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Chapter 1

Starting and setting up BioNumerics

1.1 Introduction

The RiboPrinter System from DuPont Qualicon (http://www2.dupont . com) is an automated system that
is used for the characterization of bacterial samples. The RiboPrinter system generates a DNA fingerprint of
regions of ribosomal RNA genes that is unique for the organism at the strain level. These DNA fingerprints
are known as RiboPrint patterns and can be exported from the RiboPrinter system in xml format and text
file format. Both formats can be imported in BioNumerics with the RiboPrinter plugin.

1.2 Startup program

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 BioNu-
merics Startup window (see Figure 1.1).

A new BioNumerics database is created from the Startup program by pressing the J 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 J 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 Since we want to create a new database to demonstrate the features of the plugin, leave the default option
selected and press <Next>.

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

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


http://www2.dupont.com
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Version 7.6.3

Last accessed Comment Path

DemoBase Connected 2018-01-12 11:01 [HOMEDIRJ\DemoBase Connected
£ >
Copyright @ Applied Maths 1598-2018 wiww .applied-maths.com Download example databases

|

Figure 1.1: The BioNumerics Startup window.

e I

New database
Create a new BioNumerics database

BioMumerics uses a relational database as data storage.

Create new

© Create a database on this computer.

Use existing

© Usean existing database created on this computer or another
computer in your network.

Figure 1.2: The New database wizard page.

3.5 Press <Finish> to complete the setup of the new database.

The Plugins dialog box appears.

1.4 Installing the RiboPrinter plugin

If a database is opened for the first time, the Plugins dialog box will appear by default (see Figure 1.4).

If the database has already been opened previously, the Plugins dialog box can be called from the Main



1.4. Installing the RiboPrinter plugin 5

Engine
Select which engine to use for storing data.

Use default (SQLite)
RECOMMENDED: 5CLite is an optimal solution for file-based databases.

MS SQL server express® based
A scalable, fast solution with storage up to 10Gb.

Use MS Access® based
Limited storage and not compatible with 64-bit applications.

| < Back “ Finish

Figure 1.3: The Database engine wizard page.

window by selecting File > Install / remove plugins... (@k).

Applications | Utilities | Custom | Database Functionali‘ty|

Activate functionality for specific applications.

This plugin tool provides extra functionality for
the import of antibiotic susceptibility data
based on MIC or disk diffusion method. The
DiversiLab tools will also convert the range into 5-1-R
HDA categories.
HIV Resistance
MIRU-VNTR
MLPA
~ MLST online
ClAxcel
RDP
RiboPrinter
SNP calling
SmartFinder
Spa typing
Polymorphic VMTR typing

[YIRYTY

[]Show only activated

Show Manual

| Adivate || it

Figure 1.4: The Plugins 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 <Activate> button. The software will ask for confirmation
before installation. Some plugins depend on functionality offered by specific BioNumerics modules. If a
required module is missing, the plugin 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 <Deactivate >
button.

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

4.1 Select the RiboPrinter plugin from the list in the Applications tab and press the <Activate> button.
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4.2 Press <Proceed> (or <Exit>) to close the Plugins dialog box and to continue to the Main window.
4.3 Close and reopen the database to activate the features of the RiboPrinter plugin.

4.4 Select File > Import... (4., Ctrl+I) to call the Import dialog box.

Upon installation of the RiboPrinter plugin, the Import RiboPrinter data import item is activated in the
Import plugin tree (see Figure 1.5).

o N e

Import data

Select the kind of data to import:

@ Entry information data Import DuPont Qualicon
—-== Fingerprint type data RiboPrinter data.
== Import gel file
- Import peak table
- Import automated sequencer curves
;
. Character type data
B Sequencetype data
H-"Ba Matrix type data
i1, Trend data type data
i A Spectrum type data
788 Whole genome maps data
]L' Sequence read sets data
{1 Data exchange

’ Manage import templates ]

| Import | ’ Close ]

Figure 1.5: Import RiboPrinter data menu item in the Import plugin tree.

4.5 Close the Import dialog box.



Chapter 2

Importing RiboPrinter patterns

2.1 The Import tree

1.1 Select File > Import... (4, Ctrl+]) to call the Import dialog box.

1.2 Select Import RiboPrinter data under Fingerprint type data and press <Import> button to start with the
import of the data.

The Input dialog box appears (see Figure 2.1).

