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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 Antibiotics Susceptibility plugin of BIONUMERICS. With
this plugin, zone diameter interpretive standards and equivalent minimal inhibitory concentration
(MIC) breakpoints can be stored in the database. These standards can be imported from a text
file or they can manually be entered and edited in the database (see 2.1).

Antibiotic data can be imported from text files, MS Excel or from any ODBC-compatible source
(see 3.1.2). Based on the defined standards, the antibiotics data is converted to Sensitive (S),
Intermediate (I) and Resistant (R) categories. This setup makes it possible to evaluate antibiotics
data with different breakpoints, e.g. in case guidelines change.

The features of the Antibiotics Susceptibility plugin will be illustrated using data available on
the download page on the BIONUMERICS website (https://www.bionumerics.com/download/
sample-data, click on "Antibiotics sample data”).

The Antibiotics Susceptibility plugin is supported in the BIONUMERICS-MALDI, BIONUMERICS-
SEQ 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

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.


https://www.bionumerics.com/download/sample-data
https://www.bionumerics.com/download/sample-data
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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BIOMERIEUX

_4

BIONUMERICS'

VERSION 8.1.1

Database Last accessed Comment

DemoBase Connected 2022-02-23 1018

® 1958-2022 — Applied Maths

Figure 1.1: The BIONUMERICS Startup window.

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>.
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>.

MNew database ? *

New database
Create a new BioNumerics database

ics uses a relati datab as data storage.

Create new

Create a database on this computer.

Use existing

Use an existing database created on this computer or another
Ccomputer in your network.

« Back E Next> | Cancel

Figure 1.2: The New database wizard page.

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

All rights reserved. Not for Diagnostic Use.



1.4. Installing the Antibiotics susceptibility plugin 7

MNew database ? *

Engine
Select which engine to use for storing data.

Use default {SQLite)
RECOMMENDED: SQLie is an optimal sclution for file-based databazes.

MS SQL server express® based

Ascalable, fast solution with storage up to 10Gb.

Use MS Access® based

Limited storage and not compatible with 64-bit applications.

< Back Cancel

Figure 1.3: The Engine wizard page.

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

1.4 Installing the Antibiotics susceptibility plugin

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

Plugins & Scripts ? *

Pluging  Scripts

[l ~ntiviotics susceptibiity A | Version1.18

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 functional genotyping
Manual extensions (internal)
MIRU-WVNTR

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

Install Show Manual

Manage database plugins

Close

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

All rights reserved. Not for Diagnostic Use.



8 1. Starting and setting up BIONUMERICS

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.

4.1 Select the Antibiotics susceptibility plugin from the list in the Plugins and Scripts dialog box and
press the <Install> button.

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

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

4.4 Close and reopen the database to activate the features of the Antibiotics susceptibility plugin.

The Antibiotics susceptibility plugin installs itself in a menu of the BIONUMERICS software (see
Figure 1.5).

test_ABx - BioMurmerics
File Edit Database Analysis Scripts Window Help

=B & ©® h

Manage breakpoints... |

& +EHE B = £l + B @ B B

Figure 1.5: Antibiotics menu item in the Main window.

The Import antibiotics data items are activated in the Import data wizard (see Figure 1.6). This
wizard is called via File > Import... (&, Ctrl+l) in the Main window.

Import data ? *

Manual selection
Select the kind of data to import.

Import and interpret antibiotics data and
opticnally database information from text files

—@ Recently used
=5 Import antibiotics data (text file)

+-- (& Entry information data
= Fingerprint type data
haracter type data

and link to new or existing database entries.

Each file should contain a wel-defined table
where a row corresponds to an entry and

&l (mport antibiotics data (text file)

®. Import antibiotics data (Excel file)

®. Import antibiotics data (ODBC)

®. Import fields and characters (text file)
“. Import fields and characters (Excel file}
®. Import fields and characters (ODBC)
®. Import characters (db style)

8% Seguence type data

-"ga Matrix type data

-1 Trend data type data

- Spectrum type data

-3 Sequence read sets data

@ Data exchange

where columns correspond to antibiotics data
(and database fields).

The header of the table should contain the
antibiotics names (and the database
information field names).

I 0 O O

Manage import templates...

<« Back Cancel

Figure 1.6: The Import antibiotics data items for text files, Excel files and ODBC-
compatible sources in the second page of the Import data wizard.

All rights reserved. Not for Diagnostic Use.



