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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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Chapter 1

Starting and setting up BIONUMERICS

1.1 Introduction

This guide is designed as a tutorial for the Import trend data tools plugin of BIONUMERICS.
This plugin allows you to install additional import routines in the Import data wizard which can be
accessed with File > Import... (G, Ctri+l):

e Import of BioScreen trend data files (see 2.1)

e Import of RisoSmart trend data files (see 2.2)

The Import trend data tools plugin is supported in all BIONUMERICS 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

gm

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 E or by simply double-clicking on a
database name in the list.

1.3 Installing the Import trend data tools plugin

Installing a plugin in a BIONUMERICS database is done from the Plugins and Scripts dialog box
(see Figure 1.2), which can be called from the Main window by selecting File > Install / remove
plugins... ().

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


https://www.bionumerics.com/download/software
https://www.bionumerics.com/download/software
https://www.bionumerics.com/download/manuals
https://www.bionumerics.com/download/manuals
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4

BIONUMERICS

VERSION 8.1.1

Database Last accessed Comment

DemoBase Connected 2022-02-23 1018

22 — Applied Maths

Figure 1.1: The BIONUMERICS Startup window.

Plugins & Scripts ? *

Pluging  Scripts

[l ~ntiviotics susceptibiity Version 1.16
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

Impert fingerprint tools

Import trend data tools

iTOL integration

Listeria functienal genotyping
Manual extensions (internal)
MIRU-WVNTR

D Show only activated
|:| Show 'always active' plugins

Install Show Manual

Manage database plugins

Close

Figure 1.2: The Plugins and Scripts dialog box.

If the selected plugin is documented, pressing <Show Manual> will open its manual in the Help
window. Proceed as follows to install the Import trend data tools plugin, starting from the Plugins

All rights reserved. Not for Diagnostic Use.
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and Scripts dialog box:
3.1 Select the Import trend data tools plugin in the list and press the <Install> button.

3.2 Confirm the installation of the plugin (see Figure 1.3).

Plugin *

:' Do you wantto install the plugin Import trend data tools® ?

Figure 1.3: Confirm installation of the Import trend data tools plugin.

3.3 Confirm the installation of the plugin and press <OK>.

Once the plugin is successfully installed, it is marked with a green V-sign in the Plugins and Scripts
dialog box (see Figure 1.4).

Plugins ? *

Applications  Utilities  Custom Database Functionality

Activate functionality for specific applications.

Fingerprint processing reports gm;i’r;unal import tools for various trend data
GenotypingTools
Import fingerprint tools.
Manual extensions
Plugin Builder (internal}
Python Tools (internaly
Quick Import
User management tools.
wgMLST Biological Validation

|:| Show only activated

Show Manual

[

Figure 1.4: Installed plugin.

3.4 Close the Plugins and Scripts dialog box.

3.5 Close and reopen the database to activate the features of the Import trend data tools plugin.

All rights reserved. Not for Diagnostic Use.
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Chapter 2

Import routines

2.1 Import of BioScreen trend data files

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

1.2 With <Manual selection> highlighted, press <Next> to show all import options in a tree view
(see Figure 2.1).

Import data ? *

Manual selection
Select the kind of data to import.

+® Recently used Import trend data from BioScreen export files.
+-- @ Entry information data Opticnally select a template file to link

+--== Fingerprint type data additicnal sample information to the BioScreen
+-55. Character type data LRSS

+-3F Sequence type data
--"ma Matrix type data
1 Trend data type data
Ié‘ Import trend data in BioScreen format
Ié‘ Import trend data in RizsoSmart format
¢ el Import trend data
+-d Spectrum type data
+ 3 Seguence read sets data
+Q Data exchange

]

Manage import templates...

<« Back Cancel

Figure 2.1: The second page of the Import data wizard.

1.3 Select Import trend data in BioScreen format under Trend data type data and press
<Finish> button to start with the import of the data. Confirm the action.

The Import BioScreen trend data wizard page appears (see Figure 2.2).
The BioScreen import routine accepts BioScreen csv files and txt files.

Pressing the <Browse> button allows you to select the csv or text file(s) that you want to import,
located on your computer, external drive or on a network location. Alternatively, files can be added
to the import list through drag and drop. The number of files and total size is displayed below
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Import BioScreen trend data ? *

Input
Select BioScreen files to import.

