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BIONUMERICS R© uses following third-party software tools and libraries:

• Python 3.8 release from the Python Software Foundation, https://www.python.org/

• Xerces library for XML input and output from the Apache Software Foundation, https://
xerces.apache.org/

• NCBI toolkit version 2.11.0, https://www.ncbi.nlm.nih.gov/BLAST/

• SRA Toolkit, https://ncbi.github.io/sra-tools/

• Boost c++ libraries, https://www.boost.org/

• Samtools for interacting with SAM / BAM files, https://www.htslib.org/download/

• 7-Zip (7za.exe), https://www.7-zip.org/

• Zlib library, https://zlib.net/

• Pigz for parallel gzip compression, https://zlib.net/pigz/

• Cairo 2D graphics library version 1.12.14, https://cairographics.org/

• Crypto++ library version 5.5.2, https://www.cryptopp.com/

• OpenSSL library, https://www.openssl.org/

• libSVM library for Support Vector Machines, https://www.csie.ntu.edu.tw/~cjlin/libsvm/

• SQLite version 3.7.17, https://www.sqlite.org/

• pymzML Python module version 2.4.7, https://github.com/pymzml/pymzML

• NumPy Python library version 1.19.1, https://www.numpy.org/

• BioPython Python library version 1.78, https://www.biopython.org/

• pyodbc Python module version 4.0.30, https://pypi.org/project/pyodbc/

• jinja2 Python library version 2.11.2, https://pypi.org/project/Jinja2/

• MarkupSafe Python library version 1.1.1, https://pypi.org/project/MarkupSafe/

• regex Python library version 2.5.91, https://pypi.org/project/regex/

• Chromium Embedded Framework, https://bitbucket.org/chromiumembedded/cef/wiki/
Home

• SPAdes genome assembler version 3.15.3, https://bioinf.spbau.ru/spades *

• SKESA version 2.3.0, https://github.com/ncbi/SKESA/releases

• Unicycler version 0.5.0, https://github.com/rrwick/Unicycler/releases *

• Velvet for Windows, source code can be downloaded from https://www.bionumerics.com/

download/open-source

• Bowtie2 version 2.2.5 (https://bowtie-bio.sourceforge.net/bowtie2/index.shtml)*

• SNAP version 2.0.0, https://www.microsoft.com/en-us/research/project/snap/

• RAxML version 8.2.11, https://github.com/stamatak/standard-RAxML/releases
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• FastTree version 2.1.10, https://www.microbesonline.org/fasttree/

• CFSAN SNP pipeline version 2.2.0, https://github.com/CFSAN-Biostatistics/snp-pipeline
*

• Prokka version 1.14.5, https://github.com/tseemann/prokka *

• sourmash version 4.1.0, https://github.com/dib-lab/sourmash **

• SeqSero2 for Windows, source code can be downloaded from https://www.bionumerics.

com/download/open-source

• Fastp version 0.22.0, https://github.com/OpenGene/fastp

*: On Calculation Engine only **: See license conditions below

Sourmash license conditions:

Copyright: 2016, The Regents of the University of California. License: BSD-3-Clause

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

• Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

• Redistributions in binary form must reproduce the above copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with
the distribution.

• Neither the name of The Regents of the University of California, nor the names of contribu-
tors may be used to endorse or promote products derived from this software without specific
prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS ”AS
IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIB-
UTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTER-
RUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CON-
TRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING
IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBIL-
ITY OF SUCH DAMAGE.
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Chapter 1

Starting and setting up BIONUMERICS

1.1 Introduction

This guide is designed as a tutorial for the MIRU-VNTR plugin (Mycobacterial Interspersed Repet-
itive Units, Variable Number of Tandem Repeats) of BIONUMERICS. Upon installation, the MIRU-
VNTR plugin defines the 24 VNTRs used by MIRU-VNTRplus [1], and creates an interface with the
MIRU-VNTRplus database (http://www.miru-vntrplus.org) to assign known types and submit
new types. The MIRU-VNTR plugin works in combination with the MLVA plugin.

