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1 Introduction and basics

The aim of this site is to facilitate microbes (including pathogenic bacteria) genotyping essentially for
epidemiological surveillance purposes. MicrobesGenotyping makes data from a genotyping assay easily
accessible. The data may be derived in silico from whole genome sequence data. Low cost and low resolution
typing may be useful as part of routine quality-checking of strain identity, or as a first-line exclusion assay in an
outbreak investigation prior to whole genome sequencing.

Typing is sequence-based. Any data which fits in a table, as derived for instance from assays such as
polymorphic tandem repeat typing (MLVA for Multiple Loci VNTR analysis) or sequence typing (MLST for
Multiple Loci Sequence Typing) or Single Nucleotide Polymorphism (SNP) typing can be managed.

More specific information on individual databases and associated assays can be found on dedicated support

websites (links to articles, protocols, primer information).

What is a database ?

A database is an interactive presentation of typing data. MicrobesGenotyping can support any numerical
data. A database can be queried, viewed or exported. It can be shared with other registered users or made
public.

What is a query ?

A query is a comparison of a genotype (a string of allele values) to the genotypes present in a database. A
database is selected, then a set of markers representing an assay is chosen, before submitting data from one
isolate. The results list the closest genotypes present in the database. The distance between two genotypes is
the number of different alleles (categorical or Hamming distance). A Newick format tree can be exported for
drawing in dedicated software, as well as the matrix distance or genotyping data for the closest strains.

Whats is a view ?

A View displays all strains present in a database. Fields can be hidden. Lines can be sorted according to field
content. The database creator or administrator may have made accessible extra general information on the
database onanindependent web site, the URL will be indicated.

What is a CSV file ?

A CSV file (comma-separated values) stores tabular data in a plain-text form. Each record contains a number
of fields, separated by a comma ("," most used format or ";" french-style format).

2 Getting started

2.1 Creating an account

2.1.1 Difference between guests and users

Guests (noaccountrequired) can query, view and export publicdatabases. Inadditionalogged-in user can create,
import, query, view and manage databases, including sharing them with other users, or making them public.

2.1.2 Create an account

To create an account, click on the “Sign Up” button in the home page menu bar, and follow the instructions.

Registration is free. If the account creation is successful, you will be redirected to the “Edit Profile” page and

you will receive an email.

I ————
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2.1.3 Login

Account owners can click on “Log In” and fill the login form with their credentials.

2.2 Editing account information

Click on username in the “users” menu (Figure 1).

z M LVAba n k for Microbes Genotyping Home ' Users  Databases
Log out

Figure 1: Accessing the profile page

The left-end form manages login credentials (email, password) and the right-end is optional profile
information. Forms need to be saved separately.

Z M LVAba n k for Microbes Genotyping Home  Users  Databases

jon Log out
Edit profile Goto prol! Create a new group

Account Information Profile Information
Email Firstname

jon@ensta.fr Jon
Password LastMame

Password Snow
Password confirmation Website

Confirmation hitp:/www.mywebsite.com

About you
Hello my name is jon

Update Profile

© MLVAbank 2016

This websile r= hosted by University Pans Sud, Orsay, France
Figure 2: Editing account and profile information

2.3 Creating a group

To create a group, click on username in the users menu (Figure 1) and then on the “create a new group” tab.
Provide name, description and choose the members of this group (Figure 3; the creator is automatically
included but can be removed). Alternatively, a group can be created while importing a database.
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Z M LVAba n k for Microbes Genotyping Home | Users  Databases

christiany ~ Logout  Admin dashboard

Create a new group

Name (spaces will be removed, please use dashes)

Name

Description of the group

Members of this group

[ *christiany |

Figure 3: Creating a new group

2.4 Editing a group

Members of a group are allowed to edit the group. Access the editing page by clicking on “my databases” in the
database menu and then on “edit” next to the groupname. Name and description can be changed, users can
be added and removed (Figure 4).

Members of this group

[ %jon an

brendan

Figure 4: Editing group members

2.5 Joinagroup

New members can be added by a current member.

2.6 Forgotten password

Click on “Forgotten password” on the login page and fill the form with the email associated with the account.
The password will be reset and an email with the new password will be sent.
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3 Managing databases

3.1 Creating databases

Log-in, select “Databases > Create New Database”. Choose a CSV file to upload. It is not possible to use
different delimiters (for instance tab and “,”) in the same CSV file. Press “Submit” to create the database. It
may take a while if there are a lot of data. Fields can be used to create hyperlinks (contact e-mail address,
URL link to publication or sequence file, etc.).

