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Chapter 1

Starting and setting up BioNumerics

1.1 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).

T
| Numerics®
ST s SN T

Database Last accessed Comment Path -
DemoBaze Connected 2018-01-12 11:01 [HOMEDIRJ\DemoBase Connected

£ >
Copyright © Applied Maths 1992-20128 www .applied-maths.com Download example databases |

Figure 1.1: The BioNumerics Startup window.

A new BioNumerics database is created from the Startup program by pressing the —" button.

An existing database is opened in BioNumerics with \*9 or by simply double-clicking on a database
name in the list.
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1.2 Installing the Sequence Translation Tools plugin

If a database is opened for the first time, the Plugins dialog box will appear by default (see Figure 1.2).

If the database has already been opened previously, the Plugins dialog box can be called from the Main
window by selecting File > Install / remove plugins... (@k).

Applications | Utilities | Custom | Database Functionality

Activate functionality for specific applications.

This plugin tool provides extra functionality for
BandScori the import of antibiotic susceptibility data
andaconng 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
QlAxcel
RDP
RiboPrinter
SMNP calling
SmartFinder
Spa typing
Polymorphic VINTR typing

[]Show only activated

Show Manual

Figure 1.2: 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.

2.1 To install the Sequence Translation Tools plugin in your database, select the Utilities tab and select the
Sequence translation tools plugin from the list of plugins.

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

2.3 Close and reopen the database to activate the features of the Sequence Translation Tools plugin.

The Sequence translation tools plugin installs menu items in the Main window and Comparison window.



Chapter 2

Sequence translation tools functionality

2.1 Translate selected sequences

The Translate selected sequences tool translates nucleic acid sequences into amino acid sequences for a
selected set of entries.

1.1 In the Main window, select one or more entries linked to a nucleotide sequence experiment (use the Ctrl-
and Shift-keys to select entries in the database).

1.2 The Translate the selected sequences dialog box is called with Analysis > Sequence types > Translate
selected sequences (see Figure 2.1).

Select the experiment type(s) you want to translate.

Experiment Frame
|16s DNA <Manual> K4
mech <Manual>

Use Ctrl-click to select multiple experiments.

Use the '<Manual>' frame to take the manually set
frame, or detect the best frame to use.

Use the '<Auto>' frame to detect the best frame to use.

Select the translation table you want to use:

The Standard Code v|

| | Cancel |

Figure 2.1: The Translate the selected sequences dialog box.

All nucleotide sequence types defined in the database are displayed in the upper panel of the Translate the
selected sequences dialog box. One or more sequence types can be selected using the Ctrl- key.

A translation frame can be specified for each sequence type separately using the pull-down menu in the
Frame column: Frame 1, Frame 2 or Frame 3. With the Manual option the frame that was manually set
(see 2.2) is used if no better frame is detected. Using the Auto frame option the best frame to use is screened
by the plugin.

From the list under Select the translation table, the different translation tables, corresponding to variants of
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the standard genetic code, can be selected. By default, The Standard Code is selected.
1.3 To translate the sequences press the <OK> button.

A new sequence experiment is added to the database with the name of the corresponding nucleic acid se-
quence type, plus the suffix ”_TRANSL” and contains the translated sequences. The sequences are translated
based on the specified reading frame.

1.4 Click on the colored dot in the Experiment presence panel corresponding to the translated sequence type
to open the Sequence editor window (see Figure 2.2).

,

Ii.eefdhgsdt laaglthasr tvtgnsllfr rvadgvmsgk lpdgggllet vantarrktk 60
egdlraschg mcpdgisvgr ltatipswse rmtshtgtet rsrllreaav gniagwagac 120
shaacmkkaf glstfsgeeq skvntfahry pgkkhrltpc ggpryggckr sellgvkrtqg 180

avecvrceipg lnlgtasdtg klesrrggns rcsgemrrdl eeyrwrrrpp grrltlrces 240
vgskgdipws tptmstwrlc pgvasganal srppgeygrk lklkidggph krwsmwfnsm 300
greepylvlt stevfrdenv psgtvrgvlh gcrglvlnvg lspatsatli lccgrsgrel 35
kgdcgtggrw grgvimaltt rathvlgwri greatsreqa dlikcvvvri gvcnstpsrn 42
rswirmprir sralytppvt pwewvakevg sltfgraltt lfmtgvksgg nrrgtcgwit 4

Feature key

Pl e T—
HeaﬂerJCusmnFneids szmoesme
Sequence: CLO11 | Experiment: 165 rOMA_TRANSL 1 482 aa

Figure 2.2: The Sequence editor window.

