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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.
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.




BIGSdb Documentation, Release 1.9.0

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 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

« flag to indicate if sequence is reversed

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

1.7 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’.

4 Chapter 1. Concepts and terms



BIGSdb Documentation, Release 1.9.0

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.

1.7. 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

* 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.

* Xvfb - 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.
* DBI - Database Independent interface - module used to interact with databases.
* DBD-Pg - PostgreSQL database driver for DBI.
o XML::Parser::perlSAX - part of libxml-perl - Used to parse XML configuration files.
* Log::Log4perl - Configurable status and error logging
» Log::Dispatch::File - Object for logging to file

e Error - Exception handling



http://search.cpan.org/~timb/DBI/DBI.pm
http://search.cpan.org/~turnstep/DBD-Pg/Pg.pm
http://search.cpan.org/~kmacleod/libxml-perl/lib/XML/Parser/PerlSAX.pm
http://search.cpan.org/~mschilli/Log-Log4perl/lib/Log/Log4perl.pm
http://search.cpan.org/~drolsky/Log-Dispatch/lib/Log/Dispatch/File.pm
http://search.cpan.org/~shlomif/Error/lib/Error.pm
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 Config::Tiny - Configuration file handling

* Bio::Biblio - this used to be part of BioPerl but will need to be installed separately if using BioPerl 1.6.920 or
later

e JO::String

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

e List::MoreUtils

» Time::Duration [optional] - Used by Job Viewer to display elapsed time in rounded units
e Excel::Writer:: XL.SX - Used to export data in Excel format

e Parallel::ForkManager - Required for multi-threading autotagger and autodefiner scripts.

2.1.3 Optional packages

Installing these packages will enable extra functionality, but they are not required by the core BIGSdb package.
 ChartDirector - library used for generating charts. Used by some plugins.
* ImageMagick - mogrify used by some plugins.
* MAFFT - sequence alignment used by some plugins.
¢ Muscle - sequence alignment used by some plugins.

* Splitstree4 - used by GenomeComparator plugin.

8 Chapter 2. BIGSdb dependencies
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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_l.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 contents of the javascript directory to a javascript directory within the web root tree, i.e. accessible
from http://your_website/javascript/.

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

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.

Create a PostgreSQL database user called apache - this should not have any special priveleges. Use the createuser
command to do this, e.g.

createuser apache

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

psql
ALTER ROLE apache WITH PASSWORD ’remote’;



http://sourceforge.net/projects/bigsdb/
https://github.com/kjolley/BIGSdb
http://your_website/javascript/
http://your_website/bigsdb.css
http://your_website/images
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9. Create PostgreSQL databases called bigsdb_auth, bigsdb_prefs and refs using the scripts in the sql directory.
Create the database using the createdb command and set up the tables using the psql command, e.g.

createdb bigsdb_auth
psgl —-f auth.sgl bigsdb_auth

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

11. 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/

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
# IPv4 local connections:

host all all 127.0.0.1/32 md5

# IPv6 local connections:

host all all ::1/128 md5

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 = ' x’
max_connections = 200
shared_buffers = 1024Mb
work_mem = 8Mb

10 Chapter 3. Installation and configuration of BIGSdb
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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/postgresgl restart

3.3 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.

3.4 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.:

3.3. Site-specific configuration 11
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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::

* * % * 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.:

* * * * x 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

3.5 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.7jnlp’ -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

3.6 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

12 Chapter 3. Installation and configuration of BIGSdb
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/var/log/bigsdb_jobs.log {
weekly
rotate 4
compress
copytruncate
missingok
notifempty
create 640 root adm

3.7 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:

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.

3.7. Upgrading BIGSdb 13
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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

createdb bigsdb_test_seqgdef
psgl —-f seqdef.sqgl bigsdb_test_seqgdef

Create an isolate database the same way::

createdb bigsdb_test_isolates
psgql —-f isolatedb.sgl bigsdb_test_isolates

15
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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.

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

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.:

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

* db

— name of database on system
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— required

dbtype
— type of database: either ‘isolates’ or ‘sequences’
— required

description
— Description of database used throughout interface
— required

authentication
— method of authentication: either ‘builtin’ or ‘apache’. See user authentication.
— required

webroot

— URL of web root, which can be relative or absolute. The bigsdb.css stylesheet file should be located in this
directory. Default /.

— optional
view
— database view containing isolate data, default ‘isolates’
— optional
script_path_includes
— partial path of the bigsdb.pl script used to access the database. See user authentication.
— optional
curate_path_includes
— partial path of the bigscurate.pl script used to curate the database. See user authentication.
— optional
noshow
— comma-separated list of fields not to use in breakdown statistic plugins
— optional
fieldgroupl1 - 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

— optional
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.

— optional
read_access

— describes who can view data: either ‘public’ for everybody, ‘authenticated_users’ for anybody who has
been able to log in, or ‘acl’ (access control list) for fine-grained access control to individual isolate records.
Default ‘public’.

4.3.
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— optional
write_access

— describes who can curate isolate records: either ‘acl’ (access control list) for fine-grained access control to
individual isolate records, or leave empty for anybody with curator permission to alter isolate records.

— optional
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).

— optional
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’.

— optional
use_temp_scheme_table

— sets whether entire schemes are imported in to the isolate database in to an indexed table rather than query-
ing the seqdef scheme view for isolate results tables. Under some circumstances this can be considerably
quicker than querying the seqdef scheme view (a few ms compared to >10s if the seqdef database con-
tains multiple schemes with an uneven distribution of a large number of profiles so that the Postgres query
planner picks a sequential rather than index scan). This scheme table can also be generated periodically
using the update_scheme_cache.pl script to create a persistent cache. This is particularly useful for large
schemes (>10000 profiles) but data will only be as fresh as the cache so ensure that the update script is run
periodically.

— optional
labelfield
— field that is used to describe record in isolate info page, default ‘isolate’
— optional
tblastx_tagging
— sets whether tagging can be performed using TBLASTX: either ‘yes’ or ‘no’, default ‘no’.
— optional
host
— host name/IP address of machine hosting isolate database, default ‘localhost’
— optional
port
— port number that the isolate host is listening on, default ‘5432’
— optional
user
— username for access to isolates database, default ‘apache’
— optional

password

18
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— password for access to isolates database, default ‘remote’
— optional
privacy
— displays E-mail address for sender in isolate information page if set to ‘no’. Default ‘yes’.
— optional
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

— optional

sets
— use sets: either ‘yes’ or ‘no’, default ‘no’.
— optional

set_id

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

— optional
only_sets

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

— optional
Views

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

— optional
all_plugins
— enable all appropriate plugins for database: either ‘yes’ or ‘no’, default ‘no’.
— optional
job_priority
— Isolate databases only: Integer with default job priority for offline jobs (default:5) (Version v1.7+)
— optional
dbase_job_quota

— isolate databases only:Integer with number of offline jobs that can be queued or currently running for this
database (Version 1.7+)

— optional
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. (Version 1.7+)

4.3.
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— optional
e 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. (Version 1.7+)

— optional
e default_seqdef_script

— isolate databases only: URL of BIGSdb script running the seqdef database (default: ‘/cgi-
bin/bigsdb/bigsdb.pl’). (Version 1.7+)

— optional
e 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. (Version 1.7+)

— optional
* no_publication_filter

— isolate databases only: Switches off display of publication filter in isolate query form by default: either
‘yes’ or ‘no’, default ‘no’. (Version 1.8+)

— optional
* seqbin_size_threshold
— Sets the size values in Mbp to enable for the seqbin filter.
— Example: segbin_size_threshold="0.5,1,2,4".
— optional

<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 or date
— required
* min
— minimum value for integer types.(introduced in v1.7)

— optional
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¢ max

— maximum value for integer types. Special values such as CURRENT_YEAR can be used. (introduced in
v1.7)

— optional

* required
— is data required for this field? ‘yes’ or ‘no’, default ‘yes’
— optional

* maindisplay

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

— optional
* length
— length of field, default 12
— optional
* optlist
— does this field have a list of allowed values? default ‘no’. Surround each option with an <option> tag
— optional
e 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.

— optional

e comments
— comments about the field
— optional

* 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.

— optional
* regex

— regular expression used to constrain field values, e.g. regex=""[A-Z].*$” forces the first letter of the value
to be capitalized.

— optional
Special values

The following special variables can be used in place of an actual value:

* CURRENT_YEAR: the 4 digit value of the current year
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<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

<db>

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

<system>

* db
— name of database on system
— required

* dbtype
— type of database: either ‘isolates’ or ‘sequences’
— required

¢ description
— description of database used throughout interface
— required

* authentication
— method of authentication: either ‘builtin’ or ‘apache’. See user authentication.
— required

* webroot

— URL of web root, which can be relative or absolute. The bigsdb.css stylesheet file should be located in this
directory. Default ‘/°

— optional
script_path_includes
— partial path of the bigsdb.pl script used to access the database. See user authentication.
— optional
curate_path_includes
— partial path of the bigscurate.pl script used to curate the database. See user authentication.
— optional
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’.

— optional

22
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* disable_seq_downloads

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

— optional
¢ materialized_views
— enable materialized views: either ‘yes’ or ‘no’, default ‘no’.
* allele_flags
— enable flags to be set for alleles: either ‘yes’ or ‘no’, default ‘no’.
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).

* sets
— use sets: either ‘yes’ or ‘no’, default ‘no’.
— optional

e set_id

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

— optional

4.4 User authentication

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

4.4.1 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.
e 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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4.4.2 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’.

4.5 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’,
"University of Oxford, UK’, ’'admin’, ’'now’, ’'now’, 1);

If you are using built-in authentication, set the password for this user using the add_user.pl script. This encrypts the
password to a hash 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).

4.6 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 getrefs.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:

getrefs.pl getrefs.conf

This should be run periodically from a CRON job, e.g. every hour.
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CHAPTER 5

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 three types of user in BIGSdb:

» 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. Individual isolate records may not be available to every
user if access control lists (ACLs) are configured for the database.

e 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.

¢ 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 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 priveleges 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_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_isolates - allowed to add or modify isolate records.

» modify_isolates_acl - allowed to control who accesses isolate records (provided they themselves have access to
a particular isolate).
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* 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).

Permissions can be set by clicking the ‘+’ button next to ‘user permissions’ on the curator’s interface:

[

2 Database: Species home | Curator's page (species) | Curator's page (database)
Sl IS/ users: Add | Querylupdate
e Isolates: Add | Query/update | Batch insert

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

Database curator's interface - Neisseria PubMLST

Datasets

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

Please select. Whole database -

/ Add, update or delete records

++ ?

users
user groups ?
user group members ++ ? Add users to groups for setting access permissions.
?

user permissions . £

++ Users can be members of these groups - use for setting access permissions.

+ o+ 4

Set curator permissions for individual users - these are only active for users with & status of 'curator in
the users table.

]

isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ ? Add values for additional isolate field attributes.
values
projects + ++ ? Set up projects to which isclates can belong.
project members + ++ ? Add isolates to projects.
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The sequence bin helds sequence contigs from any source.
accession number links + ++ ? it with Ger ion number.
experiments + ++ ? Set up i to which in the bin can belong.
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information.

!y Database configuration

loci + ++ ?
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter for tagging to specific repetitive loci.

Set specific permissions and then click ‘Submit’.
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e Database: Species home | Curator's page (species) | Curator's page (database)
PubMILS J/'j Users: Add | Query/update
T Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log cut | Change password Toggle: i
Add new user permission record
Please fillin the fields below - required fields are marked with an exclamation mark (1).
Record Action
userid! Jolley, Keith - Reset Submit
disable access: ) true () false disable all access to this user.
modify users: @ true ) false allow user to add or modify users.
modify usergroups:  true ) false allow user to oreate or medify user groups and add users to these groups.
setuser passwords: true  false allow user to modify other users' password.
modify loci: ) true ) false allow user to add or modify lodi.
modify schemes: ) true O false allow user to add or modify schemes.
modify sequences: @ true () false allow user to add sequences to the database.
modify isolates: @ true ) false allow user to add or medify isclate records.
modify isolates acl: ) true O false allow user to control who accesses isolate records.
modify projects: @ true ) false allow user to add isolates to project groups.
modify composites:  true ) false allow user to add or medify composite fields (fields made up of other fields, including scheme fields).
modify field attributes: " true ) false allow user to setup or modify secondary attributes for isolate record fields.
modify value attributes: ) true () false allow user to add or modify secondary atiribute values for isclate record fields.
modify probes: true O false allow user to define PCR or hybridization reactions to filter tag scanning.
tag sequences: @ true ) false allow user to tag with locus i i
designate alleles: @ true ) false allow user to designate locus allele numbers.
sample management true O false allow user to add or medify sample storage location records.

If permissions have already been set for a user, click the ‘Update or delete’ link on the curator’s page instead.

5.2. Curator permissions
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R G Database: Species home | Curator's page (species) | Curator's page (database)
PubMILS Jj Users: Add | Querylupdate
T |solates: Add | Query/update | Batch insert

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

Database curator's interface - Neisseria PubMLST

Datasets

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

Please select: Whole database «

/ Add, update or delete records

++ ?

users +
user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ 7 Add users to groups for setting access permissions.
user permissions + ++ Set curator permissions for individual users - these are only active for users with a status of "curator
in the users table.
isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ ? Add values for additional isclate field attributes.
values
projects + ++ ? Set up projects to which isclates can belong.
project members + ++ ? Add isclates to projects.
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? iate seq with bank/EMBL icn number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan ? Tag regicns of sequences within the sequence bin with locus information.

f Database configuration

. Batch Update or .
++ ?

loci +
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions £ ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.

then search for the user by entering specific criteria, or simply press ‘Submit’ to display all users. Update a specific
user by clicking on the ‘Update’ link next to their name.
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e, Database: Species home | Curators page (species) | Curator's page (database)
MILS J‘j Users: Add | Queryiupdate
R Isolates: Add | Queryiupdate | Batch insert

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

Toggle: |1
Query user permissions for Neisseria PubMLST database
Please enter your search criteria below (or leave blank and submit to return all records).
Search criteria Display
user id (id) v = - [ Order by: user_id + ascending ~
Display. 25 « records per page[i]
Filter query by Action
Reset Submit
9 records returned.
Delete Database configuration
Delete ALL Export configuration/data
userig |disable|modify| modity | setuser modiy| modity | modify | modify i;"m:"?s modify | modify r}‘:g" T;'I‘:':" modify| fag [designate| sample
access| users |usergroups (passwords| loci |schemes sequences|isolates acl projects| composites attributes| attributes probes|sequences| alleles |management
Deleted Update Rlolley, Keith true
Delete Update Bennett, true true true true true
Julia
Delete Update Feavers, true false true false false true
lan
Delete Update Brehony, true true true true true true
Carina
Delete Update Hong, Eva true true true
Delete Update Bratcher, true true
Holly
Delete Update Harrison, true true true true true true true true
Qdile
Delete Update Hill, true true true true true true
Dorothea
Delete Update Pannekoek, true true
‘Yvonne

5.3 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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Database: Species home | Curator's page (species) | Curator's page (database)
(T T.TUTT £ ) Users: Add | Querylupdate
,]:r.{-@i ST | oo aad

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley keith). Log out | Change pessword

Database curator's interface - Neisseria locus/sequence definitions

/ Add, update or delete records

Record fype Batch Add Update or delete
=+ ?

users =
user groups + =+ ? Users cen be members of these groups - use for setting acoess permissions.
user group members + =+ ? Add users to groups for setting acoess permissions.
user permissions + =+ ? Set curator permissions for individus| users - these are only sctive for users with s status of ‘curator’ in the users table.
locus descriptions & 5 ?
scheme curator control list  + =+ Define which curators can sdd or update profiles for particular schemes,
locus curator control list + ++ Define which curators can add or update sequences for particular loci
sequences (all loci) + ++|FASTA
accession number links + =+ ? with ‘aceession number.
PubMed links (to sequences) + = ?
MLST profiles + £ query | browse | list | batch update
rplF species profiles + ++ query | browse | list | batch update
PubMed links (to profiles)  + -+

f Database configuration

_ Batch Update or
++ 2

loci +
locus aliases + ++ ? Add slternstive names for loci. These can alsc be set when you batch 2dd loci
locus extended attributes + ++ ? Define additional fields to associate with sequences of a particular locus.
client databases + ++ ? Add isolate databases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases when you query
sequences or profiles in this database.
client database loci + ++ ? Define Ioci that are used in client databases
client database schemes  + + ? Define schemes that are used in client databases. You will need to add the appropriate loci to the dient datsbase lodi table.
client database fields linked + ++ ? Define fields in client databsse whose value can be displsyed when isclate hes matching sllele.
to loci
schemes + + ? Desaibes schemes consisting of collections of loci, e.g. MLST.
scheme members + = ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to  scheme.
scheme groups + + ? Describes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme + ++ ? Defines which schemes belong to = group.

members

Select the curator from the list:

Database: Species home | Curator's page (species) | Curator's page (database)
i TUET Er) Users: Add | Queryiupdate
,]T,I_}_-.-T‘_TL_._.‘ L "N.,J./ Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

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

Batch update locus curator access records

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

I USETS.  olley, Keith (keith) - |iSelect

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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'JFTJ(kT ) Users: Add | Query/update
Y Loci Add

Database: Species home | Curator's page (species) | Curator's page (database) ‘
MLST profiles: Add | Querylupdate | Baich insert

Batch update locus curator access records

Logged in: Keith Jolley (keith). Log cut | Change pessword ‘

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

Selectloci
Avalabl
FHbp_segment_D 'porh -
FHbp_segment_E MNEIS1364 F
etA VB m PorA_VR1
i PorA_VR2 £
NEIS0004 abcZ
NEIS0005 adk =
NEIS0006 arcE
NEIS0007 asph
NEIS0008 carB
NEIS0009 dhpS
NEMSUO T fumC
NEIS0011 gdh -

Hide curator name from public view

Back to main

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.

5.4 Controlling access

5.4.1 Access control lists

If access control lists are in use (set the read_access attribute to ‘acl’ in the system tag of the database XML configu-
ration file), viewing and modifying of individual isolates can be restricted to particular users or usergroups.

Warning: Please note that access control lists are likely to be deprecated in future releases. This is in favour of
creating a new class of user that would be allowed to curate their own data only.

New isolate records are automatically set with the following access control:
* All users: read, not write (all users are members of ‘All users’ group).
* Curator who added data: read and write.

All access controls can be modified by an admin or curator with appropriate permission. This can be done for individ-
ual isolate records or in batch mode following an isolate search in the curation interface.

5.4.2 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.
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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.

5.5 Setting user passwords

Please note that these instructions only apply if using the built-in BIGSdb authentication system.

If you are an administrator or a curator with specific permission to change other users’ passwords, you should see a
link to ‘set user passwords’ at the bottom of the curator’s index page. Click this.

allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? Asscciate sequences with Genbank/EMBL aceessicn number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan 7 Tag regions of sequences within the sequence bin with locus information.

dfp Database configuration

. Batch Update or .
++ ?

loci +
databank scan
locus aliases + -+ ? Add alternative names for loci. These can also be set when you batch add lodi.
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.
nucleotide probes + ++ Define nuclectide probes for in silice hybridization reaction to filter genomes for tagging to specific

repetitive loci.

isolate field extended aftributes  + ++ ? Define additicnal atiributes to associate with values of a particular isclate record field.
composite fields + ? Used to construct compaosite fields consisting of fields from isolate, loci or scheme fields.
sequence attributes + ++ ? Define attributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets desoribe a collection of loci and schemes that can be treated like 8 stand-alone database.
setloci + ++ ? Add loci to sets.
set schemes + ++ ? Add schemes 1o sefs.
set metadata + ++ ? Add metadata collection to sets.
setview + ++ ? Set database views linked to sets.
schemes + ++ ? Desoibes schemes consisting of collections of loci, e.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to & scheme.
scheme groups + ++ ? Desoribes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme e £ ? Defines which schemes belong to a group.
members
scheme group group members + ++ 7 Defines which scheme groups belong to a parent group.

Setuser passwords | Set a user password to enable them to log on or change an existing password.

« Conmiguration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

Select the appropriate user from the drop-down list box and enter the new password twice where prompted.
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e Database: Species home | Curators page (species) | Curator's page (database)
PubMILS J/'/J Users: Add | Querylupdate
T |solates: Add | Querylupdate | Batch insert

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

Set user password

User: Jolley, Keith (keith) -
MNew password: ssessss
Retype password: sessses

Set password

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

5.6 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.

5.7 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:

sub get_attributes {
my %att = (
name => ’"BURST’,
author => 'Keith Jolley’,

affiliation => ’University of Oxford, UK’,
email => ’'keith.jolley@zoo0.0x.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’,

5.6. Setting the first user password
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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.

5.8 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.

5.8.1 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.

5.8.2 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="1isolates"

disable_updates="yes"
disable_update_message="The server 1is currently undergoing maintenance."

5.9 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.
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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 server2
localhost server2

[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).

5.10 Improving performance

5.10.1 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.

5.10.2 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 -d 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
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.

Note that you will need to run this script periodically as a CRON job to refresh the cache.

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.

5.10.3 Use materialized views for scheme definitions

Because of the way BIGSdb allows any number of profile schemes to be set up, the data are stored in a normalised
manner in multiple tables. A database view, e.g. scheme_1, is created that joins these tables so that they can be queried
as you would a single table. A view, however, is only a pre-selected query rather than a physical table and you can not
index columns on it to optimise query performance.

A materialized view is a real table that is created from the view and refreshed every time the data in the underlying
view changes. Because it is a real table, the database doesn’t need to perform these joins every time it is queried and
indexes can be set up on it, both of which greatly speeds up querying.

To use materialized views within a seqdef database set the following attribute in the system tag of the XML description
file:
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materialized_views="yes"

You will then need to run the ‘configuration repair’ function at the bottom of the administrator’s main curation page
for each scheme. This rebuilds the view and creates a materialized view called mv_scheme_X. This materialized view
is updated automatically whenever profile data are added or altered via the web interface.

If you want an isolate database to benefit from this materialized view, make sure you put ‘mv_scheme_X’ (where X
is the scheme id) in the dbase_table field (rather than ‘scheme_X’) when setting up the scheme in the isolate database
configuration.

Please note that if you make changes to your profile data by means other than the web interface then the materialized
view will not be updated. You can update it by running the following SQL command:

SELECT refresh_matview ('mv_scheme_X");

The materialized view is used, for example, for looking up a ST from a profile and vice-versa. Significant speed im-
provements will only be realised if you have lots of profiles (>5000) and you are doing lots of lookups, e.g. displaying
more than the default 25 records per page.

5.11 Dataset partitioning

5.11.1 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)

5.11.2 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.
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SEJUENCES + + ’ 1 he sequence bin holds sequence contigs rom any source.
accession number links £ £E iate seq with bank’/EMBL ion numbes.

experiments £ £E #/ Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links associating sequences to experiments.

sequence tags scan 7 Tag regions of sequences within the sequence bin with locus information.

f Database configuration

. Batch Update or .
++ ?

loci +
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.
nucleotide probes + ++ Define nuclectide probes for in =zilico hybridization reaction to filter genomes for tagging to specific repetitive
loci.
isolate field extended attributes + ++ ? Define additional atributes o associate with values of a particular isolate record field.
composite fields + Used to construct compaosite fields consisting of fields from isclate, loci or scheme fields.
sequence attributes + ++ Define atfributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets desoribe 3 collection of loci and schemes that can be treated like 8 stand-slone datsbase.
setloci + ++ ? Add loci to sets.
setschemes a= e 3 ? Add schemes to sets.
setview + ++ ? Set database views linked to sets.
schemes + ++ ? Desoibes schemes consisting of collections of loci, e.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to a scheme.
scheme groups + ++ ? Desaibes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme + ++ ? Defines which schemes belong to a group.
members
scheme group group members — + ++ ? Defines which scheme groups belong to a parent group.

» Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

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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Lo oo an s, Query Search | Browse | ProfilefST | List
PubMILS /." Breakdown: Isolate fields | Schemer/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Meisseria 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 atleast 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

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

Please select Whole database - I

)
\"\\J Query database P 4 Option settings
« Search database - advanced queries. + Set general 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. “ e e e
+ |solates: 20854
« Lastupdated: 2014-07-01
« Update history
+ About BIGSdDb
‘Q Breakdown / Export :r 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

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.

5.11.3 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="yes">meta_l:clinical_outcome
<optlist>
<option>no sequeleae</option>

38 Chapter 5. Administrator’s guide



BIGSdb Documentation, Release 1.9.0

<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.

Metaset fields can then be added to a set using the ‘Add set metadata’ link on the curator’s page.

user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of ‘curstor’ in the
users table.
isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ ? Add values for additional isolate field atiributes.
values
projects + ++ ? Set up projects to which isolates can belong
project members + ++ ? Add isolates to projects.
isolate aliases + ++ ? Add alternative names for isclates.
PubMed links + ++ 7
allele designations ++ ? Allele designations can be set within the isclsate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any scurce.
accession number links + ++ ? i with ion number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links it to
sequence tags scan ? Tag regions of within the bin with locus i

/p Database configuration
|________Table ______|Add|Bach Add|Updateordeletel _________________________ Comments ______________________|
++ =

loci +
databank scan
locus aliases + ++ ? Add alternative names for lod. These can slso be set when you batch add loci.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes + ++ Define nudeoctide probes for in silice hybridization reaction to filter for tagging to sp o loci.
isolate field extended aftributes  + ++ Define additicnal attributes to asscciate with values of a particular isolate record field.
compaosite fields + Used to construct compasite fields consisting of fields from isclate, loci or scheme fields.
seqguence attributes + ++ Define attributes that can be set for contigs in the sequence bin.
sets + ++ Sets desaribe & ion of loci and sch that can be treated like & stand-alone database.
setloci + ++ Add loci to sets.
set schemes + ++ Add schemes to sets.

set metadata
setview
schemes
scheme members
scheme fields
scheme groups
scheme group scheme members
scheme group group members

Add metadata collection to sets.

Set database views linked to sets

Desoibes schemes consisting of collections of loci, e.g. MLST.

Defines which loci belong to a scheme.

Defines which fields belong to a scheme.

Describes groups in to which schemes can beleng - groups can also beleng to other groups.
Defines which schemes belong to a group.

O T R
+
+

l
+
ax
el R M B R R B R e e e e

++ Defines which scheme groups belong to a parent group.

= Setuser passwords - Seta user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

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

5.11.4 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 x 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:

<system

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

</system>

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

5.11.5 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.

<system

sets="yes"
only_sets="yes"
>

</system>

5.12 Adding new loci

See also:
Loci (concept)
5.12.1 Sequence definition databases

Single locus

Click the add (+) loci link on the curator’s interface contents page.
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Database: Species home | Curator's page (species)| Curator's page (database)
‘) Users: Add | Queryiupdate
_____ Loci: Add
MLST profiles: Add | Query/update | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/ Add, update or delete records

Record type |Ad|Baich Ada | Update or delete
+ 2

users +

MLST profiles
plF species profiles
PubMed links (to profiles)

++ query | browse | list| batch update
++  query| browse | list| batch update
-

User groups + ++ ? Users can be membess of these groups - use for setting acoess permissions
user group members + ++ 7 Add users to groups for setting access permissions,
USer permissions + ++ ? Set curator permissions for individual users - these are only adtive for users with a status of ‘curstor’ in the users table.
locus descriptions + ++ 7
scheme curator control list ~ + ++ query | batch Define which curators can add or update profiles for particular schemes
locus curator control list + - query | batch Define which curaters can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA ?
accession number links + ++ ? i with ion number.
PubMed links (to sequences) + ++ ?
-
+
-

/}w Database configuration

Batch | Update or

loci e ?
locus aliases = - ? Add altemative names for loci. These can also be set when you batch add loci.
locus extended aftributes  + ++ ? Define additional fislds to sssociate with sequences of & particular locus.
client databases + ++ ? Add isolate detabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databeses when
you query sequences or profiles in this databese.

client database loci + ++ ? Define lodi that are used in dlient datsbases.

client database schemes ~ + - ? Define schemes that are used in client datsbases. You will need to add the appropriste loci to the dlient database lod table.
client database fields linked + ++ ? Define fields in client database whose value can be displayed when isolate has matching allele.
to loci
schemes + ++ ? Desaibes schemes consisting of collections of loci, .g. MLST.
arhamea mamhars + ++ ? Nafinas whirh Inri halnnn in @ srhams.

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 or underscore.
* data_type - Describes whether the locus is defined by nucleotide or peptide sequence.
— Allowed: DNA/peptide.
e 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.
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* 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).
— 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.
* 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.
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— 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
(URLlIdescription).

Batch adding

Click the batch add (++) loci link on the curator’s interface contents page.

Database: Species home | Curator's page (species) | Curator's page (database)
¥ & ) Users: Add | Queryiupdate

o e A L -~/ Loci: Add

MLST profiles: Add | Queryupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/ Add, update or delete records

Record type |Add Baich Add | Update or dolote
++ )

users +
USEr groups
user group members
user permissions

4 Users can be members of these groups - use for setting access permissions.

2
++ ? Add users to groups for setting access permissions
2

++ Set curator permissions for individual usess - these are only active for users with a status of "curator’ in the users table.

locus descriptions ++ ?
scheme curator control list - query | batch Define which curators can add or update profiles for particular schemes
locus curator control list ++ query | batch Define which curaters can add or update sequences for particular loci
sequences (all loci) ++ | FASTA ?
accession number links ++ ? i with ion number.
Pubkled links (to sequences) ++ 7

++  query| browse | list| batch update
++ query | browse | list| batch update
+

MLST profiles
rplF species profiles
PubMed links (to profiles)

A R R

f Database configuration

] Batch | Update or

loci - ?
locus aliases + = ? Add sltemative names for loci. These can also be set when you batch add loci
locus extended attributes + ++ ? Define additional fields to associate with sequences of & particular locus.
client databases + ++ ? Add isolate databases that use locus allele or scheme profile definitions defined in this database - this enables backlinks and searches of these databases when
you query sequences or profiles in this databese.

client database loci + ++ ? Define loci that are used in client datsbases.

client database schemes  + ++ ? Define schemes that are used in dient datsbases. You will need to add the appropriate loci to the dient database lodi table.
client database fields linked + ++ ? Define fields in client database whose value can be displayed when isolate has matching allele.
to loci
schemes + ++ ? Desciibes schemes consisting of collections of loci, 2.g. MLST.
arhams mamhare + ++ 2 MaForima ahirda b Famlrrs A mramerm.

Click the link to download a header line for an Excel spreadsheet:
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Database: Species home | Curator's page (species) | Curator's page (database)
P F 7 ) Users: Add | Quenyiupdate
e’ Loci: Add
MLST profiles: Add | Queryiupdate | Batch insert

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

Batch insert loci

Toggle: ¢

This page allows you to upload locus 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.

. dsheet- use Paste special — text to paste the data.
» Download submission template (xlsx format)

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

Back

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

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’.

5.12.2 Isolate databases
Single locus

Click the add (+) loci link on the curator’s interface contents page.
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e Database: Species home | Curator's page (species) | Curator's page (database)
L/ Users: Add | Query/update

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

Record type Batch Add Update or delete
- 3

users +

user groups + ++ ? Users can be members of these groups - use for setting a permissions.
user group members + ++ ? Add users to groups for setting acoess permissicns.
user permissions < w= ? Set curstor permissions for individual users - these are only active for users with & status of ‘crstor in the users table.
isolates + ++  query| browse | list] batch update
isolate field extended attribute values  + w= ? Add values for additional isolate field attributes.
projects * = ? Set up projects to which isclates can belong.
project members + ++ ? Add isclates to projecs.
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source
accession number links + ++ ? with acoession number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan ? Taq regions of sequences within the sequence bin with locus information.

/y Database configuration

Table Add [Batch Add|Updateordeletel _______________________ Comments ______________________|
?

loci ++
databank scan

locus aliases = 5h ? Add sltemative names for loci. These can also be set when you batch sdd loci

PCR reactions + 5 Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.
nucleotide probes = 5y Define nuclectide probes for in zilico hybridization reaction to filter genomes for tagging to specific repetitive loci.

isolate field extended attributes  + ++ ? Define additicnal attributes to sssociate with values of a particular isolate record fisld.

composite fields + ? Used to construct compasite fields consisting of fields from iselate, loci or scheme fields.

sequence attributes + ++ Define stiributes that can be set for contigs in the sequence kin.
schemes = 55 ? Describes schemes consisting of collections of lodi, e.g. MLST.

arhamA mamhars + ++ 2 Nefinas which Inri halnne in @ sthama

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

R G Database: Species home | Curator's page (species) | Curator's page (database)
‘ Pl T/ Users: Add | Queryiupdate
T Isolates: Add | Query/update | Batch insert

data type:!! DNA -

alleleid format! integer

length varies:! O true @ false [5]
coding sequencell @ trye () false

flagtable:!l @ true ) false[7] Seqdef datsbase supports allele flags
isolate display! alleleonly ~ [i]
main display! O true © false [5]

query field! @ true () false[q]
analysis! @ true ) false [7]
curator:! Keith Jolley (keith)
date entered! 2014-07-08
datestamp:! 2014-07-08
formatted name:
COMMOon name:
formatted common name:
allele id regex:

length: | H|
orf: - [d]
genome position: =
match longest: ) true ) false [7]

reference sequence:

perfilter: O true O false [T

Logged in: Keith Jolley (keith). Log out | Change password Toggle: i
Add new locus
Please fill in the fields below - required fields are marked with an exclamation mark (!).
Record Action
Tt Resel | Submit
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id - The name of the locus
— 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.

flag_table - Set to true to specify that the sequence definition database contains an allele flag table (which is the
case for BIGSdb version 1.4 onwards).

— 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
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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.

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.
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— Allowed: any text (no spaces).

dbase_table - Table in the sequence definition database that contains allele sequences for this locus. If the
definition database uses BIGSdb this will be ‘sequences’.

— Allowed: any text (no spaces).

dbase_id_field - Primary field in sequence database that defines allele. If the definition database uses BIGSdb
this will be ‘allele_id’.

— Allowed: any text (no spaces).

dbase_id2_field - Secondary field in sequence database that defines alleles. If dbase_id_field uniquely defines
alleles for this locus then this should be left blank. If the definition database uses BIGSdb this will be ‘locus’.

— Allowed: any text (no spaces).

dbase_id2_value - Secondary field value in sequence database that defines alleles. If dbase_id_field uniquely
defines alleles for this locus then this should be left blank. If the definition database uses BIGSdb this will be
the name of the locus used in the id field

— Allowed: any text (no spaces).

dbase_seq_field - Field in sequence database containing allele sequence. If the definition database uses BIGSdb
this will be ‘sequence’.

— Allowed: any text (no spaces).

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 [?] (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.

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:
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e e Database: Species home | Curator's page (species) | Curator's page (database)
PubMLS'] f Users: Add | Queryupdate
T Isolates: Add | Queryiupdate | Batch insert

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

Add new locus | |

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

Record Action
id:! Reset Submit
data type:! DNA -
allele id format! integer «

length varies:! () true @ false[1]
coding sequence!! @ trye ) false
flagtable:! @ true ) false[i] Seqdef database supports allele flags

isolate display! alleleonly « [i]
main display! ) true @ false 7]
query field! @ true () false[q]
analysis! @ true () false[q]
curator:! Keith Jolley (keith)
date entered:! 2014-07-08
datestamp:! 2014-07-08
formatted name:
COMIMON Name:
formatted common name:

allele id regex:
length: + [E]
orf: - [i]
genome position: =

match longest. ) true ) false [7]
reference sequence:

H|
perfilter: ) true ) false 5]

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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. Database: Species home | Curator's page (species) | Curator's page (database)

PubMLST

J f Users: Add | Querylupdate
" Isolates: Add | Queryiupdate | Batch insert

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

Add new locus

Toggle:

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

Record
id:!
data type:!
allele id format:!
length varies:!
coding sequence:!
flag table:!
isolate display:!
main display:!
query field:!
analysis:!
curator:!
date entered:!
datestamp:!
formatted name:
COMIMON Name:
formatted common name:
allele id regex:
length:
orf:
genome position:

match longest.

reference sequence:

perfilter:

DNA -

integer
Ctrue @ false 1]
@ true ) false
© true ) false 1]
alleleonly - []
Ctrue @ false[q]
@ true  false[T]
@ true  false[q]
Keith Jolley (keith)
2014-07-08
2014-07-08

~ [
true  false[T]
Ctrue O false [T

Seqdef database supports allele flags

Copy configuration from NEIS0007 (IpxC) ~ | Copy

parameters wi copied except id, common name, reference sequence, gencme
position and length. The copied locus id will be substituted for "PUT_LOCUS_NAME_HERE"
in fields that include it

|

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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LUIHIUL! REI JUREY (RET)
date entered:! 2014-07-08
datestamp:! 2014-07-08

formatted name:
COMMOonN name:
formatted common name:
allele id regex:

length:

orf:

genome position:

match longest:

reference sequence:

per filter:

probe filter:
dbase name:
dbase host:
dbase port:
dbase user:
dbase password:
dbase table:
dbase id field:
dbase id2 field:
dbase id2 value:
dbase seq field:

description url:

url:

Name of the database holding allele sequences
IP address of database host

2 [E] Network port acoepting database connections

= [E]

~ [

true ) false [5]

true ) false [5]

true ) false [5]
pubmist_bigsdb_neisseria_seqdef
sequences
allele_id
locus

PUT_LOCUS_NAME_HERE
sequence

Database table that holds sequence informaticon for this locus

Primary field in sequence datsbase that defines allele, eg. "sllele_id

Secondary field that defines allele, e.g. ‘locus’

Secondary field value, e.g. locus name

Field in ining allele

fegi-bin/bigsdb/bigsdb.pl?db=pubmlst_neisseria segdefépage=locusInfo&

locus=PUT_LCCUS NAME HERE

fegi-bin/bigsdb/bigsdb.pl ?db=pubmlst_neisseria segdefipage=alleleInfoi

locus=FUT_LOCUS NAME HEREgallele id=[?]

Complete the form and click ‘Submit’.

Batch adding

Click the batch add (++) loci link on the curator’s interface contents page.

5.12. Adding new loci
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e Database: Species home | Curator's page (species) | Curator's page (database)
L/ Users: Add | Query/update

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

loci +
databank scan

Click the link to download an Excel template:

Record type Batch Add Update or delete
- 3

users +
user groups + ++ ? Users can be members of these groups - use for setting a permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions < w= ? Set curstor permissions for individual users - these are only active for users with & status of ‘crstor in the users table.
isolates + ++  query| browse | list] batch update
isolate field extended attribute values  + w= ? Add values for additional isolate field attributes.
projects * = ? Set up projects to which isclates can belong.
project members + ++ ? Add isclates to projecs.
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source
accession number links + ++ ? with acoession number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan ? Taq regions of sequences within the sequence bin with locus information.
/‘y Database configuration
Batch Add

Updateordeletel _______________________ Comments |
?

locus aliases = 5h ? Add sltemative names for loci. These can also be set when you batch sdd loci

PCR reactions + 5 Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.
nucleotide probes = 5y Define nuclectide probes for in zilico hybridization reaction to filter genomes for tagging to specific repetitive loci.

isolate field extended attributes  + ++ ? Define additicnal attributes to sssociate with values of a particular isolate record fisld.

composite fields + ? Used to construct compasite fields consisting of fields from iselate, loci or scheme fields.

sequence attributes + ++ Define stiributes that can be set for contigs in the sequence kin.
schemes = 55 ? Describes schemes consisting of collections of lodi, e.g. MLST.

arhamA mamhars + ++ 2 Nefinas which Inri halnne in @ sthama

_ Database: Species home | Curator's page (species) | Curator's page (database)
Users: Add | Query/update
Isolates: Add | Queryfupdate | Batch insert

PubMILST

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

Batch insert loci

Toggle: i

This page allows you to upload locus 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 (altenative names) for your locus as a semi-colon (;) separated list

0 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

Back

Submit

Fill in the spreadsheet fields using the fable above as a guide, then paste the completed table into the web form and

press ‘Submit query’.
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5.13 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.

USET groups + ++ ?
USEr group members + ++ ?
user permissions + ++ ?
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch
locus curator control list + ++ query | batch
sequences (all loci) + ++|FASTA ?
accession number links + ++ ?
PubMed links (to sequences) + ++ ?
MLST profiles + ++ query | browse | list| batch update
test profiles + ++ query | browse | list | batch update
test2 profiles + ++ query | browse | list| batch update
test2 profiles + ++ query | browse | list| batch update
test3 profiles + ++ query | browse | list| batch update
+ ++ ?

PubMed links (to profiles)

f Database configuration

Users can be members of these groups - use for setting access permissions.
Add users to groups for sefting acoess permissions.
Set curator permissions for individusl users - these sre only active for users with a status of ‘curstor’ in the users table.

Define which curstors can add or update profiles for particulsr schemes.
Define which curstars can add or update sequences for particular loci.

with number.

- Batch Update or .
delete
loci ++ ?
-+ 2

Add alternative names for loci. These can also be set when you batch add loci

with ofa locus.

Add isolate databases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases

used in client databases. You will need to add the loci to the client loci table.

Define fields in client database whose value can be displayed when isclate has matching allele.

Sets describe 8 collection of loci and schemes that can be trested like = stand-alone database.

Descibes groups in to which schemes can belong - groups can also beleng te other groups.

=
locus aliases + ?
locus extended attributes ++ ? Define fields to
client databases + ++ ?
when you query sequences or profiles in this detabase
client database loci + = ? Define loci that are used in client databases.
client database schemes  + ++ ? Define schemes that are
client database fields + ++ ?
linked to loci
sels + -+ ?
setloci + = ? Add loci to sets.
set schemes + ++ ? Add schemes o sets
schemes + ++ ? Desaibes schemes consisting of collections of loci, e.g. MLST.
scheme members + ++ ? Defines which loci beleng to a scheme.
scheme fields + ++ ? Defines which fields belong to 8 scheme.
scheme groups + ++ ?
scheme group scheme + ++ 7 Defines which schemes belong to a group.
members
scheme group group + ++ ? Defines which scheme groups belong to a parent group.
members

s Setuser passwords - Sel a user password to enable them to log on or chi
« Configuration check - Checks database connectivity for loci and schemes
« Configuration repair - Rebuild scheme tables

ange an existing password.
and that required helper applications are properly installed.

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

5.13. Defining locus extended attributes
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P

Database: Species home | Curator's page (species) | Curator's page (database)
.rrTj i ,ﬂ* 77 ) Users: Add | Queryfupdate

ESGinteny | oci: Add

MLST profiles: Add | Query/update | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: ¢

Add new locus extended attribute

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

Record Action
locus:! - Reset Submit
field:!
value format! text -
required:! true @ false[]

curator:! Keith Jolley (keith)
datestamp:! 2014-07-09
value regex; [
description:

option list

length:
field order: 5

* 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
— +: 1 or more of previous character
¢ description - Description that will appear within the web form when adding new sequences (optional).

— Allowed: any value.
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* 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.

5.14 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)

5.14.1 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.
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PR AT £ ) Users: Add | Query/update
L...,.J,ifi'J_’,i_J /' Loci: Add
MLST profiles: Add | Queryflupdate | Batch insert

Database: Species home | Curator's page (species) | Curator's page (database)

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

/_/ Add, update or delete records

users +

++ query | browse | list| batch update
++ query | browse | list| batch update
+

MLST profiles
rplF species profiles
PubMed links (to profiles)

/9 Database configuration

Record ype | Add |Batch Add| Update or delels
P 7

user groups + ++ ? Usess can be members of these groups - use for sefting acoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with s status of ‘curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch Define which curators can add or update profiles for perticular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA 2
accession number links + ++ ? number.
PubMed links (to sequences) + ++ ?
=
=
=

Batch te or T
Add delete )
- 7
Add isclate databsses that use locus allele or scheme profile definiticns defined in this database - this enables backlinks and searches of these databases

Define schemes that are used in dient databsses You will need to add the appropriste loci to the dient datsbase loci table.

loci +
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
locus extended aftributes + ++ ? Define i fields to iste with ofa
client databases + ++ ?
when you query sequences or profiles in this database.
client database loci + ++ ? Define loci that are used in dlient databases.
client database schemes  + ++ ?
client database fields linked + ++ ? Define fields in dlient datsbase whose value can be displayed when isolate has matching allele.
to loci
schemes ++ ? Desaribes schemes consisting of callections of loci, e.9. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields beleng to 8 scheme.
scheme groups + ++ 7 Desaribes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme  + ++ ? Defines which schemes belong to a group.