The MIRU-VNTR plugin is supported in the BIONUMERICS-GEL, BIONUMERICS-MALDI and
BIONUMERICS-SUITE configurations.

1.2 Startup program

Make sure the latest version of BIONUMERICS is installed (https://www.bionumerics.com/
download/software). The installation manual can be downloaded from https://www.bionumerics.

com/download/manuals.

When BIONUMERICS is launched from the Windows start panel or when the BIONUMERICS

shortcut ( ) on your computer’s desktop is double-clicked, the Startup program is run. This
program shows the BIONUMERICS Startup window (see Figure 1.1).

A new BIONUMERICS database is created from the Startup program by pressing the button.

An existing database is opened in BIONUMERICS with or by simply double-clicking on a
database name in the list.

1.3 Creating a new database

3.1 Press the button in the BIONUMERICS BIONUMERICS Startup window to enter the New
database wizard.

3.2 Enter a name for the database, and press <Next>.

http://www.miru-vntrplus.org
https://www.bionumerics.com/download/software
https://www.bionumerics.com/download/software
https://www.bionumerics.com/download/manuals
https://www.bionumerics.com/download/manuals


6 1. Starting and setting up BIONUMERICS

Figure 1.1: The BIONUMERICS Startup window.

A new dialog box pops up, prompting for the type of database (see Figure 1.2).

3.3 Leave the default option selected and press <Next>.

Figure 1.2: The New database wizard page.

A new dialog box pops up, prompting for the database engine (see Figure 1.3).

3.4 Leave the default option selected and press <Finish> to complete the setup of the new
database.

All rights reserved. Not for Diagnostic Use.
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Figure 1.3: The Engine wizard page.

1.4 Installing the MIRU-VNTR plugin

The Plugins and Scripts dialog box can be called from the Main window by selecting File > Install
/ remove plugins... ( ) (see Figure 1.4).

Figure 1.4: The Plugins and Scripts dialog box.

When a particular plugin is selected from the list of plugins, a short description appears in the right
panel.

A selected plugin can be installed with the <Install> button. The software will ask for confirmation
before installation. Some plugins are only supported in specific BIONUMERICS configurations. If
the plugin is not supported by your BIONUMERICS configuration, it cannot be installed and an
error message will be generated.

Once a plugin is installed, it is marked with a green V-sign. It can be removed again with the
<Uninstall> button.

All rights reserved. Not for Diagnostic Use.
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If the selected plugin is documented, pressing <Show Manual> will open its manual in the Help
window.

4.1 Select the MIRU-VNTR plugin from the list and press the <Install> button.

4.2 The program will ask to confirm the installation of the plugin. Press <Yes>.

BIONUMERICS checks if the MLVA plugin is already installed in the database. If this is not the
case, the software will install the MLVA plugin automatically.

A message appears, stating that the MLVA database components need to be updated.

4.3 Press <Yes> to continue.

Updating the MLVA database components will involve creating additional tables and
columns in the database to hold MLVA-specific information. Therefore, the current user
requires CREATE TABLE and ALTER TABLE privileges on the relational database. This
will always be the case for a MS Access, MS SQL Server Express or SQLite database
created by BIONUMERICS. For a shared database on a central database server, please
check with your database administrator before proceeding.

When the database update is finished, the MLVA plugin is completely installed.

Next, the MIRU-VNTR settings dialog box opens.

Figure 1.5: The MIRU-VNTR settings dialog box: the MtbC typing tab.

In the MtbC typing tab, the user needs to specify the type information that should be assigned
to the entries in the database when MIRU-VNTR profiles are screened against the online MIRU-
VNTRplus database.

The nomenclature of MIRU-VNTR is split up in two sets of type designations: MtbC15 and MtbC
9, corresponding to a core set of 15 (most discriminatory) VNTRs and 9 additional VNTRs respec-
tively. The MtbC 15-9 type is defined by a combination of both types.

When enabling an MLVA type check box, the name of the BIONUMERICS information field that
will contain the MLVA type information needs to be specified. One can choose an existing field or
enter a new field name with the <Create new> option. When entering new field names manually,
please note that information field names cannot start with a space.