2.2 The Import wizard

Import DuPont Qualicon RiboPrinter data - &Iﬂ—hJ

Input
Select the RiboPrinter files to import. You can eiter import files in text format (.bd) or in xml
format (xml, .rpx), but not the two formats mixed together.

Select file(s): | | C:\Users\Public\Documents\Rib...\Batch 1-1.txt Browse...

= C\Users\Public\Documents\Rib...\Batch 1-2.txt

| Ch\Users\Public\Documents\Rib...\Batch 1-3.txt

] CA\Users\Public\Documents\Rib..\Batch 1-4.bt Delete All

4 file(s), less than 1 Mb

m
o

[ Net> | [ Concel

Figure 2.1: The Input dialog box.

The RiboPrinter import routine accepts RiboPrinter xml files with the extension *.rpx and *.xml and
RiboPrinter text files with the extension *.txt (also known as the gnx file format).

Pressing the <Browse> button allows you to select the xml 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>
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button all selected files are removed from the import list. All files are deleted at once from the import list
when pressing <Delete All>.

2.1 Browse for the RiboPrinter xml or text file(s) and press <Next>.

The Import template wizard page is displayed (see Figure 2.2).

Import DuPont Qualicon RibePrinter data — l ? e
Import template
Specify how to import data into the database.
Import templates:
No finked iformation.
Each record will be imported as a new Cieatepews,
entry.
Experiment type: < Create new> ']
’ < Back ” MNext = ] ’ Cancel

Figure 2.2: The Import template wizard page.

The way the fingerprint information should be imported and stored in the database should be specified with
an import template. The Import templates panel lists all RiboPrinter templates that have been created and
stored in the database. Initially only the Default template is listed. This template will link the RiboPrinter
patterns to the selected Experiment type experiment and will create a new entry for each new pattern (if the
option Create new entries is checked in the final step). The keys are automatically created by the import
routine and no additional sample and batch information is imported.

Because the RiboPrinter files contain additional sample and batch information, it is recommended to create
a custom import template (<Create new>) where the links between the file information and the database
can be specified.

2.2 Press <Create new> to call the Import rules dialog box (see Figure 2.3 and Figure 2.4).

The batch and sample tags, parsed from the selected file(s), correspond to rows in the grid. The text Batch
and Sample is specified in the Source type column and the name of the tag is displayed in the Source
column:

General sample tags:

e Sample number: unique identifier for the sample; composed of the batch number (= combination
of the instrument and accession number), letter S (sample) or M (marker), and the lane number, e.g.
200-220-S-5

Genus: suggested Genus name entered by the user

Species: suggested Species name entered by the user

Sample Comment: comment entered by the user

Strain number: strain number specified by the user
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Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
Sample Sample number <MNone> <MNones
Sample Genus <MNone> <MNonex
Sample Species <MNone> <MNones
Sample Sample Comment <None> <MNone>
Sample Strain number <MNone> <MNones
Sample Source <MNone> <MNonex
Sample Protocol <MNone> <MNones
Batch Created <MNone> <MNonex
Batch Batch Comment <MNone> <MNones
File MName <MNone> <MNonex

Show advanced options

| < Back |I Mext = I ’ Cancel

Figure 2.3: The Import rules dialog box: RiboPrinter xml file tags.

Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
Sample Sample number <MNone> <MNones
Sample Sample accession <MNone> <MNonex
Sample Genus <MNone> <MNones
Sample Species <MNone> <MNonex
Sample Sample comment <MNone> <MNones
Sample Strain number <MNone> <MNonex
Sample Protocol (original) <MNone> <MNones
Sample Protocol (converted) <Mone> <MNone>
Batch Created <MNone> <Mones
Batch Batch Comment <MNone> <MNonex
File Mame <MNone> <MNones

Show advanced options

| < Back |E Mext = i ’ Cancel

Figure 2.4: The Import rules dialog box: RiboPrinter text file tags.

Sample tags specific for RiboPrinter xml files (see Figure 2.3):
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e Source: GUID (can be resolved to a country name in a future version of the plugin)

e Protocol: restriction enzyme used in the protocol (e.g. EcoRI, Pstl, PVull)

Sample tags specific for RiboPrinter text files (see Figure 2.4):
e Sample accession: composed of the batch number (= combination of the instrument and accession
number) and the lane number
e Protocol (original): protocol name (e.g. VCA, VCB, VCC)

e Protocol (converted): restriction enzyme used in the protocol (e.g. EcoRI, Pstl, PVull)
Batch tags:

e Created: creation date of the batch

e Batch Comment: comment entered by the user
Using the last row in the grid, the (parsed) file name of the selected file(s) can be stored in the database. The
text File is specified in the Source type column and the text Name is displayed in the Source column.

