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While the best efforts have been made in preparing this manuscript, no liability is assumed by the
authors with respect to the use of the information provided.

Applied Maths, a bioMérieux company, will provide support to research laboratories in developing
new and highly specialized applications, as well as to diagnostic laboratories where speed, effi-
ciency and continuity are of primary importance. Our software thanks its current status for a part
to the response of many customers worldwide. Please contact us if you have any problems or
questions concerning the use of BIONUMERICS®, or suggestions for improvement, refinement
or extension of the software to your specific applications:

Applied Maths NV Applied Maths, Inc.

Keistraat 120 11940 Jollyville Road, Suite 115N
9830 Sint-Martens-Latem Austin, Texas 78759

Belgium U.S.A

PHONE: +32 9 2222 100 PHONE: +1 512-482-9700

FAX: +32 9 2222 102 FAX: +1 512-482-9708

E-MAIL: BE-DAU-INFO@biomerieux.com E-MAIL: US-DAU-INFO@biomerieux.com
URL: https://www.bionumerics.com

LIMITATIONS ON USE

The BIONUMERICS® software, its plugin tools and their accompanying guides are subject to the
terms and conditions outlined in the License Agreement. The support, entitlement to upgrades
and the right to use the software automatically terminate if the user fails to comply with any of the
statements of the License Agreement. No part of this guide may be reproduced by any means
without prior written permission of the authors.

Copyright ©1998-2022, Applied Maths NV. All rights reserved.

BIONUMERICS® is a registered trademark of Applied Maths NV. All other product names or
trademarks are the property of their respective owners.
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BIONUMERICS® uses following third-party software tools and libraries:

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

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

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

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

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

e Samtools for interacting with SAM / BAM files, https://www.htslib.org/download/
e 7-Zip (7za.exe), https://www.7-zip.org/

e Zlib library, https://zlib.net/

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

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

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

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

¢ [ibSVM library for Support Vector Machines, https://www.csie.ntu.edu.tw/~cjlin/libsvm/
e SQLite version 3.7.17, https://www.sqlite.org/

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

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

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

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

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

e MarkupSafe Python library version 1.1.1, https://pypi.org/project/MarkupSafe/
e regex Python library version 2.5.91, https://pypi.org/project/regex/

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

e SPAdes genome assembler version 3.15.3, https://bioinf.spbau.ru/spades *
e SKESA version 2.3.0, https://github.com/ncbi/SKESA/releases
e 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

e Bowtie2 version 2.2.5 (https://bowtie-bio.sourceforge.net/bowtie2/index.shtml)*
e SNAP version 2.0.0, https://www.microsoft.com/en-us/research/project/snap/

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

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

e Prokka version 1.14.5, https://github.com/tseemann/prokka *
e sourmash version 4.1.0, https://github.com/dib-1lab/sourmash **

e SeqSero2 for Windows, source code can be downloaded from https://www.bionumerics.
com/download/open-source

e 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:

o 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 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).

BIONUMERICS

VERSION 8.1.1

Database Last accessed Comment

DemoBase Connected 2022-02-2310:18

® 1958-2022 — Applied Maths

Figure 1.1: The BIONUMERICS Startup window.

A new BIONUMERICS database is created from the Startup program by pressing the button.
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6 1. Starting and setting up BIONUMERICS

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

1.2 Installing the Fingerprint processing reports plugin

The Plugins and Scripts dialog box can be called from the Main window by selecting File > Install
/ remove plugins... (&) (see Figure 1.2).

Plugins & Scripts ? *

Pluging = Scripts

[l ~ntibiotics susceptbilty A | Versn116
Standard installation
BandScoring
Custom Genotyping This plugin tool provides extra
functionality for the import of antibiotic
susceptibility data based on MIC or disk
Fingerprint processing reports diffusion method. The tools will also
convert the range into S--R categories.

E. coli functional genotyping

GenotypingTools (internal)
Geographical module

HIV Resistance

Import fingerprint tools

Import trend data tools

iTOL integration

Listeria functienal genotyping
Manual extensions (internaly
MIRU-WVNTR

|:| Show only activated

|:| Show 'always active' plugins

Install Show Manual

Manage database plugins

Close

Figure 1.2: 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.

If the selected plugin is documented, pressing <Show Manual> will open its manual in the Help
window.

2.1 To install the Fingerprint processing reports plugin in your database select the Fingerprint pro-
cessing reports plugin from the list of plugins.