Chapter 2

Defining experiment settings

2.1 Managing antibiotics breakpoints

In order to classify "raw” antibiotic resistance data i.e. zone diameters for the disk diffusion method
or Minimum Inhibitory Concentration (MIC) values into the categories Sensitive (S), Intermediate
(I) and Resistant (R), we first need to specify the cut-off values per antibiotic for the bacteria under
study. These values can be imported from a text file or added manually.

1.1 Select Antibiotics > Manage breakpoints... in the Main window.

1.2 Press <Add new...>>.

The Add ABx breakpoints dialog box (see Figure 2.1) pops up from which a new set of breakpoints
can be added.

Add ABx breakpoints ? *

Test type: {(® Minimum Inhibitory Concentration (MIC)

O Zone Diameter (Disk Diffuzion method)

Organism: | |

Experiment: =Create new> v

Breakpoints: | | Browse...

(leave empty to enter manually)

Figure 2.1: The Add ABx breakpoints dialog box.

For Test type, choose between Minimum Inhibitory Concentration (MIC) or Zone Diameter
(Disk Diffusion method), depending on the input data available.

Since breakpoints are typically organism-dependent, an Organism should be specified. The or-
ganism name will be used in the decision network name, allowing you to maintain different cut-off
values for interpretation of antibiotics resistance data.

From the Experiment drop-down list, an existing character experiment type can be selected to
hold the antibiotics data values. With <Create new>, a new character experiment type will be
created automatically.

A text file with breakpoints can be browsed for by pressing the < Browse...>> button next to Break-
points. Only a text file that contains a table of tab-delimited values can be used for this import
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routine. The table should contain the data in the following format (see Figure 2.2 for a fictitious
example):

Header line: Column names.

First column: Full name of the antibiotic agents.

Second column: Abbreviations of the antibiotics’ names.

Third column: Susceptibility cut-off values.

Fourth column: Intermediate values.

Fifth column: Resistant cut-off values.

File Edit Format View Help

hgent  Abbr s I R
Ampicillin AMP <=8 16 >
Cefotetan cTT ] 32 >
Cefdinir CFD
Ertapenem ERT

Ticarcillin TIC 6 32-64 >

Figure 2.2: Example file with equivalent Minimal Inhibitory Concentration (MIC)
breakpoints for Enterobacteriaceae.

If no text file is provided, the breakpoints can be entered manually in the Edit ABx breakpoints
dialog box.

Pressing <OK> in the Add ABx breakpoints dialog box will create following components in the
database:

e A decision network to convert MIC values or inhibition zone diameters into Sensitive (S),
Intermediate (I), or Resistant (R) categories.

e A character experiment type to store the MIC values or inhibition zone diameters (only if
< Create new> was selected).

e A character experiment type to store the SIR values. Its name corresponds to the name of
the character type that holds the antibiotic data values, with the suffix ”_SIR” added.

As an example, we will import (fictitious) MIC breakpoints for Enterobacteriaceae. This file can
be found on the sample data download page of the BIONUMERICS website (https://www.
bionumerics.com/download/sample-data, click on "Antibiotics sample data”).

1.3 In the Add ABx breakpoints dialog box, check the Minimal Inhibitory Concentration (MIC)
option.

1.4 Enter “Ecoli” in the Organism text box and select the < Create new> option for Experiment.

1.5 Press <Browse...>>, navigate to the downloaded and unzipped MIC breakpoints.txt file and
press <Open>.

1.6 Press <OK> in the Add ABx breakpoints dialog box.

As a result, the Edit ABx breakpoints dialog box pops up, displaying the breakpoints from the MIC
breakpoints.txt text file (see Figure 2.3).

All rights reserved. Not for Diagnostic Use.
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Edit ABx breakpoints ? *

0] Name S | R

Ampicillin
CFD Cefdinir <=1 2 »=4
cTT Cefotetan ==15 3z ==54
ERT Ertapenem <=2 4 »=f
TIC Ticarcillin ==18 J2-64 »=128

Add... Edit... Remove

Figure 2.3: The Edit ABx breakpoints dialog box, displaying the breakpoints from
the sample MIC breakpoints.txt text file.

Add ABx breakpoint ? *

Name: | |

abbr: | |

= =

-
2

o} Cancel

Figure 2.4: The Add ABx breakpoint dialog box.

To add breakpoints for an additional antibiotic, press <Add...>. This action displays the Add ABx
breakpoint dialog box (see Figure 2.4).

An antibiotic Name, an abbreviation (Abbr.) and the breakpoints for Sensitive (S), Intermediate
() and Resistant (R) need to be entered. If no intermediate resistances should be assigned, the
(1) values can be left empty.