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.

Database: Species home | Curator's page (species) | Curator's page (database)
F‘TI |‘j T\‘JFLC'T Users: Add | Querylupdate
s P S A T Loci: Add

MLST profiles: Add | Query/update | Batch insert

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

Add new scheme

Toggle: ¢

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

Record Action
id1 1 =
description:! MLST &
curator! Keith Jolley (keith)
datestamp:! 2014-07-04
date entered:! 2014-07-04
display order: = [
allow missing loci: " true ) false [E]

Reset

Submit

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

56

Chapter 5. Administrator’s guide



BIGSdb Documentation, Release 1.9.0

Database: Species home | Curator's page (species) | Curator's page (database)
PR AT £ ) Users: Add | Query/update
L...,.J,ifi'J_’,i_J /' Loci: Add

MLST profiles: Add | Queryflupdate | Batch insert

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

/_/ Add, update or delete records

Record ype | Add |Batch Add| Update or delels
P 7

users +

++ query | browse | list| batch update
++ query | browse | list| batch update
+

MLST profiles
rplF species profiles
PubMed links (to profiles)

user groups + ++ ? Usess can be members of these groups - use for sefting acoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with s status of ‘curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch Define which curators can add or update profiles for perticular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA 2
accession number links + ++ ? with number.
PubMed links (to sequences) + ++ ?
=
=
=

/9 Database configuration

. Batch te or
-+ 7

loci +
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
locus extended aftributes + ++ ? Define i fields to iste with of & parti locus.
client databases + ++ ? Add isolate dstabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases
when you query sequences or profiles in this database.
client database loci + ++ ? Define loci that are used in dlient databases.
client database schemes  + ++ ? Define schemes that are used in dient databsses. You will need to add the appropriate lodi to the dient database loci table
client database fields linked + ++ ? Define fields in dlient datsbase whose value can be displayed when isolate has matching allele.
to loci
schemes + ++ ? Desaribes schemes consisting of callections of loci, e.9. MLST.
scheme members ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields beleng to 8 scheme.
scheme groups + ++ 7 Desaribes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme  + ++ ? Defines which schemes belong to a group.

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

Database: Species home | Curators page (species) | Curators page (database)
T T-TUTT £ ) Users: Add | Querylupdate
FUbMILSTY | add

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log cut | Change password Toggle: ¢

Add new scheme member

Please be aware that any modifications to the structure of this scheme will result in the removal of all data from it. This is done to ensure data integrity. This does not affect allele designations, but any
profiles will have to be reloaded.

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

Record Action
scheme id!l MLST A Reset Submit
locus:! ahcZ -
curator:! Keith Jolley (keith)
datestamp:! 2014-07-04
field order: 1 =

To add scheme fields, click the add (+) scheme fields link on the curator’s interface contents page.
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Database: Species home | Curator's page (species) | Curator's page (database)
PR AT £ ) Users: Add | Query/update
L...,.J,ifi'J_’,i_J /' Loci: Add

MLST profiles: Add | Queryflupdate | Batch insert

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

/_/ Add, update or delete records

Record ype | Add |Batch Add| Update or delels
P 7

users +

++ query | browse | list| batch update
++ query | browse | list| batch update
+

MLST profiles
rplF species profiles
PubMed links (to profiles)

user groups + ++ ? Usess can be members of these groups - use for sefting acoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with s status of ‘curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch Define which curators can add or update profiles for perticular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA 2
accession number links + ++ ? with number.
PubMed links (to sequences) + ++ ?
=
=
=

/9 Database configuration

. Batch te or
-+ 7

loci +
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
locus extended aftributes + ++ ? Define i fields to iste with of & parti locus.
client databases + ++ ? Add isolate dstabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases
when you query sequences or profiles in this database.
client database loci + ++ ? Define loci that are used in dlient databases.
client database schemes  + ++ ? Define schemes that are used in dient databsses. You will need to add the appropriate lodi to the dient database loci table
client database fields linked + ++ ? Define fields in dlient datsbase whose value can be displayed when isolate has matching allele.
to loci
schemes + ++ ? Desaribes schemes consisting of callections of loci, e.9. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields ++ ? Defines which fields beleng to 8 scheme.
scheme groups T ++ 7 Desaribes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme  + ++ ? Defines which schemes belong to a group.
members

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

Database: Species home | Curator's page (species) | Curator's page (database)
y *,r* QT Users: Add | Querylupdate
IOMILS L | oo add
MLST profiles: Add | Query/update | Batch insert

Logged in: Keith Jolley (keith). Log out | Changs password Togale: i

Add new scheme field

Please be aware that any modifications to the structure of this scheme will result in the remaoval of all data from it. This is done to ensure data integrity. This does not affect allele designations, but any
profiles will have to be reloaded.

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

Record Action
scheme id! MLST - Reset Submit
field:! ST
type! integer
primary key! @ true O false [5]
dropdown:! ) true @ false [T
curator:! Keith Jolley (keith)
datestamp:! 2014-07-04

description
field order. 1 =
index: true ) false[5]
value regex: [

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

e field - Field name.
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— 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

S: non white space character

w: alpha-numeric plus °_’
— .: any character
— *: 0 or more of previous character

— +: 1 or more of previous character

5.14.2 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.

5.14. Defining schemes 59


http://en.wikipedia.org/wiki/Regular_expression

BIGSdb Documentation, Release 1.9.0

/| Add, update or delete records

[ Recordtpe [Add Bach Add]  Updale or delete
+ )

users +
user groups + + 2 Users can be members of these groups - use for setting acosss parmissions.
user group members + ++ 2 Add users to groups for setting acosss permissions.
user permissions + ++ ? Set curstor permissicns for individual users - these are anly active for users with & ststus of ‘curstor’ in the users table.
isolates & e query | browse | list| batch update
isolate field extended attribute values  + 5t ? Add values for additional isolate field attributes.
projects + + 2 Set up projects to which isolates can belong
project members + ++ 2 Add isolates to projects.
isolate aliases + ++ ? Add alternative names for isclates.
PubMed links - ++ ?
allele designations 5t ? Allele designations can be set within the isolate tsble functions.
sequences = 5 ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? with scoession number
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links essocisting sequences to experiments.
sequence tags scan ? Tag regions of sequences within the sequence bin with locus infermation.

/y Database configuration
[ Tabe lhdd Bach Add[ Updatoordgotel —————— Comments |
—+ 9

loci *
databank scan
locus aliases + ++ ? Add slternative names for loci. These can also be set when you batch add loci
PCR reactions * ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specificrepetitive loci
isolate field extended attributes ~ + ++ ? Define additicnal attributes to associate with values of a particular isolate record field.
composite fields + ? Used to construct compasite fields consisting of fields from isolate, loci or scheme fields.
sequence attributes -+ + Define stiributes that can be set for contigs in the sequence bin
schemes ++ ? Descibes schemes consisting of collections of loci, e.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to & scheme.
scheme groups + -+ ? Desaribes groups in to which schemes can belong - groups can also belong to other groups
scheme group scheme members  + ++ ? Defines which schemes belong to a group.
scheme group group members — + ++ ? Defines which scheme groups belong to a parent group.

« Setuser passwords - Seta user password to enable them to log on or change an existing password.
s Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

Fill in the scheme description in the web form. Required fields have an exclamation mark (!) next to them:
- R Database: Species home | Curator's page (species) | Curator's page (database)

Pl IS T/ users: Add | Querylupdate

: . Isolates: Add | Query/update | Batch insert

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

Add new scheme

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

Record Action
id: 53 2 Reset | Submit
description:! [
isolate display! @ O false [7]
O false [7]
O false [7]

query status! () true @ false [F]
analysis? @ true O false [7]
curator! Keith Jolley (keith)
datestamp:! 2014-07-08
date entered:! 2014-07-08
dbase name: H
dbase host
dbase port = [
dbase user.
dbase password:
dbase table:
display order: =0
allow missing loci: O tue O false H|

FEE

¢ 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.

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

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

— Allowed: true/false.

* query_status - Sets whether a dropdown list box should be displayed in the query interface to filter results based
on profile completion for this scheme - 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.
» 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_table - Table in the sequence definition database that contains profiles for this scheme. If the definition
database uses BIGSdb this will be ‘scheme_X’ where X is the scheme id number in the seqdef database.

— Allowed: any text (no spaces).
* 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).

5.15 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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e, Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
“ VIS ) Download: Alleles | MLST profiles
TS Links: Contents | Home | PorA | Feta | Options | Isolate Database

o

Download allele sequences

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.

- Allloci -
- || Capsule
.| Genetic Infermation Processing
.| Replication and Repair
L, DNA replication
L, Nucleotide excision repair
;- L] Transcription
*- || Translation
;- 1| Metabolism
L] Typing
[ mLsT
.| Finetyping antigens
L, roIF species
L, | Antigen genes
L, eMLST (20 locus partial genes) -
L, eMLST (20 locus whole genes)
2 L Other scheme

MLST

Locus |Download| Type|Alleles|  Length Curator(s)
abcz L] DNA 687

Fixed: 433 bp O. Harrison, K. Jolley

m

adk n DNA 463 Fixed: 465 bp O. Harrison, K. Jolley
arokE n DNA 738 Fixed 490 bp O. Harrison, K. Jolley
fumC n DNA 700 Fixed 465 bp O. Harrison, K. Jolley
gdh [} DNA 708 Fixed: 501 bp O. Harrison, K. Jolley
pdhC n DNA 713  Fixed 480 bp O. Harrison, K_Jolley
pgm n DNA 724 Fixed 450 bp O. Harrison, K_Jolley

Download in tab-delimited text 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.

/ Add, update or delete records
Record type Batch Add Update or delete
++ ?

users +

user groups + ++ ? Users can be members of these groups - use for setting acoess permissions,
user group members + ++ ? Add users to groups for setting access permissions
user permissions = o ? Set curator permissions for individual users - these are only adive for users with 8 status of ‘curator’ in the users table.
isolates + ++ query | browse | list| batch update
isolate field extended aftribute values  + ++ ? Add values for additional isolste field attributes
projects + ++ ? Set up projects to which isolates can belong
project members + ++ 2? Add isolates to projects.
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links = =+ ? Associste sequences with Genbank/EMBL acosssion number.
experiments + + ? Set up experiments o which sequences in the bin can belong
experiment sequences ? Add links sssocisting sequences fo experiments.
sequence tags scan ? Tag regions of sequences within the sequence bin with locus informaticn

f Database configuration
Batch Add|Update ordeletel _______________________ Comments |
+ 2

loci +
databank scan
locus aliases + A ? Add alternative nsmes for loci. These can slso be set when you batch add loci
PCR reactions i £t Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleatide probes + =+ Define nucleotide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci
isolate field extended atiributes  + = ? Define sdditicnsl attributes to associate with values of a particular isclste record fisld.
composite fields + ? Used to construct compaosite fields consisting of fields from isolate, loci or scheme fields.
sequence attributes + ++ Define stributes that can be set for contigs in the sequence bin.
schemes + ++ ? Ds consisting of of loci, e g MLST.
scheme members @ = ? Defines which lodi belong to 8 scheme.
scheme fields + ++ ? Defines which fields beleng to a scheme.
scheme groups =+ ? Desaibes groups in to which schemes can beleng - groups can also beleng to other groups.
scheme group scheme members ++ 7 Defines which schemes belong 1o a group.
scheme group group members = + ++ ? Defines which scheme groups belong to a parent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

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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Database: Species home | Curator's page (species) | Curator's page (database)
IE/ Users: Add | Querylupdate
-’ Loci: Add
MLST profiles: Add | Query/update | Batch insert

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

Add new scheme group

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

Record Action
name:! [Typing | (8]
curator:! Keith Jol eith)
datestamp:! 2014-07-10
description

display order: =
Issq query ltrue ) false[q] I

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 (+) scheme group scheme members link.

Batch Update or -
loci + ++ ?
databank
scan
locus aliases + ++ 7 Add slternstive names for loci. These can also be set when you batch sdd loci
locus extended attributes  + ++ ? Define fields to with ofa locus
client databases + ++ ? Add isclste datsbases thet use locus allele or scheme profile defined in this - this enables badklinks and searches of these
detabsses when you query sequences or profiles in this datsbase.
client database loci + ++ ? Define loci that are used in client databsses.
client database schemes  + ++ ? Define schemes that are used in client databases. You will need to add the appropriate loci to the dient datsbase lodi table.
client database fields + ++ ? Define fields in client database whose velue can be displayed when isolate hes mstching sallele.
linked to loci
sels + ++ ? Sets describe a collection of loci and schemes that can be treated like a stand-slone databsse.
set loci + ++ ? Add loci to sets.
setschemes + ++ ? Add schemes to sets.
schemes + ++ ? Descibes schemes consisting of collections of loci, =.g. MLST.
scheme members & HE ? Defines which loci belong to a scheme.
scheme fields + e ? Defines which fields belong to a scheme.
scheme groups + ++ ? Descibes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme ++ ? Defines which schemes belong to s group.
members
scheme group group + ++ ? Defines which scheme groups belong o a parent group.
members
» Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.
« Configuration repair - Rebuild scheme tables

Select the scheme and the group to add it to, then click ‘Submit’.
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) ) Database: Species home | Curator's page (species) | Curators page (database)
Pl ST Users: Add | Querylupdate
SO | oci Add
MLST profiles: Add | Querylupdate | Batch insert

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

Add new scheme group scheme member

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

Record Action
group id:! Typing - Reset
scheme id! MLST -

datestamp:! 2014-07-10

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

5.16 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.
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Database: Species home | Curator's page (species) | Curator's page (database)
PR AT £ ) Users: Add | Query/update
L...,.J,ifi'J_’,i_J /' Loci: Add

MLST profiles: Add | Queryflupdate | Batch insert

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

/_/ Add, update or delete records

Record ype | Add |Batch Add| Update or delels
P 7

users +

PubMed links (to sequences)
MLST profiles
rplF species profiles
PubMed links (to profiles)

++ query | browse | list| batch update
++ query | browse | list| batch update
+

user groups + ++ ? Usess can be members of these groups - use for sefting acoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with s status of ‘curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch Define which curators can add or update profiles for perticular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA 2
accession number links + ++ ? with number.
+ ++ ?
=
=
=

f Database cnnfiguratinn
Add delete
++ T
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
locus extended attributes ++ ? Define i fields to iste with of & parti locus.
2

client databases ++ Add isolate dstabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases
when you query sequences or profiles in this database.

client database loci + ++ ? Define loci that are used in dlient databases.
client database schemes  + ++ ? Define schemes that are used in dient databsses. You will need to add the appropriate lodi to the dient database loci table
client database fields linked + ++ ? Define fields in dlient datsbase whose value can be displayed when isolate has matching allele.
to loci

schemes + ++ ? Desaribes schemes consisting of collections of lodi, e.g. MLST.

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

Database: Species home | Curator's page (species) | Curator's page (database)
—’Jr:-—#/ Users: Add | Queryiupdate
Sicammeny |ock Add
MLST profiles: Add | Query/update | Batch insert

Logged in: Keith Jolley (keith). Log cut | Change password Toggle: i

Add new client database

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

id! 1 5 Reset Submit
name:! PubMLST isolates

description! contains data for a collection of isclates that represent the total known
diversity of MNeilsseria 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.

dbase name:! pubmlst_bigsdb_neisseria_isolates Mame of the database haolding isclate data
dbase config name:! pubmlst_neisseria_isolates Mame of the database configuration
curator! Keith Jolley (keith)
datestamp:! 2014-07-04

dbase host: [£] IP address of database host
dbase port: % [E] Metwork port acoepting database connedtions
dbase user: (=]
dbase password: (=]
dbase view: isolates View of isclates table to use
url: /cgi-bin/bigsdbibigsdb.pl Web URL to database soript

* 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.
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— Allowed: any text.

* description - Longer description of database.
— Allowed: any text.

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

» 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.

5.16.1 Look up isolates with given allele

To link a locus, click the add (+) client database loci link on the curator’s interface contents page.
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Database: Species home | Curator's page (species) | Curator's page (database)
P AT £ ) Users: Add | Querylupdate
J,,.'.j.’,if,”_ii_J /' Loci: Add

MLST profiles: Add | Queryflupdate | Batch insert

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

/_/ Add, update or delete records

Record ype | Add |Batch Add| Update or delels
P 7

users +

++ query | browse | list| batch update
++ query | browse | list| batch update
+

MLST profiles
rplF species profiles
PubMed links (to profiles)

user groups + ++ ? Usess can be members of these groups - use for sefting acoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with s status of ‘curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list — + ++ query | batch Define which curators can add or update profiles for perticular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA 2
accession number links + ++ ? with number.
PubMed links (to sequences) + ++ ?
=
=
=

/v Database configuration

] Batch date or -
loci ++ ?
locus aliases ++

locus extended attributes
client databases

T Add alternative names for loci. These can also be set when you batch add lodi.
++ ? Define ional fields to iste with of & parti locus.
++ ? Add isolate dstabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases
when you query sequences or profiles in this database.

oot 4

clientdatabaseloci [ + | ++ ? Define loci that are used in dlient databases.
client database schemes  + ++ 7 Define schemes that are used in dient databases. You will need to add the appropriste lodi to the dient database lodi table
client database fields linked + ++ ? Define fields in dient datsbase whose value can be displayed when isclate has maiching allele.
to loci
schemes + ++ ? Desaribes schemes consisting of callections of loci, e.9. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields beleng to 8 scheme.
scheme groups + ++ 7 Desaibes groups in to which schemes can belong - groups can alse belong to other groups.

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.

Database: Species home | Curator's page (species) | Curator's page (database)

T 7T £ir ) Users: Add | Querylupdate
EUBMILSL) oo raa

MLST profiles: Add | Query/update | Batch insert

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

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:! abeZ -
curator! Keith Jolley {keith)
datestamp:! 2014-07-04
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.
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MIEST Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
I "J_J -y _/ Download: Alleles | MLST profiles
B Links: Contents | Home | Por4 | FetA | Options | Isolate Database

Allele information - abcZ: 5

Provenance/meta data

locus: abcZ
allele: 5

sequences: TITGATACCG TIGCCGARGE ITTGGGCGAR ATTCGCGATT TATTIGCECCG TIATCATCAT GICRAGCCATG AGITGGARAM TGETICGAGT GRGGCITIGI TGARARGAGCT TRACGRATIG
CRACTTGRRR TCGRAGCGAR GGRCGGCTGG RRGCIGGAIG CGGCAGICAR GCAGACTIIG GGIGRACTIG GITIGCCAGA ARACGRRRAL RTCGGCRACC TCICCGGCGG ACAGRRARAG
CGIGITGCCC TAGCGCAGGC TIGGGIGCAG ARGCCIGATG TATTGCIGCT GGACGAMCCG ACCARCCATT TGGACATIGA CGCGATTATT TGGCIGGARAR ATCTIGCTTAA AGCGITIGAR
GGCAGCCIGG TIGTGATTAC CCRCGACCGC CGITITTITIGG ACAATATCGC CACGCGCATC GICGARRCICG AIC

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 cnntaining 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 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.

5.16.2 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.

o Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
=il ) J\’j_la > J Download: Alleles | MLST profiles
TS Links: Contents | Home | Pord | FetA | Options | Isolate Database

Profile information for ST-11 (MLST)

ST abcZ adk aroE fumC gdh ptlll: pgm complex
1 2 3 4 3 8 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@zoo.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 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
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5.16.3 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.

Loci: Add

Database: Species home | Curator's page (species) | Curator's page (database)
) Users: Add | Query/update

MLST profiles: Add | Queryflupdate | Batch insert

Logged in: Keith Jolley {keith]. Log out | Change password

Database curator's interface - Neisseria locus/sequence definitions

users
user groups
user group members
user permissions
locus descriptions
scheme curator control list
locus curator control list
sequences (all loci)
accession number links
PubMed links (to sequences)
MLST profiles
rplF species profiles
PubMed links (to profiles)

+
+r
=
+r
=
+
++ | FASTA
+*
+
+

++

S I 0 I

++
/9 Database configuration

loci
locus aliases
locus extended attributes
client databases

-+
++
-+

client database loci
client database schemes
client database fields linked ++
to loci
schemes

scheme members

scheme fields

scheme groups

crhama nrann crhama

+++++.++ oot 4

/_/ Add, update or delete records

Rocord ypo aslBaich Adal__ Upusta orseei

EEIE ]

-3

[

EIECIECIECIEN]

? Usess can be members of these groups - use for sefting acoess permissions.
? Add users to groups for setting acoess permissions.
? Set cusator permissions for individual users - these are only adtive for users with & status of ‘curater’ in the users table.
?
query | batch Define which curators can add or update profiles for particular schemes,
query | batch Define which curators can add or update sequences for particular loci.
? with number.
?

query | browse | list| batch update
query | browse | list| batch update

Batch Update or

Add alternative names for loci. These can also be set when you batch add lodi.

Define ional fislds to iste with of & parti locus.

Add isolate dstabases that use locus allele or scheme profile definitions defined in this database - this enables badklinks and searches of these databases
when you query sequences or profiles in this database.

Define loci that are used in dient databases.

Define schemes that are used in dient databases. You will need to add the appropriste lodi to the dient database lodi table

Define fields in dient datshase whose value can be displayed when isolate has matching sllele

Desaribes schemes consisting of callections of loci, e.9. MLST.

Defines which lodi beleng to & scheme.

Defines which fields beleng to & scheme.

Describes groups in to which schemes can belong - groups can alse belong to other groups.
S Py 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.

AT Users: Add | Querylupdate
,'_._,'_J_Jlij_‘,‘ L7 Loct ada

Database: Species home | Curator's page (species) | Curator's page (database)

MLST profiles: Add | Query/update | Batch insert

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

Add new locus to client database isolate field definition

Togale: i

Record

locus:! penp

client dbase id! 1) PubMLST isolates -

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

Action
Reset Submit

isolate field! penicillin_range
curator! Keith Jolley (keith)
datestamp:! 2014-07-04

allele query. @ true ) false set to true to display field values when an sllele query is done.

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

. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch prafiles | List| Browse | Query
120"/ Download: Alleles | MLST profiles
TS Links: Contents | Home | PorA | FetA | Options | Isolate Database

Allele information - penA: 9

Provenance/meta data

locus: penA
allele: 9
sequences: GACGGCGTTT TGCTGCCGET CAGCTTTGAR ARACAGGCGG TTGCGCCGCA AGGCRARCGT ATATTTAARG CATCGACCEC ACGTCAGGTG CGTGAGITGA TGEITTCTGT ARCCGRACCT
GGCGGTACGGE GTACGGCGGE TGCGGTAGAT GGTTTCGACG TCGGCGCARA AACCGGTACG GCGCGTAAGT TGGTTAACGE TCGTTACGTC GATTACRAAC ACGTTGCCAC TTTCATCGGT
TTTGCCCCGG CTARARATCC GCGTGTGATT GTGGCGGTAA CCATTGACGA GCCGACTGCA ARCGGTTACT ACGGCGGCGT AGTGACAGET CCGGTCTTCA RACAAGTTAT GGGCGGTAGC
CTGRACATCT TGGGCGITTC TCCGACCAAR CCTCTGACCA AT
length: 402
status: Sangerfrace checked
date entered: 2006-09-04
datestamp: 2006-09-04
sender: Muhamed-Kheir Taha, National Reference Center for Meningococci, Institut Pasteur, France
curator:  Keith Jolley, University of Oxford, UK (E-mail: keith jolley@zoo.ox.ac.uk)
mutation F504L: yes
mutation A510V:  yes
mutation 1515V:  yes
mutation H541N:  yes
mutation 1566V: yes

Publication (1)

= 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, Unema M, Vogel U,
Zarantonelli ML (2007). Target gene sequencing to characterize the penicillin G susceplibility of Meisseria meningitidis. Antimicrob Agents Chemother 51:2784-92

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.

Linked data

penicillin_range: =0.06 - 1 (intermediate) [n=86] ETIEGErra

5.17 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.

5.17.1 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:

#Clinical identification rule

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

#Scan genome against all scheme 1 (MLST) loci
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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>P1.$alleles{’PorA_VR1’}, Salleles{’PorA_VR2’}; Salleles{’FetA_VR’}; ST-S$st ");

#Reformat clonal complex using a regular expression, e.g.
#/ST-11 clonal complex/ET-37 complex’ gets rewritten to ’ccll’
my $cc = Sresults—>{’scheme’}->{1}->{’clonal_complex’} // '-';
Scc =~ s/ST-(\S+) complex.x/ccS$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 S$results->{’locus’ }->{"rpoB’} ) {
append_html ("<hl>Antibiotic resistance</hl><ul>");
if (defined S$results—->{’locus’}->{"penA’}) {
append_html ("<1i><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.
#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 $range = get_client_field(1l,’penA’, 'penicillin_range’, {min_percentage => 75});
append_html (" (penicillin MIC: S$range->[0]->{’penicillin_range’})") if @Srange;
append_html ("</1i>");

}

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

}
append_html ("</ul>");

}

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).

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 ?7db=pubmlst_neisseria_seqdef&page=plugin&name=RuleQuery&ruleset=Clinical_identificatic

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.

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.

5.18 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’

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_table: sequences

e dbase_id_field: allele_id
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dbase_id2_field: locus

* dbase_id_value: atpD

» dbase_seq_field: sequence

¢ 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_table: scheme_1 (or whatever the id of your seqdef scheme is)

3. Add scheme_field ST as before

4. Add loci as scheme_members

5.19 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’ on the curator’s contents pag.

1swials anassa . i S L s s,

PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
Sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? with number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links to
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information

f Database configuration

[ oo [add Batch Add|Updateordelete —————— Comments |
e )

loci +
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch edd loci.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive lod
nucleotide probes + ++ Define nudlectide probes for in silico hybridization reaction to filter for tegging to specif itive lodi.
isolate field extended attributes  + ++ ? Define additi i to iate with values of a parti isolate record field.
composite fields + ? Used to construct composite fields consisting of fields from isolete, loci or scheme fields.
sequence atfributes + ++ ? Define atfributes that can be set for contigs in the sequence bin
sets + ++ ? Sets desaribe a collection of loci and schemes that can be treated like a stand-alone database.
setloci + ++ ? Add loci to sets
setschemes + ++ ? Add schemes to sets.
set metadata + ++ ? Add metadsts collection to sets
setview + ++ ? Set database views linked to sets.
schemes + ++ ? Desoribes schemes consisting of collections of loci, &.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields beleng to a scheme.
scheme groups + ++ ? Desaribes groups in to which schemes can belong - groups can also beleng to other groups
scheme group scheme members  + ++ ? Defines which schemes belong to a group.
scheme group group members  + ++ ? Defines which scheme groups belong to a parent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

Enter an EMBL or Genbank accession number for a complete annotated genome and press ‘Submit’.
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~o oo Database: Species home | Curators page (species) | Curators page (database)
Pub LS JJ'J Users: Add | Querylupdate

T |solates: Add | Query/update | Batch insert

Logged in: Keith Jolley (keith). Log cut | 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
Accessionj AM421208 @ ocus tag Submit
_ gene name

A table of loci will be generated provided a valid accession number is provided.

ot Database: Species home | Curator's page (species) | Curator's page (database)
'/ Users: Add | Queryupdate
Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley {keith). Log cut | Changs 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: AM421208 @ lgcus 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
iype: dna
length: 2194961
description: Meisseria meningitidis serogroup C FAM18 complete genome.
coding regions: 1975

Coding sequences

MWMC0001 IpxC; UDP-3-0-[3-hydroxymyristoyl] N-acetylglucosmine deacetylase 924
envA
NMC0002  pilS1 pilin (fragment) 291
MNMC0003 pilg2 truncated pilin 366
NMC0004 fbp peptidyl-prolyl cis-trans isomerase 330
MNMC0005 putative membrane protein 219
MNMCO006 putative glycerate dehydrogenase 954
MNMC0007T metG methionyl-RMNA synthetase 2058
NMC0008  glmS glucosamine—fructose-6-phosphate aminotransferase [isomerizing] 1839
MNMC0009 putative lipoprotein 519
NMC0010  gna33 outer membrane lipoprotein Gna33 [i] 1326
MNMC0011 putative integral membrane protein &40
NMCD012 putative lipoprotein 1167
MNMC0013 possible membrane protein 1266
NMC0014  phnA putative phosphonoacetate hydrolase 330

MNMC0015  glmU  bifunctional GImU protein [includes: UDP-M-acetylglucosamine pyrophosphorylase (EC 2.7.7.23) (N-acetylglucosamine-1-phosphate uridyltransferase);, 1371

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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Database: Species home | Curator's page (species) | Curator's page (database)

PubMLS E’ Users: Add | Querylupdate
T Isolates: Add | Queryupdate | Batch insert

Logged in: Keith Jolley {keith). Log cut | 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
Accession: AM421808 @ |ocus tag
) gene name

Action

Submit

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: AM421308
version: 1
type: dna
length: 2194961

description: Meisseria meningitidis serogroup C FAM18 complete genome.

coding regions: 1975

Coding sequences

[ locus JAlases | —— hoaa e

NMCO0001  IpxC;
envA
MMC0002 pils1
NMC0003 pils2
NMC0004 bp
NMCO005
MMCO006
NMCO007  metG
MMC0008 glms
NMCO009
NMC0010  gna3d
NMCO011
MNMC0012
NMC0013
NMC0014 phnA

MMC0015  glmU  bifunctional GImU protein [includes: UDP-M-acetylglucosamine pyrophosphorylase (EC 2.7.7.23) (N-acetylglucosamine-1-phosphate uridyliransferase);

5.20 Genome filtering

UDP-3-0-[3-hydroxymyristoyl] N-acetylglucosmine deacetylase

pilin (fragment)
truncated pilin
peptidyl-prolyl cis-trans isomerase
putative membrane protein
putative glycerate dehydrogenase
methionyl-RMNA synthetase
glucosamine—fructos e-6-phosphate aminotransferase [isomerizing]
putative lipoprotein
outer membrane lipoprotein Gna33 []
putative integral membrane protein
putative lipoprotein
possible membrane protein
putative phosphonoacetate hydrolase

924

291
366
330
219
954
2058
1839
519
1326
240
167
1266
330
1371

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.

5.20.1 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 prediced 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.

5.20. Genome filtering
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Locus 1 and locus 2 share allele pool

Locus 1 o Locus 2

—

PCR

—

Parameters: -

Primer 1 sequence

Primer 2 sequence Extt?:‘mél
Min length definitions
Max length databases
Max primer mismatch

Figure 5.1: Genome filtering by in silico PCR.

uazia

usEer groups + ++ ? Users can be members of these groups - use for setfing acosss permissions
user group members + =+ ? Add users to groups for sefting access permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are enly active for users with a status of ‘curator in the users table.
isolates & ++  query| browse | list| batch update
isolate field extended attribute values  + ++ ? Add values for additionsl isolate field stiributes.
projects + =+ ? Set up projeds to which isolates can belong
project members + ++ ? Add isolates to projects
isolate aliases + ++ ? Add slternative names for isolstes
PubMed links = -+ ?
allele designations T ? Allele designations can be set within the isclate table fundlicns.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? Associate sequences with Genbank/EMBL accession number.
experiments + =+ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links associsting sequences to experiments
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information

/LV Database configuration
Batch Add |Updateordeletel _______________________ Comments ___________________|
++ ?

loci =
databank scan
locus aliases = = 2? Add altemative names for loci. These can also be set when you batch add loci
PCR reactions = Set up in silics PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes = = Define nuclestide probes for in silico hybridization resction to filter genomes for tagging to specificrepetitive loci.
isolate field extended aftributes  + =+ ? Define additional attributes to associate with values of a particular isolate record field.
composite figlds + ? Used to construct composite fields consisting of fields from isolste, loci or scheme fields.
sequence aftributes + ++ Define atfributes that cen be set for contigs in the sequence bin.
schemes + ++ 2 Desaibes schemes consisting of collections of lodi, e.g. MLST.
scheme members = = 2 Defines which logi belong to & scheme.
scheme fields = = 2 Defines which fields belong to a scheme.
scheme groups + ++ ? Desaribes groups in te which schemes can belong - groups can also belong to other groups.
scheme group scheme members  + =+ ? Defines which schemes belong to = group.
scheme group group members  + ++ ? Defines which scheme groups belong to a parent group.

« Set user passwords - Set a user passwaord to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed

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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ot Database: Species home | Curator's page (species) | Curator's page (database)
'/-" Users: Add | Querylupdate

PulbMLS
T Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jalley {keith). Log cut | Changs password Toggle: i

Add new PCR reaction

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

Record Action
i1 1 =

description:!

primer1:!

Reset Submit

primerz:!

curator! Keith Jolley (keith)
datestamp:! 2014-07-08

min length 2 Minimum length of product to return
max length - Meximum length of product to return
max primer mismatch + [i] Maximum sequence mismsatch per primer

¢ id - PCR reaction identifier number.
— Allowed: integer.
e description - Description of PCR reaction product.
— Allowed: any text.
e primerl - Primer 1 sequences
— Allowed: nucleotide sequence (IUPAC ambiguous characters allowed).
* 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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experiment sequences ? Add links iati to
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information.

f Database configuration

| Table __|Add|BafchAdd|Updateorceletel . Comments |
loci & £ 7
databank scan
locus aliases + + ? Add altemative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ ? Set up in silico PCR readtions. These can be used to filter for tagging to loci.
PCR locus links ++ Link a locus to an in silico FCR readtion
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction o filter genomes for tagging to specificrepetitive loci.
isolate field extended attributes  + ++ ? Define additional atiributes o associate with values of a particular isclate record field.
composite fields + ? Used to construct compasite fields consisting of fields from isolate, lodi or scheme fields.
sequence attributes + ++ ? Define attributes that can be set for contigs in the sequence bin.
sets + + ? Sets desoribe a collection of loci and schemes that can be trested like a stand-alone databsse.
set loci = -+ ? Add loci to sets
set schemes + ++ ? Add schemes to sets
set metadata + ++ 7 Add metadata collection to sets.
setview + -+ ? Set database views linkad to sets
schemes + + ? Desaribes schemes consisting of colledtions of lodi, e.g. MLST.
scheme members i ++ ? Defines which loci belong to a scheme.
scheme fields + EE ? Defines which fields belong to & scheme.
scheme groups + ++ ? Describes groups in to which schemes can belong - groups can also belong to other groups
scheme group scheme members + ++ ? Defines which schemes belong to a group.
scheme group group members  + -+ ? Defines which scheme groups belong to & perent group.

» Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed

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 tag scanning there will be an option to use PCR filtering.

5.20.2 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.

The process is very similar to setting up PCR filtering, but this time click the nucleotide probe link on the curator’s
content page.

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.

Fill in the web form with appropriate values. Required fields have an exclamation mark (!) next to them:
* 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.
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Locus 1 and locus 2 share allele pool

Locus 1 probe _ Locus 2

-

1kb 1kb

hybridization

D

Parameters:

Probe sequence .

Max distance == External
Min alignment (to end of locus) — definitions
Max mismatch databases

Max gaps

Figure 5.2: Filtering by in silico hybridization

experiment sequences ? Add links isti to
sequence tags scan 2 Tag regions of sequences within the sequence bin with locus infermation.

/y Database configuration
Batch Add Updateordeletel _______ Commemts |
++ 2

loci +
databank scan
locus aliases = ++ 2 Add altemative names for loci. These can also be set when you batch add loci.
PCR reactions & ++ ? Set up in zilico PCR reactions. These can be used to filter for tagging to specific repetitive loci.
PCR locus links ++ Link a locus to an in silico PCR reaction.
nucleotide probes ++ Define nuclectide probes for in zilico hybridization reaction to filter genomes for tagging to specific repetitive loci.
isolate field extended atfributes ~ + ++ ? Define additional atiributes to associate with values of a particular isclate record field.
composite fields + ? Used to ite fields i of fields from isclate, loci or scheme fields.
sequence attributes i ++ ? Define attributes that can be set for contigs in the sequence bin.
sels i ++ ? Sets desaribe a collection of loc and schemes that can be treated like a stand-alone database.
set loci + ++ ? Add loci to sets
setschemes = -+ 7 Add schemes to sefs.
set metadata = +£ 7 Add metadats collection to sets.
setview + ++ 7 Set database views linked to seis.
schemes + ++ ? Desoribes schemes consisting of collections of loci. e.g. MLST.
scheme members + ++ ¢l Defines which loci belong to & scheme.
scheme fields + ++ ? Defines which fields belong to & scheme.
scheme groups + -+ ? Desaibes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme members + EE ? Defines which schemes belong to & group.
scheme group group members — + ++ ? Defines which scheme groups belong to a parent group.

» Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed
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sequence tags scan ? Tag regions of sequences within the sequence bin with locus infermation.

f Database configuration

Batch Add|Updateordeletel _______________________ Comments ___________________|
++ ?

loci +
databank scan
locus aliases = ++ ? Add altermnative names for loci. These can also be set when you batch add loci.
PCR reactions i ++ ? Set up in zilico PCR reactions. These can be used to filter for tagging to specificrep loci.
PCR locus links + ++ Link a locus to an in silico PCR reaction.
nucleotide probes + ++ ? Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci
probe locus links ++ Link a locus to an in silico hybridization reaction.
isolate field extended attributes  + ++ ? Define additional attributes fo associate with values of a particular isolate record fisld.
composite fields i ? Used to construct compasite fields consisting of fields from isolate, lodi or scheme fields.
sequence attributes + ++ ? Define attributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets desoribe a colledtion of loci and schemes that can be treated like a stand-alone databsse.
set loci = +£ ? Add loci to sets
set schemes + ++ 7 Add schemes to sets
set metadata + ++ ? Add metadats collection to sets.
setview + + ? Set database views linkad to sets
schemes + -+ ? Desaribes schemes consisting of colledtions of lodi, e.g. MLST.
scheme members & ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to & scheme.
scheme groups + ++ ? Describes groups in to which schemes can belong - groups can also belong to other groups
scheme group scheme members + ++ ¢l Defines which schemes belong to & group.
scheme group group members  + -+ ? Defines which scheme groups belong to & perent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed

— 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 tag scanning there will be an option to use probe hybridization filtering.

5.21 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.
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i, Database: Species home | Curator's page (species) | Curator's page (database)
S Users: Add | Queryiupdate
Isolates: Add | Querylupdate | Batch insert

TTITTR*'_ I

Logged in: Keith Jolley (keith). Log cut | Change pesswerd

Database curator's interface - Neisseria PubMLST

Datasets

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

Please select Whole database -

/_ Add, update or delete records

Batch

2
user groups + ++ ? Users can be members of these groups - use for setting scoess permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of ‘curator’ in the users
table.
isolates + -+
isolate field extended atiribute + ++ Add values for additional isolate field attributes
values
projects + ++ ? Set up projects to which isclates can belong.
project members + ++ ? Add isolates to projeds.
isolate aliases + -+ ? Add alternative names for isolates.
PubMed links + ++ ?

Perform your search and click the hyperlinked id number of the record.

Database: Species home | Curator's page (species) | Curator's page (database)
TTFTT]_\"_ 1.5 J Users: Add | Query/update
T Isolates: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley (keith). Log out | Change password Toggle: 1| Field help: id
Isolate query/update

Isolate provenancelphenotype fields Display/sort options

isolate > = ~ MC58 Order by: id ~ ascending «

Display. 25 ~ records perpage [i]

Action
Reset Submit

1 record returned. Click the hyperlink for detailed information

Delete Tag scanning Projects

Delete ALL Scan Select project.. ~ Link

M
bin

delete update  upload

Isolate fields MLST Finetyping antigens

species Serogrou clonal complex Pc-rA [FEE Fem Pc-rA Pc-r
x group| § a VR2 VR1 | VR2

Loci
240 IMC58 77176 UK 1983 Meisseria 8T-32 16-2 F15 7 6-2 |aad
meningitidis complex’ET-5 update  jupdatel  jupdatel update  update
complex

New
version

create

In the isolate record, click the sequence bin ‘Display’ button to bring up details of the isolate contigs.
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species: Neisseria meningitidis update history: 137 updstes| Show details

Publications (4)

= Bennett JS, Bentley SD, Vernikos GS, Quail MA, Cherevach |, White B, Parknill J, Maiden MC (2010). Independent evolution of the core and accessory gene sets in the genus
Neisseria: insights gained from the genome of Neisseria lactamica isolate 020-06. BMC Genomics 11:652( 78 sostes |

« Bennett IS, Jolley KA, Earle SG, Corton C, Bentley SD, Parkhill J, Maiden MC (2012). A genomic approach to bacterial taxonomy: an examination and proposed reclassification of
species within the genus Neisseria. Microbiology 158:1570-80(_55 somes |

» Stabler RA, Marsden GL, Witney AA, Li Y, Bentley 8D, Tang CM, Hinds J (2005). Identification of pathogen-specific genes through microarray analysis of pathogenic and commensal
Neisseria species. Microbiology 151:2907-22( 3iolates |

= Tettelin H, Saunders NJ, Heidelberg J, Jeffries AC, Nelson KE, Eisen JA, Ketchum KA, Hood DW, Peden JF, Dodson RJ, Nelson WC, Gwinn ML, DeBoy R, Peterson JD, Hickey EK,
Haft DH, Salzberg SL, White O, Fleischmann RD, Dougherty BA, Mason T, Ciecko A, Parksey DS, Blair E, Cittone H, Clark EB, Cotton MD, Utterback TR, Khouri H, Qin H, Vamathevan J,
Gill J, Scarlato V, Masignani V, Pizza M, Grandi G, Sun L, Smith HO, Fraser CM, Moxon ER, Rappuoli R, Venter JC (2000). Complete genome sequence of Neisseria meningitidis
serogroup B strain MC58. Science 287:1809-15(_7 so=te |

Sequence bin

contigs: 1 detailed breakdown:
length: 2272360 bp
loci tagged: 1283

Schemes and loci

Ao [ ] Allloci Navigate and select schemes within free to display allele designations
.| Capsule

L. Genetic Information Processing

.| Metabolism

L) Typing

L | Other schemes

.| Loci notin schemes

Click the ‘Renumber’ button:

. Database: Species home | Curator's page (species) | Curators page (database)
‘ i iJJ\’rJJ > J Users: Add | Querylupdate
T Isolates: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley (keith). Log out | Changs password Toggle: i

Sequence bin for MC58

Contig summary statistics

« Number of contigs: 1
« Length: 2272360

» Download sequences (FASTA format)
« Download sequences with annotations (EMBL format)

e Seguencing Original .nath | Comments float test Locus Start ction EMBL Arlem\s Renumber
q method | designation g test | accession | attribute tonmt ;]

Sanger 2272360  whole NEIS2140 [(emeL ) m}
genome MEISZ2141 918 2312 —
MEIS2142 2517 3161 —
MEIS2143 3158 351 —
MNEIS2144 3635 4117 —3
MNEIS2145 4311 4961 —3
MEIS2146 4958 5875 —3
NEIS2147 5936 65214 —3
MNEIS2148 6281 7492 —
(pak)
MNEIS2149 7573 8826 —
MNEIS2150 9346 10317 —
MNEIS2151 10350 10811 —
MNEIS2152 10840 12177 —
(kdtA)
MEIS2153 12174 13622 —
KEINN AR 1R144 n

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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o Database: Species home | Curator's page (species) | Curators page (database)
PubMILS'] '/-‘ Users: Add | Queryupdate
o - |solates: Add | Queryiupdate | Batch insert

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

Renumber locus genome positions based on tagged sequences

You have selected to renumber the genome positions setin 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 &

MNEIS2140 2181973 502
MNEIS2141 2182389 918
MNEIS2142 2183809 2517
MNEIS2143 2184552 3158
NEIS2144 2185029 3635
NEIS2145 2185705 4311
NEIS2146 2186352 4958
NEIS2147 2187330 5936
NEIS2148 2187675 6281
NEIS2149 2188934 7573
NEIS2150 2190551 9345
NEIS2151 2191558 10350
NEIS2152 2192048 10840
NEIS2153 2193382 12174
NEIS0001 1261 15221
NEIS0210 209923 17229
pils 327 18127
NEIS0004 4069 23904
NEIS0005 4476 24311
NEIS0007 5843 25679

5.22 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_VR1],[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.
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asyusiies . . : | I SRR I U101 1S SRS LU BT Sy SO,
accession number links + ++ ? with number,
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links i to
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information.