In the Submission tab, information can be provided for submission of new types. For more infor-
mation about the submission of new types, see 4.2.

The MIRU-VNTR settings dialog box can be called after installation of the plugin using
the command MLVA > MIRU-VNTR settings....

All rights reserved. Not for Diagnostic Use.
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4.4 Select the MLVA type(s) and specify the information field(s) in the MtbC typing tab and press
<OK> to continue with the installation of the MIRU-VNTR plugin.

If the MLVA plugin was installed prior to the installation of the MIRU-VNTR plugin and VNTRs have
been defined in the database, a dialog box pops up offering the possibility to select an existing
scheme. When a scheme is selected, the MIRU-VNTRs can be mapped to the existing VNTRs of
that scheme in the database.

Figure 1.6: The MIRU-VNTR mappings dialog box: Mapping MIRU-VNTRs to exist-
ing VNTRs.

If existing VNTRs should be mapped to MIRU-VNTRs, specify the correct VNTRs in the ’Map to
VNTR’ column.

The plugin keeps an internal map of the VNTR names to MtbC loci for online submission
(see 4.2) and new type assignment (see 4.1).

4.5 Press <Close> to close the Plugins and Scripts dialog box and to continue to the Main window.

4.6 Close and reopen the database to activate the features of the MIRU-VNTR plugin.

1.5 The BIONUMERICS main window after installation of the plugin

Two character type experiments are created by the MLVA plugin, i.e. MIRU-VNTR frags and
MIRU-VNTR vals.

MIRU-VNTR frags will hold the fragment sizes of the bands, whereas MIRU-VNTR vals will con-
tain the MIRU-VNTR copy numbers (see Figure 1.7). The information fields that will hold the MLVA
type information are created upon installation of the MIRU-VNTR plugin and are displayed in the
Database entries panel (see Figure 1.7).

The MLVA plugin installs menu items in the main menu of the BIONUMERICS software under
MLVA. The three last items that appear in the MLVA list (MLVA > Assign MIRU-VNTR types,
MLVA > Submit new MIRU-VNTR types, MLVA > MIRU-VNTR settings...) are installed by the
MIRU-VNTR plugin (see Figure 1.8).

The MIRU-VNTR plugin furthermore adds theoretical VNTR definitions for the 24 VNTRs used by
MIRU-VNTRplus [1] in the MLVA management window (see 2.2.2).

All rights reserved. Not for Diagnostic Use.
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Figure 1.7: The Main window after installation of the MIRU-VNTR plugin.

Figure 1.8: MLVA and MIRU-VNTR menu items in the Main window.

All rights reserved. Not for Diagnostic Use.



Chapter 2

Importing and analyzing sequencer
data

2.1 Importing sequencer data

2.1.1 Data format

When fingerprints are run on a capillary sequencer, the resulting data can have two fundamentally
different formats:

• Curve files (also referred to as electropherograms, chromatogram files or trace files): The
binary encoded raw data as produced by the capillary electrophoresis equipment. Since it is
the raw data, it contains the complete information but some fingerprint preprocessing (e.g.
normalization, band assignment, . . . ) in BIONUMERICS is required.

• Peak tables: Text files containing a listing of peaks from the chromatograms, with their
corresponding metrics (sizes in base pairs) and peak height and/or peak area. This type
of data has been processed by the software which controls the capillary electrophoresis
equipment.

In contrast to the .fsa files generated by Applied Biosystems sequencers, the .scf

raw curve files generated by Beckman-Coulter equipment are not corrected for spectral
overlap of the fluorescent dyes. This is generally not a problem when a single data
channel is used. However, in experimental setups where all four dyes are employed
(i.e. three data channels and one reference channel), it is advised to import .crv files
in BIONUMERICS. The latter files can be exported from the Beckman-Coulter software
and contain curves which are corrected for cross talk.

Both formats can be imported into BIONUMERICS using the import routines available in the Import
data wizard. The Import data wizard is called with the command File > Import... ( , Ctrl+I).