Pressing <OK> will add the breakpoints for this antibiotic to the list in the Edit ABx breakpoints
dialog box.

To edit the breakpoints for an already listed antibiotic, highlight it from the list and press < Edit...>.
Alternatively, simply double-click the antibiotic in the list. The Edit ABx breakpoint dialog box pops
up (see Figure 2.5).

The antibiotic Name and the breakpoints for Sensitive (S), Intermediate (/) and Resistant (R) can
be altered. If no intermediate resistances should be assigned, the (/) values can be left empty. The
antibiotic abbreviation (Abbr.) is inactive and cannot be modified since it is used as a character
name.

Pressing < OK > will save the modified breakpoints for this antibiotic. The new values will be listed
in the Edit ABx breakpoints dialog box.

The breakpoints for an antibiotic can be removed by highlighting the antibiotic in the list and press-
ing <Remove>. The software will ask for confirmation before actually removing the breakpoints.

Press <Save> to save any changes made to the antibiotics breakpoints in the database.

If the dialog box is closed, the software will detect if breakpoints were changed and will prompt

All rights reserved. Not for Diagnostic Use.



12 2. Defining experiment settings

Edit ABx breakpoint ? *
Name:
Abbr: | AMP

Figure 2.5: The Edit ABx breakpoint dialog box, to modify the breakpoints for a
single antibiotic.

you to save these changes.

When one or more sets of antibiotics breakpoints are present in the database, selecting Antibi-
otics > Manage breakpoints... will display the Manage ABx breakpoints dialog box (see Figure
2.6).

Manage ABx breakpoints ? *
Organism Test type Test experiment SIR experiment
E. coli MIC antibio-MIC antibio-MIC_SIR
Salmenella ZoneDiam antibio-Z0 antibio-ZD_SIR
Enterococcus MIC antibio-MIC1 antibio-MIC1_SIR
Acinetobacter antibio-MIC2 antibio-MICZ_SIR

Edit breakpoints... View decision network

Close

Figure 2.6: The Manage ABx breakpoints dialog box, displaying sets of antibiotics
breakpoints for four different organisms.

Pressing <Add new...> will pop up the Add ABx breakpoints dialog box, from which a new set of
breakpoints can be added.

The highlighted set of breakpoints can be edited by pressing < Edit breakpoints...>> or simply
double-clicking the item in the list. This action opens the Edit ABx breakpoints dialog box.

Pressing < View decision network> will open the Decision Network window, for closer exami-
nation of the decision network that converts MIC values or zone diameters into S, | and R for the
highlighted set of breakpoints.

2.2 Character types and decision networks

In the Experiment types panel, the two character types are listed (see Figure 2.7).
2.1 Select the Decision networks panel in the middle right part of the Main window (see Figure 2.7).

In this example, the network is named ABX_MIC_Ecoli_antibio-MIC. All imported breakpoint in-
formation is contained in this decision network. The information is written to the Antibiotics values
experiment type (in this example antibio-MIC) and to the SI/R categorical experiment type (in this

All rights reserved. Not for Diagnostic Use.
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test_ABx - BioNumerics - O x
File Edit Database Analysis Scripts Antibictics Window Help
F=Hc o h
& + B e Bl & Q«E+B®§QIE’D . <AllEntries> + B e & & 2
T T - [ [N -
=5, | 1 antibio-Mic Character types
ml 2 antibio-MIC_SIR Character types
< > < >
+BeBI B = @t 2 +t B e8| B
T - [ —CTTT
< > < >
B +Be8 B = + P e8 B =
e e Joaperimert o= B e
< > < > < >

Database: test ABx (_DefaultUser_) | Entries: Loaded=0, View=L( =0 | 2experiments | C\Users\10029961\Desktop\Demos\demo databasesitest ABx

Figure 2.7: The Main window, after adding a new antibiotics experiment.

example antibio-MIC_SIR).

2.2 Double-click on the antibio-MIC_SIR experiment type in the Experiment types panel.

2.3 Make sure the Characters panel is displayed in the Character type window (see Figure 2.8).

Character type 'antibio-MIC_SIR' - O *

File Settings Characters Fields Mapping Window Help

& e

Characters
+ ® B srex| t LI\
__—lv

O v 0 3 M ~mpicilin
O |err v 0 3 T cefotetan
[ |eFo v 0 3 T cerdinir
] |erT v 0 3 M Ertapenem
O |mc v 0 3 M Ticarcilin

Characters m

Comparison settings

antibio-MIC_SIR settings

antibio-MIC_SIR: numerical values, closed data set (5 characters)

Comparison settings | Crosslinks | Attachments

Character type antibio-MIC_SIR Characters in view=5

Figure 2.8: The antibio-MIC_SIR character type.