/y Database configuration

Baich Add Update ordeletel ———————— Comments |
+ 7

loci +
databank scan

locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.

PCR reactions + ++ ? Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
PCR locus links + ++ Link & locus to an in silico FGR reaction

nucleotide probes + ++ ? Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to spedific repetitive loci.
probe locus links + ++ Link a locus to an in silico hybridization reaction
isolate field extended atfributes _+ ++ ? Define additional attributes to associate with values of a particular isclate record field.
composite fields ? Used to construct compasite fields consisting of fields from isolate, loci or scheme fields.
sequence attributes + ++ ? Define attributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets desaibe & collection of loci and schemes that can be treated like a stand-alone database.
setloci + = ? Add loci to sets.
set schemes * == ? Add schemes to sets.
set metadata + ++ ? Add metadata collection to sets.
setview + ++ ? Set detabase views linked to sets.
schemes + ++ 7 Desaibes schemes consisting of collections of loci, e.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.

scheme fields + ++ ? Defines which fields belong to a scheme.

scheme groups + ++ ? Desaibes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme members  + ++ ? Defines which schemes belong to a group.
+ + 2

scheme group group members Defines which scheme groups belong to a parent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database conneclivity for loci and schemes and that required helper applications are properly installed.

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.

s Database: Species home | Curator's page (species) | Curators page (database)
OMILS J_'jJ Users: Add | Querylupdate
T |solates: Add | Query/update | Batch insert

Logged in: Keith Jolley (kefth). Log out | Change password Toggle: i

Add new composite field

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

Record Action
id:! strain_designations name of the field as it will appear in the web interface Hesek Submit
position after! isolate ~ field present in the isclate table
main display! O true @ false Sets whether to display field in isolate query results table {can be ovemidden by user preference).

curator! Keith Jolley (keith)
datestamp:! 2014-07-08

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.
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/p Database configuration
loci + ++ ?
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ ? Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci.
PCR locus links + ++ Link & locus to an in silico PCGR reaction.
nucleotide probes + ++ ? Define nuclectide probes for in =ilico hybridizati ion to filter for tagging to sp petitive loci.
probe locus links + ++ Link a locus to an in silico hybridization reaction.
isolate field extended attributes = + ++ ? Define additional attributes to associate with values of a particular isolate record field.
composite fields + Used to construct composite fields consisting of fields from isclate, loci or scheme fields.
sequence attributes + ++ 7 Define attributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets ibe a collecticn of loci and that can be treated like a stand-alone database.
setloci + ++ ? Add loci to sets.
setschemes + ++ ? Add schemes to sets.
set metadata + £E # Add metadata collection to sets.
setview + £E ? Set database views linked to sets.
schemes + ++ ? Desci isting of ions of loci, .. MLST.
scheme members + ++ ? Defines which loci belong to a scheme.
scheme fields + ++ ? Defines which fields belong to a scheme.
scheme groups + ++ ? Desoibes groups in to which schemes can belong - groups can also belong to other groups.
scheme group scheme members  + ++ ? Defines which schemes belong to a group.
scheme group group members + ++ ? Defines which scheme groups belong to a parent group.
« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.
Select the composite field from the list and click ‘Update’.
5 o . _ Database: Species home | Curator's page (species) | Curator's page (database)
PubMLST Users: Add | Querylupdate ‘
T Isolates: Add | Querylupdate | Batch insert
Logged in: Keith Jolley (keith). Log cut | Change password
Update or delete composite field
1 composite field defined.
Delete (Update field name definition
after display
Delete strain_designation  isolate false [serogroupl P1.[PorA_VR1],[PorA_VR2]: [FetA_VR]. ST{scheme 1:5T] MND: P1.MD,ND: F-ND:
([scheme 1:clonal_complex]) ST-MD (-}

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.
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o cana s Database: Species home | Curator's page (species) | Curator's page (database)
f - rII 1 ‘5_J < JJJ Users: Add | Querylupdate
- T lsolates: Add | Query/update | Batch insert

Logged in: Kefth Jolley (keith). Log cut | Change password

Update composite field - strain_designation

position after. isolate -
main display. false «
curator: Keith Jolley

datestamp: 2014-04-09 Update
S TNl e datesamy ekt |l __moe _]
SErogroup [isolate field] Keith Jolley 2009-11-12 [geete | [(eat | [(w )
P Keith Jolley 2009-11-12 (=== ] (=t ) (=)
PorA_VR1 [locus] ND Keith Jolley 2009-11-12 [s==te | [C=at |
, Keith Jolley 2009-11-12 [(ceet= | [(eat |
PorA_VR2 [locus] ND Keith Jolley 2009-11-12 [(geete | [(eat |
: Keith Jolley 2009-11-12 sz | [Ceat |
FetA_VR [locus] F-ND Keith Jolley 2009-11-12 [s==te | [C=at |
5T- Keith Jolley 2009-11-12 [(ceet= | [(eat |
ST [MLST field] ND Keith Jolley 2009-11-12 ez | (oot |
( Keith Jolley 2009-11-12 (=== | (=t )
clonal_complex MLST field] - 3/5T-(\5+) complex.*/ccsl/ Keith Jolley 2009-11-12 [d=ete | [(=at |
) Keith Jolley 2009-11-12 [(ceei= | [(eat | E
Add new field:

v new texct fiedd

- uid new isolate field

- .dd new scheme field
curator: Keith Jolley
datestamp: 2014-07-08

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.

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’.

5.23 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.
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uamia

user groups + =+ ? Users can be members of these groups - use for setfing access permissions.
user group members + ++ ? Add users to groups for sefting scoess permissions.
user permissions = = ? Set cusstor permissions for individual users - these are only adtive for users with a status of ‘curator in the users table.
isolates = ++  query| browse | list| batch update
isolate field extended attribute valugs  + = ? Add values for additionsl isolate field stiributes.
projects + ++ ? Set up projects to which isolates can belong.
project members = ++ ? Add isolates to projects.
isolate aliases = = ? Add sltemstive names for isolstes.
PubMed links + ++ ?
allele designations = ? Allele designations cen be set within the isolate tsble functions.
sequences = = ? The sequence bin holds sequence contigs from any source.
accession number links = -+ ? Associste sequences with Genbani/EMBL acoession number,
experiments + =+ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links associsting sequences to experiments.
sequence tags scan ? Tag regions of sequences within the sequence bin with locus infermation

/y Database configuration

[ Table Add Baich Add Updatoordoletel ——————— Commenis |
-+ 2

loci =
databank scan
locus aliases = =s ? Add altemative names for loci. These can also be set when you batch add loci
PCR reactions + £ Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes + ++ Define nudlestide probes for in sifico hybridization reaction to filter genomes for tagging to specific repetitive loci
isolate field extended atiributes =+ ? Define additional attributes to associate with values of a particular isolate record field.
composite fields + 2 Used to construct composite fields consisting of fields from isolate, loci or scheme fields.
sequence aftributes + ++ Define attributes that can be set for contigs in the sequence bin.
schemes = =s ? Desaibes schemes consisting of collections of lodi, e.g. MLST.
scheme members = = 2? Defines which loci belong to & scheme.
scheme fields + ++ ? Defines which fields belong to a scheme.
scheme groups + ++ ? Desaribes groups in te which schemes can belong - groups can also belong to other groups.
scheme group scheme members  + ++ 2 Defines which schemes belong to a group.
scheme group group members =+ £ 2 Defines which scheme groups belong to a parent group.

. S _g_;;___e_!'__gg_s_;s_y{c_!r_q;s_ -Seta user password to enable them to log on or change an existing password.
= Configuration check- Checks connectivity for loci and schemes and that required helper applications are properly installed

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.

— " 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).

£ Database: Species home | Curator's page (species) | Curator's page (database)
o 1/ Users: Add | Queryupdate
T Isolates: Add | Queryiupdate | Batch insert

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

users + =+ ?
user groups + =+ ? Users can be members of these groups - use for setfing access permissions.
user group members + ++ ? Add users to groups for sefting acoess permissicns.
user permissions = = ? Set curstor permissions for individual users - these are only active for users with a status of ‘curator in the users table.
isolates = 4+ query| browse | list| batch update
isolate field etended attribute valugs  + ? Add values for additionsl isolate field stiributes.
projects + £ 7 Set up projects to which isolates can belong.
project members + ++ 7 Add isclates to projects.
isolate aliases + =+ ? Add alternative names for isclates.
PubMed links + -+ ?
allele designations = ? Allele designations cen be set within the isolate table functions.
sequences = = ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? Associste sequences with Genbank/EMBL sccessicn number,
experiments + =+ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links associating sequences to experiments.
sequence tags scan ? Tag regions of sequences within the sequence bin with locus infermation

f Database configuration

loci + —+ ?
databank scan
locus aliases + -+ ? Add altemnative names for loci. These can also be set when you batch add loci
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive lodi
isolate field extended atiributes ~ + ++ ? Define additional atiributes to associate with values of a particular isolate record field.
~amnneitn Balde - 2 Vierr 4 rmcbrrsrd reerrneitn finlsin raneictine nf Gl e iendntn lnn ne s Gl

Download the Excel template:
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- Database: Species home | Curator's page (species) | Curator's page (database)

Pl J_'J_J_J:'J_j“ Users: Add | Querylupdate
T " Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keih). Log out | Change password Toggle: (i

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.

« Figld header names must be included and figlds can be in any order. Optional fislds 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 furmat)l

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

Reset Submit

Back

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’.

5.24 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.
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FubMed inks + ++ K
allele designations ++ 7 Allele designaticns can be set within the isclate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source
accession number links + ++ ? 1t with ion number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links isti o i
sequence tags scan ? Tag regions of within the bin with locus

ly Database configuration
Balch Add Updateordelete] — Commeats |
++ 2

loci +
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add lodi.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter for tagging to specifi itive loci
nucleotide probes + ++ Define nucleotide probes for in silico hybridization reaction o filter for tagging to ifi itive loci
isolate field extended attributes ~ + ++ ? Define additional stiributes to associate with values of a particular isolste record field
composite fields + ? Used to construct compasite fields consisting of fields from isclate, loci or scheme fields.
sequence attributes - ++ Define attributes that can be set for contigs in the sequence bin.
sets + ++ ? Sets desaibe & collection of loci and schemes that can be trested like a stand-alone database.
setloci + ++ ? Add lodi to sets
setschemes + ++ ? Add schemes to sets
set metadata + ++ ? Add metadata collection to sets
setview + ++ ? Set database views linked to sets.
schemes + -+ ? Desoribes schemes consisting of collections of lodi, e.g. MLST.
scheme members + ++ ? Defines which loci belong to a scheme,
scheme fields + ++ ? Defines which fields belong to & scheme
scheme groups + ++ ? Desaribes groups in to which schemes can belong - groups can also belong to other groups
scheme group scheme members  + ++ ? Defines which schemes belong to a group.
scheme group group members ~ + ++ ? Defines which scheme groups belong to a parent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
« Configuration check - Checks database connectivity for loci and schemes and that required helper applications are properly installed.

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’.

... Database: Species home | Curators page (species) | Curators page (database)
S LT ) Users: Add | Queryfupdate
TR |solates: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley (keith). Lo cut | Change pessword Toggle: i

Add new sequence attribute

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

Record Action
key! read_length

Reset Submit

type! integer -

T CUTaorT REln Joney (Rewny
datestamp:! 2014-07-15
description:

This new attribute will then be available when uploading contig data.
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Database: Species home | Curator's page (species) | Curator's page (database)

il IMILE T/ users: Add | Querylupdate
T Isolates: Add | Querylupdate | Batch insert

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

Batch insert sequences

Toggle: i

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

FASTAfile. 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 (!).

Paste in sequences in FASTA format:

Back

Aftributes
isolate id:! Read identifier from FASTA
identifier field: id -
sender. !
method: -
run id:
I read length I
Options
[l Dontinsert sequences shorterthan 250 « bps
Link to experiment: -
Alternatively upload FASTA file Action
Select FASTAfile Reset

No file selected.

5.25 Checking external database configuration settings

Click the ‘Configuration check’ link on the curator’s index page.

user permissions +

isolates + ++
isolate field extended attribute + ++
values
projects + ++
project members + ++
isolate aliases + ++
PubMed links + ++
allele designations ++
sequences + ++
accession number links + ++
experiments + ++
experiment sequences
sequence tags scan

/y Database configuration

Batch Add| Update or delete
-+ 2

loci +
databank scan
locus aliases + ++
PCR reactions + ++
nucleotide probes + ++
isolate field extended attributes  + £
composite fields +
sequence atfributes + ++
schemes + -+
scheme members - £
scheme fields + ++
scheme groups + ++
scheme group scheme members + ++
scheme group group members  + ++

Submit

Set curator permissions for individual users - these are only active for users with a status of "curator’ in the users

table.
query | browse | list|
batch update
7 Add values for additional isolate field attributes.

?

-

) )

? Set up projects to which isclates can belong.

? Add isolates to projects.

? Add alternative names for isolates.

?

? Allele designations can be set within the isclate table functions.
? The sequence bin holds sequence contigs from any source.

? with number.

? Set up experiments to which sequences in the bin can belong
? Add links isti o i

? Tag regions of within the bin with locus i

Add alternative names for loci. These can also be set when you batch add loci.
Set up in silicc PCR reactions. These can be used to filter for tagging to sp

Define nuclectide probes for in silico hybridization reaction to filter for tagging to sp
Define additional sttibutes to associste with values of a particular isolate record field

Used to construct composite fields consisting of fields from isclate, loci or scheme fields.
Define attributes that can be set for contigs in the sequence bin.

Desoribes schemes consisting of collections of loci, e.g. MLST.

Defines which loci belong to a scheme.

Defines which fields belong to a scheme.

Desaibes groups in to which schemes can beleng - groups can also belong to other groups.
Defines which schemes belong to a group.

Defines which scheme groups belong to a parent group.

« Setuser passwords - Set a user password to enable them to log on or change an existing password.
Configuration check §Checks database connectivity for loci and schemes and that required helper applications are properly installed.
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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.

| PahMILS

Database: Species home | Curator's page (species) | Curator's page (database)
Users: Add | Query/update
Isolates: Add | Querylupdate | Baich insert

T,

Logged in: Keith Jolley (keith). Log cut | Changs password

Configuration check - Neisseria PubMLST

Helper applications

[ Progiam = pal sl Excutable

EMBOSS infoalign fusribinfinfoalign ok
EMBOSS sixpack lusribin/sixpack ok
EMBOSS streicher lusribinistretcher ok
blastn lusrflocalinchi-blast+/biniblastn ok
blastp lusrflocalinchi-blast+/biniblastp ok
blastx fusrflocalincbi-blast+bin/blasix ok
ipcress Jusrbinfipcress ok
mafit lusrocalivin/mafft ok

I i-blast+bin/m ok

mogrify Iusribinfmogrify ok
muscle lusribinimuscle ok
tblastx lusrflocalinchi-blast+/biniblast ok

Locus databases

| locus [ Database | Host [Port| Table |Primary id field|Secondary id field| Secondary id field value| Sequence field | Database accessible| Sequence query | Sequences assigned
"465_rDNA ok ok 197

163 rDNA pubmist_bigsdb_neisseria_seqdef localhost 5432 sequences allele_id locus sequence
‘porA pubmist_bigsdb_neisseria_seqdef localhost 5432 sequences allele_id locus "porA sequence ok ok 164
"porB pubmlst_bigsdb_neisseria_seqdef localhost 5432 sequences allele_id locus ‘porB sequence ok ok 695
‘I pubmist_bigsdb_neisseria_seqdef localhost 5432 sequences allele_id locus ‘oIF sequence ok ok 109
BACTO000001 (rpsA) bigsdb_multispecies_seqdef  localhost 5432 sequences  allele_id locus BACTO000001 sequence ok ok 8189
BACT000002 (rpsB) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACT000002 sequence ok ok 6567
BACT000003 (rpsC) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACTO00003 sequence ok ok 5365
BACTO000004 (rpsD) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACTO00004 sequence ok ok 6195
BACTO00005 (rpsE) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACTO00005 sequence ok ok 5707
BACTO00006 (rpsF) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACTO00006 sequence ok ok 4918
BACTO00007 (rpsG) bigsdb_multispecies_seqdef  localhost 5432 sequences  allele_id locus BACTO000007 sequence ok ok 5667
BACTO00008 (rpsH) bigsdb_multispecies_seqdef  localhost 5432 sequences allele_id locus BACT0O00008 sequence ok ok 5260

Any problems will be highlighted with a red X.
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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.

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.

e R R Database: Species home | Curator's page (species) | Curator's page (database)
Pl LS T/ users: Add | Query/update
T lsolates: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

Record type Update or delete Comments
users ++ ?
user groups + 7 Users can be members of these groups - use for setting access permissicns.
USEer group members + ++ ? Add users to groups for setting access permissions
+ ?

user permissions Set curator permissions for individual users - these are only active for users with a status of "curator” in the

users table.
isolates + + query | browse | list|
batch update
isolate field extended atiribute + ++ ] Add values for additional isolate field stiributes.
values
projects + ++ ? Set up projects to which isolates can belong.
project members + ++ ? Add isolates to projects.
isolate aliases + ++ ] Add alternative names for isclates.
PubMed links £ £ 2
allele designations ++ ? Allele designations can be set within the isolate table functions.
Sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? with ion number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences 7 Add links i to i
sequence tags scan ? Tag regions of within the bin with locus i

/:u Database configuration
Batch Add| Update or delete
++ a2

loci +
databank scan
locus aliases + ++ ? Add alternative names for lodi. These can also be set when you batch add loci.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive lodi.
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter for tagging to specific repetitive loci.
isolate field extended atfributes ~ + ++ ? Define sdditional attributes to associate with values of & particular isolate record field.

Enter the user’s details in to the form.
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Database: Species home | Curator's page (species) | Curator's page (database)
/ Users: Add | Query/update
" Isolates: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: i

Add new user

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

Record Action
id:! 286 =
username:! jbloggs
surname:! Bloggs
firstname:! Joe

Reset Submit

email:! joe.bloggs@oxac.uk

affiliation:! gpiversicy of Oxford, UK

status:! user -

date entered:! 2014-07-09

datestamp:! 2014-07-09
curator! Keith Jolley (keith)

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.

6.2 Adding new allele sequence definitions

6.2.1 Single allele

To add a single new allele, click the sequences (all loci) add (+) link on the curator’s main page - if only a few loci are
defined with permission for the current user to curate then they will be listed individually and the specific locus allele
addition links can also be used.
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Database: Species home | Curator's page (species) | Curator's page (database)
= ' ) Users: Add | Querylupdate
i}r J_JF _JJ Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/ Add, update or delete records

'J

users +
UsEer groups + Users can be members of these groups - use for setting access permissions.
user group members + + 7 Add users to groups for setting access permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only adtive for users with a status of 'curator’ in the users
table.
locus descriptions + ++ ?
scheme curator control list + ++ query | batch Define which curators can add or update profiles for particular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) ++| FASTA 2
accession number links = = ? it with ion number.
PubMed links (to + ++ ?
sequences)
MLST profiles + ++ query | browse | list| batch
update
rplF species profiles + + query | browse | list | batch
update
PubMed links (to profiles) + +

/‘9‘ Database configuration

Batch Update or

loci
databank
scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.

locus extended attributes + = 2 Define sdditi fields to iate with of & parti locus,

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 can either be:
» Sanger trace checked
* WGS: manual extract
¢ WGS: automated extract

e unchecked
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Database: Species home | Curator's page (species) | Curator's page (database)
P €77 ) Users Add | Queny/update
= - Loci: Add
WMLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: i

Add new allele sequence

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

Record Action
locus! abeZ - Reset | Submit
allele id:! 688
Sequencel! TTTGATACCATTGCCGALGGTTTGEEIAMAATTCGCEATTTATTGCGCCGTTACCACCED -

GECAGCTIGGTCGTIGATTACCCACGRACCGCCGTITITITIGGATARTATCGCTACGCGGATT

m

status:! Sanger trace checkad -
sender! Jolley, Keith (keith) -
curator:! Keith Jolley (keith)
date entered:! 2014-07-09
datestamp:! 2014-07-09
comments:

Flags: |atypical

contains |5 element
downstream fusion
frameshift

internal stop codon

m| »

1

PubMed ids:
EMNAids:
Genbank ids:

[ override sequence similarity check

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.

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.

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.

Upload using a spreadsheet

Click the batch add (++) sequences (all loci) link on the curator’s main page.
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Database: Species home | Curator's page (species) | Curator's page (database)
T T ) Users: Add | Querylupdate
EE@L 2 ""’_,,J;/ Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/_ Add, update or delete records

++ ?

users +
user groups + ++ ? Users can be members of these groups - use for setting access permissicns.
user group members + ++ 7 Add users to groups for setting access permissions.
UsEer permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of 'curator’ in the users
table.
locus descriptions + ++ ?
scheme curator control list + ++ query | batch Define which curators can add or update profiles for particular schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + FASTA ?
accession number links = = ? it with ion number.
PubMed links (to + ++ ?
sequences)
MLST profiles + ++ query | browse | list | batch
update
rplF species profiles + + query | browse | list | batch
update
PubMed links (to profiles) + +

/‘y Database configuration

§ Batch Update or -
++ P

loci +
databank
scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
P e e = n - cee e S = =

Download a template Excel file from the following page.
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Database: Species home | Curator's page (species) | Curator's page (database)
F.FITJT’E_J; 77 ) Users: Add | Queryiupdate

Srregamesy |Loci: Add
MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: [i

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, WGS: automated extract, 'unchecked
« Sequence flags can be added as a semi-colon (;) separated list

« Download tab-delimited header for your spreadsheet - use Paste special — text to paste the data.
* Download submis template (x/sx format)
« Please note, some loc have extended atnbutes which may be required. For affected loci please use the batch insert page specificto that locus:
Reload page specific for locus: Select ... + | Reload
Flease selectthe sender from the list below:

Selectsender ... ~ Value will be overridden if you include a sender field in your pasted data.

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-rame stop codon atthe ends and no internal stop codons. Existing
sequences are alsoignored.

["| 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. 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.
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Database: Species home | Curator's page (species) | Curator's page (database)
: D Users: Add | Querylupdate
e S AT Loci: Add
MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: [i

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, WGS: automated extract, ‘unchecked
« Sequence flags can be added as a semi-colon (;) separated list

« Download tab-delimited header for your spreadsheet - use Paste special — text to paste the data.

* Download submission template (x/sx format)

» Please note, some loci have extended attributes which may be required. For affected loci please use the batch insert page specificto that locus:

Reload page specific for locus: Select ..

Flease selectthe sender from the list below:

IJoIIey. Keith (keith) - I\)hlue will be overridden if you include a sender field in your pasted data.

[ 1gnaore existing or duplicate sequences

[ |Ignore seguences containing non-nucleotide characters

|| sitently reject all sequences that are not complete reading frames - these must have a start and in-rame stop codon atthe ends and no internal stop codons. Existing
sequences are alsoignored.

|| override sequence similarity check

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

locus allele_id sequence status conments flags Reset Submit
CZ

I GATACTGT TR A GG I TE e G GAR AT TG EAT T T AT TG AR T T AT CATCAT GTCAGCCATGAGT T GEALLAT
GETTCGACTGAGECCTTAT I GAR L GAGCTCAACGRATTGCALCTTGAGRTCGRLAGCGARGERACEGCT GERAGTTGGATGCG

&

Back

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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Database: Species home | Curator's page (species) | Curator's page (database)

]—‘“.]', ]'\J'_J (“J Uoscelricalzlddlaueryfupdate

MLST profiles: Add | Querylupdate | Batch insert

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

Batch insert sequences

Toggle: @

Import status
Sender: Keith Jolley

Mo obvious problems identified so far.

[[import doi |

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked. Mote: valid sequence flags are displayed with a red background not red text.

alleleqdl  sequence | __status ___|sender|curator|date_entered| datestamp |comments|flags|
abcZ 688 TTTGATACTGITGCCGARGE ... GCGGATTGTCGAACTCGATC Sangertrace checked 2 2 2014-07-09 2014-07-09
abcZz 689 TTTGATACTGITGCCGARGC ... GCGGATTGTCGAACTCGATC Sangertrace checked 2 2 20140709 2014-07-09

If there are any problems with the submission, these should be indicated at this stage, e.g.:

Database: Species home | Curator's page (species) | Curator's page (database)

]_‘rr]'?]‘\fj (“J Uos:ric;ddlauery!update

MLST profiles: Add | Query/update | Batch insert

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

Batch insert sequences

Toggle:

Import status

Primary key Problem(s)
locus: abeZ; allele_id: Sequence contains non nucleotide (G|A|T|C) characters.
Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked. Mote: valid sequence flags are displayed with a red background not red text.

locuslalleleid| _sequence | ___sfatus ___|sender|curator|date_entered| datestamp |comments flags]|
ach 688 TTTGATACTGITGCCGAAGS ... GCGGATTGICGRAACTCGATC Sangertrace checked 2 2014—07 09 2014-07-09
abcZ 639 TTTGATACTGTTGCCGRAGC ... GCGGATTIGTCGRACTCGATC Sangertrace checked 2 2 2014-07-09 2014-07-09

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.
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Database: Species home | Curator's page (species) | Curator's page (database)
TRt T T £ Users: Add | Querylupdate
,]:E@L : ""’_,,J;/J Loci: Add

MLST profiles: Add | Queryfupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/_ Add, update or delete records

++ 7

users +
user groups + ++ 7 Users can be members of these groups - use for setting access permissions.
user group members + ++ 2 Add users to groups for setting access permissions.
user permissions + ++ 7 Set curator permissions for individual users - these are only active for users with a status of "curator’ in the
users table.
locus descriptions + ++ ?
scheme curator control list  + £E query | batch Define which curators can add or update profiles for particular schemes.
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++ JFASTA 7
accession number links + ++ ? Associate sequences with Genbank/EMBL accession number.
PubMed links (to + ++ 7
sequences)
MLST profiles + ++ query | browse | list | batch
update
rplF species profiles + ++ query | browse | list | batch
update

PubMed links (to profiles) + ++

,‘u Database configuration

. Batch Update or .
+ ++ ?

loci
databank
scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
locus extended attributes + ++ ? Define additional fields to iste with seq of a particular locus.
client databases + ++ ? Add isolate databases that use locus allele or scheme profile definitions defined in this - this enabl inks and

Select the locus, status and sender from the dropdown boxes and paste in the new sequences in FASTA format.
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Database: Species home | Curator's page (species) | Curator's page (database)
F.FITJI'TJ_ 7 ) Users: Add | Querylupdate
S Tsreaeey  oci: Add
MLST profiles: Add | Query/update | Batch insert
Logged in: Keith Jolley (keith). Log out | Change password Toggle: i

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 v
status:! Sangertrace checked
sender! Jolley, Keith (keith) -
SEqUence »isglatel &

(FASTAM! TTTEATACTETTGCCEARGETTTGE0CEARATTCECGATTTATTCCRACETTATCATCAT
GGECAGCCTIGEITIGTIGATTACCCACCGACCCCCETTITTIGERACARTATCCGCCACGCGERATT
GICGRACTCGATC
risolateZ -
TTTGATACTGTTGCCGRAGCTTTGGGCGRARATTCGCGATTTATTGCARCGTTATCATCAT

m

[ 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.

[l 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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Database: Species home | Curator's page (species) | Curator's page (database)
P '). = ‘.;—‘— (;yj ) Users: Add | Query/lupdate
&@”ﬁ_ﬁ"if Loci: Add

MLST profiles: Add | Query/update | Batch insert

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

Batch insert sequences

Sequence check

Original designation | Allele id| Status | Action

isolate 6a8 oK Upload valid sequences
isolate2 689 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.

Database: Species home | Curator's page (species) | Curator's page (database)
TRLf. 7T o) Users: Add | Querylupdate
&@ﬁ_ﬁj‘]‘”"y Loci: Add

MLST profiles: Add | Queryiupdate | Batch insert

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

Batch insert sequences

Sequence check

Orginal designation Alile il saws ———— [IRSCE]

isolate 6a8 oK Upload valid sequences
isolate2 689 Sequence contains non nucleotide (G|A|T|C) 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.

In order to update or delete an allele, first you must select it. Click the query (?) sequences (all loci) link - if only a
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few loci are defined with permission for the current user to curate then they will be listed individually and the specific
locus query links can also be used.

Database: Species home | Curator's page (species) | Curator's page (database)
~r ) Users: Add | Query/update
j Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/_ Add, update or delete records

Record type —|Add [Batch Adal Update or delete
++ 2

users =

WMLST profiles
rplF species profiles
PubMed links (to profiles)

++ query | browse | list| batch update
++ query | browse | list| batch update
++

uSer groups + ++ 7 Users can be members of these groups - use for setting acoess permissions,
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curator permissions for individual usess - these are only active for users with & status of "curator’ in the users table
locus descriptions + ++ ?
scheme curator control list ~ + -+ query | batch Define which curators can add or updste profiles for particular schemes.
locus curator control list + ++ query | batch Define which curators can add or updete sequences for particular loci.
sequences (all loci) + ++ | FASTA ﬁ
accession number links + ++ with ion number.
PubMed links (to sequences) + ++ ?
=
-
+

/‘y Database configuration

5 Batch Update or -
+ ++ ?

loci
databank
scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
locus extended attributes + ++ ? Define additicnal fields to iate with of a parti locus.
client databases + ++ ? Add isolate databases that use locus allele or scheme profile definitions defined in this database - this enables baddinks and searches of these

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 and enter the allele number in the allele_id field.

Database: Species home | Curator's page (species) | Curator's page (database)

195 1) & ) Users: Add | Queryfupdate
J,,_‘.JJ_J_J:,JJ_J;_JJ Loci: Add

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log out | Change password Toggle: 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 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 -|= - d [ Order by locus + ascending -
Display. 25 + records per page [i]
Filter query by Action
locus: | abcZ [~]E Reset | Submit
status: [=]
sender. =l

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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Database: Species home | Curator's page (species) | Curator's page (database)
7L TUFT i) Users: Add | Querylupdate
ERPN | oo A

MLST profiles: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: [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 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 8] Order by: locus - ascending -
Display: 25 « records per page [3]
Filter query by Action
locus: | abeZ [-Im Reset | Submit
status:
sender [+l

1 record returned.
Delete Database configuration Flags

Delste ALL Export configuration/data Batch set

DeletelUndatellocuslalleleid|  sequence _ |sequencelength| ___ status | sender | _curalor |date entered|datestamp|comments|flags|

Delete Update fabcZ 4 TTTGRATACCGITIGEC ... TIGICGRACTCGATC 433 Sanger trace checked Keith Jolley Man-Suen Chan  2001-02-07 2009-11-11

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.

Database: Species home | Curator's page (species) | Curator's page (database)
TR LT T r? Users: Add | Querylupdate
=/ Loci: Add
MLST profiles: Add | Querylupdate | Batch insert

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

Delete allele sequence

You have chosen to delste the following record:

locus: abcZ
allele id: 4
sequence: TTITGATACCG TTGCCGRAGG TTTGGGCGRR ATTCGTGATT TATTIGCGCCG TTATCATCAT GTCAGCCATG AGTTGGRARR TGGITCGAGT GAGGCTITGT TGRARAGRACT CRACGRRTTG CRACTTGRRA
TCEAMGCGAA GEACGGCIEG ARACTGGATG CGGCAGICAR GCAGACITIG GEGGARCICG GITIGCCGGA ARATGAARAR ATCGGCAACC TTICCGGCGE TCAGRARRAG CGCGICGCCT TGGCICAGGC
TTEGGIGCAR AAGCCCGACG TATIGCIECT GGACGAGCCG ACCAACCATT TGGATATCGA CGCGATIATT TGGCTGGAAR ATCIGCICAR AGCGITTGAR GECAGCTIGEG TIGIGATTAC CCACGACCGC
CGITTITIGE ACAATATCEC CACGCGGATT GICGAACICG ATC
status: Sanger trace checked
sender: Keith Jolley
curator; Man-Suen Chan
date entered: 2001-02-07
datestamp: 2009-11-11
comments:

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.

Note: Adding flags and comments to an allele record requires that this feature is enabled in the database configuration.
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Database: Species home | Curators page (species)| Curators page (database)
¥ o T 8T/ Users: Add | Query/update
ERDVH LY Lo A
MLST profiles: Add | Query/update | Batch insert

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

Update allele sequence

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

Record Action
locus:! abcZ Reset Submit
allele id:! 4
seqguence:! o

status:! Sangertracechecked
sender! Jolley, Keith (keith) -
curator! Keith Jolley (keith)
date entered:! 2001-02-07
datestamp:! 2014-07-09
comments:

Flags: |atypical

contains IS element
downstream fusion

frameshift

internal stop codon

m| »

1

PubMed ids:
EMAids:

Genbank ids:

6.4 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 next to the scheme name (e.g. MLST):
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Database: Species home | Curator's page (species) | Curator's page (database)
—,'_.‘,—;-—’ 7 ) Users: Add | Query/update
FubMILST) | aga

MLST profiles: Add | Queryiupdate | Baich insert

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

Database curator's interface - Neisseria locus/sequence definitions

/_ Add, update or delete records

Record type Batch Add Undate or delete
++ ?

Users +

user groups + + ? Usess can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting access permissions.
USEr permissions + ++ ? Set curator permissions for individual users - these are only active for users with s status of ‘curstor’ in the users table.
locus descriptions + ++ ?
scheme curator control list + ++ query | batch Define which curators can add or update profiles for particular schemes.
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci
sequences (all loci) + ++ | FASTA ?
accession number links + =+ ? i with ion numbes.
PubMed links (o sequences) _+ EE ?
MLST profiles + ++ query | browse | list| batch update
rplF species profiles + ++ query | browse | list| batch update
PubMed links (to profiles) + ++

/p Database configuration

Batch Update or 2
+ ++ ?

loci
databank
scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
locus extended attributes + ++ ? Define additional fields to iate with of  parti locus.
client databases & ++ ? Add isclate databases that use locus allele or scheme profile definitions defined in this - this enables backlinks and searches of these
databases when you query sequences or profiles in this database.
client database loci + ++ ? Define loci that are used in client databases.
client database schemes  + -+ ? Define schemes that are used in client databases. You will need to add the appropriate lodi to the dient database loci table.
client database fields & ++ ? Define fields in dient database whose value can be displayed when isclate has matching allele.

linked to loci

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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Database: Species home | Curator's page (species) | Curator's page (database)
T RET 777 ) Users: Add | Query/update
FOubMLSTY | aaa

MLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jelley (keith). Log out | Change password Toggle: |i

Add new MLST profile

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

Record

ST 1 10880 =
abeZ:! 2 T

adk:! 3 T
aroE: ! 4 T
fumGC: ! 122 T

gdh:! 8 $
pdhC:! 4 $

pgm:! 6 $

sender: ! -

clonal_complex
curator: | Keith Jolley (keith)
date_entered: ! 2014-07-10
datestamp: ! 2014-07-10
PublMed ids:

Action

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:

Database: Species home | Curator's page (species) | Curator's page (database)
T'_:,—;——' ST/ Users: Add | Query/update
FUBMISTY | o aaa

WMLST profiles: Add | Queryiupdate | Batch insert

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

Database curator’s interface - Neisseria locus/sequence definitions

/_ Add, update or delete records

Record type Batch Add Update or delete
- ?

Users =

MLST profiles
rplF species profiles
Publed links (to profiles)

query | browse | list| batch update
++ query | browse | list| batch update
++

user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curator permissions for individual users - these sre only active for users with a status of ‘curator” in the users table.
locus descriptions + ++ ?
scheme curator control list — + + query | batch Define which curators can add or update profiles for particular schemes.
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++|FASTA ?
accession number links + ++ ? it with icn numbes.
PubMed links (to sequences) + ++ ?
+
+
+

/‘9‘ Database configuration

5 Batch Update or -
+ + ?

loci
databank
scan

locus aliases + £ ? Add alternative names for loci. These can also be set when you batch add loci

Click the ‘Download submission template (xlsx format)’ link to download an Excel submission template.
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Database: Species home | Curator's page (species) | Curator's page (database)
P €77 ) Users Add | Queny/update
= - Loci: Add
WMLST profiles: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: i

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 itis omitted, the next available ST will be used automatically. If however, you include itin the header line, then you must
also provide it for each profile record.

. imj sheet- use Paste special — text to paste the data.
« Download submission template (xlsx format)

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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Database: Species home | Curator's page (species) | Curator's page (database)
PHhMI ST, Users: Add | Querylupdate
DAY | oci Add
MLST profiles: Add | Query/lupdate | Batch insert

[

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

Batch insert MLST profiles

Toggle: i

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 itis 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)

zbcz adk 2ok Tumt gdn pdht ogm clonal complex
2 3 4 122 8 4 &

Parameters Action

Sender:  Jolley, Keith (keith) - Reset Submit

Walue will be overridden if you include a sender field in your pasted data.

[ Ignore duplicate profiles
Back

You will be given a final confirmation page stating what will be uploaded. If you wish to proceed with the submission,

click ‘Import data’.
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Database: Species home | Curator's page (species) | Curator's page (databaze)
Los v ey Users: Add | Querylupdate
| "‘_ w i
E_IJI},J.J_J:__JJ Loci: Add
MLST profiles: Add | Query/update | Batch insert

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

Batch insert MLST profiles

Import status
Sender: Keith Jolley

Mo obvious problems identified so far.

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_Jabcz] adk arok fumClgan pdnc | pgm clonal_compiex sender|curator date_entered| datestamp |
4 122 8 4 B 2 2

10880 2 3 2014-07-10 2014-07-10

6.5 Updating and deleting scheme profile definitions

In order to update or delete a scheme profile, first you must select it. Click the query (?) profiles link next to the
scheme name (e.g. MLST):

Database: Species home | Curator's page (species) | Curators page (database)
o R .!——’ == ) Users: Add | Query/update
,r "i’,]—ﬁi'J_",’:_J;/ Loci: Add
MLST profiles: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria locus/sequence definitions

/ Add, update or delete records

Record ype Batch Add Update or delete
- ?

users S

MLST profiles
rplF species profiles
PubMed links (to profiles)

++ browse | list | batch update
++ query | browse | list | batch update
++

user groups + ++ ? Usess can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting scoess permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of "curator’ in the users table.
locus descriptions + ++ ?
scheme curator control list + ++ query | batch Define which curstors can add or update profiles for particulsr schemes,
locus curator control list + ++ query | batch Define which curators can add or update sequences for particular loci.
sequences (all loci) + ++ | FASTA ?
accession number links = +£ ? t with ion number.
PubMed links (to sequences) + ++ ?
-
=
s

f Database configuration

§ Batch Update or 2
loci + + ?

databank
scan

Search for your profile by entering search criteria (alternatively you can use the browse or list query functions).
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Database: Species home | Curator's page (species) | Curators page (database)
T r“v— Users: Add | Querylupdate
J, ...... JJ Loci: Add

MLST profiles: Add | Queryiupdate | Batch insert

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

Query/update profiles - Neisseria locus/sequence definitions

Schemes

Please select the scheme you would like to query:

Locus/scheme fields Display/sort options
aT 1= + 4563 B Order by: ST
Display: 25 « records per page [i]

~ ascending

Filter query by Action
clonal complex [+]E | Reset | Submit

1 record returned.
Delete

Delete ALL

Delete |Update| ST m-m clonal complex
Delete Updatej4563 2 8 ST-167 complex

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!’.

Database: Species home | Curator's page (species) | Curator's page (database)
I_J i‘JJ\‘ﬂ_J r“-E/ Eos;ric.:jddlauery!update
MLST profiles: Add | Querylupdate | Batch insert

J

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

Delete profile

You have chosen to delete the following record:

scheme id:
ST

abcZ:

adk :

arok:

fumcC:

gdh:

pdhC :

pgm:
clonal_complex :
sender:
curator:

date entered:
datestamp:

1) MLST
4563

2

T

&

13

]

18

8

ST-167 complex
Ana-Belen Ibarz-Pavon
Keith Jolley
2005-03-03
2009-11-11

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’.
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Database: Species home | Curator's page (species) | Curator's page (database)
Thogiom T ) Users: Add | Querylupdate
FubMILSTY | oo sda

MLST profiles: Add | Query/lupdate | Batch insert

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

Update profile

Toggle: ¢

Record Action

Update your record as required - required fields are marked with an exclamation mark (1) Reset Submit

ST. ! 4563
abcZ: ! 2 =
adk: ! 7 —~
argE ! 6 =
fumc:! 13 =
gdh:l § =
pdhC:! 18 L
pom:! 8 =
clonal_complex: ST-167 complex
sender. ! |barz-Pavon, Ana-Belen (aibarz) -

curator | Keith Jolley (keith)
date_entered: | 2005-03-03
datestamp: ! 20140710
PubMed ids:

6.6 Adding isolate records

To add a single record, click the add (+) isolates link on the curator’s index page.

_ Database: Species home | Curator's page (species) | Curator's page (database)

PubMLST

Users: Add | Query/update

Isolates: Add | Querylupdate | Batch insert

Logged i Keith Jolley keith). Log out | Change password

Database curator's interface - Neisseria PubMLST

/_ Add, update or delete records

Record type

/"u Database configuration

Batch -
- ?

users +
User groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ 7 Set curator permissions for individual users - these are only active for users with = status of ‘curator’ in the
users table.
isolates ++ query | browse | list|
batch update
isolate field extended atiribute + = ? Add values for additicnal isolate field atiributes.
values
projects + ++ ? Set up projedts to which isolates can belong
project members + o 7 Add isclates o projects.
isolate aliases +£ ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolste table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? iat: with ion number
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links iati o i
sequence tags scan ? Tag regions of within the bin with locus i

Batch Add Update ordeletel ————————— Commems
++ ?

loci £
databank scan
locus aliases + ++ ? Add alternative names for lod. These can also be set when you batch add loci.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter genomes for tagging to specific repetitive lodi.
nuclentide nrohes + ++ Nefine nurlentide nrohes for in =ilicn hvbridization eaction to filtler for tAnninn tn ifi titi

i

6.6. Adding isolate records
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The next available id will be filled in automatically but you are free to change this. Fill in the individual fields.
Required fields are listed first and are marked with an exclamation 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.