• Curve files (i.e. electropherograms) can be imported in the database with the option Import
curves listed under Fingerprint type data in the import tree.

• Peak files can be imported in the database with the option Import peak table listed under
Fingerprint type data in the import tree.
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2.1.2 Import example

An example peak file can be downloaded from the download page on the BIONUMERICS website
(https://www.bionumerics.com/download/sample-data, click on ”MIRU-VNTR sample data”).
This example file will be used to illustrate the import and analysis steps in this section.

1.1 Select File > Import... ( , Ctrl+I) to call the Import data wizard.

1.2 Browse to the downloaded and unzipped example data folder and select the Applied Biosystems
GeneMapper MIRU.txt sample file. Press <Open>.

1.3 Highlight the Import peak table option and press <Finish>.

The file path is displayed in the Input dialog box (see Figure 2.1).

Figure 2.1: Selected peak table file in the Input dialog box.

1.4 Check Import as fingerprint file, specify a name (e.g. “MIRU1”) and press <Next>.

The way the information should be imported in the database can be specified with an import tem-
plate. In the example Applied Biosystems GeneMapper peak file, the dye and sample information
is provided. We will create a new import template:

1.5 Press the Create new button to call the Import rules dialog box.

The Import rules dialog box lists the information present in the selected file as Source, their
linked Source type and the Destination component they are associated with (currently all set to
<None>).

1.6 Select Sample File from the list, select <Edit destination> and select Key as corresponding
field. Press <OK>.

1.7 Select Dye from the list, select <Edit destination> and select Fingerprint dye as correspond-
ing field. Press <OK>.

1.8 Select Marker from the list, select <Edit destination> and select IsMarker under Peak info
as corresponding field. Press <OK>.

1.9 Repeat previous step for the Size, Height and Area rows. Link the rows to the corresponding
peak information fields.

The Import rules dialog box should now look like Figure 2.2.

All rights reserved. Not for Diagnostic Use.
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Figure 2.2: Import template with the defined rules.

1.10 Press the <Preview> button to check the outcome of all defined import rules (see Figure 2.3).

Figure 2.3: Preview.

1.11 Close the preview and press <Next> twice and <Finish>.

1.12 Specify a template name (e.g. “My MIRU-VNTR template”) and press <OK>.

1.13 Make sure <Create new> is selected as base fingerprint type experiment, select the new
template and press <Next>.

1.14 Specify a name for the new base fingerprint type experiment (e.g. “MIRU-VNTR”) and press
<OK>. Confirm the creation of the new experiment in the database.

All rights reserved. Not for Diagnostic Use.
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Figure 2.4: New base fingerprint type experiment.

A fingerprint type needs to be present in the database for each pool (if present) and dye combi-
nation. The names of these fingerprint types are composed of the base fingerprint type name,
followed by the pool name (if present), and the name of the dye. If new fingerprint types need to
be created during import, and if no reference system has been specified for the base fingerprint
type, a dialog box pops up prompting for some settings.

1.15 For this exercise, enter an Intensity range of “4095” (= 12-bit), a Min. fragment length of “50”,
and a Max. fragment length of “800”. Press <OK>.

Figure 2.5: Experiment settings.

A new dialog box pops up, listing the three missing fingerprint types.

1.16 Confirm the creation of the missing fingerprint type experiments.

1.17 Press <Finish> to confirm the creation of new entries in the database.

For each import dye, a new fingerprint file is created, composed of the file name specified and the
name of the dye (e.g. MIRU1 B). These files are displayed in the Fingerprint files panel.

BIONUMERICS reads the band positions from the mapped ”SIZE” column, the peak heights from
the mapped ”HEIGHT” column, the area information from the mapped ”AREA” column and gen-
erates densitometric curves using this information. The imported fingerprint lanes are linked to
new entries in the database. The lanes are linked to the corresponding fingerprint ”dye” type. The
names of these fingerprint types are composed of the base fingerprint type name, followed by the
pool name (if present), and the name of the dye. The fingerprint type experiments are displayed
in the Experiment types panel.