The abbreviations of the antibiotics names are listed in the first column. The Name column lists
the full names of the antibiotics. This column is used as the default field in the Comparison window

All rights reserved. Not for Diagnostic Use.



14 2. Defining experiment settings

(column highlighted in pale green; see Figure 2.8). The 'Min.” and 'Max." columns list the minimum
and maximum categorical values for each category. The default color scale ranges from white
(category 0), over green (category 1), over yellow (category 2), to red (category 3).

2.4 Select the Mapping panel in the Character type window (see Figure 2.9).

Character type 'antibio-MIC_SIR' - O *
File Settings Characters Fields Mapping Window Help
4

& i E =

Mapping

Name A
NIA 1] 0

S5 1 1

| 2 2

R 3 3

antibio-MIC_SIR settings

antibio-MIC_SIR: numerical values, closed data set (5 characters)

Figure 2.9: The Mapping panel.

Four mapping names are defined for the four different categories: N/A (not available) if the cate-
gorical value is 0 (absent value); S (susceptible) if the categorical value is 1; | (intermediate) if the
categorical value is 2; R (resistant) if the categorical value is 3.

2.5 Close the Character type window with File > Exit.

2.3 Additional exercise

As an exercise, import the (fictitious) breakpoints for Enterobacteriaceae based on the disk diffu-
sion method using the text file Zone diameter breakpoints.TXT.

All rights reserved. Not for Diagnostic Use.



Chapter 3

Antibiotics data import and conversion

3.1 Import procedure

3.1.1 Overview of the import procedure

After importing the antibiotics breakpoints (see 2.1), MIC values or inhibition zone diameters (re-
ferred to as "antibiotics data” in this text) can be imported in the database. The original values will
be stored in the antibio-MIC character type and will be automatically converted to SIR categories
by the corresponding decision network (see 2.2). Whether a given strain is Sensitive (S), Interme-
diate (l) or Resistant (R) against a given antibiotic, will be stored in the antibio-MIC_SIR character
type. This setup allows you to easily re-evaluate already imported antibiotics data with different
breakpoints.

The import of antibiotics data works via the general File > Import... (&, Ctrl+l) functionality,
since the Antibiotics Susceptibility plugin adds additional items to the Import tree (see also 1.4).

Before any data can be imported, an import template should be created (see 3.1.3). An import
template specifies where and how the information contained in an external file should be stored in
the BIONUMERICS database. Once an import template is created, it can be used over and over
again for all data files with the same format (see 3.1.4).

3.1.2 Compatible data formats

MIC values and inhibition zone diameters can be imported from text files, MS Excel files or from
any ODBC-compatible source. In any case, the data should be arranged in a grid containing
a header row. One column should contain a strain identifier, which could correspond to the key
or a unique database field such as an isolate or strain number. Optionally, one or more columns
can contain strain descriptive information. Additional columns should represent MIC values or
inhibition zone diameters of individual antibiotics. Greater-or-equal (>=) or smaller-or-equal signs
(<=) preceding the values are optional. The header row should contain only unique column
names, i.e. information field names or antibiotics names or abbreviations. See Figure 3.1 and
Figure 3.2 for an example of the expected format.

With the antibiotics data stored as Comma Separated Values (CSV) or in tab-delimited text files
as illustrated in Figure 3.1, the corresponding item Import antibiotics data (text file) should be
selected from the Import tree. The only required input is the file path of the text file, which can be
browsed for by pressing the < Browse> button.

With the antibiotics data stored in an MS Excel file (x.x1s or *.x1sx files) as illustrated in Figure
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| MIC data.txt - Motepad - O *

File Edit Format View Help

kEY AMP cTT CFD ERT TIC

Isaeal <=8 <=186 <=1 <=2 <=16

Iseeez 1a6 32 2 4 32

Isaeas <=8 32 2 4 64

Isaeed4 16 <=186 2 »>=8 64

Is@eas »=32 »=64 »=4 »>=8 »=128

Iseees 1o 32 2 <=2 <=16

Figure 3.1: MIC values for E. coli entries with key IS0001-1S0006: text file.