2.2 Press the <lInstall> button, confirm the installation of the plugin and close the Plugins and
Scripts dialog box.

2.3 Close and reopen the database to activate the features of the Fingerprint processing reports
plugin.

All rights reserved. Not for Diagnostic Use.



1.2. Installing the Fingerprint processing reports plugin

The Fingerprint processing reports plugin installs menu items in the Fingerprint processing win-

dow.
The Fingerprint processing reports pluginis supported in all configurations except the BIONUMERICS-
SEQ configuration.

All rights reserved. Not for Diagnostic Use.
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Chapter 2

Fingerprint reports

2.1 Print TIFF image

With the Print TIFF image fingerprint processing report tool, a gel image can be exported from
the Fingerprint processing window. The image can be printed or pasted into another application.

1.1 Open a fingerprint file that has already been processed by double-clicking on the file in the
Fingerprint files panel.

1.2 Choose File > Edit fingerprint data... (E2) to open the Fingerprint processing window.

1.3 To launch the print tool, select File > Print TIFF image. This action will open the Print gel
image dialog box (see Figure 2.1).

Print gel image ? *

Image size (cm) 17.0

[ show lanes
[] Show reference system
[] Show normalization

[] show bands

OK

Cancel

Figure 2.1: The Print gel image dialog box.

Following settings are prompted for:

e The Image size determines the maximum size without loss of resolution (in cm).

e The Show lanes option displays the blue lanes that represent the contours of the lanes,
specified in the Strips step.

e The Show reference system option displays the reference positions defined in the Normal-
ization step, along with the green lines indicating the positions across the gel. Reference
bands are shown as white spots.

e The Show normalization option displays red lines showing the curvature of the gel, as
determined by the reference band positions.
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e The Show bands option displays band assignment from the Bands step as white spots on
red dashes.

Pressing <OK> opens the Screen image window displaying the gel with the selected graphic
overlays (see Figure 2.2).

Screen image ? *

| Zoomin ” Zoom out | | Copy || Copy bitmap | | Print... Cancel | | oK

Gel04

Figure 2.2: The Screen image window, displaying a TIFF gel image, the lanes and
the bands.

The gel image can be copied to the clipboard as enhanced metafile (Copy) or bitmap (Copy
bitmap), or printed (Print).

With the zoom buttons you can zoom in or out on the image.

To close the window press the <OK> button.

2.2 Print curve

With the Print curve fingerprint processing report tool a densitometric curve can be exported
from the Curves step in the Fingerprint processing window.

2.1 Open a fingerprint file that has already been processed by double-clicking on the file in the
Fingerprint files panel.

2.2 Choose File > Edit fingerprint data... () to open the Fingerprint processing window.

All rights reserved. Not for Diagnostic Use.
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2.3 Select a lane in the Curves step in the Fingerprint processing window to export.

2.4 To launch the print tool, select Curves > Print curve. This action will open the Screen image
window (see Figure 2.3).

Screen image ? *

Zoomin | Zoom out Copy Copy bitmap Print... Cancel

] 100 200 300

Figure 2.3: The Screen image window, displaying a densitometric curve.

The Screen image window displays the densitometric curve with optical density on the Y-axis and
position on the X-axis.

The curve image can be copied to the clipboard as enhanced metafile (Copy) or bitmap (Copy
bitmap), or printed (Print).

With the zoom buttons you can zoom in or out on the image.

To close the Screen image window press the < OK > button.

2.3 Show normalization vector

With the Show normalization vector fingerprint processing tool, a line graph showing the local
distortion along a lane due to normalization can be exported. This tool is useful for demonstrating
the relationship between position and gel distortion. For example: bands near the bottom of a gel
are sometimes more variable in position than bands near the top.

3.1 Open a fingerprint file that has already been processed by double-clicking on the file in the
Fingerprint files panel.
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3.2 Choose File > Edit fingerprint data... (E2) to open the Fingerprint processing window.
3.3 Select a lane in the Normalization step in the Fingerprint processing window.

3.4 To launch the print tool, select Normalization > Show normalization vector. This action will
open the Screen image window (see Figure 2.4).

Screen image ? *

Zoomin | Zoom out Copy Copy bitmap Print... Cancel

Figure 2.4: The Screen image window, displaying normalization vectors.

The Screen image window shows a graph of the amount of distortion along the selected lane, with
normalized position (relative to the original position) on the Y-axis, and absolute position on the
X-axis.

The image can be copied to the clipboard as enhanced metafile (Copy) or bitmap (Copy bitmap),
or printed (Print).

With the zoom buttons you can zoom in or out on the image.

To close the Screen image window press the < OK > button.
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