If no reference system has been specified for the base fingerprint type, BIONUMERICS creates
for all missing fingerprint types and the base fingerprint type, a linear reference system between
the user-defined Minimum and Maximum fragment length positions, and copies the reference
system to a calibration system.

Entries for which fingerprint data was imported are selected in the database.

After data import, the Main window looks as in Figure 2.6.

All rights reserved. Not for Diagnostic Use.
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Figure 2.6: The Main window after import of MIRU-VNTR data.

2.2 Calculating and assigning MIRU-VNTRs

2.2.1 Introduction

With the MLVA plugin, VNTR copy numbers can be calculated for a selection of database entries.
In the MLVA plugin tutorial, step-by-step instructions are given for the calculation of VNTR copy
numbers. The MLVA plugin will not be covered in detail in this section.

If the MLVA plugin was not installed prior to the installation of the MIRU-VNTR plugin,
the MLVA plugin is installed together with the installation of the MIRU-VNTR plugin (see
1.4).

2.2.2 Defining MIRU-VNTRs

Before the MLVA plugin can determine copy numbers from the fragment length information, the
plugin should have sufficient information about what VNTR alleles can be found in which pool and
dye, what the repeat lengths are, etc.. Upon installation of the MIRU-VNTR plugin, the 24 VNTRs
used by MIRU-VNTRplus [1] to type Mycobacterium are automatically added to the VNTR list in
the BIONUMERICS database.

2.1 Select MLVA > MLVA management window... ( ) in the Main window to display the MLVA
management window (see Figure 2.7).

The MLVA management window (see Figure 2.7), lists the 24 VNTRs used by MIRU-VNTRplus

All rights reserved. Not for Diagnostic Use.
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)

Figure 2.7: The MLVA management window displaying the theoretical MIRU-VNTR
definitions.

with the theoretical settings for the offset (Offset), repeat length (Repeat size), minimum (Min.
count) and maximum (Max. count) expected copy numbers, and tolerance (Tolerance). The
associated fingerprint type (Fingerprint type column) still needs to be provided manually (see
2.2) as this depends on the experimental setup of the lab.

2.2 Highlight a VNTR from the list (e.g. 154 MIRU02) and select Edit > VNTRs > Edit VNTR...
( ).

This brings up the Edit VNTR dialog box, displaying the default settings of the selected VNTR (see
Figure 2.8).

Figure 2.8: The Edit VNTR dialog box.

• Offset : Each fragment consists of a repeat portion and a constant portion due to the fact
that the primers do not occur exactly at the start and the end of the repeat region. This
parameter specifies the size (in base pairs) of the constant portion.

All rights reserved. Not for Diagnostic Use.
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• Repeat size: This parameter specifies the size of a unit repeat block (in base pairs).

• Copy range: Specifies the minimum and maximum number of copies that the plugin will
consider during the copy number determination. Within the same lane and the same dye,
more than one VNTR can be loaded if there is a sufficient difference in fragment size. Im-
posing a limit on the copy range allows the software to distinguish which band corresponds
to which VNTR.

• Tolerance: This parameter specifies the maximum difference in base pairs between the
expected fragment length and the actual length.

• Fingerprint type: This drop-down list contains all fingerprint types defined in the database
and is used to indicate in which fingerprint type this VNTR was run. The fingerprint type is
determined by the dye and – if several pools are used – by the pool tag.

2.3 Select the correct fingerprint type from the Fingerprint type drop-down list (see Figure 2.8) and
press <OK> to save the changes.

The Fingerprint type column is updated in the MLVA management window.

2.4 Assign the correct fingerprint types to the other VNTRs (repeat Instruction 2.2 and Instruction
2.3).

Link the three VNTRs in the example database to the correct fingerprint types:

• 154 MIRU02: MIRU-VNTRB

• 2531 MIRU23: MIRU-VNTRG

• 4348 MIRU39: MIRU-VNTRY

2.5 After having entered the information for all VNTRs in the MLVA management window, select
File > Exit (Alt+F4) to close the MLVA management window.