H ©- - MIC data.xls [Compatibility Mode] - Excel &= = ]

File  Homi|Insert | Page |Formi| Data | Revier | View | DYM(| Team | @ Tellme.. DOMBREC.. 9 Share

Al e Fe KEY v
A B C D E F G H -

1 |KEY .IAMF' CTT CFD ERT TIC

2 |1s0007 16 »=64 2 4 »>=128

3 |1S0008 <=8 »=h4 »=4 »=§ 32

4 150009 »=32 32 =1 «=D 32

5 1500010 16 <=8 <=1 -=3 64

6 (1500011 »=32 32 ==4 4 <=16

7 /1500012 16 <=8 =4 w2 <18

8

q -

Sheet! | Sheet2 | Sheet3 )] [ v
Ready H mo- i +  100%

Figure 3.2: MIC values for E. coli entries with key IS0007-1S00012 : Excel file.

3.2, the corresponding item Import antibiotics data (Excel file) should be selected from the
Import tree. In addition to the file path of the Excel file, a Data range should be specified from
the drop-down list. This corresponds to a Excel sheet name or a named range that contains the
antibiotics data.

With the antibiotics data stored in an ODBC-compatible database, the corresponding item Im-
port antibiotics data (ODBC) should be selected from the Import tree. This option requires you
to build an ODBC connection string to the database and specify the Database table in which the
antibiotics data are stored.

3.1.3 Creating an ABx import template

A new import template can be created by pressing the <Create new...>> in the Antibiotics data
import template wizard page (see 3.1.4). If no import template is available yet, the Import rules
dialog box (see Figure 3.3) will open automatically.

Each column in the selected file corresponds to a row in the grid (column 1 in the file corresponds
to row 1 in the grid, column 2 corresponds to row 2, etc.). The text File field is specified in the
Source type column and the column names are displayed in the Source column.

The rows in the grid can be associated with new or existing entry information fields, antibiotics
experiments, or character type information fields. Initially the rows are not linked to any information
in the database (the Destination type and Destination for all rows is set to <None>).

Specifying a destination for one or more selected rows can be done by pressing the <Edit des-
tination...> button or by double-clicking. This action pops up a new dialog box prompting for the
new destination for the selected row(s).

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 KEY «Hone= «Hone=

File field AMP <None= <None=

File field cTT «Hone= «Hone=

File field CFD <None= <None=

File field ERT «Hone= «Hone=

File field TIC <None= <None=

Edit destination...
Preview...
|:| Show advanced options
Bacl Next = Cancel

Figure 3.3: The /Import rules dialog box for antibiotics data.

f To select multiple rows, hold the Ctrl-key on the keyboard and click the rows to be
selected. To select a complete range of rows at once, select the first row, hold the
Shift-key and click the last row.

f With more than one row selected, the last-clicked row should be double-clicked to edit
the destinations.

When only one row is selected in the grid, the information of this row can be linked to (see Figure
3.4):

Edit data destination ? *
...... ) m py
...... @ Key

- Entry info field

----- @ «Create new=

e @ Species

=-@r ABx value

- ABX_MIC_Ecoli_antibio-MIC
- @ Ampicillin

- @ Cefdinir

- @ Cefotetan

- @ Ertapenem

te @ Ticarcilin

Figure 3.4: Edit data destination for a single selected row entry.

e The default information field Key.

e A new or existing non-default entry information field (select the < Create new> option or an
existing field under the topic Entry info field, respectively).

All rights reserved. Not for Diagnostic Use.
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¢ A value of an antibiotic in an existing antibiotics experiment. The latter are listed under ABx
values as the name of the decision network that performs the conversion from MIC values
or zone diameters to SIR (see 2.2).

e A mapped value of an antibiotic in an existing antibiotics experiment. In order to import the
mapped values correctly, the mapping rules need to be defined in the experiment type before
the import. This can be done in the Character type window and is described in detail in the
Reference manual, Chapter Setting up character type experiments.

e A new or existing character type information field (select < Create new> or select an existing
field under the topic Character set info field, respectively).

If a row is linked to a new entry information field or a new character type information field, a new
dialog box pops up when pressing the <OK> button. This new dialog box prompts for the name
of the new field.