Diatabase: Species home | Curator's page (species) | Curator's page (database)

Pl ML l':'J_j’ Users: Add | Querylupdate
} - " Isolates: Add | Querylupdate | Batch insert

Logged ir: Keith Jolley {keith). Log out | Change password Toggle: |

Add new isolate

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

Isolate fields Allele designations
id! 30457 s

isolate:! J323_2 A MLST

country:! UK [ abcZ adk aroE fumC
species! Neisseria meningitidis -
sender! Jolley, Keith (keith)
curator! Keith Jolley (keith) [5]

date entered:! 2014-07-10 ] Finetyping antigens

datestamp:! 2014-07-10 5]
region: [E] PorA VR1 PorA VR2 FetA VR
year. 2014
epidemiological year: Action
age yr:
age mth:
sex - [
disease: meningitis - [i]
source: CSF + [
epidemiology: -
serogroup: B - [i]
MLEE designation: -
serotype:
sero subtype:
ET no:
penicillin:
penicillin range:
amaoxicillin:
sulphonamide:
ceftriaxone:

4

CI Ny

gdh pdhC pam

v
[=]

Reset Submit

v (4]
=l

=== 4 J[=]

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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... Database: Species home | Curator's page (species) | Curators page (database)

‘ g Ff}' T:‘I\"ﬁ_.l—ﬁ'r Users: Add | Query/update

Isolates: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria PubMLST

/_ Add, update or delete records

Record type

users +
User groups + ++
user group members + ++
user permissions + ++

isolates +

isolate field extended atiribute + -+
values
projects + ++
project members + ++
isolate aliases +£ E
PublMed links + ++
allele designations ++
sequences + ++
accession number links + ++
experiments + ++
experiment sequences
sequence tags scan

/ﬁu Database configuration

loci £
databank scan
locus aliases £ e
PCR reactions + ++
nuclentide nrohes + ++

Batch -
+ ?

?
?
?

query | browse | list|
batch update
?

R I - B R N e |

Baich Add Update ordeletel ——————————— Commems 1
++ ?

7 Add altemstive names for loci. These can also be set when you batch add loci.
Set up in silico PCR reactions. These can be used to filter genomes for tagging to spedific repetitive lodi.
Nefine nurlentide nrnhes for in 2ilicn hvhridization ieactinn tn filter

Users can be members of these groups - use for setting acoess permissions.

Add users to groups for setting access permissions.

Set curator permissions for individual users - these are only active for users with = status of ‘curator’ in the
users table.

Add values for additional isolate field attributes.
Set up projects to which isclates can beleng.
Add isclates fo projects.

Add alternative names for isolates.

Allele designations can be set within the isclate table functions.

The sequence bin holds sequence contigs from any source.

iat: with icn number.
Set up experiments to which sequences in the bin can belong.
Add links iati to i
Tag regicns of within the bin with locus i

for tanninn tn i

Download a submission template in Excel format from the link.

6.6. Adding isolate records
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Database: Species home | Curator's page (species) | Curator's page (database)

P ML J'J_'j-" Users: Add | Queryiupdate
T |solates: Add | Querylupdate | Batch insert
Logged in: Keith Jolley (keith). Log out | Change password Toggle: |

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. 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.

imi dsheet - use Paste special — text to paste the data.
+ Download submission template (xlsx format))

Please selectthe sender from the list below:

Select sender ... » Value will be overridden if you indude 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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cann Database: Species home | Curator's page (species) | Curator's page (database)
1315 ’j_J = JJH Users: Add | Query/update
T |solates: Add | Querylupdate | Batch insert

T.

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

Batch insert isolates

Toggle: |

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. 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)

Please selectthe sender from the list below:

Jolley, Keith (keith) » Value will be overridden if you indude a sender field in your pasted data.

Paste in tab-delimited text (include a field header line). Action
izplate aliases references country region year epideminlogical year Reset Submit
age_yr age mth sex disease source epidemiology species gerogroup
MLEE designation serotype sero subtype ET_no penicillin
penicillin range amoxicillin sulphonamide ceftriaxone
gefrriazone range ghloramphenicol chloramphenicol range gefotaxime
cefotaxime range rifampicin rifampicin range ciprofloxacin
ciprofloxacin range pending assembly assembly status ENA accession
private_project comments sbez  adk  azeE  ImE gdh REG
pgm
J39z 1 UK 2014 1z male
meningitis and septicaemis £3E Neiggeris meningitidis
B

Press submit. Data are checked for consistency and if there are no problems you can then confirm the submission.

o Database: Species home | Curator's page (species) | Curator's page (database)
5 JJH Users: Add | Query/update
N Isolates: Add | Querylupdate | Batch insert

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

Batch insert isolates

Toggle: |

Import status
Sender: Keith Jolley

Mo obvious problems identified so far.

Data to be imported

The following table shows your data. Any field with red text has a problem and needs to be checked.

ol alacaslioorncas comninregon y2ar spiemological yeatage ylase_mil a1 |_issase courcolepiomalogy L speces lserogoup LEE docs

30457 J302_1

male meningitis CSF Nelsserla
and meningitidis
septicaemia

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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Database: Species home | Curator's page (species) | Curator's page (database)
PubMI Ls5 JJ Users: Add | Queryjupdate
T Isolates: Add | Query/update | Batch insert

Logged in- Keith Jolley (keith). Log out | Changs password Toggle: i

Batch insert isolates

Import status

Primary key Problem(s)

id: 30457 species Meisseria meningtidis® 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.

|5 isoie alasosoorncoscouninreson ot opiomlegca yoayage_ylape_mi ox |_iisoase sourolspicmacay ] spocss aaroomuplliLeE_doog

30457 J392 1 2014 male meningitis CSF Nelsser\a
and meningtidis
septicaemia
4 L} 3

6.7 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.

Database: Species home | Curator's page (species) | Curator's page (database)
\"'_J JJ Users: Add | Queryupdate
T solates: Add | Querylupdate | Batch insert

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

Database curator's interface - Neisseria PubMLST

/_ Add, update or delete records

USers +
user groups + ++ 7 Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users fo groups for setting access permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of ‘curator” in the
users table.
isolates < =
oaich upadate
isolate field extended attribute + +£ ? Add values for additicnal isolate field atfributes.
values
projects + ++ ? Set up projects to which isclates can belong.
project members + ++ 7 Add isclates to projects.
isolate aliases + ++ ? Add alternative names for isolates
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functions
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links £ e # t with ion number.
experiments + ++ ? Set up experiments to which sequennE in the bin can belong.
experiment sequences ? Add links it to
sequence tags scan ? Tag regions of within the bin with locus i

/b Database configuration
A R ...

Iou
databank scan
locus aliases + ++ ? Add alternative names for lod. These can alsc be set when you batch add lod.
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to SDEI'.‘AfII:lEDE'tIt\\O‘E loci
nurlantida nrahac + 4 Rnfimn menlondido menboe fae in nilinm hadhcidizntinm conebinn b flar P FAPAE T . (R

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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. Database: Species home | Curator's page (species) | Curator's page (database)

i‘i ]_\)j_-]_Jr:'J_- Users: Add | Query/update
ST lzolates: Add | Querylupdate | Batch insert
Logged in: Keith Jolley (keith). Log out | Change password Toggle: i Field help: id
Isolate query/update
Isolate provenance/phenotype fields Display/sort options
Combine with: AND « Order by: id ~ ascending
country - = ~ USA 0 Display: 25 « records per page [i]
year - = ~ 2009
Action

Reset Submit

19 records returned. Click the hyperlinks for detailed information.
Delete Tag scanning Projects

Delete ALL Scan Select project... ~  Link

Isolate fields B MLST

Delete
VR1 | VH
delete update upload create 12674 M18700 USA 2009 Meisseria B 7301 5T-32 add &
meningitidis complex’ET-5
complex
delete update wupload create 12675 M18701 USA 2009 Meisseria B V] 7302 add &
meningitidis
delete update upload create 12676 M18725 USA 2009 Meisseria B i) 7303 add =
meningitidis
delete update upload create 13080 M19024 PADSD15 USA 2009 meningitis Meisseria B V] 7575 add =
meningitidis
upload create 14627 M20918 USA 2009 Neisseria A 1718070 4789, ST-5 20 ¢
meningitidis 7980 complex/subgroup updste upd
I}
delete update wupload create 14998 M21319 USA 2009 invasive Meisseria B V] 8250  ST-60 complex add &

Clicking the ‘Delete’ link takes you to a page displaying the full isolate record.
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G

L7 Users: Add | Queryiupdate

Logged in: Keith Jolley (keith). Log cut | Change pesswerd

Delete isolate

Isolates: Add | Querylupdate | Batch insert

Database: Species home | Curator's page (species) | Curator's page (database)

You have selected to delete the following record:

Provenance/meta data

id: 14627 sSource:
isolate: M20918 species:
strain designation: A P1.20,9: F3-1: ST-4789 7980 serogroup:
(ee3) sender:

country: USA
continent:  Morth America curator:

region: A
year: 2009

Publication (1)

CSF
Neisseria meningitidis
A

Xin Zhao, Movartis (formerly at US

coc)

Carina Brehony, University of Cuford,

UK (E-mail:

carina.brehony@zoo.ox.ac.uk)

update history: 25 updates Show details
date entered: 2010-01-26
datestamp: 2014-06-17

= Kislyuk AD, Katz LS, Agrawal S, Hagen MS, Conley AB, Jayaraman P, Melakuditi 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. Bioinformatics 26:1819-26

Sequence bin

contigs: 2049 N90:
total length: 1718070 bp N95:
max length: 5436 bp loci tagged:
mean length: 839 bp detailed breakdown:
N50: 1155
Action

456
324
979

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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Database: Species home | Curator's page (species) | Curator's page (database)
/ Users: Add | Query/update
Isolates: Add | Query/update | Batch insert

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

Update isolate
Isolate fields Loci
id:! 14627 [1] A. L] Allloci
isolate:!! M20918 [E ; || Genetic Information Processing
country:! USA |\ Metabolism
species:!  Meisseria meningitidis - .| Pilin
sender! Zhao. Xin (xinzhao) - .| Typing

.\ | Other schemes
|\ | Loci notin schemes
Mavigate and select schemes within tree to display allele designations

Locus: "165_rDNA ~ | Add/updats

curator:! Keith Jolley (keith) [i]
date entered:! 2010-01-26 [i]
datestamp:! 2014-07-10 %]
region: A &
year. 2009
epidemiological year: [E]
age yr:
age mith:
sex - [
disease: - [i]
source: CSF -
epidemiology: -
Serogroup: A - [{
MLEE designation: -
serotype:
Sero subtype:
ET no:
penicillin:
penicillin range:

I~

=&

I~

amoxicillin:
sulphonamide:
ceftriaxone:
ceftriaxone range:

EIEE « =

]
[=]

chloramphenicol:
chloramphenicol range:

4
hal

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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Database: Species home | Curator's page (species) | Curator's page (database)
/ Users: Add | Query/update
Isolates: Add | Query/update | Batch insert

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

Update isolate
Isolate fields Loci
id:! 14627 [1] A (| All'loci
isolate:!! M20918 [E || Genetic Information Processing
country:! USA |\ Metabolism

species!! MNeisseria meningitidis
sender! Zhao. Xin (xinzhao)

Pilin
curator:! Keith Jolley (keith) [£] ., | Other schemes

date entered:! 2010-01-26 1] |, | Loci notin schemes
datestamp:! 2014-07-10 5] Mavigate and select schemes within tree to display allele designations

region: A A Locus: "165_rDNA ~+ | Addiupdats
year. 2009
epidemiological year: [E]
age yr:
age mith:
sex - [
disease: - [i]
source: CSF -
epidemiology: -
Serogroup: A - [{
MLEE designation: -
serotype:
Sero subtype:
ET no:
penicillin:
penicillin range:

I~

=&

I~

amoxicillin:
sulphonamide:
ceftriaxone:
ceftriaxone range:

i | 2 = [ o R [ |
[=]

chloramphenicol:
chloramphenicol range:

1
=]
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; Database: Species home | Curator's page (species) | Curator's page (database)

PabMLST

J '/" Users: Add | Query/update
Isolates: Add | Queryfupdate | Batch insert

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

Update isolate

Isolate fields
id:!
isolate:!
country:!
species:!
sender:!
curator:!
date entered:!
datestamp:!
region:
year:
epidemiological year:
age yr:
age mith:
sex
disease:
source:

epidemiology:
Serogroup:

MLEE designation:
serotype:

Sero subtype:

ET no:

penicillin:
penicillin range:
amoxicillin:
sulphonamide:
ceftriaxone:
ceftriaxone range:
chloramphenicol:
chloramphenicol range:

14627 [1]
M20918 [E]
USA

Meisseria meningitidis
Zhao, Xin (xinzhao)
Keith Jolley (keith) [£]
2010-01-26 1]
2014-07-10[1]
A
2009

I~

=&

EIEE « =

-0
B
-

Loci

4 ||| Allloci -
- L] Genetic Information Processing
;---_Jl'uletabolism

- L] Pilin

.| Typing

MLST

- | | Finetyping antigens

- || Antigen genes

H | Rihnznmal MI ST
4 T 3

MLST

m

al adk aroE fumC qdh
1/5Jupdate | 1/5 | update 2|5 update 15| update 35| update

pdhC pam 5T clonal complex
6,334 5 update 19 5 update 4789 7980 ST-5 complex/subgroup Il

Locus: '"16S_rDNA ~ | Add/update

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

‘Add/update’.
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; Database: Species home | Curator's page (species) | Curator's page (database)
/ Users: Add | Query/update
Isolates: Add | Query/update | Batch insert

PabMLST

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

Update isolate

Isolate fields
id:!
isolate:!
country:!
species:!
sender:!
curator:!
date entered:!
datestamp:!
region:
year:
epidemiological year:
age yr:
age mith:
sex
disease:
source:
epidemiology:
Serogroup:
MLEE designation:
serotype:
Sero subtype:
ET no:
penicillin:
penicillin range:
amoxicillin:
sulphonamide:
ceftriaxone:
ceftriaxone range:

chloramphenicol:
chloramphenicol range:

14627 [1]

M20918

USA

Meisseria meningitidis
Zhao, Xin (xinzhao)
Keith Jolley (keith) [£]
2010-01-26 1]
2014-07-10[1]
A
2009

I~

=&

EIEE « =
[~]

4
SEG

Loci

A _:JAII loci

+ .| Genetic Information Processing

.| Metabolism

.\ | Other schemes

Locus: abc?

|\ | Loci notin schemes

esignations

~ | Add/updats

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.
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f . i Database: Species home | Curator's page (species) | Curator's page (database)
P lIMILE T/ users: Add | Querylupdate

B S

Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log cut | Change pesswerd

Update abcZ allele for isolate 14627

Provenance/meta data

id:
isolate:
strain designation:

country:
region:

year:

source:
species:
serogroup:
sender:
curator:
update history:
date entered:
datestamp:

Update other loci:

Locus: abcZ

14627

M20918

A P1.20,9: F3-1: 5T-4789,7980
(ecs)

USA

1A

2008

CSF

Meisseria meningitidis
A

Xin Zhao

Carina Brehony

28 updates| Show details
2010-01-26
2014-06-17

~ | Addiupdate

Locus: abcZ

Add new allele designation

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

Record
isolate id!
locus!
allele id:!
sender!

14627
abc?
pr—

5
Jolley, Keith (keith)

status:!

confirmed :

method:!
curator:!
datestamp:!
date entered!
comments:

Action
Reset

manual

Keith Jolley (keith)
20140710
20140710

Submit

Existing designations

Update | Delete

allele id

[sendor |_status | mothod comments

1 Xin Zhao confirmed manual

6.8 Batch updating multiple isolate records

Select ‘batch update’ isolates link on the curator’s index page.

6.8. Batch updating multiple isolate records
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PubhIL. Users: Add | Query/update

‘ . G, Database: Species home | Curator's page (species) | Curator's page (database)
T Isolates: Add | Query/update | Batch insert

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

users

USEr groups Users can be members of these groups - use for setting access pemissions.

+ o+ o+ o+
ECHECIRCIpRY

user group members ++ Add users to groups for setting access permissions.
user permissions ++ Set curator permissions for individual users - these are only active for users with a status of "curator’ in the users
table.
isolates + ++ query | browse | list|
isolate field extended attribute + ++ 2 Add values for additional isolate field atiributes.
values
projects & ++ ? Set up projects to which isolates can belong.
project members i ++ ? Add isolates to projects.
isolate aliases = = ? Add alternative names for isolates.
PubMed links + ++ 7
allele designations ++ ? Allele designations can be set within the isolate table functions.
sequences + ++ ? The sequence bin holds sequence contigs from any source
accession number links & £ 2 st with ion number.
experiments & ++ ? Setup expalments to which sequenDE in the bin can belong.
experiment sequences ? Add links i to
sequence tags scan ? Tag regions of within the bin with locus i
/‘9‘ Database configuration
Iou
databank scan
locus aliases + ++ 7 Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ Set up in silico PCR reactions. These can be used to filter for tagging to specificrep lodi.

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 ‘Overwrite existing data’ checkbox. Press ‘submit’.
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Database: Species home | Curator's page (species) | Curator's page (database)
/ Users: Add | Query/update
Isolates: Add | Query/update | Batch insert

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 fieldocus name and then the final column should contain the value to be entered, e.g.

id field walue
2 country USA
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.
» The scriptis compatible with STARS output files.

Please enter the field(s) that you are selecting isolates on. Values used must be unique 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 value Primary selection field: id - @ Add additional new designation
109 serogroup B Optional selection field: <none> -~  /Replace existing designations

101 B
SERRHROER Update existing values Action

Reset

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.

i e Database: Species home | Curator's page (species) | Curator's page (database)

= FIliJ '5_1 ST / Users: Add | Querylupdate

WENE—— Isolates: Add | Querylupdate | Batch insert

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

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) currently in database] _Action |

100 serogroup B update field with new value

2 101 serogroup B C update field with new value
Action

Upload

Back to main page

You can also use a secondary selection field such that a combination of two fields uniquely defines the isolate, for
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:
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isolate country field value
CN100 UK serogroup B
CN103 UK serogroup B

6.9 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 Query
isolates link:

R e Database: Species home | Curator's page (species) | Curator's page (database)
‘ PubhMIS Jj Users: Add | Querylupdate
T Isolates: Add | Query/update | Batch insert

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

users + 7
user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting acocess permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of "curator’ in the
users table.
isolates + ++ browse | list|
batch update
isolate field extended attribute + £ ? Add values for i isolate field
values
projects + ++ ? Set up projects to which isolates can belong.
project members + ++ ? Add isolates to projects
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functicns.
sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links + ++ ? iat with number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links iati to i
sequence tags scan ? Tag regions of within the bin with locus i

‘/fu Database configuration

Baich Add| Update ordeletsl ————————— Commems
++ ?

loci +
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci.

Enter search criteria that specifically return the isolates you wish to delete. Click ‘Delete ALL’.
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( . gty Database: Species home | Curator's page (species) | Curator's page (database)
TS T Users: Add | Queryiupdate

R Isolates: Add | Queryiupdate | Batch insert

Logged in: Keith Jolley {keith). Log cut | Change password

Toggle: i Field help: id
Isolate query/update
Isolate provenance/phenotype fields Display/sort options
Combine with: AND « Order by: id ~ ascending form
date entered v = v~ 2014-03-17 Display: 25 w records per page[i] options

curator (surname) - + Jolley
Action

Reset Submit

3 records returned. Click the hyperlinks for detailed information

Delete Tag scanning Projects

[Coseer] Scan Select project.. - Link

Sequence| New soliefckis Seghm Mt
Delete ] . size
o Version isolate count ear species |serogroup| (bp) | ST | clonal complex o
Ty |y p group| (bp| P VR1 VR2 VR

delete update wupload create 28783 001214 Czech 2014 carrier MNeisseria 0 10733 52 101 F5-8
Republic meningitidis updste update update
delete update wupload create 28784 001414 Czech 2014 carrier Neisseria B 0 L ST-35complex 22-1 14 F41
Republic meningitidis update jupdate jupdate
delete update wupload create 28785 001514 Czech 2014 invasive MNeisseria B 0 10734 5T-41/44 22-1 14 F52
Republic (unspecified/other) meningitidis complex/Lineage updste updste update

3

You will have a final chance to change your mind:

_ Database: Species home | Curators page (species) | Curators page (database)
]_‘T)'T?]_\"_J.zg Users: Add | Query/update

e i e

N Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log cut | Change password

Delete multiple isolate records

If you proceed, you will delete 3 isolate records. Please confirm that this is your intention.

[ Corirm deicion’ ]

Click ‘Confirm deletion!’.
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6.10 Uploading sequence contigs linked to isolate records

6.10.1 Select isolate from drop-down list

To upload sequence data, click the sequences batch add (++) link on the curator’s main page.

Database: Species home | Curator's page (species) | Curator's page (database)
‘ ! - THJJ\‘TJ.: <. JJ Users: Add | Query/update

Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley (keith). Log out | Change password
Database curator's interface - Neisseria PubMLST
/ Add, update or delete records
users +
user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for setting access permissions.
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of "curator’ in the
users table.
isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ ? Add values for i isolate field
values
projects + ++ ? Set up projects to which isclates can belong.
project members + ++ ? Add isolates to projects
isolate aliases + ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ? The sequence bin holds sequence contigs from any source.
accession number links + - ? with number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links iati to
sequence tags scan ? Tag regions of within the bin with locus i
/u Database configuration
Iom
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ Set up in zilico PCR reactions. These can be used to filter genomes for tagging to specific repetitive loci
— == . . - R e e e e P

Select the isolate that you wish to link the sequence to from the dropdown list 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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R Database: Species home | Curator's page (species) | Curator's page (database)
SIS L/ Users: Add | Queryiupdate
T Isolates: Add | Queryupdate | Batch insert

Logged in: Keith Jolley (keifh). Log cut | Change password

Batch insert sequences

Topgle: ¢

This page allows you to upload sequence data for a specified isolate record in FASTA format.

If anisolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniguely defines the isolate, can be named in the identifier rows of the

FASTAfile. 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

TTTAATTCTARRRTATATTTTTTTTCARAGTTACTCRATATTTAGTTAGTTITCCTTTTACT oy
GEGTATGTAGTAATCARATTTCCTGACTTATCTGTARATACTTTAATTGTAGTTIGTGGET
[TGTCCACCTICTITAATAGAAGTAGTACCARTARCTITTCCTACATCGACAGTCCGCATA
TATTGGCCATCAGGACTICATCGATACGEGAGRRGRRACTACTTITATTACTITGARGTATA
IR CCTTCAATTCATTTGGGGAGATGOTARRRACTCRARCGGTTATTCGCRAATAGGCCTATGS
AR GTGCCCCTCARGAACATGCTCARAGCCAGCAGATACCGETTGTCCCGTITIGICTCATT
(GETGTATATCGAGTAGTACTATTICGCTATATIARTICGTGTATTTACAGCACCTATATIT
TTTGATTCTIGIAGTARGCCATCARGTICTITARCIGTICTGGGETTGGETATAGCCIGCTIG
[GCCGCCTTCGCTTTCEACRACGCCCCCACAGGCECTTCCCARAGCETTGCCTACCETTACT
[GCACCCGTGECEATTICCCECGCCCGCTTCGECAGCCIGAGTGACCATGACAGTACAACCA
[CARGEATTAGCCATGCAGETGCTGATAGCTART TTACCCECTGTACCGRATCAGCEERAGCT
(GTCCRACCTGCAGCATRARRCCCCATAGCTGGTRARTCRACRATCGGGCCTGTGATGCCATTA
CGGATATTGCTTATCCARATGGCAGCATCCTTATCCTGCGGATTAGTCATCGCACCTGCC
[GCATGTGCAGGCATAATACTTTGEATGATITITICCAGTGCGETTTTGICGGECTICTGC
[GETTGATGCTITITICGCATTGETAGGGETACTGICARRATTCARRGCATTATTICACTACC
[GCCACCTCAGCCGCATTCGCCGCAGTATTCACATCGCCGCCGTTGAGTGCCGCCACGCTG
CCGGECAATAATCTICCGAGTARCTGATAACCTTATGCITTTCCGCATCGCTGAGTGTAGCA
[FEETTTCTGCCGCCARGTATGEATTCAGCTACGRTITCCCCARCTGCTGCGCCARTTGECC
[CCGTCTTTACATITICCITIGTACCARTCCGCTARCACACCCAGCCARRGCCTIGEECGARAC
TEGTTTGGCRACATR 57

Back

Attributes
isolate id: |

2)120M -
identifier field:§ id
Jolley, Keith (keith) -

sender: |
method:

un id:
assembly id:

Options
["IDonttinsert sequences shorterthan 250
Link to experiment: -

- bps

Alternatively upload FASTA file
Select FASTAfile

No file selected

Action

Reset

Click ‘Submit’. A summary of the number of isolates and their lengths will be displayed. To confirm upload, click

‘Upload’.

e Database: Species home | Curator's page (species) | Curator's page (database)
o 1/ users: Add | Queryiupdate
T Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley fkeith). Log out | Change password

Batch insert sequences

Toggle: ¢

The following sequences will be entered.

Original designation Sequence length

» Number of contigs: 359

180426|NODE_12711_length_267135 cov 16536217 26167 o [ p e e
180427|NODE_519_length_1208_cov_9.455298 1240 T Ty (15 e T2
180428|NODE_§55_length_1534_cov_15.418513 1566  Total length: 2059417
180429|NODE_675_length_1548_cov_17.753876 1580 « Mean length: 5736
180430|NODE_31_length_8390_cov_14.525030 8422 o MED: 10581
180431|NODE_254_length_2721_coy_18 400587 2753 + N30 3126
180432|NODE_262_length_1955_cov_8.388747 1987 « NO5: 1863
180433/NODE_252_length_30791_cov_15.767627 30823
180434|NODE_189_length_536_cov_31.078358 568
180435|NODE_716_length_511_cov_12 113503 543
180436/NODE_465_length_13739_cov_15 131669 13771
180437|NODE_38_length_15888_cov_17 174660 15820
180438|NODE_778_length_2398_cov_8 673060 2430
180439|NODE_1765_length_657_cov_8 754947 689
180440|NODE_729_length_255_cov_13 007843 287
180441|NODE_52_length_16337_cov_17 192997 16369
180442|NODE_190_length 652 cov_116.434052 684
180443INODE_95 length_3094_cov_14.927279 3126
180444/NODE_770_length_5072_cov_12 878943 5104
180445|NODE_263 length_1223_cov_10 451348 1255
180446/NODE_181_length_4496 cov_14.635231 4528
180447|NODE_558 length_4435 cov_14.670198 4458
180448/NODE_1179_length_917_cov_13.504908 949
180449|NODE_527_length_4033_cov_15.608480 4065
180450/NODE_212_length_2435 cov_12.223409 2467

180451|NODE_54_length_790_cov_9.398734 822

180452/NODE_146_length_12751_cov_14 578794 12793
180453INODE_11_length_16414_cov_13.733703 16446
180454/NODE_386_length_3699_cov_13.323060 373
180455/NODE_215_length_395_cov_4.250633 427

It is also possible to upload data for multiple isolates at the same time, but these must exist as single contigs for each
isolate. To do this, select ‘Read identifier from FASTA’ in the isolate id field and select the field that you wish to use
as the identifier in the ‘identifier field’, e.g. to use isolate names select ‘isolate’ here.

6.10. Uploading sequence contigs linked to isolate records
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oA Database: Species home | Curator's page (species) | Curator's page (database)
AT.ET"/ Users: Add | Queryiupdate
Isolates: Add | Queryupdate | Batch insert

Logged in: Keith Jolley (keifh). Log cut | Change password Topgle: ¢

Batch insert sequences

This page allows you to upload sequence data for a specified isolate record in FASTA format.

If anisolate id is chosen, then all sequences will be associated with that isolate. Alternatively, the isolate id, or any other isolate table field that uniguely defines the isolate, can be named in the identifier rows of the
FASTAfile. 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
0021/93 - isolate id: ' Read identifier from FASTA -
CALGCOARARRRATCAT TOACGARGGCGGCT TGETGCGOEACGACATCATTATCEGECATG ] identifier field: | isolate .

IGTCARAGAACGCATCECECAAGACGACTGCARARACCETTICCTGTICGACGETTICCCG

CGCACA T T GG AT AR CCE ARG GATGET T CAACCACECGT GEAT T TGEATGCARTCEIT sender:! Jolley, Keith (keith) A
2R AT CCACGT O CTCACAGCGTGATTGTCCACCEIATCAGCEECCECCECRTICEATITE methad: -

T T O e e COTACT T AL CA GG T TACC T ACA A OO RO CARAC T GAAGGCAARGACEAG T

GTAACCEGCGARGAT T TGAT TCAGCGCGACGACGACARAGAAGARACCGTGARRARACEE assemblyid:

T I GCC eI I TACCAC RGO AL e G T T T T GEI CEATTTTTACRAGCRARACTECRLGEC

m

G2 LCACECGCCTARATATATCARAGTTGACGGCACTCAGCCGGTA Options
0030/93

anGCaAAAAA R AT CATTEACGAAGGCERCTTGETGCRCEACGACATCATTATCEECATE "] Dontinsert sequences sharterthan 250 + bps
GTCLAAGRLCGCATCECGCARGACGACTGCARARACEETITCCTIGITIGACGEITICCCE Link to experiment -

CGCACECT GECACAGECCEARGCEATEGTTEARGCAGECETGGATTTEEATGCAGTCETT

AL TCGACEIGCCT GACAGCETGATTGICGACCECATEAGCEECCECCECEIGCATTTR Alternatively upload FASTA file Action
GCTTCCEGCCETACT TACCACGTTACCTACRACCCGUCCARAGTIGAMGECARAGACGAC ' selectFASTATIE e | [ S0
GTAACCEGCEAAGATTTGATTCAGCGCGACGACEACALLGAAGALACCGT GARARARCGT Tt

ICTTGCCGTTTACCACCAGCRARACCERAAGTITIGGTIGATTTITTACAGCRARACTGCRAGEE

AL CACGCGCCTARATACATCAARGTTGACGGCACICAGCCGETA

>0033/93

(GLLGCGRL LA TCATTGACGAAGGCGGCTIGGT GCGCGACGACATCATTATCGGCRTG -
ICTCAAAGAACGCATCECECAAGACGACTGCARARACEETTTICCTGTTCGACGETTICCCE

Back

Provided the identifier used uniquely identifies the isolate you will get a confirmation screen. If the isolate name does
not do this you’ll probably have to use the database id number instead. Click ‘Upload’ to confirm.
Database: Species home | Curator's page (species) | Curator's page (database)

=
o 1/ users: Add | Queryiupdate
o Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley fkeith). Log out | Change password Toggle: ¢

Batch insert sequences

The following sequences will be entered. Any problems are highlighted.

BIGSdb id [Identifier field (isolate)| Sequence length |Comments| Status |
465

938 0021/93 Will upload
944 0030/93 465 Will upload
946 0033/93 465 Will upload

6.10.2 Select from isolate query

As an alternative to selecting the isolate from a dropdown list (which can become unwieldy for large databases), it is
also possible to upload sequence data following an isolate query.

Click the isolate query link from the curator’s main page.
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oo Database: Species home | Curator's page (species) | Curator's page (database)
TSN/ Users: Add | Querylupdate
I Isolates: Add | Querylupdate | Batch insert

P

Logged in: Keith Jolley (keith). Log cut | Change passward

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

users +
user groups + ++ ? Users can be members of these groups - use for setting acosss permissicns.
user group members + ++ ? Add users to groups for setting access permissions
user permissions + ++ ? Set curator permissions for individual users - these are only active for users with a status of 'curator’ in the users table.
isolates + - bmwse list | batch update
isolate field extended attribute values  + ++ ? Add values for additional isolste field attributes.
projects + ++ ? Set up projects to which isolates can belong.
project members + ++ ? Add isolates to projects.
isolate aliases + ++ ? Add slternative names for isolstes.
PubMed links - ++ ?
allele designations ++ ? Allele designations can be set within the isclste table functicns.
Sequences + ++ ? The sequence bin holds sequence contigs from any source.
accession number links - ++ 7 Associate with ion number.
experiments + ++ ? Set up experiments to which sequences in the bin can beleng.
experiment sequences ? Add links i to
sequence tags scan ? Tag regions of within the bin with locus

f Database configuration
Batch Add|Updatoordeletel ——___ Commemts |
++ 2

loci +
databank scan
locus aliases + ++ ? Add alternative names for loci. These can also be set when you batch add loci.
PCR reactions + ++ Set up in silico PCR readtions. These can be used to filter genomes for tagging to specificrepetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci
isolate field extended attributes + ++ ? Define sdditienal attributes to associste with values of a particuler isclate record field.

Record type 'add |Batch Add| —Update or delete
o 7

Enter your search criteria. From the list of isolates displayed, click the ‘Upload’ link in the sequence bin column of

the appropriate isolate record.

~o oo Database: Species home | Curators page (species)| Curators page (database)
Pl MILST ) users: Add | Querylupdate
T Isolates: Add | Querylupdate | Batch insert

Display. 25 « records per page [i]
Action
Reset Submit

1 record returned. Click the hyperlink for detailed information.
Delete Tag scanning Projects

Delete ALL Scan Select project.. ~ Link

Isolate fields B M

Sequence New
bin version

Delete |Update

delete update create

(unspecified/other) meningitidis complex

Logged in: Keith Jolley fkeiffi). Log cut | Change password Toggle: i Field help: id -
Isolate query/update

Isolate provenanceiphenotype fields Displayisort options

isolate - = ~ FAM12 Order by: id ~ ascending «

Sequinsize | MST |
PorA | PorA

698 FAM18 Z4259 USA 1983 invasive Meisseria c 2194961 11 ST-11 complex’ET-37 5 update 2 updm= F1-30
update

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.

6.10. Uploading sequence contigs linked to isolate records
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o oo Database: Species nome | Curator's page (species) | Curators page (database)
PubMILS’] / Users: Add | Querylupdate
T Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley fkeith). Log cut | Change password

Batch insert sequences

Toggle: i

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 Upioad' 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 i 98) FAM18

sender: !
method: -

run id:

assembly id:

Options
[“IDentinsert sequences shorterthan 250 + bps
Link to experiment: -

Alternatively upload FASTA file Action
Select FASTA file:

No file selected

Reset Submit

Back

6.10.3 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 tag 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.
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*;o, Database: Species home | Curator's page (species) | Curator's page (database)
/-’ Users: Add | Queryfupdate
" Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley fkeith). Log cut | Change password Toggle: i

Batch insert 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 Upioad' 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:! Read identifier from FASTA -
identifier field: id -
sender. ! -
method: -
run id:
assembly id:
Options
[“IDontinsert sequences shorterthan 250+ bps
Link to experiment: -
Alternatively upload FASTA file Action
Select FASTA file: Resel | Submit
No file selected.

Back

6.11 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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2o Database: Species home | Curator's page (species) | Curators page (database)
TAILET /) users: Add | Queryfupdate
R Isolates: Add | Query/update | Batch insert

F.

Logged in: Keith Jolley fkeith). Log cut | Change password

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

Record fype 'add  Baich Add] —— Update or delete
- ?

users +
user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for sefting acoess permissions.
user permissions + ++ ? Set curator permissions for individusl users - these are only active for users with & status of ‘curator’ in the users table.
isolates + ++ query | browse | list | batch update
isolate field extended attribute values  + ++ ? Add values for additicnal isolste field stiributes.
projects + + ? Set up projects to which isolates can belong
project members + ++ ? Add isolates to projects
isolate aliases - -+ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functions
sequences + ++ ? The sequence bin holds sequence contigs from any source:
accession number links + -+ ? Aszociate sequences with GenbanW/EMBL accessicn number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links isti to i
seguence tags ? Tag regicns of within the bin with locus

,§-V Database nnnfiguratinn
Baich Add Updateordeletel ——————— Commems |
oy 2

loci +
databank scan
locus aliases + ++ ? Add alterative names for loci. These can also be set when you bstch add lodi
PCR reactions + ++ Set up in silico PCR resctions. These can be used to filter genomes for tsgging to specific repetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci.
iznlata fiald avtandad aftrinitac + -+ 2 Nefine additinnal atribites in assnriate with valies of 2 nadicnlar isnlste rerndd fisld

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.

- s Database: Species home | Curator's page (species) | Curator’s page (database)
DAL users: Add | Querylupdate
U Isolates: Add | Querylupdate | Batch insert

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

Sequence tag scan

Please select the 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 or tags by selecting the appropriate options.

Isolates Loci Schemes Parameters
19)83131 - a2 (pgm) - 4 [l ] Al loci - Min % identit, 70 ~ [5]
i‘g ?2355 :EE&:}SWH} .| Capsule Min % alignment 50 « [5]
31)10 aceF (NEIS1273) -~ [[].L] Genetic Infarmation Proce| BLASTN word size: 20 - [1]
D acnA (NEIS1729) -~ ||| Metabolism T Returnupte: 1 - pariial match(es)

) 26 acnB (NEIS1492) 4[] 1] Typing )

. Stop after: 200+ new matches 3]
46) 255 adk - Wl MLsT
52)243 adk (NEISO767) =
e Eeed i ] Finetyping antigens Stop after: 5~ minute(s) 3]
64) 254 aroE (NEIS1810) ||| Antigen genes [Cluse TBLASTX[T]
67) 55611 - aspA -~ ||| eMLST (20 locus parti: ~ [ZI Hunt for nearby start and stop codons [1]
P T — 3 ["I Return partial matches even when exact matches are found

[“IRescan even if allele designations are already set
[CIrescan even if allele sequences are tagged
["I mark missing sequences as provisional allele 'O’

Resfrictincluded sequences by
Sequence method: - &
Project - [
Experiment: - [i]

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).
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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

Options can be returned to their default setting by clicking the ‘Defaults’ button.
o ooosaooo Database: Species home | Curator's page (species)| Curator's page (database)
PulMILST / users: add | Querylupdate
T Isolates: Add | Querylupdate | Batch insert

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

Sequence tag scan

Toggle: i

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 or tags by selecting the appropriate options.

Isolates Loci Schemes Parameters
19)83131 - aZ (pgm) - i [ L Allloci - Min % identity: 70 « [5]
igg fj355 ag %:4&5:)51015) - []/i] Capsule Min % alignment 50 + [1]

al lest . .
31) 10 aceF (NEIS1279) - ||| Genetic Information Proce BLASTN word size: 20 - [1]
EE acnA (NEIS1729) ||| Metabolism 1 Returnupto: 1+ parlial match(es)
35)26 acnB (NEIS1492) &, | Typing
46) 255 adk : Bater! Stop after: 200« new matches 7]
52)243 adk (NEISO767) i =
61)393 aro || Finetyping antigens SIPTEE R T RGN
84) 254 aroE (NEIS1210) ] Antigen genes [ClUse TBLASTX[T]
67) 55611 - asph - || eMLST (20 locus parti ~ [ Hunt for nearby start and stop codons [1]
q m 3 ["I Return partial matches even when exact matches are found

"I Rescan even if allele designations are already set
[CIRescan even if allele sequences are tagged
["I mark missing sequences as provisional allele 'O’

Restrict included sequences by
Sequence method: ~ [1]
Project - [i]
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). Any identified sequences will be listed in a table, with checkboxes indicating whether
allele sequences or sequence regions are to be tagged.
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Database: Species home | Curator's page (species) | Curator’s page (database)

LT/ Users: Add | Queryiupdate
T Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley {keith). Log out | Change psssword

Sequence tag scan

Toggle: [i

% Alignment Allele . Sequence Predicted Predicted . Designate Tag ’
100.00 433 433 0.0 182791 7064 7496 T064 T496 — -

34)20
34)20
34)20
34)20
34)20
34)20

34)20

exact

exact

exact

exact

exact

exact

exact

Action

Tag allelesisequences

abcZ
adk
aroE
fumC
gdh
pdhC

pgm

1

3

1

100.00

100.00

100.00

100.00

100.00

100.00

Started: Thu Jul 10 11:26:16 2014
Finished: Thu Jul 10 11:26:30 2014

Elapsed time: 14 seconds

465

490

465

501

480

450

465

490

465

501

480

450

Please note that scan results will remain on the server for 7 days

0.0

0.0

0.0

00

00

0.0

182750

182731

182815

182852

182819

182831

1392 1856

32577 33066

19783 20247

TH16 8016

13868 14347

24559 25008

1392

32577

19783

7516

13868

24559

extract |
1856
extract
33066
extract —
20247
extract —
8016
extract —|
14347
extract
25008

extract

AR N

-

-

.
II!H!!!!
.
II!HH!!!

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

by batch uploading to sequence definition database.

See also:

Offline curation tools

Automated offline sequence tagging

6.12 Projects

6.12.1 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.
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o .o Database: Species nome | Curators page (species) | Curators page (database)
‘ B MILST ) Users: Add | Querylupdate
T Isolates: Add | Querylupdate | Batch insert

Logged in: Keith Jolley fkeith). Log cut | Change password

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records
Record fype Baich Add] _Update or deleto
- 2

users +
user groups + ++ ? Users can be members of these groups - use for setting access permissions.
user group members + ++ ? Add users to groups for sefting acoess permissions.
user permissions + ++ ? Set curator permissions for individusl users - these are only active for users with & status of ‘curator’ in the users table.
isolates + ++ query | browse | list | batch update
isolate field extended attribute values _ + ++ ? Add values for additicnal isolste field stiributes.
projects ++ ? Set up projects to which isolates can belong
project members + ++ ? Add isolates to projects
isolate aliases - -+ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isolate table functions
sequences + ++ ? The sequence bin holds sequence contigs from any source:
accession number links + -+ ? Aszociate sequences with GenbanW/EMBL accessicn number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong
experiment sequences ? Add links isti to i
seguence tags scan ? Tag regicns of within the bin with locus

jy Database nnnfiguratinn
Baich Add Updateordeletel ——————— Commems |
oy 2

loci +
databank scan
locus aliases + ++ ? Add alterative names for loci. These can also be set when you bstch add lodi
PCR reactions + ++ Set up in silico PCR resctions. These can be used to filter genomes for tsgging to specific repetitive loci
nucleotide probes + ++ Define nuclectide probes for in silico hybridization reaction to filter genomes for tagging to specific repetitive loci.
iznlata fiald avtandad aftrinitac + -+ 2 Nefine additinnal atribites in assnriate with valies of 2 nadicnlar isnlste rerndd fisld

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.

You can also enter a full description. If this is added, the project description is displayed at the top of an isolate
information page. The full description can include HTML formatting, including image links.

Click ‘Submit’.

. =ooa o, Database: Species home | Curators page (species) | Curators page (database)
‘ il LS/ users: add | Queryiupdate
h B Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley {keith). Log out | Change pessword Toggle: | §

Add new project description

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

Record Action

id! 3 & Reset
short description:! MRF Meningococcus Genome Library [

curator:! Keith Jolley (keith)
datestamp:! 2014-07-10

full description: ¢div style="float:right; padding: O Zem"»<img sro="/images/mrf 20.gif"
alt="MRF" style="border: 1lpx solid #a0a0a0; 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 Wellcome Trust Sanger Institute and the University of Oxford,
funded by the Meningitis Research Foundation.</p>
<p>Use of the MRE Genome Library data <a href="/cgi-bin/bigsdb \

[Lm | »

6.12.2 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.
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" rrORey Database: Species home | Curator's page (species) | Curator's page (database)
PunlaMIILET / users: Add | Queryiupdate
T Jsolates: Add | Queryfupdate | Batch insert

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

Database curator's interface - Neisseria PubMLST

/ Add, update or delete records

Batch -
-+ ?

-
user groups + ++ ? Users can be members of these groups - use for setting scoess permissions
user group members + ++ ? Add users to groups for setting acoess permissions.
user permissions + ++ ? Set curstor permissions for individual users - these are only active for users with a status of "curator in the users
table.
isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ 2 Add values for sdditional isolate field atiributes.
values
projects ++ ? Set up projects to which isolates can belong.
project members ++ ? Add isclates to projects.
isolate aliases ++ ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The seguence bin holds sequence contigs from any source.
accession number links + ++ ? i with ion number.
experiments + ++ ? Set up experiments to which sequences in the bin can beleng.
experiment sequences ? Add links iati to i
sequence tags scan ? Tag regions of sequences within the sequence bin with locus information.

/ Database configuration
Batch Add|Updateordelete, _________ Comments |
—+ ?

loci +
databank scan
locus aliases + ++ ? Add altemative names for loci. These can also be set when you bstch add loci

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’.