2.2.3 Determining copy numbers

VNTR copy numbers can be determined for selected entries in the database.

2.6 Select the entries in the database for which you want to calculate the copy numbers. To select
all entries at once, use Edit > Select all (Ctrl+A).

2.7 Select MLVA > Assign VNTRs... ( ) to display the Assign VNTRs dialog box.

2.8 Leave the default settings unaltered and press <OK> to determine VNTR copy numbers in the
fingerprints of the selected entries.

After assignment of the VNTRs in the database, the VNTR reporting window is displayed listing
all selected entries (keys) as rows and the selected VNTRs as columns (see Figure 2.9).

Each cell, corresponding to an entry / VNTR pair, provides information about the VNTR copy
number assignment. For more information about this window, we refer to the MLVA plugin manual.

2.9 Select File > Exit (Alt+F4) to close the VNTR reporting window.

The VNTR reporting window can be called at any time from the Main window with MLVA
> Assignment report ... ( ).

All rights reserved. Not for Diagnostic Use.
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Figure 2.9: The VNTR reporting window, here displaying only the VNTRs for which
data are available in the example data set.

2.2.4 Visualizing VNTR data for a single entry

After VNTR assignment, the copy numbers for each detected VNTR are stored in the character
type MIRU-VNTR vals. The character type MIRU-VNTR frags holds the observed fragment size
(in base pairs) for each VNTR character.

2.10 Click on a colored dot in one of the character type columns (MIRU-VNTR vals or MIRU-
VNTR frags) in the Experiment presence panel in the Main window to display the character
card for an entry.

(a) (b)

Figure 2.10: The Experiment card window from a) MIRU-VNTR frags: molecular
observed size; b) MIRU-VNTR vals: copy number.

2.11 Close an experiment card by clicking in the small triangle-shaped button in the top left corner.

All rights reserved. Not for Diagnostic Use.



Chapter 3

Importing repeat numbers from
external files

3.1 Introduction

When VNTR copy numbers are already stored in external text, Excel, or other ODBC-compatible
file, these copy numbers can be imported in BIONUMERICS and stored in the character type
experiment MIRU-VNTR vals using import routines available in the Import data wizard.

3.2 Import routines

The character import routines are shown in the second page of the Import data wizard. This page
can be reached by selecting File > Import... ( , Ctrl+I), followed by pressing <Next> with
<Manual selection> highlighted. The import tree options are organized in groups based on the
type of data (see Figure 3.1).

• With the Import fields and characters (text file) option, listed under the topic Charac-
ter type data in the Import tree, the copy numbers can be imported from text files in the
database and linked to new or existing database entries.

• With the Import fields and characters (Excel file) option, listed under the topic Character
type data in the Import tree, the copy numbers can be imported from an Excel file in the
database and linked to new or existing database entries.

• With the Import fields and characters (ODBC) option, listed under the topic Character
type data in the Import tree, the copy numbers can be imported from ODBC-compatible
files in the database and linked to new or existing database entries.

The import routines will not be covered in detail in this manual.
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Figure 3.1: The character import routines in the Import data wizard.
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Chapter 4

MIRU-VNTR typing

4.1 Assigning MIRU-VNTR types

With the installation of the MIRU-VNTR plugin, an interface is created with the MIRU-VNTRplus
database (http://www.miru-vntrplus.org) to assign known MIRU-VNTR types to entries in the
BIONUMERICS database. The MLVA types that can be assigned to entries in the database,
depend on the MtbC information fields specified in the MIRU-VNTR settings dialog box.

1.1 Select MLVA > MIRU-VNTR settings... in the Main window to call the MIRU-VNTR settings
dialog box.

Figure 4.1: The MIRU-VNTR settings dialog box: the MtbC typing tab.

In the MtbC typing tab, the user needs to specify the type information that should be assigned
to the entries in the database when MIRU-VNTR profiles are screened against the online MIRU-
VNTRplus database.