1.5 Select File > Exit to close the Sequence editor window.

1.6 Hold the Shift-button and click on the colored dot in the Database entries panel to open the sequence
card (see Figure 2.3).

B con

[TEEFDHGSD*TLAAGLTHASRTVTGNSLLFR
*RVADG*VMSGKLPDGGGLLETVANTARR
KTKEGDLRASCHQMCPDGIS**VG=RLT*AT
IPSWSERMTSHTGTETRSRLLREAAVGNIAQ
WAQA=CSHAACMKKAFGL *STFSGEEGSKVN
TFAH=RYPOKKHRLTPCQQPR*YGGCKR=5E
LLGVKRTQAVC*VRCEIPGLNLGTASDTGEL
ESRRGG*NSRCSGEMRRDLEEYRWRRRPPGR
RLTLRCESVGSKQD*IPW*5TP*TMSTWRLC
P*GVASGANAL SRPPGEYGRELKLK*IDGGP
HKRWSMWFNSMOREEPYLVLTSTEVFRDENY
PSGTVROVLHGCROLVL *NVGLSPATSATLI
LCCORSGRELKGDCQ ™ *TGGRWG*ROVIMAL
TTRATHVLOWRIQREATSREQADLIKCVVWR -

Figure 2.3: The Sequence card.

1.7 Click on the triangle in the top left corner of the experiment card to close it.



2.2. Set reading frame

2.2 Set reading frame

With the Set reading frame tool, the reading frame can be set for a particular entry.

2.1 Double-click on an entry to open the Entry window and select Sequence > Set frames. This opens the
Sequence frames dialog box (see Figure 2.4).

Sequence frames l DS
.
’The Standard Code v]
experiment frame
165 rDNA Frame 3 ~
*

Result:

SWLRXMNAGGRPMTCKSMGMRKQLALSLTSGGRVSMNY -~
WETA*WRGITTGNGS*YRITSQDQRGGPSGLLPSDVPR

WD*LVGGVTAHLGDDP*LV*EDDQPHWN*DTVQTPT |
GGSSGEYCTMGASLMQPCRVYEEGLRVVKYFQRGGRE |
*S*YLCSLTXPAEEAPANSVPAAAVIRRVQALIGITGRKA
HAGGLLSQM*NPRAQPGNCI*YWQA*VS*RGVEFQY*
R*NA*RSGGIPVAKAAPWTKTDAQVRKRGEQTGLDTL
VVHAVNDVDLEVVPLRRGFRIRVKSTAWGVRPQG*N

20 stop kodoens. (translated length: 40)

| ok || concel |

i

Figure 2.4: The Sequence frames dialog box.

b

In the Sequence frames dialog box a translation table can be specified for the selected entry.

A translation frame can be specified for each sequence type separately: select the Experiment in the list and
set the frame (Frame 1, Frame 2, Frame 3) using the pull-down menu in the Frame column.

To see a preview of the translation in the panel below press the <7Translate> button. The number of stop
codons in the translated sequence is reported, together with the number of nucleotides that appear before the

first occurrence of a stop codon.

2.2 After having specified the translation settings, close the Entry window and run Analysis > Sequence
types > Translate selected sequences again to apply the changes.

2.3 Map protein alignment on DNA sequences

The Map protein alignment on DNA sequences tool allows an amino acid alignment to be imposed on
its corresponding nucleic acid sequences. Its proper function requires having previously used the Translate

selected sequences tool (see 2.1).

3.1 In the Main window select one or more entries linked to an amino acid sequence experiment (use the
Ctrl- and Shift-keys to select entries in the database).

3.2 Create a new comparison by highlighting the Comparisons panel in the Main window and selecting Edit

> Create new object... (&.).

3.3 Display the nucleic acid and amino acid sequences in the Experiment data panel by clicking on the eye
button (_* ) next to the experiments in the Experiments panel.

3.4 Align the amino acid sequences and select Sequence > Map protein alignment on DNA sequences.

The corresponding nucleic acid sequences are aligned in the Experiment data panel.
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2.4 Invert-complement selected sequences

The Invert-complement tool creates the invert-complement sequences for all selected entries and saves the
resulting sequences in a sequence type experiment in the BioNumerics database.

First, a new nucleic acid sequence type needs to be created for the storage of the invert-complement se-
quences:

4.1 In the Main window, highlight the Experiment types panel and select Edit > Create new object... (#.).
Highlight ”Sequence type” and press <OK>.

4.2 Enter a name for the sequence type, press <Next>, make sure Nucleic acid sequences is checked and
press <Finish>.

4.3 In the Main window select one or more entries linked to a nucleotide sequence experiment (use the Ctrl-
and Shift-keys to select entries in the database).