Input: .J R:\BnimpertDataiTrend Data\Bioscreen\Bios...\Well 101 &t A Browse...
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 102 .t Delete

.J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 103.tx
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 104t
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 105 .t
I_'] R:ABnimportDataiTrend Data\Bicscreen\Bios.. \Well 108 bt
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 107 b
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 108 .t
J R:\BnimpertDataiTrend Data\Bioscreen'\Bios.. \Well 109 .t

| '| R:\BnimportData\Trend Data\Bioscreen\Bios.. WWell 110 bt ¥
1200 file(s), less than 1 Mb

Delete Al

Template file: | R:\BnlmpurtData\Trend Data‘\Bioscreen'\Bioscreen s|:| Browse...

< Back Next = Cancel

Figure 2.2: The Import BioScreen trend data wizard page.

the list. With the <Delete> button all selected files are removed from the import list. All files are
deleted at once from the import list when pressing <Delete All>.

File Edit Format View Help
Sample

o

I
Samnple 1
Sample 2
Samnple 1
Sample 2

Figure 2.3: Template file.

Using a template file additional sample and curve information can be imported. A template file is a
simple tab- or comma delimited file. The first column should contain the file names of the selected
BioScreen files and the other columns should contain additional sample and curve information
(see Figure 2.3 for an example).

1.4 Browse for the BioScreen file(s), optionally select a template file, and press <Next>.

The Import rules dialog box is displayed (see Figure 2.4).

When no template file is selected, only two rows are present in the grid. Double-clicking on the
row opens a new dialog, where the data destination can be selected (see Figure 2.5). Using the
last row in the grid, the (parsed) file name of the selected file(s) can be used. The text File is
specified in the Source type column and the text Name is displayed in the Source column.

When a template file was selected, additional rows appear in the grid that can be linked to a
destination in the database (see Figure 2.6 for an example).

1.5 Specify a destination for one or more selected rows by pressing the < Edit destination> button
or by double-clicking. Make sure the correct row is selected as Trend data curve.

1.6 Press <Preview> to check the defined rules (see Figure 2.7 for an example). Close the pre-
view.

1.7 Press <Next> to go to the next step.

All rights reserved. Not for Diagnostic Use.
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Import template ? *
Import rules
Select import sources and the database destinations
Source type Source Destination type Destination
File field Column 1D Entry information : En... Column ID
: Trend data curve Trend data curve
Edit destination...
Preview...
|:| Show advanced options
« Back Next = Cancel

Edit data destination ? *

¢ @ <None=

‘e @ Trend data type
i@ Trend data curve
@ Key

2w Entry info fiekd

-3 Trend data info field

Figure 2.5: Edit data destination.

e If a row in the grid is linked to the Key field in the database, Key is automatically selected
as the entry link field. If entries are already present in the database with the same (parsed)
key information, the import tool will link the data to these entries.

¢ If no row entry in the grid is linked to the Key field, but one or more rows are linked to an
entry information field in the database, these fields can be selected from the list. If entries
are already present in the database with this linked information, the import tool will link the
data to these entries. If the entries are not yet present in the database, the data will be linked
to new entries in the database (if the option Create x entries is checked in the last step of
the wizard).

e If no fields are selected from the list, no check for existing entries will be performed, and all
data will be linked to new entries in the database (if the option Create x entries is checked
in the last step of the wizard). New keys are automatically generated during import.

All rights reserved. Not for Diagnostic Use.
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Import template ? *

Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
File field Column ID «Hone= «Hone=
File field Curve ID Trend data curve Trend data curve
File field Sample ID Entry information Key
File Name <None= <None=
Edit destination...

Preview...

|:| Show advanced options

< Back Next = Cancel

Figure 2.6: The Import rules dialog box with a linked template file.

Preview ? hed
Nr.  Trend data curve Key 2
1 bioscreen Well 101
s bioscreen Well 102
3 bioscreen Well 103
4 bioscreen Well 104
5 bioscreen Well 105
1 bioscreen Well 106
T bioscreen Well 107
8 bioscreen Well 108
9 bioscreen Well 108
10 bioscreen Well 110
" bioscreen Well 111
12 bioscreen Well 112
13 bioscreen Well 113
14  bioscreen Well 114
15 bioscreen Well 115
16  bioscreen Well 116
17 bioscreen Well 117
18  bioscreen Well 118
19 bioscreen Well 119 o

Figure 2.7: Preview.