Tip: export data from a public database to obtain an example CSV file.

| Create a new database

General information
Database Name
Burkholderia

Database Support Website

Database Description

Q Database Type
Personal
q [ Is that database public 7

Database Content
Upload a CSV Flle

Parcourir... | Burkholderia.csv

Import Panels (2 panels) Name x
Import Strains (189 strains) key

- Name
MLVA Data
Ignore

ey
Information

® O O O ©

ﬁ Geolocalisation colum collection c e o o e
Use Lon/Lat v strain o ® 0 O @

species o ® O O ©

Collection Year o ® O O ©

Figure 5: Import form
Indicate (Figure 5):

1. Database name
the group can be a pre-existing group or a new group. Select “personal” if the database is not shared
within a group.

3. the status (public or not) of the database
the geolocalisation information field (cf Accessing geographic view)

5. thetype of each field to be imported from the CSV file. One field must be defined as the key and contain
a unique identifier for each strain. The other fields can be either metadata (such as geographic origin,
host, contact, etc.) or typing data. Fields without type assignation will not be imported.

Note: field names should not contain special characters ( such as <, >, /, ...). Link to another site, publication,
or email address are defined using parentheses: contact_name(example@email.com). Avoid special
character(s) such as “é”, ”e”, “i” etc in “contact_name”.
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3.2 Browsing databases

Public databases can be viewed, queried and exported with no need to log-in. Login is needed to create
databases and access private databases. The databases listed can be sorted by clicking on the header of the
column. In “My databases”, toggle (show/hide) database lists, to access the group of interest (Figure 6).

| My Databases (woggte)

‘four private databases, they are net shared with other users. Click on calumn headers do sort the databases.

Name Owner Creation Date Strains Panels
Bartonella antonin 2016-01-31 17:04:06 396
brucella2 antonin 2016-02-07 13:40:22 257
brucellad_tmp antonin 2016-03-03 12:37:56 20 3
I My Groups

‘Your shared databases. sorted by groups. Click the name of the group to toggle the list of databases. Click on column headers do sort the databases.

Brucella #eamt

Members: antonin
Bartonella #Edt
Members: antomin

MLVA Team ot

Mermibers: antonin - john

Administrator e

Members: antonin - brendan -

Figure 6: Database listing page of a logged user

Each database has its specific header including database name, owner, description and link for more support

if available (Figure 7). See the database’s menu to edit, query, view, etc. Show/hide columns for clearer
navigation.

g M I_VAban k for Microbes Genotyping Homy swrs | Databases

Cresle New Database My Databases  Pubic Databases

Pseudomonas aeruginosa

Cwmed by public_databases

Ouery  Views = Opbons = Panel selection «

Columns (click fo hide) © Key - stua

3in_D - ongin - S ntact - lon
Sirains per page = 100 v - T 3 Goftopage 1 |«
IR T R
Ele | [ g B (8|8 |E | |&8 |8 [F [& |E
Mayw stady b Strain_i0) » origin » Scarce b publication »  contact b v v v b v [ ' v
001 pascuze02s  PADY Larche?01? a 2 2 12
00F  pasruZe000l PAIY # 12 1 2
003 paeru280328 TR_S0502224 Paeis, France o a " 5 w 4
004  paeru2e0l27 TR_SOS0Z106 Paeis, France o 8 i 12 8 g 4 5
005 poeruZBOIZE  TR_S0S0Z380  Pais, France | L} ” g 4
o088 pasruPe0iEe Padis, France o 8 n a 9 15 8
007 pasrulR0ld0 TR_S0S02620 Pans, France o @ " L] ] 15 L]
008 TR_S0502203 Paris, France o L] L L] 8 4 4
[05] ars, France o a " B L]
o1 wis, France o & o« B 3 1
a1 France o [ @ 4 t ]
0z pasruzR0 6 France o L 2 L] L]
o013 paeru280337  TR_SOS01895  Pasis, France o 2 T 12 B 2
014 pasrueasn Pasis, France o L} ki 2 k] 7
015 pasnuZR0341 Paris, France o ] " 1 13
016 paerulB0M2  TR_S0502280 Paris, France o L n g 4 n
o7 pasrUZN0343  TR_SOS01876  Paris, France o 8 i 12 8 1 i
o1 paeru280l44 TR _SO502232  Paris, France o B n 1] L ]

Figure 7: Database viewing
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3.3 Modifying and deleting

A database can be edited by its owner via the “Options > Edit” menu (Figures 7 and 8).

