profile/ST | List
J_j Breakdown: |solate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: € Field help: id v | Go |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records
Isolate provenance/phenotype fields Allele designationsischeme fields
Combine with: AND + - IST(MLSTJ -|= - 11 |E| o
country - = - UsSA [+]e
— Display/sort options Action

r = 1999
yea - - orderby. id » ascending - Reset

Display. 25 « records per page @

10 records returned. Click the hyperlinks for detailed information

Isolate ields ©

ot Tesesleonilyenr ] dsense 1 speces  Lesroorom ST donalcomplex___Por VR1[porA V2l AR
341 M7085 2000 invasive (unspecified/other) Neisseria meningitidis ST-11 complewET-37 complex
2281 M7089 USA 2000 invasive (unspecifiediother) MNeisseria meningitidis W 11 ST-11 complex’ET-37 complex 5 2 F1-1
2299 M7257 USA 2000 invasive (unspecifiedfother) Neisseria meningitidis W 11 ST-11 complex/ET-37 complex 5 2
19369 M13519 USA 2005 invasive (unspecifiediother) Neisseria meningitidis w 11 ST-11 comple’ET-37 complex ~ 5-1 10-8 F3-5
19371 M15141 LISA 2006 invasive (unspecifiediother) Neisseria meningitidis = 11 ST-11 complex’ET-37 complex 5-1 10-8
19374 M16917 USA 2007 invasive (unspecifiediother) Neisseria meningitidis NG 11 §T-11 complex’ET-37 complex  5-1 10-8
19377 M17661 USA 2008 invasive (unspecifiedfother) Neisseria meningitidis w 11 §T-11 complex/ET-37 complex 51 10-8
19379 M18774 LISA 2009 invasive (unspecifiediother) Neisseria meningitidis W 11 ST-11 complex’ET-37 complex 5 2 F1-94
34625 NM1495 LISA 2003 invasive (unspecifiediother) Neisseria meningitidis = 11 ST-11 complex’ET-37 complex 5 2 F1-30
34640 NM313 USA 2003 invasive (unspecifiediother) Neisseria meningitidis =] 11 §T-11 complex’ET-37 complex 5 2 F1-30

11.10.2 Query by allele designation count

Queries can be combined with counts of the total number of designations or for individual loci.

Make sure that the allele designation counts fieldset is displayed by selecting it in the ‘Modify form options’ tab.

_ Query: Search | Profile/ST
Breakdown: |solate fields | Schemefalleles | Publications
Links: Contents | Heme | Options | Profiles/sequences definitions

Toggle: €8 Field help: id - |E|
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values

x
|solate provenance/phenotype fields Display/sort options

id v = » Enter value... [+]eo Order by: id Modify form parameters

Display. 25 - records per page| Clickto add or remove additional query terms

Action . IEI Provenance fields
Reset Submit . IEI Allele designations/scheme field values

Allele designation counts
. |§| Allele designation status
. |§| Tagged sequence counts
. IEI Tagged sequence status
. |§I Aftribute values list

« [©] Filters

For example, to find all isolates that have designations at >1000 loci, select ‘total designations > 1000, then click
‘Submit’.
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T e Query: Search | Profile/ST
VLS JJ Breakdown: Isolate fields | Schemelalleles | Publications
T R Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: @ Field help: id v [ ]
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values

Isolate provenance/phenotype fields L i
id - = ~ Enter value... [+]@ Jcountof total designations ~ > - 1000 & [+|@

Display/sort options Action

Order by: id - ascending -~ -

Display. 35 » records per page @

7473 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Page: [l 2 )= ) =)= J e )7 JCE )= ) (=) (==t ] |

Isolate fields @

Seqbin size

l clonal complex -

MLST Finetyping antigens
Contigs
364

1 A4M1027 B, NIBSC_2803; USA 1937 invasive Neisseria A 2069108 4 5T-4
21001 (unspecifiediother) meningitidis complex/subgroup IV

2 120M B35 NIBSC_2822, Pakistan 1967 meningitis and MNeisseria A 2059411 359 1 5T-1 52 10 F3-1
Z1035 seplicaemia meningitidis complex’subgroup Il

7 7891 B54; NIBSC_2760; Finland 1975 invasive MNeisseria A 2057385 199 5 5T-5 20 ] F3-1
71054 (unspecifiediother) meningitidis complex/subgroup Il

10 6748 B73, NIBSC_2784; Canada 1971 invasive Meisseria A 4241338 652 1 ST 18-1 £ F5-1
71073 (unspecifiediother) meningitidis complexisubgroup |

11 129E  BOZ; NIBSC_2828; Germany 1964 invasive Meisseria A 2072690 272 1 5T 52 10 F3-6
71092 (unspecifiediother) meningitidis complexisubgroup Il

42 4208 onn- koM A70R- Dhilimminae A0ED Kairmaria ) 444741 N 4 oT 4 Ea 4n CFR 4

You can also search for isolates where any isolate has a particular number of designations. Use the term ‘any locus’ to
do this.

Finally, you can search for isolates with a specific number of designations at a specific locus.

o, Query: Search | Profile/ST
_ / Breakdown: Isolate fields | Scheme/alleles | Publications
. Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: @  Field help: id »/[e=]
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values

Isolate provenance/phenotype fields i i
id v = « Enter value... [ ] Count of abcZ * > v 1 -

Display/sort options Action

Orderby: id ~ ascending Reset -

Display: 35 = records per page @

1 record returned. Click the hyperlink for detailed information

Isolate fields € Seqbin size (bp) |Contigs MLST Finetyping antigens
[ isolate [aiisses| country |vear [disease| _species _[serogroup " P) | CONIOS ST tonal compiex| PorA VA PorA VR |Feth VR

34733 LNP15075 Burkina Faso 1997 Meisseria meningitidis 3316868 1010 20 10-1 F3-1
Analysis tools:

Breakdown:  Fields Two Field Polymorphic sites Combinations Schemes/aleles Publications Sequence bin Tag status
Analysis:  Codons Presence/Absence Genome Comparator BLAST
Export:  Dataset Contigs Seguences

Additional search terms can be combined using the ‘+’ button. Designation count queries will be combined with terms
entered in other sections.
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Note: Searches for ‘all loci’ with counts that include zero, e.g. ‘count of any locus = 0’ or with a ‘<’ operator are
not supported. This is because such searches have to identify every isolate for which one or more loci are missing. In
databases with thousands of loci this can be a very expensive database query.

11.10.3 Query by allele designation status

Allele designations can be queried based on their status, i.e. whether they are confirmed or provisional. Queries will
be combined from the values entered in all form sections.

Make sure that the allele designation staus fieldset is displayed by selecting it in the ‘Modify form options’ tab.

J—I ?JJ\'G_JJ > JJ Breakdown: Isolate fields | Schemefalleles | Publications

‘ Query. Search | Profile/ST ‘

Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: € Field help: id - | G |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values
x
Isolate provenancelphenatype fields Displayisort options
id - = ~ Enter value... [+]e Order by: id Modify form parameters
Display. 25 + records per page & Click to add or remaove additional query terms:

. IEI Provenance fields

. |§I Allele designationsischeme field values
« | @] Allele designation counts

. Allele designation status

+ | © | Tagged sequence counts

= IEI Tagged sequence status

. |§| Afribute values list

- [ @] Filters

Select a locus from the dropdown box and either ‘provisional’ or ‘confirmed’. Additional query fields can be displayed
by clicking the ‘+’ button. Click ‘Submit’.

Query: Search | Browse | Profile/ST | List
‘ J‘TI b J\‘ﬂ_JJ 9 JJ Breakdown: Isolate fields | Schemefalleles | Publications

T Links: Contents | Home | Qptions | Pr uences definiions | D submission.
Toggle: €  Field help: id w | Go |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records.
Isolate provenance/phenotype fields Allele designation status
id - = ~ Entervalue.. |Z| o I adk ~ is provisional - |E| 1] I
Display/sort options Action
Order by id ~ ascending  ~ Reset | Submit
Display. 25 + records per page @
1 record returned. Click the hyperlink for detailed information |
Isolate fields @ MLST Finetyping antigens
ieeeel oty yeatdcscel _hoces _ Tesraroup STI __lonalcompiet __ Par V1 [po Viz eS|
19363 961-5945 Unknown Meisseria meningitidis 153 ST-8 complex/Cluster A4 21 F5-8
Analysis tools:
Breakdown: Fields Two Field Polymorphic sites Combinations Schemesfalleles Publications Sequence bin Tag status
Analysis:  Codons Presence/Absence Genome Comparator BLAST
Export  Dataset Contigs Sequences
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Provisional allele designations are marked within the results tables with a pink background. Any scheme field desig-
nations that depend on the allele in question, e.g. a MLST ST, will also be marked as provisional.

11.10.4 Query by sequence tag count

Queries can be combined with counts of the total number of tags or for individual loci.

Make sure that the tagged sequence counts fieldset is displayed by selecting it in the ‘Modify form options’ tab.

o G, Query: Search | Profile/ST
PubMMLS Jj Breakdown: Isolate fields | Schemelalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: @ Field help: id - |£|
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

X
Isolate provenance/phenotype fields Display/sort options

id v = » Enter value... [+]e Order by: id
Display: 25 =+ records perp Clickto add or remove additional query terms:

Modify form parameters

Action . IEI Provenance fields

Reset Submit . IEI Allele designationsischeme field values
- IEI Allele designation counts
. |§| Allele designation status

. m Tagged sequence counts
. IEI Tagged sequence status
« | @ Atiribute values list

. |§| Filters

For example, to find all isolates that have sequence tags at >1000 loci, select ‘total tags > 1000’, then click ‘Submit’.

R L Query: Search | Profile/ST
PubMLS Jj Breakdown: Isolate fields | Schemealleles | Publications
T Links: Contents | Home | Options | Profilesisequences definitions

Toggle: @  Field help: id v [
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

|solate provenance/phenotype fields
id - = - Enter value... [+]e ount of total tags v > v 1000 & [+ @

Display/sort options Action

Order by: id - ascending - Frss,

Display: 25 + records per page @

7480 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

Page: (= )= ) )= )= ) 7)== |

Isolate fields @ ;
Seqbin :
T B e e G
VR1 | VR2 | VR
1 A4M1027 BT NIBSC_2803; USA 1937 invasive Meisseria A 2069108 364 4 5T-4 52 10 F1-5
Z1001 (unspecified/other) meningitidis complex/subgroup IV
2 1200 B35 MIBSC_2822; Pakistan 1967 meningitis and Meisseria A 2059411 359 1 5T1 52 10 F51
Z1035 septicaemia meningitidis complex/subgroup 1
7 7891 B54; MIBSC_2760; Finland 1975 invasive Meisseria A 2057385 198 5 ST-5 20 9 F3-1
Z1054 {unspecifiedfother) meningitidis complex/subgroup Il
10 6748 B73; NIBSC_2784; Canada 1971 invasive Meisseria A 4241338 652 1 5T 18-1 3 F5-1
Z1073 {unspecifiedlother) meningitidis complexisubgroup 1Ml
11 129E B92, NIBSC_2828, Germany 1964 invasive Meisseria A 2072690 272 1 5T-1 52 10 F3-6
Z1092 (unspecifiediother) meningitidis complex/subgroup 11
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You can also search for isolates where any isolate has a particular number of sequence tags. Use the term ‘any locus’
to do this.

Finally, you can search for isolates with a specific number of tags at a specific locus.

FTIIJ J—\'ﬁ_J— T Breakdown: solate fields | Scheme/alleles | Publications

‘ . . _ Query: Search | Profile/ST
T Links: Contents | Home | Options | Profilesisequences definitions

Teggle: @  Field help: id - IEI
Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list ofvalues.

|solate provenance/phenotype fields
id - = ~ Enter value |E|o Count of BACTOOO065 (rpmd) » = « 2 = IEI OI

Display/sort options Action

Order by: id - ascending - Foan

Display: 25 » records per page €

4564 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

Page: (= )= )= ) =)= ) 7)==

Isolate fields @ - MLST Finetyping antigens
EELIT Contigs PorA | PorA | FetA
country serogroup| size (bp) ST| clonal complex VR 1 VRZ VR

1 A4M10Z7 1937 invasive Meisseria 2069108 5T-4 F1-5
NIEISC 28[]3, (unspecified/other) meningitidis complex/subgroup IV
21001
10 6748 B73; Canada 1971 invasive Meisseria A 4241338 652 1 5T-1 18-1 3 F3-1
NIBSC_2784; (unspecified/other)  meningitidis complex/subgroup I
Z1073
120 F4698 MIBSC_2731;, Saudi Arabia 1987 carrier Meisseria A 4192894 638 & 5T-5 20 9 F31
73515 meningitidis complex/subgroup Il
369 M587 MNIBSC_2781; Israel 1988 invasive Meisseria = 2068928 344 11 ST-11 complex’ET-37 5 2-1 F5-5
74323 {unspecified/other) meningitidis complex

Additional search terms can be combined using the ‘+’ button. Sequence tag count queries will be combined with
terms entered in other sections.

Note: Searches for ‘all loci” with counts that include zero, e.g. ‘count of any locus = 0’ or with a ‘<’ operator are not
supported. This is because such searches have to identify every isolate for which one or more loci are not tagged. In
databases with thousands of loci this can be a very expensive database query.

11.10.5 Query by tagged sequence status

Sequence tags identify the region of a contig within an isolate’s sequence bin entries that correspond to a particular
locus. The presence or absence of these tags can be queried as can whether or not the sequence has an a flag associated
with. These flags designate specific characteristics of the sequences. Queries will be combined from the values entered
in all form sections.

Make sure that the tagged sequences status fieldset is displayed by selecting it in the ‘Modify form options’ tab.
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oo Query: Search | Profile/ST
- I/ Breakdown: Isolate fields | Schemevalleles | Publications
“ Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: @  Field help: id - | Go
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values
X
Isolate provenance/phenatype fields Display/sort options
d -l = - | Enter value +|a Order by g Modify form parameters
Display: 25 + records per page & Click to add or remave additional query terms:
« | @ | Provenance fields
« | @  Allele designations/scheme field values
« | @ | Allele designation counts
« | @ Allele designation status
+ | @ | Tagged sequence counts

. E Tagged sequence status
« | @ Aftribute values list

« | @/ Filters

Select a specific locus in the dropdown box (or alternatively ‘any locus’) and a status. Available status values are:
* untagged
— The locus has not been tagged within the sequence bin.
* tagged
— The locus has been tagged within the sequence bin.
e complete
— The locus sequence is complete.
* incomplete
— The locus sequence is incomplete - normally because it continues beyond the end of a contig.
 flagged: any
— The sequence for the locus has a flag set.
* flagged: none
— The sequence for the locus does not have a flag set.
* flagged: <specific flag>

— The sequence for the locus has the specific flag chosen.
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_Query: Search | Browse | Profile/ST | List
Trri'; ]_\“_J Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: @ Field help: id 1[G )]

Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records.
Modify
|solate provenance/phenotype fields Tagged sequence status form
id - = ~ Entervalus... |T| [i ] I NEIS0001 {lpxC) ~ is flagged: internal stop coden - |T| [i] I OF
Display/sort options Action
Order by: id v ascending - Reset Submit
Display: 25 + records per page &
1 record returned. Click the hyperlink for detailed information.
Isolate fields & MLST Finetyping ant\gena
| 6 [eoate aiasos | oty [yeatdocasol __pecee  [=erotroup[ST{conalcomplex Por R Pork VRZ[FetA VR
2077 153 alpha153 Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex F1 7
Analysis tools:
Breakdown: Fields Two Field Polymorphic sites Combinations Schemes/alleles Publications Sequence bin Tag status
Analysis. Codons Presence/Absence Genome Comparator BLAST
Export: Dataset Contigs Sequences

See also:

Sequence tag flags

11.10.6 Query by list of attributes

The query form can be modified with a list box in to which a list of values for a chosen attribute can be entered - this
could be a list of ids, isolate names, alleles or scheme fields. This list will be combined with any other criteria or filter
used on the page.

If the list box is not shown, add it by selecting it in the ‘Modify form options’ tab.

. R Query: Search | Profile/ST
-]?TTTTI\"J_JJS‘ 1/ Breakdown: Isolate fields | Schemefalleles | Publications
R Links: Contents | Home | Options | Profiles/sequences definitions

EEEl Togsle @ Field help: id - [ 6o |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values g
»® e
Isolate provenance/phenotype fields Display/sort options form
id - = - Enter value... [+]e Order by id Modify form parameters b
Display. 25 ~ records per page @ Click to add or remove additional query terms:

« | ®| Provenance fields

. |E| Allele designations/scheme field values
« | @] Allele designation counts

. |§| Allele designation status

« | © | Tagged sequence counts

. |§| Tagged sequence status

. Aftribute values list

« | ©| Filters

Select the attribute to query and enter a list of values.
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. Query: Search | Browse | Profile/ST | List
bl ; J\'JFJ Y J_j Breakdown: Isolate fields | Schemefalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Help & Toggle: € Field help: id -~ Go |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records.
Isolate provenancelphenotype fields
id - = ~ Entervalue.. |E\ o |Field: id -
1
z
3
4
5
Displayisort options Action
Order by. id ~ ascending Reset Sub
Display: 25 ~ records per page @
5 records returned. Click the hyperlinks for detailed information. |
Isolate fields @ MLST Finetyping antigens

T L S 7 M B N M NN

1 A4M1027 B1, NIBSC_2803; Z1001 US4 1937 invasive (unspecified/other) Neisseria meningitidis A ST-4 complex/subgroup IV 5-2 F1-5
2 120M B35 NIBSC_2822; 21035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complexisubgroup Il 52 1U F5-1
3 MD0242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 41098 19 15

4 M1027 B43;NIBSC_3076;Z1043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complexisubgroup IV

5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16

Analysis tools:

Breakdown: Fields Two Field Combinations Polymorphic sites Schemes/alleles Publications Sequence bin Tag status
Analysis:  BURST Codons Presence/Absence Genome Comparator BLAST
Export: Dataset Contigs Sequences

11.10.7 Query filters

There are various filters that can additionally be applied to queries, or the filters can be applied solely on their own so
that they filter the entire database.

Make sure that the filters fieldset is displayed by selecting it in the ‘Modify form options’ tab.

_ Query: Search | Profile/ST
Breakdown: Isolate fields | Schemefalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions

| Help I | Toggle: €0 Field help: id -~ | G |
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values
»®
Isolate provenance/phenotype fields Display/sort options
id - = ~ Enter value... [+]e Order by: id Modify form parameters
Display: 25 -« records per page @ Click to add or remove additional query terms:

. IEI Provenance fields

. |§| Allele designationsischeme field values
. |§I Allele designation counts

. |§| Allele designation status

. |§I Tagged sequence counts

. |§| Tagged sequence status

. |E| Adfribute values list

. @ Filters

The filters displayed will depend on the database and what has been defined within it. Common filters are:

* Publication - Select one or more publication that has been linked to isolate records.
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* Project - Select one or more project that isolates belong to.

* Profile completion - This is commonly displayed for MLST schemes. Available options are:

complete - All loci of the scheme have alleles designated.

incomplete - One or more loci have not yet been designated.

partial - The scheme is incomplete, but at least one locus has an allele designated.

started - At least one locus has an allele designated. The scheme mat be complete or partial.

not started - The scheme has no loci with alleles designated.

» Sequence bin - Specify whether any sequence data has been associated with a record. Specific threshold values
may be selected if these have been ser up for the database.

* Provenance fields - Dropdown list boxes of values for specific provenance fields may be present if set for the
database. Users can choose to add additional filters.

11.11 Querying by allelic profile

If a scheme, such as MLST, has been defined for an isolate database it is possible to query the database against
complete or partial allelic profiles. Even if no scheme is defined, queries can be made against all loci.

On the index page, click ‘Search by combinations of loci (profiles)’ for any defined scheme. Enter either a partial (any
combination of loci) or complete profile.

s Query: Search | Browse | Profile/ST | List
5] '/-‘ Breakdown: Isolate fields | Scheme/alleles | Publications
"~ Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Meisseria PubMLST database containg data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population
sample.

nd
Q Query database Q“ Option settings & Submissions
s _Saarch or hrowse datahaca + Setgeneral options - including isolate table field handling s Manage submissions
Search by combinations of loci (profiles)
- Ild projecis de ed iJdld

« Setdisplay and query options for locus, schemes or scheme fields
BT

General information

« |s0lates: 35423

« Last updated: 2015-08-27
« Update history

« About BIGSdb

Export M Analysis @ Miscellaneous

G Breakdown

« Single field + Export dataset + Codon usage + Description of database fields
s Two field = Contigs s Presence/absence status of loci

« Unique combinations » Sequences - XMFA/ concatenated FASTA formats « Genome comparator

« Scheme and alleles « BLAST

» Publications
« Sequence bin

If multiple schemes are defined, you may have to select the scheme you wish to query in the ‘Schemes’ dropdown box
and click ‘Select’.
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Query: Search | Browse | Profile/ST | List

]_"TTT?R‘JFLN&'T Breakdown: Isolate fields | Scheme/alleles | Publications
o Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
Toggle:
Search Neisseria PubMLST database by combinations of loci
Schemes
Please selectthe scheme you would like to query:
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[“abez | adk | arok | fumC | gdh | pdhC | pom | st
Filters Options Display/sort options
Project: ~ [ Search: Exactor nearestmatch Order by id ~ ascending
["linclude old record versions Display: 25 + records perpage [i]
Action
Reset Submit
Enter the combination of alleles that you want to query for. Fields can be left blank.
i 200 Query Search | Browse | Profile/ST | List
:]?TTT?I\{JJ{? 1/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
Toggle: [

Search Neisseria PubMLST database by combinations of loci

Schemes

Please selectthe scheme you would like to query:

[Jinclude old record versions
Action

Reset Submit

Please enter your allelic profile below. Blank loci will be ignored Autofill profile by searching remote database
[_avez |_adk _|_are | mmC_|_oon _|_ponc st At
2 3 4 3 8 4
Filters Options Display/sort options
Project: - Search. Exactor nearest match Order by. id - ascending
Display: 25 + records per page [5]

Alternatively, for scheme profiles, you can enter a primary key value (e.g. ST) and select ‘Autofill’ to automatically

fill in the associated profile.
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. 20200, Query Search | Browse | Profile/ST | List
]?TJ'TTE\{JJS‘ J_'Lj Breakdown: Isolate fields | Scheme/alleles | Publications

e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
Toggle: i
Search Neisseria PubMLST database by combinations of loci
Schemes
Please selectthe scheme you would like to query:
MLST -
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[“abez | adk | arok | fumC | gdh | pdhC | pom | ST: 44
g 3 9 9 g 3 9
Filters Options Display/sort options
Project: ~ [ Search: Exactor nearestmatch Order by id ~ ascending
["linclude old record versions Display: 25 + records perpage [i]
Action
Reset  Submit
Select the number of loci that you’d like to match in the options dropdown box. Available options are:
¢ Exact or nearest match
» Exact match only
* X or more matches
* y or more matches
e 7z or more matches
Where Xx,y, and z will range from n-1 to 1 where n is the number of loci in the scheme.
. oo Query Search | Browse | Profile/ST | List
]?TJ'TT]?\{JJS‘ JJ Breakdown: Isolate fields | Schemefalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
Toggle: i

Search Neisseria PubMLST database by combinations of loci

Schemes

Please selectthe scheme you would like to query:

MLsT -
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[“abcz | adk | arof | fmC | odh | pnC ST: 44 Aurofl
9 6 9 g 9 6 g
Filters Options Display/sort options
Project: ~ [ Search: Exactor nearestmatch Order by id ~ ascending ~
[“linclude old record versions Display. 25 « records perpage [i]
Action

Reset Submit

Click ‘Submit’.
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Query. Search | Browse | Profile/ST | List
JJ\J Ja 9 JJ Breakdown: Isolate fields | Scheme/alleles | Publications
e Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

11.12 Retrieving isolates by linked publication

Click ‘Publications’ in the Breakdown section of the contents page.

Toggle: i
Search Neisseria PubMLST database by combinations of loci
Schemes
Please selectthe scheme you would like to query:
MLST -
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[“abcz | adk | arok | fumC | gdh | pdnC | pom | ST 4
9 6 g g g 6 9
Filters Options Display/sort options
Project: - [i] Search: Exactor nearest match Order by: id ~ ascending
["linclude old record versions Display: 25 « records per page [5]
Action
Reset
Exact matches found (7 loci).
119 records returned (1 - 25 displayed). Click the hyperlinks for detailed information
Page: (= )= < ][5 ]
I5c-|atefelds MLST Finetyping antigens
mm | ___species __serogroup|ST] clonal complex PorA VR1]PorA VR2[FefA VR |
Germany 1999 carrler Meisseria memngmd\s B 44 ST-41/44 complex/Lineage 3
70 38 Germany 1999 carrier Meisseria meningitidis MG 44 ST-41/44 complex/Lineage 3
427  NGE30 74692 MNorway 1988 carrier Meisseria meningitidis B 44 5T-41/44 complex/Lineage 3 21 16 F1-7
774 99182 Canada 1999 invasive (unspecifiedlother) Neisseria meningitidis B 44 ST-41/44 complex/Lineage 3
T92 99-132 Canada 1999 invasive (unspecifiedfother) Meisseria meningitidis B 44 ST-41/44 complex/Lineage 3
975  0069/93 Czech Republic 1993 carrier Meisseria meningitidis NG 44 ST-41/44 complex/Lineage 3 22 14-4 F1-7
1097 3532 Z7184 The Metherlands 1975 Meisseria meningitidis B 44 ST-41/44 complex/Lineage 3 4
1603 0213/93 Czech Republic 1993 carrier Meisseria meningitidis B 44 ST-41/44 complex/Lineage 3 22 14-4 F1-19
1604  0214/93 Czech Republic 1993 carrier Meisseria meningitidis MG 44 5T-41/44 complex/Lineage 3 22 14-4 F1-7
1R22 na44m2 Mrarh Rannhlic 10072 rarriar Maicecaria maninnitidie a AA QT_A1iAA ranmnlavil inaana 2 7 4.4 E1.7
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" _ Query: Search | Browse | Profile/ST | List
LT &7 .
3L JJ Breakdown: Isolate fields | Schemel/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Neisseria PUBMLSET ¢

contain

sample.

Q Query database

« Search or browse database
» Search by combinations of loci (profiles)
« Projects - main projects defined in database

Qg Option settings

Breakdown Export
« Single field « Export dataset
= Two field = Contigs

» Unique combinations » Sequences - XMFA ! concatenated FASTA formats

+ Set general options - including isolate table field handling
« Setdisplay and query options for locus, schemes or scheme fields.

Analysis

« Codon usage

+ Presence/absence status of loci
» Genome comparator

« BLAST

data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profilesisequence definition
database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population

o= Submissions

« Manage submissions

General information

« |solates: 35423

« Last updated: 2015-08-27
« Update history

= About BIGSdb

@ Miscellaneous

+ Description of database fields

A list of publications linked by isolates within the database will be displayed.

_ Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Schemefalleles | Publications

‘ PabMILST

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Publication breakdown of dataset

Filter query by Display
Author: All authors - Order by: number of isolates + descending
Year Allyears ~ Display. 25 « records per page

73 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

Page: [z (=]

PubMed
id
17517841 2007 Taha MK, Vazquez JA, Hong E, Bennett DE, Bertrand S, Bukovski S, Cafferkey MT, Carion
F, Christensen JJ, Diggle M, Edwards G, Enriquez R, Fazio C, Frosch M, Heuberger S,
Hoffmann S, Jolley KA, Kadlubowski M, Kechrid A, Kesanopoulos K, Kriz P, Lambertsen L,
Levenet |, Musilek M, Paragi M, Saguer A, Skoczynska A, Stefanelli P, Thulin S, Tzanakaki
G, Unemo M, Vogel U, Zarantonelli ML (2007) Antimicrob Agents Chemother 51: 2784-92
18815379 2008 Buckee CO, Jolley KA, Recker M, Penman B, Kriz P, Gupta S, Maiden MC (2008) Proc Natl
Acad Sci U S A105: 150827
15776372 2005 Claus H, Maiden MC, Wilson DJ, McCarthy ND, Jolley KA, Urwin R, Hessler F, Frosch M,
Vogel U (2005) J Infect Dis 191: 1263-71
15528708 2004 Yazdankhah SP, Kriz P, Tzanakaki G, Kremastinou J, Kalmusova J, Musilek M, Alvestad T,
Jolley KA, Wilson DJ, McCarthy ND, Caugant DA, Maiden MC (2004) J Clin Microbiol 42:
514653
17825091 2007 BennettJS, Jolley KA, Sparling PF, Saunders MNJ, Hart CA, Feavers IM, Maiden MC (2007)
BMC Biol 5: 35
15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mol Biol Evol 22: 562-9

ar Citation

18375809 2008 Russell JE. Urwin R. Grav 5J. Fox AJ. Feavers IM. Maiden MC (20081 Microbioloav 154:

Action
Submit

Isolates in

epidemiological inferences from multilocus sequence typing.

The influence of mutation, recombination, population history, and
selection on patterns of genetic diversity in Neisseria meningitidis.
Molecular epidemioloav of meninaococcal disease in Enaland and

Target gene sequencing to characterize the penicillin G
susceptibility of Neisseria meningitidis

Role of selection in the emergence of lineages and the evolution of
virulence in Neisseria meningitidis.

Genetic analysis of meningococci carried by children and young

adults.

Distribution of serogroups and genotypes among disease-

associated and carried isolates of Neisseria meningitidis from the

Czech Republic, Greece, and Morway.

Species status of Neisseria gonorrhoeae: evolutionary and

378 isolates

EE T ——

These can be filtered by author and/or year, and the sort order changed.
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i g Query. Search | Browse | Profile/ST | List
’JJ\’E_.J B JJ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Publication breakdown of dataset

Filter query by Display Action
AUthor: Jolley KA - Order by, number of isolates « descending - Submit
Year: Allyears Display. 25 » records per page

13 records returned. Click the hyperlinks for detailed information.

d Citation

17517841 2007 Taha MK, Vazquez JA, Hong E, Bennett DE, Bertrand S, Bukovski S, Cafferkey MT, Carion F, Christensen JJ,
Diggle M, Edwards &, Enriquez R, Fazio C, Frosch M, Heuberger S, Hoffmann S, Jolley KA, Kadlubowski M,
Kechrid A, Kesanopoulos K, Kriz P, Lambertsen L, Levenet |, Musilek M, Paragi M, Saguer A, Skoczynska A,
Stefanelli P, Thulin S, Tzanakaki G, Unemo M, Vogel U, Zarantonelli ML (2007) Antimicrob Agents
Chemaother 51: 2784-92

18815379 2008 Buckee CO, Jolley KA, Recker M, Penman B, Kriz P, Gupta 3, Maiden MC {2008) Proc Natl Acad SciU S A
105: 15082-7

15776372 2005 Claus H, Maiden MC, Wilson DJ, McCarthy WD, Jolley KA, Urwin R, Hessler F, Frosch M, Vogel U (2005) J
Infect Dis 191: 1263-71

15528708 2004 Yazdankhah SP, Kriz P, Tzanakaki G, Kremastinou J, Kalmusova J, Musilek M, Alvestad T, Jolley KA, Wilson
D.J, McCarthy ND, Caugant DA, Maiden MC (2004) J Clin Microbiol 42: 5146-53

17825091 2007 Bennett JS Jolley KA, Sparling PF, Saunders NJ, Hart CA, Feavers IM, Maiden MC (2007) BMC Biol 5: 35

15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mal Biol Evol 22: 562-9

. Isolates in

Target gene seguencing to characterize the 1670 isolates

penicillin G susceplibility of Neisseria
meningitidis.

Role of selection in the emergence of lineages 1054 isolates

and the evolution of virulence in Neisseria
meningitidis

Genetic analysis of meningococci carried by 822 isolates

children and young adults

Distribution of serogroups and genotypes among
disease-associated and carried isolates of

Neisseria meningitidis from the Czech Republic,

Greece, and Norway.

Species status of Neisseria gonorrhoeae:
evolutionary and epidemiological inferences from

multilocus sequence typing.

The influence of mutation, recombination, 378 isolates

To display the isolate records for any of the displayed publications, click the button to the right of the citation.

J—'I

e, Query: Search | Browse | Profile/ST | List
UL IATET / Breakdown: Isolate fields | Schemefalleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Publication breakdown of dataset

Filter query by Display Action
Author: Jolley KA - Order by: number of isolates » descending - Submit
Year Allyears Display. 25 « records per page

13 records returned. Click the hyperlinks for detailed infarmation.

Citation

17517841 2007 Taha MK, Vdzguez JA, Hong E, Bennett DE, Bertrand S, Bukovski S, Cafferkey MT, Carion F, Christensen JJ,
Diggle M, Edwards G, Enriquez R, Fazio C, Frosch M, Heuberger S, Hoffmann S, Jolley KA, Kadlubowski M,
Kechrid A, Kesanopoulos K, Kriz P, Lambertsen L, Levenet |, Musilek M, Paragi M, Saguer A, Skoczynska A,
Stefanelli P, Thulin S, Tzanakaki G, Unema M, Vegel U, Zarantonelli ML (2007) Antimicrob Agents
Chemother 51: 2784-92

18815379 2008 Buckee CO, Jolley KA, Recker M, Penman B, Kriz P, Gupta S, Maiden MC (2008) Proc Matl Acad ScilU S A
105: 15082-7

15776372 2005 Claus H, Maiden MC, Wilson DJ, McCarthy ND, Jolley KA, Urwin R, Hessler F, Frosch M, Vogel U (2005) J
Infect Dis 191: 1263-71

15528708 2004 Yazdankhah SP, Kriz P, Tzanakaki G, Kremastinou J, Kalmusova J, Musilek M, Alvestad T, Jolley KA, Wilson
DJ, McCarthy ND, Caugant DA, Maiden MC (2004) J Clin Microbiol 42: 5146-53

17825091 2007 Bennett JS, Jolley KA, Sparling PF, Saunders NJ, Hart CA, Feavers IM, Maiden MC (2007) BMC Biol 5: 35

15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mol Biol Evol 22: 562-9

15784588 2005 Bennett 13, Griffiths DT, McCarthy MD, Sleeman KL, Jolley KA, Crook DW, Maiden MC (2005) Infect Immun
73:2424-32
A11N1RRR 2000 Inlley KA Kalmusaua | Feil F1 Gunta & Musilak M Kriz P Maidan MC 020000 1 Clin Micrnhinl 8- 4409-R

Title

database
Target gene sequencing to characterize the 1670 isolates
penicillin G susceptibility of Neisseria

meningitidis.

Role of selection in the emergence of lineages 1054 isolates

and the evolution of virulence in Neisseria
meningitidis.

Genetic analysis of meningococci carried by 822 isolates

children and young adults.

Distribution of serogroups and genotypes among
disease-associated and carried isolates of

Meisseria meningitidis from the Czech Republic,

Greece, and Norway.

Species stalus of Neisseria gonorrhoeae:
evolutionary and epidemiological inferences from =
multilocus sequence typing

The influence of mutation, recombination,
population history, and selection on patterns of

genetic diversity in Neisseria meningitidis

Genetic diversity and carriage dynamics of
Neisseria lactamica in infants

Carriad mAninanrace in the Czarh Rennhblic 2 MAe7iocima 1

The abstract of the paper will be displayed (if available), along with all isolates linked to it.
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o Query. Search | Browse | Profile/ST | List
1/ Breakdown: Isolate fields | Scheme/alleles | Publications
- Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Publications cited in the Neisseria PubMLST database

Citation query (PubMed id: 17825091)

Bennett JS, Jolley KA, Sparling PF, Saunders NJ, Hart CA, Feavers M, Malden MC (2007) BMC Biol 5:35

Species status of Neisseria gonorrhoeae: ev i y and epil ical inferences from multilocus sequence typing.

The seven loci Neisseria MLST scheme was readily adapted to N. gonorrhoeae isolates, providing a highly discriminatory typing method. In addition, these data permitted phylogenetic and
population genetic inferences to be made, including direct comparisons with N. meningitidis and N. lactamica. Examination of these data demonstrated that alleles were rarely shared among the
three species. Analysis of variation at a single locus, gdh, provided a rapid means of identifying misclassified isolates and determining whether mixed cultures were present.

576 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Page: [l 2 ) 2 )+ J[s Jle (7 e lo] (][ Last]

Iso\aleﬂelds ﬂ MLST
[id | isolate | aiiasos | countiy [voar| _ disease | specios _[serogroup| ST | clonal complex
1 A4M1027 BT, Z1001 USA 1937 invasive (unspecmedﬁotnsr) Neisseria memngmdls ST-4 complex/subgroup IV

2  120M B35,Z1035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complexisubgroup Ifll 5—2

T 7891 B54; 21054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5  ST-5 complex’subgroup Il 20

10 G748 B73; 21073 Canada 1971 invasive (unspecifiedlother) Neisseria meningitidis A 1 5T-1 complex/subgroup Il 18-1

" 129 B92, Z1092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup 111l 5-2

13 139mMm B99; Z1099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup 111l 5-2

19 83131 B213;, 721213 Ghana 1973 invasive (unspecified/other) Meisseria meningitidis A 4 8T-4 complex/subgroup IV T

24 54355 B227;7Z1227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5  ST-5 complexsubgroup Il 51

3 10 B269; 21269 Burkina Faso 1963 invasive (unspecified/other) Meisseria meningitidis A 4 ST-4 complex/subgroup IV T

34 20 B275; 21275 Niger 1963 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1complexisubgroup I/l 52

35 26 B278; 21278 Miger 1863 invasive (unspecifiedlother) MNeisseria meningitidis A 4 ST-4 complex/subgroup IV T

46 255 B318; Z1318 Burkina Faso 1966 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup [V 7-2

52 243 B362;,Z1362 Cameroon 1966 Meisseria meningitidis A 4 8T-4 complex/subgroup IV T

61 393 B392,71392  Greece 1968 carrier Meisseria meningitidis A 1 ST-1complex/subgroup Il 52

64 254 B439;71439 Djibouti 1966 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1complex/subgroup I/l 52 10 F1-7
67 S5611 B466;Z1466 Australia 1977 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1complexisubgroup I/l 52 10 F5-1
82 11-004 B503; 21503 China 1884 invasive (unspecifiedlother) Neisseria meningitidis A 5  ST-5 complex’subgroup Il 20 9 F3-8

11.13 User-configurable options

The BIGSdb user interface is configurable in a number of ways. Choices made are remembered between sessions.
If the database requires you to log on, the options are associated with your user account, whereas if it is a public
database, that you haven’t logged in to, the options are associated with a browser cookie so they will be remembered
if you connect from the same computer (using the same browser).