The nomenclature of MIRU-VNTR is split up in two sets of type designations: MtbC15 and MtbC
9, corresponding to a core set of 15 (most discriminatory) VNTRs and 9 additional VNTRs respec-
tively. The MtbC 15-9 type is defined by a combination of both types.

When enabling an MLVA type check box, the name of the BIONUMERICS information field that
will contain the MLVA type information needs to be specified. One can choose an existing field or
enter a new field name with the <Create new> option. When entering new field names manually,

http://www.miru-vntrplus.org
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please note that information field names cannot start with a space.

1.2 Select the MLVA type(s) and specify the information field(s) in the MtbC typing tab and press
<OK>.

Screening can be done for all entries present in the database, or for any selection of entries in
database.

1.3 Make a selection in the database using the Ctrl- and Shift-keys. To select all entries at once,
use Edit > Select all (Ctrl+A).

1.4 In the Main window, select MLVA > Assign MIRU-VNTR types.

1.5 If no selection is present in the database, a message pops up prompting to confirm to run the
tool on all entries in the database. Press <OK> to start the profile screening for all entries in
the database.

The MIRU-VNTR copy numbers – stored in the MIRU-VNTR vals character type experiment – are
screened against the MIRU-VNTRplus database. If matching MtbC types are found online, the
type information is written in the MLVA information field(s). The MLVA type is denoted as ”?” if no
match could be found with the online information available.

Figure 4.2: Assigning MLVA types to entries in the BIONUMERICS database.

MIRU-VNTR types cannot be obtained with the example data set provided, since it
contains only information for three VNTRs and MIRU-VNTR typing is based on 9 or 15
VNTRs.

4.2 Submitting new MIRU-VNTR types

With the installation of the MIRU-VNTR plugin, an interface is created with the MIRU-VNTRplus
database (http://www.miru-vntrplus.org) to submit new types to this online database. Before
new unknown types can be submitted to the MIRU-VNTRplus database, user information needs
to be provided in Submission tab of the MIRU-VNTR settings dialog box.

2.1 Select MLVA > MIRU-VNTR settings... in the Main window to call the MIRU-VNTR settings
dialog box and click the Submission tab (see Figure 4.3).

User submission information includes First name, Last name, Email address, Organization
name, and Country . In addition to these user fields, an information field holding strain infor-
mation (Strain ID field) needs to be selected from the list of available information fields. The
user information and strain ID will be sent along with the submitted profile to the MIRU-VNTRplus
database, and will be stored in the online database if a new type is assigned to the submitted
profile. No user or strain information is recorded if existing profiles are submitted to the online
database.

Submitting a new MIRU-VNTR type to the MIRU-VNTRplus database is only possible if
the strain ID field is not empty.

All rights reserved. Not for Diagnostic Use.
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Figure 4.3: The MIRU-VNTR settings dialog box: the Submission tab.

2.2 Specify the submission settings and press <OK> to save the settings to the database.

Submitting new types can be done for all entries present in the database, or for any selection of
entries in database. Of course it only makes sense to submit MLVA type information if the MtbC15
and/or MtbC9 type is assigned a ”?”, and if the complete copy number information is present for
the MtbC15 and (optionally) the MtbC9 type.

2.3 Make a selection in the database using the Ctrl- and Shift-keys.

2.4 In the Main window, select MLVA > Submit new MIRU-VNTR types.

2.5 If no selection is present in the database, a message pops up prompting to confirm to run the
tool on all entries in the database. Press <OK> to start the profile submission for all entries in
the database.

The MIRU-VNTR copy numbers (stored in the MIRU-VNTR vals character experiment), the user
information and the strain IDs of the selected entries are submitted to the MIRU-VNTRplus database.

• New profiles that are submitted to the MIRU-VNTRplus database automatically acquire a
new type number (MtbC15 and/or MtbC9). The user information is recorded together with
the profile and the new type. The new type information – returned by the MIRU-VNTRplus
database – is written in the corresponding BIONUMERICS information field(s).

• Re-submissions are not stored in the online database. The MIRU-VNTRplus database sim-
ply returns the existing types and does not record any user information.

All rights reserved. Not for Diagnostic Use.
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