1.8 Press <Finish> to go to the final step.

Each import template has its own unique Name. Optionally, a descriptive text string can be entered
in the Description input field.

1.9 Specify a template name (e.g. Import BioScreen data) and press <OK> to save all template
settings to the database (see Figure 2.9).

When a template has been created and saved, the template Name is shown in the Import tem-
plates panel and is automatically selected (see Figure 2.10). The template Description is shown
in panel on the right.

All rights reserved. Not for Diagnostic Use.
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Import template ? *

Import links
Choose how to link records to database entries

If the entry Key is not imported, linked information fields will be
used to look up the database entries. The linked information field
content of existing entries will not be modified.

Key

<« Back Cancel

Figure 2.8: The Import links dialog box.

Import template information ? *

Save this import template in the database

Name: Import BioScreen data

Description: from txt files

Share this import template

Figure 2.9: The Import template information dialog box.

The trend data can be linked to an existing trend type experiment or to a new trend type experiment
(<Create New>). When the data is linked to a new trend type experiment, the next dialog will

prompt for the trend type name (see Figure 2.11). The creation of the new experiment needs to
be confirmed (twice).

When new trend curves need to be created, a new dialog will pop asking to confirm the creation
of the curve(s) (see Figure 2.12).

1.10 Press <Next> to go to the next step.

The last step prompts for some final settings (see Figure 2.13).

e When Create x entries is checked, the import tool is allowed to create the new entries in
the database.

e Check the option Update x entries if you want the software to be able to update the infor-
mation for existing entries.

e If the option Select modified entries is checked, entries in the database that were modified
during the import routine will be selected after import.

All rights reserved. Not for Diagnostic Use.
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Import BioScreen trend data

Import template
Specify how to import data into the database.

Import templates:

mport BioScreen data from txt files Create new...

Edit...

Preview...

Copy...

Experiment type: BioScreen ~

<« Back Next = Cancel

Figure 2.10: Import templates.

Create new ? *

Provide a name for the new trend data type:

| BiuScreen| |

Figure 2.11: Create a new trend data type experiment.

Create curves ? *

These 1 new trend curves wil be created:

BioScreen - bioscreen

Figure 2.12: Create new trend curve(s).

1.11 Press <Finish> to start the import.

Entries are created/updated and are displayed in the Database entries panel of the Main win-
dow (see Figure 2.14). Linked sample information - if defined - is stored in the corresponding
entry fields. When the option Select modified entries was checked, the new/updated entries are
marked by a checked ballot box (g).

The import trend data is linked to the appointed trend type experiment in the database. The
presence of data for an entry/experiment combination is indicated with a green colored dot in the
Experiment presence panel.

Clicking on a green colored dot opens the trend curve card for that entry (see Figure 2.15 for an
example).

All rights reserved. Not for Diagnostic Use.
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Import BioScreen trend data ? *
Database links
Link the imperted records to database entries.
Double click on a cell to get an overview.
Overview
In "All levels’ create 30 entries and |:| update 0 entries
Select modified entries
| <pack |[ Fmsn | | cancel
- . .
Figure 2.13: Database links.
import trend data - BioNumerics — O X
File Edit Database Analysis Scripts Window Help
=B a0 h
S +EeEBE I B = 0 4+PEeEl B = e I+ B ® B B = <Acomprsoms
CEE-  CEEEEETEETTTTEE - T |
Otz \ 1 BioScreen Trend data types Well 101 2020-06-03 13:33:30 .
Well 102 2020-06-03 13:33:30
Well 103 2020-06-03 13:33:30
Well 104 2020-08-03 13:33:30
Well 105 2020-08-03 13:33:30
Well 106 2020-06-03 13:33:30
< > Well 107 2020-06-03 13:33:30 . < >
Well 108 2020-08-03 13:33:30 .
Well 110 2020-06-03 13:33:30 .
+ B’ ® a" | EFJ = U Well 111 2020-06-03 13:33:30 . ?@ + B’ ® a’l | Eﬁ A ST e
CITH - & v sz - T -
(] \cmumn D Fixed Well 113 2020-06-03 13:33:30 .
Well 114 2020-06-03 13:33:30
Well 115 2020-06-03 13:33:30
Well 116 2020-08-03 13:33:30
Well 117 2020-08-03 13:33:30
Well 118 2020-06-03 13:33:30
< > Well 118 2020-06-03 13:33:30 .
Well 120 2020-08-03 13:33:30 .
e 21 avoees sz -
2 B wenizz 2020-06-03 13:33:30 . 2 ]
+ | B B = + | B 2 <Al Alignments>
E B % 0 Well 123 2020-06-03 13:33:30 . E % = -
riename ___[experiment oo LS T pegupepm N B Emmes e
Well 125 2020-08-03 13:33:30 .
Well 125 2020-06-03 13:33:30
Well 127 2020-06-03 13:33:30
Well 128 2020-08-03 13:33:30
Well 129 2020-08-03 13:33:30
Well 130 2020-06-03 13:33:30
< > < >