Most options are set by clicking the ‘Set general options’ link on the database contents page. Most of the available
options are visible for isolate databases, whereas sequence definition databases have fewer available.
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s i, Query: Search | Browse | Profile/ST | List
3 IS/ Breakdown: 1solate fields | Schemelalleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

sample.

Q Query database

« Search or browse database
» Search by combinations of loci (profiles)
« Projects - main projects defined in database

ﬁg Option settings

&

Breakdown Export
« Single field « Export dataset
= Two field = Contigs

» Unique combinations » Sequences - XMFA ! concatenated FASTA formats
« Scheme and alleles
» Publications

« Sequence bin

The Meisseria PubMLST c contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population

Set general options fincluding isolate table field handling
« Setdisplay and query options for locus, schemes or scheme fields.

o= Submissions

« Manage submissions

General information

« |solates: 35423

« Last updated: 2015-08-27
« Update history

= About BIGSdb

@ Miscellaneous

+ Description of database fields

Analysis

« Codon usage

+ Presence/absence status of loci
» Genome comparator

« BLAST

11.13.1 General options

The general options tab is displayed by default. If another tab is being shown, click the ‘General options’ header.

- " Query: Search | Browse | Profile/ST | List
AT T .
T3l L/ Breakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUbMLST) only. If some of the options dont appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

- General options

Display 25 « records per page.

Page bar position: top and bottom ~

Display 100 - nucleotides per line in sequence alignments

Display 100 - nucleotides offlanking sequence (where available).
Display locus aliases if set

Enable tooltips (beginners mode).

Set options

» Main results table
» Isolate record display
» Provenance field display

» Query filters

Reset

Reset all to defaults

Click the reset button to remove all user settings for this database - this includes locus and scheme field preferences.

The general tab allows the following options to be modified

* Records per page
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* Page bar position

* Nucleotides per line - Some analyses display sequence alignments. This option allows you to set the width of
these alignments so suit your display.

* Flanking sequence length - This sets the length of flanking sequence upstream and downstream of a particular
locus that is included whenever a sequence is displayed. Flanking sequences are displayed fainter that the locus
sequence.

* Locus aliases - Loci can have multiple names (aliases). Setting this option will display all alternative names in
results tables.

¢ Tooltips (beginner’s mode) - Most query forms have help available in the form of information tooltips. These
can be switched on/off here. They can also be toggled off by clicking the Toggle: ‘i’ button at the top-right of
the display of some pages.

Click ‘Set options’ to remember any changes you make.

11.13.2 Main results table

The ‘main results table’ tab contains options for the display of paged results following a query.

Click the ‘Main results table’ header to display the tab.

T Query: Search | Browse | Profile/ST | List
PubMILS

. 'J_/' Breakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUDMLST) only. If some of the options don't appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

+ General options

Display 25 - records per page.

Page bar position: top and bottom -

Display 100 « nucleotides per line in sequence alignments.
Display 100 + nucleotides of flanking sequence (where available).
Display locus aliases if set.

Enable tooltips (beginner's mode).

| Setoptions
» Main results table

+ lsolate record display
» Provenance field display

» Query filters
Reset

Click the reset button to remove all user seftings for this database - this includes locus and scheme field preferences.

Reset all to defaults

The ‘main results table’ tab will scroll up.
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Query: Search | Browse | Profile/ST | List
/ Breakdown: |solate fields | Schemefalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

-

uhMILST,

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUDMLST) only. If some of the options don't appear to set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your brows er.

» General options

~ Main results table

[Tl Hyperlink allele designations where possible.

Differentiate provisional allele designations.

[Tl Display information about sequence bin records tagged with locus information (tooltip).
& Display sequence bin size.

[Tl Display contig count.

& Display publications

Set options

» Isolate record display

» Provenance field display

v Query filters

Reset

Click the reset button to remove all user seftings for this database - this includes locus and scheme field preferences.

Reset all to defaults

This tab allows the following options to be modified:

» Hyperlink allele designations - Hyperlinks point to an information page about the particular allele definition.
Depending on the locus, these may exist on a different website.

Differentiate provisional allele designations - Allele designations can be set as confirmed or provisional, usually
depending on the method of assignment. Selecting this option will display provisional designations in a different
colour to confirmed designations.

Information about sequence bin records - Creates a tooltip that displays details about sequence tags correspond-
ing to a locus.

 Sequence bin records - Displays a tooltip linking to the sequence tag if available.
» Sequence bin size - Displays the size of the sum of all contigs associated with each isolate record.
» Contig count - Displays the number of contigs associated with each isolate record.

* Publications - Displays citations with links to PubMed for each record.

11.13.3 Isolate record display

The ‘isolate record display’ tab contains options for the display of a full isolate record.

Click the ‘Isolate record display’ tab to display the tab.
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2o Query Search | Browse | Profile/ST | List
VLS J",’ Breakdown: |solate fields | Scheme/alleles | Publications
- ~7 Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUbMLST) only. If some of the options dont appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

+ General options

Display 25 « records per page.

Page bar position: top and bottom

Display 100 - nucleotides per line in sequence alignments

Display 100  + nucleotides offlanking sequence (where available)
Display locus aliases if set

Enable tooltips (beginners mode).

Set options

+ Main results table

» Provenance field display

v Query filters

Reset

Click the reset button to remove all user seftings for this database - this includes locus and scheme field preferences.

Reset all to defaults

The ‘Isolate record display’ tab will scroll up.

2 i Query. Search | Browse | Profile/ST | List
PubMILS JJ’ Breakdown' Isolate fields | Scheme/alleles | Publications
o . o Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUDMLST) only. If some of the options don't appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

» General options

+ Main results table

¥ Isolate record display

Differentiate provisional allele designations.
Display sender, curator and last updated details for allele designations (tooltip),
Display information about sequence bin records tagged with locus information (tooltip).
[Tl Display information about whether alleles have flags defined in sequence definition database (shown in sequence detail tooltip).
Display full information about sample records (tooltip).

Set options

» Provenance field display

» Query filters

Reset

Click the reset button to remove all user settings for this database - this includes locus and scheme field preferences.

Reset all to defaults

This tab allows the following options to be modified:

« Differentiate provisional allele designations - Allele designations can be set as confirmed or provisional, usually
depending on the method of assignment. Selecting this option will display provisional designations in a different
colour to confirmed designations.
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Display sender, curator and last updated records - Displays a tooltip containing sender information next to each
allele designation.

* Sequence bin information - Displays a tooltip with information about the position of the sequence if tagged
within the sequence bin.

Allele flags - Displays information about whether alleles have flags defined in sequence definition databases.

Display full information about sample records - Used when the database is used as part of a basic laboratory
information management system (LIMS). This option will display records of samples available for the displayed

isolate.

11.13.4 Provenance field display

The ‘provenance field display’ tab contains checkboxes for fields to display in the main results table.

Click the ‘Provenance field display’ tab to display the tab.

s A Query: Search | Browse | Profile/3T | List
ubMILST '/-‘ Breakdown: Isolate fields | Schemefalleles | Publications
T - "~ Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

E

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Meisseria PubMLST) only. If some of the options don't appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

= General options

Display 25 =« records per page.

Page bar posiion: top and bottom «

Display 100 - nuclectides per line in sequence alignments.
Display 100 » nucleotides of flanking sequence (where available).

Display locus aliases if set.
Enable tooltips (beginners mode)

Set options

» Main results table

» Isolate record display

+ Provenance field display

» Query filters

Reset
Click the reset button to remove all user settings for this database - this includes locus and scheme field preferences

Reset all to defaults

The ‘Provenance field display’ tab will scroll up.
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~o oo Query Search | Browse | Profile/ST | List
‘ FPala IMIILET /) Breakdown: Isolate fields | Schemelalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUbMLST) only. If some of the options dont appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

» General options
» Main results table

v Isolate record display

~ Provenance field display
Selectthe isolate provenance fields that you wish to be displayed in the main results table following a query. Settings for displaying locus and scheme data can be made by performing a
locus, scheme or scheme field query and then selecting the 'Customize’ option
#isolate [ disease [E amoxicillin Dcipruﬂoxacinjaﬂge
¥ aliases [Clsource [Tl sulphonamide [Cl pending_assembly
strain_designation Dep\demiology [T ceftriaxone Dassemb\y_stalus
¥ country [ species [Tl ceftriaxone_range [Tl EMA_accession
[Tl continent serugruup D:hloramphemicol Dprivale_pm]ed
region [CIMLEE_designation [Cl chigramphenicol_range [l comments
year serofype [T cefotaxime [ sender
[l epidemiological_year [Clsera_subtype [T cefotaxime_range [ curator
age_yr ET_no [} rifampicin &) date_entered
[Clage_mtn [T penicitiin [Tl riftampicin_range [ datestamp
sex Dpemcil\in_range [} ciprofloxacin
[(None ] [ Defautt ] [ Set options |

» Query filters

Reset

Click the reset button to remove all user seftings for this database - this includes locus and scheme field preferences.

Reset all to defaults

Some fields will be checked by default - these are defined during database setup (maindisplay option).

Check any fields that you wish to be displayed and then click ‘Set options’. You can return to the default selection by
clicking ‘Default’ followed by ‘Set options’.

11.13.5 Query filters

The ‘query filters’ tab contains checkboxes for provenance fields and scheme completion status. Checking these results
in drop-down list box filters appearing in the query page filters fieldset.

Click the ‘Query filters’ tab to display the tab.
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9 oo Query Search | Browse | Profile/ST | List
Dl IAILET ) Breakdown: Isalate fields | Schemelalleles | Publications
R Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Set database options

Here you can set options for your use of the website. Options are remembered between sessions and affect the current database (Neisseria PUbMLST) only. If some of the options dont appearto set
when you next go to a query page, try refreshing the page (Shift + Refresh) as some pages are cached by your browser.

+ General options

Display 25 « records per page.

Page bar position: top and bottom

Display 100 - nucleotides per line in sequence alignments

Display 100  + nucleotides offlanking sequence (where available)
Display locus aliases if set

Enable tooltips (beginners mode).

Set options

+ Main results table

» Isolate record display

» Provenance field display

Reset

Click the reset button to remove all user settings for this database - this includes locus and scheme field preferences.

Reset all to defaults

The ‘Query filters’ tab will scroll up.

» Main results table
+ |Isolate record display

» Provenance field display

» Query filters

Select the fields for which you would like dropdown lists containing known values on which to filter query results. These will be available in the filters section of the query interface.

| cefotaxime | capsule Region D and D" profile completion
|cef0laxwrne7range |Comugative Plasmid profile completion
| rifampicin | DNA replication profile completion

| Factor H-binding protein profile completion
|Glyculysis profile completion

| Gonococeal Genetic 1sland profile completion
lIron acquisition profile completion

| Kdo addition profile completion

| rifampicin_range

| ciprofioxacin

| ciprofioxacin_range
| pending_assembly
| assembly_status

[ None ][ Default ][ Set options ]

[“lisolate [T ENA_accession ["]LOS alpha chain transferases prafile completion

"] country || private_project || LoS inner core transferases profile completion

["] eontinent ["] comments [ 08 transportexport profile completion

[l region [ sender || Lipid A biosynthesis: acyltransferases profile completion
[“lyear [ curator ["] Lipid A biosynthesis: other profile completion

|1 epidemialogical_year "] date_entered [N, meningitidis profile completion

[T age_yr ["] datestamp ["INeisseria genus core genes profile completion

|1 age_mtn [V MLST prafile completion || Nucleotide excision repair profile completion

[ sex [ |Fmetypmg antigens profile completion ("1 Pilus genes profile completion

"] disease ["1183 profile completion || Protein glycosylation profile completion

") source || ADP-heptose biosynthesis profile completion | Purine metabolism profile completion

|"] epidemiology || Aminoacyl4RNA biosynthesis profile completion || Pyrimidine metabolism profile completion

"] species || Antibiotic resistance profile completion || Pyruvate dehydrogenase complex profile completion
|| serogroup || antigen genes profile completion || RMA polymerase profile completion

|| MLEE_designation || capsule Region A- Serogroup A profile completion |¥| Ribosomal MLST profile completion

[ serotype |"| capsule Region A- Serogroup B profile completion |"] small requiatary RNAS profile completion

|| sero_subtype || capsule Region A- Serogroup C profile completion [l TCA cycle profile completion

[1EeT_no |"| capsule Region A- Serogroup E profile completion | UDP-GIcNAC synthesis profile completion

|"] penicitin || capsule Region A- Serogroup H profile completion "l uDP-glucose and UDP-galactose biosynthesis profile
[ penicitiin_range ["J capsule Region A- Seragroup L profile completion completion

| amozxicillin || capsule Region A- Serogroup W profile completion ["1virB T4SS profile completion

["] suiphanamide [ capsule Region & - Seragroup X profile completion [ beta lactamase plasmid profile completion

[ cefiriaxone [l capsule Region A- Seragroup ¥ profile completion ["] eMLST (20 1ocus partial genes) profile completion
["] ceftriaxone_range [ capsule Region A- Serogroup Z prafile completion ["] eMLST (20 locus wnole genes) profile completion
[l entoramphenicol [l capsule Region B profile completion [ rpiF species profile completion

: | chloramphenicol_range : | Capsule Region C profile completion [¥I Publications

[ [

[ [

[ [

[ [

[ [

[ [

[ [
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A list of possible filters appears. Click any checkbox for a filter you would like to make available. Click ‘Set options’
when done. You can return to the default selection by clicking ‘Default’ followed by ‘Set options’.

11.13.6 Modifying locus and scheme display options

Whether or not loci, schemes or scheme fields are displayed in result tables, isolate records, or within query dropdown
boxes can all be set with default options when first defined. These attributes can, however, be overridden by a user,
and these selections will be remembered between sessions.

The procedure to modify these attributes is the same for locus, schemes or scheme fields, so the steps for loci will be
demonstrated only.

Click the appropriate link on the isolate contents page.

A R Query: Search | Browse | Profile/ST | List
f =t ) | 3 J_'j“ Breakdown: Isolate fields | Scheme/alleles | Publications
- "~ Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Meisseria PubMLST contains data fora ion ofi that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population
sample.

ned
Q Query database a* Option settings & Submissions
« Search or browse database + Set general options - including i « Manage submissions
s Search by combinations of loci (profiles) « Setdisplay and query options foff locus, schemes or scheme fields.

» Projects - main projects defined in database General information

= |solates: 35423

« Last updated: 2015-08-27
s Update history

= About BIGSdb

Export M Analysis @ Miscellaneous

G Breakdown

» Single field = Export dataset « Codon usage « Description of database fields
 Two field + Contigs + Presence/absence status of loci

» Unique combinations = Sequences - XMFA/ concatenated FASTA formats « Genome comparator

» Scheme and alleles » BLAST

« Puplications
« Sequence bin

Either select the locus id by querying for it directly.
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Query. Search | Browse | Profile/ST | List
IV J.r =1/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i

Query loci for Neisseria PubMLST database

Please enter your search criteria below (or leave blank and submit to return all records). Matching loci will be returned and you will then be able to update their display and query settings.

Search criteria Display
id - = - abcZ A Order by: id -~ ascending -
Display: 25 + records per page[i]
Filter query by Action

Reset Submit

1 record returned. Click the hyperlink for detailed information.

Customize

locus options

[[id_|data type] allle i formatlength llength varies coding sequence o genome position]isolate display” [main display” query fiek”

abcZ  DMNA integer 433 false true 1176340 allele only false frue true
* Default values are displayed for this field. These may be overridden by user Dreferan ce.

Designations can be queried using standard operators.

Alternatively, you can search by filtering loci by schemes. Click the ‘Filter query by’ header and select the scheme in
the dropdown box.

. Query: Search | Browse | Profile/ST | List
‘ = hJ\‘JrJ Ly J Breakdown: Isolate fields | Schemeralleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: |i

Query loci for Neisseria PubMLST database

Please enter your search criteria below (or leave blank and submit to return all records). Matching loci will be returned and you will then be able to update their display and query settings.

Search criteria Display
id - | Orderby: id - ascending -

Display. 25 + records per page[i]
Filter query

data type:

4

Action

Reset

allele id format:
length varies:
coding sequence:
orf:

match longest:
per filter:

probe filter:

flag table:

isolate display:
main display:

e

UEIEEIEI

4

query field:
analysis:
curator. [« [7]

I scheme: | MLST

4
= = =

4

7 records returned. Click the hyperlinks for detailed information

Customize

locus options

[ Loat e i is omatichah cnth g codng seqancelorl genome pstionloii dspar man dspar cuery ta sy

abcZ integer false frue 1176340 allele only false frue frue
adk DNA integer 465 false true 1 991951 allele only false true true
arcE DNA integer 490 false frue 2 2079469 allele only false frue frue
fumC  DNA integer 465 false true 1 1592943 allele only false true true
gdh DMNA integer 501 false true 1 1514394 allele only false true true
pdhC  DNA integer 480 false true 1 1453970 allele only false true true
pgm DMNA integer 450 false true 1 965481 allele only false true true

* Default values are displayed for this field. These may be overridden by user preference.
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Once loci have been selected, click Customize ‘locus options’.

7 records returned. Click the hyperlinks for detailed information

Customize

locus options

["id_|daia type  allle id formatlengtn llsngth varies | coding sequence lorf gonome positon isolate display” [main dispiay” query fiekd” Janalysis'
DMA 433

abcZ integer false true 1 1176340 allele only false frue frue
adk  DNA integer 465 false true 1 991951 allele only false frue true
aroE  DNA integer 490 false true 2 2079469 allele only false frue true
fumC  DNA integer 465 false true 1 1592943 allele only false frue frue
gdh DHNA integer 501 false true 1 1514394 allele only false true true
pdhC  DMA integer 480 false true 1 1453970 allele only false true true
pgm DNA integer 450 false true 1 965481 allele only false true true

* Default values are displayed for this field. These may be overridden by user preference.

You can then choose to add or remove individual loci from the selection by clicking the appropriate checkboxes. At
the bottom of the page are a number of attributes that you can change - clicking ‘Change’ will affect all selected loci.

Possible options for loci are:
* isolate_display - Sets how the locus is displayed within an isolate record:
— allele only - display only identifier
— sequence - display the full sequence
— hide - don’t show at all
» main_display - Sets whether the locus is displayed in the main results table following a query.
 query_field - Sets whether the locus appears in dropdown list boxes to be used within queries.

e analysis - Sets whether the locus can be used in data analysis functions.

Note: Settings for loci can be overridden by those set for schemes that they are members of. For example, if you set
a locus to be displayed within a main results table, but that locus is a member of a scheme and you set that scheme not
to be displayed, then the locus will not be shown. Conversely, if you set a scheme to be displayed, but set its member
locus not to be shown, then that locus will not be displayed (but other loci and scheme fields may be, depending on
their independent settings).
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User projects

If user projects are enabled, authenticated users are able to set up their own projects in order to group isolates for
analysis. If private data and user quotas are enabled, these projects can include private records that can then be shared
with other user accounts. Note, that simply adding a record to a user project does not make the record itself private.

Note: User projects can be enabled by an administrator by setting ‘user_projects="yes”” in the config.xml file for the
database.

To create a new project, go to the isolate database contents page and click ‘Your projects’.

PubMLST Database home Contents

| Logged in- Keith Jolley (keith) #Log out | Change password

Neisseria PubMLST database

The Meisseria PUbMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence
definition database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does notrepresenta
population sample.

Q Query database E Projects ﬁ Option settings

= Search or browse database ji = 3et general options - including isolate table field handling
« Search by combinations of loci (profiles) « Your projects = Set display and query options for locus, schemes or scheme fields.

« View/modify client software permissions
& Submissions o General information

= Manage submissions » |solates: 43053

« Lastupdated: 2017-06-19
« Defined field values

» Update history

« About BIGSdb

T
e Breakdown Export |’ Analysis @ Miscellaneous

» Single field » Export dataset » Codonusage » Description of database fields
» Two field « Contigs « Presencel/absence status of loci

« Unigue combinations « Sequences - XMFA / concatenated FASTA formats « Genome comparator

» Scheme and alleles s BLAST

= Publications
« Sequence bin
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Enter the name of your project (this must be unique on the system - you will be told if the name is already used). You
can optionally include a description - if you do this, this will appear within isolate records when accessed from your
account. Click ‘Create’.

PubMLST Database home Contents

| Logged in: Keith Jolley (keith). ®Log cut | Change password =

User projects

g New private projects

Projects allow you to group isolates so that you can analyse them easily together.

Please enter the details for a new project The project name needs to be unique on the system. A description is optional but only projects with descriptions will be displayed on an
isolate record page (only you and users you give access will see this)

——Mew project ——Action——
Name: J UK group W ST-11 2016

Create

Description:§ croup W ST-11 isolates from the UK in
201s.

Existing projects

You do not own or are a member of any projects.

e

You can either add isolates to your project directly following a query or by manually editing a list of ids.

12.1 Adding isolates to a user project following a query

Perform an isolate database query. If you have set up a project, there will be a link in the results header box. Select
your project and click ‘Add these records’.

PubMLST Database home Contents

| Logged in: Keith Jolley {keith). BLog out | Change password Help G Toggle @ = |

Search or browse Neisseria PubMLST database

Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.

Modify
——Isolate provenance/phenotype fields —— Allele designations/scheme fields form
Combine with: AND ~ ST (MLST) -] - - 11 B options
1t = UK [+
country - - |L|0 . Di t options ~ Action
serogrou = w
e - = ORieany i ~ sscending +  Reset | Submit
year > = + 2016

Display: 25 - records per page &

163 records returned (1 - 25 displayed). Click the hyperlinks for detailed information

——Your projects
I UK group W ST-11 2016 =  Add these records I

Page: [ (2] )= )5 )e (7]

Isolate fields & MLST Finetyping antigens

| 00200000 solatefieds®@ 00000000 | T
Seqbin
D R e e e e e s
M16 UK 2016 w 2111799 257 2 3 4 3 g 4 6 11 ST-11 5 2

42451 sputum  Meisseria F1-1
240077 meningitidis complex’ET-37
complex

42475 W16 UK 2016 invasive MNeisseria w 2098168 222 2 3| 4 EY 8 4 6 1 ST-11 5 2 F1-1
240003 (unspecified/other) meningitidis complex’ET-37
complex

42473 W16 UK 2016 invasive Neisseria w 2108815 265 2 3 4 3 8 4 6 11 ST-11 5 2 F141
240006 (unspecified/other) meningitidis complex/ET-37
complex

42480 W16 UK 2016 invasive MNeisseria w 2117414 338 2 3| 4 EY 8 4 6 1 ST-11 5 2 F141
240010 (unspecified/other) meningitidis complex/ET-37
complex

A%AQ1 MR [Bl%s INAR inuaciva Maiccaria w DINRTNA IR0 2 e A 2 a A R a1 aTa1 = 2 Fa-14R
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The records will be added to the project. Please note that it doesn’t matter whether any of the records have been
previously added.

12.2 Adding or removing isolates belonging to a user project by edit-
ing a list

From the user projects page, click the ‘Add/remove records’ link for the project that you wish to modify.

PubMLST Database home Contents

Logged in: Keith Jolley (keith). Log cut | Changs passward =

User projects

g New private projects
Projects allow you to group isolates so that you can analyse them easily together.

Please enterthe details for 2 new project. The project name needs to be unique on the system. A description is optional but enly projects with descriptions will be displayed on an isolate record page (only
you and users you give access will see this).

~——New project —— Action——
Name: Create
Description: -

Your projects

e T M O T
® |4 | [

UK group W ST-11 2016 Group W ST-11 isolates from the UK in 2016 163
You can also add isolates to projects from the results of a query.

Note that deleting a project will not delete its member isolates

@

Edit the list of ids of records belonging to the list. You can copy and paste this list if you wish to prepare it in a
spreadsheet or text editor. Click ‘Update’ when finished.

PubMLST Database home Contents

Logged in: Keith Jolley (keith). BLog cut | Change password =

User projects

Project: UK group W ST-11 2016
Group W ST-11 Isalates from the UK in 2016.

The list below contains id numbers for isolate records belonging to this project. You can add and remove records to this project by maodifying the list of isolate ids. This only affects which records belong to
the project - you will not remove isolate records from the database by removing them from this list.

-~ Isolateids ——  Action

42451 & Reset Update
42475 e
42478
42480
42481
42482
42483
42484
42485
42486 -
42489

You can also add isolate records to this project from the results of a query.

@
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12.3 Accessing project isolates

To browse isolate records belonging to a project, go to the user projects page and click the ‘Browse’ link for the

project.

PubMLST Database home Contents

Logged in: Keith Jolley (keith). BLog out | Change password

User projects

E New private projects

you and users you give access will see this).

Projects allow you to group isolates so that you can analyse them easily together.

@

Note that deleting a project will not delete its member isolates

Addiremove records| Modify users
® ¢

[) UK group W ST-11 2016 Group W ST-11 isolates from the UK in 2016
You can also add isolates to projects from the results of a query.

——MNew project —— Action——
Name: Create
Description: -
Your projects
Description

3 163

Administrator

Please enter the details for a new project. The project name needs to be unique on the system. A description is optional but only projects with descriptions will be displayed on an isolate record page (only

Alternatively, you can select the project from the projects filter on the isolate query page. This would enable you to
combine the project with additional search criteria

PubMLST Database home Contents

Logged in: Keith Jolley fkeith). #Log cut | Change password Topgle: @ =
Search or browse Neisseria PubMLST database
Enter search criteria or leave blank to browse all records. Modify form parameters to filter or enter a list of values.
——Isolate provenance/phenotype figlds —— Filters form
o options
id - = ~ | Enter value... [+]e Publication: | : @
Project | 1 selected +
MLST profiles | « Check all % Uncheck all (<]
Clonal complex (MLST): | = maer s wqmenes iy o N
Bexsero OMV peptides.. [[irish Memr]gucuccus Genome Librz
[ZIMRF Meningococcus Genome Libr
Ribosomal MLST profiles: Il EXCL MRF
SELErR e ["] penA sequence analysis Tl
Thinclude old record vers| [ poB sequence analysis |‘
D t options T || Scottish MRF Genome Library
Orderby: g - ascendng - o ‘ e UK group W ST-11 2016
Display. 25 « records per page & N = m : v }
163 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.
——Your projects
Select project... v | Addtheserecords |
Page: Bz 131151 1)
Isolate fields @& Segbi MLST Finetyping antigens
egoin Contigs = PorA | PorA | FetA
country | year source | species |serogroup| size (bp) abcZ arok |fumC pdhC ST| clonalcomplex | o | oo |y
42451 M16 UK 2016 sputum  Neisseria w 2111799 257 2 3 4 EY 8 4 6 11 ST-1 5 2 F1-1
FAONTT maninnitidie ramnlaviET 27

Please note that you will only see your project in the filter list if you are logged in. As a private project, only you will

see it.
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12.4 Allowing other users to share your project

You can share a project that you own with any other user. In order to do this, you must know the username that they
use to log in with. They will see the project in their own list of private projects and in the query interface projects filter.

From the user projects page, click the ‘Modify users’ link for the specified project:

PubMLST Database home Contents

| Logged in: Keith Jolley fieith]. ®Log cut | Change password

User projects

E New private projects

Projects allow you to group isolates so that you can analyse them easily together.

Please enter the details for a new project The project name needs to be unique on the system. A description is optional but only projects with descriptions will be displayed on an isolate record page (only you and

users you give access will see this).

—— MNew project — Action——
Name Create
Description: S

Your projects

| Delete [Add/remove records| Modify users Administrator IEEE
® & [ & | UKgroupw5T11 2016 Group W ST-11 isolates from the UK in 2016. 53 183

You can also add isolates to projects from the results of a query.

MNote that deleting a project will not delete its member isolates

®

Enter the username of the person you wish to share with and click ‘Add user’:

PubMLST Database home Contents

| Logged in: Keith Jalley keith]. BLog out | Change password

User projects

Project: UK group W ST-11 2016
Users
The following users have permission to access the project (either explicitly or through membership of a user group).

— Users ~ Aclion

|Admin |AddiRemove records Update users |

Jolley, Keith (keith)

—— Add user ~—— Action

Enter usemame: hbmtcher Add user |
PETTETTTEEITEY wi —

You need to know e 0%

@

If user groups are in use, you can also share your project with all members of a user group from the same page.

Once a user has been added, you can give them permission to administer (add other users, modify the description or

delete) or add/remove records to the project:

12.4. Allowing other users to share your project
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PubMLST Database home Contents

e
Logged in: Keith Jolley (keith). ®Log cut | Change password E

User projects

Project: UK group W ST-11 2016
Users

The following users have permission to access the project (either explicitly or through membership of a user group).

——Users —— Action
in{Add/Rem

Update users
® Bratcher, Holly (hbratcher) —

Jolley, Keith (keith)

—— Add user —— Action

Enter usemame: hbratcher Add user
“ou need to know the username of any user you wish to add,

@

12.5 Deleting a user project

You can delete a project from the user projects page by clicking the ‘Delete’ link next to the project in question.

PubMLST Database home Contents

-
Logged in: Keith Jolley (keith). BLog out | Change password

User projects

g New private projects

Projects allow you to group isolates so that you can analyse them easily together.

Please enter the details for a new project. The project name needs to be unique on the system. A description is optional but only projects with descriptions will be displayed on an isolate record page (only you
and users you give access will see this).

—— New project —— Agtion——
Name: Create
Description -

Your projects

m.rem rocords Modityusersl — Proct |~ Description _—__|Administrator |
0 n

' UK group W ST-11 2016 Group W ST-11 isolates from the UK in 2016. ~ 163 [}
ucan alse add |so|ates to projects from the results of a query.

Note that deleting a praject will not delete its member isolates.

@

If the project contains any isolates you will be asked for confirmation. Click the ‘Delete project’ button.
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PubMLST Database home Contents

| Logged in: Keith Jolley (ieith). BLog out | Change passward

User projects

This project contains 163 isolates. Please confirm that you wish to remove the project (the isalates in the project will not be deleted).

E New private projects

Projects allow you to group isolates so that you can analyse them easily together.

Please enter the details for a new project. The project name needs to be unique on the system. A description is optional but only projects with descriptions will be displayed on an isolate record page (only you
and users you give access will see this).

~—— Mew project —— Action——
S Create
Description R

Your projects

B e e

UK group W S8T-11 2018 Group W ST-11 isolates from the UK in 2016 163
You can also add |so|ales to projects from the results of a query.

Mote that deleting a project will not delete its member isolates.

@«

If the project contains no isolates, the confirmation page is skipped and the project is removed immediately.

Note: Removing a project does not delete the isolate records belonging to it. A project is simply a means of grouping
records.
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cHAPTER 13

Private records

Users with a status of ‘submitter’, ‘curator’, or ‘admin’ can upload private isolate records that will be hidden from
public view. A quota needs to be set for the user by an admin before they are able to do this.

13.1 Uploading private records

In order to upload private records, you need to make sure that you are logged in. If your account has a quota, there
will be a menu item called ‘Private data’. Click the ‘Upload/manage records’ link.

PubMLST Database home Contents

Logged in: Keith Jolley (keith). #Log out | Change password =

Neisseria PubMLST database

The Neisseria PUbMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the pr quence definition
there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database g Projects ﬂ Option settings & Submissions

« Search or browse database « Main public projects = Setgeneral options - including isolate table field handling. « Manage submissions
» Search by combinations of loci (profiles) » Your projects » Set display and query options for locus, schemes or scheme fields
« View/modify client software permissions

n Private data
o General information
s Upload/imanage records
» |solates: 43172

» Last updated: 2017-06-23
» Defined field values

« Update history

» About BIGSdb

[ | [y
e Breakdown Export J Analysis Miscellaneous

« Single field = Export dataset « Codonusage + Description of database fields
» Two field + Contigs + Presence/absence status of loci

« Unique combinations » Sequences - XMFA [ concatenated FASTA formats « Genome comparator

« Scheme and alleles « BLAST

« Publications
» Sequence bin
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You will see an overview of your quota and links to upload and edit your records. Click the ‘Upload private isolate
records’ link (assuming you have quota available).

PubMLST Database home Contents

e
Logged in: Keith Jolley (keith). ®Log ocut | Change password

Private records

a Limits

Accounts have a quota for the number of private records that they can upload. Uploading of private data to some registered projects may not count against your quota.

Records (total): 0
Records (quota): 0
Quota: 100
You can upload: 100

& Upload
I Upload private isolate records I

Curate
» Update private records [EiEEe e

You will then be taken to a curator page that allows you to upload data copy and pasted from a spreadsheet. There is a
link to an Excel template that you will need to use to prepare your data - this is the same template used if you were to

submit your data to a curator.

PubMLST Database home Contents
y

Toggle: @ =

e
Logged in: Keith Jolley (keith). ®Log cut | Change password

Batch insert isolates

a Private data upload +

These isolates will count against your quota of private data.

CQluota available: 100

This page allows you to upload isolate data as tab-delimited text or copied from a spreadsheet.

» Field header names must be included and fields can be in any order. Optional fields can be omitted if you wish.

» Enter aliases (alternative names) for your isolates as a semi-colon () separated list.

» Enter references for your isolates as a semi-colon () separated list of PubMed ids (non-integer ids will be ignored).

« You can also upload allele fields along with the other isolate data - simply create a new column with the locus name (see the "allowed_loci’ tab in the Excel template

for locus names). These will be added with a confirmed status and method set as 'manual’.
» You can choose whether or not to include an id number field - if it is omitted, the next available id will be used automatically.

+ Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
« Download submission template (xlsx format)
—— Action

——Paste in tab-delimited text (include a field header line).

Reset Submit

See batch adding isolate records for details of the upload process.
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13.2 Modifying private records

Click the ‘Upload/manage records’ link on the contents page.

PubMLST Database home Contents

-
Logged in- Keith Jolley (keith). BLog cut | Change password =

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the pr lence definition
there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database g Projects ﬂ Option settings & Submissions

s Search or browse database » Main public projects » Sel general options - including isolate table field handling. s Manage submissions
« Search by combinations of laci (profiles) * Your projects « Setdisplay and query options for locus, schemes or scheme fields
= View/modify client software permissions
n Private data

o General information

» |solates: 43172

= Last updated: 2017-06-23
«» Defined field values

» Update history

« About BIGSdD

° Breakdown

Upload/manage records

Export |J Analysis Miscellaneous

« Single field » Export dataset « Codon usage « Description of database fields
* Two field = Contigs « Presence/absence status of loci

« Unigue combinations + Sequences - XMFA/ concatenated FASTA formats + Genome comparator

» Scheme and alleles = BLAST

» Publications
« Sequence bin

Now click the ‘Update private records’ link. You will be taken to the curators’ interface, where you will be able to
use the standard curator tools.

PubMLST Database home Contents

-
Logged in: Keith Jolley (keith). ®Log out | Change password E

Private records

a Limits

Accounts have a quota for the number of private records that they can upload. Uploading of private data to some registered projects may not count against your quota.

Records (total): 2
Records (quota): 2
GQuota: 100
You can upload: 98

& Upload
« Upload private isolate records

Curate

Update private records e

Use the curators’ interface to make any changes to your isolate records, including uploading genome data.
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13.3 Sharing access to private records

If user projects are enabled on the database, you can share access to your private isolates by adding them in to a user
project and then sharing this.

See user projects for more details.
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cHAPTER 14

Data analysis plugins

14.1 Locus explorer

The locus explorer is a sequence definition database plugin. It can create schematics showing the polymorphic sites
within a locus, calculate the GC content and generate aligned translated sequences.

Click ‘Locus Explorer’ from the sequence definition database contents page.

&= Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
LIS T/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

P

Toggle: &

Neisseria locus/sequence definitions database

The Meisseria PUbMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria species. Every new ST deposited in this database should
have a corresponding record in the isolate database.

Q Query database * Downloads ﬁ Option settings

Seqguence query - query an allele sequence « Allele sequences + Set general options
Batch sequence query - query multiple sequences in FASTA format « MLST -
Sequence atfribute search - find alleles by matching atfributes

Browse profiles

Search profiles « Manage submissions
List - find profiles matched to entered list

Search by combinations of alleles - including partial matching o

- Submissions

Batch profile query - lookup profiles copied from a spreadsheet General information

Extract finetype fram whole genome data

= Number of sequences: 519870
= Number of profiles: Show

« Lastupdated: 2015-07-02

+ Profile update history

+ About BIGSdb

Export |M Analysis

» Sequences - XMFA [ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.
s Seouence ison - display a comparison between two sequences.
oILocus Exp\orerltool for analysing allele sequences stored for particular locus.
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14.1.1 Polymorphic site analysis

Select the locus you would like to analyse in the Locus dropdown box. The page will reload.

.. Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

iPileLSI/ Download: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:

L()CIISI adk - I’a.ge will relcad when changed
— Select sequences —— —— Select analysis — Action——
1 & @ Palymorphic Sites - Display polymorphic site frequencies and seguence schematic Submit
2 |:| ! Codon - Calculate G+C content and codon usage
i ) Translate - Translate DMNA to peptide sequences
5
B -

[ AN || None |

Select the alleles that you would like to include in the analysis. Variable length loci are limited to 2000 sequences or
fewer since these need to be aligned. Select ‘Polymorphic Sites’ in the Analysis selection and click ‘Submit’.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

FUBIIET ) vownload: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Diatabase

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:

Locus: adk + Page will reload when changed

—— Select sequences —— —— Select analysis : — Action——

I@' Paolymorphic Sites || Display polymorphic site frequencies and sequence schematic
' Codon - Calculate G+C content and codon usage

() Translate - Translate DMA to peptide sequences

[ An || Mone |

If an alignment is necessary, the job will be submitted to the job queue and the analysis performed. If no alignment is
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necessary, then the analysis is shown immediately.

The first part of the page shows the schematic.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

T

Help &

Polymorphic site analysis

adk

The colour codes represent the percentage of alleles that have a paricular nuclectide at each position. Click anywhere within the sequence to drill down to
allele and profile information. The width of the display can be altered by going to the options page - change this if the display goes off the page.