. ... Database: Species home | Curator's page (species)| Curator's page (database)
PubMLS J.’/ Users: Add | Query/update
T 7 lsolates: Add | Query/update | Batch insert

Logged in: Keith Jolley {keith). Log out | Change password Toggle: i

Add new project member

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

Record RECZ
projectid! MRF Meningococcus Genome Library - Reset -
isolate id:! 18968 <

curator:! Keith Jolley (keith)
datestamp:! 2014-07-10

To add isolates in batch mode. Click the batch add (++) project members link on the curator’s main page.
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S
|/ Users: Add | Querylupdate

‘ _ " Database: Species home | Curator's page (species) | Curator's page (database)
Isolates: Add | Querylupdate | Batch insert

Download an Excel submission template:

Logged in: Keith Jolley (keith). Log out | Change password
Database curator's interface - Neisseria PubMLST
/ Add, update or delete records
Batch -

users + == 2

user groups + ++ ? Users can be members of these groups - use for setting scoess permissions.

user group members + ++ ? Add users to groups for setting acoess permissions.
USET permissions + ++ ? Set curator permissions for individual users - these are only active for users with & status of 'curator’ in the users
table.
isolates + ++ query | browse | list|
batch update
isolate field extended attribute + ++ 2 Add values for sdditional isolate field atiributes.
values
projects + ? Set up projects to which isolates can belong.
project members + ? Add isclates to projects.
isolate aliases + ? Add alternative names for isolates.
PubMed links + ++ ?
allele designations ++ ? Allele designations can be set within the isclate table functions.
sequences + ++ ? The seguence bin holds sequence contigs from any source.
accession number links + ++ ? i with ion number.
eyneriments + ++ ? Sat 1n s¥nerimants tn whirh senuennes in tha hin ran halann

o, Database: Species home | Curator's page (species) | Curator's page (database)
: Jj Users: Add | Query/update
. Isolates: Add | Querylupdate | Batch insert

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

Batch insert project members

Toggle: |{

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.

. sheet- use Paste special — textto paste the data.
Download submission template (xlsx format)

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

Reset

Back

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

Submit

the spreadsheet, listing the project and isolate ids. Copy and paste this to the web upload form. press ‘Submit’.

6.12. Projects




BIGSdb Documentation, Release 1.9.0

-}

g

P

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

Batch insert project members

o e Database: Species home | Curator's page (species) | Curator's page (database)
il LS T/ Users: Add | Queryiupdate
h Isolates: Add | Querylupdate | Batch insert

Toggle: |i

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 spreadsheet - use Paste special — textto paste the data
« Download submission template (xlsx format)

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

projecc_id

18968
18969
19023
13024
13025
19026
19027
ls0z2s
19029
13030
13031
19032
19958
138589
19960
19961
19362
19963
19964
19965

GlUCh GO ) 00 Lo Lo Lo GO Lo Lo (o L3 L3 Co L Lo LooLdGa

isolace_id

m

Back

6.13 Isolate record versioning

New in version 1.9.0.

Action

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:
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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

bMLST

Full information on isolate 5

Provenance/meta data

id: 21 source: throat swab update history: |1 update| show details
isolate: 5 epidemiology: endemic date entered: 2014-06-30
strain designation: NG: P1.NDND: F-ND: ST-ND (-} species: Meisseria meningitidis datestamp: 2014-06-30
country: Germany serogroup: NG
continent: Europe comments: Bavarian carriage study
region: Volkach sender: Ulrich Vogel, Univerity of Wuerzburg, Wuerzburg,
year: 1999 Germany
ageyr: 18 curator:  Keith Jolley, University of Oxford, UK (E-mail:

disease: carrier keith jolley@zoo.ox.ac uk)

Versions
More than one version of this isolate record exist

Older versions: 20

Publication (1)

» Claus H, Maiden MC, Wilson DJ, McCarthy WD, Jolley KA, Urwin R, Hessler F, Frosch M, Vogel U (2005). Genetic analysis of meningococci carried by children and young adults. J infect Dis 191:1263-71

Schemes and loci

% ||| No loci available for analysis

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:

. Database: Species home | Curator's page (species) | Curators page (database)
Users: Add | Queryfupdate
" Isolates: Add | Query/update | Batch insert

T
:;I
=
=

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

Database curator's interface - Neisseria PubMLST

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

Please select Whole database -

/_ Add, update or delete records

Record type [Add Batch Add|—Updae o delete
+ 2

users +

user groups + =+ ? Users can be members of these groups - use for sefting access permissions.
user group members + =+ ? Add users to groups for setting sccess permissicns.
user permissions + =+ ? Set curator permissions for individus| users - these are only sctive for users with s status of 'curator’ in the users table.
isolates + ++ balch update
isolate field extended attribute values  + =e 2 Add values for sdditional isolate field attributes
projects + £ ? Set up prejects to which isolates can belong.
project members + ++ ? Add isolates to projecis.
isolate aliases + ++ ? Add slternative names for isolates.
PubMed links + =+ ?
allele designations = 2 Allele designations can be set within the isolate table functions.
sequences = ++ 2 The sequence bin holds sequence centigs from any source.
accession number links + ++ ? Associate sequences with Genban/EMBL accession number.
experiments + ++ ? Set up experiments to which sequences in the bin can belong.
experiment sequences ? Add links associsting sequences to experiments.
sequence tags scan 2 Tag regions of sequences within the sequence bin with locus information.

f Database configuration
Batch Add|Updateordeletel ____________________ Comments |
+ =

loci +
databank scan
locus aliases + -+ ? Add altemative names for loci. These can also be set when you batch add lod.
PCR reactions + -+ Set up in sifico PCR reactions. These can be used to filter genomes for tagging to specificrepetitive lodi.
nucleotide probes + ++ Define nuclectide probes for in silico hybridization resction to filter genomes for tagging to specific repetitive lod.

Click the ‘create’ new version link next to the isolate record:
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‘ VILET ) users: Add | Queryiupdate

- Isolates: Add | Queryfupdate | Batch insert

_ Database: Species home | Curator's page (species) | Curator's page (database)

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

Browse Neisseria PubMLST database

Teggle: i

Field help: id -

Browse criteria
Order by. id
Direction:
Display. 25

ascending

~ records per page [i]

Action

Browse all records

D Include old record versions

30456 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Delete Tag scanning Projects
Delete ALL Scan Select project. « Link
Page: [f) = e =]

E— | — Isolate fields H Fi g
e I T e e =
VR1 VR VR
delete update upload create 1 A4M1027 B1; LISA 1937 invasive Meisseria A 2069108 4 ST-4 -2 10 F1-5
Z1001 (ur 1er) y complex/subgroup IV update  update  update
delete update  upload create 2 120M B35, Pakistan 1967 meningitis and Neisseria A 2059411 1 ST-1 52 10 F5-1
21035 septicaemia meningitidis complexisubgroup /Il wpdste  updste  update
delete update  upload create 3 M00242905 UK 2000 invasive Neisseria B 0 1099 19 15 add
(ur i er) meningitidi update  updatel
delete update upload create 4 M1027 B43; USA 1937 invasive MNeisseria A 0 4 S5T-4 2dd add add
Z1043 (ur i er) meningitidi complex/subgroup IV
delete update upload create 5 M00240227 UK 2000 invasive MNeisseria B 0 1100 ST-32 complewET-5 7 update 16 add
(ur i 1er) meningitidi complex updatel
delete update upload create 6 M00282207 UK 2000 invasive MNeisseria w 0 1101 ST-22 complex add add add
{ur er) m
delete update upload T 7891 B54; Finland 1975 invasive Meisseria A 2057385 5 5T-5 20 9 jupdatel  F3-1
71054 {ur er) || complex/subgroup Il update update
delete update  upload create 8 M00242007 UK 2000 invasive Neisseria B 0 1102 ST-18 complex add 14 add
(ur i er) meningitidi update
delete update upload create 9 0021/84 Czech 1984 invasive MNeisseria w 0 114 ST-22 complex 2dd add add
Danuhlin " u v i i

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.

‘ . Database: Species home | Curator's page (species) | Curator's page (database)

ST

Users: Add | Query/update
- Isolates: Add | Query/update | Batch insert

Logged in: Keith Jolley (keith). Log oul | 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: 30457 - [¥] add new version to projects Create
Provenance/meta data
id: 7 source: CSF comments: Pilillla
isolate: 7891 epidemiology: epidemic sender: Wendell Zollinger, Dept Bacterial
aliases: B54; 71054 species: Meisseria meningitidis Diseases,Walter Reed Army Institute of
strain designation: A P1.20.9: F3-1: ST-5 (cgk) serogroup: A e T )
country: Finland MLEE designation: Subgroup Il curator: Carina Brehony, University of Oxford, UK (E-mail.
carina.brehony@zoo.0x.ac.uk)
continent: Europe serotype: 421 .
T - e update history: |35 updstes| sShow details
. year: fediatn sere E"E?De: - date entered: 2001-02-07
isease: invasive (unspecifiediother) no: datestamp: 20140617
Publications (7)
Sequence bin
contigs: 199 N50: 23361 detailed breakdown:
total length: 2057385 bp N90: 6218
max length: 112831 bp N95: 3616
mean length: 10339 bp loci tagged: 1673
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Offline curation tools

7.1 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

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
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Database configuration name.

-h, —--help
This help page.

-i, ——-isolates LIST
Comma-separated list of isolate ids to scan (ignored if -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.

-g, ——quiet
Only error messages displayed.

-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.

-T, -—already_tagged
Scan even when sequence tagged (no designation).

-w, ——-word_size SIZE
BLASTN word size.
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-x, —-min ID
Minimum isolate id.

-y, ——max ID
Maximum isolate id.

7.2 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 /ust/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.

-A, -—-alignment INT
Percentage alignment (default: 100).

-B, —-—-identity INT
Percentage identity (default: 99).

-c, ——-coding_sequences
Only return complete coding sequences.

-d, ——-database NAME
Database configuration name.

-h, —-help
This help page.
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-i, —-—-isolates LIST
Comma-separated list of isolate ids to scan (ignored if -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.

-T, —-—already_tagged
Scan even when sequence tagged (no designation).

-w, ——-word_size SIZE
BLASTN word size.

-x, —-min ID
Minimum isolate id.

-y, ——max ID
Maximum isolate id.
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7.3 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
terminte 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
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CHAPTER 8

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.

8.1 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.

8.1.1 Scheme tree

e, Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
> 1"/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Pl

Download allele sequences

I 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
expand/collapse.

4 | | Allloci
i 1| Capsule
- ] Genetic Information Processing
+ 1| Metabolism
- i Typing
- .| Other schemes
i\ Locinotin 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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Pu TJJ J.v 3 J_/ 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

Download allele sequences

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.

4. || ] Allloci
i L] Capsule
.| Genetic Information Processing
- | Metabolism
Typing
- .| Finetyping antigens
- i| pIF species
.| Antigen genes
.| eMLST (20 locus partial genes)
.| eMLST (20 locus whole genes)
_J Other schemes
% |, ] Loci natin schemes

MLST

2[Alleles| Length Curator{s)
ﬂbCZ DNA 687 Fixed: 433 bp O.Harrison, K. Jolley
adk - DMA 463 Fixed: 465 bp 0. Harrison, K. Jolley
aroE DNA 738 Fixed: 490 bp O. Harrison, K. Jolley

|
fumC - DNA 700 Fixed: 465 bp O.Harrison, K. Jolley
gdh - DNA 708 Fixed: 501 bp O. Harrison, K. Jolley
pdhC - DNA 713  Fixed: 480 bp O. Harrison, K. Jolley
pgm - DNA 724 Fixed: 450 bp O. Harrison, K. Jolley

Download table: tab-delimited text | Excel format

Click the green download link for the required locus
MLST

Alleles Length Curator(s)

aer Fixed: 433 bp O. Harrison, K. Jolley
adk - DNA 453 Fixed: 465 bp O.Harrison, K. Jolley
aroE DMNA 738 Fixed: 490 bp O. Harrison, K. Jolley
fumC i DNA 700 Fixed: 465 bp O. Harrison, K. Jolley
gdh DNA 708 Fixed: 501 bp O. Harrison, K. Jolley
pdhC - DNA 713 Fixed: 480 bp O. Harrison, K. Jolley
pgm (] DNA 724 Fixed: 450 bp O. Harrison, K. Jolley

Download table: tab-delimited text | Excel format

Alleles will be downloaded in FASTA format, e.g.

>fumC_1
GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGCGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT
ACCATCGGTATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTCATC
GCCTACAACCTCTTGCAATCCATCCGCCTGTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCGTCGGCATTGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
CTGATGCTCGTTACCGCGTTAAACCGCAAAATCGGTTACGAAAAC

>fumC_2
GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGCGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT
ACCATCGGCATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTTATC
GCCTACAACCTCTTGCAATCCATCCGCCTCTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCATCGGCATCGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
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CTGATGCTCGTTACCGCGTTAAACCGCAAAATCGGTTACGAAAAC

>fumC_3
GAAGCCTTGGGCGGACGCGATGCCGCCGTTGCCGCTTCGGGCGCATTGAAAACGCTGGCG
GCAAGCCTGAATAAAATCGCCAACGACATCCGCTGGCTGGCAAGCGGCCCGCGCTGLGGT
TTGGGCGAAATCAAAATCCCCGAAAACGAGCCGGGTTCGTCCATCATGCCGGGCAAAGTC
AACCCGACCCAATGCGAAGCGATGACCATGGTGTGCTGCCAAGTGTTCGGCAACGACGTT
ACCATCGGCATGGCGGGCGCGTCGGGCAATTTCGAGCTGAACGTCTATATGCCCGTTATC
GCCTACAACCTCTTGCAATCCATCCGCCTGTTGGGCGACGCGTGCAACAGCTTCAACGAA
CACTGCGCCGTCGGCATCGAACCCGTACCGGAAAAAATCGACTATTTCCTGCACCATTCC
CTGATGCTGGTTACTGCGTTAAACCGTAAAATCGGCTACGAAAAC

8.1.2 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.
... 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

Download allele sequences

Loci by scheme | Alphabetical list | All loci by scheme

A
ArsR [MEIS1769] | i Variable: No limits set ArstamlIytranscnptmna\ regulator
AsnC [MEIS1566] i n DNA 121 Variable: No limits set transcription regulator AsnC
abcZ n DNA 687 Fixed: 433 bp 0. Harrison, K. Jolley
abcZ [NEIS1015] 1 n DMNA 330 Variable: No limits set ABC transporter ATP-binding protein
aceF [NEIS1279] i n DMA 333 Variable: (1563 min; 1641 max) dihydrolippamide acetyltransferase (EC 2.3.1.12)
ackAZ [NEIS1727] | i n DMNA 260 Variable: Mo limits set acetate kinase
acnA [NEIS1729] i n DNA 386 Variable: No limits set aconitate hydratase 1 (EC 4.2.1.3)
acnB [NEIS1492] i (o] DNA 349 Variable: No limits set aconitate hydratase 2 (EC 4.2.1.3)
adhA [NEIS0486] i n DNA 415 Variable: No limits set alcohol dehydrogenase
adhC [NEIS1241] i “ DNA 169 Variable: No limits set alcohol dehydrogenase
adk “ DNA 463 Fixed: 465 bp Q. Harrison, K. Jolley
adk [NEIS0767] | i “ DNA 169 Variable: No limits set adenylate kinase
aldA [NEIS1942] i “ DNA 306 Variable: No limits set aldehyde dehydrogenase
apaH [NEIS0610] 1 n DNA 92 Variable: No limits set diadenosine tetraphosphatase
argH [NEIS0580] i - DMNA 288 Variable: No limits set argininosuccinate lyase
aroE n DNA 738 Fixed: 490 bp 0. Harrison, K. Jolley
aroE [NEIS1810] (i [ DnA 223 Variable: Mo limits set shikimate dehydrogenase
aspA n DNA 97 Fixed: 432 bp K. Jolley
aspA[NEIS1185] (i [ DnA 326 Variable: Mo limits set aspartate ammonia-lyase
atlA [NEIS2274] (i [0 oDna 4 Variable: Mo limits set atlA / peptidoglycan transglycosylase
autA [NEIS1859] i n DNA 178 Variable: Mo limits set autotransporter A

Click the green download links for the required locus.

8.1.3 All loci by scheme

Loci can also be displayed by scheme with all schemes displayed.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
J_/ Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

Download allele sequences

Loci by scheme | Alphabetical list | All loci by scheme

MLST

ach DNA 687 Fixed: 433 bp O.Harrison, K. Jolley
adk - DNA 463 Fixed: 465 bp O. Harrison, K. Jolley
aroE - DNA 738 Fixed: 490 bp O. Harrison, K. Jolley
fumC - DNA 700 Fixed: 465 bp O.Harrison, K. Jolley
gdh - DMNA 708 Fixed: 501 bp O. Harrison, K. Jolley
pdhC - DNA 713 Fixed: 480 bp O. Harrison, K. Jolley
pgm - DMNA 724 Fixed: 450 bp O. Harrison, K. Jolley

Finetyping antigens
Alleles Length Full nameiproduct |Curator{s)

PorAVR1 i - peptide 253 Variable: Mo limits set PorAwvariable region 1 K. Jolley
POrAVR2 i [  peptide 713 Variable: No limits set PorAvariable region 2 K. Jolley
FetAVR = peptide 426 Variable: No limits set |. Feavers

rpIF species

AHeIes Length Full name/product

TpIF (i DNA 109  Fixed: 413 bp 505 ribosomal protein L6 (partial) E Watkms

ADP-heptose biosynthesis

wmioad  TypelAlleles| —Length | Fulnameproduct | )
NEIS0769 (hidA) |1 - DMNA 187 Variable: No limits set D-beta-D-heptose-7-phosphate kinase NMBO0825; MMCO7E9; faE C. Kahler
NEIS0773 (hidD) i - DMNA 241 Variable: No limits set ADP-D-beta-D heptose epimerase NMBO0828, NMCO773 C. Kahler
MEIS2014 (gmhB}) i - DMA 166 Variable: No limits set D-alpha,beta,D-Heptose 1,7 bisphosphate phosphatase  NMB2033; NMC2014 C. Kahler
MNEIS2055 (hidC) i - DMA 1568 Variable: Nolimits set  D-beta-D-heptose-1-phosphate adenylyliransferase NMB2078, NMC2055 C. Kahler
MNEIS2070 (gmhA) i - DMA 158 Variable: No limits set sedoheptulose-7-phosphate isomerase NMB2090; NMC2070 C. Kahler

Click the green download links for the required locus.

8.1.4 Download locus table

The locus table can be downloaded in tab-delimited text or Excel formats by clicking the links following table display.

L. Capsule

.| Genetic Information Processing
.| Metabolism

4- | Typing

LmLsT

.| Finetyping antigens

L] rpIF species

.| Antigen genes

|, eMLST (20 locus partial genes)
.| eMLST (20 locus whole genes)
|| Other schemes

.| Loci notin schemes

MLST
] Alleles Length Curator(s)
MNA

abcZ Fixed: 433 bp O. Harrison, K. Jolley

adk = DNA 463 Fixed: 465 bp O. Harrison, K. Jolley
aroE - DMNA 738 Fixed: 490 bp O. Harrison, K. Jolley
fumC - DMNA 700 Fixed: 465 bp O. Harrison, K. Jolley
gdh - DNA 708 Fixed: 501 bp O. Harrison, K. Jolley
pdhC (] DNA 713 Fixed: 480 bp O. Harrison, K. Jolley
pgm - DNA 724  Fixed: 450 bp O. Harrison, K. Jolley

Download tab\sital}delim\tedtex‘t | Excel format I

8.2 Scheme profile definitions

Scheme profiles, e.g. those for MLST, can be downloaded by clicking the appropriate link on the contents page.
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o Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
'/ Download: Alleles | MLST profiles
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.

“:'j\Q_. Query database F"@ Downloads & Option settings “ General information

+ Sequence query - query an allele sequence. » Allele sequences + Setgeneral options « Number of sequences: 364203
« Batch sequence query - query multiple sequences in FASTA format « Number of profiles (MLST): 7281
s Sequence attribute search - find alleles by matching attributes « Lastupdated: 2014-07-10
» Browse MLST profiles = Profile update history
= Search MLST profiles = About BIGSdb
» List-find MLST profiles matched to entered list.
» Search by combinations of MLST alleles - including partial matching
s Batch profile query - lookup MLST profiles copied from a spreadsheet

/' 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’

>3 Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
=)

Ly Download: Alleles | MLST profiles
Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle: [i

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.

= P N
Q\QJ Query database @ Downloads & . Option settings “ General information

» Sequence query - query an allele sequence. . = Setgeneral options = Number of sequences: 339729

« Batch sequence query - query multiple sequences in FASTA format s MLST ~ [ Downiced profies | = Number of profiles: Show

= Sequence attribute search - find alleles by matching attributes = Lastupdated: 2014-07-10

» Browse profiles » Profile update history

» Search profiles « About BIGSdb

» List-find profiles matched to entered list

« Search by combinations of alleles - including partial matching.

« Batch profile query - lookup profiles copied from a spreadsheet

« Extract finetype from whole genome data

/' Export pa Analysis

s 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.

H P O o0 Jo0 0l b whhEFE W

T abcz adk arokE fumC gdh pdhC pgm clonal_complex
1 3 1 1 1 1 3 ST-1 complex/subgroup I/IT
1 3 4 7 1 1 3 ST-1 complex/subgroup I/IT
1 3 1 1 1 23 13 ST-1 complex/subgroup I/II
1 3 3 1 4 2 3 ST-4 complex/subgroup IV
1 1 2 1 3 2 3 ST-5 complex/subgroup III
1 1 2 1 3 2 11 ST-5 complex/subgroup III
1 1 2 1 3 2 19 ST-5 complex/subgroup III
2 3 7 2 8 5 2 ST-8 complex/Cluster A4
2 3 8 10 8 5 2 ST-8 complex/Cluster A4

0 2 3 4 2 8 15 2 ST-8 complex/Cluster A4

1 2 3 4 3 8 4 6 ST-11 complex/ET-37 complex
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12 4 3 2 16 8 11 20

13 4 10 15 7 8 11 1 ST-269 complex

14 4 1 15 7 8 11 1 ST-269 complex
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CHAPTER 9

Data records

Record pages for different types of data can be accessed following a query by clicking appropriate hyperlinks.

9.1 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:
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9.1.1 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 ingitis F Foundati -ﬁ

Use of the MRF Genome Library data must be cited in any publication or presentation making use of it Meningitis =
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.

9.1.2 Provenance metadata

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) EMNA accession: ERRO086224 PRl
country: UK sender: Dorothea Hill
continent: Europe curater: Dorothea Hill, University of Oxford, UK (E-mail:
region: South East dorothea hill@zoo.ox.ac.uk)
year: 2010 update history: | 103 updates | show details
epidemiological year: 07/2010-06/2011 date entered: 2012-02-15
disease: invasive (unspecifiediother) datestamp:  2014-06-23

This section includes:
* provenance fields

* housekeeping data

who sent the isolate

who last curated

record creation times

last update times

links to update history

The update link displays page with exact times of who and when updated the record.
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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)

9.1.3 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

225029

= 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 L/ 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 meningococei: implications for vaccine design. infect Immun

72:5955-62

« Wang JF, Caugant DA, Li X, Hu X, Poolman JT, Crowe BA, Achtman K (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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9.1.4 Sequence bin summary

Sequence bin

contigs: 275 N90: 6405
total length: 2195045 bp N95: 3513
max length: 1039859 bp loci tagged: 1611
mean length: 7982 bp detailed breakdown:
MN30: 34308

This section contains basic statistics describing the sequence bin. Clicking the ‘Display’ button navigates to the
sequence bin record.

9.1.5 Scheme and locus data

A hierarchical tree displays available schemes. Click within internal nodes to expand them.

Schemes and loci

. _J Al loci Mavigate and select schemes within tree to display allele designations
> .|| Capsule
> .|| Genetic Information Processing
- || Metabolism
- .| Pilin
- i Typing
- | Other schemes
.|| Loci not in schemes

Clicking any terminal node will display data available for a scheme or group of schemes.

Schemes and loci

H _J Genstic Information Processing [ o

- 1] Metabolism MLST
- L] Pilin
JT' abeZ adk arcE fumC gdh pdhC pgm ST clonal complex
—_| ping 45| 10/s]| 158 gs|  8s 18| @8 269 ST-268complex
L MLST
4| Finetyping antigens
i 1] 188
4| Antigen genes
.- ||| Ribosomal MLST -
4 3

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.

9.2 Allele definition records

An allele definition record displays information about a defined allele in a sequence definition database.
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s Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Pl MET ) Download: Alleles | MLST profiles
R 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
GGACGGCTGE AAGCTGGATG CGGCAGTCAA GCAGACTTTG GGGGAACTCG GITTGCCGGA ARACGAAARA ATCGGCAACC TTTCCGGCGE TC! CGTGTCGCCT TGGCECABEC TTGGETGCAS AAGCCCGACG

TATTGCTGCT GGACGAACCE ACCARCCATT TGGATATCGA CGCGATTATT TGGCTGGAAA ATCTGCTCAA AGCGTTTGRAR GGCAGCTITGG TTGTGATTAC CCACGACCGC CETTTTTTGE ACAATATCGC CACGCGGATT
GTCGARCTCG 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.

9.3 Sequence tag records

. Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

‘ Pl MILST

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 ARGCGEGGAG CCGTCETCCT GCCGTCCGCA ACATTGCCGG AAAGCCCGAC ACARATCCGC CCGCARARGC ARACCGTCCT CAGCATTCCG CAGCGTCCGT CCGAACAGCA TACCGGTCAG GCACGGCTCA AAACCATGAR
AGTGITGGRAR ACRRCCGCCG TACATACGCG CARRCCCGCG CCIGRRACCG RAACGCCTCT GICCGGCGIT TCAGACGGCR TCGCCCCCGT ICCCGCCGCT ICGGGCATAR CCRRACTTGC CEITGICAGC CIGIGICCGC CGACCGAGGR
TATGETTTAC GGGCAACTGI ICCACGGAMA AGCGGSIGIC CIGCICGACA ATATACTCAR AGCCGTAGGS CICGATGCCG CCTATGICCA CARAACCTGT IGGGTGAAAA CCGCCGCCGT CEGCAACCCG ATGCCGICIG AAGCGGCAAT
CGCARATGCG CTGGRAACARA CCGCCCGCGA ACICGACGGC TGCCGCGCAC CCECCGICCT GITCCICGGA CAGGCGTITG TCAARCCGGA RACGGCAGGCG ATGATTGRARR CTITIGIGCGC CEGCCGCCCC TICTTCATCA TCGRCCATCC
CGCCCGGCTG TTGCGCCAAC CCGRACTCAA AGCCCGCGCC TGGCAGACGC TCARGCAGCT CARACGIGIC TIGGCGCRAG GCGGCGGCAG ITGA

Translation

HCTITZRRTA RAZASALTRAGSGIE KTTITVQ?PTV VU EKTPUEKMPS S * WEREKSZY F1
I VRSG2ZRILO®QECCGQZRETZ KTLTLTPY¥YSRR=*NRRCTRTLUNTGTEHN F2
L ¥YAAHGTFSIAGRREKUNTYZYRTATDSGETETDA ATVTLMMET KTI F3
1 CACTGTACGCGGECGCACGECTICAGCATTECEEECACECEEARAAACTATTACCGTACAGCCGACGGTAARACCGARGATGCCGICTTAATGGAGARRRT 100
e B Bt e B e |

VEKRALZ PZPZPARTSTILGT FSG?PDVVE-SRAGSRBERPAEAVRERIENETIR RZDG F1
M L 5 ARYLUHTLUHEA ALGLSG?PMWILIEKZRERGAVYVYTLZPEPSATTLEE F2
C * ARATS3TCTU KT PWVWARTCCG®*S5G6EPS 3 CREPOQHTCR F3
101 ATGTTAAGCGCGCGCTACCTCCACCTGCACGRAGCCTTGGGTTTGGECCCGATGTGGTTEAAGCGEGGAGCCGTCGTCCTGCCGTCCGCARCATTGCCGE 200

KFPDTINGPEPEPAEKANRE® QHESAASYVRTATYRSGTA ARG QENEHE F1
S PTQIREPQEKQTTVTLSTIP?QREPSEGQHTG G QARTELTEKTME F2
K AR HKSARREKSHKEPSSLZFRSTYRENSTIEYVRIHEGEGSZXKTFE * K F3
201 AAAGCCCGACACRRRTCCGCCCGCARRAGCARACCETCCTCAGCATICCRCAGCGTCCETCCGARCAGCATACCGETCAGGCACGGCTCARAACCATGRA 300
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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.

9.4 Profile records

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

PubMILST,

Profile information for ST-11 (MLST)

ST abcZ adk aroE fumC gdh pdhC pgm clonal complex
" 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@z00.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

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.
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9.5 Sequence bin records

T Query: Search | Browse | Profile/ST | List
A 151/ Breakdown: Isolate fields | Schemelalleles | Publications

Sequence bin for M10 240474

~ Links: Contents | Home | Options | Profiles/sequences definiions | Database submissions

Toggle: i

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

* N50: 34308

s NO0: 6405 Click to enlarge
* N95: 3513

» Download lengths

« Download sequences (FASTA format)
« Download sequences with annotations (EMBL format)

[Sequence [Sequencing method! __—Oronaldesignation _____ Lengin [Comments|_— Locus | Star |_Ena _[Direction|EMBL format|Ariems ]
4869 HNumina NODE_80_length_109787_cov_40983086 109859 NEIS1151 438 1144 —

NEIS1150 1141 2913 —

NEIS1149 3155 3733 —

NEIS1148 3806 4513 —

NEIS1147 4521 5384 —

NEIS1146 5397 5831 —

NEIS1145 6141 6869 —

NEIS1144 6892 7923 —

NEIS1143 8005 8313 —

NEIS1142 9288 10541 —

NEIS1140 10613 12241 —

NEIS1139 12381 12744 —

NEIS1138 12824 14362 —

NEIS1137 14426 15046 —

NEIS1136 15102 15392 —

NEIS1135 15585 16832 —

NEIS1134 16825 17520 —

A sequence bin record contains information about that contigs associated with an isolate record. This includes:

* Number of contigs
* Total length

* Minimum length

¢ 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

10.1 Querying sequences to determine allele identity

Sequence queries are performed in the sequence definition database. Click ‘Sequence query’ from the contents page.

T Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
£ J_'j'l Download: Alleles | MLST profiles

"~ Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle: i

Neisseria locus/sequence definitions database

The Meisseria 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

=
\“)% Query database @ Downloads & . Option settings
Sequence query | query an allele sequence. « Allele sequences « Setgeneral options
« Balch sequence query - query mulliple sequences in FASTA format. « MLST - —
« Sequence attribute search - find alleles by matching atiributes “ O AT
= Browse profiles

» Search profiles

+ Number of sequences: 341811
+ List-find profiles matched to entered list + Number of profiles: Show
« Search by combinations of alleles - including partial matching. » Last updated: 2014-07-11
« Batch profile query - lookup profiles copied from a spreadsheet. « Profile update history
« Extract finetype from whole genome data

= 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

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
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’.
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2o, Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
3IVILET / Download: Alleles | MLST profiles
I Links: Contents | Home | PorA | FetA | Options | Isolate Database

P

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
All loci - locus -

Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action
A CCC T GO CCeATCRAR AT CARACTCATCAACTCATTGARGCCOCTEACCETCERR +| SelectFASTAfle:

Reset

TCIGI AR TG AL T CC I G GCGEACAATATACCCCCCCCARAGECATGRARCGGCTAT
T ICAACAAATCAACTAT COCT T OOCCAACCACATCACCCACCTCAARRACATICCCAT
TGAGGGCAARACCATTITGCTTITGGECGCGGECEGECECGETGCGCGGCGTAATTCCGGT
TTTGARAGEACACCGCCCTGCCCETATCETCCTTGCCRARACCEGCACCCACECCARRGCCGR

GAATTGECECEECTTIICEECATTGAAGCCETCCCCATEECEEATETCAACGECEETIT -
TGATATCATCATCRL

No file selected

If an exact match is found, this will be indicated along with the start position of the locus within your sequence.

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

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
CACGCEETEEECAATCAARRACT CARACTCATCAACTCATTGARGCCGCTGACCETCRRR [ EEESLE Reset | Submit
TCTGTCARTGAAART GTCGT GCGGGGACAATATACCGCCECCARAGGCATGAACGLCTAT ﬂ No file selected

CIIGRAGAAATCARCTATCEET T GECCARCGACATCACCCAGET CRARRACATTECCAT
TGAGEECARRACCATTTTGCTTTITGGECGCEEECEECECEETCCECEECETRATTCCGET b
TTICGARAGERACACCGCCCTGCCCETATCETICCTTGCCARACCEGCACCCACECCARRGCCCGR
AT R C e T T Cae AT T AL S C e CCCaATEaCeEAT CTEAATEECEETTT -
TEATATCAT AT CAACEECAC e T CECEETTICARCEETCARCTTCCTECTETCARTCS

1 exact match found. |

Allele [Length| Start position |End position
aroE' 8 400 136 625

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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2 Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
15T ) Download: Alleles | MLST profiles
vk :

o 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. [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.

0, Query Sequences | Balch 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 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
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

10.1.1 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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2o Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query
VLS J",’ Download: Alleles | MLST profiles
"7 Links: Contents | Home | PorA | Fetd | 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
»4758 |NODE_192_length 1326 _goy 47.828808 ~  SelectFASTAfile: Reset | Submit
TAGAACARCACCARTATTCARACATTAT CT CARAGTCCEAGATTCTAGATTCCCGCITIC No file selected

GCCGEAAT GACEARAAECAAGCCETAGCT CoCATACTTETATCUGACARRAGCCTECCAT
CICARATACCCETOGEAT ICEACAATCCRACCT BCCARRCCEOECECEEACECTCCRR0C
GECRACTTAGTACGCRARRTCERRCACGRLCATCACRALRRACCCCEATTICGEATTITTCCRRT
CEEECTTIITTECECeCETTTIET CATCCCETEAAATATCCECATEACARARATATAGTE -
AT TRACAARAAT CAGEACAAGECEACEARRCCECAGACAGTACAGATACTACEETANES

7 exact matches found.

Allele [Length| Start position|End position

abcZ:4 433 203051 203483
adke 10 465 938327 938791
aroE: 15 490 1775325 1775814
fumC:9 465 1134240 1134704
gdh:8 501 961439 961939
pdhC: 11 480 1341678 1342157
pom: 9 450 1416246 1416695

MLST

269

ST-269 complex

10.2 Searching for specific allele definitions

To retrieve specific allele designations, click ‘Sequence attribute search’ on a sequence definition database contents
page.
- 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

Togale: i

Neisseria locus/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

e
Q% Query database '\'S’ Downloads & . Option settings
« Sequence query - query an allele sequence + Allele sequences + Setgeneral options
« Batch sequence guery - query multiple sequences in FASTA format. + MLST - _
Sequence affribute search | find alleles by matching atfributes. “ General information
« Browse profiles
» Search profiles » Mumber of sequences: 342126
« List-find profiles matched to entered list. +« Number of profiles: Show
+ Search by combinations of alleles - including partial matching « Last updated: 2014-07-14
« Batch profile query - lookup profiles copied from a spreadsheet. » Profile update history
» Extract finetype from whole genome data « About BIGSdb
# Export _{’( Analysis

s 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.
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Designations can be queried using standard operators.

. Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ = UJ\’j—JJ B J_/ Download: Alleles | MLST profiles
T 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 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
locus - = - abcZ ] Order by: locus - ascending
Display: 25 ~ records per page [i]
Filter query by Action

Reset Submit

Click submit.

‘ . " Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

FulMILET ) Download: Alleles | MLST profiles

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
plugins.

cus-specific query 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 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 information

locus |allele id| sequence sequence length |comments|flags |

abc? g TTTGATRACCGITGCC ... TCGICGARCICGRIC 433

Click the hyperlinked results to display allele records.
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2o, Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
3IVILET / 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 Submit

1 record returned. Click the hyperlink for detailed infarmation.

locuslaiielesa] — sequence ___scquencelengin |commenslags)
abcZ TTTGATACCGIIGCC ... TCGICGARCICGRIC 433

2o, Query Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
VIS JJ Download: Alleles | MLST profiles
I Links: Contents | Home | PorA | FetA | 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.
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Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

VL CT"; Download: Allsles | MLST profilas
T 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 - = - 10 Order by: locus » ascending
Display: 25 « records per page ]
Filter query by Action
locus: | abcZ E' [ Reset Submit
status:
sender. =1
curator: [+1@
allele flag: E|

9 records returned. Click the hyperlinks for detailed information.

le sequence |sequence length |comments | flags |
abcZ 1 TITGATACTGTTGCC ... TTGICEARCICGRIC 433
abcs 2 TTTGATACCGITIGCC ... TIGICEARACICGRIC 433
abcZ 3 TITGATACCGTTGCC ... TTGITGARCITGRCC 433
abcs 4 TTTGATACCGITIGCC ... TIGICEARACICGRIC 433
abcZ 5 TTTGATACCGTTIGCC ... TCGICEARCICGRIC 433
abcZ (i1 TTTGATACCGTTGCC ... TTGTCGAACTCGRTC 433
abc? T TITGATACIGITIGCC ... TIGICGARCICGRIC 433
abcZ g TITGATRCCGTTGCC ... TTGICEARCITGRCC 433
abc? 9 TITGATRCCGITIGCC ... TIGICGARCICGRIC 433

10.2.1 Locus-specific attributes

Some loci have extended attribute fields. To query these, you need to navigate to a locus-specific query page, by
clicking the ‘locus-specific query’ link on the sequence attribute search page.

-~ 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

Toggle: 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 atthg 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 - = - [ Order by: locus - ascending «
Display: 25 «~ records per page [i]
Filter query by Action

Reset Submit

Pick the required locus from the dropdown box.
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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

Topgle: |
Query PorA VR2 sequences - Neisseria locus/sequence definitions database
I Locus: PorA_VR2 + Page will reload when changed I
= Further information is available for this locus
Please enter your search criteria below (or leave blank and submit to return all records).
Locus fields Display Filter query by
allele id - = - [1] Orderby: zllele id ~ ascending status: -
Display: 25 - records per page [i] allele flag: -
Action
Reset Submit
The fields specific for that locus will be added to the dropdown query boxes.
@i 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
Toggle: i

Query PorA VR2 sequences - Neisseria locus/sequence definitions database

Locus: PorA_VR2 + Page will reload when changed
= Further information is available for this locus.

Please enter your search criteria below (or leave blank and submit to return all records).

Locus fields Display Filter query by

family - = - 2 ] Order by:  allele id ~ ascending - status: -
Display: 25 + records per page [i] allele flag: -

Action

Reset Submit

83 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

pace: [ =) =1+
[locus_lalleleid __squence __sequence length| comments _|family variant old name | _mAb1__mAD1 reacthity| mAb2 mAb2 reactiiy|fiags
15 2 + AF202 -

PorAVR2 2 HEVQQTPKSQPTLVE MN1GC13F4
PorAVR2 21 HEVQQPPKSQPTLVE 15 2 1 2b MM16C13F4 = AF202 *
PorAVRZ  2-10 HEVQORPQSQSTLVE 15 2 10

PorAVR2  2-11 HEVLQTPQSQPILVP 15 2 11

PorAVR2 2-12 HEVQQIPKSQPTILVE 15 2 12

PorAVR2  2-13 YFVQQTPQSQPTLVE 15 2 13 MN1GC13F4 +
PorAVRZ  2-14 HEVQOHTLASKPTLVE 15 2 14 33

PorAVR2 2-15 HEVQQKSTSKFTLVE 15 2 15 33a(33-1)

PorAVRZ  2-16 HEVQQKFTSKFTLVE 15 2 16 33b(33-2)

PorAVR2  2-17 HEVQQQPTSEPTLVP 15 2 17 33c(33-3)

PorAVRZ  2-18 HEVQQIPKSQPILVE 15 2 18

PorAVR2  2-19 HEVQQTSQSQPILVE 15 2 19

10.3 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, click the link to ‘Browse profiles’.
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Sir

.JJ JJ’ Download: Alleles | MLST profiles

Campylobacter locus/sequence definitions database

Links: Contents | Home | Options | PUbMLST.org | Isolate Database

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

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.

\*)\% Query database @ Downloads

+ Sequence query - query an allele sequence.
« Batch sequencs query query multiple sequences in FASTA format
arch - find alleles by matching attributes.

[

« List-find MLST profiles matched to entered list

+ Search by combinations of MLST alleles - including partial matching.
« Batch profile query - lookup MLST profiles copied from a spreadsheet

" Export A Analysis

& Option settings ” General information

« Set general options +« Number of sequences: 364232

« Number of profiles (MLST): 7281
= Lastupdated: 2014-07-11

+ Profile update history

« About BIGSdb

« 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

Choose the field to order the results by, the number of results per page to display, and click ‘Browse all records’.

Falal ST/ Download: Alleles | MLST profiles

Links: Contents | Home | Options | PubMLST.org | Isolate Database

Browse profiles - Campylobacter locus/sequence definitions

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List| Browse | Query

Toggle: [

Browse criteria Action
Order by: ST -
Direction: ascending «

Display: 25 + records per page [i]

Browse all records

7281 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

page: [l )5 )] () (i)
mmmmmmm

1 ST-21 complex
2 4 7 51 4 1 7 1 ST-45 complex
3 3 2 5 10 11 1 6 ST-49 complex
4 10 M 16 7 10 5 7 ST-403complex
5 7 2 5 2 10 3 6 ST-353complex
6 63 34 27 33 45 5 7T
7 8 10 2 2 14 12 6 ST-354complex
8 2 1 1 3 2 1 & ST-21complex
9 1 6 22 24 12 7 1 ST-508 complex

10 2 59 4 38 17 12 5 ST-433 complex

1M1 48 7 10 4 1 7 1 ST-45complex

12 7 1 5 2 11 3 6 ST-353complex

B2 1 1 9 2 1 5 ST21complex

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
S
> JJ’ Download: Alleles | MLST profiles

“77 Links: Contents | Home | Options | PubMLST.org | Isolate Database

Profile information for ST-8 (MLST)

ST aspA ginA gitA gyA pam tkt uncA clonal
8| 2 1 1 3 2 6 | 5T-21complex
sender: Frances Colles

curator: Frances Colles, University of Oxford, UK (E-mail: frances.colles@medawar.ox.ac.uk)
date entered: 2001-05-02

datestamp: 2001-05-02

Client database

PubMLST isolates: Contains data for a collection of isolates that represent the total known diversity of C. jejuni and C. coli. 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.

10.4 Querying scheme profile definitions

click the link to ‘Search profiles’ for the appropriate scheme on the main contents page.

Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
/ Download: Alleles | MLST profiles

"~ 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.

-
Q% Query database @ Downloads & . Option settings ﬁ General information
« Sequence query - query an allele sequence. « Allele sequences « Set general options « Number of sequences: 364232
« Batch sequence query - query multiple sequences in FASTA format. « MLST profiles « WNumber of profiles (MLST). 7281
« Sequence atfribute search - find alleles by matching attributes + Lastupdated: 2014-07-11
« Profile update history
= About BIGSdb
t - find MLST profiles matched to entered list.
« Search by combinations of MLST alleles - including partial matching
» Batch profile query - lookup MLST profiles copied from a spreadsheet.
. ’ 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

Enter the search criteria you wish to search on. You may also see some drop-down list boxes that allow further filtering

of results. You can add search criteria by clicking the ‘+’ button in the ‘Locus/scheme fields’ section. These can be
combined using ‘AND’ or ‘OR’.
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o Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ il J\’rla > JJ Download: Alleles | MLST profiles
TR Links: Contents | Home | Options | PubMLST.org | Isolate Database

Toggle: ¢

Search profiles - Campylobacter locus/sequence definitions

Locus/scheme fields Display/sort options
Combine searches with: AND Order by: ST » ascending w
date entered - = ~ 2014-02-01 [i] Display: 25 « records per page[3]

sender (surname) - = ~ Cody

Filter query by Action

donalcomplex [ [=] | Reset | submi

17 records returned. Click the hyperlinks for detailed information.