Database: import rend data (_DefaultlUser_) | Entries: Loaded=30, View=30, Selected=30 | 1 experiments | C:\Users\Public\Documents\Applied Maths\BIONUMERICS\import trend data

Figure 2.14: The Main window after import of BioScreen data.

2.2 Import of RisoSmart trend data files

2.1 Select File > Import... (&, Ctrl+l) to call the Import data wizard.

2.2 With <Manual selection> highlighted, press <Next> to show all import options in a tree view
(see Figure 2.16).

2.3 Select Import trend data in RisoSmart format under Trend data type data and press
<Finish> button to start with the import of the data. Confirm the action.

The Import RisoSmart trend data wizard page appears (see Figure 2.17).

All rights reserved. Not for Diagnostic Use.
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<All> v| @ 1 @E ®
0.20 A
. V
0.20 //
0.15 /.——F'/.
.’—'_'_'_.‘_'_./.
0.10 T
0.05
0.00
(1] (1] 20 30 40
Well 101
Figure 2.15: Experiment card.
Import data ? x

Manual selection
Select the kind of data to import.

@ Recently used

@ Entry information data

Fingerprint type data

Character type data

---E? Sequence type data

1" Matrix type data

% Trend data type data

i ¢, Import trend data in BioScreen format
)
¢ Import trend data

#. Spectrum type data

-3 Sequence read sets data

[#-&) Data exchange

Import trend data from RizoSmart export files.

Manage import templates...

<« Back Cancel

Figure 2.16: The second page of the Import data wizard.

The RisoSmart import routine accepts RisoSmart csv files and txt files.

Pressing the < Browse> button allows you to select the csv or text file(s) that you want to import,
located on your computer, external drive or on a network location. Alternatively, files can be added
to the import list through drag and drop. The number of files and total size is displayed below
the list. With the <Delete> button all selected files are removed from the import list. All files are
deleted at once from the import list when pressing <Delete All>.

2.4 Browse for the RisoSmart file(s) and press <Next>.

The Import rules dialog box is displayed (see Figure 2.18).

For every header field detected in the selected file(s), a row is present in the grid. Double-clicking
on the row opens a new dialog, where the data destination can be selected (see Figure 2.19).

All rights reserved. Not for Diagnostic Use.
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Import RisoSmart trend data ? *

Input
Select RisoSmart files to import.

Input: @ R:\BnimportDataiTrend Data\Risosmart\Riso!.cav Browse...
@ R:\BnimportData\Trend Data\Risosmart\Riso2.cav
Delete All

2 file(s), less than 1 Mb

< Back Next = Cancel

Figure 2.17: The Import RisoSmart trend data wizard page.

Import template ? *
Import rules
Select import sources and the database destinations
Source type Source Destination type Destination e
File field File No. «Hone= «Hone=
File field File Name <None= <None=
File field Collection Date «Hone= «Hone=
File field Collection Time <None= <None=
File field Port ID «Hone= «Hone=
File field Number Points <None= <None=
File field Sample Rate <Mone= <Mone=
File field Init Purge <None= <None=
File field Sample Description =None> =None>
File field Operator Name <None= <None=
File field Substrate Type =None> =None>
File field “east Type <None= <None=
File field Barometric Pressure «Hone= «Hone=
File: field Water Bath Temperat. <None= <None= o
Edit destination...
Preview...
[]show advanced options
« Back Next = Cancel

Figure 2.18: The Import rules dialog box.

Using the last row in the grid, the (parsed) file name of the selected file(s) can be used. The text
File is specified in the Source type column and the text Name is displayed in the Source column.