When multiple rows are selected in the grid, the information of these rows can be linked to (see
Figure 3.5):

Edit data destination ? *

@ Entry info field

-G ABx value

L@ ABX_MIC_Ecol_antibio-MIC

@ ABX_ZoneDiam_Ecoli_antibio-ZD
{@» ABx mapping

@ ABX_MIC_Ecoli_antibio-MIC

@ ABX_ZoneDiam_Ecoli_antibio-ZD
=)-{@F ABx character set info field

@ ABX_MIC_Ecoli_antibio-MIC

e ABX_ZoneDiam_Ecoli_antibio-ZD

Figure 3.5: Edit data destination for multiple selected row entries.

e Non-default entry information fields (select the Entry info field option).

e Values of antibiotics in an existing antibiotics experiment. The latter are listed under ABx
values as the name of the decision network that performs the conversion from MIC values
or zone diameters to SIR (see 2.2). Antibiotics will be automatically linked if their name or
abbreviation matches with the one defined in the character type. An error message will be
generated if this is not the case.

e Mapped values of antibiotics in an existing antibiotics experiment. In order to import the
mapped values correctly, the mapping rules need to be defined in the character type experi-
ment before the import. This can be done in the Character type window and is described in
detail in the Reference manual, Chapter Setting up character type experiments.

e Character information fields of a character type experiment (select the character type exper-
iment under the topic Character set info field).

When pressing the <OK> button, the plugin checks if the selected rows can automatically be
mapped to existing entry information fields or character information fields in the database. If no
entry information fields or character information fields exist with the same name, a new dialog box
pops up prompting for the names.
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When a row in the grid is linked to the Key field, the Destination column in the grid displays
the name Key. Rows that are linked to entry information fields in the database display the text
Entry info field in the Destination type column; the Destination column holds the name of the
entry information field. Rows linked to antibiotics, defined in an antibiotics experiment, hold the
name of the corresponding decision network (preceded with ABx value:) in the Destination type
column; the name of the antibiotic is displayed in the Destination column. When rows are linked
to character type information fields, the text ABx character set info field, followed by the name
of the decision network, is displayed in the Destination type column; the name of the character
information field is listed in the Destination column.

Pressing <Preview> opens the Preview dialog box displaying the parsed information using the
template settings. The preview can be closed with the < Close> button.

When the <Show advanced options> check box is enabled, three more columns appear inside
the grid and eight extra buttons appear below the grid.

Pressing the <Cancel> button cancels the operation and the template settings are not saved to
the database.

Pressing the <Next> button calls a new dialog where the entry link field needs to be defined.

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

[ Species
[0 Genus
[0 Serotype
[ origin
[0 Source

« Back Cancel

Figure 3.6: Specify the entry link field.

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 the Key field was linked
for several levels, the import tool will link to each of these levels and also create cross links
between the levels.

e |f 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 (Note: If the linked field content is not unique in the database, the data
is linked to only one entry in the database, i.e. the first entry in the database holding the

All rights reserved. Not for Diagnostic Use.
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linked field content). If the entries are not yet present in the database, the data will be linked
to new entries in the database.

¢ 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.

Pressing <Finish> brings up the last step of the wizard.

Import template information ? *

Save this import template in the database

Name:

Description:

Share this import template

Figure 3.7: 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. This descriptive
text will be displayed when the template is selected from the template list.

The import template is saved to the database when the option Save this import template in the
database is checked.

Check or uncheck the option Share this import template when the import template should be
shared with other database users or when the template is intended exclusively for the current
database user, respectively. Shared templates can be used and modified by all other database
users.

When pressing the <OK> button, all template settings are saved to the database.

3.1.4 Applying an ABx import template

Once an import template for antibiotics data is created (see 3.1.3), the Antibiotics data import
template wizard page will appear, from which the import template can be selected and applied on
the antibiotics data file (see Figure 3.8).

The way the character and entry information should be imported in the database can be specified
with an import template. The Antibiotics data import template wizard page lists all antibiotics data
import templates that have been created and stored in the database.

Pressing the <Create new...>> button brings up a new dialog box, allowing you to define a new
import template (see 3.1.3).

When an import template has been created, the template Name is shown in the list on the left and
automatically selected. The template’s Description is shown in the middle part of the dialog.

A highlighted import template can be copied and saved under a different name by pressing
<Copy...>.

Pressing the < Edit...> button brings up the /Import rules dialog box again (see 3.1.3). If a conver-
sion rule could not be applied to a selected file (e.g. a template column name could not be found
in the selected file), the tag <Absent> is shown in the Source column next to the source name.
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Import antibiotics data ? *

Import template
Specify how to import data into the database.

Import templates:

Sample MIC data Impu!'ts the sample r.|_|c data from the Create newe..
Sample ZD data Applied Maths website

Edit...

Preview

Copy...

<« Back Cancel

Figure 3.8: The Antibiotics data import template wizard page.

Only if all conversion rules of a template can be applied to the selected file(s), the template can
be used to import data in the database.