ST oot st ovtlpom ]k Linch clonacomoiex

nv 65 192 189 44

7162 1 539 5 9 3 ST-42 complex

7172 8 3 2 1 384 ST-21complex

7176 7 2 10 3 6 ST-353 complex

T177 b5 21 566 11 37 3
T
3

£
@
oo e W

7178 2 705 3 6 ST-353complex
7179 495 5 10 11 68 6  ST-40 complex
7180 79 406 420 372 20 1 17
7181 121 497 421 567 706 560 94
7182 7 2 5 72 22 561 6

Each field can be queried using standard operators.

Clicking the hyperlink for any profile will display full information about the profile.

o Query. Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
‘ Publd Ja > JJ Download: Alleles | MLST profiles
T Links: Contents | Home | Options | PubMLST.org | Isolate Database

Toggle: ¢

Search profiles - Campylobacter locus/sequence definitions

Locusischeme fields Display/sort options

Combine searches with: AND Order by: ST » ascending w
date entered - > - 2014-02-11 [il Display: 25 « records per page [§]
sender (surname) - = ~ Cody
Filter query by Action

donalcomplex [ [=][ | Reset | submi

17 records returned. Click the hyperlinks for detailed information.

-Eﬂm
7117 23 192 139 44

7162 1 2 3 530 5 9 3 ST-42 complex
7172 8 1 6 3 2 1 384 ST-21complex
7 448 5 2 10 3 6 ST-353complex
7177 55 21 2 566 1 37 3

7178 7 17 5 2 705 3 & ST-353complex
7179 3 495 5 10 11 68 6 ST-40 complex
7180 79 496 420 372 20 1 17

7181 121 497 421 567 706 560 94

TB2 7 2 5 72 22 561 6

10.5 Investigating allele differences

10.5.1 Sequence similarity

To find sequences most similar to a selected allele within a sequence definition database, click ‘Sequence similarity’
on the contents page.
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Toggle: [

Neisseria locus/sequence definitions database

The Meisseria 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.

O% Query database @ Downloads & . Option settings
« Seguence guery - guery an allele sequence « Allele sequences « Setgeneral oplions
« Batch sequence query - query multiple sequences in FASTA format. + MLST -
= Sequence attribute search - find alleles by matching attributes. @ General information
» Browse profiles
» Search profiles » Number of sequences: 341811
« List-find profiles matched to entered list » Number of profiles: Show
« Search by combinations of alleles - including partial matching. » Last updated: 2014-07-11
« Batch profile query - lookup profiles copied from a spreadsheet « Profile update history
« Exiract finetype from whole genome data » About BIGSdb

} Export _,/ Analysis

« Sequences - XMFA / concatenated FASTA formats Sequence similarity } find sequences maost similar to selected allele.

Equence comparnson - 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
(Pl MILET ) Download: Alleles | MLST profiles
o Links: Contents | Home | PorA | FetA | Options | Isolate Database

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-
quences.
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. ... Query Sequences | Batch sequences | Compare alleles | Profile/ST | Baten profiles | List| Browse | Query
AT Download: Alleles | MLST profiles
S Links: Contents | Home | PorA | FetA| Options | Isolate Database

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 | Submit
Allele: 5

Mumber of results: 10 «

abcZ-5

[“Alele_[% ldentity Wismaches (Gaps [Agnment| __Compare |
abcZ: 657 99.77 1 0  433M33 | Compare abcZ: 657
abcZ: 453 9977 4331433 | Compare abcZ: 453
4331433 | Compare ahcZ: 405
4331433 Compare abcZ: 404
4331433 | Compare abcZ: 213
433433 Compare abcZ: 166
4331433 | Compare abcZ: 114
433/433 | Compare abcZ: 103
433/433 Compare abcZ: 646
433/433 Compare abcZ: 671

abcZ: 405 9977
abcZ: 404 99.77
abcZ: 213  99.77
abcZ: 166 9977
abcZ: 114 9977
abcZ: 103 98.77
abcZ: 646 9977

) P ) Y RS ) S R
o O o o o o o o o

abcZ: 671 9997

Click the appropriate ‘Compare’ button to display a list of nucleotide differences and/or a sequence alignment.

. 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.

Select parameters Action
Locus: abcZ - Submit
Allele #1: 5
Allele #2: 453

Nucleotide differences between abeZ: 5 and abeZ: 453
Identity: 99.77 %
Show alignment

Differences: 1
300:G —A

10.5.2 Sequence comparison

To directly compare two sequences click ‘Sequence comparison’ from the contents page of a sequence definition
database.
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. ... Query Sequences | Batch sequences | Compare alleles | Profile/ST | Baten profiles | List| Browse | Query
AT Download: Alleles | MLST profiles
R Links: Contents | Home | PorA | FetA| Options | Isolate Database

Topgle: i

Neisseria locus/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.

O\’g, Query database ‘@ Downloads & . Option settings
+ Sequence query - query an allele sequence. # Allele sequences + Setgeneral options
« Batch sequence query - query multiple sequences in FASTA format * MLST -
» Sequence attribute search - find alleles by matching atfributes. @ General information
= Browse profiles
» Search profiles » Mumber of sequences: 341811
» List-find profiles matched to entered list. » Number of profiles: Show
« Search by combinations of alleles - including partial matching. » Last updated: 2014-07-11
« Batch profile query - lookup profiles copied from a spreadsheet « Profile update history
» Extract finetype from whole genome data « About BIGSdb

; ’ Export f Analysis

= Sequences - XMFA [ concatenated FASTA formats « Sequence similarity - find sequences most similar to selected allele.
display a comparison between two sequences.
» Locus Explorer -tool for analysing allele sequences stored for particular locus

Enter the locus and two allele identifiers to compare. Press submit.

. ... Query Sequences | Batch sequences | Compare alleles | Profile/ST | Baten profiles | List| Browse | Query
AT Download: Alleles | MLST profiles
R 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 parameler Aclion

Locus: abcZ - Submit
Allele #1: 5
Allele #2: 8

A list of nucleotide differences and/or an alignment will be displayed.

178 Chapter 10. Querying data




BIGSdb Documentation, Release 1.9.0

o 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

Allele sequence comparison - Neisseria locus/sequence definitions

This tool allows you to select two alleles and highlight the nuclectide differences between them.

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
89:G—A
90:T—C
93:G-C
95:C =T
99:G—A
102:G—A

See also:

Locus explorer plugin.

10.6 Querying isolate data

The ‘Search database’ page of an isolate database allows you to search by combinations of provenance criteria, scheme
and locus data, and more.

2o Query Search | Browse | Profile/ST | List
3 - LS J",’ Breakdown: |solate fields | Scheme/alleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Neisseria PUubMLST contains data for a ion of isolates that represent the total known diversity of Neisseria 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 sample.

\k)\ﬁ Query database 4 Option settings “ General information
Search database | advanced queries. « Set general options - including isolate table field handling + Isolates: 29172
« Browse database - peruse all records + Set display and query options for locus, schemes or scheme fields « Lastupdated: 2014-07-11
= Search by combinations of loci (profiles) - including partial matching. » Update history
» List query -find isolates by matching a field to an entered list. * About BIGSdD
&) ) !
‘Q Breakdown 4 Export 5{ 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

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’.
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Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications

JJ\JJJJJ

r - Ltk

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: i Field help: i -
Search Neisseria PUbMLST database
Isolate provenance/phenotype fields Display/sort options
Combine with: AND + Order by:  id ~ ascending
country > = - USA [ Display. 25 « records perpage[i]
year - > - 1999
Action
Reset Submit
After the search has been submitted, the results will be displayed in a table.
" Query: Search | Browse | Profile/3T | List
Pu iJJ\‘JrJJ . JJ Breakdown: Isolate fields | Schemefalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
Toggle: ¢ Field help: id -

Search Neisseria PubMLST database

Isolate provenance/phenotype fields

300 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Page: [l 2 )= )+ )= e J 7 (e =]

Isolate fields |

[ [ isolate [atiases[country year]

3 M7085 2000 invasive (unspecified/other) Neisseria memngmd\s
499 MDLOD1A0601 USA 2001 meningitis Meisseria meningitidis
500 MDLO1A2447 USA 2001 invasive (unspecified/other) Neisseria meningitidis
866 MDO1227 USA 2001 Neisseria meningitidis
867 MDO1056 USA 2001 Neisseria meningitidis
868 MDO1066 UsA 2001 Meisseria meningitidis
2281 M7089 USA 2000 invasive (unspecified/other) MNeisseria meningitidis
2299 M7257 USA 2000 invasive (unspecified/other) MNeisseria meningitidis
2316 M7 086 USA 2000 invasive (unspecified/other) MNeisseria meningitidis
2317 M7084 USA 2000 invasive (unspecifiedfother) Neisseria meningitidis
2322 M7092 USA 2000 invasive (unspecifiediother) Neisseria meningitidis
2323 M7100 USA 2000 invasive (unspecifiediother) Neisseria meningitidis
2324 M7259 USA 2000 invasive (unspecifiediother) Neisseria meningitidis

Each field can be queried using standard operators.

Combine with: AND Order by: id
country - = ~ USA [i] Display.: 25
year - > - 1999
Action
Reset Submit

EE=s=E2s=s=

Display/sort options

- ascending

~ records per page [£]

1
1378
1379
1624
1625
1626

1

1

22

22
1065
1286
1066

MLST

ST-11 complex/ET-37 complex
S5T-23 complex/Cluster A3
S5T-23 complex/Cluster A3

ST-167 complex
S5T-23 complex/Cluster A3
ST-269 complex
ST-11 complex/ET-37 complex
ST-11 complex/ET-37 complex
5T-22 complex
§T-22 complex
ST-22 complex
ST-22 complex
ST-22 complex

-

8 S S— T
clonal compiex—|PorA VR

Porh VR2

W W W R

More search features are available by clicking the ‘Modify form options’ tab on the right-hand side of the screen.
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G Query. Search | Browse | Profile/ST | List
Wlis L/ Breakdown: Isolate fields | Schemefalleles | Publications

Search Neisseria PubMLST database

- Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Field help: i

- =)

Toggle: i

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: n HENE R R e
Isolate fields B MLST Finetyping antigens
[ d [ soate Jaiasos|country|year] ___discase | spocies _[sorogroup| ST | clonal complex __|PorA VR1|PorA VR2[FetA VR
34 M7085 USA 2000 invasive (unspecifiedfother) 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:

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.

Filters
— Various filters may be available, including

* Publications
*

Projects

% MLST profile completion status

*

Clonal complex

*

Sequence bin size

Inclusion/exclusion of old versions

*

10.6. Querying isolate data
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Query. Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications

‘ PabMLST
- Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i/ Field help: id -
Search Neisseria PubMLST database
Isolate provenance/phenatype fields Display/sort options
Combine with: AND ~ Order by id X1
country ~I= ~ USA [ Display: 25  records perp Modify form parameters
year - > ~ 1899
Click to add or remove additional query terms:
Action

= [ Show | Allele designations/scheme field values
. Allele designation status
. Tagged sequence status

Reset Submit

300 records returned (1 - 25 displayed). Click the hyperlinks for detailed information. - Filters
Page: [fll( 2 J = | « [ s )[e])(7 ] e ] 2]
[ d [ isoatc Jaasos|country|year] ___ discase | __spocies __[serogroup| ST | clonal complex __[PorA VR1|PorA VR2[ FtA VR
34 M7085 USA 2000 invasive (unspecifiedfother) Neisseria meningitidis W 11 §T-11 complex’ET-37 complex
499 MDLO1ADG01 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

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.

10.6.1 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.
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JJ\J Ja 9 JJ Breakdown: Isolate fields | Scheme/alleles | Publications

‘ . Query. Search | Browse | Profile/ST | List

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Designations can be queried using standard operators.

Additional search terms can be combined using the ‘+’ button.

Add your search terms and click ‘Submit’.
entered in other sections.

Toggle: i Field help: id -
Search Neisseria PubMLST database
Isolate provenance/phenotype fields Display/sort options
Combine with: AND ~ Order by id X
country -] = - USA [ Display: 25 « records perpz Modify form parameters
year - > ~ 1899
Click to add or remove additional query terms:
Allele designationsi/scheme fields Action I Y o —— I
. ele designationsischeme field values
- = ~+ Entervalue... A Reset Submit -
« | Show | Allele designation status
. Tagged sequence status
300 records returned (1 - 25 displayed). Click the hyperlinks for detailed information. . Filters
Page: [l (2 )( = | J(s e J 7 J(= )]
Isolate fields B MLST Finetyping antigens
[ Lo Tl lyear]  desse 1 swedes  Toomiroml ST Coralcomplex PG VRl
34 M7085 2000 invasive (unspecified/other) Neisseria meningitidis W 11 §T-11 complex’ET-37 complex
499 MDLO1ADG01 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

Allele designation/scheme field queries will be combined with terms

2z Query. Search | Browse | Profile/ST | List
‘ P TJ i J\"J_J.v 5 J_/ Breakdown' Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Search Neisseria PubMLST database

Toggle: ¢ Field help: id

Isolate provenance/phenotype fields

Combine with: AND Orderby. id
country - = - LSA =] Display: 25
year - = -~ 1899
Allele designationsischeme fields Action

IST (MLST) hd - 11 [f] Reset Submil

8 records returned. Click the hyperlinks for detailed information.

Isolate fields B

[ 6 [isolate | aliases|country year

341 M7085 2000 invasive (unspecified/other) Neisseria meningitidis
2281 M7089 USA 2000 invasive (unspecifiediother) Neisseria meningitidis W
2299 M7257 USA 2000 invasive (unspecified/other) Meisseria meningitidis w
19369 M13519 USA 2005 invasive (unspecifiediother) Neisseria meningitidis W
19371 M15141 USA 2006 invasive (unspecifiediother) Neisseria meningitidis ©
19374 M16917 USA 2007 invasive (unspecified/other) Meisseria meningitidis NG
19377 M17661 USA 2008 invasive (unspecifiediother) Meisseria meningitidis W
19379 M18774 USA 2009 invasive (unspecified/other) Meisseria meningitidis w

Analysis tools:

Display/sort options

~ ascending

« records per page[i]

it

11
1
1
1
1
"
1
"

clonal compiex

MLST

Finetyping antigens

ST-11 complewET-37 complex

ST-11 complewET-37 complex 5 2

ST-11 complewET-37 complex 5 2

ST-11 complex’ET-37 complex 51 10-8 F3-6
ST-11 complex/ET-37 complex 51 10-8

ST-11 complew’ET-37 complex 51 10-8

ST-11 complex’ET-37 complex 51 10-8

ST-11 complew’ET-37 complex 5 2 F1-94

Breakdown: | Fields | [ Two Field | [ Codans ||

J(

bin | [ Tag status

Analysis: | BURST || ] [ senome ¢

Export: | Datsset | [ Contigs | [ ]

10.6. Querying isolate data
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10.6.2 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.

‘ " a Query: Search | Browse | Profile/ST | List

J—.vr: il Breakdown: Isolate fields | Scheme/alleles | Publications
. ~ Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Teggle: ¢ Field help: id -
Search Neisseria PubMLST database
Izolate provenance/phenotype fields Display/sort options
id - = » Entervalue | Order by id Ly

Display.: 25 « records perpagi Modify form parameters

Action Click to add or remove additional guery terms

Reset Submit » [ Show | Allele designations/scheme field values

«[[ Snow ] Allele designation status |

+ [Show | Tagged sequence status

. 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

Pul T\’J_.Tff'J_j Breakdown: Isolate fields | Schemefalleles | Publications

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: i Field help: id -
Search Neisseria PubMLST database
Isolate provenance/phenotype fields Display/zort options
id - = ~ Entervalue... [i] Order by: id ~ ascending
Display: 25 « records per page[i]
Allele designation status Action
abcZ ~ i5 provisional - [i] Reset Submit

9 records returned. Click the hyperlinks for detailed information.

Isolate fields

n olate ﬁ year m = seroar e

10735 M 56/99 Morway 1999 invasive Meisseria B 45,2183 4363 9838 ST-41/44 complexiLineage 3,
{unspecifiediother) meningitidis
10756  8/00 MNorway 2000 invasive Meisseria B 43, 1644 2433 4163 S5T-41/44 complexiLineage 3, 22 14 F5-5
{unspecifiediother) meningitidis 5T-213 complex
10758 10/00 Morway 2000 invasive Meisseria B 110, 1419, 1844, 6617 ST-41/44 complexiLineage 3, 217 16 F5-36
{unspecifiediother) meningitidis ST-1157 complex
10812 §4/00 Norway 2000 invasive Meisseria B 148, 41, 303, 1788, 1823 3142 5T-41/44 complewlLineage 3 7-2 4 F1-5
{unspecifiediother) meningitidis
10837 Mk Morway 1996 carrier Meisseria B 44, 3532, 8095 5T-41/44 complex/Lineage 3 19 15 F1-15
T5/96 meningitidis
10847 Mk MNorway 1996 carrier Meisseria NG 43,136, 1213, 6591, 7522, 9177 S§T-41/44 complex/Lineage 3 17 163  F1-20
87/96 meningitidis
10848 Mk Morway 1996 carrier Meisseria NG 43, 767, 1169, 1790, 2644 ST-41/44 complexiLineage 3, 51 101 F1-3

anme o P T "

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.
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10.6.3 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.

» Query: Search | Browse | Profile/ST | List

FUT]T’JTE'J_;;' Breakdown: Isolate fields | Schemefalleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: 1 Field help: id -
Search Neisseria PubMLST database

Isolate provenance/phenotype fields Display/sort options
id ~|= + Entervalue... A Orderby id x
Display.: 25 - records perpagl Modify form parameters

Action Click to add or remove additional query terms

Allele designations/scheme field values
Allele designation status
Show | Tagged sequence status

Filters

Reset Submit

Select a specific locus in the dropdown box (or alternatively ‘any locus’) and a status. Available status values are:
e 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
/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: i Field help: i -
Search Neisseria PUbMLST database
Isolate provenance/phenotype fields Display/sort options
id - = ~ Entervalue... A Order by: id + ascending -
Display. 25 « records perpage[i]
Tagged sequence status Action
NEIS0001 (IpxC)  + is flagged: internal stopcodon = [ | Reset | Submit
1 record returned. Click the hyperlink for detailed information
Isolate fields H MLST Finetyping antigens
lisolate] aliases | country vear [disease] ___species ___[serogroup|ST]clonal complex|PorA VR1 PorAVR 2[FetA VR]
2077 153 alpha153 Germany 1999 carrier Meisseria meningitidis E 60 ST-60 complex 5 F1-7
Analysis tools:
Breakdown: | Fields | [ Two Field | [ Codons || ites || C )( [ icati I( bin | [ Tag status
Analysis: | b | [ Beneme c: | [(BLasT |
Export: | Datsset || Contigs | [ Sequences |

See also:

Sequence tag flags

10.6.4 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 | Browse | Profile/ST | List
™ AT & ’

! - L0120 L/ Breakdown: Isolate fields | Schemedalleles | Publications

T 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
id - = » Entervalue A Order by: id Ly
Display. 25 « records per pagr Modify form parameters
Action Click to add or remove additional query terms
Reset Submit . Allele designations/scheme field values

. Allele designation status
. Tagged sequence status

.

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.
* Project - Select one or more project that isolates belong to.

* Profile completion - This is commonly displayed for MLST schemes. Available options are:
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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 set 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.

10.7 Querying by allelic profile

If a scheme, such as MLST, has been defined for either 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. This can also
be done in sequence definition databases if the scheme has a primary key field defined.

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.

r—' i Query: Search | Browse | Profile/ST | List
| o LSl 7

/ Breakdown: Isolate fields | Schemedalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

The Neisseria PubMLST database contains data for a collection ofisolates that represent the total known diversity of Meisseria species. For every allelic profile in the profilesisequence 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.

—~

% Query database & Option settings “ General information
+ Search database - advanced queries + Set general options - including isolate table field handling « Isolates: 29174
= Browse database - peruse all records « Set display and query options for locus, schemes or scheme fields. » Last updated: 2014-07-14
Search by combinations of loci (profiles)} including partial matching. + Update history
« LISt query - Tind 1S0lates Dy matching a field to an entered list.

= About BIGSdb

‘Q Breakdown Export (£ Analysis Miscellaneous
« Single field « Export dataset « Codon usage + Description of database fields
« Two field « Contigs « Presence/absence status of loci
+ Unigue combinations « Seguences - 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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. oo Query Search | Browse | Profile/ST | List
Dl IAILET ) Breakdown: Isalate fields | Schemelalleles | Publications
S Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Topgle: i
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.
. ..o Query: Search | Browse | Profile/ST | List
Dl ST Breakdown: Isalate fields | Schemeralleles | Publications
e Links: Contents | Home | Options | Profilesisequences definitions | Database submissions
Topgle: i

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
[“abcz | adk | arof | fumc | odh | pihC st Avtoll
2 3 4 3 8 4
Filters Options Display/sort options
Project: ~ [i Search. Exactor nearest match Order by id ~ ascending

["lindlude old record versions Display: 25 + records per page [5]

Action
Reset Submit

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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. oo Query Search | Browse | Profile/ST | List
Dl IAILET ) Breakdown: Isalate fields | Schemelalleles | Publications
S Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Topgle: |{
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 | aoE | fumC | gdh | pdhC_| pom | ST 44
9 6 9 9 9 6 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 7 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.
i ... Query Search | Browse | Profile/ST | List
:FTJ'T?E‘Q_.JJST Breakdown: Isolate fields | Schemer/alleles | Publications
e 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:

MLST .
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[“abcz | adk | arof | fmC | odh | pinC ST: 44 Aurofl
5 6 El 8 5 6 8
Filters Options Display/sort options
Project: ~ [ Search: Exactor nearest match Order by: id ~ ascending
[“linclude old record versions Display: 25 ~ records perpage [i]
Action

Reset Submit

Click ‘Submit’.

10.7. Querying by allelic profile 189



BIGSdb Documentation, Release 1.9.0

G Query. Search | Browse | Profile/ST | List
.. |/ Breakdown: Isolate fields | Scheme/alleles | Publications

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 ~ | Select
Please enter your allelic profile below. Blank loci will be ignored. Autofill profile by searching remote database
[ abcz | adk | aE | fumC | gdh | pinc_ | pom | ST 4 Butofl |
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: n 2 3|l 4 5 > Last
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
Ta2 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

10.8 Retrieving list of isolates or profiles

Both isolate and sequence definition databases can be queried against a list of values matching any criteria (isolate

provenace fields, alleles, or scheme fields).

Click ‘List query’ on the main contents page.

2o Query Search | Browse | Profile/ST | List
SIS/ Breakdown: Isolate fields | Schemelalleles | Publications

Neisseria PubMLST database

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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 profilesisequence 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.

=
QQ Query database P
+ Search database - advanced queries
« Browse database - peruse all records
ombinations of loci (profiles) - including partial matching.
find isolates by matching a field to an entered list
& Breakdown ' Export
« Single field « Export dataset
» Two field « Contigs

« Unigque combinations
+ Scheme and alleles

« Publications
s Sequence bin

» Sequences - XMFA/ concatenated FASTA formats

PR

Option settings

+ Set general options - including isolate table field handling
« Setdisplay and query options for locus, schemes or scheme fields.

Analysis Miscellaneous

« Codon usage

« Presencelabsence status of loci
« Genome comparator

« BLAST

General information

» Isolates: 29174

» Lastupdated: 2014-07-14
« LUpdate history

= About BIGSdb

+ Description of database fields
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Select the attribute you wish to search against in the drop-down list box and enter the list of attributes in the box (one

per line). Click ‘Submit’.

Pr hJ\'ﬂ_JJ 5 J_/ Breakdown® Isolate fields | Schemefalleles | Publications

‘ . Query: Search | Browse | Profile/ST | List

Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

10.9 Retrieving isolates by linked publication

Click ‘Publications’ in the Breakdown section of the contents page.

Toggle: ¢ Field help: id -
Query Neisseria PubMLST database matching a field against a list
Flease select attribute
isolate -
Enter your list of atiribute values below (one per ling) Filters Display/sort options
H44/76 [“linclude old record versions Order by: id ~ ascending -
MC58 Display: 25 « records per page[i]
alphal4
Action
Reset
4 records returned. Click the hyperlinks for detailed information.
isolate filds WLST
[ Teseel s ol dsease ] ece _ Teeram ST__conaconex
14 alphal4  Germany 1999 carrier Neisseria meningitidis ST-53 complex 7 30—3 F5-5
237 H44/76 44/76-3; 23842 Morway 1976 invasive (unspecified/other) Neisseria meningitidis B 32 $T-32 complewET-5 complex 7 186 F3-3
240 MCs8 Z7176 UK 1933 MNeisseria meningitidis B T4 5T-32 complewET-5 complex T 16-2 F1-5
20477 H44/76 44/76-3; 73842 Norway 1976 invasive (unspecifiediother) Neisseria meningitidis B 32 ST-32 complewET-5 complex 7 16 F3-3
Analysis tools:
Breakdown: | Fields | TwoFisld || Codens || icsites | [_Combinations | [ il ications | [ bin | [ Tag status |
Analysis: | BuRsT || | [ Genome c ][ BLasT |
Export | Datsset || Gontigs | | ]

Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database

« Search by combinations of loci (profiles) - including partial matching.
« List query - find isolates by matching a field to an entered list

» BLAST

OQ Query database & . Option settings
+ Search database - advanced queries + Set general options - including isolate table field handling
» Browse database - peruse all records « Set display and query options for locus, schemes or scheme fields.

o

The Neisseria PubMLST database contains data for a collection ofisolates that represent the total known diversity of Meisseria species. For every allelic profile in the profilesisequence 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.

General information

» Isolates: 29174

» Last updated: 2014-07-14
+ Update history

= About BIGSdb

‘Q Breakdown /) Export (£ Analysis ./ Miscellaneous
« Single field « Export dataset « Codon usage + Description of database fields
» Two field « Contigs « Presence/absence status of loci
+ Unigue combinations « Seguences - XMFA | concatenated FASTA formats + Genome comparator

A list of publications linked by isolates within the database will be displayed.

10.9. Retrieving isolates by linked publication
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R g Query. Search | Browse | Profile/ST | List
‘ BIVILS JJ Breakdown: Isolate fields | Scheme/alleles | Publications
e Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Publication breakdown of dataset

Filter query by Display Action
Author: All authors - Order by number of isolates » descending Submit
Year: Allyears Display. 25 » records per page

73 records returned (1 - 25 displayed). Click the hyperlinks for detailed information.

Page: [l 2 ]2 |

e = Isolates in
17517841 2007 Taha MK, Vdzquez JA, Hong E, Bennett DE, Bertrand S, Bukovski S, Cafferkey MT, Carion  Target gene sequencing to characterize the penicillin G
F, Christensen JJ, Diggle M, Edwards G, Enriqguez R, Fazio C, Frosch M, Heuberger S, susceptibility of Neisseria meningitidis.
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 Chemather 51: 2784-92

18815379 2008 Buckee CO, Jolley KA, Recker M, Penman B, Kriz P, Gupta S, Maiden MC {2008) Proc Natl Role of selection in the emergence of lineages and the evolution of 1054 isolates

Acad Sci U S A105: 15082-7 virulence in Neisseria meningitidis.

15776372 2005 Claus H, Maiden MC, Wilson DJ, McCarthy ND, Jolley KA, Urwin R, Hessler F, Frosch M,  Genetic analysis of meningococci carried by children and young
Vogel U (2005) J Infect Dis 191: 1263-71 adults.

15528708 2004 Yazdankhah SP, Kriz P, Tzanakaki G, Kremastinou J, Kalmusova J, Musilek M, Alvestad T,  Distribution of serogroups and genotypes among disease-
Jolley KA, Wilson DJ, McCarthy ND, Caugant DA, Maiden MC (2004) J Clin Microbiol 42:  associated and carried isolates of Neisseria meningitidis from the
5146-53 Czech Republic, Greece, and Norway.

17825091 2007 BennettJS, Jolley KA, Sparling PF, Saunders NJ, Hart CA, Feavers IM, Maiden MC (2007) Species status of Neisseria gonorrhoeae: evolutionary and
BMC Biol 5: 35 epidemiological inferences from multilocus sequence typing.

15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mol Biol Evol 22; 562-8 The influence of mutation, recombination, population history, and

selection on patterns of genetic diversity in Neisseria meningitidis.
18375800 2008 Russell JE. Urwin R. Grav 5J. Fox Al. Feavers IM. Maiden MC (20081 Microbioloav 154: Molecular enidemioloav of meningococcal disease in Enaland and 277 ienlztas

These can be filtered by author and/or year, and the sort order changed.

~o oo e o, Query: Search | Browse | Profile/ST | List
‘ Pali ST / Breakdown: Isolate fields | Schemefalieles | Publications
B 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.

d se

17517841 2007 Taha MK, Vdzquez JA, Hong E, Bennett DE, Bertrand S, Bukovski S, Cafferkey MT, Carion F, Christensen JJ, Target gene sequencing to characterize the
Diggle M, Edwards G, Enriquez R, Fazio C, Frosch M, Heuberger 5, Hoffmann S, Jolley KA, Kadlubowski M,  penicillin G susceplibility of Neisseria
Kechrid A, Kesanopoulos K, Kriz P, Lambertsen L, Levenet |, Musilek M, Paragi M, Saguer A, Skoczynska A, meningitidis.
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 3, Maiden MC {2008) Proc Natl Acad SciU S A Role of selection in the emergence of lineages 1054 isolates

105: 15082-7 and the evolution of virulence in Neisseria
meningitidis.
15776372 2005 Claus H, Maiden MC, Wilson DJ, McCarthy ND, Jolley KA, Urwin R, Hessler F, Frosch M, Vogel U (2005).J Genetic analysis of meningococci carried by
Infect Dis 191: 1263-71 children and young adults
15528708 2004 Yazdankhah SP, Kriz P, Tzanakaki G, Kremastinou J, Kalmusova J, Musilek M, Alvestad T, Jolley KA, Wilson  Distribution of serogroups and genotypes among
DJ, McCarthy ND, Caugant DA, Maiden MC (2004) J Clin Microbiol 42: 5146-53 disease-associated and carried isolates of

Meisseria meningitidis from the Czech Republic,
Greece, and Norway.
17825091 2007 Bennett JS, Jolley KA, Sparling PF, Saunders MNJ, Hart CA, Feavers IM, Maiden MC (2007) BMC Biol 5: 35 Species status of Neisseria gonorrhoeae:
evolutionary and epidemiological inferences from
multilocus sequence typing
15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mol Biol Evol 22: 562-8 The influence of mutation, recombination, [m

To display the isolate records for any of the displayed publications, click the button to the right of the citation.
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Query. Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications
- Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

LST)

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.

Citation Title

Isolates in
database
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
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

Target gene sequencing to characterize the
penicillin G susceplibility 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

822 isolates
children and young adults

Distribution of serogroups and genotypes among [ 667 isolates
disease-associated and carmied 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,
population history, and selection on patterns of
genetic diversity in Neisseria meningitidis
Genetic diversity and carriage dynamics of

271 isolates
Meisseria lactamica in infants

Carrisd maninanearei in the Czarh Rannhlic 2 [T ——

1054 isolates

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
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

576 isolates |

15537808 2005 Jolley KA, Wilson DJ, Kriz P, McVean G, Maiden MC (2005) Mal Biol Evol 22: 562-9

378 isolates

15784588 2005 Bennett JS, Griffiths DT, McCarthy ND, Sleeman KL, Jolley KA, Crook DW, Maiden MC (2005) Infect Immun
73:2424-32
T1MN1RR5 2000 Inlley KA Kalmiianua | Feil F1 Gonta S Musilek M Kriz P Maidan MO 020000 | Cin Micrnhinl 38 44072

The abstract of the paper will be displayed (if available), along with all isolates linked to it.
ST Query: Search | Browse | Profile/ST | List

'/ Breakdown: Isolate fields | Schemefalleles | Publications
~77 Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Publications cited in the Neisseria PubMLST database

Citation query (PubMed id: 17825091)

Bennett JS, Jolley KA, Sparling PF, Saunders MJ, Hart CA, Feavers IM, Maiden MC (2007) BMC Biol 5:35

Species status of Neisseria gonorrhoeae: ev i y and epil I{ ical inferences from multilocus sequence typing.

The seven loci Meisseria 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 )+ (s Jle (7 J(e (o) (7 ][ Last]

Isolate fields B MLST
[ | isoie | aiases | comniy [vear| _asease |

1 A4M1027 BT, Z1001 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 52

2 1200 B35; 21035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 5T-1 complex/subgroup Il 52 F5-1
T 7891 B54; Z1054 Finland 1875 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complex/'subgroup [l 20 9 F3-1
10 6748 B73, 21073 Canada 1871 invasive (unspecified/other) MNeisseria meningitidis A 1 5T-1 complex/subgroup Il 18-1 3 F5-1
" 129 B92, Z1092 Germany 1964 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup 111l 5-2 10 F3-6
13 139M  B99;Z1099 Philippines 1968 Meisseria meningitidis A 1 ST-1complex/subgroup Il 52 10 F51
19 S3131 B213;Z1213  Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 F1-5
24 84355 B22T; 21227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5  ST-5 complex’subgroup Il 51 9 F3-1
3 10 B269; 21269 Burkina Faso 1963 invasive (unspecified/other) Meisseria meningitidis A 4 ST-4 complex/subgroup IV T 131 F1-5
34 20 B275; 21275 Miger 1863 invasive (unspecifiedlother) Neisseria meningitidis A 1 5T-1 complex/subgroup Il 52 10 F1-7
35 26 B278, 21278 Miger 1863 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup [V T 13 F1-5
46 265  B318; Z1318 Burkina Faso 1966 invasive (unspecified/other) Meisseria meningitidis A 4 8T-4 complex/subgroup IV 72 131 F1-5
52 243 B362;,Z1362 Cameroon 1966 Meisseria meningitidis A 4 8T-4 complex/subgroup IV T 13 F1-5
61 393 B392, 71392 Greece 1968 carrier Neisseria meningitidis A 1 ST-1complexisubgroup I/l 52 10 F5-1
G4 254  B439;71439 Djibouti 1966 invasive (unspecified/other) Meisseria meningitidis A 1 5T-1 complex/subgroup Il 52 10 F1-7
67 85611 B466; 21466 Australia 1977 invasive (unspecified/other) Neisseria meningitidis A 1 5T-1 complex/subgroup Il 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
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10.10 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.

... Query Search|Browse | Profile/ST | List
PubMILS] ; Breakdown: |solate fields | Scheme/alleles | Publications
TR Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Neisseria PubMLST database

The Neisseria PUBMLST contains data for a ion 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.

\J\‘\\J Query database 4 Option settings “ General information
+ Search database - advanced queries. Set general opfions §including isolate table field handling + |solates: 29173
« Browse database - peruse all records + Set display and query options for lacus, schemes or scheme fields « Lastupdated: 2014-07-14
= Search by combinations of loci (profiles) - including partial matching. » Update history
» List query - find isolates by matching afield to an entered list. = About BIGSdb
& |
dﬂ Breakdown + Export ! Analysis Miscellaneous
s Single field » Export dataset s Codon usage « Descriplion 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

10.10.1 General options

The general options tab is displayed by default. If another tab is being shown, click the ‘General options’ header.
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Query: Search | Browse | Profile/ST | List

i ML F:T; Breakdown: Isolate fields | Schemel/alleles | Publications
T 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

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

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 general tab allows the following options to be modified:
* Records per page

 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.

10.10.2 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.

10.10. User-configurable options
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Query: Search | Browse | Profile/ST | List
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

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 ‘main results table’ tab will scroll up.

Query. Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Scheme/alleles | Publications
"~ Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

LST)

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 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 browser.

» General options

~ Main results table

[CI 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.

Set options

» Isolate 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

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
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colour to confirmed designations.
» 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.

10.10.3 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.

L, Query. Search | Browse | Profile/ST | List
PubMLS] /' Breakdown' Isolate fields | Scheme/alleles | Publications
TR 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 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).

Set options

» Main results table

+ lsolate 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 ‘Isolate record display’ tab will scroll up.

10.10. User-configurable options
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Query: Search | Browse | Profile/ST | List
/ 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

» Main results table

~+ |solate 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).

&) 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

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:

* 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.

* 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.

10.10.4 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.
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. R Query. Search | Browse | Profile/ST | List
S es L/ Breakdown: Isolate fields | Schemefalleles | Publications
Fulil ST/ Breakdown: Isolate fields | Schemefalleles | Publicat
e 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 (Meisseria PubMLST) only. If some of the options dont appear to 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 perline in sequence alignments

Display 100~ nucleotides of flanking sequence (where available),
isplay locus aliases if set.

Enable tooltips (beginners mode).

Set options

» Main results table

» Isolate record 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.

" e Query: Search | Browse | Profile/ST | List
]?TITTE{JJF\: J_._/ Breakdown: Isolate fields | Schemei/alleles | Publications
T 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

+ lsolate 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 [C] amoxiciltin [l ciprofloxacin_range
aliases [ source Dsulphonam\de Dpendiﬂgjssembly

[Tl strain_designation epidemiology [C ceftriaxone [l assembly_status
coumry pecies D:eﬂriaxonejaﬂge DENA?a:cesswun
[ continent serogroup [Tl chiaramphenical [l private_project
&) region DI‘v1LEE7designaU0n [} chloramphenicol_range [Tl comments
Myear [Cseratype [ cefataxime [ sender
Depidem\ulogicaljear Dserufsubtype D:efotaximejaﬂge [T curator
[Cage_yr [CIET_no [T ritampicin [ date_entered
Clage_mtn [Tl penicittin [C rifampicin_range [ datestamp

M sex [Tl penicittin_range [T ciprofioxacin

(Can]) ((None | [(Defautt ] [ setoptions |

» Query filters

Reset

Click the reset button to remove all user setlings 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).
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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’.

10.10.5 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.

o T Query: Search | Browse | Profile/ST | List

Pl IS T/ Breakdown: Isolate fields | Schemefalleles | Publications
. B 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 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 browser.

~ General options

Display 25 -« records per page

Page bar position: top and bottom ~

Display 100 « nuclectides perline in sequence alignments.

Display 100 » nucleotides offlanking sequence (where available).
Display locus aliases if set.

Enable tooltips (beginner's mode).

Set options
» Main results table
v 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 ‘Query filters’ tab will scroll up.
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» Main results table
» Isolate record display

» Provenance field display

~ Queryfilters

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 ofthe query interface
[“lisolate [ ENA_accession [”11.08 alpha chain transferases profile completion
[ country [ private_project [ LoS inner care transferases profile completion
["] continent [ comments ["1LOS transportiexport profile completion
[T region "] sender || Lipid A biosyntnesis: acylransferases profile completion
[Tlyear [T curator [ Lipid A biosynthesis: other profile completion
|"1 epidemiological_year || date_entered [ . meningitidis profile completion
[V age_yr || gatestamp |"I Neisseria genus core genes profile completion
|1 age_mtn || MLST profile completion | Nucleatide excision repair profile completion
[ sex [ |Fmetvpmg antigens profile completion [ pilus genes profile completion
|| disease |1 165 profile completion || Protein glycosylation profile completion
|| source || ADP-heptose biesynthesis profile completion || Purine metabolism profile completion
|"| epidemiclogy || AminoacylHRMA biesynthesis 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- Seragroup B profile completion [ small reguiatory RMAs profile completion
|| sero_sustype || capsule Region A- Serogroup C profile completion |1 TCA cycle profile completion
["1eT_no |"| capsule Region A- Serogroup E profile completion |1 UDP-GIcAE synthesis profile completion
[ peniciliin [l capsule Region A- Serogroup H profile completion ["luDP-glucose and UDP-galactose biosynthesis profile
[ |penicw|lin_range [ |Cap5u|e Region A- Serogroup L profile completion completion
[l amosxicillin [l capsule Region A- Serogroup W profile completion [ vire T458 profile completion
["] sulphonamide ["] capsule Region A- Seragroup X profile completion || beta 1actamase plasmid profile completion
|| ceftriaxone || capsule Region A- Serogroup ¥ profile completion [l emLsT (20 locus partial genes) profile completion
|| cefiriaxone_range [l capsule Region A- Serogroup Z profile completion ["1eMLST (20 locus whole genes) profile completion
|| ehloramphenicol || capsule Region B profile completion [“IrpIF species profile completion
|| ehioramphenicol_range |"| capsule Region € profile completion [¥] Publications
|| cefotaxime || capsule Region D and D' profile completion
[ cefotaxime_range ["J conjugative Plasmid profile completion
|| rifampicin || DMA replication profile completion
[ vifampicin_range [ Factor H-binding protein profile completion
|"| ciprofioxacin |1 Glyeolysis profile completion
["] eiprofioxacin_range [ gonocaceal Genetic Island profile completion
|| pending_assembly ["liron acquisition profile completion
|| assembly_status |"| Kdo addition profile completion

[‘None ] [ Default ] [ Set options |

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’.

10.10.6 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.
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J_‘T JJ\J JJ > J Breakdown: Isolate fields | Scheme/alleles | Publications

‘ « Query: Search | Browse | Profile/ST | List

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Neisseria PubMLST database
The Neisseria PUDMLST contains data for a ion 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.
O% Query database & Option settings 6 General information
= Search database - advanced queries = Set general options - including » |solates: 29174
= Browse database - peruse all records. « Setdisplay and query options fgr locus, schemes or scheme fields. » Last updated: 2014-07-14
= Search by combinations of loci (profiles) - including partial matching « Update history
« List query-find isolates by matching a field to an entered list » About BIGSdD
iﬂ'g > ) )
‘ Breakdown g Export 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
= Seqguence bin

Either select the locus id by querying for it directly.

_Query: Search | Browse | Profile/ST | List
S J. Breakdown: Isolate fields | Scheme/alleles | Publications
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 ] 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  DMA integer 433 false true 1176340 allele only false true true
* Default values are displayed for this field. These may be overridden by user preferan 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.
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Query Search | Browse | Profile/ST | List

/ Breakdown: Isolate fields | Schemefalleles | Publications

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

id v =

Filter query by

Display
] Order by. id ~ ascending ~
Display. 25 - records per page[i]

Action

data type: E|
allele id format:
length varies: [+l
coding sequence: [=]
orf: [ [«]
match longest [+l
per filter: [+l
probe filter: [+l
flag table: [+l
isolate display: [=]
main display: E| =
query field: [=lE
analysis: [=1@
curator: 13

I scheme: | MLST

7 records returned. Click the hyperlinks for detailed information

Customize

locus options

et peialele 1 omal onah nath nslcadng Secuence o genome postionlslte dlar mai by aien e anasie

abcZ integer
adk DNA integer
aroE DMNA integer
fumC  DNA integer
gdh DMA integer
pdnC  DNA integer
pgm DMNA integer

455
490
465
501
480
450

false
false
false
false
false
false
false

true 1176340 allele only false true true
true 1 991951 allele only false frue frue
true 2 2079469 allele only false true true
frue 1 1592943 allele only false frue frue
true 1 1514394 allele only false true true
true 1 1453970 allele only false frue frue
true 1 965481 allele only false true true

*Default values are displayed for this field. These may be overridden by user preference.

Once loci have been selected, click Customize ‘locus options’.

T records returned. Click the hyperlinks for detailed information.

Customize

| locus options

("o Laata type allei d format ength lengtn veries|coting sequence ot genome position isoiate spiay” main dispiay* uery ekt analysis'

abc? integer
adk DNA integer
aroE  DNA integer
fumC  DNA integer
gdh  DNA integer
pdhC  DMA integer
pgm DNA integer

465
480
465
501
480
450

false
false
false
false
false
false
false

true 1176340 allele only false frue true
true 1 991951 allele only false frue true
true 2 2079469 allele only false true true
true 1 1592943 allele only false frue true
true 1 1514394 allele only false frue true
true 1 1453870 allele only false true true
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
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* 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.