501 alleles included in analysis. 310 polymorphic sites found.

Key:0-10] | IO | XTI | ST | =50 -60 | }=70 - 20j}-20 - 90f}>90 - 100

TC TAASG GACTA T ATGCC T CC

[} A GTA GG []
A [}

101 110 120 130 140 150 160 170 180 190 200
GGCACAAGCCGAMGCGATGGTTGAAGCAGGEGTGGATTTGCATGCGTEGTTGARATCGASS E
ATHA F T T AAT [ESCAATG [FA TA C C ACAGC GATE AGAAATGGC CTGEAAE Acc'ruc & GTGC

T A GAC A A AGC CGG A CTICAR TIZ CG A R
g G T A ] T T A G
201 210 220 230 240 250 260 270 280 290 300
GTGATTGTCGACCGEATGAGCGEOCG00GCETGCATTTGECTTCOGGCCGTACTTACCACGTTACCTACAARCCGCCCAAAGTIGAAGGTAAAGACGA
TACA CATAT [ TATAT TT TACT JCCACTC G TA GTE GT TACCGTTCTT GQTTAA || GACK CGAAT TC T T
G € TAGA T A M C T A A G G AL A TG G T G
| G A g A A T GG A

301 310 320 _ 330 340 350 360 370 380 390 400
AC'rrm GCCCC AG C TGT T GGGGG']'G chC'rrcrA'r crrcm;ﬁcc'rrcmzmucc
TTG TT GG G G EE G GCG A [} A Tc cha
cG [} A G

401 410 420 430 440 450 460

"ACAGCAAACTGGAAGGCGAACACGCGCCTARATACATCARAGTTGACGGCAC GGTA
AC GTCATCGETACACCAATAGGTCTCTAT TCGCGCTCCT GRATCGTAAT TETGIETIA G
C © GCACAGGCATCCAG € C A G TG A G CTTACC T

GT G A A G A Gr C

Clicking any of the sequence bases will calculate the exact frequencies of the different nucleotides at that position.

| ST | >50 - 60 | J=70 - 80f}-80 - 90f}-9)

30 40 50 60
FOGGETTGETGCGOGACGACATCAT TATCGGCATGETCAAN

']'ﬁ.ﬁ.ﬂCC T™TT T T TTM']'
ACHE A T G C r
G T A G A
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i . « . Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
fl:'l.lbl\u’.[]..S_'I'_/J Download: Alleles | MLST profiles

| T Links: Contents | Home | PorA | Fetd | Options | Isolate Diatabase

Site Explorer
adk position 51

501 alleles included in analysis.

|Base [Number of alleles| Percentage of alleles|MLST profiles |
T 401 80.04 11130 / 11407
(97.57%)
C a8 19.56 275/ 11407
(2.41%)
A 1 0.20 1/11407
(adk-351) (0.01%)
G 1 0.20 1711407
(adk-413) (0.01%)

The second part of the page shows a table listing nucleotide frequencies at each of the variable positions.
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A € TTARA GCOCC AG C TGT T G G CGGTG (CTG € TT CTAT [ GTTGTAGA GG TT CCA & AA pj GC
TTG TT GG G G I G GEG A ] A TC ch
cG | A G
401 410 420 430 440 450 460
ACAGCAAACTGGARGGCGAACACGCGCCTAAATACATCAAAGTTGACGGCACTCA
AC GTCATCGETACACCAATAGGTCTCTAT [CGCGCTCCT GAATCGTAAT TETGIETIA G
€C G GCACAGGCATOCAG € ©6 A G TG A G CTTACC T
GT G A A G A GT C

Nucleotide frequencies

A$ICe[GoT o]+ [%AsCSsMGs HTsfhol

Z 499 1 1 0 0 9960 020 020

3 498 0 2 1 0 99.40 0.40 0.20
4 1 0 500 0 0 020 99.80

5 0 500 1 0 0 99.80 0.20

B 53 8 440 0 0 1058 160 87.82

9 499 0 2 0 0 99.60 0.40

12 500 0 1 0 0 99.80 0.20

13 500 0 1 0 0 99.80 0.20

14 1 0 0 500 0 020 99.80
15 0 483 1 12 0 97.41 020 240
18 0 86 8 407 0 1717 160 8124
21 0 315 1 185 0 §2.87 0.20 36.93
22 g 492 0 0 180 93.20

23 500 1 0 0 0 9980 020

24 500 0 1 0 0 99.80 0.20

27 3 488 0 10 0 060 97.41 2.00
28 2 497 0 0 040 040 9920

29 2 0 499 0 0 040 99.60

30 3 367 2 129 0 060 7325 040 2575
31 0 11 0 490 0 220 97.80
33 2 5 492 2 0 040 1.00 93.20 0.40
36 53 0 445 3 0 1058 83.82 0.60
37 0 499 0 2 0 99.60 0.40
38 0 1 500 0 0 0.20 99.80

See also:

* Investigating allele differences.
* Polymorphism analysis following isolate query.
14.1.2 Codon usage

Select the alleles that you would like to include in the analysis. Again, variable length loci are limited to 200 sequences
or fewer since these need to be aligned. Click ‘Codon’.
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J—Jr:'l_ Download: Alleles | MLST profiles

- Links: Contents | Home | PorA | FetA | Options | Isolate Database

‘ . . Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:
Locus: adk « Page will reload when changed
Selectsequences Analysis functions

Palymarphic sites | Display polymorphic site frequencies and sequence schematic
Codon ICa\:ulate G+C content and codon usage
|

Translate | Translate DNA to peptide sequences

The GC content of the alleles will be determined and a table of the codon frequencies displayed.

o g Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ ] TTET / Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Codon Usage

adk

ORF used: 1

464 alleles included in analysis
GC content

Coding: GC 52.47%

1stletter: GC 65.31%

2nd letter: GC 31.73%
3rd letter: GC 60.37%

Codons

Fraction: Proportion of usage of a given codon among its redundant set (i.e. the set of codons which code for this codon’s amino acid).
Frequency: Usage of given codon per 1000 codons.

Coton ¢ lAmino acid ¢ Fraction ¢ Frequency ¢ umber ¢
GCA A 0262

17.353 1248
GCC A 0.246 16.254 1169
GCG A 0.389 25751 1852
GCT A 0.103 6.813 490
TGC o3 0.987 6.452 464
TGT © 0.013 0.083 6
GAC D 0.747 91.073 6550
GAT D 0.253 30.812 2216
GAA E 0.916 82397 5926
GAG E 0.084 7.564 544
TTC F 0.594 15.295 1100
T F 0.406 10.470 753
GGA G 0.007 0.542 39
GGC G 0.765 59.497 4279
GGG G 0.001 0.042 £}
GGT G 0227 17.659 1270
CAC H 0749 19.258 1385
CAT H 0.251 6.438 463
ATA | 0.001 0.083 6

14.1.3 Aligned translations

If a DNA coding sequence locus is selected, an aligned translation can be produced.

Select the alleles that you would like to include in the analysis. Again, variable length loci are limited to 200 sequences
or fewer since these need to be aligned. Click ‘Translate’.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

gy

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:
Locus: adk « Page will reload when changed

Selectsequences Analysis functions

Palymarphic sites | Display polymorphic site frequencies and sequence schematic

Codon | Calculate G+C content and codon usage
Translate DNA to peptide sequences

An aligned amino acid sequence will be displayed.

&58_L ... e

...................................................... I e
Consensus EAKRIIDEGCLVADDIIIGMVKERIAQDDCEKNGFLFDGFPRTLAR) MVEAGVDLDAVVE IDVPDSVIVDRMSCRRVELASCRTYHVTYNPPEVEGKDD

110 1z0 130 140 150

n R oW

o
R T SIS

o -
[

If there appear to be a lot of stop codons in the translation, it is possible that the orf value in the /ocus definition is not
set correctly.

14.2 Field breakdown

The field breakdown plugin for isolate databases displays the frequency of each value for fields stored in the isolates
table. Allele and scheme field breakdowns are handled by a different plugin.

The breakdown function can be selected for the whole database by clicking the ‘Single field” link in the Breakdown
section of the main contents page.
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~o oo Query Search | Browse | Profile/ST | List
Pinla ST/ Breakdown: Isolate fields | Schemelalleles | Publications
TS Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
» Projects - main projects defined in database. » Isolates: 34221
» Last updated: 2015-07-02
« Update history
» About BIGSdb

General information

Y
“ Breakdown

Analysis @ Miscellaneous

Export
« Export dataset « Codon usage « Description of database fields
Wo Ne10 + Contigs « Presence/absence status of loci
» Unique combinations + Sequences - XMFA / concatenated FASTA formats = Genome comparator
= Scheme and alleles = BLAST

» Publications
* Sequence bin

Alternatively, a breakdown can be displayed of the dataset returned from a query by clicking the ‘Fields’ button in the
Breakdown list at the bottom of the results table. Please note that the list of functions here may vary depending on the
setup of the database.

5 M00240227 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1100 ST-32 complex/ET-5 complex 7 16

6 MO0282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis w 01 ST-22 complex

T 7891 B54; 21054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 ST-18 complex 14

9 002184 Czech Republic 1984 invasive (unspecifiediother) Neisseria meningitidis w 114 ST-22 complex

10 6748 B73; 21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup /1 1841 3 F5-1
11 129 B92; 21092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup I/ 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16

13 139M B99; 21099 Philippines 1968 MNeisseria meningitidis A 1 ST-1 complex/subgroup 1 52 10 F5-1
14 0120095 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 17 14

15 1 Germany 1999 carrier Neisseria meningitidis E 864

16 2 Germany 1999 carrier Neisseria meningitidis B 854 ST-18 complex

17 3 Germany 1999 carrier MNeisseria meningitidis w 174 ST-174 complex

18 4 Germany 1999 carrier Meisseria meningitidis B 19 ST-18 complex

19 83131 B213; 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex

21 6 Germany 1999 carrier MNeisseria meningitidis NG 198 ST-198 complex

22 T Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex

23 8 Germany 1999 carrier Meisseria meningitidis B 32 ST-32 complex’ET-5 complex

24 54355  B227, 71227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 5-1 a F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B a30 S5T-334 complex

Analysis tools:

Breakdown I Fields I[ Two Field | [ Codens | i | [ combi il Jil ions | [ bin | [ Tag stetus
Analysis: | BURST | [ Presence/Absence | [ Genome G ][ BLasT |

Export. | Dataset || Contigs | [ Sequences |

Page: [{ = =)+ e e ) e =) (] (]

A series of charts will be displayed. Pick the field to display from the list at the top.
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i .. Query: Search | Browse | Profile/ST | List
PlleLST Breakdown: Isolate fields | Schemefalleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions

Field breakdown of dataset

Fields

Select country | continent | region | year | epidemiclogical year | age yr | age mth | sex | disease | source | epidemioclogy | species | serogroup | MLEE designation | serotype |
sero subtype | ET no | penicillin range | amoxicillin | ceftriaxone range | chloramphenicol range | cefotaxime range | rifampicin range | ciprofloxacin range

country
Czech Republic (2770 - 8.09% )
France (2075 - & D?%)\—\
Spain (1562 - 4 56% )
The Metherlancs (1320 - 386% )~
Unknown (1210 - 3 54% -
Output format

Select Table | Tab-delimited text | Excel format

all others (87 values) (3310 - 9.67%)
Austria (371 - 1.08%)
Finland {378 - 1.10%)
Miger (396 - 1.16%)
Fussia (403 - 1.18%)
Italy (408 - 1.19%)
Cuba (428 - 1 25%)
Poland (435 - 1.27%)
Brazil (480 - 1.40%)
Canada {490 - 1.43%

Sweden (571 — 1 67%)

~, - South Africa (711 - 2.08%)
Ireland (740 - 2 16%)
Morway (771 — 2.25%)
China (817 - 2.38%)

USA (1055 - 3.08%)

The values used to generate the chart can be displayed or extracted by clicking the ‘Table’ link at the bottom of the

page.
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i . gty Query: Search | Browse | Profile/ST | List
1]?‘1")']'?]&"5_,145 1/ Breakdown: Isolate fields | Scheme/alleles | Publications
\ T Links: Contents | Home | Options | Profiles/sequences definitions

Field breakdown of dataset
Fields
Select country | continent | region | year | epidemiological year | age yr | age mth | sex | disease | source | epidemiology | species | serogroup | MLEE designation | serotype |
sero subtype | ET no | penicillin range | amoxicillin | ceftriaxone range | chloramphenicol range | cefotaxime range | rifampicin range | ciprofloxacin range
country
all others (87 values) (3310 - 9.67%)
iy = S Austria (371 - 1.08%)
Finland (376 - 1.10%)
Miger (396 — 1.16%)
FRussia (403 — 1.18%)
Czech Republic (2770 - 8.09% ) Italy (403 - 1.19%)
Cuba (428 - 1.25%)
Foland (435 - 1.27%)
Erazil (480 - 1.40%)
Cariac (490 - 1.43%
France (2078 - BO7%I~_ |
Spain (1562 - 4 56% ) .
The Metherlands (1320 - 386%)~________ © _ Fweden (571 - 1 B7%)
Unknown (1210 - 35420 South Africa (711 - 2.08%)
Ireland (740 - 2.16% )
Morway (771 — 2.25%)
China (817 - 2.39%)
US4 (1055 - 3.08%)
Output format
Select Tab-delimited text | Excel format

This displays a table that can be ordered by clicking the appropriate header.

« T Query: Search | Browse | Profile/ST | List
:FTTTTI\‘[JJS‘J. Breakdown: Isolate fields | Schemel/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Breakdown by country
115 values

UK 7300 25.02%
Czech Republic 2684 9.20%
Germany 2123 7.28%
France 2047 7.02%
Spain 1481 5.08%
The Netherlands 1301 4.46%
UsA 889 3.05%
China 789 270%
Morway 760 2.60%
South Africa 712 2.44%
Ireland 562 1.93%
Greece 554 1.90%
Unknown 500 171%
Burkina Faso 484 1.66%
Brazil 460 158%
Canada 437 1.50%
Cuba 428 1.47%
Poland 405 1.39%
Russia 402 1.38%
Austria 369 1.26%
Sweden 369 1.26%
Miger 368 1.26%
Belgium 362 1.24%
Italy 324 1.11%
Finland 312 1.07%
Denmark 307 1.05%
Japan 238 0.82%
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The data can also be downloaded in tab-delimited text or Excel formats by clicking the appropriate links.

[ . @B Query: Search | Browse | Profile/ST | List
TS ) Breakdown: Isolate fields | Schemedalleles | Publications
\ T Links: Contents | Home | Options | Profiles/sequences definitions

Field breakdown of dataset

Fields

Select country | continent | region | year | epidemiological year | age yr | age mth | sex | disease | source | epidemiology | species | serogroup | MLEE designation | serotype |
sero subtype | ET no | penicillin range | amoxicillin | cefiriaxone range | chloramphenicol range | cefotaxime range | rifampicin range | ciprofloxacin range

country

all others (87 values) (3310 - 9.67%)

— Austria (371 - 1.08%)
Finland {376 - 1.10%)
Higer (396 — 1.16%)
FRussia (403 - 1.18%)

Czech Republic (2770 - 8.09% ) Italy (408 - 1.19%)

Cuba (428 - 1.25%)
Poland {435 - 1.27%)
Brazil (430 — 1.40%)
Canada (490 - 1.43%

France (2078 — B.07% )~ |

Spain (1562 - 4 563 ) | J

The Metherlands (1320 - 3 86% 1~ o _ Fweden (571 - 1 B7%)
Unknown (1210 - 354%3" .= South Aftica (F11 - 2.08%)
Ireland (740 - 2.16%)
Morway (771 — 2.25%)
China (317 - 2.39%)
USA (1055 - 3.08%)
Output format

Select Table [JTab-delimited text | Excel format |

14.3 Two field breakdown

The two field breakdown plugin displays a table breaking down one field against another, e.g. breakdown of serogroup
by year.
The analysis can be selected for the whole database by clicking the “Two field breakdown’ link on the main contents

page.
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~o oo Query Search | Browse | Profile/ST | List
Pinla ST/ Breakdown: Isolate fields | Schemelalleles | Publications
TS Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
» Projects - main projects defined in database. » Isolates: 34221
» Last updated: 2015-07-02
« Update history
» About BIGSdb

General information

Analysis @ Miscellaneous

Y
“ Breakdown

Export
« Export dataset « Codon usage « Description of database fields
+ Contigs « Presence/absence status of loci
+ Sequences - XMFA / concatenated FASTA formats = Genome comparator
= Scheme and alleles = BLAST

» Publications
* Sequence bin

Alternatively, a two field breakdown can be displayed of the dataset returned from a query by clicking the ‘Two field’
button in the Breakdown list at the bottom of the results table. Please note that the list of functions here may vary
depending on the setup of the database.

b MUDZEZZ0/ UK 2000 INVasive (UNspecilediotner) Neissena meningmais w 101 51-22 complex
T 7391 B54; 71054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 a F3-1
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9  0021/34 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73;21073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 181 3 F5-1
11 129 BAaz; 71092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup W1 5-2 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 1390 B99;Z1099  Philippines 1968 Neisseria meningitidis A 1 ST-1 complex/subgroup Wi 52 10 F5-1
14 0120195 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 7 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier MNeisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Neisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Neisseria meningitidis B 19 ST-18 complex
19 53131 B213;Z1213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier MNeisseria meningitidis NG 188 ST-198 complex
21 6 Germany 1999 carrier MNeisseria meningitidis NG 198 S5T-198 complex
22 7 Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complex’ET-5 complex
24 54355 B227, 721227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 a F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B 930 ST-334 complex
Analysis tools:
Breakdown: _Fieids || Two Fietd [ Godons || e J( J( ][ bin | [ Teg status

Analysis: [ BURST ][ Presencetasence | [ Genome C: ][ BLasT ]

Export: | Dataset | [ Contigs | [ Sequences |

pace: {2 )= )L+ ) (> ) (ion )

Select the two fields you wish to breakdown and how you would like the values displayed (percentage/absolute values
and totaling options).
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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

gy

Two field breakdown of dataset

Here you can create atable breaking down one field by anather, e.g. breakdown of serogroup by year.

Selectfields Display Calculate percentages by Action
Field 1: clonal complex (MLST) ~ | @values only @ dataset Reset || Submit
Field 2 serogroup - _/values and percentages '/ row
) percentages only ) column

Click submit. The breakdown will be displayed as a table. Bar charts will also be displayed provided the number of
returned values for both fields are fewer than 30.
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Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Schemefalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions

Two field breakdown of dataset

Breakdown of clonal_complex (MLST) by serogroup:

Selected oplions: Display values only.

Axes Show
Reverse Values and percentages

[ clonal_complex (LST)  Js & 18 & [C & £ & NG & [ & [ & |¥ & |7 & [fotai o |
No value 1 3 1 1 4 1 1 12
8T-1 complex/subgroup I 13 13
S5T-11 complex/ET-37 complex 16 16
ST-162 complex 5 5
ST-167 complex 1 2 3
ST-174 complex 1 1 1 3
ST-178 complex 1 1
5T-18 complex 3 3
ST-198 complex 2 2
S5T-22 complex 2 2
ST-226 complex 1 1
5T-23 complex/Cluster A3 1 1
3T-254 complex 1 1
ST-269 complex 2 1 3
ST-32 complex’ET-5 complex [ [
S5T-334 complex 1 1
ST-35 complex 1 1
ST-4 complex/'subgroup IV 8 8
S5T-41/44 complexiLineage 3 5 1 6
ST-461 complex 1 1
ST-5 complex/'subgroup Il (] [
5T-53 complex 2 2
ST-60 complex 1 1

[ ot T8 o7 [ 7 (3 | 151 3 [ 113 1] 9 |

Download: Tab-delimited text | Excel format

Charts

Click to enlarge.

Values Percentages

The table values can be exported in a format suitable for copying in to a spreadsheet by clicking ‘Download as tab-
delimited text’ underneath the table.

Note: The job will be submitted to the offline job queue if the query returns 10,000 or more isolates. In this case, the
buttons to reverse the axes or to change whether values or percentages are shown will not be available.

14.4 Scheme and allele breakdown

The scheme and allele breakdown plugin displays the frequency of each allele and scheme field (e.g. ST or clonal
complex).

The function can be selected for the whole database by clicking the ‘Scheme and allele breakdown’ link on the main
contents page.
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~o oo Query Search | Browse | Profile/ST | List
Pinla ST/ Breakdown: Isolate fields | Schemelalleles | Publications
TS Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.

« List query - find isolates by matching a field to an entered list.

» Projects - main projects defined in database. » Isolates: 34221

» Last updated: 2015-07-02
« Update history
» About BIGSdb

Analysis @ Miscellaneous

General information

Y
“ Breakdown

Export
+ Single field « Export dataset « Codon usage « Description of database fields
« Two figld + Contigs « Presence/absence status of loci

+ Sequences - XMFA / concatenated FASTA formats = Genome comparator

= BLAST

olicatons
* Sequence bin

Alternatively, a breakdown can be displayed of the dataset returned from a query by clicking the ‘Schemes/alleles’
button in the Breakdown list at the bottom of the results table. Please note that the list of functions here may vary
depending on the setup of the database.

1 A4AM1027  B1,Z1001 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 52 10 F1-5
2 120M B35; 21035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complex/subgroup 11 5-2 10 F5-1
3 MO0242905 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1099 19 15
4 M1027  B43;Z1043 USA 1937 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4complex/subgroup IV
5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
T 7891 B54; 21054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 02 ST-18 complex 14
9  0021/84 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73; 21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup /1 1841 3 F5-1
" 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F3-6
12 0090/39 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M B99; 71099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Wl 52 10 F5-1
14 0120195 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 17 14
15 1 Germany 1999 carrier Neisseria meningitidis E 864
16 2 Germany 1999 carrier MNeisseria meningitidis B 854 ST-18 complex
hrs 3 Germany 1999 carrier Meisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Meisseria meningitidis B 19 ST-18 complex
19 83131 B213; 71213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 8T-4 complex/subgroup IV 7 13-1 F1-5
20 5 Germany 1999 carrier MNeisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier MNeisseria meningitidis NG 198 ST-198 complex
22 T Germany 1999 carrier Meisseria meningitidis E B0 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complex’ET-5 complex
24 84385 B227,71227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 5-1 a F3-1
25 9 Germany 1999 carrier Neisseria meningitidis B 230 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field || Codons || i | [ combi Ji | 1 ions | [ bin | [ Tag status

Analysis: [ BURST || PresenceiAbsence || Genome C: ][ BLasT |

Export: | Dataset | [ Gontigs | [ Sequences |

2 NN [ [ I 0 I N | ==Y

A scheme tree is shown. Select any combination of schemes to analyse. Click ‘Select’.
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i . saman Query: Search | Browse | Profile/ST | List
:Pl.le[]'.aS‘:];/J Breakdown: |solate fields | Schemefalleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown of the individual fields and loci belonging to these schemes will then be performed.
—— Select schemes —— Action——
- [L]40] Pilin e I Select I
4wl |, | Typing
- ], | MLST
- ||, | Finetyping antigens

- [C14] 168

-]/, Antigen genes

|

A table showing the number of unique values for each locus and scheme field will be displayed.

. .. Query. Search | Browse | Profile/ST | List
PubMLSI/ Breakdown: |solate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown of the individual fields and loci belonging to these schemes will then be performed.

——Select schemes ——Action——
4- [ || Allloci - Select
£~ [11] Capsule E|

i [] /] Genetic Information Processing
[ ["]./] Genomic islands

[} []/.] Lineage Schemes

& [[]1,] Metabolism

=

it

MLST

Analyse

ST 547 [&) abez 64 (&) ()

clonal complex 43 | & | adk 56 | & | | & |

~ aroE 80 | & | ITi

fumc 83 (€] (]

gdh 77 (&) [&]

pdhC 82 (e] [&=]

pgm 68 (&) [&]

A detailed display of allele or field frequencies can be displayed by clicking the appropriate ‘Breakdown’ button.
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[ x - .. Qery. Search | Browse | Profile/ST | List
PubMLsy Breakdown: |solate fields | Scheme/alleles | Publications

T Links: Contents | Home | Options | Profiles/sequences definitions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown of the individual fields and loci belonging to these schemes will then be performed.

Select schemes Action
4- [l [L] Alloci - Select
[~ []11] Capsule E

i [] /.| Genetic Information Processing
[ []..] Genomicislands

l} []/.] Lineage Schemes

l} [ ].1] Metabolism

i o =
MLST
S R
ST 547 [ & | abcZ 64 (&) [(&]
clonal complex 43 adk 56 (&) [2]
aroE 80 (@] [X]
fumc 83 €] (=]
gdh 77 (e] (&)
pdhC 82 (&) [}
pam 68 (€] (=)

The sorting of the table can be changed by clicking the appropriate header - this toggles between ascending and
descending order.
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o . ~Query. Search | Browse | Profile/ST | List
FTI 13 R’TLC'J_ Breakdown: Isolate fields | Schemelalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions
Help
Scheme field and allele breakdown of dataset
Frequency table
Total: 985 isolates

ST-11 complex’/ET-37 complex 186 18.88
5T-41/44 complex/iLineage 3 a9 10.05
ST-1 complexisubgroup 63 6.40
ST-8 complex/Cluster A4 60 6.09
S5T-22 complex h3 538

ST-32 complex/ET-5 complex 5 518
ST-4 complex/subgroup IV 37 376
ST-269 complex 31 315

5T-5 complex/subgroup I K 315
ST-23 complex/Cluster A3 25 254
ST-60 complex 24 244

ST-167 complex 13 183

ST-18 complex 14 142

ST-213 complex 13 1.32

ST-35 complex 12 122

ST-162 complex 9 0.91
ST-174 complex 9 0.91

ST-53 complex 8 0.81

S5T-92 complex 3 0.81

ST-106 complex T 0.71
ST-254 complex T 0.71
ST-103 complex i} 0.61
S5T-334 complex 6 0.61
ST-198 complex 3 0.51
ST-865 complex 5 0.51
ST-178 complex 4 0.41
ST-364 complex 4 0.41

ST-37 complex 4 0.41
ST-1157 complex 2 0.20

The table values can be exported in a format suitable for copying in to a spreadsheet by clicking the ‘Tab-delimited
text’ button.
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T LTI A
ST-92 complex
ST-106 complex
S5T-254 complex
ST-103 complex
ST-334 complex
ST-198 complex
ST-865 complex
ST-178 complex
ST-364 complex
ST-37 complex
ST-1157 complex
ST-116 complex
ST-1494 complex (lactamica)
ST-4240/6688 complex
ST-624 complex (lactamica)
ST-1136 complex
ST-1540 complex (lactamica)
ST-212 complex
ST-461 complex
S5T-613 complex (lactamica)
ST-750 complex
ST-226 complex
ST-282 complex
S5T-595 complex (lactamica)
ST-640 complex (lactamica)

Download:] Tab-delimited text

Charts
Click to enlarge.

Pie chart

e O T I e T e TR A% TR o [N R S R S R R I I TR I R I o]

[(EREN

0.81
0.71
0.71
0.61
0.61
0.51
0.51
0.41
0.41
0.4
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
010
010
010
010

Bar chart

You can also download the sequeneces for alleles designated in the dataset for the loci belonging to the scheme by

clicking the appropriate ‘Download’ button in the first results table.

14.4. Scheme and allele breakdown
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i R Query: Search | Browse | Profile/ST | List
3]7‘71']-?]_}{"5_, .aﬁ 1/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/zequences definitions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown of the individual fields and loci belonging to these schemes will then be
performed.

Select schemes Action
4- ] || Allloci - Select
[1/] Capsule
_|...] Genetic Information Processing
| Genomic islands
|| Lineage Schemes
<[] ] Metabalism

[ ]

1 min

MLST

Alces,
umqueaueles
5T 547 64 [

abcZ

o

clonal complex 43 adk

%

[
aroE 20 |
fumc a3 [
gdh I [
pdhC 82 [
pam 68 [

Sequences will be served in FASTA format in order of frequency.

>2
TTTGATACCGTTGCCGAAGGTTTGGGTGAAATTCGCGATTTATTGCGCCGTTACCACCGC
GTCGGCCATGAGTTGGAAAACGGTTCGGGTGAGGCTTTGTTGAAAGAACTCAACGAATTA
CAACTTGAAATCGAAGCGAAGGACGGCTGGAAGCTGGATGCGGCAGTCAAGCAGACTTTG
GGGGAACTCGGTTTGCCGGAAAACGAAAARAATCGGCAACCTTTCCGGCGGTCAGARAAAAG
CGTGTCGCCTTGGCGCAGGCTTGGGTGCAGAAGCCCGACGTATTGCTGCTGGACGAACCG
ACCAACCATTTGGATATCGACGCGATTATTTGGCTGGAAAATCTGCTCAAAGCGTTTGAA
GGCAGCTTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

>1
TTTGATACTGTTGCCGAAGGTTTGGGCGAAATTCGCGATTTATTGCGCCGTTATCATCAT
GTCAGCCATGAGTTGGAAAATGGTTCGAGTGAGGCCTTATTGAAAGAGCTCAACGAATTG
CAACTTGAGATCGAAGCGAAGGACGGCTGGAAGTTGGATGCGGCGGTGAAGCAGACTTTG
GGCGAACTCGGTTTGCCGGAAAACGAAAAAATCGGCAACCTCTCCGGCGGTCAGAAAAAG
CGCGTCGCCTTGGCGCAGGCTTGGGTGCAGAAGCCCGACGTATTGCTGCTCGATGAACCG
ACCAACCATTTGGACATCGACGCGATTATTTGGTTGGAAAACCTGCTCAAAGCGTTTGAA
GGCAGCCTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

>4
TTTGATACCGTTGCCGAAGGTTTGGGCGAAATTCGTGATTTATTGCGCCGTTATCATCAT
GTCAGCCATGAGTTGGAAAATGGTTCGAGTGAGGCTTTGTTGAAAGAACTCAACGAATTG
CAACTTGAAATCGAAGCGAAGGACGGCTGGAAACTGGATGCGGCAGTCAAGCAGACTTTG
GGGGAACTCGGTTTGCCGGAAAATGAAAAAATCGGCAACCTTTCCGGCGGTCAGAAAAAG
CGCGTCGCCTTGGCTCAGGCTTGGGTGCAAAAGCCCGACGTATTGCTGCTGGACGAGCCG

(continues on next page)
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(continued from previous page)

ACCAACCATTTGGATATCGACGCGATTATTTGGCTGGAAAATCTGCTCAAAGCGTTTGAA
GGCAGCTTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

14.5 Sequence bin breakdown

The sequence bin breakdown plugin calculates statistics based on the number and length of contigs in the sequence
bin as well as the number of loci tagged for an isolate record.

The function can be selected by clicking the ‘Sequence bin’ link on the Breakdown section of the main contents page.

i g Query: Search | Browse | Profile/ST | List
1 TS/ Breakdown: Isolate fields | Schemelalleles | Publications
R Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Meisseria PUbMLST database contains data for a collection ofisolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence definition database
there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample

Q Query database ag Option settings ' Submissions

[ ]
+ Search database - advanced queries « Setgeneral options - including isolate table field handling. ¢ lanage submissions
+ Browse database - peruse all records. + Setdisplay and query options for locus, schemes or scheme fields.
» Search by combinations of loci (profiles) - including partial matching B -
= List query - find isolates by matching a field to an entered list EEIEEL RLEmE

« Projects - main projects defined in database. « Isolates: 34221

« Last updated: 2015-07-02
« Update history
» About BIGSdb

1
e Breakdown H Export |/0’ Analysis @ Miscellanecus

« Single field » Export dataset « Codon usage + Description of database fields
« Two field + Contigs = Presence/absence status of loci

» Unique combinations * Sequences - XMFA/ concatenated FASTA formats = Genome comparator

= Scheme and alleles = BLAST

= Pub 2lon

Alternatively, it can be accessed following a query by clicking the ‘Sequence bin’ button in the Breakdown list at the
bottom of the results table. Please note that the list of functions here may vary depending on the setup of the database.

14.5. Sequence bin breakdown 303




BIGSdb Documentation, Release 1.19.0

2 T2UM B3N £1Usb raKistan 1Yo/ MEenINgis ana Sepucasmia Neissera meningmals A 1 51-1 COMPIENSUDGroUp 1l b w Fo-1
3 M00242905 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1099 19 15
4 M1027 B43; 71043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 8T-4 complex/subgroup IV
5 M00240227 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1100 ST-32 complex/ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis w 01 ST-22 complex
T 7891 B54; 21054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 a F31
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 ST-18 complex 14
9 0021/84 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73, Z1073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup Wi 18-1 3 F5-1
11 129 B92; 21092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup I/ 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M B99; 21099 Philippines 1968 MNeisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
14 0120095 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 17 14
15 1 Germany 1999 carrier Neisseria meningitidis E 864
16 2 Germany 1999 carrier Neisseria meningitidis B 854 S5T-18 complex
17 3 Germany 1999 carrier MNeisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier MNeisseria meningitidis B 19 ST-18 complex
19 83131 B213; 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex
22 T Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complex’ET-5 complex
24 84355  B227; 21227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B a30 S5T-334 complex
Analysis tools:
Breakdown: [_Fieids | [ Two Field | [_Codons | [ = [ ) | | gin | Teg status |
Analysis: | BURST || Presence/Absence || Genome c: ][ BLasT |
Export. | Dataset || Contigs || Sequences |
Page: [l = )= ] |
|

Select the isolate records to analyse - these will be pre-selected if you accessed the plugin following a query. You
can also select loci and/or schemes which will be used to calculate the totals and percentages of loci designated and
tagged. This may be useful as a guide to assembly quality if you use a scheme of core loci where a good assembly
would be expected to include all member loci. To determine the total of all loci designated or tagged, click ‘All loci’
in the scheme tree.

There is also an option to determine the mean G+C content of the sequence bin of each isolate.

Click submit.

~o oo Query Search | Browse | Profile/ST | List
‘ PubMILS J_/ Breakdown: Isolate fields | Schemefalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions

Breakdown of sequence bin contig properties
Please selectthe required isolate ids for comparison - use Ctrl or Shift to make multiple ions. Select loci/schemes to use for calculating percentage of alleles designated or tagged.
Isolates Loci Schemes Options

"165_rDNA - . ] ] All loci I . [l calculate %GC
1 5835 rﬁ{;{qa A(SSU_rRNA) @ = I Capsule B
abeZ [, ] Genetic Information Proce -
abcZ (NEIS1015) b 'f:_JGenom\cis\ands

120) F4698 aceF (NEIS1279) ™~ .| Lineage Schemes L3

128) F6124 ackAZ (NEIS1727)

160) 1014 scnA (NEIS1729) - ‘rzj iepeliem
- ] flin -
P — 0
Filter by Action
Sequence method: -~ @ Reset
Project: - &

Experiment: ~ 0

If there are fewer than 100 isolates selected, the table will be generated immediately. Otherwise it will be submitted
to the job queue.

A table of sequence bin stats will be generated.
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- Query: Search | Browse | Profile/ST | List
./ Breakdown' Isolate figlds | Schemelalleles | Publications
o Links: Contents | Home | Options | Profiles/sequences definitions

Breakdown of sequence bin contig properties

Please select the required isolate ids for comparisen - use Ctrl or Shiftto make multiple selections. Select loci/schemes to use for calculating percentage of alleles designated or tagged.

Isolates Loci Schemas Options
"165_rDNA < AL Allloc »|  Clcalculate %GC
165_rRNA (SSU_rRNA} B PR~ F
335 1RNA [ v’ .| Capsule L
2beZ 4 -_rJCapsu\e Region A
abeZ (NEIS1015) i i~ ¥l ] Capsule Region A-

aceF (NEIS1278)
ackAZ (NEIS1727)
acnd (NEIS1728) =

[#]., | Capsule Region A-
[#/.] Capsule Region A

T
Filter by Action
Sequence method: ~ 8 Reset Submit
Project -~ 0
Experiment; -~ 8

Loci selected: 2397

N50 4 ’ u
Isolate A b ole olem: A 0 ’ o| Alletes | %Alleles
id designated ~ |designated
number
64 254 251 2054183 257 69510 8184 Q9379 42 !
67 S5611 194 2084213 255 103457 10744 14516 28 15 3531
82 11004 258 2055227 251 47478 7966 8518 45 167 2021

84 IAL2229 188 2051679 256 96122 10914 13975 28 6282 15 3629

Display —|
Dispiay —|
Display —]
Display —|

You can choose to export the data in tab-delimited text or Excel formats by clicking the appropriate link at the bottom

of the table.
67 55611 194 2084213 255 103457 10744 14516 28 22332 94 6156 115 3531 1852 773 1898
82 11-004 258 2055227 251 47478 7966 B518 45 13554 139 4751 167 2921 1830 76.3 1886
84 |AL2229 188 2051679 256 96122 10914 13975 28 21515 93 6282 115 3629 1848 77 1898
a0 CN100 236 2118544 261 73069 8977 11101 36 19065 119 4570 149 2839 1848 771 18098

+ Download in tab-delimited text format
+ Download in Excel format

Click on the following charts to enlarge

Number of contigs Total length Mean contig length Contig lengths
Overall mean: 225.4; 0. 32.5 Overall mean: 2072769.2; o: 28828.2 Overall mean: 9357.0; o: 1396.7 Overall mean: 9196.0; o: 11481.9

Download lengths

79.2
787
791
79.2

Display —]
Dispiay —|
Display —
Display —|

Sequence bin records can also be accessed by clicking the ‘Display’ button for each row of the table.

Filter by Action
Sequence method: - @ Reset Submit
Project -~ @
Experiment: -0

Loci selected: 2397

Alleles | % Alleles

Isolate
id ¥ |designated ~ [designated T

L3

+ [solate + |Contigs

64 254 251 2054182 257 BO510 8184 0370
67 55611 194 2084213 255 103457 10744 14516
82 11-004 258 2055227 251 47478 7966 8518
84 1AL2229 188 2051679 256 96122 10914 13975
90 CN100 236 2118544 261 73069 8977 11101 19065

o0

+ Download in tab-delimited text format
+ Download in Excel format

Click on the following charts to enlarge

14.5. Sequence bin breakdown
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14.6 Genome comparator

Genome Comparator is an optional plugin that can be enabled for specific databases. It is used to compare whole
genome data of isolates within the database using either the database defined loci or the coding sequences of an
annotated genome as the comparator.

