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BioNumerics Tutorial: A BIOMERIEUX COMPANY

Importing spoligo typing data

1 Introduction

Spacer oligonucleotide typing (spoligotyping) is widely used for differentation of Mycobacterium tubercu-
losis bacteria. With this method the DR region is investigated: this region consists of multiple copies of
a conserved directly repeated 36 bp sequence (DR), separated by multiple non-repetitive (43) spacer se-
quences. Different Mycobacterium tuberculosis strains have various complements of these 43 spacers and
form the basis of the spoligo typing assay.

Different systems are in use for the designation of spoligo type patterns. In this tutorial the import of
following spoligo information is covered:

e Import of the spoligo type patterns as a 43-digit binary code stored in an external file (see 2).

e Import of the octal codes from an external file and conversion to the 43-digit binary code (see 3).

2 Import of 43 digit Spoligo codes

2.1 Preparing the database

1. Create a new database (see tutorial "Creating a new database”) or open an existing database.

Since we will be importing the spoligo data as character data, we will first create a character type to hold
this data. The steps below can be skipped if a suitable character type is already present in the database.

2. In the Main window, click on |#, in the toolbar of the Experiment types panel and select Character type
from the list. Press <OK>.

The New character type wizard prompts you to enter a name for the new character type.
3. Enter a name, for example “Spoligo” and press <Next>.

In the next step of the wizard, the choice is offered between Numerical values and Binary data.
4. Choose Binary data.

After pressing </Next> again, the wizard asks if the character type has an open (Yes) or closed (No) character
set.

5. Make sure No is selected and press the <Finish> button to complete the setup of the new character type.

The Experiment types panel now lists the new character type Spoligo.

2.2 Import wizard

In this section, we will import data from the text file SpoligoBinary.txt (see Figure 1). This text file
contains a unique strain identifier in the first column (Key) and the binary spoligo data in the 43 other
columns.
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Figure 1: Text file containing binary spoligo data.

6. Select File > Import... (4g., Ctrl+]) to open the Import dialog box.

7. Choose the option Import fields and characters (text file) under the Character type data item in the tree
and press <Import> (see Figure 2).

Import data

Select the kind of data to import:

® E!'1try inf.ormation data Import character and optionally
Fingerprint type data database information from text
Character type data files and link to new or existing
Ll Import fields and characters (text file) database entries.
Impor‘tf!elds and characters (Excel file) Each file should contain a
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“. Import characters (db style) corresponds to an entry and
]gﬂ Sequence type data where columns cerrespond to
0-"p Matrix type data characters (and database fields).
-2, Trend data type data The header of the table should
- A Spectrum type data contain the character names
188 Whole genome maps data (and the database information
i-%| Sequence read sets data field names).
]..

[T Data exchange

’ Manage import templates ]

[ Import ] ’ Close

Figure 2: The Import dialog box.

8. Press <Browse> and browse for the downloaded SpoligoBinary.txt file. Next, press <Open> and
press <Next>.

As this is the first time we import character data from a text file into the database, we need to create a new
import template by specifying Import rules.

9. Select ”Key” in the list and click <Edit destination> or simply double-click on ”"Key”. Select "Key” as
the BioNumerics destination field in the Edit data destination dialog box and press <OK> (see Figure
3).

The information in the grid is updated.

© 2018 Applied Maths NV. All rights reserved.



2. Import of 43 digit Spoligo codes 3

[ Entry info field

[ Character value
[+ Character mapping
D Character set info field

Cancel

Figure 3: Edit data destination.

10. Make a multiple selection for all 43 rows. Do this by selecting ”Sp1” and while holding the Shift-key,
click on ”Sp43”. Press <Edit destination>, select the character type ’Spoligo” as destination under
”Character value” and click <OK> (see Figure 4).

- @ <None>
.. ® Entry info field
=@ Character value

[#-[3 Character set info field

Cancel |

Figure 4: Link to Spoligo character experiment.

11. Press <OK> and then <Yes> to confirm the creation of new characters.
The grid panel is updated (see Figure 5).

12. Press <Preview> to see what you are about to import (see Figure 6).

13. Press the <Close> button to close the preview and press <Next> to proceed to the Import links dialog
box.

14. Check ”Key” under Import links and press <Finish>.
The import template needs to be saved to be able to use it again later on.