2.5 Specify a destination for one or more selected rows by pressing the <Edit destination> button
or by double-clicking. Make sure the correct row is selected as Trend data curve.

2.6 Press <Preview> to check the defined rules. Close the preview.

2.7 Press <Next> to go to the next step (see Figure 2.20).

e If a row in the grid is linked to the Key field in the database, Key is automatically selected
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Edit data destination ? *

Trend data type
Trend data curve
e Key

+-[ Entry info field
+-[3J Trend data info field

Figure 2.19: Edit data destination.

Import template ? *

Import links
Choose how to link records to database entries

If the entry Key is not imported, linked information fields will be
used to look up the database entries. The linked information field
content of existing entries will not be modified.

Key

< Back Cancel

Figure 2.20: The Import links dialog box.

as the entry link field. If entries are already present in the database with the same (parsed)
key information, the import tool will link the data to these entries.

If no row entry in the grid is linked to the Key field, but one or more rows are linked to an
entry information field in the database, these fields can be selected from the list. If entries
are already present in the database with this linked information, the import tool will link the
data to these entries. If the entries are not yet present in the database, the data will be linked
to new entries in the database (if the option Create x entries is checked in the last step of
the wizard).

If no fields are selected from the list, no check for existing entries will be performed, and all
data will be linked to new entries in the database (if the option Create x entries is checked
in the last step of the wizard). New keys are automatically generated during import.

2.8 Press <Finish> to go to the final step.

All rights reserved. Not for Diagnostic Use.
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Import template information ? *

Save this import template in the database

Name: Import RisoSmart data

Description:

Share this import template

Figure 2.21: The Import template information dialog box.

Each import template has its own unique Name. Optionally, a descriptive text string can be entered
in the Description input field.

2.9 Specify a template name (e.g. Import RisoSmart data) and press <OK> to save all template
settings to the database (see Figure 2.21).

Import RisoSmart trend data ? *

Import template
Specify how to import data into the database.

Import templates:

Import RizoSmart data Import RisoSmart data Create new...
Edit...
Preview...
Copy...
Experiment type: RizsoSmart ~

Import totals curves

<« Back Cancel

Figure 2.22: Import templates.

When a template has been created and saved, the template Name is shown in the Import tem-
plates panel and is automatically selected (see Figure 2.22). The template Description is shown
in panel on the right.

The trend data can be linked to an existing trend type experiment or to a new trend type experiment
(<Create New>). When the data is linked to a new trend type experiment, the next dialog will
prompt for the trend type name (see Figure 2.23). The creation of the new experiment needs to
be confirmed.

Create new ? X

Provide a name for the new trend data type:

RisoSmart |

Figure 2.23: Create new trend data type experiment.

Typically the RisoSmart file(s) also contain the cumulative data of the measurements. This data
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will be stored in trend data type experiment, composed of the name of the linked trend data type
experiment followed by the text ”_totals”. If this experiment is not present in the database, the
creation of this experiment needs to be confirmed by the user.

When new trend curves need to be created, a new dialog will pop asking to confirm the creation
of the curve(s).

2.10 Press <Next> to go to the next step.

The last step prompts for some final settings (see Figure 2.24).

Import RisoSmart trend data ? *

Database links
Link the imported records to database entries.
Double click on a cell to get an overview.

Overview

In "All levels' create 1 entry and |:| update 0 entries

Select modified entries

<« Back Cancel

Figure 2.24: Database links.

e When Create x entries is checked, the import tool is allowed to create the new entries in
the database.

e Check the option Update x entries if you want the software to be able to update the infor-
mation for existing entries.

e If the option Select modified entries is checked, entries in the database that were modified
during the import routine will be selected after import.

2.11 Press <Finish> to start the import.

Entries are created/updated and are displayed in the Database entries panel of the Main win-
dow (see Figure 2.25). Linked sample information - if defined - is stored in the corresponding
entry fields. When the option Select modified entries was checked, the new/updated entries are
marked by a checked ballot box (g).

The import trend data is linked to the appointed trend type experiments in the database. The
presence of data for an entry/experiment combination is indicated with a green colored dot in the
Experiment presence panel.

Clicking on a green colored dot opens the trend curve card for that entry (see Figure 2.26 for an
example).
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Figure 2.26: Trend card experiment.
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