2.3 Specify a destination for one or more selected rows by pressing the <Edit destination> button or by
double-clicking.

é To select multiple rows, hold the Ctrl-key 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.

Edit data destination -2 e ["egit data destination [E2R 5
o @ <MNone> o @ <MNone>
... @ Fingerprint type (N Entry info field
- .. ® Fingerprint file info field

43 Entry info field
=3 Fingerprint file info field

[ ok || cancal | [ ok ][ canca |

Figure 2.5: Edit data destination for one (left) or multiple (right) rows.

When only one row is selected in the grid, the information of this row can be linked to:

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).

e A new or existing fingerprint file information field (select <Create new> or select an existing field
under the topic Fingerprint file info field, respectively).

o A Fingerprint type experiment.
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When multiple rows are selected in the grid, the information of these rows can be linked to:

e Non-default entry information fields (select the Entry info field option).
e Fingerprint information fields (select the Fingerprint file info field option).
When pressing the <OK> button, the plugin checks if the selected row(s) can automatically be mapped to

field(s) in the database. If no field(s) exist(s) with the same name, a new dialog box pops up prompting for
the name(s).

2.4 Specify a data destination for some/all Batch and Sample tags (examples: Figure 2.6 and Figure 2.7).

F ™

Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
Sample Sample number Entry information Key

Sample Genus Entry information : Entry info field Genus

Sample Species Entry information : Entry info field Species

Sample Sample Comment Entry information : Entry info field Sample Comment
Sample Strain number Entry information : Entry info field Strain number
Sample Source Entry information : Entry info field Source

Sample Protocol Fingerprint type Fingerprint type
Batch Created Fingerprint file info field Created

Batch Batch Comment Fingerprint file info field Batch Comment
File MName <MNone> <MNonex

Edit destination...

[] Show advanced options

< Back [ Mext = ] ’ Cancel ]

Figure 2.6: Import rules defined for the RiboPrinter xml file tags: the unique Sample number
is linked to the Key field; the Batch fields are linked to Fingerprint file information fields;
the Sample fields (except Protocol) are linked to Entry information fields; the Protocol
information is used as Fingerprint type name.

If no row entry in the grid is linked to a Fingerprint type destination, the patterns will be linked to the
fingerprint type experiment selected from the list in the Import template window (see Figure 2.2).

2.5 Press the <Preview>> button to open the Preview dialog box.
This dialog displays the parsed information using the template settings.

2.6 Close the preview with the <Close> button.
2.7 Press the <Next> button to call the dialog where the entry link field needs to be defined (see Figure 2.8).
e If arow 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.
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Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
Sample number Entry information

Sample Sample accession Entry information : Entry info field Sample accession

Sample Genus Entry information : Entry info field Genus

Sample Species Entry information : Entry info field Species

Sample Sample comment Entry information : Entry info field Sample Comment

Sample Strain number Entry information : Entry info field Strain number

Sample Protocol (original) Entry information : Entry info field Protocol (original)

Sample Protocol (converted) Fingerprint type Fingerprint type

Batch Created Fingerprint file info field Created

Batch Batch Comment Fingerprint file info field Batch Comment

File Mame <Nones <MNones

Show advanced options

| < Back |I Mext = I ’ Cancel ]

Figure 2.7: Import rules defined for the RiboPrinter text file tags: the unique Sample number
is linked to the Key field; the Batch fields are linked to Fingerprint file information fields;
the Sample fields (except Protocol (converted)) are linked to Entry information fields; the
Protocol (converted) information is used as Fingerprint type name.

EETEES S e

Import links
Choose how to link records to database entries

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

Key

[] Strain number

[F] Protocel

[F] Sample Comment
[7] Genus

[ Species

[ <Back | Fnish | [ Concel

Figure 2.8: The Import links dialog box.

e If no row entry in the grid is linked to the Key field, but one or more rows are linked to an entry
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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).

o 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.