Output is equivalent to a whole genome MLST profile, a distance matrix calculated based on allelic differences and a
NeighborNet graph generated from this distance matrix.

Genome Comparator can be accessed on databases where it is enabled from the contents page by clicking the ‘Genome
Comparator’ link.
Query. Search | Browse | Profile/ST | List

+» 1L/ Breakdown: Isolate fields | Schemelalleles | Publications
"~ Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PUbMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

13
Q Query database Gﬁ‘ Option settings & Submissions

+ Search database - advanced queries. « Set general options - including isolate table field handling. + Manage submissions
« Browse database - peruse all records. « Set display and query options for locus, schemes or scheme figlds.

« Search by combinations of loci (profiles) - including partial matching . .

s List query - find isolates by matching a field to an entered list. EEEEL DUEmEE
« Projects - main projects defined in database « Isolates: 34221

+ Last updated: 2015-07-02
« Update history
» About BIGSdb

Analysis @ Miscellaneous

h
“ Breakdown

Export
+ Single field + Export dataset = Codon usage « Description of database fields
« Two field * Contigs esence atus of loci
« Unique combinations + Sequences - XMFA/ concatenated FASTA formats

« Scheme and alleles .
= Publications
+ Sequence bin

Alternatively, it can be accessed following a query by clicking the ‘Genome Comparator’ button at the bottom of
the results table. Isolates with sequence data returned in the query will be automatically selected within the Genome
Comparator interface.

19025 M10 240481 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 1831 22 9 F3-3
19026 M10 240482 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 3754 ST-41/44 complex/Lineage 3 72 4 F5-1
19027 M10 240484 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 1097 ST-41/44 complex/Lineage 3 171 23 F1-5
19028 M10 240485 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 275 ST-269 complex 22 9 F5-12
19029 M10 240487 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 1049 ST-269 complex 191 15-11 F51
19030 M10 240489 UK 2010 invasive (unspecifiedfother) Neisseria meningitidis B 461 ST-461 complex 19-2 131 F3-9
19031 M10 240490 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 1161 S8T-269 complex 22 9 F5-12
19032 M10 240498 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 41 5T-41/44 complex/Lineage 3 72 4 F1-5
19958 M10 240476 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 9812 8T-213 complex 22 14 F5-5
19959 M10 240499 UK 2010 invasive (unspecifiediother) Meisseria meningitidis B 275 8T-269 complex 22 9 F5-12
19960 M10 240500 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 41 ST-41/44 complex/Lineage 3 7-2 4 F1-5
19961 M10 240502 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 340 ST-41/44 complex/Lineage 3 72 4 F1-5
19962 M10 240503 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 23 5T-23 complex/Cluster A3 51 22 F1-96
19963 M10 240505 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 1655  ST-23 complex/Cluster A3 51 10-10 F4-1
19964 M10 240507 UK 2010 invasive (unspecifiedfother) Neisseria meningitidis Y 183 8T-23 complex/Cluster A3 21 16-5 deleted
19965 M10 240508 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 1575 72 131 F1-7
19966 M10 240511 UK 2010 invasive (unspecified/other) MNeisseria meningitidis B 4713 22 9 F5-12
19967 M10 240512 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 41 5T-41/44 complex/Lineage 3 71 1 F1-5
19968 M10 240514 UK 2010 invasive (unspecifiediother) Neisseria meningitidis w 11 ST-11 complexET-37 complex 5 2 F11
19969 M10 240515 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 269 ST-269 complex 51 2-2 F5-1
19970 M10 240520 UK 2010 invasive (unspecified/other) MNeisseria meningitidis Y 1655  8T-23 complex/Cluster A3 5-1 10-1 Fd-1

Analysis tools:

Breakdown: |_Fields | [ Two Field | [ Codons || ][ il Jil ][ sea bin
Analysis: | Presence/sbsence || Genome Comperater || BLAST ]

Export: | Dstaset | [ Contigs | [ Sequences |

page: Q2= ) = Lo ) )Ce o) (=) (e
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14.6.1 Analysis using defined loci

Select the isolate genomes that you wish to analyse. These will either be in a dropdown list or, if there are too many
in the database, a text input where a list can be entered. You can also upload your own genomes for analysis - these
should be either a single file in FASTA format (if you have just one genome), or a zip file containing multiple FASTA
files. Select either the loci from the list or a set of schemes. Press submit.

PubMLST Database home Contents

R

Logged in- Keith Jolley (keith). ®Log out | Change password

Genome Comparator - Neisseria PubMLST

Please select the required isolate ids and loci for comparison - use CTRL or SHIFT to make multiple selections in list boxes. In addition to selecting individual loci, you can choose to include all loci defined in schemes by selecting
the appropriate scheme description. Alternatively, you can enter the accession number for an annotated reference genome and compare using the loci defined in that.

Isolates User genomes Loci Include in identifiers Schemes
662 Optionally include data notin the "165_rDNA B B [ H uj N gonorhoeas AMR *
663 database 165_rRNA (SSU_rRNA) [ ]| |country |=]
564 Ubload FASTA T _235_RNA region B[] L] Pilin
ploas e =
58S file cont . bz vear - [[] [, Plasmids E
(or zip file containing multiple abcZ (NEIS1015) epidemiological year
FASTAfiles - one per genome): & aceF (NEIS1279) age yr L] Typing
ackA2 (NEIS1727) age mth
No file selected. acn (NEIS1729) - I 5ex Wi (] MLsT
disease Fi tige «
[ a1 | Mone | Pssteist | source i || L] Finetyping antige
e F e — v
Reference genome Parameters / options Distance matrix calculation Alignments Core genome analysis

[ Produce alignments €&
Include ref sequences in alignment
Align all loci (not only variable)
Aligner. MAFFT

Enter accession number: Min % identity: 70

o Min % alignment: 50
or choose annotated genome:

~ @ With incomplete loci:
s () Completely exclude fram analysis

reat as distinct allele
BLASTN d -
wordsis| 20 - @ nare in pairwise comparison

Core threshold (%) 90 - @
[Ccalculate mean distances @

or upload Genbank/EMBLFASTA file.

No file selected. (i}

Exclude paralogous loci

Filter by Action
Sequence method: -0 Reset -w
Project -8
Experiment. - 8

The job will be submitted to the job queue and will start running shortly. Click the link to follow the job progress and
view the output.

' ", 5o . Query: Search | Browse | Profile/ST | List
PlleLS_T‘/ Breakdown: |solate fields | Schemel/alleles | Publications
(oo st

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: [

Genome Comparator - Neisseria PubMLST

This analysis has been submitied to the job queue.

Please be aware that this job may take a long time depending on the number of comparisons and how busy the serveris

I Follow the progress of this job and view the output I

There will be a series of tables displaying variable loci, colour-coded to indicate allelic differences. Finally, there
will be links to a distance matrix which can be loaded in to SplitsTree for further analysis and to a NeighborNet chart
showing relatedness of isolates. Due to processing constraints on the web server, this NeighborNet is only calculated
if 200 or fewer genomes are selected for analysis, but this can be generated in the stand-alone version of SplitsTree
using the distance matrix if required.
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.. Query: Search | Browse | Profile/ST | List
T Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

PLLILE BIGSdD_27748_1405410063_94241
RO auTEe 2014-07-15 08:41:03
T finished
SR 2014-07-15 08:41:05
oo
BTN 2014-07-15 08:41:22
QR0 17 seconds

Output

Analysis against defined loci

Allele numbers are used where these have been defined, otherwise sequences will be marked as ‘New#1, New#2 etc. Missing alleles are marked as . Truncated alleles (located at end of contig) are marked as T.

[Locus [644 (L93/4286)| 662 (2837|663 (2839) 664 (2838) 6 666 (2843)| 667 (2842) 669 (2846) 670 (2840) 671 (2844) 672 (2847) 698 (FAN1B)

B 2 [ 2 [ 2 [ 2 [ ___

el | 2 [ s T 3 [ 3 T s | 35 [ 3 | 3 [ 3 | 3 [ 3 ]
e ¢+ [ 19 [ 4 T 4 [ 4 [ 4 | 4 [ 4 | 1 | 19 [
= 5 5 3 [ = [ m | = [ 3 [ 3 3 3] 3 |
& [ s | 8 | 8 | & | & | & | 8 | & | 8 | 8 | 8 |
Ru ¢+ | 4 [ 4 | 4 |4 | 6 | & [ a4 | 4 | 4 | 4 | a4 |
ey s | 6 | 6 ! 6 | 65 ] 6 | 6 | 6 | 6 [ 6 | 6 | 6 |

Loci with sequence differences among isolates:

Variable loci: 4

s[644 (L93/4286)| 662 (2837)|663 (zng: 664 (2838|665 (zm :srn (2840)|6
abcz AR _____
| w | W

aroE

Exactly matching loci
These loci are identical in all isolates.

Matches: 3

e T e ) e ) ) 2 G 2

6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 6 | 65 | 6 |
Unique strains

Unique strains: 5

[ Stan1 ' Swan2 | Strams | Stama | Stans |
644 (L93/4286) 662 (2837) 666 (2843) 665 (2845) 669 (2846)
663 (2839) 670 (2840) 667 (2842)

664 (2838) 671 (2844)

698 (FAM18) 672 (2847)

« Text output file

» Excel format

« Distance matrix (Nexus format) - Suitable for loading in to SplitsTree. Distances between taxa are calculated as the number of loci with different allele sequences
. Spllts graph (Meighbour-net F'Nanrmat)

_Xclick to enlarge)

Splits graph (Neighbour-net, SVG format) - This can be edited in Inkscape or other vector graphics editors
Locus presence frequency

Locus presence frequency chart (F'NGformat)

- 2(clickto enlarge)

« Tarfile containing output files

Please note that job results will remain on the server for 7 days

308 Chapter 14. Data analysis plugins



BIGSdb Documentation, Release 1.19.0

14.6.2 Analysis using annotated reference genome

Select the isolate genomes that you wish to analyse and then either enter a Genbank accession number for the reference
genome, or select from the list of reference genomes (this list will only be present if the administrator has set ir up).
Selecting reference genomes will hide the locus and scheme selection forms.

PubMLST Database home Conients

Logged in- Keith Jolley {keith). ®Log out | Change password Help G Toggle: @ =

Genome Comparator - Neisseria PubMLST

Please select the required isolate ids and loci for comparison - use CTRL or SHIFT to make multiple selections in list boxes. In addition to selecting individual loci, you can choose to include all loci defined in schemes by selecting
the appropriate scheme description. Alternatively, you can enter the accession number for an annotated reference genome and compare using the loci defined in that.

-~ |solats —— User genaor ——Include in ider
662 Optionally include data notin the -
663 database country [E|
664 region
685 Upload FASTA file year
(or zip file containing multiple epidemiological year
FASTAfiles - one per genome). & age yr
age mth
No file selected. sex
disease
source =
——Ri genomi -~ Parameters foptions - —— Distance matrix calculati —— Alignmer -~ Core genome analysis
Enter accession number: Min % identity. 70 ~ @  Withincomplete loci: [“] Produce alignments € Corethreshold (%) 90 - @
o Win % alignment 50 + @ ' Completely exclude from analysis Include ref sequences in alignment [ Calculate mean distances @

or choose annotated genome: BLASTNword size: 20 » @ reat as d\s?mn.'l allele Align all loci (nat only variable)
FAM18 (Nm) - nore in pairwise comparison Al MAFFT
OTUPIoad CenbenmEMBLFASTAfle:  [dlesdude paralonous lod aner

clude paralogous loci
Mo file selected. o

——Filter by ~ Adion
‘Sequence method: - 0 Reset
Project -9 ‘
Experiment: ~ 0

Output is similar to when comparing against defined loci, but this time every coding sequence in the annotated refer-
ence will be BLASTed against the selected genomes. Because allele designations are not defined, the allele found in
the reference genome is designated allele 1, the next different sequence is allele 2 etc.

. ... Query Search|Browse | Profile/ST | List
PubMLSI/ Breakdown: |solate fields | Schemeialleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

FITITH BIGSdb_21911_1405410488_8452
STLuligdnte 2014-07-15 08:48:08
finished
BENR g 2014-07-15 08:48:34
| Progress: [T
T 2014-07-15 09:12.58

plcliiuE 24 minutes and 24 seconds
Output
Analysis by reference genome

[Maccession [T
[ verson )
T
2194961
Meisseria meningitidis serogroup C FAM18 complete genome.
P ] 1975

All loci
Each unigue allele is defined a number starting at 1. Missing alleles are marked as X Truncated alleles (located at end of contig) are marked as T

Locus Product Sequence | Genom
length e

IpxC | envA | UDP-3-0-{3-hydroxymyristoyl] N-acetylglucosmine deacetylase 924 1261
NMC0001

pils1| pilin (fragment) 291 3341
NMC0002
pilS2 | truncated pilin 366 3675
NMC0003
fop | peptidyl-prolyl cis-trans isomerase 330 4069
NMC0D04
NMCO0005 putative membrane protein 219 4476
NMCO0006 putative glycerate dehydrogenase 954 4316
metG | methionylHRMNA synthetase 2058 5843
NMCD007
glmS | glucosamine—fructose-6-phosphate aminotransferase [isomerizing] 1839 8016

RLCNANG
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14.6.3 Include in identifiers fieldset

This selection box allows you to choose which isolate provenance fields will be included in the results table. This does
not affect the output of the alignments as taxa names are limited in length by the alignment programs.

Include in identifiers

isolate

country |
region

year

epidemiological year
age yr

age mth

SEX

dizeasze

source -

*

ML

Multiple values can be selected by clicking while holding down Ctrl.

14.6.4 Reference genome fieldset
This section allows you to choose a reference genome to use as the source of comparator sequences.

Reference genome
Enter accession number:

2]

or choose annotated genome:
FAMIE (Nm) -
or upload Genbank/EMBL/FASTA file:

No file selected. []

There are three possibilities here:

1. Enter accession number - Enter a Genbank accession number of an annotated reference and Genome Comparator
will automatically retrieve this from Genbank.

2. Select from list - The administrator may have selected some genomes to offer for comparison. If these are
present, simply select from the list.

3. Upload genome - Click ‘Browse’ and upload your own reference. This can either be in Genbank, EMBL or
FASTA format. Ensure that the filename ends in the appropriate file extension (.gb, .embl, .fas) so that it is
recognized.

14.6.5 Parameters/options fieldset

This section allows you to modify BLAST parameters. This affects sensitivity and speed.
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FParameters / options
Min % identity: 70 - @
Min % alignment. 50 - €
BLASTM word size: 20 - @

* Min % identity - This sets the threshold identity that a matching sequence has to be in order to be considered
(default: 70%). Only the best match is used.

e Min % alignment - This sets the percentage of the length of reference allele sequence that the alignment has to
cover in order to be considered (default: 50%).

* BLASTN word size - This is the length of the initial identical match that BLAST requires before extending a
match (default: 20). Increasing this value improves speed at the expense of sensitivity. The default value gives
good results in most cases. The default setting used to be 15 but the new default of 20 is almost as good (there
was 1 difference among 2000 loci in a test run) but the analysis runs twice as fast.

14.6.6 Distance matrix calculation fieldset

This section provides options for the treatment of incomplete and paralogous loci when generating the distance matrix.

Distance matrix calculation

With incomplete loci:
Completely exclude from analysis
Treat as distinct allele
@/ |gnore in pairwise comparison

Exclude paralogous loci

For incomplete loci, i.e. those that continue beyond the end of a contig so are incomplete you can:

* Completely exclude from analysis - Any locus that is incomplete in at least one isolate will be removed from the
analysis completely. Using this option means that if there is one bad genome with a lot of incomplete sequences
in your analysis, a large proportion of the loci may not be used to calculate distances.

* Treat as a distinct allele - This treats all incomplete sequences as a specific allele ‘I’. This varies from any other
allele, but all incomplete sequences will be treated as though they were identical.

* Ignore in pairwise comparison (default) - This is probably the best option. In this case, incomplete alleles are
only excluded from the analysis when comparing the particular isolate that has it. Other isolates with different
alleles will be properly included. The effect of this option will be to shorten the distances of isolates with poorly
sequenced genomes with the others.

Paralogous loci, i.e. those with multiple good matches, can be excluded from the analysis (default). This is the safest
option since there is no guarantee that differences seen between isolates at paralogous loci are real if the alternative
matches are equally good. NB: Loci are also only classed as paralogous when the alternative matches identify different
sequences, otherwise multiple contigs of the same sequence region would result in false positives.
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14.6.7 Alignments fieldset

This section enables you to choose to produce alignments of the sequences identified.

Alignments

" Produce alignments [£]
Include ref sequences in alignment
Align all loci (not anly variable)
Aligner: | MAFFT

Available options are:

* Produce alignments - Selecting this will produce the alignment files, as well as XMFA and FASTA outputs of
aligned sequences. This will result in the analysis taking longer to run.

* Include ref sequences in alignment - When doing analysis using an annotated reference, selecting this will
include the reference sequence in the alignment files.

¢ Align all loci - By default, only loci that vary among the isolates are aligned. You may however wish to align
all if you would like the resultant XMFA and FASTA files to include all coding sequences.

 Aligner - There are currently two choices of alignment algorithm (provided they have both been installed)

— MAFFT (default) - This is the preferred option as it is significantly quicker than MUSCLE, uses less
memory, and produces comparable results.

— MUSCLE - This was originally the only choice. It is still included to enable previous analyses to be re-run
and compared but it is recommended that MAFFT is used otherwise.

14.6.8 Core genome analysis fieldset

This section enables you to modify the inclusion threshold used to calculate whether or not a locus is part of the core
genome (of the dataset).

Core genome analysis
Core threshold (%), 90 - [i]
" calculate mean distances [i]

The default setting of 90% means that a locus is counted as core if it appears within 90% or more of the genomes in
the dataset.

There is also an option to calculate the mean distance among sequences of the loci. Selecting this will also select the
option to produce alignments.

14.6.9 Filter fieldset

This section allows you to further filter your collection of isolates and the contigs to include.
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Filter by
Sequence method: - [i]

Project. -~ [i]
Experiment: - [i]

Available options are:

* Sequence method - Choose to only analyse contigs that have been generated using a particular method. This
depends on the method being set when the contigs were uploaded.

* Project - Only include isolates belonging to the chosen project. This enables you to select all isolates and filter
to a project.

» Experiment - Contig files can belong to an experiment. How this is used can vary between databases, but this
enables you to only include contigs from a particular experiment.

14.6.10 Understanding the output

14.6.10.1 Distance matrix

The distance matrix is simply a count of the number of loci that differ between each pair of isolates. It is generated
in NEXUS format which can be used as the input file for SplitsTree. This can be used to generate NeighborNet, Split
decomposition graphs and trees offline. If 200 isolates or fewer are included in the analysis, a Neighbor network is
automatically generated from this distance matrix.

14.6.10.2 Unique strains

The table of unique strains is a list of isolates that are identical at every locus. Every isolate is likely to be classed as
unique if a whole genome analysis is performed, but with a constrained set of loci, such as those for MLST, this will
group isolates that are indistinguishable at that level of resolution.

14.7 BLAST

The BLAST plugin enables you to BLAST a sequence against any of the genomes in the database, displaying a table
of matches and extracting matching sequences.

The function can be accessed by selecting the ‘BLAST’ link on the Analysis section of the main contents page.
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~o oo Query Search | Browse | Profile/ST | List
Pinla ST/ Breakdown: Isolate fields | Schemelalleles | Publications
TS Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
» Projects - main projects defined in database. » Isolates: 34221
» Last updated: 2015-07-02
« Update history
» About BIGSdb

General information

Y
“ Breakdown

Analysis @ Miscellaneous

Export
+ Single field « Export dataset « Codon usage « Description of database fields
« Two figld + Contigs « Presence/absence status of loci
» Unique combinations + Sequences - XMFA / concatenated FASTA formats e comparator

« Scheme and alleles
» Publications
* Sequence bin

Alternatively,it can be accessed following a query by clicking the ‘BLAST’ button in the Analysis list at the bottom of
the results table. Please note that the list of functions here may vary depending on the setup of the database.

5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 101 ST-22 complex
7 7891 B54; 21054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 a F31
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9 0021/84 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73;Z1073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup W1 18-1 g} F5-1
11 129 B92;Z1092  Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup W 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M BAag; 21099 Philippines 1968 Neisseria meningitidis A 1 ST-1 complex/subgroup I/ 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier Neisseria meningitidis E 864
16 2 Germany 1999 carrier Neisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Neisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier MNeisseria meningitidis B 19 ST-18 complex
19 83131 B213, 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex
22 T Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complex’ET-5 complex
24 84355  B227, 21227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier Meisseria meningitidis B 930 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ Codons || ][ c il Jil ][ bin | [ Tag status

Analysis: | BURST || Presencerabsence || Genome C: | EES |

Export. | Dataset || Contigs || Sequences |

(2 )] (o] e ]

Page:

Select the isolate records to analyse - these will be pre-selected if you accessed the plugin following a query. Paste in
a sequence to query - this be either a DNA or peptide sequence.
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Query: Search | Browse | Profile/ST | List
Pl.leLS:.E/ Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: |
Please selectthe required isolate ids to BLAST against (use ctrl or shift to make multiple selections) and paste in your query sequence. Nucleotide or peptide sequences can be queried,
Isolates Paste sequence Include in results table
64) 254 GARGCCTTGGECGGACGCEATGCCGCCETTGCCECTTCGEECECATTGARRACGCTGECE country =
NS AT A T AR AT CCCCARC CRC AT CCECTCOCTEECARCCEECCOECECTECCET region E
S0 TTEGECEARATCARARTCCCCERRRARCEAGCCEEETTCOTCCATCATGCCGEECARAGTC year
e R ER AT oL oA A e e AT BAC LA T EeT ST TCCCAATTETICRCCARCEACETT epidemiological year
12) 24558 A CCATCGECATGECEEaCECETCAGECARTTTCGAGCIGARCGTCTATATGCCCETIATS Ege"m
128) Fo124 GCCTACAACCTCTTGCARTCCATCCGCCTGT TGEGCEACGCGTGCARCAGCTTCAACGAR :gf m
160) 1014 A G EC G G G E G T AR CC R TACCOGRRARART CEACTATTICCTOCACCRATICG disease
CTGATGCTGGITACTGCGTTARRCCETARAATCGGCTACGAARAC cource
epidemiclogy -
Parameters Options Restrictincluded sequences by Action
BLASTN word size: 11 » [i] [") show 0% matches in table Sequence method: - Reset
BLASTN scoring: reward:2; penalty-3; gap open'5; gap extend:2  ~ [i] Project: -~ [1
Hils perisolate: 1 - Experiment: ~ [
Flanking length (bp): 100  » [5]
[use TBLASTX[E]
Click submit.
A table of BLAST results will be displayed.
Query: Search | Browse | Profile/ST | List
PubMIST Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions
Toggle: i
Please select the required isolate ids to BLAST against (use ctrl or shift to make multiple selections) and paste in your query sequence. Nucleotide or peptide sequences can be queried.
Isolates Paste sequence Include in resulis table
1) AdiM1027 GARGCCTTGGECGGACGCEATGCCGCCETTGCCGCTICGEECECATTGARRACGCTGGCE country. 2
GCAAGCCTGAATARAATCGCCAACGACATCCECTGECTGGCARGCGGCCCGCECTGCGET region | = |
TTGGGCGARATCARRATCCCCGARRACGAGCCGGETTCGTCCATCATGCCGEECARAGTC r i
AACCCGACCCARTGCGARGCGATGACCATGETGTGCTGCCARGTGTTCGGCARCGACGTT epidemiological year
ACCATCGGCATGGCEEECECETCEEECARTTTCEAGCTGAACGTCTATATGCCCGTTATC age"’m
GCCTACRACCTCTTECAATCCATCCGCCTGTTGEECEACGCGTGCAACAGCTTCAACGRA :g: m
CACTGCGCCGTCGECATCEAACCCGTACCGEARARANTCEACTATTTCCTGCACCATTCT diseass
CIGATGCTGGTTACTECGTTARACCGTARAATCGECTACGARARC source
=pidemiology -
Parameters Options Restrict included sequences by Action
BLASTN word size: 11 + [7] ["I8how 0% matches in table Sequence method: ~ [ Reset  Submit
BLASTN scoring: reward:2; penalty.-3: gap open:5; gap extend:2  + [5] Project: + [d
Hits perisolate: 1 « Experiment: ~ [
Flanking length (bp: 100  ~ [5]
[[use TBLASTX[F]

[Siart | Eng—Orienttion|E-vaiue 3t scorc)
1 A4M1027  9B8.49 180177 19444 19908 exwact — 807
2 120M 98 49 465 7 O 180583 4782 5246 extract — — O ﬂ 807
7 7891 9349 465 7 0 180965 19869 20333 extizct — —_ 00 807
10 6748 98.49 465 7 0 181186 19181 19645 extract — 0.0 807
1" 129 98.49 465 7 0 181867 35889 36353 exmact — 0.0 807
13 139M 98 49 465 7 0 182004 36775 37239 extract — —_ 00 807
19 83131 98.49 465 7 0 182318 19090 19554 exwact — 0.0 807
24 54355 98.49 465 7 0 215673 4534 4998 sxtract — 0.0 807
30 14 97.42 465 12 0 8 1363524 1363988 eract — — 0.0 785
31 10 98.49 465 7 0 182380 5559 6023 extract —s 0.0 807
34 20 98.49 465 7 0 182815 19783 20247 exwact — — 0.0 807
35 26 98.49 465 7 0 182880 18879 19343 exwact — 0.0 807
46 255 93.49 465 7 0 183179 4982 5446 extract — 0.0 807
52 243 98.49 465 7 0 183381 4532 4996 extract — 0.0 807
61 393 98.49 465 7 0 183648 7217 7681 axtract — 0.0 807
B4 254 9849 465 7 0 183818 4716 5180 exdtract — — 00 807
67 55611 93.49 465 7 0 184143 4804 5268 extract — — 0.0 807
82 11-004 98.49 465 7 0 184297 19518 19982 exwact — 0.0 807
84 1AL2229 9849 465 7 0 184635 4530 4994 extract — — 00 807
0 CN100 98.49 465 7 0 184814 5350 5814 extract — — 0.0 807

Download FASTA | FASTA with flanking [T] | Table (tab-delimited text) | Excel format

Clicking any of the ‘extract’ buttons will display the matched sequence along with a translated sequence and flanking
sequences.
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181867
182004
182318
215673
8
1823380
182815

35889
36775
19090
4534

1363524 1363988 =xtract —

5559
19783

363583 extract —
AT239 axtract —

o
4998 extract —

6023 extract —
20247 extract —

0.0
0.0
0.0
0.0
0.0
0.0
0.0

207
a07
207
a07
785
807
|07

NN

Breakdown: Isolate fields | Scheme/alleles | Publications

Query: Search | Browse | Profile/ST | List ‘
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Extracted sequence: Seqgbin id#:182318 (19090-19554)

sequence ENEE] GRAGCCTIGE GCGGACGCGR TGCCGCCGTT GCCGCTICGG

GCGCATIGAR AACGCIGGCG GCAAGCCTIGA ATRAAAATCGC CAACGACATC CGCIGGCIGG CAAGCGGCCC GCGCIGCGGT TIGGGCGARA TCAARRTCCC CGRRAACGAG CCGGGITCGI CCATCAIGCC GGGCARAGIC

19090 ARCCCGACCC AATGCGARGC GATGACCATG GIGIGCIGCC AAGIGTICGG CAACGACGIT ACCATCGGTA TGGCGGGCGC GICGGGCAAT TICGAGCTGA ACGICTATAT GCCCGICAIC GCCTACAACC TCITGCARRATIC

m 19554 CRTCCGCCTG TTGGGCGACG CGTGCAACAG CTTCARCGAM CACTGCGCCE TCGGCATTGA ACCCGTACCG GARRAAATCG ACTATTTCCT GCACCATTCC CTGATGCICG TTACCGCGIT AAACCGCAAR ATCGGTTACG
465 AABAC

[orentation (B

translation

REGFEQEPSRIRREKSRRQTITRRIYVELZALZYVCQERALE QTIH* A
& T GG LN S HPEYA AEU KA ARZAZ KTLA BAETLSSGLEPTFUVSAEPNZEKTF F2
ARV * T AIPNTIUZPEKIEKTPZPZPUNZSPNTCPACRLTSARIRTIINTL F3
1 CGGCACGGGTTTGAACAGCCATCCCGAATACGCCGARAAAGCCGCCGCCARACTCGCCEARTTGTCCGGCTTGCCGTIIGTCAGCGCGCCGAACRRATTT 100
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ====i====(

s L&RTITRCBRRCRTFGRIENULGE SGEHKEPEE®*NRQREELZIZG Fl
EALGGRDARLYALRALSGGALZEKTTLHAAASTILUNZETIRAZANTDTIRTWILA F2
K P WADAMZPUPLZ PLRAH® KR WRAOGQA®*TII KT SZPTTSAGTW F3
101 GAAGCCTTGGGECGEACGCEATGCCGCCEIIGCCECTICGEECECATTGARAACGCTGGCEGCAAGCCTGARTARRATCGCCARCGACATCCGCTGRCTGE 200
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ===t

KR FPALRFGEDNQQNPRERLGTFYVEHZLGQSQPDEMERSE 1
S & PRCEGELGETIEKTIPEDNETPGSSIMEPEPSGEKT VNTPTUQCERZR F2
Q AARRARAVWAREKS S KS P KTSRVRZPSCRAEKTSESTHRZPIUNULAEIEKRER F3
201 CAAGCGGCCCGCGCTGCGETTIGGGCGARATCARAATCCCCGAAMRCGAGCCGGETTCGTCCATCATGCCGEGCAMAGT CARCCCGACCCAATGCGARGE 300
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ===t

DDHGVLE?SVEQRRYHERTYGSEREYVGQFRALZEERLTYARIER FL
M TMVCCQVFOGNDVTTIOGM-ASGRAZSGHUNTFETLUNTYVYMEPTVI F2
* P WCAAZEKTCSATTTLUZPSVWRARRATILISTGS®*TZSTICTZPS § F3

301 GATGACCATGGEIGTGCIGCCAAGTGTTCGECARCGACGT TACCATCGETATGGCGEGCECGTCGGECANTITCGAGCTGAACGTCTATATGCCCGICATC 400
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ===t

LQPLATIUHPPVGRRYVQAQLQEERTIILRZERRERIEZP®*ITITURTIGEKTEHNR F1
A ¥ NLLQ@SIURLLGD AMCNS ST FUNZEHTCR2ZVVG®GIZETZPVPETETITHD F2
P TTSCUHNUPSACWATRATA RASTITUNTA AP S ALUENTPTYRIEKTIKS F3
401 GCCTACAARCCTCTITGCAATCCATCCGCCIGTIGGGCGACGCGTGCAACAGCTTCARCGRACACTGCGCCGTCAGCATTGAACCCGTACCGGAARRRATCS 500

At the bottom of the results table are links to export the matching sequences in FASTA format, (optionall) including
flanking sequnces. You can also export the table in tab-delimited text or Excel formats.

wi v U Hr L W TUE U S R SGL — - W i
82 11-004 93.49 465 7 0 184297 19518 19982 estract — — 0.0 807
84 IAL2229  95.49 465 7 0 184635 4530 4994 extract — — 0.0 807
90 CMN100 93.49 465 7 0 184814 5350 5814 esctract — — 0.0 807

Download FASTA | FASTA with flanking [i] | Table (tab-delimited text) | Excel format

14.7.1 Include in results table fieldset

This selection box allows you to choose which isolate provenance fields will be included in the results table.

316 Chapter 14. Data analysis plugins



BIGSdb Documentation, Release 1.19.0

Include in results table

country -
region

year

epidemioclogical year
age yr

age mth

28X

disease

source
epidemiology -

1

Multiple values can be selected by clicking while holding down Ctrl.

14.7.2 Parameters fieldset
This section allows you to modify BLAST parameters. This affects sensitivity and speed.

Parameters
BLASTN word size: 11 « [{]
BLASTM scoring:  reward:2; penalty-3; gap open:5; gap extend:2  » [i]
Hits perisolate: 1
Flanking length (bp): 100« [{]
[“luse TBLASTX

* BLASTN word size - This is the length of the initial identical match that BLAST requires before extending a
match (default: 11). Increasing this value improves speed at the expense of sensitivity.

e BLASTN scoring - This is a dropdown box of combinations of identical base rewards; mismatch penalties; and
gap open and extension penalties. BLASTN has a constrained list of allowed values which reflects the available
options in the list.

* Hits per isolate - By default, only the best match is shown. Increase this value to the number of hits you’d like
to see per isolate.

* Flanking length - Set the size of the upstream and downstream flanking sequences that you’d like to include.

* Use TBLASTX - This compares the six-frame translation of your nucleotide query sequence against the six-
frame translation of the contig sequences. This is significantly slower than using BLASTN.

14.7.3 No matches

Cptions
|:| Show 0% matches in table
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Click this option to create a row in the table indicating that a match was not found. This can be useful when screening
a large number of isolates.

14.7.4 Filter fieldset

This section allows you to further filter your collection of isolates and the contig sequences to include.

Festrictincluded sequences by
Sequence method: -
Project. -~ [i]
Experiment: - [i]

Available options are:

» Sequence method - Choose to only analyse contigs that have been generated using a particular method. This
depends on the method being set when the contigs were uploaded.

* Project - Only include isolates belonging to the chosen project. This enables you to select all isolates and filter
to a project.

» Experiment - Contig files can belong to an experiment. How this is used can vary between databases, but this
enables you to only include contigs from a particular experiment.

14.8 BURST

BURST is an algorithm used to group MLST-type data based on a count of the number of profiles that match each
other at specified numbers of loci. The analysis is available for both sequence definition database and isolate database
schemes that have primary key fields set. The algorithm has to be specifically enabled by an administrator. Analysis
is limited to 1000 or fewer records.

The plugin can be accessed following a query by clicking the ‘BURST’ button in the Analysis list at the bottom of the
results table. Please note that the list of functions here may vary depending on the setup of the database.

6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; 21054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F31
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 S5T-18 complex 14
9 0021/84 Czech Republic 1984 invasive (unspecifiediother) Meisseria meningitidis w 114 S5T-22 complex
10 6748 B73, 21073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup 181 3 F5-1
" 129 B92Z; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/iother) Neisseria meningitidis B 1015 ST-32 complex/ET-5 complex 7 16
13 139M B99; 21099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup 52 10 F5-1
14 012095 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X 117 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier Meisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Meisseria meningitidis w 174 S§T-174 complex
18 4 Germany 1999 carrier MNeisseria meningitidis B 19 ST-18 complex
19 53131 B213; 71213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complexisubgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Meisseria meningitidis NG 198 S§T-198 complex
22 7 Germany 1999 carrier Meisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complexET-5 complex
24 54355 B227, 71227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B 930 5T-334 complex
Analysis tools:
Breakdown: [ Fields || Two Field || Codens || Jil [ Jil | [ sequencebin || Tag status |

Analysisl BURST || | [ @enome ][ BLasT |
Export: | Dataset || Contigs || Sequences

If there multiple schemes that can be analysed, these can then be selected along with the group definition.

318 Chapter 14. Data analysis plugins



BIGSdb Documentation, Release 1.19.0

Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | P ce. | Database submission

BURST analysis

This is the original BURST algorithm, developed by Ed Feil, firstimplemented by Man-Suen Chan. This version has been adapted for use as a plugin for the BIGSdb database software by Keith Jolley.
BURST analysis can be used to.

» Divide strains into groups according to their allelic profiles.
+ Count the number of Single Locus Variants (SLV), Double Locus Variants (DLV) and Satellites (SAT) for each sequence type (ST).
« |dentify the potential Ancestral Type (AT). These are shown with an asterisk next to their names in the results table

Graphic representations of BURST groups can be saved in SVG format. This is a vector image format that can be manipulated and scaled in drawing packages, including the freely available Inkscape

Options Action
Select scheme: MLST - Submit

Group definition: profiles match at n-2  + locito any other member of the group [n = number of Ioci in schemel.

¥ shade variant rings
[" Hide variant names (useful for overview if names start to overlap)

Modifying the group definition affects the size of groups and how they link together. By default, the definition is n-2
(where n is the number of loci), so for example on a 7 locus MLST scheme groups contain STs that match at 5 or more
loci to any other member of the group.

Click Submit.

A series of tables will be displayed indicating the groups of profiles. Where one profile can be identified as a central
genotype, i.e. the profile that has the greatest number of other profiles that are single locus variants (SLV), double
locus variants (DLV) and so on, a graphical representation will be displayed. The central profile is indicated with an
asterisk.
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11* a7 5 1
473 1 2 4

1149 19 1 4 1
1151 1 0 1 ]
1160 1 2 3 1
1139 1 1 4 1
1180 1 1 4 1

1151

SV file (right click to save)

SLV profiles that match the central profile are shown within a red circle surrounding the central profile. Most distant
profiles (triple locus variants) may be linked with a line. Larger groups may additionally have DLV profiles. These are
shown in a blue circle.
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group:

| gowps |
32 2 3 2

230 1 1 3 1
454 1 0 3 2
1015 1 1 4

1100 1 1 2 2
1148 1 0 4 1

SVG file (right click to save)

Groups can get very large, where linked profiles form sub-groups and an attempt is made to depict these.
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14.9 Codon usage

The codon usage plugin for isolate databases calculates the absolute and relative synonymous codon usage by isolate
and by locus.

The function can be selected by clicking the ‘Codon usage’ link in the Analysis section of the main contents page.
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~o oo Query Search | Browse | Profile/ST | List
Pinla ST/ Breakdown: Isolate fields | Schemelalleles | Publications
TS Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
» Projects - main projects defined in database. » Isolates: 34221
» Last updated: 2015-07-02
« Update history
» About BIGSdb

General information

Y
“ Breakdown Analysis Miscellaneous

Export
+ Single field « Export dataset « Description of database fields
« Two figld + Contigs « Presence/absence status of loci
» Unique combinations + Sequences - XMFA / concatenated FASTA formats = Genome comparator
= Scheme and alleles = BLAST

» Publications
* Sequence bin

Alternatively, it can be accessed following a query by clicking the ‘Codons’ button in the Analysis list at the bottom
of the results table. Please note that the list of functions here may vary depending on the setup of the database.