The Preview dialog box is displayed when pressing the <Preview...> button. The Preview dialog
box displays the parsed information using the template settings. The preview can be closed with
the < Close> button.

Pressing <Next> opens the last step of the wizard, prompting for some final settings.

Import fields and characters ? *

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

Overview

In "All levels' create 2 entries and update 10 entries

Select modified entries

Do not create empty experiments

<« Back Cancel

Figure 3.9: The Database links dialog box.

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 entry
and character information 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.

When Do not create empty experiments is enabled, the import routine will not create experiment
links for entries that are present in the selected file for which no character values are present.
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When mapped Key information exceeds the maximum number of allowed characters (i.e. 60 char-
acters), the Create x entries option will have a red background. The entries with a Key exceeding
the maximum number of allowed characters will not be created in the database. Double-clicking
on the red menu item opens the Entry key import dialog box.

Pressing < Finish> will start the import.

y Mapped entry field information, exceeding the maximum number of allowed characters
(i.e. 79 characters) will be truncated to 79 characters during import. A message pops
up asking the user to confirm the import action.

f Mapped character field information, exceeding the maximum number of allowed char-
acters (i.e. 79 characters) will be truncated to 79 characters during import. A message
pops up asking the user to confirm the import action.

3.2 Tutorial: Importing antibiotics data from a text file

As an illustration, we will import MIC values from a text file. The import from an Excel file is
identical, except that an Excel sheet should be selected as Data range (see 3.1.2). The example
files can be downloaded from the sample data download page on the BIONUMERICS website
(https://www.bionumerics.com/download/sample-data, click on "Antibiotics sample data”).

2.1 Select File > Import... (&, Ctrl+l) in the Main window to call the Import data wizard.
2.2 Press the <Browse...> button, browse for the MIC data.txt text file and press <Open>.
2.3 Highlight the Import antibiotics data (text file) option and press < Finish>.

2.4 Press <Next> in the Input dialog box (see Figure 3.10).

Import antibiotics data ? X

Input
Select the data to import.

Input: “Doc ata\ABx plugin\antibictics sample data\MIC data. bt Browse...

Figure 3.10: Browse for the text file containing the data.

Since no import template for antibiotics data is present yet, the Import rules dialog box will open.

2.5 Double-click on the "KEY” row, select Key as data destination and press <OK>.

2.6 Click on the "AMP” row, hold the Shift-key and click on the "TIC” row to select all antibiotics
rows simultaneously.

2.7 Press <Edit destination...>>, select ABX_MIC_Ecoli_antibio-MIC under ABx value (see Fig-
ure 3.11) and press <OK>.
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Edit data destination ?

¢ @ <None=

e @ Entry info field

—-{@F ABx value

T
F_‘| ABx mapping

F_‘| ABx character set info field

Figure 3.11: Edit data destination.

BIONUMERICS will automatically link the MIC values to the corresponding antibiotics in the antibi-
otics experiment via their abbreviations. The Import rules dialog box should now look like Figure

3.12.

Import template ? *
Import rules
Select import sources and the database destinations
Source type Source Destination type Destination
: Entry information
File field AMP ABx value : ABX_MIC_Ecoli_antibio-MIC Ampicillin
File field cTT ABx value : ABX_MIC_Ecoli_antibio-MIC Cefotetan
File field CFD ABx value : ABX_MIC_Ecoli_antibio-MIC Cefdinir
File field ERT ABx value : ABX_MIC_Ecoli_antibio-MIC Ertapenem
File field TIC ABx value : ABX_MIC_Ecoli_antibio-MIC Ticarcillin
Edit destination...
Preview...
|:| Show advanced options
« Back Next = Cancel

Figure 3.12: The Import rules dialog box, showing the import rules for the MIC
data.txt example data file.

2.8 Press <Next>.

2.9 Leave Key checked and press <Finish>.

2.10 Enter a name for the import template (e.g. “Sample MIC data”) and press <OK>.

The new import template is now added to the database and is listed in the Antibiotics data import
template wizard page (see Figure 3.13).

2.11 Press <Next>.
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Import antibiotics data ? X

Import template
Specify how to import data into the database.

Import templates:
Sample MIC data Create new...
Edit...
Preview
Copy...

<« Back Cancel

Figure 3.13: Import template.

The last dialog will indicate that 6 new entries will be added to the database (see Figure 3.14).

Import antibiotics data ? X

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

Overview

In "All levels’ create § entries and |:| update 0 entries

Do not create empty experiments.

<« Back Cancel

Figure 3.14: Database links.