-
Import template information

Save this import template in the database

MName:

Description:

Share this import template

o | J

(

Figure 2.9: 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 RiboPrinter XML files) and press <OK> to save all template

settings to the database.

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

Import templates:

<Default>

I

Import RiboPrinter XML files

Import RiboPrinter XML files

Experiment type:

<From import template>

' ™
Impaort DuPont Qualicon RiboPrinter data_ &I&J

Import template
Specify how to import data into the database.

Create new...

Edit...

Copy...

Mext =

| <Back |

) {

Cancel ]

Figure 2.10: Import template added to the list.

If a row in the grid is linked to the Fingerprint type name destination, the text From import template
is automatically selected in the Experiment type text box. The import tool will link the patterns to the
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corresponding fingerprint type. If one or more fingerprint types are not present in the database, the next step
will ask for the confirmation of these fingerprints in the database (see Figure 2.11).

New experiment types @I&J

These 1 new experiment types will be created:

EcoRI

Do you want to continue?

Figure 2.11: Missing fingerprint(s) in the database.

If no row entry in the grid is linked to a Fingerprint type name destination, the patterns can be linked to an
existing fingerprint type experiment or to a new fingerprint type experiment (<Create New>). When the
fingerprints are linked to a new fingerprint type experiment, the next dialog will prompt for the fingerprint
type name (see Figure 2.12).

Create new [ 2 &_J
Provide a name for the new fingerprint type:
EcoR]j
[ OK l | Cancel |

Figure 2.12: Specify a fingerprint type name.

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

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

o 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 information for
existing entries.

o 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 mapped Key information exceeds the maximum number of allowed characters (i.e. 60 characters), 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 listing all errors.

2.11 Press <Finish> to start the import.

Entries are created/updated and are displayed in the Database entries panel of the Main window. The linked
sample information is stored in the corresponding entry fields (see Figure 2.16). When the option Select
modified entries was checked, the new/updated entries are marked by a checked ballot box (7).
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Database links
Link the imported records to database entries.
Double click on a cell to get an overview.

Overview

In "All levels' create 32 entries and [] update 0 entries

[ <Back |[ Finish | [ Concel

Figure 2.13: Specify the database links.

Each batch results in one separate fingerprint file containing the corresponding fingerprint patterns. The
fingerprint files are displayed in the Fingerprint files panel. The batch number — composed of the instrument
and accession number — is used as file name and the linked batch information is stored in the corresponding
fingerprint fields.

@ Mapped fields, 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 (see Figure 2.14).

@ An error message will pop up when trying to add a file to the database that already exists (see
Figure 2.15). The patterns of this batch will not be imported. To import the batch, remove the
existing fingerprint file from the Fingerprint files panel before importing the data.

o "‘-I Some information fields are too long and will be truncated to 79
WY characters,

Do you want te continue?

Figure 2.14: Warning message.

T .

r lj File '220-281" already exists. Patterns will not be added to the database.

Figure 2.15: Error message.

The patterns are linked to the appointed fingerprint type experiment in the database. The presence of a
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pattern for an entry/experiment combination is indicated with a green colored dot in the Experiment presence

panel.
CRocE e wee
Key Protocol (original) Sample Comment Species
¥  220-245-5-1 Enterococcus  VCA ‘Sample taken from SE... faecalis
o |220-245-5-2 Enterococcus VCA Sample taken from faecalis MA135110 -
o |220-245-5-3 Enterococcus VCA Sample taken fromWi.. GroupD .. MA135115 -
o |220-245-5-4 Enterococcus  VCA Sample taken fromN... faecalis MA135119 .
# |220-2455-5 Enterococcus VCA Sample taken near M faecalis MAZ32359 -
o |220-245-56 Enterococcus VCA Sample taken near Th... faecalis MAZ232360 .
¢ |220-24557 Enterococcus VCA Sample taken near M... GroupD.. WMAZ32381 . File name Experimenttype Source
¥ | 220-245-5-8 Enterococcus VCA Sample taken near S. faecalis MAZ33754 - 220,245 EcoRl ) 2003-08-29 Mix 0f G+/G-
o |220-281-5-1 Enterococcus VCA Sample taken at 10 A... faecalis MLHAM426 - 220281 EcoRl Curve 2004-04-21 MLHAM
o |220-281-5-2 Enterococcus  VCA Sample taken fromN... faecalis MLHAMA3T(-1] «
# |220-281-3-3 Enterococcus  VCA Sample taken from 5 faecalis MLHAM43T .
/| |220-281-5-4 Enterococcus VCA Sample taken near Sk... faecalis MLHAM443(-1] «
o |220-281-5-5 Enterococcus  VCA Sample taken near N... faecalis MLHAMA2S .
# |220-281-3-6 Enterococcus  VCA Sample taken near E. faecalis MLHAM450{-1] «
# |220-281-5-7 Enterococcus VCA Sample taken near Pe... GroupD .. MLHAM450 -
¢ |220-281-58 Enterococcus VCA Sample taken near S... faecalis MLHAMS42(-1] «
-
-
< n ] v < n | r