15. Enter a Name for the import template (e.g. “Spoligo binary data™) and optionally a Description. Next,
press <OK>.

16. In the Import template wizard page, the new template is added and is automatically selected (see Figure
7). Click <Next>.

In case there are no entries present with the same key as in the external file, the Database links wizard page
will indicate that 35 new entries will be created during import (see Figure 8).
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Import rules
Select import sources and the database destinations

Source type Source Destination type Destination

Entry information
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo
File field Character value : Spoligo

[]Show advanced options

Figure 5: Import rules.
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Figure 6: Preview.

17. Press <Finish>> to start the actual import. The progress of the import is shown while database informa-
tion is added to the BioNumerics database.

The entries are displayed in the Database entries panel and all entries are automatically selected. The
character data is stored in the character type Spoligo (see Figure 9).

18. Click on a green colored dot in the Experiment presence panel to open the experiment card for an entry.
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Import template
Specify how to import data into the database,

Import templates:

Spoligo binary data Spolige binary data Trimmmoon

Figure 7: Import template.

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

Overview
In Al levels' [ create 35 entries and [ ] update 0 entries

[#] Do not create empty experiments

Finish

Figure 8: Add 35 new entries.

The values are displayed as a “plate” with one column. The ”0” values have a white color, the 1" values
are colored in black.

19. Hover over the experiment card with the mouse.
The key of the entry is shown and the name and value of the character being pointed at.

20. Click in the upper left corner of the card to close the card.

21. To view the values in a list, double-click on the experiment Spoligo in the Experiment types panel, select
Settings > General settings... (zl4), select the Experiment card tab and change the representation to List.
Close the two windows.

22. Click on a green colored dot in the Experiment presence panel to open the experiment card for an entry.
The imported values are now displayed in a list (see Figure 10).
23. Close the experiment card by clicking in the left upper corner of the card.

Information about the follow-up analysis of binary data sets in BioNumerics can be found in the tutorial
”Clustering a binary data set”, available on the Applied Maths website.

© 2018 Applied Maths NV. All rights reserved.
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Figure 9: The Main window after import of the data.
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Figure 10: Character experiment card.

3 Import and conversion of octal Spoligo codes

3.1 Preparing the database

1. Create a new database (see tutorial "Creating a new database”) or open an existing database.

Octal spoligo codes will be imported and stored in an information field (see 3.2), and a conversion script
will convert the octal spoligo codes to the original binary patterns and store these patterns in a character type
experiment (see Figure 3.3).

We will first create a character type to hold this data. The steps below can be skipped if a suitable character
type is already present in the database.

2. In the Main window, click on #, in the toolbar of the Experiment types panel and select Character type
from the list. Press <OK>.

The New character type wizard prompts you to enter a name for the new character type.
3. Enter a name, for example “Spoligo” and press <Next>.
In the next step of the wizard, the choice is offered between Numerical values and Binary data.

4. Choose Binary data.

© 2018 Applied Maths NV. All rights reserved.
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After pressing <Next> again, the wizard asks if the character type has an open (Yes) or closed (Vo) character
set.

5. Make sure No is selected and press the <Finish> button to complete the setup of the new character type.
The Experiment types panel now lists the new character type Spoligo.

6. Double-click on the Spoligo experiment in the Experiment types panel to call the Character type window.

7. Select Characters > Add array of characters... and specify 43 as the number of rows and 1 as the number
of columns.

43 characters are now listed in the Character type window.

File Settings Characters Fields Mapping Window Help

AR SRR SR SRR

o0 o0 oo oo o oe

Spoligo settings
Spoligo: binaryvalues, closed data set (43 characters)

Crossinks | Attachments |
Character type Spoligo I Characters in view=43 I

Figure 11: The Character type window.

8. Close the Character type window.

3.2 Import wizard

In this section, we will import data from the text file SpoligoOctal.txt (see Figure 12). This text file
contains a unique strain identifier in the first column (Key) and the octal spoligo code in the second column
(Octal).

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

10. Choose the option Import fields (text file) under the Entry information data item in the tree and press
<Import> (see Figure 13).

11. Press <Browse> and browse for the downloaded SpoligoOctal.txt file. Next, press <Open> and
press <Next>.

As this is the first time we import entry information from a text file into the database, we need to create a
new import template by specifying Import rules.