5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis w 1101 S5T-22 complex
7 7891 B54, 21054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9  0021/84 Czech Republic 1984 invasive (unspecifiediother) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73, 21073 Canada 1871 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup 1M1 18-1 3 F5-1
l 129 B92, 71092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecifiediother) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M B99; 21099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X 17 14
15 1 Germany 1999 carrier Neisseria meningitidis E 864
16 2 Germany 1999 carrier MNeisseria meningitidis B 854 S5T-18 complex
17 3 Germany 1999 carrier Meisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Meisseria meningitidis B 19 ST-18 complex
19 83131 B213;Z1213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 S§T-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier MNeisseria meningitidis NG 198 S5T-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 5T-198 complex
22 7 Germany 1999 carrier Meisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Meisseria meningitidis B 32 ST-32 complexET-5 complex
24 54355 B22T,Z1227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F31
25 9 Germany 1999 carrier MNeisseria meningitidis B 930 ST-334 complex
Analysis tools:
Breakdown: | Fields || Two Field || e i I | [ Sequence bin | [ Tag status |

Analysis: [ _BURST ][ ][ Genome c tor | [ BLAST |
Export | Datasst || Contigs || Sequences

page: (2 )3 (<) > ) 1)

Enter the ids of the isolate records to analyse - these will be already entered if you accessed the plugin following a
query. Select the loci you would like to analyse, either from the dropdown loci list, and/or by selecting one or more
schemes.
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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Schemelallgles | Publications
Links: Contents | Home | Options | Pi ce. | Database submission

Toggle: i

Codon usage analysis

This plugin will analyse the codon usage for individual loci and overall for an isolate. Only loci that have a corresponding database containing sequences, or with sequences tagged, can be included. Itis important to note that
correct identification of codons can only be achieved for loci for which the correct ORF has been set (ifthey are not in reading frame 1). Partial sequnces from the sequence bin will not be analysed. Please check the loci that you
would like to include. Output is limited to 500 records

Selectids Include in identifier Loci Schemes
Paste in list of ids to include, start a new isolate - 163_rDNA i
line for each. Leave blank to include all ids. country E [165_rRNA (SSU_rRNA) .| Metabolism
region E 235_rRNA .. Pilin
! i ' bcZ & L] Typing 3
o epidemiclegical year bcZ (NEIS1015) g
g] ageyr ceF (NEIS1279) i kL] msT
N age mth ckA2 (NEIS1727) .| Finetyping antigens
. sex cnA (NEIS1729) - i i 168
: 2 disease — 3
source N . r;'AﬂI\Ueﬂ genes .
Sequence retfrieval Codons Action
If both allele designations and tagged seguences Select codon order:

existfor a locus, cheose how you want these handled: [7] @
'@ alphabetical

@ Use sequences tagged from the bin ) C or G ending codons first
' Use allele sequence retrieved from external database

Do notinclude sequences with problem flagged (defined alleles will still be used)

Click submit. The job will be submitted to the queue and will start running shortly. Click the link to follow the job
progress and view the output.
Query: Search | Browse | Profile/ST | List

/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

ST

Toggle: |1

Codon usage analysis

This analysis has been submitted to the job queue.

Please be aware that this job may take some time depending on the number of sequences to analyse and how busy the serveris.

I Follow the progress of this job and view the output. I

Four tab-delimited text files will be created.
* Absolute frequency of codon usage by isolate
* Absolute frequency of codon usage by locus
* Relative synonymous codon usage by isolate

* Relative synonymous codon usage by locus
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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Scheme/alleles | Publications
- Links: Contents | Home | Options | Pi ce. | Database submission

T

Job status viewer

Status

RILH BIGSdb_13269_1405586315_76138
HTEOTTTIE 2014-07-17 09:38:35

I rriched

BENATNES 2014-07-17 09:38:39

1005
RIS 2014-07-17 09:39:05
LEETUEH 26 seconds

Output

+ Absolute frequency of codon usage by isolate

« Absolute frequency of codon usage by locus

« Relative synonymous codon usage (RSCU) by isolate
» Relative synonymous codon usage (RSCU) by locus
s Tarfile containing output files

Please note that job results will remain on the server for 7 days

14.10 Unique combinations

The Unique Combinations plugin calculates the frequencies of unique file combinations within an isolate dataset.
Provenance fields, composite fields, allele designations and scheme fields can be combined.

The function can be selected by clicking the ‘Unique combinations’ link in the Breakdown section of the main contents
page. This will run the analysis on the entire database.
Query: Search | Browse | Profile/ST | List

Pul; T.'ﬁ_.—..rf'J_j Breakdown’ Isalate fields | Scheme/alleles | Publications
. T Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database ﬁg Option settings & Submissions

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
« Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
= Projects - main projects defined in database. « Isolates: 234221
« Last updated: 2015-07-02
« Update history
* About BIGSdD

General information

1
e Breakdown H Export l’ Analysis @ Miscellanecus

« Single field « Export dataset « Coden usage « Description of database fields
s Twofisld + Contigs » Presence/absence status of loci
s Unique combinations « Sequences - XMFA / concatenated FASTA formats = Genome comparator

T « BLAST

g |
» Publications
« Sequence bin

Alternatively, it can be accessed following a query by clicking the ‘Combinations’ button in the Breakdown list at the
bottom of the results table. This will run the analysis on the dataset returned from the query. Please note that the list
of functions here may vary depending on the setup of the database.
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5 M00240227 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1100 8T-32 complex/ET-5 complex 7 16

6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex

7 7891 B54; 71054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14

9 0021/84 Czech Republic 1984 invasive (unspecifiediother) Meisseria meningitidis w 114 ST-22 complex

10 6748 B73:Z1073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 18-1 3 F5-1
" 129 B92: 71092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup W 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16

13 139M B99; 721099 Philippines 1968 Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X 17 14

15 1 Germany 1999 carrier MNeisseria meningitidis E 864

16 2 Germany 1999 carrier Neisseria meningitidis B 854 S5T-18 complex

17 3 Germany 1999 carrier Neisseria meningitidis w 174 ST-174 complex

18 4 Germany 1999 carrier MNeisseria meningitidis B 19 S5T-18 complex

19 83131 B213, 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complexisubgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 5T-198 complex

21 B Germany 1999 carrier MNeisseria meningitidis NG 198 S5T-198 complex

22 7 Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex

23 8 Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complexET-5 complex

24 84355 B227, 21227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F31
25 9 Germany 1999 carrier Meisseria meningitidis B 930 S§T-334 complex

Analysis toels:

Breakdown; [_Fields | [ Two Field || | 2 ons ][ 1

Analysis: | BURST | [ Codons || | [ BLasT |

Ewort st | [ corie
2 N 3 8 I e [

| [ Sequence bin | [ Tag status |

][ seneme c t

Select the combination of fields to analyse, e.g. serogroup and finetyping antigens.

Query: Search | Browse | Profile/ST | List

/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Frequencies of field combinations

Toggle: i

Here you can determine the fr
fields) from a scheme

of unique field corr

Isolate fields Composite fields [§] Loci Schemes Action
Oid (] rifampicin [ strain designation "163_rDNA - i .| Metabalism - Submit
[Cisolate MLEE designation | rifampicin range “S’%’?RNG‘ESSUJRNM
[l aliases [l serotype [ ciprofioxacin abcZ L
[Tl country [ sero subtype [~ ciprofloxacin range abeZ (NEIS1015) T
["I continent "IET no |"I pending assembly acef (NEIS1279)

ackAZ (NEIS1727)
[“Iregion [ penicillin ["] assembly status acnA (NEIS1729) - U168
Dyear Dpeni:min range [ ENA accession L\ | Antigen genes .
Depldem\o\og\ca\ year || amoicillin Dprwa{e project l . »

in the dataset. Please select your combination of fields. Select loci either from the locus list or by selecting one or more schemes to include all loci (and/or

Dage L Dsulp.hunam\ds [ comments Include all fields from selected schemes
Dage mth [ cefiriaxone [ sender

Flsex Dceﬂriaxaneraﬂge P curator Include all loci from selected schemes
[ disease Dcmmampnsmcnl [ date entered

[ source Dcmnrampnsmcnlrange Ddatastamp

Depidemwo\ogy [T cefotaxime

Dspe:\es [T cefotaxime range

Click submit. When the analysis has completed you will see a table showing the unique combinations of the selected
fields along with the frequency and percentage of the combination.
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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

PubMLST)

Toggle: ¢

Frequencies of field combinations

MNumber of unique combinations: 2939

The percentages may add up to more than 100% if you have selected loci or scheme fields with multiple values for an isolate

serogroup + Pora VRT o VR2 + Feta VR #
B 72 4 F1-5 625

5.65
w 5 2 F1-1 513 464
B 19 15 F5-1 385 3.48
c 5 2 F3-6 283 2.56
= 18-10 43 F3-14 281 2.54
B 7 16 F3-3 252 228
c 51 108 F3-6 222 2.01
B 22 9 F5-12 171 1.55
B 22 14 F5-5 167 151
A 52 10 F3-5 135 1.22
B 191 15-11 F5-1 107 0.97
Y 5-1 10-1 F4-1 a6 0.87
- 5 2 F1-1 a3 0.84
Y 52 10-1 F4-1 79 0.71
c 5 2 F5-8 79 0.71
w 181 3 F4-1 77 0.70
B 2241 14 F4-1 Lis 0.70
c 5 2 F3-3 76 0.69
B 181 3 F1-5 72 0.65
Y 51 22 F5-8 69 0.62
B 19 15 F1-14 61 0.55
B 7-2 13-2 F1-5 61 0.55
B 7-2 16 F3-3 56 051

The table can be downloaded in tab-delimited text or Excel formats by clicking the links at the bottom of the page.

c 22 146 F1-7 1 0.01
B 19 132 F5-1 1 0.01
B 124 131 F3-29 1 0.01
NG 72 16-126 F3-3 1 0.01
B 72 30 F5-1 1 0.01
B 7 30-3 F1-14 1 0.01
B 51 10-10 F3-18 1 0.01
= 72 30-3 F1-7 1 0.01
c 52 10 F1-7 1 0.01
NG 181 3 F1-34 1 0.01
NG 22 14-6 F4-2 1 0.01
B 7-2 4 F1-88 1 001
NG 51 10-62 F1-3 1 001
Y 123 4 F4-1 1 0.01
NG 72 16 F1-104 1 0.01
X 1241 16-52 F3-9 1 0.01
NG 18-4 35-34 F4-1 1 001

« Download as tab-delimited text
« Download in Excel format

14.11 Polymorphisms

The Polymorphisms plugin generates a Locus Explorer polymorphic site analysis on the alleles designated in an isolate
dataset following a query.

The analysis is accessed by clicking the ‘Polymorphic sites’ button in the Breakdown list at the bottom of a results
table following a query.
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10 6748 B73, 21073 Canada 1971 invasive ﬁuﬂs‘peclﬁedﬂuther‘) Neisseria menmémd\s

A 1 ST-1 complex/subgroup 181 3 F5-1
" 129 B92, 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/iother) Neisseria meningitidis B 1015 ST-32 complex/ET-5 complex 7 16
13 139M B99; 21099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup 52 10 F5-1
14 0120195 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier Meisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Meisseria meningitidis w 174 S§T-174 complex
18 4 Germany 1999 carrier Meisseria meningitidis B 19 ST-18 complex
19 83131 B213. 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complexisubgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Meisseria meningitidis NG 198 S§T-198 complex
22 7 Germany 1999 carrier Meisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Meisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227. 71227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B 930 5T-334 complex

Analysis tools:

Breakdown: | Fields || Two Field || | [ Jil Jil | [ Sequence bin | [ Tag status |
]

Analysis: [ BURST | [ Codons || [ @enome | [ BLasT |
Export: | Dataset Contigs Sequences
page: (1= =) )= e )7 e ) (=) (i)

Select the locus that you would like to analyse from the list.

hi Query: Search | Browse | Profile/ST | List
.|/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: |1

Polymorphic site analysis

This tool will analyse the polymorphic sites in the selected locus for the current isolate dataset.

If more than 50 sequences have been selected, the job will be run by the offline job manager which may take a few minutes (or longer depending on the queue). This is because sequences may have gaps in them and
consequently need to be aligned which is a processor- and memory- intensive operation.
Loci Options Action

If both allele designations and tagged sequences
exist for alocus, choose how you want these handled: [1]

@ Use allele sequence retrieved from external database
::;g Engg}g—}g% ) Use sequences tagged from the bin

ackA2 (NEIS1727)
zcnA (NEIS1729)

Analyse single example of each unigque sequence
Exclude incomplete sequences

Click ‘Analyse’.

A schematic of the locus is generated showing the polymorphic sites. A full description of this can be found in the
Locus Explorer polymorphic site analysis section.
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~o oo Query: Search | Browse | Profile/ST | List
PulhMILS] j' Breakdown: Isolate fields | Schemersalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions

Toggle: 6
Polymorphic site analysis

The colour codes represent the percentage of alleles that have a paricular nucleotide at each position. Click anywhere within the sequence to drill
down to allele and profile information. The width of the display can be altered by going to the options page - change this if the display goes off the
page.

17 alleles included in analysis. 81 polymorphic sites found.

Key:0-10| | TN | EETURETY | BT | =50-60 | [|=70 - 80j-20 - 90]}-90 - 100

1 10 20 30 40 50 &0 70 a0 a0 100

e s -
101 110 120 130 140 150 160 170 180 150 200

ET I E E ]

=
.
= K

u
301 310 320 330 340 350 360 370
ACCAACCATT TGGATA T GACGCGATTATH TCHITGG
Ec 1 S 8 0 E
401 410 420 430
ACAATATCGCCACGCGGATTGTCGAACTCGH,
i 1A T oG8

I

[ O]
=
(2]

Nucleotide frequencies

RS S o [T ] % Foh s Foc & i S o o [ 5|
9 0 14 0 3 0 82.35 17.65
24 1 0 16 0 0 5as 94 12
27 o 10 0 T 0 5882 4118
28 4 0 13| 0 0 2353 T6.47
30 16 0 1 0 0 9412 588
36 0 14 0 3 0 8235 17 .65

14.12 Presence/absence

This plugin displays the status of loci for isolate records. It will shown whether a locus has been designated with an
allele name, has a sequence tag, or both.

The function can be selected by clicking the ‘Presence/absence status of loci’ link in the ‘Analysis’ section of the main
contents page.
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Query: Search | Browse | Profile/ST | List

Fiila TS/ preakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence definition
database there is at least one corresponding iselate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample.

Q Query database Qg Option settings & Submissions

Y
“ Breakdown

« Search database - advanced queries. « Set general options - including isolate table field handling. « Manage submissions
« Browse database - peruse all records » Set display and query options for locus, schemes or scheme fields
s Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list.
» Projects - main projects defined in database. » Isolates: 34221
» Last updated: 2015-07-02
« Update history
» About BIGSdb

General information

Analysis @ Miscellaneous

Export
+ Single field « Export dataset « Description of database fields
» Twao field + Contigs
» Unique combinations + Sequences - XMFA / concatenated FASTA formats
= Scheme and alleles = BLAST

» Publications
* Sequence bin

Alternatively, it can be accessed following a query by clicking the ‘Presence/Absence’ button in the Analysis list at the
bottom of the results table. Please note that the list of functions here may vary depending on the setup of the database.

5 M00240227 UK 2000 invasive (unspecifiedfother) Neisseria meningitidis

1100 ST-32 complex’ET-5 complex 7 16

B
6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 S8T-22 complex
7 7891 B54; 721054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecifiedfother) Neisseria meningitidis B 1102 ST-18 complex 14
9 0021/84 Czech Republic 1984 invasive (unspecifiedfother) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73; 21073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup I/l 18-1 3 F5-1
" 129 B92; 71092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 S5T-1 complex/subgroup I/l 52 10 F3-8
12 0090/89 Czech Republic 1989 invasive (unspecifiedfother) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M B99; 21099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiedfother) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier Neisseria meningitidis E 864
16 2 Germany 1999 carrier Neisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Meisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Meisseria meningitidis B 19 ST-18 complex
19 83131 B213; 721213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex
22 7 Germany 1999 carrier Meisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227, 21227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex'subgroup Ill 51 9 F3-1
25 9 Germany 1999 carrier MNeisseria meningitidis B 9230 S5T-334 complex

Analysis tools:

Breakdown: | Fislds | [ Twe Field | icsites | [ Cx ions | [ Jil ions | [ Sequence bin | [ Tag status |
Analysis: | BURST Codans Gencme Comparator BLAST
Export: | Dataset Contigs Sequences

Page: [z )= )+ = )Ce )T o) (=) (et

Enter the ids of the isolate records to analyse - these will be already entered if you accessed the plugin following a
query. Select the loci you would like to analyse, either from the dropdown loci list, and/or by selecting one or more
schemes.
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. . .. Query: Search | Browse | Profile/ST | List
'PubMI.S_'E/ Breakdown: |solate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [

Export presence/absence status of loci - Neisseria PubMLST

This script will export data showing whether a locus has had an allele designated, a sequence tagged, or both. Please check the loci that you would like to include. Alternatively select one or more schemes to include all loci that
are members of the scheme.

Selectids Include in identifier Loci Schemes Options Action
Paste in list of ids to include, start a new isolate ~| [1165_DNA = [CTIJ GEMETC OO PTote | Mark present it
line for each. Leave blank to include all ids. country B 165_rRNA (SSU_rRNA) m [7]1.] Metabolism (@ gither designations or tags set

region —ii'zs—’RNA 2143 Pitin B llele designations defined
1 - year a = ®
N E epidemiological year abeZ (NEIS1015) o Tiping ¥ SEEIETE AL CEE
M 2 ageyr aceF (NEIS1279) [l ST |
M age mth ackAZ (NEIS1727) []...| Finstyping antigsns S e [
M sex acnA (NEIS1729) - 147 168 Symbal for absent X

S disease il

& source il o =1 'rlrmmeﬂ genes : "] Generate distance matrix[i]

Click submit. The job will be submitted to the queue and will start running shortly. Click the link to follow the job
progress and view the output.

. s Query: Search | Browse | Profile/ST | List
PubMLSZ/ Breakdown: |solate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [1

Export presence/absence status of loci - Neisseria PubMLST

This analysis has been submitted to the job queue.

I Follow the progress of this job and view the output. I

When complete, a single text file will have been generated.

. . .. Query: Search | Browse | Profile/ST | List
Tl ST Breakdown: Isolate fields | Schemealleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

BIGSdb_31442_1405591304_69061
BLINNSanTES 2014-07-17 11:01:44
finished
CENETE 2014-07-17 11:01:44

[ Progress: [T
B INEY 2014-07-17 11:01:49
LEERTNE 4 seconds

Output

¢ Main output file|

Please note that job results will remain on the server for 7 days.

This is a tab-delimited text file that uses ‘O’ to represent presence and ‘X’ to represent a missing locus designation or
tag.
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id pom adk abcz pdhC gdh fumC
1 0] 0 ) 0] 0 )
2 0 ¢ 0 0 ¢ ¢}
3 0] 0 ) 0] 0 )
4 0] 0 0] 0] 0 )
5 ¢} ¢ 0 0 ¢ 0
6 0] 0 ) 0] 0 )
7 0] 0 0] 0] 0 0]
8 0 ¢ 0 0 ¢ 0
9 0] 0 ) 0] 0 )
10 0] 0 0] 0] 0 0]

[p]
(€]
=

OO OO0OO0OO0OO0O0O0OOoOY

14.12.1 Options

There are a number of options that can be selected to modify the output.

Options
Mark presentif:
@ gither designations or tags set
allele designations defined
sequence tags defined

Symbol for present. O -
symbol for absent X «
Generate distance matrix [i]

With these you can change the symbols used and whether designations, or tags, or both are counted.

You can also choose to generate a distance matrix based on presence/absence.

14.13 Tag status

The tag status plugin displays a graphical representation of the status of loci designations or tags for isolate data. It is
accessed following a query by clicking the ‘Tag status’ button in the Breakdown section at the bottom of the results

table.
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Isolate provenance/phenotype fields Display/sort options

id - < ~ 10 [E] Order by: id ~ ascending -
Display. 25 « records perpage[i]

Action

Reset Submit

9 records returned. Click the hyperlinks for detailed information

Isolate fields H MLST

L e wiees gty o] asesse ] specee Tl ST donacompiex __{Port ki ort ezlrout
1 A4M1027 B1,Z1001 USA 1937 invasive (unspecified/other) Neisseria meningitidis 4 ST-4 complex/subgroup IV 52 10 F1-5
2 120M B35; Z1035 Pakistan 1967 meningitis and septicaesmia Neisseria meningitidis A 1 ST-1 complex/subgroup I/l 52 10 F5-1
3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1098 19 15
4 WM1027 B43, 21043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV
5 M00240227 UK 2000 invasive (unspecifiedfother) Neisseria meningitidis B 1100 ST-32 complex/ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecifiedfother) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; Z1054 Finland 1975 invasive (unspecifiedfother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F31
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9 0021/34 Czech Republic 1984 invasive (unspecifiedfother) Neisseria meningitidis w 14 ST-22 complex
Analysis tools:
Breakdown [ TwoField | [ e Jil Jil ][ sequence bin || Tagststus |

Analysis: [ BURST || Codans || | [ eenome | [ BLasT |

Export:

Select the loci you would like to analyse.

Query: Search | Browse | Profile/ST | List
Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Tag status

Toggle: i

Select schemes or groups of schemes within the tree. A breakdown of the individual loci belonging to these schemes will then be performed.

»

4[] Al loci
- W11 Capsule
i [#].| | Genetic Information Processing
- .l | Metabolism
- .| Pilin i

m

You should see a series of bars representing loci. The colour of these bars designates whether they have an allele

designation only, a sequence tag only, both designations or tags, or whether they have flags set.

14.13. Tag status
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. g Query: Search | Browse | Profile/ST | List
‘ Tl IS T ) Breakdown Isolats fields | Schemeiallsles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i

Tag status

Select schemes or groups of schemes within the tree. A breakdown of the individual loci belonging to these schemes will then be performed.

4. [ 1] All loci -
4 ¥l | Capsule [
||| Capsule Regian A
[wl..] Capsule Region A- Serogroup A
. J Capsule Region A - Serogroup B

Bars represent loci by schemes arranged in alphabetical order If a locus appears in more than one scheme it will appear more than once in this graphic. Click on the id hyperlink for a detailed breakdown for an isolate

Key

Allele designated only | Sequence tagged only | Allele designated + sequence tagged | Flagged

2463 loci selected:

1] 1saiate_|
1 A0 a | 1 1 1

2 M o [ I 1 o 1 /e W 1

3 MD0242905 g
4wz g
5 M00240227 g
§ M00282207
T [ | | I 115 Y | i |
8 M00242007 |
9 o02tm4

< | m »

Hovering the mouse over the bars will indicate the scheme represented.

Note: Loci will be represented more than once if they are members of multiple selected schemes.

Clicking any of the isolate id hyperlinks navigates to a page that breaks down the exact status for all loci of that isolate.

- ... Query: Search | Browse | Profile/ST | List
(Pl LS T/ Breakdown: Isolate fields | Schemefalleles | Publications
T Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: [i

Tag status: Isolate id#1 (A4/M1027)

[ Scheme T ocus —Talele designatinis)| Sequence tag
abcZ

MLST
adk
aroE
fumC
gdh
pdhC
pam
PorAVR1
PoraAVR2
FetAVR
I - S S5 IRNA (165 1RNA)
ADP-heptose biosynthesis NEIS07T63 (hldA)
NEIS0773 (hidD)
NEIS2014 (gmhB)
NEIS2055 (hidC)
nEIS2070 (gmns) [
AminoacyliRNA biosynihesis NEIS0007
NEIS0164
NEIS0326
NEIS0381
NEIS0383
NEIS0672 I - <top codon
NEIS0676
NEIS0681
NEIS0794
NEIS1277
NEIS1290 (gaiC)
NEIS1291
NEIS1293
NEIS1361
NEIS1408
NEIS1436
NEIS1478
NEIS1518
NEIS1602
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There is a column each for allele designations and sequence tags. If an allele designation is defined, the allele identifier
is displayed. Cells shaded in blue show that the designation or tag is present, whereas red indicates thet they are absent.

14.14 GrapeTree

GrapeTree is a tool for generating and visualising minimum spanning trees. It has been developed to handle large
datasets (in the region of 1000s of genomes) and works with 1000s of loci as used in cgMLST. It uses an improved
minimum spanning algorithm that is better able to handle missing data than alternative algorithms and is able to
produce publication quality outputs. Datasets can include metadata which allows nodes in the resultant tree to be

coloured interactively.

GrapeTree can be accessed from the contents page by clicking the ‘GrapeTree’ link.

Pul Database home Contents

# Log in

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the pr ience definition

corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population sample

) s 2 : -
Q Query database Projects Qn‘ Option settings & Submissions

» Search or browse database « Main public projects » Set general options - including isolate table field handling = Manage submissions
» Search by combinations of loci (profiles) « Your projects « Set display and query options for locus, schemes or scheme fields.
o General information

« |solates: 44,865

» Last updated: 2018-02-20
» Defined field values

= Update history

= About BIGEdb

Y
W Breakdown

Export IM Analysis B Third party tools

» Description of database fields

there is atleast one

» Single field » Export dataset » Codon usage Vlsuallzzmun of genomic relationships

» Two field » Contigs » Presencelabsence status of loci « I1UL - Phylogenetic trees with data overlays

« Unigue combinations » Sequences - XMFA / concatenated FASTA formats « Genome comparator » PhyloViz - Visualization and phylogenetic inference

« Scheme and alleles * BLAST » Microreact - Open data visualization and sharing for genomic
» Publications » Species identification epidemiology

* Sequence bin @ Miscellaneous

Alternatively, it can be accessed following a query by clicking the ‘GrapeTree’ button at the bottom of the results table.

Isolates returned from the query will be automatically selected within the GrapeTree interface.

laueT WIv etu U LU U IIYESINE NS PEIS WL IS! ) NS5 1a SIS u crrvuia et tun wimews wnpisa e 2
19024 M10 240480 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2267206 267 1194 ST-41/44 complex 72 4
19025 M10 240481 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2194837 274 1831 22 9
19026 M10 240482 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2184823 263 3754 ST-41/44 complex 72 4
19027 M10 240484 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2168050 253 1097 ST-41/44 complex  17-1 23
19028 M10 240485 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2193457 294 275 S3T-269 complex 22 9
19029 M10 240487 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2188678 241 1049 ST-269 complex 191 15-11
19030 M10 240489 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2218969 275 461 ST-461 complex 19-2 131
19031 M10 240490 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2175692 293 1161 ST-269 complex 22 9
19032 M10 240498 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2154070 235 41 8T-41/44 complex 72 4
19958 M10 240476 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2242902 284 9812 S3T-213 complex 22 14
19959 M10 240499 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2189734 198 275 ST-260 complex 22 9
19960 M10 240500 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2197545 223 41 ST-4144complex 7-2 4
19961 M10 240502 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2173298 188 340 ST-41/44 complex 72 4
19962 M10 240503 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 2101043 197 23 8T-23 complex 51 22
19963 M10 240505 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 2090713 189 1655 ST-23 complex 51 10-10
19964 M10 240507 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 2108738 170 183  ST-23 complex 21 16-5
19965 M10 240508 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2233910 196 1575 72 131
19966 M10 240511 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2174583 219 4713 22 9
19967 M10 240512 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2203751 205 41 8T-41/44 complex 71 1
19968 M10 240514 UK 2010 invasive (unspecified/other) Neisseria meningitidis w 2110464 160 1 ST-11 complex 5 2
19969 M10 240515 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 2181841 205 269 ST-269 complex 51 2-2
19970 M10 240520 UK 2010 invasive (unspecified/other) Neisseria meningitidis Y 2095486 190 1655 ST-23 complex 541 10-1
Analysis tools:

@& Breakdown: Fields | Two Field | Combinations | Schemes/aleles | Publications | Sequence bin
lo” Analysis:  Codons Presence/Absence | Genome Comparator | BLAST | rMLST species id
Export  Dataset Contigs | Sequences
& Third party' Phyloviz
Page: [ 2= (#)(5)e ) 7)(E) 2]

Ve
F18
Fa3
F5-1
F1-5

F5-12
F5-1
Fao

F5-12
F15
F5-5

F5-12
F1-5
F15

F1-96
Fa-1

deleted
Fi-7

F5-12
F1-5
F1-1
F5-1
F4-1
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Select the isolates to include. The tree can be generated from allelic profiles of any selection of loci, or more conve-
niently, you can select a scheme in the Scheme selector to include all loci belonging to that scheme.

Additional fields can be selected to be included as metadata for use in colouring nodes - select any fields you wish
to include. Multiple selections can be made by holding down shift or ctrl while selecting. Click ‘Submit’ to start the
analysis.

Loggea mn: Kerth Jolley (KEim). #Log out | LNENge passwora

loggle . —

GrapeTree: Visualization of genomic relationships - Neisseria PubMLST

This plugin generates a minimum-spanning tree and visualizes within GrapeTree:

Publication: Zhou at al. (2017) GrapeTree: Visualization of core genomic relationships among 100,000 bacterial pathogens. bioRxiv 216788

Analysis is limited to 50,000 records.

GrapeTree: Visualization of core genomic relationships
GrapeTree is developed by

« Zhemin Zhou (1)

« Nabil-Fareed Alikhan (1)

+ Martin J. Sergeant (1)

s Nina Luhmann (1)

» CdtiaVaz (25)

« Alexandre P. Francisco (2,4)
« Jodo André Carrico (3)

« Mark Achtman (1)

1. Warwick Medical School, University of Warwick, UK

2. Instituto de Engenharia de Sistemas e Ci s Investigacd
3. Universidade de Lisboa, Faculdade de Medicina, Instituto de Microbiologia and Instituto de Medicina Molecular, Lisboa, Portugal
4. Instituto Superior Técnico, Universidade de Lisboa, Lisboa, Portugal

5. ADEETC, Instituto Superior de Engenharia de Lisboa, Instituto Palitécnico de Lisboa, Lisboa, Portugal

This tool will generate minimum spanning trees trees from allelic profiles. Please check the loci that you would like to include. Alternatively select one or more schemes to include all loci that are members of the scheme.

e Desenvol to (INESC-ID), Lisboa, Portugal

Isolates Loci Schemes Include fields Action
18968 - '165_rDNA - IREREE -
18969 \j 16S_rRNA (SSU_rRNA) \]
13023 _235_IRNA ] UiJ Antigen genes
19024 abcz = LJ eMLST (20 locus partial genes)
19025 abcZ (NEIS1015)
12026 aceF (NEIS1279) - [] .. eMLST (20 locus whole genes) !
19027 = ackA2 (NEIS1727) . M. qonorthoeae caULSTvi0 epidemiological year
19028 acnA (NEIS1729) = 1 age yr -
~ & .| N.meningitidis cgMLST v1.0 E
[Gesr | Lot | (L ] Hore | pacrbd ) [] L] Ribosomal WLST

[1 i1 rpIF species <

Note: This analysis currently depends on allele designations having been defined within the database. It is not able to
scan genomes itself (unlike Genome Comparator), so make sure that genomes have been tagged at the loci you wish

to include before using GrapeTree.

The job will be sent to the job queue. When it has finished, click the button marked ‘Launch GrapeTree’.

PubMLST Database home Contents

" Logged in: Keith Jolley (keith). BLog cut | Change password

Job status viewer

Output

]- Status

Jobid:

Submit time:

Status:
Start time:
Progress:
Stop time:
Total time:

BIGSdb_141866_1519311802_19416
2018-02-2215.03.22

finished

2018-02-22 15:03:42

100%

2018-02-22 15.07.38

3 minutes and 55 seconds

Launch GrapeTree

» Profiles (TSV format) (14.2 MB)
» MS Tree (Mewick format)

« Metadata (TSV format)

« Tar file containing output files (only files <10MB included - download larger files separately)

Please note that job results will remain on the server for 7 days

336

Chapter 14. Data analysis plugins



BIGSdb Documentation, Release 1.19.0

The generated tree will be rendered in the GrapeTree application page.
o

t.:.- | Help

GrapeTree

Inputs/Outputs v

Load Files

(2]
Save GrapeTree
Save as Newick Tree
Download SVG

Tree Layout >

Rendering >

Context Menu >

isclate
09,1126 [1]
[ 1091208 P [1]
[ 09.4211.¥ [1]

00.1202.T [1]
09,1331 Y [1]
[]00.1347 W [1]
[ 09 1368 F [1]
[109.1385 H [1]
[ 09 1402 B [1]
[[]09 1453 F [1]
[l 09 1507 @ [1]
109 1514 A 1]
[1]09 1557 B [1]
[ 1091580 V [1]
[ 09 15950 [1]
1091619 R [1]
[1]09 1857 M [1]
[]09.1858 V [1]
[ 09 1893 P [1]
[109.1936 F [1]
W09 1976 T [1]
09 1999 X [1]
[ 09 2014 G [1]
[7]09 2045 1 [1]
[ 09 2061 P [1]
[ 09 2082 C [1]
[7109.2204 A 1]

The image can be manipulated in various ways. These include modifying the tree layout, customising node labels and
size, modifying branch lengths and collapsing branches. The image can be saved in SVG format which can be further

edited in image publishing software such as Inkscape.
As an example, the default cgMLST tree (above) has been modified (below) as follows:
* Nodes coloured by clonal complex
* Labels removed
* Branches collapsed where <=100 loci different
* Node size set to 200%
¢ Kurtosis (node size relative to number of isolates) set to 75%

* Dynamic rendering allowed to run to fan out nodes

14.14. GrapeTree
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v - I
. nd
| Hel| ]
‘.:.- P Iy
clenal complex (MLST)
GrapeTree [l sT-11 complex [777]
[]15T-41/44 complex [643]
[ ST-260 complex [513]
Inputs/Outputs v []5T-23 complex [461]

W 5T-213 complex [217]
[]ST-32 complex [158]
[l 5T-22 complex [74]
[]ST-461 complex [73]
[ sT-162 complex [59]
[7]ST-60 complex [40]
[l sT-35 complex [37]
7] ST-167 complex [34]
1] ST-1157 complex [25]
[]8T-174 complex [24]
[ ST-103 complex [23]
[]sT-18 complex [16]
[ 5T-282 complex [10]
[1ST-198 complex [4]
[ sT-865 complex [4]
[]5T-1136 complex [2]
[l sT-116 complex [1]
W S5T-175 complex [1]
[ sT-181 complex [1]
Sme— e [ 5T-226 complex [1]
[l ST-254 complex [1]
[ sT-334 complex [1]
[7]5T-364 complex [1]
[ sT-4821 complex [1]
[ 5T-5 complex [1]
[ ST-53 complex [1]

Load Files

-]
Save GrapeTree

Save as Newick Tree

Download SVG

i

Tree Layout v

Original tree
Static Redraw

Cenre Tree

]
@
H
3
H
g
-3
E
@

Drag Icon to Rotate: &

Zoom: QQ

Node Style > Others [2]
Branch Style >
Rendering v

Full details can be found in the GrapeTree manual.

Note: GrapeTree has been described in the following preprint:

Z Zhou, NF Alikhan, MJ Sergeant, N Luhmann, C Vaz, AP Francisco, JA Carrico, M Achtman (2017) “GrapeTree:
Visualization of core genomic relationships among 100,000 bacterial pathogens”, bioRxiv 216788; doi: https://doi.
org/10.1101/216788
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cHAPTER 15

Data export plugins

15.1 Isolate record export

You can export the entire isolate recordset by clicking the ‘Export dataset’ link in the Export section of the main
contents page.

T Query: Search | Browse | Profile/ST | List
Y J;/ Breakdown: |solate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The MNeisseria PUBMLST ¢ contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence
definition database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a
population sample.

Q Query database og’ Option settings

+ Search database - advanced queries « Setgeneral options - including isolate table field handling.

» Browse database - peruse all records « Set display and query options for locus, schemes or scheme fields.
= Search by combinations of loci (profiles) - including partial matching.

» List query - find isolates by matching a field to an entered list. " Submissions o General information

« Projects - main projects defined in database. [ ]

» Manage submissions » |solates: 34218
« Lastupdated: 2015-06-30
« Update history
= About BIGSdb

h I
‘1 Breakdown Export M Analysis Miscellaneous
Codon usage = Description of database fields

= Single field Export dataset
» Two field « CONUQS Presencefabsence status of loci

« Unigue combinations « Sequences - XMFA/ concatenated FASTA formats » Genome comparator
« Scheme and alleles « BLAST

¢ Publications

« Sequence bin

Alternatively, you can export the recordsets of isolates returned from a database query by clicking the ‘Dataset’ button
in the Export list at the bottom of the results table. Please note that the list of functions here may vary depending on
the setup of the database.

339



BIGSdb Documentation, Release 1.19.0

99 records returned (1 - 25 displayed). Click the hyperlinks for detailed information
Page: [Q 2 (= J(+ 1[> ] [res ]

Isolate fields |l MLST Finetyping antigens
(] onte L siveos [ comiy Jon  deeme L Seces  [emmoml STT _ comlcomier __lpart Ve

1 A4M1027 B1;Z1001 1937 invasive (unspecified/other) Neisseria msmngmdls 4 ST-4 complex/subgroup IV 52
2 120M B35; 21035 Pak\stan 1967 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complex/subgroup I/l 52
3 M00242905 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1099 19
4 M1027 B43; 21043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV
5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex’ET-5 complex 7 16
6 M00282207 UK 2000 invasive (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; 21054 Finland 1975 invasive (unspecifiedfother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F31
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 ST-18 complex 14
9 002184 Czech Republic 1984 invasive (unspecifiedfother) Neisseria meningitidis w 14 ST-22 complex
10 6748 B73;21073 Canada 1971 invasive (unspecifiedfother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 181 3 F5-1
" 129 B92; 21092 Germany 1964 invasive (unspecifiedfother) Neisseria meningitidis A 1 ST-1 complex/subgroup I/ 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecifiedfother) Neisseria meningitidis B 1015 8T-32 complex’ET-5 complex 7 16
13 139M B99; 71099 Philippines 1968 MNeisseria meningitidis A 1 ST-1 complex/subgroup I/ 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiedfother) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier Meisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier Neisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier MNeisseria meningitidis B 19 ST-18 complex
19 S313 B213; 21213 Ghana 1973 invasive (unspecifiedfother) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 S5T-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 S5T-198 complex
22 7 Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Meisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227, 21227 Denmark 1974 invasive (unspecifiedfother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F31
25 9 Germany 1999 carrier Meisseria meningitidis B 930 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ e I I ][ Sequence bin | [ Tegstetus |

Analysis: | BURST || Codons || | [ Genome | [ BLasT |

Export: Contigs Sequences
page: [z )+ )+ ) (> (s

Select the isolate fields and schemes to include.

ara Query: Search | Browse | Profile/ST | List
\"—JJ J J / Breakdown: Isolate figlds | Schemelalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: |1

Export dataset

This script will export the dataset in tab-delimited text, suitable for importing into a spreadsheet. Select which fields you would like included. Select loci either from the locus list or by selecting one or more schemes to include all
loci (andior fields) from a scheme.