2.12 Press <Finish>.

The entries are imported in BIONUMERICS. Their values (stored in the antibio-MIC experiment
type) are automatically converted to categories (stored in the antibio-MIC_SIR experiment type).

3.3 Additional exercise

Two example files with zone diameter values are present in the Antibiotics data folder, down-
loaded from the BIONUMERICS website: Zone diameter data.txt and Zone diameter data.xls.
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Chapter 4

Comparison

4.1 The Comparison window

1.1 Make sure the Database entries panel of the Main window is the active panel and press Ctrl+A
on the keyboard to select all database entries at once.

Check boxes for selected entries are indicated as g.

1.2 Highlight the Comparisons panel in the Main window and select Edit > Create new object...
(+) to create a new comparison for the selected entries.

A Comparison window is created, with the selected database entries.

1.3 You can drag the vertical separator lines between the panels to the left or to the right, in order
to divide the space among the panels optimally.

1.4 Click on the eye button () next to antibio-MIC_SIR in the Experiments panel.
The pattern images are displayed in the Experiment data panel.

1.5 Select Characters > Show mappings+colors (E2) to show the colors in overlay with the
mapped values in the Experiment data panel.

1.6 Select Characters > Show values+colors () to show the colors in overlay with the values
in the Experiment data panel.

1.7 To export the character values, select Characters > Export character table.

1.8 Select a character in the header of the Experiment data panel (e.g. Ampicillin) and select Char-
acters > Sort by character value (l\).

The entries are now sorted by increasing value of the selected character.

1.9 Select Characters > Show mappings (=) to only show the mapped values in the Experiment
data panel.

4.2 Cluster analysis

2.1 In the Experiments panel of the Comparison window, make sure antibio-MIC_SIR is selected.

2.2 Select Clustering > Calculate > Cluster analysis (similarity matrix)....
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B Comparison — O X
File Edit Layout Groups Clustering Statistics Fingerprints  Characters Sequence TrendData ReadSets Spectra Composite Window Help

Be & x00E HL mwowcs I,

 similarities |
F  MEom=e 8N 3 e | 0l

Information fields

-
&%, antibio-MiC <All Characters> "] antibio-MiC_SR
aus i

@ =, antibio-MIC_SIR <All Characters> - E .

g fF . &t £

£ 8 £ =

’ S EEE

< > 28 85 &2
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150002
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150009
1500010
00011
E ® -' .. E»" 1500012

EC I v
< > < > v

12 entries in comparison 12 entries selected in database

Figure 4.1: The Comparison window.

2.3 Select Categorical (mappings) from the list and press <Next> and <Finish>.

When finished, the dendrogram and the similarity matrix are shown in the Comparison window
(see Figure 4.2).

B Comparison - [m] X
File Edit Layout Groups Clustering Statistics Fingerprints Characters Sequence TrendData ReadSets Spectla Composite  Window Help

Be & =& &5 ol E sl
a
=All Experiment typess (3 (Y Dendrogram Expenment data Information fields

BCTE——- | O nDooEas (&N o

&%, antibio-MIC <All Characters> ™ antibio-MIC_SIR
@ &, antibio-MIC_SR <Al Characters> _ E
TE; z £ § % antibio-WMIC_SIR
< N antiic_MIC_SI (<A1 g § § z 8 0., 2 40 80 80 100
: 0 -
R s 85 1 150009
R R s 1500011
s 5 5 8§ 8 150001
1 s R s s 1500012
f |ant|mn-M|C SIR (<All Characters=) I I I s 5 150006
1 1 1 1 1 150002
5 | | | 150003
| R | R 150007
| s 1 R 50004
| s 8 R I 1500010
R R R R R 50005
ﬁ' ® § 8 2 s R R R I 50008
mm_-
< > < 2>

12 entries in comparison 12 entries selected in database

Figure 4.2: The Comparison window with dendrogram, image, entry names and
similarity matrix.
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A comparison can be saved and all calculations done on the data it contains will be stored along.
This includes similarity matrices in all experiment types where they have been calculated and any

dendrogram that has been calculated.

2.4 Select File > Save (B, Ctrl+S) to save the comparison.
2.5 Enter a name, e.g. “MyComp” and press <OK>.

2.6 Close the comparison with File > Exit.
The comparison MyComp is listed in the Comparisons panel of the Main window.

2.7 To open an existing comparison, highlight the comparison in the Comparisons panel and se-
lect Edit > Open highlighted object... (%, Enter). Alternatively, just double-click on the
comparison name.
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