* 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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Data analysis plugins

11.1 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
o L/ Download: Alleles | MLST profiles
. Links: Contents | Home | PorA | FetA | Options | Isolate Database

Toggle: ¢

Neisseria locus/sequence definitions database

The Meisseria 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

=
O% Query database ";’ Downloads & Option settings “ General information
» Sequence query - query an allele sequence » Allele sequences « Set general options « Mumber of sequences: 342758
« Batch sequence query - query multiple sequences in FASTA format « MLST - « Number of profiles: Show
= Sequence attribute search - find alleles by matching attributes « Lastupdated: 2014-07-16
= Browse profiles = Profile update history
» Search profiles » About BIGSdb

« List-find profiles matched to entered list

« Search by combinations of alleles - including partial matching.
« Batch profile query - lookup profiles copied from a spreadsheet.
« Extract finetype from whole genome data

/' Export ;’ Analysis

imilarity - find sequences most similar to selected allele
garison - display a comparison between two sequences.
Locus Explorer | tool for analysing allele sequences stored for particular locus

» Sequences - XMFA / concatenated FASTA formats * Sequen

11.1.1 Polymorphic site analysis

Select the locus you would like to analyse in the Locus dropdown box. The page will reload.
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ery: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query

Qu
Pl.leLST Download: Alleles | MLST profiles

Links: Contents | Home | PorA | FetA | Options | Isolate Database

Locus Explorer - Neisseria locus/sequence definitions

Please selactlocus for analysis

ILor.u: adk - |’age will reload when changed

Selectsequences Analysis functions
= Palymarphic sites | Display polymorphic site frequencies and sequence schematic

9 Calculate G+C content and codon usage
Translate DNA to peptide sequences

T

Select the alleles that you would like to include in the analysis. Variable length loci are limited to 200 sequences or

fewer since these need to be aligned. Click ‘Polymorphic sites’.

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

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:
Locus: adk ~ Page will reload when changed

Analysis functions

| Polymorphic sites |Display polymorphic site frequencies and sequence schematic
Calculate G+C content and codon usage

Translate DNA to peptide sequences

Selectsequences

If an alignment is necessary, the job will be submitted to the job queue and the analysis performed. If no alignment is

necessary, then the analysis is shown immediately.

The first part of the page shows the schematic.
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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

=

Polymorphic site analysis

adk

The colour codes represent the percentage of alleles that have a particular 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 ifthe display goes off the page

464 alleles included in analysis. 265 polymorphic sites found.

Key: 0-10% | (120 - 30%]1>30 - 40tl=40_ SO ECBUL T

[Fro-souF-s0 - cosfbou - 100

E A
WA E T T AAT [ESARTG AT cmocc'rw'rooccm@n'xi Acc'rucm'
T A A A BAGC G A ClE A
B [ [ a [ ] T A
250 260

G G C GG C T CTAT mmmwmﬂmum
TC TT T T GC G A c A TA A
cG T g G

401 410 420 430

440 450 480

AC GTC TCGETACACCA TAGGTCT TAT CG

TTGE T T §OEWCG
Cc G G CACA GG CAG C C G A G TTAC T
T A A A T C

Clicking any of the sequence bases will calculate the exact frequencies of the different nucleotides at that position

BT | 550 - 60% | P70 - 50

40 a0 &0

GETGCGCGACGACATCATRATCGRCATGETCARA

C TTTTTTMT C
AT A

T G G A

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

Site Explorer

adk position 51

464 alleles included in analysis.

Em umber of alleles| Percentage of alleles| MLST profiles

370 7974 10619110883
(97.57%)
€ 92 1983 262110883
(2.41%)
A 1 022 1110883
(adk-351) (0.01%)
G 1 0.22 1/10883
(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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T Cc G
AC GTC TCGETACACCA TAGGTCT TAT [CG
c G G CACA GG CAG c C T
T A C
Nucleotide frequenr,ies
Position & Nucleotide
AelCefoslT sl ¢ fAsmMCs MG e T s fos]
2 463 0 1 0 0 9978 022
3 462 0 2 0 0 9957 043
4 1 0 463 0 0 022 99.78
5 0 463 1 0 0 99.78 0.22
6 52 7 405 0 0 1121 151 8728
9 463 0 1 0 0 9978 022
14 1 1] 0 463 0 022 99.78
15 0 452 0 12 0 9741 259
18 0 76 7 381 0 16.38 151 821
21 0 295 0 169 0 6358 36.42
22 8 0 456 0 0 172 9828
27 3 451 0 10 0 065 9720 216
28 2 1 4861 0 0 043 022 9935
29 1 0 463 0 0 022 99.78
30 3 341 1 19 0 065 7349 022 2565
31 0 10 0 454 0 216 9784
33 2 5 455 2 0 043 108 98306 043
36 51 0 410 3 0 1099 88.36 065
37 0 463 0 1 0 9978 022
See also:

* Investigating allele differences.
* Polymorphism analysis following isolate query.
11.1.2 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’.

s g Query: Sequences | Batch sequences | Compare alleles | Profile/ST | Batch profiles | List | Browse | Query
Pl IS/ Download: Alleles | MLST profiles
T Links: Contents | Home | PorA | FetA | Options | Isolate Database

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:
Locus: adk + Page will reload when changed

Selectsequences Analysis functions
Display polymorphic site frequencies and sequence schematic
Ca\culate G+C content and codon usage
Translate DNA to peptide sequences

The GC content of the alleles will be determined and a table of the codon frequencies displayed.
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.. 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

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.

GCA A

0.262 17.353 1248
GCC A 0.245 16.254 1169
GCG A 0.389 25751 1852
GCT A 0.103 6.813 490
TGC C 0.987 6.452 464
TGT Cc 0.013 0.083 6
GAC D 0.747 91.073 6550
GAT D 0.253 30812 2216
GAA E 0.916 82397 5926
GAG E 0.084 7.564 544
Tc F 0.594 15.295 1100
TIT F 0.408 10.470 753
GGA G 0.007 0.542 39
GGC G 0.765 59.497 4279
GGG G 0.001 0.042 3
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

11.1.3 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’.
_ 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

Locus Explorer - Neisseria locus/sequence definitions

Please select locus for analysis:
Locus: adk ~ Page will reload when changed

Selectsequences Analysis functions
Display polymorphic site frequencies and sequence schematic
Calculate G+C content and codon usage
ITranslate DNA to peptide sequences

An aligned amino acid sequence will be displayed.
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If there appear to be a lot of stop codons in the translation, it is possible that the orf value in the locus definition is not

set correctly.

11.2 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.

i Query: Search | Browse | Profile/ST | List
1/ Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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

jence
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
‘\ o %
=% Query database & . Option settings “ General information
« Search database - advanced queries. « Set general options - including isolate table field handling + |solates: 29177
» Browse database - peruse all records. « Set display and query options for locus, schemes or scheme fields. » Lastupdated: 2014-07-16

» Search by combinations of loci (profiles) - including partial matching

« Update history
= List query - find isolates by matching a field to an entered list

= About BIGSdb

&)
‘Q Breakdown Export _/r Analysis Miscellaneous
Single field + Export dataset » Codon usage « Description of database fields
» [woTeld «+ Contigs » Presence/absence status of loci
« Unique combinations « Sequences - XMFA / concatenated FASTA formats « Genome comparator
+ Scheme and alleles « BLAST

s Publications
= Sequence bin

there is atleast

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
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setup of the database.

5 M00240227 UK 2000 invasive (unspecified/other) Neisseria meningitidis 1100 ST-32 complex’ET-5 complex

B
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
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 02 ST-18 complex
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
" 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il
12 0090/39 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex
13 139M B99; 71099 Philippines 1968 Meisseria meningitidis A 1 ST-1 complex/subgroup Wl
14 0120195 Czech Republic 1995 invasive (unspecified/other) Neisseria meningitidis X 17
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
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
25 9 Germany 1999 carrier Neisseria meningitidis B 230 ST-334 complex

Analysis tools:

Breakdown I Fields I[ Two Field | [ Codens | | i | [ combi il Jil ions | [ bin | [ Tag status
Analysis: | BURST | [ Presence/Absence | [ Genome C ] [(BLasT |

Export: | Dataset | [ Gontigs | [ Sequences |

Page: . E] @ E]

7

20

181

52

7
52

5-1

16

13-1

F3-1

F5-1

F3-6

F5-1

F3-1

A series of charts will be displayed. Pick the field to display from the list at the top.

_ Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Schemel/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

ALST

Field breakdown of dataset

penicillin range | amoxicillin | cefiriaxone range | chloramphenicol range | cefotaxime range | rifampicin range | ciprofloxacin range

country | continent | region | year | epidemiological year | age yr | age mth | sex | disease | source | epidemiology | species | serogroup | MLEE designation | serotype | sero subtype | ET no |

country

UK (7300 - 25.02%) all athers (31 values (3065 — 10.51%)
Italy (324 - 1.11%)

Belgium {362 - 1.24%)

Niger (386 - 1.26%)

Sweden {369 - 1.26%)

Austria (363 - 1.26%)

Fiussia (402 - 1.38%)

Foland (405 - 1.35%)

Cuba (426 = 1 47%)

Cariada (437 - 1.50%)

Czech Republic (2664 - 9.20% )

France (2047 - 7028 &
Spain (1481 - S.05% )

The Metherlands (1301 - 4.46% )~ I
US4 (389 - 3.05%,

= - Unknown (500 - 1 7153
China (788 - 2.70%) Greece (554 - 1.90%)
Irefand (SB2 - 1.83%)

Gouth Aftica {712 - 2.44%)
Norway (760 - 2 B0%.)

Display table | Tab-delimited text | Excel format

The values used to generate the chart can be displayed or extracted by clicking the ‘Display table’ link at the bottom

of the page.

11.2. Field breakdown
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Query: Search | Browse | Profile/ST | List

FrrT?]'\'?LSD Breakdown: Isolate fields | Schemelalleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Field breakdown of dataset

country

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

UK (7300 - 25.02% )

Italy (324 - 1.11%)
Belgium (362 — 1.24% )
Niger (368 - 1.26%)
Sweden (363 - 1.26%)
Austria (369 - 1.26%)
Fiussia (402 - 1.38%)
Poland (405 - 1.39%)
. Cuba (428 - 1.47%)
France (2047 - 7028 & Canada (437 - 1.50% )
Spain (1481 - 5.05% )
The Methieriantis (1301 - 4.45% )
USA (889 - 3.05%)
Chira (789 - 2.70%

Czech Republic (2684 - 9.20% )

™ o )
= = Unknown (500 - 1.71%)

Greece (554 — 1.90%)
Irelandl (562 - 1.93%)
South Africa (712 - 2 44% )

Morway (760 - 2.60%)

Tab-delimited text | Excel format

all others (31 values) (3086 - 10.51%)

This displays a table that can be ordered by clicking the appropriate header.

Query: Search | Browse | Profile/ST | List

F‘TTT?R‘JFTJS‘T / Breakdown: Isolate fields | Scheme/alleles | Publications

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 2.70%
Morway 760 260%
South Africa 712 2.44%
Ireland 562 1.93%
Greece 554 1.90%
Unknown 500 1.71%
Burkina Faso 484 1.66%
Brazil 460 1.58%
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 324 111%
Finland 312 1.07%
Denmark 307 1.05%
Japan 238 0.82%

The data can also be downloaded in tab-delimited text or Excel formats by clicking the appropriate links.
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s Query: Search | Browse | Profile/ST | List
I Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Field breakdown of dataset

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

UK (7300 - 25.02% ) all others (81 values ) (30686 - 10.51%)

Italy (324 - 1.11%)
Belgium (362 — 1.24% )
Niger (368 - 1.26%)
Sweden (363 - 1.26%)
Austria (369 - 1.26%)
Fiussia (402 - 1.38%)
Poland (405 - 1.39%)
- Cuba (428 - 1.47%)
France (2047 - 7028 & y Canada (437 - 1.50% )
Spain (1481 - 5.05% )
The Methieriantis (1301 - 4.45% ) - Burkim Fasn (484 ~ 1 B2}
USA (889 - 3.05% Urnknowr (500 - 1.71%)
Chira (789 - 2.70% Greece (554 — 1.90%)
Irelandl (562 - 1.93%)
South Africa (712 - 2 44% )

Czech Republic (2684 - 9.20% )

Morway (760 - 2.60%)

Display table | Tab-delimited text | Excel format |

11.3 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.

.. Query: Search | Browse | Profile/ST | List
Breakdown: |solate fields | Schemel/alleles | Publications
. Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

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 lence 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

O§ Query database & Option settings 6 General information
« Search database - advanced queries. « Setgeneral options - including isolate table field handling « Isolates: 29177
» Browse database - peruse all records. « Set display and query options for locus, schemes or scheme fields. « Lastupdated: 2014-07-16
» Search by combinations of loci (profiles) - including partial matching « Update history
= List query - find isolates by matching a field to an entered list. = About BIGSdb
&
&) Breakdown 4/ Export 2~ Analysis Miscellaneous
. d « Export dataset = Codon usage = Description of database fields
Two field «+ Contigs » Presencelabsence status of loci
» Unique combinations + 3equences - 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.
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6 MUDZEZ20/ UK 2000 nvasive (unspeciliediother) Neissena meningmais w 101 $1-22 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 2} 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 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 84355 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 a30 S5T-334 complex
Analysis tools:
Breakdown: | Fields | Two Fieid | Codons | [ i | [ combi il Jil ions | [ bin | [ Tag stetus

Analysis: | BURST || Presence/Absence || Genome c: ][ BLasT |

Export. | Dataset || Contigs | [ Sequences |

page: Q=)= ) <) 51 (=)

Select the two fields you wish to breakdown and how you would like the values displayed (percentage/absolute values
and totaling options).
Query: Search | Browse | Profile/ST | List

Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

LST/

B

Two field breakdown of dataset

Here you can create a table breaking down one field by another, e.g. breakdown of serogroup by year.

Selectfields Display Calculate percentages by Action
Field 1: clonal complex (MLST) + | @values only @ dataset Resat || Submit
Field2: 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 less than 30.
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oo Query: Search | Browse | Profile/ST | List
S+ 1/ Breakdown: Isolate fields | Scheme/alleles | Publications
"~ Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Two field breakdown of dataset

Breakdown of clonal_complex (MLST) by serogroup:

Selected options: Display values only.

Axes Show
Reverse Values and percentages
serogroup
[ clonal_compiox (MLST) & |5 & |5 & [C & J & JiG & [ & [X & 1V & 7 & ffota &
Novalue 1 3|11 4 1 1 12
ST-1 complex/subgroup Il 13 13
ST-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
ST-18 complex 3 3
ST-198 complex 2 2
8T-22 complex 2 2
ST-226 complex 1 1
5T-23 complex/Cluster A3 1 1
ST-254 complex 1 1
ST-269 complex 2 1 3
ST-32 complex’ET-5 complex 6 6
5T-334 complex 1 1
ST-35 complex 1 1
ST-4 complexisubgroup IV 9 9
ST-41/44 complexiLineage 3 5 1 B
ST-461 complex 1 1
ST-5 complex/subgroupll 6 [
S5T-53 complex 2 2
ST-60 complex 1 1
Tota 2027|173 | 15| 3 [ 12| 1] 9|
Download as tab-delimited text
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.

11.4 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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Query: Search | Browse | Profile/ST | List

J_ T \_i J_ ’J_J_ -,'J_/-‘ Breakdown: Isolate fields | Schemelalleles | Publications

Neisseria PubMLST database

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

The Neisseria PubMLST database contains data for a collection of isolates that reprasent the total known diversity of Neisseria species. For every allelic profils in the

there is atleast

lence

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.

O\\_. Query database & Option settings “ General informatien
« Search database - advanced queries. = Set general options - including isolate table field handling « Isolates: 29177
« Browse database - peruse all records. = Set display and query options for locus, schemes or scheme fields « Lastupdated: 2014-07-16
» Search by combinations of loci (profiles) - including partial matching « Update history
= List gquery - find isolates by matching a field to an entered list. = About BIGSdb
Breakdown " Export 1L Analysis Miscellaneous
* Single field « Export dataset = Codon usage = Description of database fields
= Two field « Contigs = Presence/absence status of loci
« Sequences - XMFA / concatenated FASTA formats « Genome comparator

= BLAST

nonicatons
* 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 1200 B35; Z1035 Pakistan 1967 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complex/subgroup Wi 52 10 F5-1
3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1099 19 15
4 M1027 B43; 21043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-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 (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; 71054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-56 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 S5T-18 complex 14
9 0021/34 Czech Republic 1984 invasive (unspecifiediother) Neisseria meningitidis w 14 ST-22 complex
10 6748 B73,Z1073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 181 3 F5-1
1 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 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 BAg; 71099 Philippines 1968 MNeisseria meningitidis A 1 ST-1 complex/subgroup W1 5-2 10 F5-1
14 0120195 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier MNeisseria 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 MNeisseria meningitidis B 19 ST-18 complex
19 83131 B213;Z1213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 5T-4 complex/subgroup IV 7 13-1 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 T Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex
23 g Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227,Z1227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup lll 5-1 9 F3-1
25 ] Germany 1999 carrier Neisseria meningitidis B a30 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ Godans | [ Polymorphicsites || | Lschemes/alieles [ ] [ Sequence bin | [ Tog stetus
Analysis: [ BURST | [ Presence/Absence | [ Genome ][ BLasT |

Export: | Dataset | [ Contigs | [ Sequences |

Page: [l (2 )= [+ )5 J(e J(7)Ce Jo ) [+ ) [tet ]

A scheme tree is shown. Select any combination of schemes to analyse.
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Query: Search | Browse | Profile/ST | List

. M QU
PV JSD Breakdown: |solate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown of the individual fields and loci belenging to these schemes will then be performed.

-

&
=
B3
E
a

(|

R _J Finetyping antigens

1188

| Antigen genes
==

Click ‘Select’.
A table showing the number of unique values for each locus and scheme field will be displayed.

Query: Search | Browse | Profile/ST | List

FrrT?]'\'?LSD Breakdown: Isolate fields | Schemelalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Scheme field and allele breakdown of dataset

Select schemes or groups of schemes within the tree. A breakdown ofthe individual fields and loci belonging to these schemes will then be performed.

_|l,] Capsule
_J Genetic Information Processing
\.| Metabolism

|, Pilin

W]/, Typing i

[Lm | »

MLST

G = ez 64
clonal complex 43 adk 57
wE 80

wme &

gn 79

pnc 8

pom 8

A detailed display of allele or field frequencies can be displayed by clicking the appropriate ‘Breakdown’ button.
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s Query: Search | Browse | Profile/ST | List
» L./ Breakdown: Isolate fields | Schemelalleles | Publications

e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions
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.
4- ] || ] All loci -
i [[]/L] Capsule |E|
'J Genetic Information Processing =
111 Metabolism
| ik Pilin
4- [ ||| Typing i
Select
MLST
Allles
Gnique aies
st ss ez 6s
clonal complex 43 adk 57
aoE a0
fumC 85 Breskdown Down
g 79
panc 83
bom 6o

The sorting of the table can be changed by clicking the appropriate header - this toggles between ascending and
descending order.

ot Query: Search | Browse | Profile/ST | List
~ |/ Breakdown: Isolate fields | Schemelalleles | Publications

- Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Scheme field and allele breakdown of dataset

Total: 996 isolates
e Y - ST-11 comples/ET-37 complex (188 - 22.41%)
clonalfComplex ke all others (19 values) (48 - 5.72%)
sT-11 188 18.88 5T-198 complex (5 — 0.60%
complexET-37 5T-334 complex (6 - 0.72%)
complex 5T-254 complex (7 - 0.63%)
ST—41 /44 complex/Lineage 3 (100 - 11.52% ST-106 comples (7 — 0.83%)
ST-41/44 100 10.04 & e - & ST-103 complex (7 - 0.83%)
complexlineage 2 = ST-82 complex (8 - 0.95%)
5T-1 64 6.43 5T-53 comples (8 - 0.95%)
complex/subgroup ; ST-174 complex (3 - 1.07%)
I ST-162 complex (9 - 1.07%
578 &0 .02 8T-8 complex/Cluster A4 (B0 - 7 15%) ST=213 camplex (13 - 1.55%)
complex/Cluster A4 | &T-18 complex (15 - 1 79%)
: §T-22 complex (54 - B.A44%) ST-187 complex (18 - 2.15%)
STS:;FZZZ CQTZLEEKT s : :g 8T-32 comples/ET-5 complex (51 - £.08% 5T-50 complex (24 - 2.66%)
REENLELEE 5 5T-23 comples/Cluster A7 (25 - 2.88%)
complex 5T-5 complexcisubgroup I11 (31 - 3.69%)
ST-4 36 382 $T-269 complex (31 - 369%)

complex/subgroup 5T-4 complexisubgroup IV (36 - 4.53%)

IV
ST-269 complex 31 an
8T5 khl an
complexisubgroup Il
ST-23 25 251
complex/Cluster A3
ST-60 complex 24 241 250
ST-167 complex 18 181
ST-18 complex 15 151 2
8T-213 complex 13 131
5T-35 complex 13 131 =0
ST-162 complex 9 0.90
ST-174 complex 9 0.90 100
ST-53 complex 8 0.80
ST-82 complex 3 0.80 &
5T-103 complex 7 070
5T-106 complex 7 070 T Y LT N L R N N R N L L L D N L L
ECSTEEZ2E=9i55 55588 55 EEEF g piigiiiEy
SEElGIEE 7 0 Ele s EETEg s B LR L LR LR eI R EE L
ST-334 complex [ 0.60 SEfESS52582832383258838¢8¢8388323:5388s4£8£8e84338¢ 888848
— = e nEff0avintioronuarnunersonorenolo el EonyEE

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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Scheme field and allele breakdown of dataset

Total: 996 isolates
- - e ST-11 complex/ET-37 complex (188 - 22.41%)
CI(’""'—'“ = al athers {18 values) (45 — 5.72%)
complexET-37
complex
ST-41/44 100 10.04 5T-41/44 complexsLineage 3 {100 - 11 .92%
complexlLineage 3 = 5T-82 complex {5 - 0.85%)

ST-1 64 6.43 5T-53 complex (& — 0.95%)
complex/subgroup t ST-174 complex (9 - 1.07%)

i

ST-8 it en ST-8 complex/Cluster A4 (B0 - 7.15%)
complex/Cluster A4 ) i o
= ST-22 complex (54 - B.44%)
SR EL G ot e 5T-32 complex/ET-5 compiex (51 ~ 6.08% y
5T-32 complexET-5 51 5.2 $T-23 complex/Cluster A3 (25 - 2.95%)
complex 5T-5 complexfsubgroup [11(31 - 3.69%)
ST-4 38 3.82 5T-268 complexs (31 - 3.69%)

complex/subgroup ST-4 complexfeubgroup [V (38 - 453%)

n

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.
Query: Search | Browse | Profile/ST | List ‘

P MJ\J P J_/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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.

4. ]| All loci -
|1 Capsule |;|
| .| Genetic Information Processing -
1. Metabolism
- [£]43 Pitin
4+ Wl L] Typing il
Select
MLST
Bz ok e [
clonal cnmp\sx 43 adk 57 ((Breskdown ] [ Downiozd |
aroE 80 ((Breskdown ) ((Downicsd ]
umG 85 [besown ) [Dowoad )
g 79 (Gesen] (owies)
PNC 83 [ Gesdoun] (Downemt]
pam 68 [ Breskdown | [ Downoed ]

Sequences will be served in FASTA format in order of frequency.

>2
TTTGATACCGTTGCCGAAGGTTTGGGTGAAATTCGCGATTTATTGCGCCGTTACCACCGC
GTCGGCCATGAGTTGGAAAACGGTTCGGGTGAGGCTTTGTTGAAAGAACTCAACGAATTA
CAACTTGAAATCGAAGCGAAGGACGGCTGGAAGCTGGATGCGGCAGTCAAGCAGACTTTG
GGGGAACTCGGTTTGCCGGAAAACGAAAAAATCGGCAACCTTTCCGGCGGTCAGAAAAAG
CGTGTCGCCTTGGCGCAGGCTTGGGTGCAGAAGCCCGACGTATTGCTGCTGGACGAACCG
ACCAACCATTTGGATATCGACGCGATTATTTGGCTGGAAAATCTGCTCAAAGCGTTTGAA
GGCAGCTTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

>1
TTTGATACTGTTGCCGAAGGTTTGGGCGAAATTCGCGATTTATTGCGCCGTTATCATCAT
GTCAGCCATGAGTTGGAAAATGGTTCGAGTGAGGCCTTATTGAAAGAGCTCAACGAATTG
CAACTTGAGATCGAAGCGAAGGACGGCTGGAAGTTGGATGCGGCGGTGAAGCAGACTTTG
GGCGAACTCGGTTTGCCGGAAAACGAAAAAATCGGCAACCTCTCCGGCGGTCAGAAAAAG
CGCGTCGCCTTGGCGCAGGCTTGGGTGCAGAAGCCCGACGTATTGCTGCTCGATGAACCG
ACCAACCATTTGGACATCGACGCGATTATTTGGTTGGAAAACCTGCTCAAAGCGTTTGAA
GGCAGCCTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

>4
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TTTGATACCGTTGCCGAAGGTTTGGGCGAAATTCGTGATTTATTGCGCCGTTATCATCAT
GTCAGCCATGAGTTGGAAAATGGTTCGAGTGAGGCTTTGTTGAAAGAACTCAACGAATTG
CAACTTGAAATCGAAGCGAAGGACGGCTGGAAACTGGATGCGGCAGTCAAGCAGACTTTG
GGGGAACTCGGTTTGCCGGAAAATGAAAAAATCGGCAACCTTTICCGGCGGTCAGAAAAAG
CGCGTCGCCTTGGCTCAGGCTTGGGTGCAAAAGCCCGACGTATTGCTGCTGGACGAGCCG
ACCAACCATTTIGGATATCGACGCGATTATTTGGCTGGAAAATCTGCTCAAAGCGTTTGAA
GGCAGCTTGGTTGTGATTACCCACGACCGCCGTTTTTTGGACAATATCGCCACGCGGATT
GTCGAACTCGATC

11.5 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.

Query: Search | Browse | Profile/ST | List
/-‘ Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

P T,

PulMLS

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 lence iti 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 Py
\\\, Query database & Option settings “ General informaticn
« Search database - advanced queries. = Set general options - including isolate table field handling « Isolates: 29177
« Browse database - peruse all records. = Set display and query options for locus, schemes or scheme fields « Lastupdated: 2014-07-16
» Search by combinations of loci (profiles) - including partial matching « Update history
= List query - find isolates by matching a field to an entered list. « About BIGSdD
& - |
&Y Breakdown /' Export i Anaysis Miscellaneous
* Single field « Export dataset = Codon usage = Description of database fields
» Twofield « Contigs = Presence/absence status of loci
« Unique combinations « Sequences - XMFA / concatenated FASTA formats « Genome comparator
» Scheme and alleles s BLAST

» Publications

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.

2 T2 B35 2108D raKisian 1Yo/ MEenIngils ana sepucasmia Nelssena meningmals A 1 H1-1 cOMpIeRsUDgroup 1l 2 w Fo-1
3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1099 19 15
4 M1027 B43; 21043 USA 1937 invasive (unspecified/other) Neisseria meningitidis A 4 ST-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 (unspecifiediother) Neisseria meningitidis w 1101 ST-22 complex
7 7891 B54; 71054 Finland 1975 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-56 complex/subgroup Il 20 9 F3-1
8 M00242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1102 S5T-18 complex 14
9 0021/34 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 14 ST-22 complex
10 6748 B73,Z1073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 181 3 F5-1
1 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 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 BAg; 71099 Philippines 1968 MNeisseria meningitidis A 1 ST-1 complex/subgroup W1 5-2 10 F5-1
14 0120195 Czech Republic 1995 invasive (unspecifiediother) Neisseria meningitidis X "7 14
15 1 Germany 1999 carrier MNeisseria 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 MNeisseria meningitidis B 19 ST-18 complex
19 83131 B213;Z1213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 5T-4 complex/subgroup IV 7 13-1 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 T Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex
23 g Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227,Z1227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup lll 5-1 9 F3-1
25 ] Germany 1999 carrier Neisseria meningitidis B a30 ST-334 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ Godons || i )( i i I( ions | | Seq bin || Teg status

Analysis: [ BURST | [ Presence/Absence | [ Genome ][ BLasT |

Export: | Dataset | [ Contigs | [ Sequences |

page: @2 )= )+ ) ] (=)
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Select the isolate records to analyse - these will be pre-selected if you accessed the plugin following a query. Click
submit.

. . ... Query: Search | Browse | Profile/ST | List
Pl.leI.S:.E/ Breakdown: |solate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Breakdown of sequence bin contig properties

Please selectthe required isolate ids for comparison - use Ctrl or Shift to make multiple selections:

Isolates Filter by Action
64) 254 Sequence method ~ [ Reset
67) 85611 Project o
82) 11-004 M
84) IAL2229 Experiment: - [1]

90) CN100

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.

Query: Search | Browse | Profile/ST | List
PubMIST Breakdown: Isolate fields | Scheme/alleles | Publications
e Links: Contents | Home | Options | Profilesizequences definitions | Database submissions

Breakdown of sequence bin contig properties

Please selectthe required isolate ids for comparison - use Ctrl or Shift to make multiple selections.

Isolates Filter by Action
1) AM1027 Sequence method: - [ Reset Submit
Project ~ [
Experiment: ~ [

eoaic 4= e © Eonige = Toangin = [ o <Jian <o < D50 S0 < 1S5 < s dosnaiat = uoc bgged = Seqvnccba s

1 MJM1027 364 2069108 10 50003 5685 8182 2305 Display —|
2 120M 359 2059411 265 33563 5737 6303 10581 3126 1863 834 87.5 Display —|
7 7891 199 2057385 267 112831 10339 13586 23361 6218 3616 86.4 884 Display —|
10 6748 652 4241338 100 175414 6506 13847 26424 6190 3227 86.0 88.0 Display —|
1 129 272 2072690 250 79861 7621 9439 14580 4150 2758 848 88.0 Display —|
13 13aM 293 2141711 113 149688 7310 15303 26154 63084 4214 854 a7 Display —|
19 33131 173 2061338 250 96136 11916 15196 24737 8348 3961 855 878 Display —|
24 54355 198 2071992 250 89288 10465 13482 22947 6226 3728 855 874 Display —|
30 14 1 2145205 2145295 2145295 2145295 2145295 2145285 2145295 848 848 Display —|
31 10 275 2059146 262 53317 7488 8917 14091 3975 2480 847 876 Display —|
34 20 213 2067373 252 54815 9706 10784 18311 5317 3235 856 878 Display —|
35 26 194 2056454 251 T4067 10601 13102 24734 5428 3319 858 877 Display —|
46 255 194 2052090 265 74202 10578 12873 20445 7237 3801 85.0 875 Display —|
52 243 229 2057666 252 77632 G986 10969 17283 5032 2902 853 877 Display —|
61 393 282 2064767 255 47836 7322 7919 14444 4057 2487 84.0 875 Display —|
64 254 251 2054183 257 69510 8184 9379 15763 4488 2543 837 877 Display —|
AT SRR 104 NALP1Y 985 ANURT  ANTA4 1451 29312 R1GBR ELEt] ELE ar7 Micntan |

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.

11.5. Sequence bin breakdown
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1 A4M1027 364 2068108 100 50093 5685 8182 15404 3907 2305 829 874 Display —|
2 120M 359 2059411 265 33563 5737 6303 10581 3126 1863 834 875 Display —|
7 7891 199 2057385 267 112831 10339 13596 23361 6218 3616 86.4 88.4 Display —|
10 6748 652 4241338 100 175414 6506 13847 26424 6190 3227 86.0 88.0 Display —|
11 129 272 2072690 250 79861 7621 9439 14580 4150 2758 848 88.0 Display —|
13 139M 293 2141711 113 149689 7310 15303 26154 6394 4214 854 87.8 Display —|
19 83131 173 2061338 250 96136 11916 15196 24737 8348 3961 86.5 878 Display —|
24 84355 198 2071992 250 89288 10465 13482 22947 6226 3728 86.5 &74 Display —|
30 14 1 2145205 2145295 2145295 2145295 2145205 2145295 2145295 846 846 Display —|
31 10 275 2058146 262 53317 7488 8917 14091 3975 2480 847 876 Display —|
34 20 213 2067373 252 54815 9706 10784 18311 5317 3235 86.6 878 Display —|
35 26 194 2056454 251 74067 10601 13102 24734 5428 3319 856 877 Display —|
46 255 194 2052090 265 74202 10578 12873 20445 7237 3801 86.0 875 Display —|
52 243 229 2057666 252 77632 8986 10960 17283 5032 2902 863 &77 Display —|
61 393 282 2064767 255 47836 7322 7919 14444 4057 2487 84.0 875 Display —|
64 254 251 2054183 257 69510 8184 9379 15763 4488 2543 837 877 Display —|
67 85611 194 2084213 255 103457 10744 14516 22332 6156 3531 863 &7 Display —|
82 11-004 258 2055227 251 47478 7966 8518 13854 4751 2921 849 878 Display —|
84 1AL2229 188 2051679 256 96122 10914 13975 21515 6282 3629 86.8 883 Display —|
90 CN100 236 2118544 261 73069 8977 11101 19065 4570 2839 845 872 Display —|

« 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: 251.3; o 121.2 Overall mean: 2182080.5; o: 485517.0 Overall mean: 115617.0; o: 477740.1 Overall mean: 8684.9; o: 32339.5
A\

Download lengths

Sequence bin records can also be accessed by clicking the ‘Display’ button for each row of the table.

1 A4M1027 364 2068108 100 50093 5685 8182 15404 3907 2305 829 874 Display —|
2 120M 359 2059411 265 33563 5737 6303 10581 3126 1863 834 875 Display —|
7 7891 199 2057385 267 112831 10339 13596 23361 6218 3616 86.4 88.4 Display —|
10 6748 652 4241338 100 175414 6506 13847 26424 6190 3227 86.0 88.0 Display —|
11 129 272 2072690 250 79861 7621 9439 14580 4150 2758 848 88.0 Display —|
13 139M 293 2141711 113 149689 7310 15303 26154 6394 4214 854 87.8 Display —|
19 83131 173 2061338 250 96136 11916 15196 24737 8348 3961 86.5 878 Display —|
24 84355 198 2071992 250 89288 10465 13482 22947 6226 3728 86.5 &74 Display —|
30 14 1 2145205 2145295 2145295 2145295 2145205 2145295 2145295 846 846 Display —|
3 10 275 2059146 262 53317 7488 8917 14091 3975 2480 847 876
34 20 213 2067373 252 54815 9706 10784 18311 5317 3235 86.6 878
35 26 194 2056454 251 74067 10601 13102 24734 5428 3319 85.6 877
46 255 194 2052090 265 74202 10578 12873 20445 7237 3801 86.0 875
52 243 229 2057666 252 77632 8986 10960 17283 5032 2902 863 &77
61 393 282 2064767 255 47836 7322 7919 14444 4057 2487 84.0 875
64 254 251 2054183 257 69510 8184 9379 15763 4488 2543 837 877
67 55611 194 2084213 255 103457 10744 14516 22332 6156 3531 863 &7
82 11-004 258 2055227 251 47478 7966 8518 13854 4751 2921 849 878
84 1AL2229 188 2051679 256 96122 10914 13975 21515 6282 3629 86.8 883
90 CN100 236 2118544 261 73069 8977 11101 19065 4570 2839 845 872

« 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: 251.3; o 121.2 Overall mean: 2182080.5; o: 485517.0 Overall mean: 115617.0; o: 477740.1 Overall mean: 8684.9; o: 32339.5

- E - o

Download lengths

11.6 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
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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.

g Query: Search | Browse | Profile/ST | List
/‘ Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

PulbML

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

lence 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.

Query database & . Option settings

1

» Search database - advanced queries.
« Browse database - peruse all records

« Set general options - including isolate table field handling
« 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.

£

Breakdown " Export £ Analysis Miscellaneous
* Single field « Export dataset = Codon usage

= Two field « Contigs s Precence/absance siatus of loci

« Unique combinations + Sequences - XMFA / concatenated FASTA formats

« Scheme and alleles = BLA

« Publications
» Sequence bin

General information

s Isolates: 29177

« Lastupdated: 2014-07-15
» Update history

= About BIGSdD

= Description of database fields

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
19026 M10 240482 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 3754 ST-41/44 complexlLineage 3 72
19027 M10 240484 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 1097 5T-41/44 complex/Lingage 3 1741
19028 M10 240485 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 275 5T-269 complex 22
19029 M10 240487 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 1049 ST-269 complex 191
19030 M10 240489 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 481 ST-461 complex 19-2
19031 M10 240490 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 1161 ST-269 complex 22
19032 M10 240498 UK 2010 invasive (unspecifiedfother) Neisseria meningitidis B 41 ST-41/44 complex/Lineage 3 72
19958 M10 240476 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B ag12 S5T-213 complex 22
19959 M10 240499 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 275 ST-269 complex 22
19960 M10 240500 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 41  ST-41/44 complex/Lineage 3 7-2
19961 M10 240502 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 340 ST-41/44 complex/Lineage 3 72
19962 M10 240503 UK 2010 invasive (unspecifiediother) Neisseria meningitidis Y 23 8T-23 complex/Cluster A3 51
19963 M10 240505 UK 2010 invasive (unspecified/other) MNeisseria meningitidis Y 1655  8T-23 complex/Cluster A3 51
19964 M10 240507 UK 2010 invasive (unspecifiediother) Neisseria meningitidis Y 183 S5T-23 complex/Cluster A3 21
19965 M10 240508 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis B 1575 72
19966 M10 240511 UK 2010 invasive (unspecifiediother) Neisseria meningitidis B 4713 22
19967 M10 240512 UK 2010 invasive (unspecifiedfother) Neisseria meningitidis B 41 ST-41/44 complex/Lineage 3 71
19968 M10 240514 UK 2010 invasive (unspecified/other) MNeisseria meningitidis w 11 8T-11 complex’ET-37 complex 5
19969 M10 240515 UK 2010 invasive (unspecified/other) Neisseria meningitidis B 269 5T-269 complex 51
19970 M10 240520 UK 2010 invasive (unspecifiediother) MNeisseria meningitidis Y 1655  ST-23 complewCluster A3 51

Analysis tocls:

Breakdown: | Fields | [ Two Field || Codons | [ ][
Analysis: | Fresence/Absence || Genome Comparater f| BLAST ]

Export: | Dataset | [ Gontigs | [ Sequences |

bin

page: Q=) 1+ s Lo J7 e o () (e

11.6.1 Analysis using defined loci

9

23

15-11

10-10
16-5
131

22
1041

F3-3
F5-1
F1-5
F5-12
F5-1
F3-9
F5-12
F1-5
F55
F5-12
F1-5
F1-5
F1-86
F4-1
deleted
F1-7
F5-12
F1-5
Fi-1
F5-1
F4-1

Select the isolate genomes that you wish to analyse and then either the loci from the list or a set of schemes. Press

submit.

11.6. Genome comparator
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gy Query: Search | Browse | Profile/ST | List
« I/ Breakdown: Isolate fields | Schemefalleles | Publications
I 1/ Breakd Isolate fields | Schi falleles | Publicat
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: | i

Genome Comparator - Neisseria PubMLST

Please selectthe required isolate ids and loci for comparison - 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. Alternatively, you can enter the 1 number for an reference genome and compare using the loci defined in that.

Isolates

Loci

658) 890326
659) A22
660) 71/94
661) 860800
662) 2837
663) 2839
664) 2838
665) 2845

Reference genome
Enter accession number:

or choose annotated genome:

or upload Genbank/EMBLIFASTA file

No file selected n

Filter by
Sequence method:
Project:
Experiment:

~ [

~ [

"165_rDNA

165 _rRNA (SSU_rRNA)
235_rRNA

abc?

abc? (NEIS1015)

aceF (NEIS1279)

ackA2 (NEIS1727)

acnA (NEIS1729)

Parameters / options
Min % identity: 70
Min % alignment: 50

~ [
~ [

BLASTN word size: 15 + [i]

Use TBLASTX[]

Use tagged designations if available []

["| Disable HTML output[5]

-0

Action

Include in identifiers

Schemes

<

1] GEMENC MTOTIANon FToce
.| Metabolism

.| Pilin

Typin;
w1 ] MLST
|\, Finetyping antigens

1] 168

| Antigen genes
i ]

Distance matrix calculation
With truncated loci:

@ Completely exclude from analysis

) Treat as distinct allele

© Ignore in pairwise comparison

Exclude paralogous allel

Alignments
"I Produce alignments [i]

Aligner.| MAFFT

es

Include ref sequences in alignment
Align all loci (not only variable)

Core genome analysis
Core threshold (%), 90

~ [

"] Calculate mean distances H|

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.

_ Query: Search | Browse | Profile/ST | List
Breakdown: Isolate fields | Schemelalleles | Publications
. Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i

Genome Comparator - 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 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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- sou 0o Query: Search | Browse | Profile/ST | List
Pﬂ.bMLsT; 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) 665 (2845) | 666 (2843)| 667 (2842) 669 (2846) 670 {2840)|671 (2844) 672 (2847) 698 (FANB)

abcZ

Y v s 4« [ & 5 | 5 & | 4 & | 4 | & |
porn N I 5 | 5 [ 6 | 5 | &5 | ©5 | ©5 | |

Loci with sequence differences among isolates:

Variable loci: 4

i
644 L03/4286) 662 (2637) 663 (2639) 664 (2638)/655 (2845 656 (2643 657 (2642) 669 (2640) 670 (2640) 671 (2844) 672 (2847) 695 (FAM1E)
abez 2 2 | 2 | 2 | 2 | 7 [ 2 [ 2 | 2 | & |

Exactly matching loci

These loci are identical in all isolates.

Matches: 3

644 (L93/4286)|662 (2837)|663 (2839) | 664 (2838)|665 (2845) | 666 (2843)| 667 (2842)|669 (2846) |670 (2840)|671 (2844) 672 (2847)| 698 (FAM18)

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

_Xclick to enlarge)

Splits graph (Neighbour-net, SVG format) - This can be edited in Inkscape or other vector graphics editors
Locus presence frequency

1_707;1{5 presence frequency chart (PNpmrmat)

- 2(clickto enlarge)

« Tarfile containing output files

Please note that job results will remain on the server for 7 days

11.6. Genome comparator 225



BIGSdb Documentation, Release 1.9.0

11.6.2 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.

Please selectthe required isolate ids and loci for comparison - use ctrl 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. Alternatively, you can enter the accession number for an annotated reference genome and compare using the loci defined in that.

Isolates Include in identifiers

658) 890326
659) A22
660) 71/94
661) 860800

663) 2
664) 2838
665) 2845

Reference genome Parameters / options Distance matrix calculation Alignments Core genome analysis
Enter accession number: Win % identity: 70 - [§] With truncated loci: "I Produce alignments [7] Core threshold (%) 90 - [i]
Win % alignment 50 « [5] @) Completely exclude from analysis Include ref sequences in alignment || Calculate mean distances [7]

[
n;&:(;s&e::;mmedv ENOME: BLASTN word size: 15 « [1] Treat as distinct allele Align all loci (not only variable)
or up! oal !en! an'!i BLIFASTA file: Cluse TBLASTX[]

Ignore in pairwise comparison Algner:| MAFFT
No file selected 8] Use tagged designations if available [7]

clude paralogous alleles

"I Disable HTML output[7]
Filter by Action
‘Sequence method: ~ [ Reset -m
Project: -~ [
Experiment: -~ [

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
PubMIS_Tj Breakdown: Isolale fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

FTTI BIGSdb_21911_1405410488_8452
RILNTe ey 2014-07-15 08:48:08
finished
NG 2014-07-15 08:48:34
| Progress: [T
T 2014-07-15 09:12:58

oclinEs 24 minutes and 24 seconds
Output

Analysis by reference genome

accession  EUEVIEET

version 1
T

T 2194961

Meisseria meningitidis serogroup C FAM18 complete genome

[coding regions RS

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

(FAM

IpxC | envA | UDP-3-0-{3-hydroxymyristoyl] N-acetylglucosmine deacetylase

NMCD001
pils1] pilin (fragment)
NMCD002
pil32 | truncated pilin
NMCD003
fop| peplidyl-prolyl cis-irans isomerase 330 4069
NMCD004
NMCO0005 putative membrane protein 219 4476
NMCO006 putative glycerate dehydrogenase 954 4816
metG | methionyl-tRNA synthetase 2038 5843
NMC0007
glms | glucosamine—fructose-6-phosphate aminotransferase [isomerizing] 1839 8016

niLarnANG
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11.6.3 Include in identifiers fieldset

This selection box allows you to choose which isolate provenance fields will be included in the results table and
sequence exports.