Composite fields [7] References Loci Schemes
["]serogroup [ rifampicin [ strain designation [T references *165_rDNA ~ [l GEMENCIIONManon Froce
isolate [ MLEE designation [ riftampicin range © PubMedid | 165_rRNA (SSU_rRNA) ¢ L1 Metabolism

[ aliases [ serotype [ ciprofioxacin Full citation ;ii’zs'rRNA - L]l Pilin L
country [Clsero sublype (]} ciprofloxacin range abcZ (NEIS1015) o I 1
T Tcontinent [ETno |"] pending assembly :?};EETNE‘ES\S“‘E\;EQ%'] --ﬂg antigens
[“Iregion [ penicillin ["] assembly status acnA (NEIS1729) - 168
Dyear Dpemcnlm range "] ENA accession J\Ammeﬂ enes -
|"] epidemiological year [~ | amoxicillin [”] private project Aoam »
S:g: ::m g:::::;jz::ms E::ﬂ:?ms Include all fields from selected schemes
Flsex (Fleetmnone range I carator [¥] Include all loci from selected schemes
[l disease ["Ichloramphenicol [ date entered Options Molecular weights Action
"I source [ chioramphenicol range || datestamp [Clinclude locus common names ["] Export protein molecular weights
Depidemmmgy [ cefotaxime Expun allele numbers V| GTGITTG at start codes for methionine
[l species [ cefotaxime range [TTuse one raw per field

[ Include isolate field in row (used only with ‘one row’ option)
B Export full allele designation record (used only with ‘one row’ option)

Click Submit.

You can then download the data in tab-delimited text or Excel formats.
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51 '/“ Breakdown: |solate fields | Scheme/alleles | Publications

i Query: Search | Browse | Profile/ST | List
PubMIL!
i Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Export dataset

Toggle: i

Please wait for processing to finish (do not refresh page).

Output files being generated ... . done

IannIuad Text file | Excel file (right-click to save) I

15.1.1 Advanced options

Options

! |Include locus commaon names
/| Export allele numbers

I |Use one row perfield

I lInclude isolate field in row (used only with ‘one row’” option)
| |E1.{pnrt full allele designation record (used only with "one row’ option)

The options fieldset has the following options.

* Include locus common names - any common name for the locus is displayed in parentheses following the

primary name.

» Export allele numbers - the allele designation is included for any locus included.

» Use one row per field - this is an alternative output format where instead of each locus and field having a separate

column, each field is export on a separate row.

¢ Include isolate field in row - the name of the isolate is included as a separate column when exporting in ‘one

row per field” fomrmat.

exporting allele designation data.

15.1.2 Molecular weight calculation

Export full allele designation record - export sender, curator and datestamp information as separate rows when

The plugin can also calculate the predicted molecular weight of the gene product of any allele designated in the dataset.

15.1. Isolate record export
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Molecular weights

| | Export protein molecular weights
V| GTGITTG at start codes for methionine

Click the ‘Export protein molecular weight’ checkbox. Additional columns (or rows depending on the output format)
will be created to include the molecular weight data.

15.2 Sequence export

You can export the sequences for any set of loci designated in isolate records, or belonging to scheme profiles in the
sequence definition database.

The sequence export function can be accessed by clicking the ‘Sequences’ link in the Export section of the contents
page.

Query: Search | Browse | Profile/ST | List
Breakdown: |solate fields | Schemelalleles | Publications

PubMLST)
- o Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PubMLST ¢ contains data for a collection of isolates that represent the total known diversity of Meisseria species. For every allelic profile in the profiles/sequence
definition database there is at least one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a
population sample

Q Query database Gg Option settings

« Search database - advanced queries + Set general options - including isolate table field handling.

» Browse database - peruse all records + Setdisplay and query options for locus, schemes or scheme fields.
» Search by combinations of loci (profiles) - including partial matching.

» List query - find isolates by matching a field fo an entered list f e o TrrEs] TETTS T

« Projects - main projects defined in database [ ]

« Manage submissions « |solates: 34218
« Lastupdated: 2015-06-20
« Update history
» About BIGSdb

L}
G Breakdown Export /’ Analysis @ Miscellaneous

« Single field « Export dataset « Codon usage = Description of database fields
« Two field « Contigs « Presence/absence status of loci

» Unique combinations XMFM concatenated FASTA farmats « Genome comparator

« Scheme and alleles « BLAST

« Publications
= Sequence bin

Alternatively, you can access this function by clicking the ‘Sequences’ button in the Export list at the bottom of the
results table. Please note that the list of functions here may vary depending on the setup of the database.
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a  MIUZA 543 L1083 UsA Y3/ INVASIVE (UNSPECTIEqroMen) NeISSena meningiuais A a4 3i-4 Complersungroup Iv
5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1100 ST-32 complex/ET-5 complex 7 16
6 M00282207 UK 2000 invasive ) meningitidi: w 1101 ST-22 complex
7 7891 B54; 721054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 5T-18 complex 14
9 0021184 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73, 21073 Canada 1971 invasive ) meningitidi: A 1 ST-1 complexisubgroup 1Nl 18-1 3 F5-1
1 129 B92; 21092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complexisubgroup Il 52 10 F3-6
12 0090/29 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 5T-32 complex/ET-5 complex T 16
13 139M B99; 21099 Philippines 1968 Neisseria meningitidis A 1 ST-1 complexisubgroup Il 52 10 F5-1
14 0120195 Czech Republic 1995 invasive ) meningitidi: X "7 14
15 1 Germany 1999 carrier Neisseria meningitidis E 264
16 2 Germany 1999 carrier MNeisseria meningitidis B 254 ST-18 complex
17 3 Germany 1999 carrier Neisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Neisseria meningitidis B 19 ST-18 complex
19 S31n B213, 21213 Ghana 1973 invasive ) meningitidi: A 4 ST-4 complex/subgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 S5T-198 complex
22 T Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complewET-5 complex
24 54355 B227, 21227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 a F31
25 9 Germany 1999 carrier Neisseria meningitidis B 930 8T-334 complex
Analysis tools:
Breakdown: |_Fieis | [ Two Fista | ][ [ | [_Publications | [ sequence sin | [ Teg status

Analysis: [ BURST ][ Godons | [ J( ][ BLasT
Export | Dstaset Contigs I Sequel I

page: 1= 1= )+ ) (> ) (==

Select the isolate or profile records to analyse - these will be pre-selected if you accessed the plugin following a query.
Select the loci to include either directly within the loci list and/or using the schemes tree.

Query: Search | Browse | Profile/ST | List
] |
L/ solate fields |
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [{

Export allele sequences in XMFA/concatenated FASTA formats - Neisseria PubMLST

This script will export allele sequences in Extended Multi-FASTA (XMFA) format suitable for loading into third-party such as Cl Itwill also produce FASTA files. Only DNA loci that have a comresponding database containing allele sequence
identifiers, or DNA and peptide loci with genome sequences tagged, can be included. Please check the loci that you wauld like to include. Alternatively select one or more schemes to include all locithat are members of the scheme. If a sequence does not existin the remote
datanase, it will De replaced with gap characters. Aligned outputis limited to 200 records. Please be aware that if you select the alignment option it maytake a long time to generate the output file

Selectids Includs in identifier Lodi Schemes Options Action
Paste in list o ids to include, starta new isolate -] [6s_DNA a LI e FTOCe | [f both allele designations and tagged sequences
line for each. Leave blank fo include allids country | |165_TRNA (SSU_rRNA) - []LL Metabolism existfor a locus, choose how you want these handled: [7]
region = | 235 RNa - [711] Pilin
1 g year a Typing = @ Use sequences tagged from the bin
s demiological beZ (NEISTOT5, :
: eyt e e e [N (= ) Use allele sequence retrieved from external database
M ge mih ackA2 (NEIS1727) ! | Finetyping antigens
: e SenA (NEIS1728) . ] s Do notindlude sequences with problem flagaed (defined alleles wil sfill be used)
7] disease H - Do not include incomplete sequences
s i i Antioen genes
source: aq = - v Include 0 ~ bp flanking sequence (7]

["] miign sequences
Aligner: | MAFFT

[ Translate sequences
[Z] concatenate in frame

Click submit.

R Query: Search | Browse | Profile/ST | List
PinlaMILET /) Breakdown: Isolate fields | Schemeralleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: | §

Export allele sequences in XMFA/concatenated FASTA formats - Neisseria PubMLST

This analysis has been submitted to the job queue

Please be aware that this job may take a long time depending on the number of sequences to align and how busy the server is. Alignment of hundreds of sequences can take many hours!

I Follow the progress of this job and view the output I

Please note thatthe % complete value will only update after the alignment of each locus.

The job will be submitted to the job queue. Click the link to follow the progress and download the resulting files.
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Sequences will be export in XMFA and FASTA file formats.

Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Schemefalleles | Publications

PubMILST,
i Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Ao

Job status viewer

Status

L)l H BIGSdD_29565_1405601815_9307

RN due 2014-07-17 13:56:55

BicliEd finished

RNt 2014-07-17 13:57:10

Progress: g0
Bioouty 2014-07-17 13:57:23

Ll RintS 12 seconds

Output

« XMFA output file (not aligned)
« Concatenated FASTA (not aligned)
« Tarfile containing output files

Please note that job results will remain on the server for 7 days.

15.2.1 Aligning sequences

By default, sequences will be exported unaligned - this is very quick since no processing is required. You can choose
to align the sequences by checking the ‘Align sequences’ checkbox.

Options

If both allele designations and tagged sequences
exist for a locus, choose how you want these handled: [£]

9 UUse sequences tagged from the bin
LIse allele sequence retrieved from external database

Do notinclude sequences with problem flagged (defined alleles will still be used)
Do notinclude incomplete sequences
lanking sequence [£]

Nign sequences
Aligner. MAFFT -

Dcnncatenate in frame

You can also choose to use MUSCLE or MAFFT as the aligner. MAFFT is the default choice and is usually much
quicker than MUSCLE. Both produce comparable results.
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15.3 Profile export

You can export the allelic profiles for any indexed scheme (those containing a primary key field) defined in the sequence
definition database.

The profile export function can be accessed by clicking the ‘Profiles’ link in the Export section of the contents page.

PubMLST Database home Contents

= Log in Tggle @ =
Neisseria profile/sequence definitions database

The Meisseria PUbMLST sequence definition database contains allele and profile data representing the total known diversity of Meisseria spedes. Every new ST deposited in this database should have a corresponding
record in the isolate database.

Q Query database * Downloads & Option

settings
= Sequence query - query an allele s=quence or genome. « Allele sequences
» Batch sequence query - query nultiple sequences in FASTA format « MLST v | & Profiles | « Set general options
+ Sequence attripute search- find alleles by metching criteria (all locitogether) - « Scheme options
# Locus-specific ssquence attribute search - select, analyse and download spedfic alleles.
+ Search, browse or enter list of profiles ’ Submissions
« Search by combinations of alleles - induding partial matching. L o General information
+ Batch profile query - lookup profiles copied froma spreadsheet * lManage submissions
« Extract finetype fromwhole genome data ® MNurrber of sequences: 1135267

» Mumber of profiles: Show
« Lastupdated 2015-01-24
# Profile update history

= About BIGEdD

|£ Analysis

« Sequence similartty - find sequences most similar to selected allele.
5 - XMFA [ concatenated FASTA formats = Sequence comparison - display a comparison between two sequences
« Locus Explorer - tool for analysing allele sequences stored for particular locus.

Alternatively, you can access this function by clicking the ‘Profiles’ button in the Export list at the bottom of a results
table. Please note that the list of functions here may vary depending on the setup of the database.

Page: ({22 ) 4 )5 ) &) 7 ) e 8 [ > L=t]

arok [ramcC g dh pahC [pam| —__cional compiex |
1 1 1 3

1 1 31 ST-1 complex/subgroup VIl

2 1 3 4 T 1 1 3 ST-1 complex/subgroup VI
31 3 1 1 1 23 13 ST-1complexsubgroup Ul
4 1 3 3 1 4 2 3 ST-4 complex/subgroup [V
5 1 1 2 1 3 2 3 ST-5 complex/subgroup Il
§ 1 1 2 1 3 2 11  ST-5complevsubgroup Il
71 1 2 1 3 2 19 ST-5 complex/subgroup Il
g 2 3 7 2 8 5 2 ST-8 complex/Cluster A4
9 2 3| 8 10 8 5 2 ST-8 corrplex/Cluster A4
M0 2 3 4 2 8§ 1B 2 ST-8 corrplex/Cluster A4
" 2 3 4 3 8 4 6 ST-11 complewET-37 complex
12 4 3 2 16 8 M 20

13 4 10 15 7 g M 1 ST-269 conplex

14 4 1 16 7 g N 1 ST-269 conplex

1% 13 3 16 1 3| 1 9 ST-364 conplex

16 15 9 9 3 & 19 15 ST-4240/6688 complex
17 8 3|13 | 1 " 12 4

8 7 8 10 19 10 1 2 ST-18 complex

19 7 8 10 19 8 1 2 ST-18 conplex

20 6 g 10 1 10 1 2 ST-18 complex

21 1 5| 1 1 2 1B 17

22 11 | 5 | 18 8§ 11 24 21 ST-22 complex

23 10 5 18 9 N 9 17 8T-23 complex/Cluster A3
24 2 5| 2 7T 15 20 5 ST-750 conplex

25 6 5 2 12 6 13 14

Analysis tools:

Export Sequences

Page: ({2 2 ) 4] =) e) 7 ) e ] 8][> ][ L=t]

This will take you to a form with a list box in which the identifiers of the profile definitions you wish to include can be
entered. Following a query, these values will be pre-entered. If the box is left empty then all profiles will be included.
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PubMLST Database home Contents

) Log in
Export allelic profiles - Neisseria profile/sequence definitions

Schemes
Please select the scheme you would like to query:

MLST ~ [ Select|

This script will export allelic profies in tab-delimited text and Excel formats.

Seled 5Ts Adion
Paste in ligt of ids to indude, start a new 4
h Submit
line for each. Leave blanktoinclude all ids: -
1 -
z B
3
4
5 -
[
Click submit.

The export job will be submitted to the job queue.

PubMLST Database home Conients

(- Log in
Job status viewer

_ Status

Jobid: BIGSdb_012009_1516786630_99221
Submit time:  2018-01-24 09:37:10
Status: finished
Start time: 2018-01-24 09:37:24
Progress: 100%
Stop time: 2018-01-24 09:37:36
Total time: 12 seconds

Output

» Profiles - Tab-delimited text B
» Profiles - Excel format [
« Tar file containing output files

Please note that job resultswill remain on the server for 7 days

The profiles will be exported in tab-delimited text and Excel formats.

15.4 Contig export

The contig export plugin can be accessed by clicking the ‘Contigs’ link in the Export section of the contents page of
isolate databases.
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. g Query. Search | Browse | Profile/ST | List
Pl LS T/ Breakdown: Isolate fields | Schemefalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions

Neisseria PubMLST database

The Neisseria PublMLST database contains data for a collection of isolates that represent the total known diversity of Neisseria species. For every allelic profile in the profiles/sequence definition
database there is atleast one corresponding isolate deposited here. Any isolate may be submitted to this database and consequently it should be noted that it does not represent a population
sample.

Q Query database a* Option settings & Submissions

« Search database - advanced queries. + Set general options - including isolate table field handling « Manage submissions
= Browse database - peruse all records. = Setdisplay and query options for locus, schemes or scheme fields

= Search by combinations of loci (profiles) - including partial matching.

« Listquery - find isolates by matching a field to an entered list o c aation

« Projects - main projects defined in database. enera

+ |solates: 34218

« Lastupdated: 2015-08-30
« Update history

= About BIGSdb

Analysis @ Miscellaneous

D
“ Breakdown

« Single field « Codon usage + Description of database fields
= Two field = Presence/absence status of loci

» Unique combinations « Sequences - XMFA / concatenated FASTA formats + Genome comparator

« Scheme and alleles » BLAST

+ Publications
= Sequence bin

Alternatively, it can be accessed following a query by clicking the ‘Contigs’ button in the Export section at the bottom
of the results table.

5 M0D240227 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1100 ST-32 complexET-5 complex 7 16
6 MOD282207 UK 2000 invasive (unspecified/other) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; 21054 Finland 1975 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 20 9 F3-1
& M0oD242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9 002184 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73;Z1073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 181 3 F5-1
" 129 B92Z; 71092 Germany 1964 invasive (unspecifiediother) Meisseria meningitidis A 1 ST-1complexsubgroup 1Al 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/other) MNeisseria meningitidis B 1015 8T-32 complex’ET-5 complex 7 16
13 139M B99; 71099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Il 52 10 F5-1
14 0120098 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 17 14
15 1 Germany 1999 carrier Meisseria meningitidis E 864
16 2 Germany 1999 carrier Meisseria meningitidis B 854 ST-18 complex
17 3 Germany 1999 carrier MNeisseria meningitidis w 174 ST-174 complex
18 4 Germany 1999 carrier Meisseria meningitidis B 19 S5T-18 complex
19 853131 B213,Z1213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 1341 F1-5
20 5 Germany 1999 carrier MNeisseria meningitidis NG 198 ST-198 complex
21 [} Germany 1999 carrier MNeisseria meningitidis NG 198 ST-198 complex
22 7 Germany 1999 carrier Neisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complewET-5 complex
24 34355 B227, 21227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier Neisseria meningitidis B 930 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ ites | [ Combi ][ ][ ications | [ bin | [ Tagstatus

Analysis: [ BURST | [ Codons | [ Presenceiabsence || Genome C ][ BLasT |

Export: | Dstaset Sequen
page: [ )220 () (=)

Select the isolates for which you wish to export contig data for. If the export function was accessed following a query,
isolates returned in the query will be pre-selected.
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_ Query: Search | Browse | Profile/ST | List

1PtleLSI/ Breakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions

Togele: @

Contig analysis and export

Please selectthe required isolate ids from which contigs are associated - use Cirl or Shift to make multiple selections. Please note that the total length of tagged sequence is
calculated by adding up the length of all Ioci tagged within the contig - if these loci overlap then the total tagged length will be reported as being longer than it really is but it won't exceed

the length of the contig.

Isolates Options Filter by
1) A4IM1027 Identify contigs with == 0 ~ % of sequence untagged Sequence method: -~ 8
2) 120M e P —
7) 7891 FASTA header line: original designation - & .mje ~ 8
10) 6748 Experiment: - 8
Minimum length: - 8
Action
Reset

At its simplest, press submit.
A table will be produced with download links. Clicking these will produce the contigs in FASTA format.

Please selectthe required isolate ids from which contigs are associated - use Ctrl or Shift to make multiple selections. Please note that the total length oftagged sequence is
calculated by adding up the length of all loci tagged within the contig - if these loci overlap then the total tagged length will be reported as being longer than it really is but it wont

exceed the length ofthe contig

Isolates Options Filter by
1) AdM1027 Identify contigs with == 0 ~ % of sequence untagged Sequence method: - B
FASTA header line: original designation - & Project: -~ 6
Experiment: - B
Minimum length: -~ B

Action

Reset Submit

Contigs with >=0% sequence length untagged

. | matching contigs |non-matching contigs
364

isolate # |contigs

1 AdM1027 364 0
2 120M 359 359 0
7 7891 199 199 0
10 6748 652 652 0

« Download table in tab-delimited text format
« Batch download all contigs from selected isolates (tar format)

You can also download all the data in a tar file by clicking the ‘Batch download’ link.
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Please selectthe required isolate ids from which contigs are associated - use Ctrl or Shift to make multiple selections. Please note that the total length oftagged sequence is
calculated by adding up the length of all loci tagged within the contig - if these loci overlap then the total tagged length will be reported as being longer than it really is but it wont
exceed the length of the contig

Isolates Options Filter by
1) A4M1027 |dentify contigs with == 0 ~ % of sequence untagged Sequence method: -~ B
N FASTA header line: original designation - € Project: -~ 6
Experiment: -~ B
Minimum length: -~ 0
Action

Reset Submit

Contigs with >=0% sequence length untagged

id & lisolate & |contigs & matching contigs |non- matchmg contigs
A M A M -
L count * m.mload coum download

1 Ad4MN1027 364

2 120M 359 359 .t []
7 7891 199 199 L 0
10 6748 652 652 x 0

e Download table in tab-delimited text format

I Batch download all contigs from selected isolates (tar format) I

15.4.1 Filtering by tagged status of contigs

You can also export contigs based on the percentage of the sequence that has been tagged. This is useful to find
sequences to target for gene discovery.

In order to export contigs where at least half the sequence has been tagged (and also the remaining contigs in a separate
file), select ‘50’ in the dropdown box for %untagged.

Options
|dentify contigs with == b0 « % of sequence untagged
FASTA header line: original designation « [i]

The resulting table has two download links for each isolate, one for contigs matching the condition, and one for contigs
that don’t match.

Contigs with >=50% sequence length untagged

count = cnwnln:-a count c-wnlc-a d

AdM1027 163 ED‘I

2 120M 359 81 278
! 7891 199 45 191
10 G748 652 393 259

I Ie I+ I
I I+ I+ I«
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cHAPTER 16

Submitting data using the submission system

The automated submission system allows users to submit data (new alleles, profiles, or isolates) to the database curators
for assignment and upload to the database. The submission system is enabled on a per-database basis so will not always
be available.

If the system is enabled, new submissions can be made by clicking the ‘Manage submissions’ link on the database
front page.
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s i Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
|‘II J J.« 5’1/ Download: Alleles | MLST profiles
B Links: Contents | Home | PorA | FetA | Options | Isolate Database

"‘_l

Toggle: €

Neisseria locus/sequence definitions database

The MNeisseria PubMLST sequence definition database contains allele and profile data representing the total known diversity of Neisseria species. Every new ST
deposited in this database should have a corresponding record in the isolate database.

Q Query database -t Downloads Qg Option settings
L

& Sequence query - query an allele sequence. & Allele sequences + Setgeneral options

« Batch sequence query - query multiple sequences in FASTA format. * MLST ~ [ Downlozdprofies |

= Sequence attribute search - find alleles by matching attributes. Sirfecie

= Browse profiles

= Search profiles I « lManage submissions I
e List-find profiles matched to entered list.

« Search by combinations of alleles - including partial matching.

« Batch profile query - lookup profiles copied from a spreadsheet. o General information

i HEW
« Extractfinetype from whole genome data (experimental) « Number of sequences: 124772

= Mumber of profiles: Show
» Lastupdated: 2015-06-18
» Profile update history

+ About BIGSdb

Export |M Analysis

« Sequences - XMFA / concatenated FASTA formats » Sequence similarity - find sequences most similar to selected allele.
& Sequence comparison - display a comparison between two sequences.
= Locus Explorer - tool for analysing allele sequences stored for particular locus.

16.1 Registering a user account

You must have an account for the appropriate database in order to use the submission system. On systems utilizing
site-wide databases, such as PubMLST, this can be done automatically via the web. Other sites may require you to
contact a curator to set this up.

16.2 Allele submission

New allele data can only be submitted from within the appropriate sequence definition database. Submissions consist
of one or more new allele sequences for a single locus. You will need to create separate submissions for each locus -
this is because different loci may be handled by different curators.

16.2.1 Start

Click the ‘alleles’ link under submission type on the submission management page.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Qluery

b Pl.leLST : Download: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Database

i Logged in: Keith Jolley (keith). ®Log out | Change password

Manage submissions

Submit new data

Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any
submission.

Submission type:

w [y profiles

Return to index page

16.2.2 Select the submission locus

Select the locus from the locus list box:

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

].:'l.l'3L!:|'.JSL]_:_'/J Download: Alleles | MLST profiles

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

[ Logged in: Keith Jolley (keith2). ®Log out | Change password Help

Manage submissions

Submit new alleles

You needto make a separate submission for each locus for which you have new alleles - this is because different loci may have different curators. You can submit
any number of new sequences for a single locus as one submission. Sequences should be trimmed to the correct start’end sites for the selected locus.

Filter loci by scheme Selectlocus Sequence details
i [C]L] Al loci B technology! lllumina -
i~ [ Capsule abcZ (NEIS1015) [ read length:! 100-199 -
[} ["]..] Genetic Information Processing :2‘:& Emg:g::%;% coverage:! 20-49x -
D D Wetabolism agrlla (NEIS1492) assembly! denovo
E gj 'gft?:rgs emes g‘rﬂ;E(NE'SD?m assembly software:! Velvet
D._.J Loci notin schemes aroE (NEIS1810) i FASTA or single seqguence Action

Submit
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The locus list may be very long in some databases. It may be possible to filter these to those belonging to specific
schemes. If the scheme tree is shown, select the appropriate scheme, e.g. ‘MLST’ and click ‘Filter’.

R Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
P MILS J/'/J Download: Alleles | MLST profiles
e Links: Contents | Home | PorA | Fetd | Options | Isolate Database

[

Logged in: Keith Jolley (keith). Log cut | Change password

Manage submissions

Submit new alleles

You need to make a separate submission for each locus for which you have new alleles - this is because different loci may have different curators. You can submit any
number of new sequences for a single locus as one submission. Sequences should be timmed to the correct start/end sites for the selected locus.

Filter loci by scheme Select locus Sequence details
1:--.¢_JAIIIOCi abc? - technology:! lllumina -
L[]/ Capsule Eb%E:E:g]g;g read length:! 100-199 «
H N N . acel
\..| Genetic Information Processing acnA (NEIS1729) coverage:! 20-49x
letabolism acnB (NEIS1482) assembly! denovo +
4- [l LiJ Typing adk bly sofware? Velvet
adk (NEIS0767) assembly software:! Velved
bl | MLST aroE
] Finetyping antigens aroE (NEIS1810) i FASTA or single sequence Action
.\ | Antigen genes Submit
.| eMLST (20 locus partial genes)
.| eMLST (20 locus whole genes)

\.| Other schemes
.\ | Loci notin schemes

The locus list is now constrained making selection easier.

2o g Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Sl AT/ Download: Alleles | MLST profiles
D Links: Contents | Home | PorA | Fetd | Options | Isolate Database

1

[

Logged in: Keith Jolley (keith). Log cut | Change password

Manage submissions

Submit new alleles

You need to make a separate submission for each locus for which you have new alleles - this is because different loci may have different curators. You can submit any
number of new sequences for a single locus as one submission. Sequences should be trimmed to the correct start/end sites for the selected locus.

Filter loci by scheme Select locus Sequence details
a [ L) Allloci Filter abcZ - technology! lllumina -
; ||| Capsule E'dkE read length:! 100-199 -
aroi
.| Genetic Information Processing fumC coverage:! 20-49x «
(] Metabolism gg:C assembly! denovo -
| |\ | Typing ggm assembly software:! Velvet

(] Ll MLST
||| Finetyping antigens & FASTA or single sequence Action
.\ | Antigen genes Submit

\\.| eMLST (20 locus partial genes)
.| eMLST (20 locus whole genes)
.| Other schemes

.\ | Locinotin schemes

16.2.3 Enter details of sequencing method

There are a number of fields that must be filled in so that the curator knows how the sequence was obtained:

¢ technology - the sequncing platform used, allowed values are:
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- 454

— Illumina

— Ion Torrent

— PacBio

— Oxford Nanopore
— Sanger

— Solexa

- SOLiD

— other

unknown

* read length - this is the length of sequencing reads. This is a required field for [llumina data, and not relevant to
Sanger sequencing. Allowed values are:

- <100
100-199
200-299
300-499
- >500

¢ coverage - the mean number of reads covering each nucleotide position of the sequence. This is not relevant to
Sanger sequencing, Allowed values are:

- <20x

- 20-49x
50-99x
- >100x

 assembly - the means of generating the submitted sequence from the sequencing reads. Allowed values are:
— de novo
— mapped

* assembly software - this is a free text field where you should enter the name of the software used to generate the
submitted sequence.

16.2.4 Paste in sequence(s)

Paste in the new variant sequences to the box. This can either be a stand- alone sequence or multiple sequences in
FASTA format. The sequences must be trimmed to the start and end points of the loci - check existing allele definitions
if in doubt. The submission is likely to be rejected if sequences are not trimmed. Click submit.
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. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
i J_r 5 JJJ Download: Alleles | MLST profiles
e Links: Contents | Home | Por& | Fetd | Options | Isolate Database

£

Logged in: Keith Jolley (keith). ®Log out | Change password

Manage submissions

Submit new alleles

You need to make a separate submission for each locus for which you have new alleles - this is because different loci may have different curators. You can submit any
number of new sequences for a single locus as one submission. Sequences should be trimmed to the correct start/end sites for the selected locus.

Filter loci by scheme Selectlocus Sequence details

1:--u_J.»‘\|| loci @ technology! lllumina v
~ [ ]l ] Capsule read length:! 100-199 «
.| Genetic Information Processing coverage:! 20-49x -
|| Metabolism assembly! denovo «

4- |l | Typing assembly software:! Velvet
|| MLsT

||| Finetyping antigens FASTA or single sequence Action

.\ | Antigen genes SHM322 o~
|| eMLST (20 locus partial genes) TTIGATACTGTCGCCGARGETTTGGGCGRRAATICGCGATTITAT

||| eMLST (20 locus whole genes) TGCECCGTTATCATCAT GTCAGCCAT GAGT T GEAAANTGGTTIC

g PO ot h ATCERAAGCGRARGGACEECTGERAACTTGEAT GCGECEETGRAGT
g —ocinotin schemes AT TTEEECCRACT CEGT TTOCCCEARARCCAARARATCGE 7

R T T R T OAGA B AR B ROT CCA T RGERCR R

The system will perform some basic checks on the submitted sequences. If any of the sequences have been defined
previously they must be removed from the submission before you can proceed. Curators do not want to waste their
time dealing with previously defined sequences.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

TrIT T’J_J_,, J_/J Download: Alleles | MLST profiles
T ~7 Links: Contents | Home | PorA | FetA | Options | Isolate Database

Leogged in: Keith Jolley (keith). ®Log cut | Change password

Manage submissions

Error:

Sequence 'NM432" has already been defined as abcZ-3

Submit new alleles

You need to make a separate submission for each locus for which you have new alleles - this is because different loci may have different curators. You can submit any number of
new sequences for a single locus as one submission. Sequences should be timmed to the correct start/end sites for the selected locus

Filter loci by scheme Select locus Sequence details

. [ ] All loci @ technology:! lllumina -
i~ [ 1/l] Capsule read length:! 100-199 «

.| Genetic Information Processing coverage:!l 20-40x -

_JMet.aboIism assembly! denovo -

b | Typing assembly software:! Velvet

LMl msT
.| Finetyping antigens FASTA or single sequence Action
.|| Antigen genes FNMI22 i Submit
il eMLST (20 locus partial genes) TTIGATACTGICGCCGRAGGTTIGGGCGRA
.| eMLST (20 locus whole genes) ATTCGCGATTTATTIGCGCCGTTATCATCAT

GTCAGCCATGAGTTGGRAAATGGTTCGRAGT
GAGGCCTTATTGAAAGAGCTCAACGARATTIG -
CRACTTGRAGATCGAAGCGAAGGACGGCTGE

|, | Other schemes
., | Loci notin schemes

Assuming the preliminary checks have passed you will then be able to add additional information to your submission.
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2 i Cuery: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
1w MILS Jj Download: Alleles | MLST profiles
— Links: Contents | Home | PorA | FetA | Options | Isolate Database

F.

R T LT

Logged in: Keith Jolley (keith2). BLog out | Change password

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592

E-mail submission updates
Supporting files

the appropriate submission item. Individual filesize is limited to 32 MB.

Mo files selected. Upload files

Messages

Message: Append

16.2.5 Add message to curator

If you wish to enter a message to the curator, enter this in the messages box and click ‘Append’.

Sequences Sequence details
You are submitting the following abcZ sequences: Download technology! lllumina
readlength:! 100-199 -
identifer|Length] _________ Sequence | Status |Assigned allele coverage! 2040 <
MM322 433 TTTGATACTGTTGCCERACG ... GCGGATTGTCSRACTCGRATC pending e 4
NM21 433 TTIGATACCGTTGCCGAAGG ... GCGGATTGTCGAACTCGATC pending 7 ki
assembly sofiware:! Velvet
E-mail Action
Updates will be sentto kajolley@gmail.com. Finalize submission!

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so thatthey can be linked to

16.2. Allele submission
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Puls R{TJ-’ETJ Download: Alleles | MLST profiles

e e i,

Cuery: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Updates will be sentto kajolley@gmail.com.

E-mail submission updates
Supporting files

No files selected.

Messages

Upload files

The segquence variant NM322 has
been seen in 3 isolates.

Message: Append

Logged in: Keith Jolley (keith2). BLog out | Change password Help
Manage submissions
Submission: BIGSdb_20150709114223_7557_43592
Sequences Sequence details
You are submitting the following abeZ sequences: Download technology! lllumina -
readlength:! 100-199 -
Identifier|Length Sequence | Status |Assigned allele coverage! 20-49x -
NM322 433 TTTGATACTGITGCCBAACG ... GCGGATTGTCGRACTCGATC pending assembly! g
NM21 433 TTIGATACCGTTGCCGAAGG ... GCGGATTGTCGAACTCGATC pending 7 ki
assembly sofiware:! Velvet
E-mail Action

Finalize submission!

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so thatthey can be linked to
the appropriate submission item. Individual filesize is limited to 32 MB.

The message will be attached. A curator may respond to the message and attach their own, with the full conversation

becoming part of the submission record.
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R R Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
Pl BATLE T/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith2). BLog cut | Change password Help &

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592

Sequences Sequence details

You are submitting the following abcZ sequences: Download technology! lllumina -
read length:! 100-19% «

ldeniifier/longth | Soguence | 'Staius |Assigned allele e Ty

MM322 433 TTIGATACTGITGCCGRACG ... GCGGATIGTCGRACTCGATC pending R B

NM21 433 TTTGATACCGTTGCCGARGE ... GCGEATTGTCERACTCEATC pending i

assembly software:! Velvet

E-mail Action

Updates will be sent to kajolley@amail.com. Finalize submission!

E-mail submission updates

Supporting files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the
appropriate submission item. Individual filesize is limited to 32 MB.

No files selected. Upload files

Messages

[ Tmestamp | _User |

2015-07-09 10:44:46+00 Keith Jolley The sequence variant NM322 has been seenin 3 isolates.

Message: Append

16.2.6 Add supporting files

Some submissions will require the attachment of supporting files. This will depend on the policies of the individual
databases. Sequences determined by Sanger sequencing should normally have forward and reverse trace files attached.

Files can be added to the submission by clicking the ‘Browse’ button in the ‘Supporting files’ section.
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_ Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query

Fiala IS T/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith2). BLog cut | Change password

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592
Sequences
You are submitting the following abcZ sequences: Download

entifier]lengti| Sequence | Sialus |Assigned allle

MM322 433 TTIGRTACTGTITGCCGARACG ... GCGGATTGICGRACTICGAIC pending
MNM21 433 TTTGATACCGITGCCGRAGG ... GCGGATTGTCGAACTCGATC pending

E-mail Action
Updates will be sent to kajolley@amail.com. Finalize submission!

E-mail submission updates
Supporting files

Sequence details
technology! lllumina -
read length:! 100-19% «
coverage! 20-49x -
assembly! denovo «
assembly software:! Velvet

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the

appropriate submission item. Individual filesize is limited to 32 MB.

No files selected. Upload files
Messages

[ Timestamp | User |

2015-07-09 10:44:46+00 Keith Jolley The sequence variant NM322 has been seenin 3 isolates.

Message: Append

Select the file in the selection box, then click ‘Upload files’.
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i . G Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Tl IS T/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith2). BLog cut | Change password Help &

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592

Sequences Sequence details
You are submitting the following abcZ sequences: Download technology! lllumina -
read length:! 100-199 «
dentferllengin| Sequence |'Status |Assigned allle coveraget 2040 <
MM322 433 TITGATACTGITGCCGRACG ... GCGGATTGTCGRACTCGATC pending X
= assembly! denovoe «
NM21 433 TTTGATACCGITGCCGRAGG ... GCGGATTGTCGAACTCGATC pending

assembly software:! Velvet
E-mail Action
Updates will be sent to kajolley@amail.com. Finalize submission!
E-mail submission updates
Supporting files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the
appropriate submission item. Individual filesize is limited to 32 MB.

abcZ.ace Upload files
Messages

[ Timestamp | User |

2015-07-09 10:44:46+00 Keith Jolley The sequence variant NM322 has been seenin 3 isolates.

Message: Append

The file will be uploaded and shown in a table.
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R Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMILS Jj Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fetd | Options | I1solate Database

Logged in: Keith Jolley (keith2). ®Log out | Change password Help &'

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592

Sequences Sequence details
You are submitting the following abcZ sequences: Download technology! lllumina -
read length:!! 100-199 «
lentiterllengtn|  Sequence | 'Status |Assigned allele coveraget 545x<
MNM322 433 TITGATACTGITGCCGAACG ... GCGGATTGTCGAACTCGATC pending X
= assembly! denovo «
M2 433 TITGATACCGTTGCCGRAAGG ... GCGGATTGTCGAACTCGATC pending

assembly software:! Velvet

E-mail Action
Updates will be sentto kajolley@omail.com. Finalize submission!
E-mail submission updates

Supporting files

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so thatthey can be linked to the
appropriate submission item. Individual filesize is limited to 32 MB.