Bactérie Back
Owned by brendan

Database Name

Bactérie

Database Support Website

Database Description

Database Type
ENSTAlab E‘

[C] Is that database public 7
Edit
Figure 8: Database editing page
Click “Edit” to save changes. A database can be deleted by its owner via the “Options > Delete” menu.
Confirmation will be required. Once deleted, all metadata (information fields) and genotyping data are lost.
3.4 Exporting and importing via CSV

MicrobesGenotyping does not provide internal data editing tools. Instead, CSV files are used to modify data,
including adding or deleting strains. When importing, new fields (metadata or typing data) can be added.

Users able to view a database can export it. Only users belonging to the database-associated group are
allowed to import data in the database.

3.4.1 Exporting

To export, select “Views > Export” in the database menu.

Bactérie Back
Owned by brendan

Panel @ French system (';') @ English system (',")
None E‘ Advanced Export [|] Export Temp Genotype Number

[¥] color Export

[¥] location

[7] species

Figure 9: Database export page

The database export page (Figure 9) allows to select information fields to be exported. A data fields selection

can be applied by selecting a specific panel (use option “None” to export only a selection of the information
fields).

The CSV delimiter can be selected according to local settings. If checked, “Advanced Export” option will add
extra lines at the beginning of the file, defining field types and panels. These lines are recognised by
MicrobesGenotyping and will facilitate subsequent re-import. Press “Export” when done.

For more information on genotype read paragraph Handling Panels and Genotype numbers Importing.
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3.4.2 Importing

To import data in a pre-existing database, select “Options > Import” in the database menu.

g M LVAba n k for Microbes Genotyping Home  Users  Databases

Create New Database My Databases Public Databases

I Acinetobacter Back
Owned by christiany

Import CSV
Upload a CSV Flle

c ™ ®
o H =
Aucun fichier sélectionné. E = g
e = 2
[ Import genotypes 5 =
= =
Name =
Geolocalisation colum
o O ® e

Use Lon/Lat E|

Import the file

Figure 10: Database import page

Choose a CSV file to upload on the database import page (Figure 10). Partial files can be imported, the only
column needed is the “key” column that will allow the website to identify the strains.

The geolocalisation column is selected as during the creation step (Creating a database). The “Import
genotype number” option in Figure 10 is accessible to the database owner only (cf Handling Panel and
Genotype numbers)

3.5 Accessing geographic view

If the database includes geographic location, click on views -> Strains geolocalisation to access the map.

g MLVAbanK « seres Ceananyping

st Oumtant Uy Dt Fe Camneans

Pseudomonas asruginesa

raree by e b

el B

trriEERRI R ER Y

EEE

Figure 11: Geolocalisation of strains

Geolocalisation needs to be defined during database creation. It can be done in two ways:
e |f there are two fields (columns) named lat and lon, they will be used automatically
e In the absence of lat and lon, select the field containing the geographic information, latitude and

longitude will be computed during the creation. Also assign the field to the “information” type.
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If there are two columns “lat” and “lon” but information is missing for some strains, option 2 can be used in
combination: when “lat” and “lon” information is available, it will be used. If not, the field defined as
geographic information field will be used. In a subsequent export, the “lat” and “lon” fields will be filled with
the deduced values.

3.6 Querying a database

To query a database, go to its page (e.g. “Databases > Public Databases”) then “Query” in the database’s menu
(Figure 12). The query takes into account the panel chosen when viewing the database.

Query | Views~  Options~ | Panel selection ~

Figure 12: Accessing the query form

The different alleles can be typed individually or the whole genotype can be pasted in the leftmost box. The
values will be automatically parsed. Choose the “Maximal distance” between the query and the strains
(Hamming distance) (e.g. 2) and the “Maximal number of strains” to be listed in the results page (e.g. 20). The
“only one strain per genotype” option allows to show one strain per genotype (the first found). Press Submit.

Pseudomonas asruginosa

. T T S
[ 4 - - - = = = - - - o ) -] =
[ - - - ™ i~ N (2] [ (] ] ™ ™~ - L] o~
E - - - w ® - - - . " - ™ B - -
Hey E E E E E E E E E E E E E E
Erampie of siran B ' 12 bl 4 4 ) 3 2 ] T [
3N 1o compang 1o
Maximal destance Maximal numbser of strains
[ Piek enby one sirain per genctype SubmE

Figure 13: Submitting a query

Expect a longer processing time if high “Maximal distance” and “Maximal number of strains” output values
were selected.