Include in identifiers

isolate

country

region

year

epidemiological year
age yr

age mth

SEX

dizeasze

source -

[ | »

Multiple values can be selected by clicking while holding down Ctrl.

11.6.4 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.

11.6.5 Parameters/options fieldset

This section allows you to modify BLAST parameters. This affects sensitivity and speed.
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Parameters / options
Min % identity: 70 < [{]
Min % alignment.: 50 « [§]
BLASTN word size: 15 « [§]
Use TBLASTX[ (]
Use tagged designations if available [i]
Disable HTML output [{]

e 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.

* 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: 15). Increasing this value improves speed at the expense of sensitivity. The default value gives
good results in most cases, but increasing this to 20 is almost as good (there was 1 difference among 2000 loci
in a test run) and will speed up the analysis approximately two-fold.

Use TBLASTX - This compares the six-frame translation of your nucleotide query sequence against the six-
frame translation of the contig sequences. Sequences will be classed as identical if they result in the same
translated sequence even if the nucleotide sequence is different. This is significantly slower than using BLASTN.

Additionally, two other options are available in this fieldset:

» Use tagged designations - When analysing using defined loci, Genome Comparator can use the designations

stored within the database (this is the default). This is much quicker since it doesn’t need to run BLAST against
these sequences. If a designation is missing, BLAST will be run for that locus anyway.

Disable HTML output - If running Genome Comparator against a large number of genomes, the resulting table
may get so large that your web browser struggles to render it properly and may use up too much memory on
your computer. Clicking this button prevents this output - this output is not required for further analysis since
everything present in it is also generated in Excel format at the end. HTML output is automatically disabled
when more than 150 genomes are analysed.

11.6.6 Distance matrix calculation fieldset

This section provides options for the treatment of truncated and paralogous loci when generating the distance matrix.

Distance matrix calculation

With truncated loci:

@ Completely exclude from analysis

Treat as distinct allele
lgnore in pairwise comparison

¥| Exclude paralogous alleles

For truncated loci, i.e. those that continue beyond the end of a contig so are incomplete you can:

228
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* Completely exclude from analysis - Any locus that is truncated in at least one isolate will be removed from the
analysis completely (default). Using this option means that if there is one bad genome with a lot of truncated
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 truncated sequences as a specific allele “T”. This varies from any other
allele, but all truncated sequences will be treated as though they were identical.

¢ Ignore in pairwise comparison - This is probably the best option (and will likely become the default). In this
case, truncated 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 affect 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.

11.6.7 Alignments fieldset

This section enables you to choose to produce alignments of the sequences identified.

Alignments

Produce alignments [i ]

Include ref sequences in alignment

Align all loci (not only variable)
Aligner: | MAFFT

Auvailable 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 approximately twice as long 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 isused otherwise.

11.6.8 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).
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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.

11.6.9 Filter fieldset

This section allows you to further filter your collection of isolates and the contigs to include.

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.

11.6.10 Understanding the output

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.

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.
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11.7 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.

Query: Search | Browse | Profile/ST | List
/ Breakdown: |solate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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 lence it 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.

. —
\"‘\\J Query database & . Option settings “ General information
« Search database - advanced queries. « Set general options - including isolate table field handling « Isolates: 29178
» Browse database - peruse all records. = Set display and query options for locus, schemes or scheme fields. « Lastupdated: 2014-07-17
» Search by combinations of loci (profiles) - including partial matching « Update history
= List query - find isolates by matching a field to an entered list « About BIGSdb

Breakdown < Export {5 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 comparator

s Scheme and alleles
s 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 (unspecifiediother) 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 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 (unspecified/other) Neisseria meningitidis B 1102 S5T-18 complex 14

9 0021/34 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 14 ST-22 complex

10 6748 B73;21073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 181 3 F5-1
1 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup Wl 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 BA99; 71099 Philippines 1968 Neisseria meningitidis A 1 ST-1 complex/subgroup 11 5-2 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 MNeisseria meningitidis w 174 ST-174 complex

18 4 Germany 1999 carrier Neisseria meningitidis B 19 ST-18 complex

19 83131 B213;Z1213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 5T-4 complex/subgroup IV 7 13-1 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex

21 6 Germany 1999 carrier MNeisseria meningitidis NG 198 S5T-198 complex

22 T Germany 1999 carrier MNeisseria 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 ] Germany 1999 carrier Neisseria meningitidis B a30 ST-334 complex

Analysis tools:

Breakdown: |_Fields | [ Two Field | [ Godons || i | i [ J( ions | [ Seq bin | [ Teg status

Analysis: [ BURST | [ Presencerabsence | [ Genome

Export: | Dataset | [ Contigs | [ Sequences |

page: @2 )= )] 1 (=)

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
T 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
'Pulesy Breakdown: Isolate fields | Schemefalleles | Publications
o 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 GARGCCTTGGECGGACGCEATGCCGCCETTECCGCTTCGEECECATTGARRRCGCTGGCE country. 2
GCRAGCCTGAATARRATCGCCARCGACATCCECTGECTGECARGCGGCCCGCECTGCGET region | = |
TTGGEGCGARATCARAATCCCCEARRACEAGCCEEETTCETCCATCATGCCGEECARAGTC year i
AACCCGACCCARTGCGAAGCGATGACCATGETGT GCTECCARGTGTTCEECARCEACGTT epidemiological year
ACCATCGGCATGGCEEGCECETCEEECAATTTCEAGCTGAACETCTATATGCCCGTTATC age"’m
GCCTACRACCTCTTECARTCCATCCGCCTGT TGGECEACECGTGCARCAGCTTCARCGRR :gf m
CACTGCECCGTCGECATCEAACCCETACCGEARARARTCEACTATTTCCTGCACCATTCE disease
CIGATGCTGGTTACTECGTTARACCGTARAATCGECTACGARARC source
epidemiology -
Parameters Options Restrict included sequences by Action
BLASTN word size: 11 + [5] ["I8how 0% matches in table Sequence method ~ [@ Reset | Submit
BLASTN scoring: reward:2; penalty.-3: gap open:5; gap extend:2  » [3] Project: -
Hits perisolate: 1 « Experiment: ~ [
Flanking length (bp} 100« [5]
[Muse TBLASTX[T]
Isolate d| Isolate_| s ideniity|Alignment length Hismatches Gaps| [ “Start | End_|Orientation|E-value| it score}
1 A4M1027 9849 465 7 0 180177 19444 19908 =xract — — 00 807

2 120M 98.49 465 7 0 180583 4782 5246 extract | — 00 807
7 7891 98.49 465 7 0 180965 19869 20333 extmct — — 00 807
10 6743 98.49 465 7 0 181186 19181 19645 saract — — 00 807
il 129 98.49 465 7 0 181867 35889 36353 exmact — — 00 807
13 139M 98.49 465 7 0 182004 36775 37230 extmct — — 00 807
19 83131 98.49 465 7 0 182318 19090 19554 earact — — 00 807
24 84355 98.49 465 7 0 215673 4534 4998 saract — — 00 807
30 14 9742 465 12 0 8 1363524 1363988 exract — — 00 785
31 10 98.49 465 7 0 182380 5559 6023 axtract — 00 807
34 20 98.49 465 7 0 182815 19783 20247 exwact — — 00 807
35 26 98.49 465 7 0 182880 18879 19343 maract — — 00 807
48 255 98.49 465 T 0 183179 4982 5446 extract — 00 807
52 243 98.49 465 7 0 183381 4532 4996 saract — — 00 807
61 393 98.49 465 7 0 183648 7217 7681 saract — — 00 807
64 254 98.49 465 7 0 183818 4716 5180 extract — — 00 807
67 55611 98.49 465 T 0 184143 4804 5268 extract — 00 807
82 11-004 9849 465 7 0 184297 19518 19982 maact — — 00 807
84 1AL2229 9849 465 T 0 184635 4530 4994 extract — — oo 807
90 CN100 9849 465 7 0 184814 5350 5814 extract — 00 807

Download FASTA | FASTA with flanking [£] | 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 35880 36353 jextract _
182004 36775 37230 extract
182318 190090 19554
215673 4534 4998 sersct

8 1363524 1363988 mersct
182380 5559 BO23 sxtract 0.0 807
182815 19783 20247 extract — 0.0 807

Query: Search | Browse | Profile/ST | List ‘

0.0 207
0.0 a07
0.0 207
0.0 a07
0.0 785

NN

Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Extracted sequence: Seqgbin id#:182318 (19090-19554)

seguence bin id#182318

S N Solexa GARGCCTTGES GCGGACGCGR TGCCGCCGETT GCCGCTICES

meth GCGCATTGAR RACGCTGGCE GCAAGCCTGA ATRAARTCGC CAACGACATC CGCTGGCTGG CRAGCGGCCC GCGCTGCGGT TTGGGCGARAR TCRARRTCCC CGRRAACGAG CCGGGTTCGT CCATCATGCC GGGCAARGTC
m 19090 ARCCCGRCCC RAARTGCGRRGC GATGACCAIG GIGIGCIGCC ARGIGITCGG CAACGACGIT ACCATCGGIR TGGCGGGCEC GICGGGCART TICGAGCTGR ACGICTRTAT GCCCGICRIC GCCTACRACC TCITGCRRIC
m 419554 CRTCCGCCTG TTGGGCGACG CGTGCAACAG CTTCARCGAM CACTGCGCCE TCGGCATTGA ACCCGTACCG GAARRAARTCG ACTATTTCCT GCACCATTCC CTGATGCICG TTACCGCGIT AAACCGCAAR ATCGGTTIACG
465 RRRAC

[onentation [N

translation

R HEHGFEQR P S RIBRBRRIEKI SRRQTIRRIVRERLUAVCAQRAETGQTI®* F1
& T G LN S5 H?PETYAETZ ¥ AZRARATZEKTLA BAETLTSSGTLTZPTFV S5 AZPNZEKTF F2
A RV * T A I PNTITUPIEKIEKTPZPZPNZSPHNTCPATCRILZSARZPERTINTL F3
1 CGCACGEETTIGAACAGCCATCCCGARTACGCCGARRAAGCCECCECCARACTCACCEARTTGTCCGECTTGCCETIIGTCAGCGCECCGRACARATTT 100
e B B Bt S B B P e e P Rt S|

S LERTRCRRCRTFGRTIEUNL LG GG GEKTPE®*NRG QRETPLE LG G F

EALGGRIDAZAYVAASEGEALZEKTT LA A-ASTLDNZEKTIA AZNT DTIZRTWILA F2

K P WADUAZMEPZPLU PLRAH®* KRWROQA®*TII KT S?PTTSSAGTW F3

101 GARGCCTTGEECGEACGCEATGCCECCETTECCECTICHEECECATTGARRACGCTGGCEGCAAGCCTRAATARAATCGCCAACGACATCCRCTRECTGE 200
B e B B I el B B T P et S B e |

KR PALRFGEREDNQNEPRERALGTFYVEHZAEG QS PDE MRS F1
S & PR CGELGETIXTIPENTETPGSS5IMEPGEKTVNZPTOQCERZR F2
Q AARRARAVWAREKS S KS P KTSRVRZPSCRAEKTSESTHRZPIUNULAEIEKRER F3
201 CAAGCGGECCCRCECTGOEETTTGGECAAARTCANANT COCCERAARACEAGCOGEETICETCCATCATECOGGECARAGTCARCCOGACCCARTGORARGE 300
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ===t

DDHEVLP®SVEQRRYHRYGEGGSRYEQFRAZERTLTYAZRER FL
M TITMVCCQVF FGNDVTITIOGMBMEGRARASGNMNTFETLNTYVYMEPTVTI F2
* P WCAAZEKTCSATTTLUZPSV WRARRATILISTS®*TZSTICTZPS 5 F3
301 GATGACCATGGEIGTGCIGCCAAGTGTTCGECARCGACGT TACCATCGETATGGCGEGCECGTCGGECANTITCGAGCTGAACGTCTATATGCCCGICATC 400
s===f====(====g====(====3====| ====g====[====3====| ====f===={l====3====| ====i====[====f====| ===t

LQPLATIEHEPPVGRRYVQAQLAQERTIILRZRRIES?*TURTIGTEKTEHNR F1
A ¥ NLLGQ@S5IRTILLGDACN ST FWNZEHTCR2Z2TVSGTIZETZPYVPET EKTITED F2
P TTSCNUPS ACWATRATA RASTINTIMATPZ SUALIUNTEPZYZRIEKIKS 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.

e Fu.a oo . u oo o ey ERuE — — oy wu
82 11-004 98.49 465 i 0 184297 19518 19982 extract — — 0.0 807
84 IAL2229 9549 465 7 0 184635 4530 4994 extract — — 0.0 807
90 CN100 98.49 465 7 0 184814 5350 5814 extract — 0.0 807

Download FASTA | FASTA with flanking [ ]| Table (tab-delimited text) | Excel format

11.7.1 Include in results table fieldset

This selection box allows you to choose which isolate provenance fields will be included in the results table.
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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.

11.7.2 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.

11.7.3 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.

11.7.4 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: » [
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.

11.8 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) Neisseria meningitidis w 114 ST-22 complex
10 6748 B73; 21073 Canada 1971 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup I 181 3 F5-1
" 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup 52 10 F3-6
12 0090/89 Czech Republic 1989 invasive (unspecified/iother) Meisseria meningitidis B 1015 ST-32 complex/ET-5 complex 7 16
13 139M B99: 71099 Philippines 1968 Meisseria meningitidis A 1 S8T-1 complex/subgroup Il 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiediother) MNeisseria 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, 21213 Ghana 1973 invasive (unspecifiediother) Neisseria meningitidis A 4 5T-4 complexisubgroup IV 7 131 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 S§T-198 complex
21 6 Germany 1999 carrier Meisseria meningitidis NG 198 S§T-198 complex
22 7 Germany 1999 carrier MNeisseria meningitidis E 60 ST-60 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complexET-5 complex
24 54355 B227, 21227 Denmark 1974 invasive (unspecified/other) Neisseria meningitidis A 5 ST-5 complewsubgroup Il 51 9 F3-1
25 9 Germany 1999 carrier Neisseria meningitidis B 930 S5T-334 complex
Analysis tools:
Breakdown: [ Fields || Two Field || Codens || Jil [ Jil | [ sequence bin | [ Tag status |

Analysisl BURST || | [ Genome ][ BLasT |
Export: | Dataset || Contigs || Sequences

If there multiple schemes that can be analysed, these can then be selected along with the group definition.
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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.

236 Chapter 11. Data analysis plugins



BIGSdb Documentation, Release 1.9.0

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.

238 Chapter 11. Data analysis plugins



BIGSdb Documentation, Release 1.9.0

15?4 1455 138

11.9 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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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | P ce. | Database submission

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 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 sample.

~ PN
4, Query database & Option settings “ General information
» Search database - advanced queries « Set general options - including isolate table field handling « Isolates: 29178
+ Browse database - peruse all records. + Set display and query options for locus, schemes or scheme fislds « Last updated: 2014-07-17
« Search by combinations of loci (profiles) - including partial matching. » Update history
« List query - find isolates by matching a field to an entered list » About BIGSdb

Breakdown " Export :F Analysis Miscellaneous

« Single field = Export dataset = Description of database fields
« Two field = Contigs . ence status of loci

» Unigue 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 (unspecifiediother) Neisseria meningitidis w 1101 S5T-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 (unspecified/other) Neisseria meningitidis w 114 S5T-22 complex
10 6748 B73, 21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup 1 181 3 F5-1
" 129 B92, 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup 1l 52 10 F3-6
12 0090/39 Czech Republic 1989 invasive (unspecifiediother) Meisseria 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 Neisseria meningitidis E 864
16 2 Germany 1999 carrier MNeisseria 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 MNeisseria 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 Meisseria meningitidis B 32 ST-32 complexET-5 complex
24 84355 B227. 71227 Denmark 1974 invasive (unspecifiediother) Neisseria meningitidis A 5 ST-5 complex/subgroup Il 51 9 F3-1
25 9 Germany 1999 carrier Neisseria meningitidis B 930 5T-334 complex
Analysis tools:
Breakdown: |_Fields | [ Two Field | [ Jil Jil Jil | [ Sequence bin | [ Tag status |

Analysis: [ BURsT ]l Codons I[ b ][ Genome | [ BLasT |
Export: | Dataset Contigs Sequences

page: (2 )3 )< ) > ) (1=t}

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
A = o o & ] Typing L
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 | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

LST,

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 | Schemelalleles | Publications
Links: Contents | Home | Options | Pi ce. | Database submission

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

11.10 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
/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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 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 sample

Q@ Query database & Option settings “ General infermation
» Search database - advanced queries « Set general options - including isolate table field handling « Isolates: 29178
« Browse database - peruse all records. « Setdisplay and query options for locus, schemes or scheme fields. » Lastupdated: 2014-07-17
« Search by combinations of loci (profiles) - including partial matching. » Update history
= List query - find isolates by matching a field to an entered list * About BIGSdb
‘Q Breakdown ¥ Export /’ Analysis Miscellaneous
« Single field = Export dataset s Codon usage » Description of database fields
« Two field » Contigs » Presencelabsence status of loci
Unigue combinations » Sequences - XMFA / concatenated FASTA formats « Genome comparator
« ocheme and alleles « BLAST

= 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 tools:
Breakdown: | Fields || Two Field || | I 1 i | [ Sequence bin | [ Tag status |
Analysis: | BURST || Cedons || ][ seneme c tor | [ BLAST |

Ewort st | [ corie
2 N 3 8 I e [

Select the combination of fields to analyse, e.g. serogroup and finetyping antigens.

Query: Search | Browse | Profile/ST | List

E

/ Breakdown: Isolate fields | Scheme/alleles | Publications
h Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Frequencies of field combinations

Toggle: |1

Here you can determine the fr

fields) from a scheme

of unique field corr

Isolate fields

Clia Drifampi:m
[Cisolate MLEE designation Drifampi:m range
[ aliases ] serotype ] ciprofloxacin

(]} country [ sero subtype B ciprofloxacin range
"] continent [CETne Dpendmg assembly
Dragmn Dpsnlml\m Dassemb\y status
Dyear Dpeni:min range [ ENA accession
(]} epidemiological year [~ amoxicillin [} private project
Dage ¥r Dsulphunam\ds "] comments

Dage mth [ ceftriaxone "I sender

[Csex [ cefiriaxone range [ curator

[ disease Dcmmampnsmcnl [ date entered

[Tl source Dcmurampnsmcnlrange Ddalaslamp
Depidemwo\ogy [T cefotaxime

Dspe:\es [T cefotaxime range

Composite fields 1]
[T strain designation

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

Loci Schemes Action
"163_rDNA p
16S_rRNA (SSU_rRNA) ld Metabolism Submit
_235_rRNA .| Pilin
a ] L. ] Typing [
abeZ (NEIS1015) MLST =
aceF (NEIS1279)
ackAZ (NEIS1727)
acnA (NEIS1729) 1168

L\ | Antigen genes

« n r

Include all fields from selected schemes

Include all loci from selected schemes

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.

11.10. Unique combinations
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PubMLS

Query: Search | Browse | Profile/ST | List

T

Sl d

Frequencies of field combinations

/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: ¢

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 VR1 # [PorA VR2 # [FetA VR #
B 72 4 F1-5 625

w 5
B 19
c 5
= 18-10
B 7
c 51
B 22
B 22
A 52
B 191
Y 5-1
- 5
Y 52
c 5
w 181
B 2241
c 5
B 181
Y 51
B 19
B 7-2
B 7-2

2
15
2
43
16
108
9
14
10
15-11
10-1

F1-1
F5-1
F3-6

Fa-14
F3-3
F3-6

F5-12
F55
F35
F5-1
Fa-1
Fi-1
Fa-1
F5-8
Fa-1
Fa-1
F3-3
F1-5
F5-8

F1-14
F1-5
F3-3

513
385
283
281
252
222
171
167
135
107
a6
a3
79
79
77
Lis
76
72
69
61
61
56

5.65
464
3.48
256
254
228
201
1.55
151
1.22
097
087
084
0.71
0.71
0.70
0.70
0.69
0.65
0.62
055
055
0.51

The table can be downloaded in tab-delimited text or Excel formats by clicking hte links at the bottom of the page.

Z 22
B 19
B 124
NG 72
B 72
B 7
B 51
= 72
c 52
NG 18-1
NG 22
B 7-2
NG 5-1
Y 12-3
NG 7-2
X 1241
NG 18-4

145
132
131

16-126

30
30-3
10-10
303
10
3
146
4
10-62
4

16
16-52
35-34

« Download as tab-delimited text
« Download in Excel format

Fi-T
F5-1
F3.20
F33
F5-1
Fi-14
F3-16
Fi7
Fi7
Fi-34
Fa-2
F1-88
F1-3
Fa-1
F1-104
F3-9
Fa-1

|| | | ] | | | |

0.01
0.01
0.01
0.01
0.01
0.01
001
0.01
0.01
0.01
0.01
001
0.01
0.01
0.01
001
0.01

11.11 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 || ][ Genome c: | [ BLasT |
Export: | Dataset Contigs Sequences

Page: 2 3 4 5 6 7 8 > Last

Select the locus that you would like to analyse from the list.

oo Query: Search | Browse | Profile/ST | List
J‘/ Breakdown: Isolate fields | Schemel/alleles | Publications
- Links: Contents | Home | Options | Pi ce. | Database submission

VLS

Toggle: [i

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 memaory- intensive operation.

Loci Options Action

"16S_rDNA - If both allele designations and tagged sequences
165 rRNA (SSU rRNA) exist for a locus, choose how you want these handled: [1]
_235_rRNA

@ Use allele sequence retrieved from external database
::;g Engg}g—}g% ) Use sequences tagged from the bin

ackAZ (NEIS1727)

acnA (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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Query: Search | Browse | Profile/ST | List
/ Breakdown: Isolate fields | Scheme/alleles | Publications
Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: ¢

Polymorphic site analysis

The colour codes represent the percentage of alleles that have a particular 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.

30 alleles included in analysis. 104 polymorphic sites found.
Key: 0-10% | (20 - 30%1=30 - 40540 - 505 B G | (70 - 80%l>80 - 90%J}-00 - 100%

50

201 210 220 230 240 250 260 270 280 230 300
A ] A ET CAT A B R TAE T
A
[
301 310 320 330 340 350 360 370 380 380 400

CTTATEQ T [c]

Nucleotide frequencies

R R R XN R A
9 0 25 0 5 0 8333 16.67
12 1 0 0 29 0 333 96.67
10 1 n 20 n n 227 QR RT

11.12 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.
Query: Search | Browse | Profile/ST | List

/-“ Breakdown: Isolate fields | Scheme/alleles | Publications
" Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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 there is at leastane
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.
e oy
=4, Query database & . Option settings “ General information
» Search database - advanced queries. « Set general options - including isolate table field handling » Isolates: 29178
« Browse database - peruse all records. « Set display and query options for locus, schemes or scheme fields * Lastupdated: 2014-07-17
« Search by combinations of loci (profiles) - including partial matching. « Update history
» List query-find isolates by matching a field to an entered list = About BIGSdb
‘Q Breakdown Export = Analysis Miscellaneous
« Single field « Export dataset . D of fields
« Two field « Conligs Presence/absence status of loci
» Unigue combinations « Sequences - XMFA/ concatenated FASTA formats « GGenome comparator
s Scheme and alleles s 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.
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5 M00240227 UK 2000 invasive (unspecifiediother) Neisseria meningitidis 1100 ST-32 complex’ET-5 complex 7 16

B
6 M00282207 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
8 M00242007 UK 2000 invasive (unspecifiediother) Neisseria meningitidis B 1102 ST-18 complex 14
9 0021/84 Czech Republic 1984 invasive (unspecifiedfother) Neisseria meningitidis w 14 ST-22 complex
10 6748 B73;21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complex/subgroup Il 181 3 F5-1
" 129 B92; 21092 Germany 1964 invasive (unspecifiediother) Neisseria meningitidis A 1 ST-1 complex/subgroup I/l 52 10 F3-6
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 I/ 52 10 F5-1
14 0120/95 Czech Republic 1995 invasive (unspecifiedfother) Neisseria meningitidis X n7 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 ST-174 complex
18 4 Germany 1999 carrier MNeisseria meningitidis B 19 ST-18 complex
19 S313 B213; 21213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complexisubgroup IV 7 1341 F1-5
20 5 Germany 1999 carrier Meisseria meningitidis NG 198 ST-198 complex
21 6 Germany 1999 carrier Meisseria meningitidis NG 198 S5T-198 complex
22 7 Germany 1999 carrier Neisseria meningitidis E 80 ST-80 complex
23 8 Germany 1999 carrier MNeisseria meningitidis B 32 ST-32 complew’ET-5 complex
24 S4385 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 | [ icsites | [ C ions | [ i ions | [ Sequence bin | [ Tag status |

Analysis: | BURST || Codons || | Genome c: tor | [ BLAST |
Export: | Datsset | [ Contigs | [ Sequences

Page: Q2 )(a )+ ](s e 7= (s ) (=] 1=t ]

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.

Query: Search | Browse | Profile/ST | List
\rJJ 'l / Breakdown: Isolate fields | Schemelalleles | Publications
Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i

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 - "165_rDNA ~ ; dy GENEIC TGMMATON PToCer | Mark present if
line for each. Leave blank to include all ids. country = 188 rRNA (SSU rRNA} > |11l Metabolism (@) gither designations or tags set
region - 238 ;- Ll Pilin allele designations defined

1 -~ year al E )

B = epidemiological year abZ (NEIS1015) e T:;ST ¥/ e e A G
3 b age yr aceF (NEIS1279) [, 1 LsT |

4 age mth ackAZ (NEIS1727) .| Finetyping antigens e e © ~
5

6

il sex acnA (NEIS1729) L] 165 Symbol for absent X «
disease Anti bt |"] Generate distance matrix[3]
source - . 'wr ntigen aenes .

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

’T J—FJJ . J / Breakdown: Isolate fields | Schemelalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

b
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
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When complete, a single text file will have been generated.

. Query: Search | Browse | Profile/ST | List
PubMILS’] :/-‘ Breakdown: Isolate fields | Scheme/alleles | Publications
R " Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

NTTITH BIGSdb_31442_1405591304_69061
BT 2014-07-17 11:01:44

ST finished

T 2014-07-17 11:01:44

100%

T 2014-07-17 11:01:49
TN 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.

-
(o}

adk

%)
3
o))
o
Q
N
o)
o
5
Q
Fh
=
3
Q
o))
R
o
=

gdh

B O oo Jo U WM
OO OO0OO0OO0O0O0OO0OOo0OT
OO OO0OO0OO0OO0OO0OOoOOo
O OO O0OO0OO0OO0OO0OOoOOo
OO OO0OO0OO0OO0OO0OO0oOOo
OO OO0OO0OO0OO0OO0oOOoOOo
O OO O0OO0OO0OO0OO0OOoOOo
OO OO0OO0OO0OO0OO0OOoOOo

11.12.1 Options

There are a number of options that can be selected to modify the output.
Options
Mark present if :
@ gither designations ortags set
) allele designations defined
8 sequence tags defined

symbaol for present QO «
Symbaol 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.
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11.13 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.

Isolate provenance/phenotype fields Display/sort options

id v < - 10 ] Orderby: id + ascending -
Display: 25 « records perpage[i]

Action
Reset Submit

9 records returned. Click the hyperlinks for detailed information

solte felds B
o] isoite | aimses | couniy [year|  disease | species |serogroup| ST | clonal compiex _|Pora vR1|Pora VRz]reta VR
1 A4M1027 B1;Z1001 1937 invasive (unspecifiedfother) Neisseria meningitidis 4 ST-4 complex/subgroup IV 52 10 F1 5
2 120M B35; 21035 Pak\slan 1867 meningitis and septicaemia Neisseria meningitidis A 1 ST-1 complex/subgroup 1Ml 52 10 F5-1
3 M00242905 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 1099 19 15
4  WM1027 B43,21043 USA 1937 invasive (unspecifiedfother) Neisseria meningitidis A 4 ST-4 complexisubgroup 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 (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 0021/34 Czech Republic 1984 invasive (unspecifiedfother) Neisseria meningitidis w 114 ST-22 complex
Analysis tools:
Breakdown: | Fields | [ Two Field | [ icsites | [ C: ions | [ )i ions | [ Sequence bin || Tag ststus ||
Analysis: [ BURST || Codens | | [ sencme c: tor | [ BLAST |

Export: | Dataset Contigs Sequences

Select the loci you would like to analyse.

ara Query: Search | Browse | Profile/ST | List
"—JJ . J / Breakdown: Isolate fields | Schemelalleles | Publications
: Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: |1

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- [ L | All loci -
- .| Capsule
E»--v'JGemetlc\nmrmalmnFrucessmg
- ]l | Metabolism
- .| Pilin i
i~ .| Typing

m

Select |

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.
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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:
1d] isolate |
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 exacty status for all loci of that
isolate.

. o Query: Search | Browse | Profile/ST | List
:FFTT?R{JJS‘ 1/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profilesisequences definitions | Database submissions

Toggle: [¢

Tag status: Isolate id#1 (A4/M1027)

 Soheme TP locus—lcle designation{s)| Sequence tag
abcZ

MLST
adk
aroE
fumcC
gdh
pdhc
pam

Finetyping antigens PorAVR1
PorAVR2
FetAVR

SEU rRNA (162 rRNA)
ADP-heptose biosynthesis NEIS0769 (hldA)
NEIS0773 (hidD)
NEIS2014 (gmhB)
NEIS2055 (hldC)
NEIS2070 (gmna) [
Aminoacyl-tRNA biosynthesis NEIS0007
NEIS0164
NEIS0326
NEIS0381
NEIS0383
NEIS0672 I < sto codon
NEIS0676
NEIS0681
NEIS0794
NEIS1277
NEIS1290 (gatC)
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.
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CHAPTER 12

Data export plugins

12.1 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.
Query: Search | Browse | Profile/ST | List

J'J_ / Breakdown: Isolate figlds | Schemelalleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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 there is at leastane
corresponding isolate deposited here. Any isolate may be submitied to this database and consequently it should be noted that it does not represent a population sample.
e i
km Query database & . Option settings General information
+ Search database - advanced queries. « Set general options - including isolate table field handling + |solates: 29178
+ Browse database - peruse all records. « Set display and query options for locus, schemes or scheme fields + Lastupdated: 2014-07-17
« Search by combinations of loci (profiles) - including partial matching.

« Update history
» List query-find isolates by matching a field to an entered list = About BIGSdb

& , -

‘Q Breakdown # Export J Analysis Miscellaneous
« Single field Export dataset = Codon usage « Description of database fields
« Two field « CONtgs « Presence/absence status of loci
» Unigue combinations « Sequences - XMFA/ concatenated FASTA formats « Genome comparator

s Scheme and alleles
= Publications
« Sequence bin

= BLAST

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.
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99 records returned (1 - 25 displayed). Click the hyperlinks for detailed information
Page: [Q 2 (= J(+ 1[> ] [res ]

Isolate fields |l MLST Finetyping antigens
(16| solte | aiases | country [vear| _ disease | species _[serouroup| ST | _Clonal complex __[PorA VR
USA A

1 A4M1027 B1;Z1001 1937 invasive (unspecified/other) Neisseria meningitidis 4 ST-4 complex/subgroup IV 52

2 120M B35; 21035 Pakistan 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: Q=)= (=) (=)

Select the isolate fields and schemes to include.

_ Query: Search | Browse | Profile/ST | List
1/ Breakdown: Isolate fields | Schemelalleles | Publications
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 8chemes
[“] serogroup ["] rifampicin | strain designation [CI references "165_rDNA - [ GeNENCIIONmanon Froce

[Visolate [ MLEE designation [ riftampicin range © PubMed id S’Sﬁ’RgﬁA[SSU—’RNAJ i {i] Metabolism
[ aliases [ serotype [T ciprofioxacin Full citation ;btz’r ad P\ll!.ﬂ L
country [Tl sero subtype [ ciprofloxacin range abeZ (NEIS1015) + 8 Tiping 1
[Tcontinent [C1ET no |"] pending assembly :gﬁ;;?ﬁg;?gg% ng antigens
Dregmn Dpemcnlm Dassamb\y status acnA (NEIS1729) - 168
Dyear Dpemci\lm range "] ENA accession —J\Ammeﬂ aenes -
Depldem\ulug\cal year ["] amoxicillin Dprwa{e project 4 [ LI} r
E:g: ::m g::::";jz::ms E:Z:ﬂ:?ms Include all fields from selected schemes
Flsex [ cefiriaxons R Pl curator Include all loci from selected schemes
[Tl disease ["] chioramphenicol [”] date entered Options Molecular weights Action
"I source [ chioramphenicol range || datestamp [Clinclude locus common names ["] Export protein molecular weights
Depldemmlngy [ cefotaxime Expan allele numbers (V| GTGITTG at start codes for methionine
[ species [7] cefotaxime range [“use one row 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

12.1.1 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.

» Export full allele designation record - export sender, curator and datestamp information as separate rows when

exporting allele designation data.

12.1.2 Molecular weight calculation

The plugin can also calculate the predicted molecular weight of the gene product of any allele designated in the dataset.

12.1. Isolate record export
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Molecular weights

Export protein molecular weights
JIGTGITTG 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.

12.2 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 inthe Export section of the contents
page.

Query: Search | Browse | Profile/ST | List
- 1/ Breakdown: |solate fields | Schemelalleles | Publications
Links: Contents | Home | Options | P q es definitions | Database

Neisseria PubMLST database

The Neisseria PublMLST database contains data for a colleclion 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

)
=% Query database & Option settings “ General information
» Search database - advanced queries « Setgeneral options - including isolate table field handling » Isolates: 29178
« Browse database - peruse all records. + Setdisplay and query options for locus, schemes or scheme fields + Lastupdated: 2014-07-17
« Search by combinations of Ioci (profiles) - including partial matching « Update history
= List query - find isolates by matching a field to an entered list = About BIGSdb
&)
‘Q Breakdown Export _/’ Analysis Miscellaneous
= Single field = Export dataset * Codon usage = Description of database fields
= Two field onti: = Presence/absence status of loci
« Unique combinations XMFAtcnncalenaled FASTA formats « 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.

4 WMIVZI B43 L1043 USA 193/ INVasive (UNSPeCMeqromer) NelSsena meningimais A 4 i51-4 COMPIENSUDroup IV
5 M00240227 UK 2000 invasive ) N meningitidi: B 1100 ST-32 complexET-5 complex 7 18
6 M00282207 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 F31
& Mo0242007 UK 2000 invasive (unspecified/other) Neisseria meningitidis B 102 ST-18 complex 14
9 0021184 Czech Republic 1984 invasive (unspecified/other) Neisseria meningitidis w 114 5T-22 complex
10 6748 B73;21073 Canada 1971 invasive (unspecified/other) Neisseria meningitidis A 1 ST-1 complexisubgroup I 181 3 F5-1
n 129 B92;, 21092 Germany 1964 invasive ) N meningitidi: A 1 ST-1 complexisubgroup Il 52 10 F3-8
12 0090/89 Czech Republic 1989 invasive (unspecified/other) Neisseria meningitidis B 1015 ST-32 complex’ET-5 complex 7 16
13 139M B99; 71099 Philippines 1968 Neisseria meningitidis A 1 ST-1 complexisubgroup 1Al 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 Neisseria meningitidis B 19 ST-18 complex
19 53131 B213; 21213 Ghana 1973 invasive (unspecified/other) Neisseria meningitidis A 4 ST-4 complex/subgroup IV 7 131 Fi1-5
20 5 Germany 1999 carrier Neisseria meningitidis NG 198 S§T-198 complex
21 6 Germany 1999 carrier Neisseria meningitidis NG 198 8T-198 complex
22 7 Germany 1999 carrier Neisseria meningitidis E 60 S5T-60 complex
23 8 Germany 1999 carrier Neisseria meningitidis B 32 ST-32 complex/ET-5 complex
24 54355 B227, 721227 Denmark 1974 invasive ) N meningitidi: A 5 ST-5 complex/subgroup Il 51 9 F31
25 9 Germany 1999 carrier Neisseria meningitidis B 930 5T-334 complex
Analysis tools:
1: [ Fietds | [ Two Fietd || ( inations | [ | [ Publications | [ Sequence bin | [ Tag status

Analysis: [ BURST || Codons || | [ Geneme ][ BLast
Export. | Dataset || GContigs I Sequences I
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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
i Isolate 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 FASTAfiles. Only DNA loci that have a correspending database containing allele sequence

identifiers, or DNA and peptide loci with genome sequences tagged, can be included. Please check the laci that you wauld like to include. Alternatively select one or more schemes to include all loci that are members of the scheme. If a sequence does not existin the remote
database, it will be replaced with gap characters. Aligned outputis limited to 200 records. Please be aware that if you selectthe alignment option it may take a long time to generate the output file.

Selectids Include in identifier Loci Schemes Options Action
Paste in list of ids to include, starta new isolate 165_rDNA A - LI Generc PTOCE | If poth allele designations and tagged sequences
line for each. Leave blank ta include il ids country 16S_rRNA (SSU_rRNA) m 1] Metabolism existfor alocus, choose how you want these handled
region _235_(RNA W ] Filin i
-] year = ©
; ] epidemiological year 2bez (NEIS1015) : Typing | © Use sequences tagged from the bin
H B ageyr aceF (NEIS1279) i EmsT | D) Use allele sequence refrieved from external database
age mth ackA2 (NEIST727) i [ .L] Finetyping antigens
: cex acnA (NEIS1728) - H jwas [¥]Do notinclude sequences with problem flagged (defined alleles wil still be used)
k| disease -|  [VIDonotinclude incomplete sequences
& pu | Antigen genes
source. = < i ] v Include 0 ~ bp flanking sequence 3]

[] Align sequences
Aligner: | MAFFT

[ Transiate sequences
[“concatenate in frame

Click submit.

e T Query: Search | Browse | Profile/ST | List
HhIVILS J_j Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: i

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.
Sequences will be export in XMFA and FASTA file formats.
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i R Query: Search | Browse | Profile/ST | List
PubMILS] / Breakdown: Isolate fields | Schemedalleles | Publications
e Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Job status viewer

Status

BIGSdb_29565_1405601815_9307
BTN 2014-07-17 13:56:55

TS finished

RN 2014-07-17 13:57:10

Progress: k1.

2014-07-17 13:57:23
LG RinEe 12 seconds

Output

* XMFA output file (not aligned)
+ Concatenated FASTA (not aligned)
+ Tar file containing output files

Please note that job results will remain on the server for 7 days.

12.2.1 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: [£]

@ Use sequences tagged from the bin
_I'lse 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.

12.3 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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s Query: Search | Browse | Profile/ST | List

J /-" Breakdown: |solate fields | Scheme/alleles | Publications

Neisseria PubMLST database

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

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.

—& Query database P 4

« Search database - advanced queries

s Browse database - peruse all records.

» Search by combinations of loci (profiles) - including partial matching
« List query-find isolates by matching a field to an entered list.

Breakdown

« Single field

= Two field

« Unigue combinations
« Scheme and alleles

equences - XMFA/ concatenated FASTA formats

Option settings

« Set general options - including isolate table field handling
« Setdisplay and query options for locus, schemes or scheme fields.

” General information

« Isolates: 29178

« Last updated: 2014-07-17
« Update history

= About BIGSdb

Analysis Miscellaneous
» Codon usage

« Presence/absence status of loci
« Genome comparator

« BLAST

= Description of database fields

+ Publications
» Seqguence 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

][ BLasT |

Analysis: [ BURST | [ Codons | [ Presenceiabsence || Genome C

Export | Datesst |
Page: [ 2 )= 1<) (=) (=)

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.

12.3. Contig export
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= . .. Query: Search | Browse | Profile/ST | List
Plle:LSy Breakdown: Isolate fields | Scheme/alleles | Publications

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [

Contig analysis and export

Please selectthe required isolate ids from which contigs are associated - use Ctrl or Shift to make multiple selections. Please note that the total length of tagged 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 won't exceed the length of the contig.

— Isolates ——Options —Filter by —— Action
1) A4IM1027 Identify contigs with >= 0+ % of sequence untagged ‘Sequence method: ~ [ Reset
%;ﬁg:ﬂ FASTA header line: original designation » [] Project: ~ [

10) 6748 Experiment: ~ [

Minimum length: ~ [

At its simplest, press submit.

A table will be produced with download links. Clicking these will produce the contigs in FASTA format.

f . s»oo o Query: Search | Browse | Profile/ST | List
PubMISI/ Breakdown: Isolate fields | Scheme/alleles | Publications
A S

Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [

Contig analysis and export

Please selectthe required isolate ids from which contigs are associated - use Ctrl or Shift to make multiple selections. Please note that the total length of tagged sequence is calculated by adding up the length of all
loci tagged within the contig - ifthese 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 ~Action
1) A4IM1027 Identify contigs with == 0 ~ % of sequence untagged ‘Sequence method: ~ [ Reset Submit
FASTA header line: original designation « [£] Project: ~ [
Experiment: ~ [
Minimum length: -+ [

Contigs with >=0% sequence length untagged

isolate & |contigs & maltching contigs |non-matching contigs
T =20 [count ¢ [download [count_# [ download

1 A4M1027 364 364 0
2 120M 359 359 0
T 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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. s Query: Search | Browse | Profile/ST | List
P\TFITTX‘TJ JFS J;/ Breakdown: Isolate fields | Scheme/alleles | Publications
T Links: Contents | Home | Options | Profiles/sequences definitions | Database submissions

Toggle: [

Contig analysis and export

Please selectthe required isolate ids from which contigs are associated - use Ctrl or Shift to make multiple selections. Please note that the total length of tagged 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 won't exceed the length of the contig.

Isolates Options Filter by Action

1) AMIM1027 |dentify contigs with == 0 + % of sequence untagged Sequence method: ~ [ Reset Saine
FASTA header line: original designation - [3] Project: -0
Experiment: ~ [
Minimum length: - [1]

Contigs with >=0% sequence length untagged

isolate & lcontigs & matching contigs |non-matching contigs
OF=e

1 A4MI027 364 364 ; 0
2 120M 359 359 = 0
T 7891 199 199 (] 0
10 6748 652 652 = 0

« Downloadiable in tab-delimited text format
Batch download all contigs from selected isolates (tar format)

12.3.1 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.

Cptions
|dentify contigs with == 50 « % 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

E matching contigs [non-matching contigs
-1

dovinload

igs # wilo:
A4M1027 364 175 [ 189
2 120M 359 99 ] 260
7 7891 199 aly [ 143
10 6748 652 423 ] 229
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CHAPTER 13

Frequently asked questions (FAQSs)

13.1 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.

13.2 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
psgl 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;
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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::

—_n:

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://TIP_ADDRESS/cgi-bin/bigsdb/bigsdb.pl?db=test_public. It is better to create a symlink to the pri-
vate config.xml and then override the attributes that are different. So create a symlink to the private config
file:

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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CHAPTER 14

Appendix

14.1 Query operators

Various query forms have operators for use with field values. Available operators are:

. —
— 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.
e <

— Less than the search term.
* NOT

— Match to values that do not equal the search term (case-insensitive).
¢ NOT contain

— Match to values that do not contain the search term (case-insensitive).

14.2 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.

265



BIGSdb Documentation, Release 1.9.0

* 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.
* frameshift

— Frameshift in sequence relative to other alleles, not resulting in internal stop codon.
* 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.
* 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).

14.3 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.
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* 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.
* 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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