No files selected. Upload files

[Fiename| Size [Detete]

abcZace 17MB  []

Delete selected files

Messages

[ Timestamp | User |

2015-07-09 10:44:46+00 Keith Jolley The sequence variant NM322 has been seen in 3 isolates.

Message: Append

Files can be removed from the submission by checking the appropriate ‘Delete’ box and clicking ‘Delete selected
files’.

16.2.7 Finalize submission

Make sure the ‘E-mail submission updates’ box is checked if you wish to receive E-mail notification of the result of
your submission. This setting is remembered between submissions.

Click ‘Finalize submission!’.
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Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
JJ . J_/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith2). BLog out | Change password Help &

Manage submissions

Submission: BIGSdb_20150709114223_7557_43592

Sequences Sequence details E-mail
You are submitting the following abcZ sequences: Download technology! lllumina - Updates will be sentto kajolley@gmail.com

E-mail submission updates
Identifier| Length Sequence Assigned allele P

m coverage:! 20-48x -
NM322 433 TITGATACTGTTGCCGRACG ... GCGGATTGTCGARCICGRIC pending Action

! -
NM21 433 TTTGATACCGTTGCCGAAGG ... GCGGATTGICGAACICGATC pending assemblyl de novo

assembly software:! Velvet
Supporting files

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an note so thatthey can be linked to the appropriate submission item. Individual filesize is limited to
32 MB.

No files selectad Uploadfiles
m

aan ace 1.7 MB

Delete selected files

Messages

2015-07-09 10:44.46+00 Keith Jolley The sequence variant NM322 has been seenin 3 isolates

Message:  Append

Your submission will then be listed under ‘Pending submissions’ on your submission page.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
J 7 iJJ\‘j_JJ . JJ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith2). ®Log out | Change password Help &'

Manage submissions

Submit new data
Diata submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission.
Submission type:

» alleles
* MLST profiles

Pending submissions

You have submitted the following submissions that are pending curation:

| Submissionid | Submitted | Updated | Type | __Details |

BIGSdb_20150709114223_7557_43592 2015-07-09 2015-07-09 alleles 2 abcZ sequences

Return to index page

16.3 Profile submission

16.3.1 Start

Note: Most MLST databases on PubMLST.org require you to submit an isolate record for each new ST that you wish
to be defined. In these cases, you should add the isolate name to the id field of your profile submission and make a
corresponding isolate submission containing the allelic profile.
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Click the appropriate profiles link under submission type on the submission management page.

- Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

:E‘I.l"3]'.UI:[.:S;_':_)J Download: Alleles | MLST profiles

T Links: Contents | Home | PorA | FetA | Options | Isolate Database

[ Logged in: Keith Jolley (keith). ®Log out | Change password

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to frack the status of any submission.
Submission type:

MLST profiles

Return to index page

Download the Excel submission template.

[ . oo Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLSI/ Download: Alleles | MLST profiles

T Links: Contents | Home | PorA | Fetd | Options | Isolate Database

f Logged in: Keith Jolley (keith). ®Log out | Change password

Manage submissions

Submit new MLST profiles

Paste in your profiles for assignment using the template available below.

i sheet- use ‘Paste Special @ Text to paste the data.
» Download submission template (xlsx format)

Flease paste in tab-delimited text (include a field header line) Action

Submit
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16.3.2 Paste in profile(s)

Fill in the template. The first column ‘id’ can be used to enter an identifier that is meaningful to you - it is used to
report back the results but is not uploaded to the database. It can be left blank, or the entire column can be removed -
in which case individual profiles will be identified by row number.

Copy and paste the entire contents of the submission worksheet. Click submit.

s Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
<> I/ Download: Alleles | MLST profiles
h Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith). ®Log cut | Change password

Manage submissions

Submit new MLST profiles
Paste in your profiles for assignment using the template available below.

= Download tab-delimited header for your spreadsheet - use ‘Paste Special € Text to paste the data.
» Download submission template (xlsx format)

Flease paste in tab-delimited text (include a field header line) Action
id abcZ adk aroE famC gdh pdhC pgm Submit
B g 33 2 T FEe 33" I—I
5 7 3 & 33 12 2
3 2 4 3 g 4 g

Some basic checks will be performed. These include whether the profile has already been assigned and whether each
allele identifier exists. The submission cannot proceed if the checks fail.
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e Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLS JF_'/H Download: Alleles | MLST profiles
ST Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in: Keith Jolley (keith). ®Log cut | Change password

Manage submissions

Error:

Row 3: Profile has already been defined as ST-10018.

Submit new MLST profiles
Paste in your profiles for assignment using the template available below.

= Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text to paste the data.
» Download submission template (xlsx format)

FPlease paste in tab-delimited text (include a field header line)

Action
id abcZ adk arokE fumC gdh pdhC pom Submit
8 5 32 2 & 43 32
5 7 3 & 33 1z 2
3 2 4 3 8 4 &

Provided the checks pass, you will then be able to add additional information to your submission

16.3.3 Add message to curator

If you wish to enter a message to the curator, enter this in the messages box and click ‘Append’.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

J 7 iJJ\ JJ - Jj Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Logged in. Keith Jolley (keith2). BLog out | Change password

Manage submissions

Submission: BIGSdb_20150709115437_16625_11378
Profiles

You are submitling the following MLST profiles: Download @

32 pending

R0w2 7 5 3 6 33 12 2 pending

Supporting files

submission item. Individual filesize is limited to 32 MB.

No files selected.

lessages

Upload files

Corresponding isolate data has already been
submitted (ids 43721-43722).

Message: Append

iseniicr a avczlaroc umc oo pon pgl St Assgnea 5T

E-mail Action

Updates will be sentto kajolley@amail.com. Finalize submission!

E-mail submission updates

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so thatthey can be linked to the appropriate

The message will be attached. A curator may respond to the message and attach their own, with the full conversation

becoming part of the submission record.

il MILE T/ Download: Alleles | MLST profiles

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith2). ®Log out | Change password

Manage submissions

Submission: BIGSdb_20150709115437_16625_11378
Profiles
You are submitting the following MLST profiles: Download

ceniie a0k abezlaroc umc g6 pahC pom Satus issancas

Rnw1 32 pending
Row 2 7 5 3 6 33 12 2 pending

Supporting files

submission item. Individual filesize is limited to 32 MB.

Nofiles selected.

Upload files

Messages

E-mail Action

Updates will be sent to kajolley@amail.com. Finalize submission!

E-mail submission updates

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so that they can be linked to the appropriate

2015-07-09 10:56:00+00 Keith Jolley Corresponding isolate data has already been submitted (ids 43721-43722).

Message: Append

16.3.4 Add supporting files

Some submissions may require the attachment of supporting files. These files can be added to the submission by

clicking the ‘Browse’ button in the ‘Supporting files’ section.

Select the file in the selection box, then click ‘Upload files’.
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16.3.5 Finalize submission

Make sure the ‘E-mail submission updates’ box is checked if you wish to receive E-mail notification of the result of
your submission. This setting is remembered between sessions.

Click ‘Finalize submission!’.

_ Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
e
JJ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | Fetd | Options | Isolate Database

Logged in: Keith Jolley (keith2). ®Log out | Change password Help &'

Manage submissions

Submission: BIGSdb_20150709115437_16625_11378

Frofiles E-mail Action

You are submitting the following MLST profiles: Download Updates will be sent to kajolley@gmail.com.
E-mail submission updates
e e | i
8 32 2 (i1 43

Row1 5 32 pending
Row2 7 g 3 6 33 12 2 pending

Supporting files

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so that they can be linked to the appropriate
submission item. Individual filesize is limited to 32 MB.

Mo files selected. Upload files
Messages

2015-07-09 10:56:00+00 Keith Jolley Corresponding isolate data has already been submitted (ids 43721-43722).

Message: Append

Your submission will then be listed under ‘Pending submissions’ on your submission page.

R g Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMILS JJ Download: Alleles | MLST profiles
TS Links: Contents | Home | Pora | Fetd | Options | Isolate Database

Logged in- Keith Jolley (keith2). ®Log out | Change password Help (2

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to frack the status of any submission.
Submission type:

« alleles
« MLST profiles

Pending submissions

You have submitted the following submissions that are pending curation:

| Submissionid | Submittod | Updated | Type | Details |

BIGSdb_20150709115437_16625_11378 2015-07-09 2015-07-09 profiles 2 MLST profiles

Return to index page
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16.4 Isolate submission

New isolate data can only be submitted from within the appropriate isolate database. You may be required to submit
isolate data if you would like to get a new MLST sequence type defined, but this depends on individual database policy.

16.4.1 Start

Click the ‘isolates’ link under submission type on the submission management page.

g Query: Search | Profile/ST
Pl LS T/ Breakdown: Isolate fields | Schemelalleles | Publications
T 77 Links: Contents | Home | Options | Profiles/sequences definitions

Logged in: Keith Jolley (keith). BLog out | Change password | Help 2 |

Manage submissions

Submit new data

Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission.

Submission type:

+ genomes (isolate records with associated assembly files)

Return to index page

Show closed submissions

Download the Excel submission template.
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Query: Search | Browse | Profile/ST | List
Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

PubMILST/

b

Logged in: Keith Jolley (keith). ®Log out | Change password

Manage submissions

Submit new isolates
Paste in yourisolates for addition to the database using the template available below.

» Enter aliases (alternative names) for your isolates as a semi-colon (;) separated list.
» Enter references foryour isolates as a semi-colon (;) separated list of PubMed ids.
 You can also upload additional allele fields along with the other isolate data - simply create a new column with the locus name.

» Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.
I. Download submission template (xlsxformat}l

Please paste in tab-delimited text (include a field header line) Action

Submit

16.4.2 Paste in isolate data

Fill in the template. Some fields are required and cannot be left blank. Check the ‘Description of database fields’
link on the database contents page to see a description of the fields and allowed values where these have been defined.
Where allowed values have been set, the template will have dropdown boxes (although these require newer versions

of Excel to work).

Some databases may have hundreds of loci defined, and most will not have a column in the template. You can add new
columns for any loci that have been defined and for which you would like to include allelic information for. These
locus names must be the primary locus identifier. A list of loci can be found in the ‘allowed_loci’ tab of the Excel

submission template.

Copy and paste the entire contents of the submission worksheet. Click submit.
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151 Breakdown: Isolate fields | Scheme/alleles | Publications

‘ ¢ 3 Query: Search | Browse | Profile/ST | List
~ Links: Contents | Home | Options | Profiles/sequences definiions | Database submissions

Logged in: Keith Jolley fkeith). ®Log out | Change password

Manage submissions

Submit new isolates
Paste in your isolates for addition to the database using the template available below.

» Enter aliases (alternative names) for your isolates as a semi-colon (;) separated list
+ Enter references for your isolates as a semi-colon (;) separated list of PubMed ids.
= You can also upload additional allele fields along with the other isolate data - simply create a new column with the locus name

= Download tab-delimited header for your spreadsheet - use ‘Paste Special © Text to paste the data
« Download submission template (xlsx format)

Please paste in tab-delimited text {include a field header line) Action
izolate aliases references country region year age yr age mth sex Submit
disease source epidemiology species serogroup MLEE designation I—I
|serocype sero subtype ET_no Hﬁ’iﬁn penicillin range
lamoxicillin sulphonamide ceftriaxone ceftriaxone range
lchloramphenicol chloramphenicol range cefotaxime cefotaxime range
jrifampicin rifampicin range ciprofloxacin ciprofloxacin range
jpending assembly comments abcZ adk arok fumC gdh
lnanc pom Feth VR PorA VR1 Bard vr2™ T R .
0€izz T TG 2613
Imeningitis and septicaemia blood Heisseria meningitidis
- ) P e vy

2 3 4 3 8 4 & F1-5 5 2
[UE3z25 UK 2015
m CSF Neisseria meningitis
2 by it

2 3 4 3 8 4 & F1-5 5-1 2

Some basic checks will be performed. These include checking all field values conform to allowed lists or data types.

The submission cannot proceed if any checks fail.

16.4. Isolate submission
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R G Query: Search | Browse | Profile/ST | List
P VLS J/'/J Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

[

Legged in: Keith Jolley (kefth). ®Log cut | Change password

Manage submissions

Error:

UK325 has problems - species: ‘Neisseria meningitis® is not on the list of allowed values for this field.

Submit new isolates

Paste in your isolates for addition to the database using the template available below.

» Enter aliases (alternative names) for your isolates as a semi-colon () separated list.
» Enter references for your isolates as a semi-colon () separated list of PubMed ids.
« You can also upload additional allele fields along with the other isolate data - simply create a new column with the locus name.

» Download tab-delimited header for your spreadsheet - use ‘Paste Special @ Text' to paste the data.

» Download submission template (xlsx format)

Flease paste in tab-delimited text {include a field header line) Action
izolate aliases references country region year age_yr age_mth sSex Submit
disease source epidemiology species serogroup MLEE designation
serotype sero_subtype ET_no penicillin penicillin_ range
amoxicillin sulphonamide ceftriaxone ceftriaxone_range

chloramphenicol chloramphenicol range
rifampicin rifampicin_ range
pending_assembly comments
pdhC pom FetA VE PorlZ VR1

TE3z22 UK
meningitis and septicaemia blood
B

2 3 4 3
TUKE325 UK
septicaemia CSF
B

2 3 4 3

cefotaxime

cefotaxime range
ciprofloxacin ciprofloxacin_ range
adk aroE fumC gdh

Pork VR2

Heisseria meningitidis

4 8 F1-5 5 z2

Heisseria meningitis

Provided the checks pass, you will then be able to add additional information to your submission.

16.4.3 Add message to curator

If you wish to enter a message to the curator, enter this in the messages box and click ‘Append’.
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N

Submission: BIGSdb_20150709121747_1342_99624
Isolates
You are submitting the following isolates: Download

UK322 UK  meningitis and septicaemia blood MNeisseria meningitidis
UK325 UK septicaemia C8F Meisseria meningitidis B 2 3 4 3 18 4 6 F1-5 51 2

(olate country| ——disease source| __species | serogroup abcz adklaroE fumc|gdh pdhC pgm Feth_VR [Poré_VR1Por V2|
B 2 3 4 3 8 4 6 F1-5 5 2

E-mail Action
Updates will be sent to keith jolley@zoo.ox.ac.uk e i e e
E-mail submission updates

Supporting files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the appropriate submission item
Individual filesize is limited to 32 MB.

No files selected. Upload files

Messages

I think UK325 has a new MLST profile
requiring definition of a new ST
numkber. Thanks.

Message: Append

The message will be attached. A curator may respond to the message and attach their own, with the full conversation
becoming part of the submission record.

o Query: Search | Browse | Profile/ST | List
. |/ Breakdown: 1solate fields | Scheme/alleles | Publications
o Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Logged in: Keith Jolley (Keith). BLog out | Change password | Help 2 |

Manage submissions

Submission: BIGSdb_20150709121747_1342 99624
Isolates
You are submitting the following isolates: Download

[soiato country | disease __lsource] __species | seroaroup|abcyadk arot [umc| gdh pahc |pam FetA VR Pora VR1| Pora V)
B 2 3 4 3 8 4 6 F1-5 5 2

UK322 UK meningitis and septicaemia blood Neisseria meningitidis
UK325 UK septicaemia CSF Meisseria meningitidis B 2 3 4 3 18 4 6 F1-5 51 2
E-mail Action
Updates will be sent to keith.jolley@zoo.ox.ac.uk. T mi e T
E-mail submission updates
Supporting files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the appropriate submission item.
Individual filesize is limited to 32 MB.

No files selected Upload files
lessages

| ___Tmestamp _ | User | ____________ _ ___ Message _ __ ____ ___ __ |
2015-07-09 11:19:12+00 Keith Jolley | think UK325 has a new MLST profile requiring definition of a new ST number. Thanks.

Message: Append

16.4.4 Add supporting files

You can add any files required to support the submission. You may, for example, wish to include a genome sequence for
an isolate record (contigs in FASTA format). If you are doing this, make sure that the filename can be unambiguously
linked to the appropriate isolate record and add a message.

Files can be added to the submission by clicking the ‘Browse’ button in the ‘Supporting files’ section.
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e, Query: Search | Browse | Profile/sT | List
‘ TS/ preakdown: Isolate fields | Schemefalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Logged in: Keith Jolley (keith). BLog out | Change pessword Help

Manage submissions

Submission: BIGSdb_20150709121747_1342 99624
Isolates
You are submitting the following isolates: Download
[solate country| [source| _species | serogroup abcZ adk arot [fumC| gdh|pdhC pgm FetA_VR | PorA_VR1) PorA VK2|
B 2 3 3 8 4 i F1-5 5 2

UK322 UK  meningitis and septicaemia blood MNeisseria meningitidis
UK325 UK septicaemia CSF Meisseria meningitidis B 2 3 4 3 18 4 6 F1-5 51 2

E-mail Action
Updates will be sent to keith jolley@zoo.ox.ac.uk. T iR
E-mail submission updates

Supporing files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the appropriate submission item.
Individual filesize is limited to 32 MB.

Mo files selected. Upload files
Messages

2015-07-09 11:19:12+00 Keith Jolley | think UK325 has a new MLST profile requiring definition of a new ST number. Thanks.

Message:  Append

Select the file in the selection box, then click ‘Upload files’.

o oo Query Search | Browse | Profile/ST | List
‘ Pl IMILET / Breakdown: Isolate fields | Schemelalleles | Publications
T Links: Contents | Home | Oplions | Profiles/sequences definitions | Database submissions

Logged in: Keith Jolley (keith). BLog out | Change pessword Help

Manage submissions

Submission: BIGSdb_20150709121747_1342 99624
Isolates
You are submitting the following isolates: Download .
[solate country| [source| _species | serogroup abcZ adk arot [fumC| gdh|pdhC pgm FetA_VR | PorA_VR1) PorA VK2|
B 2 3 3 8 4 i F1-5 5 2

UK322 UK  meningitis and septicaemia blood MNeisseria meningitidis
UK325 UK septicaemia CSF Meisseria meningitidis B 2 3 4 3 18 4 6 F1-5 51 2

E-mail Action
Updates will be sent to keith jolley@zoo.ox.ac.uk. T iR
E-mail submission updates

Supporing files

Please upload any supporting files required for curation. Ensure that these are named unambiguously or add an explanatory note so that they can be linked to the appropriate submission item.
Individual filesize is limited to 32 MB.

UK325_genome_contigsfas  Upload files

2015-07-09 11:19:12+00 Keith Jolley | think UK325 has a new MLST profile requiring definition of a new ST number. Thanks.

Message:  Append

The file will be uploaded and shown in a table.
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Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications

bhMLST

Links: Contents | Home | Options | Pr uences definitions | D submission
Logged in: Keith Jolley {keith). ®Log out | Change password
Manage submissions

Submission: BIGSdb_20150709121747_1342_99624
Isolates
You are submitting the following isolates: Download

[solatolcountry| —disease _Jcowrcel _species | serogrouplabez adk arok. fumc | gdh pdhC [pam|Feth. VR PorA VK PorhVRz)
B 2 3 4 3 8 4 - L) 2

UK322 UK  meningitis and septicaemia blood Meisseria meningitidis 3 F1-5
UK325 UK septicaemia CS5F  MNeisseria meningitidis B 2 3 4 3 18 4 ] F1-5 51 2
E-mail Action

Updates will be sent to keith.jolley@zoo.ox.ac.uk. T o TEe T

E-mail submission updates
Supporting files

Please upload any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatery note so thatthey can be linked to the appropriate submission item.
Individual filesize is limited to 32 MB.

No files selected. Upload files

Delete]

UK325_genome_contigs fas 2MB [

Delete selected files

Messages

| Timestamp | _User |

2015-07-09 11:19:12+00 Keith Jolley 1think UK325 has a new MLST profile requiring definition of a new ST number. Thanks.

Message: Append

Files can be removed from the submission by checking the appropriate ‘Delete’ box and clicking ‘Delete selected
files’.

16.4.5 Finalize submission

Make sure the ‘E-mail submission updates’ box is checked if you wish to receive E-mail notification of the result of
your submission. This setting is remembered between sessions.

Click ‘Finalize submission!’.
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_ Query: Search | Browse | Profile/ST | List
]_\TTTJ ]_\"'_J.n; . / Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Logged in: Keith Jolley (keith). ®Log out | Change password Help '

Manage submissions

Submission: BIGSdb_20150708121747_1342_ 99624
Isolates
You are submitting the following isolates: Download

somecom__dsease __soucel ___Speces _aerottoup abeZ adlaroE lumc th i pgm FiA VR pord VR pors ik

UK322 UK  meningitis and septicaemia blood Meisseria meningitidis
UK325 UK septicaemia CSF  Meisseria meningitidis El 2 3 4 3 18 4 6 F1—5 5—1 2

E-mail Action

Updates will be sent to keith.jolley@zoo.ox.ac.uk.

I E-mail submission updates I

Supporting files

Please uplead any supporting files required for curation. Ensure thatthese are named unambiguously or add an explanatory note so that they can be linked to the
appropriate submission item. Individual filesize is limited to 32 MB.

Browse.. | Mo files selected. Upload files

e S olls

UK325_genome_ conngs fas 2 MB

Delete selected files

Messages

[ Timestamp | User |

2015-07-09 11:19:12+00 Keith Jolley |think UK325 has a new MLST profile requiring definition of a new ST number. Thanks.

Message: Append

Your submission will then be listed under ‘Pending submissions’ on your submission page.

Query: Search | Browse | Profile/ST | List
TTFTJ ]_\"'_J.n, JJ Breakdown: [solate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Logged in: Keith Jolley (keith). ®Log out | Change password Help '

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission.
Submission type:
= isolates
Pending submissions

You have submitted the following submissions that are pending curation:

| Submissionid | Submitted | Updated | Type | Details |
BIGSdb_20150709121747_1342_09624 2015-07-09 2015-07-09 isolates 2 isolates

Return to index page
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16.5 Genome submission

Submitting genomes uses the same process as standard isolate submission. The only difference is that there are a
couple of extra required fields in the submission table:

* assembly_filename - this is the name of the FASTA file containing the assembly contigs. This must be uploaded
as a supporting file - you will not be able to finalize the submission until every isolate record has a matching
contig file.

* sequence_method - the sequencing technology used to generate the sequences. The allowed values are listed on
the submission page.

To start the submission, click the ‘genomes’ link under submission type on the submission management page.

.. Query: Search | Profile/ST
> 1/ Breakdown: Isolate fields | Schemeialleles | Publications
o Links: Contents | Home | Options | Profiles/sequences definitions

Logged in: Keith Jolley (keith). ®Log out | Change password m

Manage submissions

Submit new data

Data submitted here will go in to 2 queue for handling by a curator or by an automated script. You will be able to track the status of any submission.
Submission type:

» isolates
» genomesfisolate records with associated assembly files)

Return to index page

Show closed submissions

Then follow the steps for isolate submission, uploading the contigs files as supporting files.

16.6 Removing submissions from your notification list

Once a submission has been closed by a curator, the results will be displayed in your ‘Manage submissions’ area. You
can remove submissions once you have noted the result by clicking the ‘Remove’ link.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Download: Alleles | MLST profiles
Links: Contents | Home | PorA | Fetd | Options | Isolate Database

HhMILST

Logged in: Keith Jolley (keith2). BbLog out | Change password Help CF

Manage submissions

Submit new data
Data submitted here will go in to a queue for handling by a curator or by an automated script. You will be able to track the status of any submission.
Submission type:

« alleles
+ MLST profiles

Recently closed submissions

You have submitted the following submissions which are now closed:

Submission i —m_

BIGSdh_20150714071515_10601_27668 2015-07-14 2015-07-14 alleles 3 NEIS0001 (IpxC) sequences ©

Return to index page

Alternatively, submissions will be removed automatically a specified period of time after closure. By default, this time
is 90 days, but this can vary depending on the site configuration.
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RESTful Application Programming Interface (API)

The REST API allows third-party applications to retrive data stored within BIGSdb databases or to send new submis-
sions to database curators. To use the REST API, your application will make a HTTP request and parse the response.
The response format is JSON (except for routes that request a FASTA or CSV file).

Access to protected resources, i.e. those requiring an account, can be accessed via the APl using OAuth authentication.

17.1 Passing additional/optional parameters

If you are using a method called with GET, optional parameters can be passed as arguments to the query URL by
adding a ‘?’ followed by the first argument and its value (separated by a ‘="). Additional parameters are separated by
a‘&’,eg.

http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates?page=2&page_size=100

Methods called with POST require their arguments to be sent as JSON within the post body.

17.2 Paging using request headers

Paging of results can be selected using query parameters as described above. In this case, methods that support paging
will include a paging object in the JSON response. This will contain links to the next page, last page etc.

The API also supports paging using request headers. The following request headers are supported:
¢ X-OFFSET
* X-PER-PAGE

e.g.

curl -i -H "X-PER-PAGE:10" -H "X-OFFSET:0" http://rest.pubmlst.org/db/pubmlst_
—sneisseria_isolates/isolates
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If either of these headers are used, the paging object is no longer returned as part of the JSON response. The response
will include the following headers:

* X-OFFSET
* X-PER-PAGE
* X-TOTAL-PAGES

17.3 Resources

GET / or /db - List site resources
GET /db/{database)} - List database resources
GET /db/{database}/classification_schemes - List classification schemes

GET /db/{database}/classification_schemes/{ classification_scheme_id} - Retrieve classification scheme infor-
mation and groups

GET /db/{database}/classification_schemes/{classification_scheme_id}/groups/{group_id} - List isolates be-
longing to a classification scheme group

GET /db/{database}/loci - List loci

GET /db/{database}/loci/{locus} - Retrieve locus record

GET /db/{database}/loci/{locus}/alleles - Retrieve list of alleles defined for a locus

GET /db/{database}/loci/{locus}/alleles_fasta - Download alleles in FASTA format

GET /db/{database}/loci/{locus}/alleles/{allele_id} - Retrieve full allele information

POST /db/{database}/loci/{locus}/sequence - Query sequence to identify allele

POST /db/{database}/sequence - Query sequence to identify allele without specifying locus
GET /db/{database}/schemes - List schemes

GET /db/{database}/schemes/{scheme_id} - Retrieve scheme information

GET /db/{database}/schemes/{scheme_id}/loci - Retrieve scheme loci

GET /db/{database}/schemes/{scheme_id}/fields/{field} - Retrieve information about scheme field
GET /db/{database}/schemes/{scheme_id}/profiles - List allelic profiles defined for scheme

GET /db/{database}/schemes/{scheme_id}/profiles_csv - Download allelic profiles in CSV (tab-delimited) for-
mat

GET /db/{database}/schemes/{scheme_id}/profiles/{profile_id} - Retrieve allelic profile record

POST /db/{database}/schemes/{scheme_id}/sequence - Query sequence to extract allele designations/fields for
a scheme

GET /db/{database}/isolates - Retrieve list of isolate records

POST /db/{database}/isolates/search - Search isolate database

GET /db/{database)}/isolates/{isolate_id} - Retrieve isolate record

GET /db/{database}/isolates/{isolate_id}/allele_designations - Retrieve list of allele designations

GET /db/{database)}/isolates/{isolate_id}/allele_designations/{locus} - Retrieve full allele designation record
GET /db/{database}/isolates/{isolate_id}/allele_ids - Retrieve allele identifiers
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e GET /db/{database}/isolates/{isolate_id}/schemes/{scheme_id}/allele_designations - Retrieve scheme allele
designation records

e GET /db/{database}/isolates/{isolate_id}/schemes/{scheme_id}/allele_ids - Retrieve list of scheme allele iden-
tifiers

* GET /db/{database}/isolates/{isolate_id}/contigs - Retrieve list of contigs

* GET /db/{databasej/isolates/{isolate_id}/contigs_fasta - Download contigs in FASTA format

* GET /db/{databasej/isolates/{isolate_id}/history - Retrieve isolate update history

* GET /db/{database}/contigs/{contig_id} - Retrieve contig record

* GET /db/{database}/fields - Retrieve list of isolate provenance field descriptions

* GET /db/{database}/fields/{field} - Retrieve values set for a provenance field

e GET /db/{database}/users/{user_id} - Retrieve user information

* GET /db/{database}/projects - Retrieve list of projects

* GET /db/{database}/projects/{project_id} - Retrieve project information

* GET /db/{database}/projects/{project_id}/isolates - Retrieve list of isolates belonging to a project

e GET /db/{database}/submissions - Retrieve list of submissions

e POST /db/{database }/submissions - Create new submission

e GET /db/{database}/submissions/{ submission_id} - Retrieve submission record

e DELETE /db/{database}/submissions/{submission_id} - Delete submission record

* GET /db/{database }/submissions/{ submission_id}/messages - Retrieve submission correspondence

e POST /db/{database}/submissions/{ submission_id}/messages - Add submission correspondence

* GET /db/{database}/submissions/{ submission_id}/files - retrieve list of supporting files uploaded for submission
e POST /db/{database}/submissions/{ submission_id}/files - Upload submission supporting file

* GET /db/{database }/submissions/{ submission_id}/files/{filename} - Download submission supporting file
e DELETE /db/{database}/submissions/{ submission_id}/files/{filename} - Delete submission supporting file

17.3.1 GET / or /db - List site resources

Required route parameters: None
Optional query parameters: None
Example request URI: http://rest.pubmlst.org/

Response: List of resource groupings (ordered by name). Groups may consist of paired databases for sequence
definitions and isolate data, or any set of related resources. Each group contains:

* name [string] - short name (usually a single word)

e description [string] - fuller description

* databases [array] - list of database objects, each consists of three key/value pairs:
— name [string] - name of database config
— description [string] - short description of resource

— href [string] - URI to access resource
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17.3.2 GET /db/{database} - List database resources

These will vary depending on whether the resource is an isolate or a sequence definition database.
Required route parameter: database [string] - Database configuration name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates
Response: Object containing a subset of the following key/value pairs:
* fields [string] - URI to isolate provenance field information
e isolates [string] - URI to isolate records
e schemes [string] - URI to list of schemes
* Joci [string] - URI to list of loci

e projects [string] - URI to list of projects

17.3.3 GET /db/{database}/classification_schemes - List classification schemes

Required route parameter: database [string] - Database configuration name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/classification_schemes
Response: Object containing:
¢ records [int] - Number of classification schemes.

* classification_schemes [array] - List of URIs to classificaton schemes.

17.3.4 GET /db/{database}/classification_schemes/{classification_scheme_id} -
Retrieve classification scheme information and groups

Sequence definition databases only.
Required route parameters:
* database [string] - Database configuration name
* classification_scheme_id [integer] - Classification scheme id number
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/classification_schemes/1
Response: Object containing some or all of:
* id [integer] - Classification scheme id
¢ name [text] - Name of classification scheme
* description [text] - Description of classification scheme
e relative_threshold [boolean] - True if a relative thresold is used
* inclusion_threshold [integer] - The threshold for number of loci difference used to group

 groups [array] (sequence definition databases only) - list of group objects consisting of:
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— id [integer] - group id
— profiles [array] - list of URIs to profiles belonging to the group

17.3.5 GET /db/{database}/classification_schemes/{classification_scheme_id}/groups/{group_ic
- List isolates belonging to a classification scheme group

Isolate databases only.
Required route parameters:

* database [string] - Database configuration name

* classification_scheme_id [integer] - Classification scheme id number

* group_id [integer] - Group id number
Optional parameters:

* page [integer]

* page_size [integer]

* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/classification_schemes/4/groups/65
Response: Object containing of:

* records [integer] - Number of isolates

* isolates [array] - List of URIs to isolate records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.6 GET /db/{database}/loci - List loci

Required route parameter: database [string] - Database configuration name
Optional parameters:

* page [integer]

* page_size [integer]

* return_all [integer] - Set to non-zero value to disable paging.

* alleles_added_after [date] - Include only loci with alleles added after specified date (ISO 8601 format). Only
recognized in sequence definition databases.

* alleles_updated_after [date] - Include only loci with alleles last modified after specified date (ISO 8601 format).
Only recognized in sequence definition databases.
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Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/loci
Response: Object containing:
* records [integer] - Number of loci

¢ loci [array] - List of URIs to defined locus records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

Note: See also the scheme specific version, allowing filtering by date of last allele update for just the loci that are
members of a scheme.

17.3.7 GET /db/{database}/loci/{locus} - Retrieve locus record

Provides information about a locus, including links to allele sequences (in seqdef databases).
Required route parameters:

* database [string] - Database configuration name

* locus [string] - Locus name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/loci/abcZ
Response: Object containing a subset of the following key/value pairs:

* id [string] - locus name

* data_type [string] - ‘DNA’ or ‘peptide’

* allele_id_format [string] - ‘integer’ or ‘text’

¢ allele_id_regex [string] - regular expression constraining allele ids

e common_name [string]

* aliases [array] - list of alternative names of the locus

* length_varies [boolean]

* length [integer] - length if alleles are of a fixed length

* coding_sequence [boolean]

* orf [integer] - 1-6

¢ schemes [array] - list of scheme objects, each consisting of:

— scheme [string] - URI to scheme information

— description [string]
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* min_length [integer] (seqdef databases) - minimum length for variable length loci

* max_length [integer] (seqdef databases) - maximum length for variable length loci

« alleles [string] (seqdef databases) - URI fo list of allele records

* alleles_fasta [string] (seqdef databases) - URI to FASTA file of all alleles of locus

e curators [array] (seqdef databases) - list of URIs to user records of curators of the locus

* publications [array] (seqdef databases) - list of PubMed id numbers of papers describing the locus
* full_name [string] (seqdef databases)

e product [string] (seqdef databases)

e description [string] (seqdef databases)

 extended_attributes [array] (seqdef databases) - list of extended attribute objects. Each consists of a subset of
the following fields:

— field [string] - field name

— value_format [string] - ‘integer’, ‘text’, or ‘boolean’

— value_regex [string] - regular expression constraining value
— description [string] - description of field

— length [integer] - maximum length of field

— required [boolean]

— allowed_values [array] - list of allowed values

* genome_position [integer] (isolate databases)

17.3.8 GET /db/{database}/loci/{locus}/alleles - Retrieve list of alleles defined for a
locus

Required route parameters:
* database [string] - Database configuration name
* locus [string] - Locus name
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.

added_after [date] - Include only alleles added after specified date (ISO 8601 format).

 updated_after [date] - Include only alleles last modified after specified date (ISO 8601 format).
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/loci/abcZ/alleles
Response: Object containing:

e records [int] - Number of alleles.

* last_updated [date] - Latest allele addition/modification date (ISO 8601 format).

¢ alleles [array] - List of URIs fo defined allele records. Pages are 100 records by default. Page size can be
modified using the page_size parameter.
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* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.9 GET /db/{database}/loci/{locus}/alleles_fasta - Download alleles in FASTA
format

Required route parameters:

* database [string] - Database configuration name

* locus [string] - Locus name
Optional parameters:

* added_after [date] - Include only alleles added after specified date (ISO 8601 format).

* updated_after [date] - Include only alleles last modified after specified date (ISO 8601 format).
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/loci/abcZ/alleles_fasta
Response: FASTA format file of allele sequences

17.3.10 GET /db/{database}/loci/{locus}/alleles/{allele_id} - Retrieve full allele infor-
mation

Required route parameters:
* database [string] - Database configuration name
* locus [string] - Locus name
¢ allele_id [string] - Allele identifier
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/loci/abcZ/alleles/5
Response: Object containing the following key/value pairs:
* locus [string] - URI to locus description
* allele_id [string] - allele identifier
* sequence [string] - sequence

e status [string] - either ‘Sanger trace checked’, ‘WGS: manual extract’, “WGS: automated extract’, or
‘unchecked’

e sender [string] - URI to user details of sender
* curator [string] - URI to user details of curator
¢ date_entered [string] - record creation date (ISO 8601 format)

* datestamp [string] - last updated date (ISO 8601 format)
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17.3.11 POST /db/{database}/loci/{locus}/sequence - Query sequence to identify al-
lele

Required route parameters:
* database [string] - Database configuration name
* locus [string] - Locus name
Required additional parameters (JSON-encoded in POST body):
* sequence [string] - Sequence string or base64-encoded FASTA file
Optional parameters (JSON-encoded in POST body):
e details [true/false] - Return detailed exact match parameters
* base64 [true/false] - Sequence is a base64-encoded FASTA file
Response: Object containing the following key/value pairs:
* exact_matches [array] - list of match objects, each consisting of:
— allele_id
— href - URI to allele record.

additionally if ‘details’ parameter passed:

start - start position on query

end - end position on query

orientation - forward/reverse

length - length of matched allele

contig - contig name if FASTA file is uploaded

If the locus is linked to field data in client isolate databases, there may also be an object called ‘linked_data’
containing values and frequencies of the field for the returned allele.

* best_match [object] - consisting of key/value pairs (if no exact matches)
— allele_id
— href - URI to allele record.
— start - start position on query (predicted taking account of allele length)
— end - end position on query (predicted taking account of allele length)
— orientation - forward/reverse
— length - length of matched allele
— alignment - length of BLAST alignment
— mismatches - number of mismatches
— identity - %identity of match

— gaps - number of gaps in alignment
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17.3.12 POST /db/{database}/sequence - Query sequence to identify allele without
specifying locus
Required route parameters:
* database [string] - Database configuration name
Required additional parameters (JSON-encoded in POST body):
* sequence [string] - Sequence string or base64-encoded FASTA file
Optional parameters (JSON-encoded in POST body):
¢ details [true/false] - Return detailed exact match parameters
* base64 [true/false] - Sequence is a base64-encoded FASTA file
Response:
 exact_matches [object] consisting of locus keys, each consisting of array of match objects consisting of:
— allele_id
— href - URI to allele record.

additionally if ‘details’ parameter passed:

start - start position on query

end - end position on query

orientation - forward/reverse

length - length of matched allele

contig - contig name if FASTA file is uploaded

If the locus is linked to field data in client isolate databases, there may also be an object called ‘linked_data’
containing values and frequencies of the field for the returned allele.

Note: This method only supports exact matches. If no match is indicated for a specific locus, use the locus-specific
call to identify the closest match.