The query result is shown in a way similar to database viewing (Figure 14). Strains can be sorted by clicking
on arrows next to column headers and show/hide metadata columns. The geographic origin of matching
strains can be displayed if the database contains geolocalisation information. The genotyping data of

matching strains can be exported as a CSV as previously shown for the whole database by selecting “Views >
Exportas CSV”.
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Figure 14: Query output page

The distance matrix (categorical distance) can be retrieved by clicking on “Views > Distance Matrix”. To export
it to the MEGA format, click on the button “Export to MEGA format” (Figure 15).

Export to MEGA Matrix Format

EGA Format

Distance Matrix

Key 263 279 035 036 037 038 089 oss 087 410 41 412 278 C:;::::d
263 V] 0 2 2 2 2 2 2 2 1 1 1 1 2
279 0 0 2 2 2 2 2 2 2 1 1 1 1 2
035 2 2 0 0 0 0 ] ] 0 1 1 1 2 ]
036 2 2 ] 0 0 0 a a 0 1 1 1 2 a
037 2 2 0 0 0 0 0 0 0 1 1 1 2 0
038 2 2 0 0 0 0 ] ] 0 1 1 1 2 ]
069 2 2 ] 0 0 0 0 a 0 1 1 1 2 a
08s 2 2 0 0 0 0 a ] 0 1 1 1 2 a
087 2 2 0 0 0 0 0 0 0 1 1 1 2 0
410 1 1 1 1 1 1 1 1 1 0 ] 0 2 1
41 1 1 1 1 1 1 1 1 1 ] V] ] 2 1
412 1 1 1 1 1 1 1 1 1 o] 0 0 2 1
278 0 0 1 1 1 1 1 1 1 1 1 1 1] 2
Queried 2 2 0 0 0 0 ] ] 0 1 1 1 2 ]
strain

Figure 15: Distance matrix
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A Newick Tree can be obtained by clicking on “Views > Newick Tree”. A representation can be selected from

the drop-down menu : Radial, Diagonal, Circular, Rectangular and Hierarchical. Labels can be modified as well
from the second drop-down menu.

Mewick tree

[ 410
41
412

- 278
]

Shaps Labels Download
R banguias

Rada

Diagona

=]

Crcular

et

V0000, 412 0.00) 0 00} 2 50
ierarchicy

ETE Wehsie

Figure 16: UPGMA tree
Atree can be downloaded as jpeg file with the download button or as Newick format tree code at the bottom.

The “ETE website” button is a link to ETE toolkit, a phylogenetic tree viewer.

3.7 Handling Panels and Genotype numbers

3.7.1 Panels

Panels are made to view and query databases more easily. Most importantly, panels can correspond to
different types of assays, for instance MLVA, MLST, canSNPs, etc. Select a panel in the “Panel selection” tab

from the database’s menu. Members of the database’s group can access the “Handle Panels” menu to add
or edit panels.

Handle panels
" L ] Ll - 2] L] - L] L. = - " - - -
T S - -~ - - - - e - - - S S O
e EEEElEE S B 3EIE s s s
MLVATSOrsa HF BB B B HE §H B B B BE 8B B OB & Updaie Generabe Gena Num | Delete
WALV B sy E H B B BH H B HE B B B H B B H BH uvpssle GenerabeGenalum — Delsle
MLVADL NN O00 B B OB B O0O0OB B OB B & upssie CGewrateGenalNum | Delsle
MLAASU e H B B OB OB 0B 8 B OB O 0O O uvpssle GeoerabsGenolum | Delsle
OO0 0O DOOOODOODOD OO OOG OO O O nwedseecton | - Submi

Figure 17: Panel editing page
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To modify an existing panel, check or uncheck the marker in the corresponding line and press “Update” to
validate. A panel name can be changed, given that each panel has a different name. Changes must be
validated before editing an other panel.

To delete a panel, click on the “Delete” button of the corresponding line.

To create a panel, edit the last line and press “Submit” to validate, you can inverse the selection by clicking
on the “Invert selection” button.

3.7.2 Genotype numbers

To facilitate the quoting of a genotype, genotype numbers may be assigned. It is then common to all strains
sharing that particular genotype.

To generate genotype numbers for a particular panel, go to the “Handle Panels” page and click the “Generate
Geno Num” button. It will create genotype numbers for every strains.

Genotype numbers can be modified by exporting with the “Advanced Export” option checked, editing, and
importing back (cf Exporting and Importing via CSV). It is not necessary to indicate the new genotype number
for all strains, as the import tool will spread genotypes to any strain sharing the same genotype.

When exporting a database as a CSV file, genotype numbers that are not yet verified can be exported. After
re-importing, the genotype numbers will be verified for all users. Be careful on that option.

1 ——
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