I Database: RiboPrinter database (_DefaultUser_) " Entries: Loaded=18, View=18, Selected=16 T4 experiments Tcw

\BioNumerics\Data T0\RiboPrinter database | This is a time mited pac

Figure 2.16: The Main window after import of RiboPrinter data.

An automatic band detection is performed on the imported patterns using the band search settings of the
linked experiment. To view these settings select Settings > General settings... (gik) in the Fingerprint
type window (see Figure 2.17). When patterns are linked to a fingerprint experiment that is created during
import, a Minimum profiling of 1% is used and the option Rel. to max. val is unchecked while other band
search settings are left at their defaults.

Fingerprint conversicn setﬂ_ @M

Raw data | Densi i cunrasl" lizati .| Bands |
Band search fiters Quantification
Minimum profiling: Units
1.0 %
"Gray zone"
00 =
[ Rel. to max. val
Metrics range
Minimum area: From
0.00 % To
Shoulder sensitivity:
0 =
=]

Figure 2.17: The band search settings in the Fingerprint processing settings dialog box.

The band assignments can be inspected in the Fingerprint processing window (double-click on the file in the
Fingerprint files panel and choose File > Edit fingerprint data... (zi)). Changes to the band assignments
can be made here or in the Comparison window (see the Reference manual, Chapter Setting up fingerprint
type experiments for more information).
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Figure 2.18: The Fingerprint processing window with the Bands tab selected.
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Chapter 3

Analyzing RiboPrinter patterns

Some useful features in the context of RiboPrinter data analysis will be highlighted in this chapter. More
detailed information about the fingerprint analysis possibilities in the software can be found in the Reference
manual, Part Fingerprint types.

3.1 Selections in BioNumerics

1.1 Select a single entry in the Database entries panel by holding the Ctrl-key and left-clicking on the entry.
Alternatively, use the space bar to select a highlighted entry or click the ballot box next to the entry.

Selected entries are marked by a checked ballot box () and can be unselected in the same way.
1.2 In order to select a group of entries, hold the Shift-key and click on another entry.
A group of entries can be unselected the same way.

1.3 All entries can be selected at once with Edit > Select all (Ctrl+A).

1.4 Clear all selected entries with Database > Entries > Unselect all entries (all levels) (4, F4).

3.2 The Comparison window

2.1 Make a selection in the Database entries panel.

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

2.3 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.

2.4 Click on the | next to the fingerprint experiment name in the Experiments panel to display the patterns
in the Experiment data panel.

2.5 Press |iLii, to show the band positions in the Experiment data panel.

3.3 Cluster analysis

3.1 In the Experiments panel of the Comparison window, make sure the correct fingerprint type experiment
is selected.
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Figure 3.1: The Comparison window.

3.2 Select Clustering > Calculate > Cluster analysis (similarity matrix)....

The coefficients are subdivided in two categories: Curve based and Band based. The curve based coef-
ficients calculate the similarities based upon the densitometric curves; the binary coefficients measure the
similarity based upon common and different bands.

3.3 Select a similarity coefficient from the list and press <Next>.

3.4 In the second step, choose a clustering method (e.g. UPGMA) and press <Finish>.

When finished, the dendrogram and the similarity matrix are shown in the Comparison window (see Figure
3.2 for an example). Detailed information about the Comparison window can be found in the Reference
manual, Chapter Comparisons in BioNumerics.

3.5 Select File > Save (&, Ctrl+S) to save the comparison.

All calculations done on the data is stored along. This includes similarity matrices in all experiment types
where they have been calculated and any dendrogram that has been calculated.

3.6 Enter a name, e.g. “MyComp” and press <OK>.

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

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