17.3.13 GET /db/{database}/schemes - List schemes

Required route parameter: database [string] - Database configuration name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes
Response:
¢ records [integer] - Number of schemes
 schemes [array] - list of scheme objects, each containing:
— scheme [string] - URI to scheme information

— description [string]
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17.3.14 GET /db/{database}/schemes/{scheme_id} - Retrieve scheme information

Includes links to allelic profiles (in seqdef databases, if appropriate). Required route parameters:
* database [string] - Database configuration name
» scheme_id [integer] - Scheme id number
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1
Response: Object containing a subset of the following key/value pairs:
* id [integer]
e description [string]
¢ locus_count [integer] - number of loci belonging to scheme
* loci [array] - list of URIs to locus descriptions
* has_primary_key_field [boolean]
* fields [array] - list of URIs to scheme field descriptions
e primary_key_field [string] - URI to primary key field description
* profiles [string] - URI to list of profile definitions (only seqdef databases)
* profiles_csv [string] - URI to tab-delimited file of all scheme profiles

* curators [array] (seqdef databases) - list of URIs to user records of curators of the scheme

17.3.15 GET /db/{database}/schemes/{scheme_id}/loci - Retrieve scheme loci

Required route parameters:
* database [string] - Database configuration name
* scheme_id [integer] - Scheme id number
Optional parameters:

* alleles_added_after [date] - Include only loci with alleles added after specified date (ISO 8601 format). Only
recognized in sequence definition databases.

* alleles_updated_after [date] - Include only loci with alleles last modified after specified date (ISO 8601 format).
Only recognized in sequence definition databases.

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/loci
Response: Object containing:
* records [integer]| - Number of loci

* loci [array] - List of URIs fo defined locus records.

17.3.16 GET /db/{database}/schemes/{scheme_id}/fields/{field} - Retrieve informa-
tion about scheme field

Required route parameters:

* database [string] - Database configuration name
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» scheme_id [integer] - Scheme id number

* field [string] - Field name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/fields/ST
Response: Object containing the following key/value pairs:

* field [string] - field name

* type [string] - data type of field (integer or text)

* primary_key [boolean] - true if field is the scheme primary key

17.3.17 GET /db/{database}/schemes/{scheme_id}/profiles - List allelic profiles de-
fined for scheme

Required route parameters:

* database [string] - Database configuration name

* scheme_id [integer] - Scheme id
Optional parameters:

* page [integer]

* page_size [integer]

* return_all [integer] - Set to non-zero value to disable paging.

* added_after [date] - Include only profiles added after specified date (ISO 8601 format).

 updated_after [date] - Include only profiles last modified after specified date (ISO 8601 format).
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/profiles
Response: Object containing:

e records [int] - Number of profiles

* last_updated [date] - Latest profile addition/modification date (ISO 8601 format).

e profiles [array] - List of URIs to defined profile records. Pages are 100 records by default. Page size can be
modified using the page_size parameter.

* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

Note: This method also supports content negotiation. If the request accepts header includes TSV or CSV, then the
call is redirected to /db/{database}/schemes/{scheme_id}/profiles_csv.

390 Chapter 17. RESTful Application Programming Interface (API)


http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/fields/ST
http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/profiles

BIGSdb Documentation, Release 1.19.0

17.3.18 GET /db/{database}/schemes/{scheme_id}/profiles_csv - Download allelic
profiles in CSV (tab-delimited) format

Required route parameters:

* database [string] - Database configuration name

* scheme_id [integer] - Scheme id
Optional parameters:

* added_after [date] - Include only profiles added after specified date (ISO 8601 format).

* updated_after [date] - Include only profiles last modified after specified date (ISO 8601 format).
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/profiles_csv

Response: Tab-delimited text file of allelic profiles

17.3.19 GET /db/{database}/schemes/{scheme_id}/profiles/{profile_id} - Retrieve
allelic profile record

Required route parameters:
* database [string] - Database configuration name
* scheme_id [integer] - Scheme id
* profile_id [string/integer] - Profile id
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/schemes/1/profiles/11
Response: Object containing the following key/value pairs:

* primary_key_term [string/integer] - The field name is the primary key, e.g. ST. The value is the primary key
value (primary_id used as an argument).

* alleles [object] - list of URIs to allele descriptions

e other_scheme_fields [string/integer] - Each scheme field will have its own value if defined. The field name is
the name of the field.

* sender [string] - URI fo user details of sender
e curator [string] - URI to user details of curator
 date_entered [string] - record creation date (ISO 8601 format)

* datestamp [string] - last updated date (ISO 8601 format)

17.3.20 POST /db/{database}/schemes/{scheme_id}/sequence - Query sequence to
extract allele designations/fields for a scheme

Required route parameters:
* database [string] - Database configuration name
* scheme_id [integer] - Scheme id
Required additional parameters (JSON-encoded in POST body):

* sequence [string] - Sequence string or base64-encoded FASTA file
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Optional parameters (JSON-encoded in POST body):
e details [true/false] - Return detailed exact match parameters
* base64 [true/false] - Sequence is a base64-encoded FASTA file
Response: Object containing the following key/value pairs:
 exact_matches [array] - list of match objects, each consisting of:
— allele_id
— href - URI to allele record.

additionally if ‘details’ parameter passed:

start - start position on query

end - end position on query

orientation - forward/reverse

length - length of matched allele

contig - contig name if FASTA file is uploaded

If the locus is linked to field data in client isolate databases, there may also be an object called ‘linked_data’
containing values and frequencies of the field for the returned allele.

Example curl call to upload a FASTA file ‘contigs.fasta’ and extract MLST results from Neisseria database:

(echo —n '{"baseb4d":true,"sequence": "'; baseb4 contigs.fasta; echo ""}'") |
curl -s -H "Content-Type: application/json" —-X POST "http://rest.pubmlst.org/db/
—pubmlst_neisseria_seqgdef/schemes/1l/sequence" -d @-

Note: This method only supports exact matches. If no match is indicated for a specific locus, use the locus-specific
call to identify the closest match.

17.3.21 GET /db/{database}/isolates - Retrieve list of isolate records

Required route parameter: database [string] - Database configuration name
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
* added_after [date] - Include only isolates added after specified date (ISO 8601 format).
» updated_after [date] - Include only isolates last modified after specified date (ISO 8601 format).
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates
Response: Object containing:
e records [int] - Number of isolates

* isolates [array] - List of URIs to isolate records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:
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previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.22 GET /db/{database}/isolates/{isolate _id} - Retrieve isolate record

Required route parameters:

* database [string] - Database configuration name

* isolate_id [integer] - Isolate identifier
Optional parameter:

 provenance_only [integer] - Set to non-zero value to only return provenance metadata
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1
Response: Object containing some or all of the following key/value pairs:

» provenance [object] - set of key/value pairs. Keys are defined by calling the /fields route route. The fields will
vary by database but will always contain the following:

id [integer]

sender [string] - URI to user details of sender

curator [string] - URI to user details of curator

date_entered [string] - record creation date (ISO 8601 format)

datestamp [string] - last updated date (ISO 8601 format)
* publications [array] (seqdef databases) - list of PubMed id numbers of papers that refer to the isolate

* sequence_bin [object] - consists of the following key/value pairs:

contigs_fasta [string] - URI to FASTA file containing all the contigs belonging to this isolate

contigs [string] - URI to list of contig records

contig_count [integer] - number of contigs

total_length [integer] - total length of contigs

* allele_designations [object] - consists of the following key/value pairs:
— allele_ids - URI to list of all allele_id values defined for the isolate
— designation_count - number of allele designations defined for the isolate
— full_designations - URI to list of full allele designation records

 schemes [array] - list of scheme objects, each containing some of the following:

description [string] - description of scheme

loci_designated_count [integer] - number of loci within scheme that have an allele designated for this
isolate.

allele_ids [string] - URI to list of all allele_id values defined for this scheme for this isolate

full_designations [string] - URI to list of full allele designation records for this isolate
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— fields [object] - consisting of key/value pairs where the key is the name of each scheme field

— classification_schemes [object] - consisting of key/value pairs, where each key is the name of the classifi-
cation scheme and the value is an object consisting of:

# href [string] - URI to classification scheme description
% groups [array] - list of group objects consisting of:
- group [integer] - group id
- records [integer] - number of isolates in group
- isolates [string] - URI to classification group record containing URIs to member isolate records
* projects [array] - list of project objects, each containing the following:
— id [string] - URI to project information
— description [string] - description of project
* history [string] - URI to isolate history record
* new_version [string] - URI to newer version of record

* old_version [string] - URI to older version of record

17.3.23 GET /db/{database}/isolates/{isolate_id}/allele_designations - Retrieve list
of allele designation records

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/allele_designations
Response: Object containing:
* records [int] - Number of allele designations

« allele_designations [array] - List of URIs to allele designation records. Pages are 100 records by default. Page
size can be modified using the page_size parameter.

* paging [object] - Some or all of the following:

— previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)
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17.3.24 GET /db/{database}/isolates/{isolate_id}/allele_designations/{locus} - Re-
trieve full allele designation record

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
* locus [string] - Locus name

Optional parameters: None

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/allele_designations/
BACTO000065

Response: List of allele_designation objects (there may be multiple designations for the same locus), each containing:
* locus [string] - URI to locus description
¢ allele_id [string]
* method [string] - either ‘manual’ or ‘automatic’
* status [string] - either ‘confirmed’ or ‘provisional’
e comments [string]
* sender [string] - URI to user details of sender
e curator [string] - URI to user details of curator

* datestamp [string] - last updated date (ISO 8601 format)

17.3.25 GET /db/{database}/isolates/{isolate _id}/allele_ids - Retrieve allele identi-
fiers

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/allele_ids
Response: Object containing:
* records [int] - Number of allele id objects

* allele_ids [array] - List of allele id objects, each consisting of a key/value pair where the key is the locus name.
Pages are 100 records by default. Page size can be modified using the page_size parameter.

* paging [object] - Some or all of the following:
— previous - URI to previous page of results
— next - URI to next page of results

— first - URI to first page of results
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— last - URI to last page of results

— return_all - URI to page containing all results (paging disabled)

17.3.26 GET /db/{database}/isolates/{isolate_id}/schemes/{scheme_id}/allele_designations
- Retrieve scheme allele designation records

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
» scheme_id [integer] - Scheme identifier
Optional parameters: None

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/schemes/1/allele_
designations

Response:
¢ records [int] - Number of allele designation objects

* allele_designations [array] - List of allele designation objects for each locus in the specified scheme that has
been designated.

17.3.27 GET /db/{database}/isolates/{isolate_id}/schemes/{scheme _id}/allele_ids -
Retrieve list of scheme allele identifiers

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
» scheme_id [integer] - Scheme identifier
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/schemes/1/allele_ids
Response:
* records [int] - Number of allele id objects

* allele_ids [array] - List containing allele id objects for each locus in the specified scheme that has been desig-
nated. Each allele_id object contains a key which is the name of the locus with a value that may be either a
string, integer or array of strings or integers (required where there are multiple designations for a locus). The
data type depends on the allele_id_format set for the specific locus.

17.3.28 GET /db/{database}/isolates/{isolate_id}/contigs - Retrieve list of contigs

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier

Optional parameters:
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* page [integer]

* page_size [integer]

« return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/contigs
Response: Object containing:

* records [int] - Number of contigs

e contigs [array] - List of URIs to contig records Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

— previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.29 GET /db/{database}/isolates/{isolate_id}/contigs_fasta - Download contigs
in FASTA format

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier

Optional parameter:

* header [string] - either ‘original_designation’ or ‘id’ (default is ‘id’). This selects whether the FASTA header
lines contain the originally uploaded FASTA headers or the sequence bin id numbers.

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/contigs_fasta?header=
original_designation

Response: FASTA format file of isolate contig sequences

17.3.30 GET /db/{database}/isolates/{isolate_id}/history - Retrieve isolate update
history

Required route parameters:
* database [string] - Database configuration name
* isolate_id [integer] - Isolate identifier
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/1/history
Response: Object containing:
* records [int] - Number of updayes

* contigs [array] - List of update objects each consisting of the following key/value pairs:
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— curator [string] - URI to user details of curator
— timestamp [string] - Time of update

— actions [array] - List of update descriptions [strings]

17.3.31 POST /db/{database}/isolates/search - Search isolate database

Required route parameters:
* database [string] - Database configuration name
Optional parameters (appended to URI):
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
Query parameters (JSON-encoded in POST body):
You must include at least one query parameter.
Flattened parameter names in the following forms are supported:

« field.{field} - key/value pairs for provenance fields. Supported field names can be found by calling the /fields
route. The fields will vary by database.

¢ locus.{locus} - key/value pairs of locus and its allele designation. Supported locus names can be found by
calling the /loci route.

* scheme.{scheme_id}.{scheme_field} - key/value pairs of scheme fields and their values. Supported field names
can be determined by following routes from the /schemes route.

Parameters have to be flattened rather than using nested attributes to support passing via OAuth.

Example method call using curl: The following searches for Neisseria ST-11 isolates from Europe in 2015 (MLST
is scheme#1 in this database).

curl -s -H "Content-Type: application/Jjson" —-X POST \
"http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/isolates/search" \
-d '{"field.continent":"europe","field.year":2015, "scheme.1.ST":11}"

Response: Object containing:
e records [int] - Number of isolates

* isolates [array] - List of URIs to isolate records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

— previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)
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17.3.32 GET /db/{database}/contigs/{contig_id} - Retrieve contig record

Required route parameters:
* database [string] - Database configuration name
* contig_id [integer] - Contig identifier
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/contigs/180062
Response: Contig object consisting of the following key/value pairs:
* id [integer] - contig identifier
* isolate_id [integer] - isolate identifier
* sequence [string] - contig sequence
* length [integer] - length of contig sequence
* method [string] - sequencing method
* sender [string] - URI to user details of sender
e curator [string] - URI to user details of curator
 date_entered [string] - record creation date (ISO 8601 format)
* datestamp [string] - last updated date (ISO 8601 format)

* loci [array] - list of sequence tag objects consisting of:

locus [string] - URI to locus description

locus_name [string]

start [integer]

end [integer]

direction [string] - forward/reverse

complete [boolean] - true/false

17.3.33 GET /db/{database}/fields - Retrieve list of isolate provenance field descrip-

tions

Required route parameters:
* database [string] - Database configuration name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/fields
Response: Array of field objects, each consisting of some or all of the following key/value pairs:
* name [string] - name of field
* type [string] - data type (int, text, date, float)
* length [integer] - maximum length of field
* required [boolean] - true if field value is required

* min [integer] - minimum value for integer values
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* max [integer] - maximum value for integer values

* regex [string] - regular expression that constrains the allowed value of the field
e comments [string]

* allowed values [array] - list of allowed values for the field

* values [string] - URI to list of used field values

17.3.34 GET /db/{database}/fields/{field} - Retrieve values set for a provenance field

Required route parameters:
* database [string] - Database configuration name
* field [string] - Provenance metadata field name
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/fields/country
Response: Object containing:
e records [int] - Number of values

* values [array] - List of values used in isolate records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

— previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.35 GET /db/{database}/users/{user_id} - Retrieve user information

Users may be data submitters or curators.
Required route parameters:
* database [string] - Database configuration name
* user_id [integer] - User id number
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/users/2
Response: Object containing the following key/value pairs:
* id [integer] - user id number

* first_name [string]
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* surname [string]
« affiliation [string] - institutional affiliation

* email [string] - E-mail address

17.3.36 GET /db/{database}/projects - Retrieve list of projects

Required route parameter: database [string] - Database configuration name
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/projects
Response:
* projects [array] - List of project objects, each containing:
— project [string] - URI to project information
— description [string]

— isolate_count [integer] - number of isolates in project

17.3.37 GET /db/{database}/projects/{project_id} - Retrieve project information

Required route parameters:
* database [string] - Database configuration name
* project_id [integer] - Project id number
Optional parameters: None
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/projects/3
Response: Object containing a subset of the following key/value pairs:
* id [integer]
e description [string]

* isolates [string] - URI to list of URIs of member isolate records.

17.3.38 GET /db/{database}/projects/{project_id}/isolates - Retrieve list of isolates
belonging to a project
Required route parameter:
* database [string] - Database configuration name
e project_id [integer] - Project id number
Optional parameters:
* page [integer]
* page_size [integer]
* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/projects/3/isolates

Response: Object containing:
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* records [int] - Number of isolates in the project

* isolates [array] - List of URISs to isolate records. Pages are 100 records by default. Page size can be modified
using the page_size parameter.

* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.39 GET /db/{database}/submissions - retrieve list of submissions

Required route parameter: database [string] - Database configuration name
Optional parameters:

* type [string] - either ‘alleles’, ‘profiles’ or ‘isolates’

* status [string] - either ‘closed’ or ‘pending’

* page [integer]

* page_size [integer]

* return_all [integer] - Set to non-zero value to disable paging.
Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_isolates/submissions
Response: Object containing:

¢ records [int] - Number of submissions

* submissions [array] - List of URIs to submission records

* paging [object] - Some or all of the following:

previous - URI to previous page of results

next - URI to next page of results

first - URI to first page of results

last - URI to last page of results

return_all - URI to page containing all results (paging disabled)

17.3.40 POST /db/{database}/submissions - create new submission

Required route parameter: database [string] - Database configuration name
Required additional parameters (JSON-encoded in POST body):
* type [string] - either:
— alleles (sequence definition databases only)
— profiles (sequence definition databases only)

— isolates (isolate databases only)
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— genomes (isolate databases only)
The following are required with the specified database type:
Allele submissions
* locus [string] - name of locus

* technology [string] - name of sequencing technology: either ‘454’, ‘Illumina’, ‘lon Torrent’, ‘PacBio’, ‘Oxford
Nanopore’, ‘Sanger’, ‘Solexa’, ‘SOLiD’, or ‘other’

« read_length [string] - read length of sequencing: either ‘<100°, ‘100-199’, 200-299’, ‘300-499°, *>500’, or any
positive integer (only required for Illumina)

* coverage [string] - mean coverage of sequencing: either ‘<20x’, 20-49x’, *50-99x’, “>100x’, or any positive
integer (only required for Illumina)

* assembly [string] - assembly method: either ‘de novo’ or ‘mapped’

* software [string] - name of assembly software

* sequences [string] - either single raw sequence or multiple sequences in FASTA format
Profile submissions

¢ scheme_id [int] - scheme id number

* profiles [string] - tab-delimited profile data - this should include a header line containing the name of each locus
Isolate submissions

* isolates [string] - tab-delimited isolate data - this should include a header line containing each field or locus
included

Genome submissions

* isolates [string] - tab-delimited isolate data - this should include a header line containing each field or locus
included as well as for ‘assembly_filename’ and ‘sequence_method’. The ‘sequence_method’ should be either
‘454°, ‘Illumina’, ‘Ton Torrent’, ‘PacBio’, ‘Oxford Nanopore’, ‘Sanger’, ‘Solexa’, ‘SOLiD’, or ‘other’. Follow-
ing submission, contig files should be uploaded with the same names as set for ‘assembly_filename’. This can
be done using the file upload route.

Optional parameters:
* message [string] - correspondence to the curator
* email [int] - set to 1 to enable E-mail updates (E-mails will be sent to the registered user account address).
Response: Object containing:
 submission - URI to submission record
For genome submissions, the response object will also contain:

» missing_files [array] - List of filenames that need to be uploaded to complete the submission. These filenames
are defined in the ‘assembly_filename’ field of the isolate record upload. The files should contain the contig
assemblies.

* message [string] - ‘Please upload missing contig files to complete submission.’

17.3.41 GET /db/{database}/submissions/{submission_id} - Retrieve submission
record

Required route parameters:
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Opt

Exa

* database [string] - Database configuration name
* submission_id [string] - Submission id
ional parameters: None

mple request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/submissions/BIGSdb_

20151013081836_14559_14740

Response: Object containing some of the following:

* id [string] - Submission id

* type [string] - Either ‘alleles’, ‘profiles’, ‘isolates’

 date_submitted [string] - Submission date (ISO 8601 format)

* datestamp [string] - Last updated date (ISO 8601 format)

e submitter [string] - URI to user details of submitter

e curator [string] - URI to user details of curator

e status [string] - either ‘started’, ‘pending’, or ‘closed’

* outcome [string] - either ‘good’ (data uploaded), ‘bad’ (data rejected), or ‘mixed’ (parts of submission accepted)

* correspondence [array] - List of correspondence objects in time order. Each contains:
— user [string] URI to user details of user
— timestamp [string]
— message [string]

Allele submissions
* locus [string] - name of locus

* technology [string] - name of sequencing technology: either ‘454, ‘Illumina’, ‘Ton Torrent’, ‘PacBio’, ‘Oxford
Nanopore’, ‘Sanger’, ‘Solexa’, ‘SOLiD’, or ‘other’

* read_length [string] - read length of sequencing: either ‘<100°, ‘100-199’, 200-299°, ‘300-499°, *>500’, or any
positive integer (only required for Illumina)

* coverage [string] - mean coverage of sequencing: either ‘<20x’, ‘20-49x’, ‘50-99x’, “>100x’, or any positive
integer (only required for Illumina)

* assembly [string] - assembly method: either ‘de novo’ or ‘mapped’
* software [string] - name of assembly software

* seqs [array] - List of sequence objects each containing:

seq_id [string] - Sequence identifier

assigned_id [string] - Allele identifier if uploaded to the database (otherwise undefined)

status [string] - Either ‘pending’, ‘assigned’, or ‘rejected’

sequence [string]
Profile submissions
 scheme [string] - URI to scheme information
* profiles [array] - List of profile record objects. Each contains:

— profile_id [string] - Record identifier
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— assigned_id [string] - Profile identifier if uploaded to the database (otherwise undefined)

— status [string] - Either ‘pending’, ‘assigned’, or ‘rejected’

— designations [object] containing key/value pairs for each locus containing the allele identifier
Isolate submissions

* isolates [array] - List of isolate record objects. Each contains key/value pairs for included fields.

17.3.42 DELETE /db/{database}/submissions/{submission_id} - Delete submission
record

You must be the owner and the record must be closed.
Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
Optional parameters: None

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/submissions/BIGSdb_
20151013081836_14559_14740

Response: message [string] - ‘Submission deleted.’

17.3.43 GET /db/{database}/submissions/{submission_id}/messages - Retrieve
submission correspondence

Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
Optional parameters: None

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/submissions/BIGSdb_
20151013081836_14559_14740/messages

Response: Array of correspondence objects in time order. Each contains:
* user [string] URI to user details of user
* timestamp [string]

* message [string]

17.3.44 POST /db/{database}/submissions/{submission_id}/messages - Add sub-
mission correspondence

Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
Required additional parameter (JSON-encoded in POST body):

* message [string] - Message text
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Optional parameters: None

Response: message [string] - ‘Message added.’

17.3.45 GET /db/{database}/submissions/{submission_id}/files - Retrieve list of
supporting files uploaded for submission

Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
Optional parameters: None

Example request URI: http://rest.pubmlst.org/db/pubmlst_neisseria_seqdef/submissions/BIGSdb_
20151013081836_14559_14740/files

Response: Array of URIs to files

17.3.46 POST /db/{database}/submissions/{submission_id}/files - Upload submis-
sion supporting file

Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
Required additional parameters (JSON-encoded in POST body):
* filename [string] - Name of file to store within submission
¢ upload [base64 encoded data] - Raw file data
Optional parameters: None

Response: message [string] - ‘File uploaded.’

17.3.47 GET /db/{database}/submissions/{submission_id}/files/{filename} - Down-
load submission supporting file

Required route parameters:
* database [string] - Database configuration name
* submission_id [string] - Submission id
* filename [string] - Name of file

Optional parameters: None

Response: File download

17.3.48 DELETE /db/{database}/submissions/{submission_id}/files/{filename} -
Delete submission supporting file

Required route parameters:
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* database [string] - Database configuration name
* submission_id [string] - Submission id
* filename [string] - Name of file

Optional parameters: None

Response: message [string] - ‘File deleted.’

17.4 Authentication

Protected resources, i.e. those requiring a user to log in, can be accessed via the API using OAuth (1.0A) authentication
(see IETF RFC5849 for details). Third-party client software has to be registered with the BIGSdb site before they can
access authenticated resources. The overall three-legged flow works as follows:

1. Developer signs up and gets a consumer key and consumer secret specific to their application.
2. Application gets a request token and directs user to authorization page on BIGSdb.

3. BIGSdb asks user for authorization for application to access specific resource using their credentials. A verifier
code is provided.

4. The application exchanges the request token and OAuth verifier code for an access foken and secret (these do
not expire but may be revoked by the user or site admin).

5. Application uses access token/secret to request session token (this is valid for 12 hours).
6. All calls to access protected resources are signed using the session token/secret and consumer key/secret.

It is recommended that application developers use an OAuth library to generate and sign requests.

17.4.1 Developer sign up to get a consumer key
Application developers should apply to the site administrator of the site running BIGSdb. The administrator can
generate a key and secret using a script - both of these will need to be used by the application to sign requests.

The client id is usually a 24 character alphanumeric string. The secret is usually a 42 character alphanumeric (including
punctuation) string, e.g.

* client_id: efKXmqp2DOEBIMBkZaGC21Pf
* client_secret: F$M)_+fQ2AFFB2YBDfFIfpHF*qSWJdmmN%L4Fxf5Gur3

17.4.2 Getting a request token

¢ Relative URL: /db/{database }/oauth/get_request_token
* Supported method: GET

The application uses the consumer key to obtain a request token. The request token is a temporary token used to
initiate user authorization for the application and will expire in 60 minutes. The request needs to contain the following
parameters and to be signed using the consumer secret:

 oauth_consumer_key

* oauth_request_method (‘GET”)

* oauth_request_url (request URL)

* oauth_signature_method (‘HMAC-SHAT1’)
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* oauth_signature

¢ oauth_timestamp (UNIX timestamp - seconds since Jan 1 1970) - this must be within 600 seconds of the current
time.

¢ oauth_callback (‘oob’ for desktop applications)
* oauth_nonce (random string)
e oauth_version (‘1.0%)

If the application has been registered and has been granted permission to access the specific resource, a JSON response
will be returned containing the following parameters:

¢ oauth_token
— This is the request token. It is usually a 32 character alphanumeric string.
- e.g. fKFmOWNCfbEX8zQm6qhDASK23FOWDGE
* oauth_token_secret
— This is the secret associated with the request token. It is usually a 32 character alphanumeric string.
- e.g. aZ0fncP7i5w5jlebdK5zyQ4vrRRVcdny
« oauth_callback_confirmed

— This parameter is always set to true.

17.4.3 Getting user authorization

Once a request token has been obtained, this can be used by the end user to grant permission to access a specific re-
source to the application. The application should direct the user to the client authorization page (authorizeClient) spe-
cific to a database within BIGSdb, e.g. http://pubmlst.org/cgi-bin/bigsdb/bigsdb.pl?db=pubmlst_neisseria_seqdef&
page=authorizeClient&oauth_token=fKFmOWNhCfbEX8zQm6qhDASK23FOWDGE

The user will be asked if they wish to grant access to the application on their behalf:

R g Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMILS'] / Download: Alleles | MLST profiles

T Links: Contents | Home | Options | PubMLST.org | Isolate Database

Legged in: Keith Jolley (keith). Log cut | Change password

Authorize client software to access your account

Do you wish for the following application to access data on your behalf?

Application Resource Action

testApp version 1.0  Aeromonas locus/sequence definitions Cancel

You will be able to revoke access for this application at any time.
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If they authorize the access, they will be presented with a verifier code. This should be entered in to the client
application which will use this together with the request token to request an access token.

R Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
PubMLS'] f Download: Alleles | MLST profiles
o "~ Links: Contents | Home | Options | PubMLST.org | Isolate Database

e e e

Logged in: Keith Jolley (keith). Log cut | Change password

Authorize client software to access your account

You have authorized testApp version 1.0 to access Aeromonas locusisequence definitions on your behalf.
Enter the following verification code when asked by testApp.
Verification code: 2gaMxNrP

This code is valid for 60 minutes.

The verifier code is valid for 60 minutes.

17.4.4 Getting an access token

* Relative URL: /db/{database }/oauth/get_access_token
¢ Supported method: GET

The application uses the request token, verifier code and its consumer key to obtain an access token. The access token
does not expire but can be revoked by both the end user or the site admininstrator. The request needs to contain the
following parameters and to be signed using the consumer secret and request token secret:

* oauth_consumer_key

* oauth_request_method (‘GET”)

¢ oauth_request_url (request URL)

* oauth_signature_method (‘HMAC-SHA1")
* oauth_signature

 oauth_token (request token)

¢ oauth_timestamp (UNIX timestamp - seconds since Jan 1 1970) - this must be within 600 seconds of the current
time.

* oauth_nonce (random string)

¢ oauth_version (‘1.0%)
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If the application has been registered and has been granted permission to access the specific resource, a JSON response
will be returned containing the following parameters:

* oauth_token
— This is the access token. It is usually a 32 character alphanumeric string.
— e.g. SDrC74ZVI5SYSqY8IWZqrRxnyDnNGVFO
* oauth_token_secret
— This is the secret associated with the access token. It is usually a 32 character alphanumeric string.

- e.g. tYI2SPzgiO02IRVzZW4JR 1ez6 Vvm4gVyv

17.4.5 Getting a session token

» Relative URL: /db/{database }/oauth/get_session_token
¢ Supported method: GET

The application uses the access token and its consumer key to obtain a session token. The session token is valid for
12 hours before it expires. The request needs to contain the following parameters and to be signed using the consumer
secret and access token secret:

 oauth_consumer_key
 oauth_request_method (‘GET’)

* oauth_request_url (request URL)

e oauth_signature_method (‘HMAC-SHA1’)
* oauth_signature

¢ oauth_token (access token)

¢ oauth_timestamp (UNIX timestamp - seconds since Jan 1 1970) - this must be within 600 seconds of the current
time.

* oauth_nonce (random string)
¢ oauth_version (‘1.0%)

If the application has been registered and has been granted permission to access the specific resource, a JSON response
will be returned containing the following parameters:

¢ oauth_token
— This is the session token. It is usually a 32 character alphanumeric string.
- e.g. H8CjIS81kqohwCUqUfF114pTaCYI18Ljw
* oauth_token_secret
— This is the secret associated with the session token. It is usually a 32 character alphanumeric string.

— e.g. RfponbaNPO7tkZ2miHFISkOpMndePNfJ

17.4.6 Accessing protected resources

¢ Supported method: GET

The application uses the session token and its consumer key to access a protected resource. The request needs to
contain the following parameters and to be signed using the consumer secret and session token secret:
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* oauth_consumer_key

* oauth_request_method (‘GET’)

* oauth_request_url (request URL)

* oauth_signature_method (‘HMAC-SHA1")
* oauth_signature

¢ oauth_token (session token)

* oauth_timestamp (UNIX timestamp - seconds since Jan 1 1970) - this must be within 600 seconds of the current
time.

¢ oauth_nonce (random string)

e oauth_version (‘1.0%)
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cHAPTER 18

Frequently asked questions (FAQs)

18.1 General

1. What is the minimum specification of hardware required to run BIGSdb?

The software will run on fairly modest hardware - a number of PubMLST mirrors have been set up on
virtual machines with 1 processor core and 4 GB RAM. This should be considered an absolute minimum
specification though. For an installation with only local users, the following minimum is recommended:

* 4 processor cores

* 16 GB RAM

* 50 GB partition for temporary files
* 100 GB partition for databases

As usual, the more RAM that is available the better. Ideally you would want enough RAM that the whole
database(s) can reside in memory (an approximation is roughly twice the total size of your contigs),
although this is not absolutely required.

Offline jobs, such as Genome Comparator will use multiple cores (depending on the settings in
bigsdb.conf), so if you want to run multiple jobs in parallel then you may want more cores (and memory).
Tagging of new genomes using the offline aurotagger is usually run in multi-threaded mode so the more
cores available the faster this will be.

As a comparison, the PubMLST site is run on two machines - separate web and database servers. All
offline jobs and tagging of genomes is performed on the database server. These have the following speci-
fication:

¢ web server: 40 cores, 128GB RAM
* database server: 64 cores, I'TB RAM, 3TB RAID 10 local storage
2. Why might icons be missing when using Internet Explorer?

This can occur if you have Compatibility Mode enabled. BIGSdb generates valid HTMLS and Compati-
bility Mode should not be used. Please ensure this is not enabled in the Internet Explorer tools section.
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18.2 Installation

1. BIGSdb is accumulating files in various temp directories - is this normal and how do I clean them out?
See: Periodically delete temporary files.
2. BIGSdb is complaining of an invalid script path - what does this mean?

In your database config.xml file system tag are two attributes - script_path_includes and cu-
rate_path_includes. These contain regexes that the web url to your script (bigsdb.pl and bigscurate.pl
respectively) must match. This prevents somebody from accessing a private database using an instance of
bigsdb.pl that is not in a protected directory if you’re using apache authentication.

So, if you access the script from http://localhost/cgi-bin/bigsdb/bigsdb.pl then you can set
script_path_includes to something like “/bigsdb/” (which is the default), or “/cgi-bin/” or just “/” if you
don’t care about this check.

18.3 Administration

1. How can I make some isolates public but not others?

The easiest way to do this is to set up two or more separate configuration directories that refer to the
database. The URLs to access these will differ by the value of the ‘db’ attribute, which refers to the
name of the configuration directory (in /etc/bigsdb/dbases/). The database view accessed by each of these
configurations can be different as can the access restrictions.

Example:

We have a database ‘bigsdb_test’ that contains data, only some of which we wish to make publicly avail-
able. The isolates to make public are all members of a project. First we can make a view of the isolates
table that contains only isolates within this project.

For isolates in project id 3, create a database view by logging in to psql as the postgresql user. We will
name this view ‘public’.:

sudo su postgres
psal bigsdb_test

CREATE VIEW public AS SELECT % FROM isolates WHERE id IN (SELECT isolate_id
FROM project_members WHERE project_id=3);
GRANT SELECT ON public TO apache;

Create a private configuration that can access everything in the database in /etc/bigsdb/dbases/test_private.
This will be accessible from http://IP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_private.

The important attributes to set in the system tag of the config.xml file in this directory are::

view="isolates"
read_access="authenticated_users"

This means that anyone with an account can log in and view all the isolates (because the view is set to the
isolates table).

Now create a public configuration in /etc/bigsdb/dbases/test_public. This will be accessible from http:
/MP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_public. It is better to create a symlink to the private
config.xml and then override the attributes that are different. So create a symlink to the private config file:

414 Chapter 18. Frequently asked questions (FAQs)


http://localhost/cgi-bin/bigsdb/bigsdb.pl
http://IP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_private
http://IP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_public
http://IP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_public

BIGSdb Documentation, Release 1.19.0

cd /etc/bigsdb/dbases/test_public
sudo 1ln -s ../test_private/config.xml

You can now override the view and access settings. Within /etc/bigsdb/dbases/test_public, create a file
called system.overrides and add the following:

view="public"
read_access="public"

See also Restricting particular configurations to specific user accounts.
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Appendix

19.1 Query operators

Various query forms have operators for use with field values. Available operators are:

L —
— Exact match (case-insensitive).
* contains

— Match to a partial string (case-insensitive), e.g. searching for clonal complex ‘contains’ st-11 would return
all STs belonging to the ST-11 complex.

e starts with
— Match to values that start with the search term (case-insensitive).
* ends with

— Match to values that end with the search term (case-sensitive).

°« >
— Greater than the search term.
o« >=
— Greater than or equal the search term.
e <
— Less than the search term.
o« <=
— Less than or equal the search term.
* NOT

— Match to values that do not equal the search term (case-insensitive).
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¢ NOT contain

— Match to values that do not contain the search term (case-insensitive).

19.2 Sequence tag flags

Sequences tagged in the sequence bin can have features indicated by specific flags. The presence of these flags can be
queried. These are a superset of flags available for allele sequences. Available flags are:

¢ ambiguous read
— Genome sequence contains ambiguous nucleotides in coding sequence.
* apparent misassembly

— Sequence has a region of very high identity to existing allele in one region but looks completely different
in another.

* atypical

— Catch-all term for a sequence that is unusual compared to other alleles of locus.
* contains IS element

— Coding sequence is interrupted by insertion sequence.
* downstream fusion

— No stop codon present resulting in translation continuing.
e frameshift

— Frameshift in sequence relative to other alleles, not resulting in internal stop codon.
* indel

— Insertion/deletion in sequence that is uncommon compared to other alleles.
* internal stop codon

— Frameshift in sequence relative to other alleles, resulting in internal stop codon.
* no start codon

— No apparent start codon in immediate vicinity of usual start.
* no stop codon

— No stop codon in immediate vicinity of usual stop.
¢ phase variable: off

— Coding sequence has a homopolymeric run with a frameshift resulting in a stop codon preventing complete
translation.

e truncated

— Coding sequence is unusually short resulting in a truncated protein (not the same as running off the end of
a contig).

* upstream fusion

— No apparent start codon in immediate vicinity of usual start, likely due to a gene fusion (sequence is
transcribed together with upstream coding sequence).
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19.3 Allele sequence flags

Sequences can be flagged with specific attributes - these are searchable when doing a sequence attribute query. These
are a subset of flags available for tagged sequences. These are mainly for use with whole genome MLST type data.
Multiple flags can be selected by Ctrl-clicking the list. Available flags are:

* atypical

— Catch-all term for a sequence that is unusual compared to other alleles of locus.
* contains IS element

— Coding sequence is interrupted by insertion sequence.
* downstream fusion

— No stop codon present resulting in translation continuing.
* frameshift

— Frameshift in sequence relative to other alleles, not resulting in internal stop codon.
* indel

— Insertion/deletion in sequence that is uncommon compared to other alleles.
* internal stop codon

— Frameshift in sequence relative to other alleles, resulting in internal stop codon.
* no start codon

— No apparent start codon in immediate vicinity of usual start.
* no stop codon

— No stop codon in immediate vicinity of usual stop.
* phase variable: off

— Coding sequence has a homopolymeric run with a frameshift resulting in a stop codon preventing complete
translation.

e truncated

— Coding sequence is unusually short resulting in a truncated protein (not the same as running off the end of
a contig).

* upstream fusion

— No apparent start codon in immediate vicinity of usual start, likely due to a gene fusion (sequence is
transcribed together with upstream coding sequence).
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Database schema

* Sequence definition database

e Isolate database
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