12. Select "Key” in the list and click <Edit destination>> or simply double-click on "Key”. Select "Key” as
the BioNumerics destination field in the Edit data destination dialog box and press <OK> (see Figure
14).
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Figure 12: Text file containing octal spoligo codes.

Import data

Select the kind of data to import:
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(3) Import fields (Excel file)
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(3 Import mapping
Fingerprint type data
Character type data
Sequence type data

text files and link to new or
existing database entries.

Each file should contain a
well-defined table where a row
corresponds to an entry and
where columns cerrespond to
information fields.

The header of the table should

Matrix type data
Trend data type data
Spectrum type data

& Whole genome maps data

contain the information field
names.

Sequence read sets data
{-[~1 Data exchange

| Manage import templates |

Figure 13: The Import dialog box.

<None>

[3 Entry info field

Figure 14: Edit data destination.
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The information in the grid is updated.

13. Select Octal” from the list, press <Edit destination>>, select ”Create new” as destination under “Entry
info field” and click <OK>.

14. Press <OK> and then < Yes> to confirm the creation of the new information field.

The grid panel is updated (see Figure 15).

Import rules
Select import sources and the database destinations

Source type Source Destination type Destination
File field Key Entry information Key
File field Octal Entry information : Entry info field Octal

Edit destination...

[]Show advanced options

Figure 15: Import rules.

15. Press <Preview> to see what you are about to import (see Figure 16).

16. Press the <Close> button to close the preview and press <Next> to proceed to the Import links dialog
box.

17. Check ”Key” under Import links and press <Finish>.
The import template needs to be saved to be able to use it again later on.

18. Enter a Name for the import template (e.g. “Spoligo octal data”) and optionally a Description. Next,
press <OK>.

19. In the Import template wizard page, the new template is added and is automatically selected (see Figure
17). Click <Next>.

In case there are no entries present with the same key as in the external file, the Database links wizard page
will indicate that 35 new entries will be created during import (see Figure 18).

20. Press <Finish> to start the actual import. The progress of the import is shown while database informa-
tion is added to the BioNumerics database.

The entries are displayed in the Database entries panel and all entries are automatically selected. The octal
codes are stored in the Octal entry information field (see Figure 19).
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Figure 16: Preview.

Import template
Specify how to impoert data into the database.

Import templates:

Spoligo octal data Spoligo octal data

Figure 17: Import template.

3.3 Conversion

21.

22.

23.

24,

25.

Select all entries in the database containing an octal code that you wish to convert to the 43 digit spoligo
code. To select all entries at once, use Edit > Select all (Ctrl+A).

Select Scripts > Run script from file..., navigate to the downloaded and unzipped Spoligo typing
data folder and select the script ConvertSPOLIGOcode . BNS.

Select the Character type that will hold the 43 digit code after conversion of the data. In our example,
make sure Spoligo is selected.

Select the Information field that contains the octal code. In our example, make sure Octal is selected.

Check the option Use selected entries only to apply the script only on the selected entries in the database.
When this option is unchecked, all entries in the database will be included in the conversion action.
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Figure 18: Add 35 new entries.
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Figure 19: The Main window after import of the data.

Save character file as (optional):

Select SPOLIGO character type:

| Spoligo

Select the Information field that
contains the SPOLIGO code:

[ocTaL

E Use selected entries only

Figure 20: Conversion dialog.

26. Press <OK> to run the script.

The 43 digit codes are stored in the character type Spoligo (see Figure 21).
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Figure 21: The Main window after import of the data.

27. Click on a green colored dot in the Experiment presence panel to open the experiment card for an entry.

The values are displayed as a “plate” with one column. The ”0” values have a white color, the 1" values
are colored in black.

28. Hover over the experiment card with the mouse.
The key of the entry is shown and the name and value of the character being pointed at.

29. Click in the upper left corner of the card to close the card.

30. To view the values in a list, double-click on the experiment Spoligo in the Experiment types panel, select
Settings > General settings... (i), select the Experiment card tab and change the representation to List.
Close the two windows.

31. Click on a green colored dot in the Experiment presence panel to open the experiment card for an entry.

The imported values are now displayed in a list (see Figure 22).
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Figure 22: The character experiment card.

32. Close the experiment card by clicking in the left upper corner of the card.

Information about the follow-up analysis of binary data sets in BioNumerics can be found in the tutorial
”Clustering a binary data set”, available on the Applied Maths website.
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