4.4 To launch the Invert-complement tool, select Analysis > Sequence types > Invert + complement selected
sequences. The Invert and complement the selected sequences dialog box is displayed (see Figure 2.5).

r M
Invert and complement the selected sequences @I&J

Select the source experiment:

165 rDMNA inv comp

Select the destination experiment:

165 rDNA

165 rDNA inv comp

[¥] invert

complement

Start base: 1 |
[ QK ] ’ Cancel ]

Figure 2.5: The Invert and complement the selected sequences dialog box.

All nucleic acid sequence types that are present in the BioNumerics database are listed.

Select the Source sequence type from the upper list and select the Destination sequence type from the lower
list.

The plugin can create the Invert and/or Complement of the selected sequences.

By default, all nucleotides of the resulting sequence will be stored in the destination sequence experiment
(Start base = 1). Increase this number if you wish to remove nucleotides at the beginning of the sequences.

4.5 Press the <OK> button.

The resulting sequences are saved in the destination sequence type.
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2.5 Translate and export sequences

The Export translated sequences in FASTA format translates nucleic acid sequences into amino acid
sequences for a selected set of entries and exports the translated sequences in FASTA format.

5.1 In the Database entries panel of the Main window, select the entries to export. A single entry can be
selected by holding the Ctrl-key and left-clicking (CTRL+click). Check boxes for selected entries are
indicated as . In order to select a group of entries, hold the Shift-key and click on another entry. All the
entries in the database can be selected using the keyboard shortcut Ctrl+A or with Edit > Select all.

5.2 Select File > Export... to call the Export dialog box (see Figure 2.6).

Export data

Select the kind of data to export:

Fingerprint type data Translate nucleic acid sequences
=2 Export peak table to amine acids and export the
Character type data sequences in FASTA format.

24 Sequence type data
28 Export sequences in FASTA format
24 Export sequences in EMBL/GenBank format

Ll Export translated sequences in FASTA format

+§' Sequence read sets data
+-[~1 Data exchange

Figure 2.6: The Export dialog box.

5.3 Select Export translated sequences in FASTA format under Sequence type data and press the <Export>
button to call the Export translated sequences dialog box (see Figure 2.7).

In the Export translated sequences dialog box all nucleotide sequence types defined in the database are
displayed in the upper panel. One or more sequence types can be selected using the Ctrl- key.

A translation frame can be specified for each sequence type separately using the pull-down menu in the
Frame column: Frame 1, Frame 2 or Frame 3. With the Manual option the frame that was manually set
(see 2.2) is used if no better frame is detected. Using the Auto frame option the best frame to use is screened
by the plugin.

From the list under Select the translation table, the different translation tables, corresponding to variants of
the standard genetic code, can be selected. By default, The Standard Code is selected.

A new or existing Qufput file can be selected with the <Browse> button.

5.4 Select the sequence type(s) from the list, set the reading frame(s), specify the translation table and output
file and press <OK>.

Pressing <OK> translates the sequences of the selected entries and sequence type(s) based on the specified
reading frame, and exports the translated sequences in FASTA format to the selected file (see Figure 2.8 for
an example).

Each sequence begins with a single-line description, followed by lines of sequence data. The description
line is distinguished from the sequence data by a greater than (”>"") symbol. The description line contains
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Select the experiment type(s) you want to translate,

Experiment Frame

165 rDMNA <Manual> |v
mech <Manual>

Use Ctrl-click to select multiple experiments.

Use the '<Manual=' frame to take the manually set
frame, or detect the best frame to use.

Use the '<Auto>' frame to detect the best frame to use.

Select the translation table you want to use:

|The Standard Code

Output file:

Figure 2.7: The Export translated sequences dialog box.

the entry Key, the name of the Sequence type and the reading Frame that was used for translation, separated
by a pipe (”’|””) symbol.

File Edit Format View Help

>ISO_804|165 rDNA|Frame 2
VRDCCMNRACLVRSLGKFYESIVRLSTAYLSDGMRNFTWISRFRPRSTSALDAFNIIP*K
CYISFGCWTAE*LS*R*AALSSFTGHISL*VGAISISRWARGRFLLLFSTMRHLCLDHAY
VVYLSSLEV*YPEKVAFVLCLSLRTLLLRLADVWLLVLPRTLCL**VPTICTL*VLIK*C
NKYPRALNRYLYVCHVCSTLRCFSRFQGLYCYSMCSQLLPRLLSLFRDLLPTVWECPCIF
CPLOLTGLLGVVPVIYDLYLKEGISGMVLTVQPTGWIFYVGALTPSPSNRFWVRLLFCIF
NQVMPCPPERT* TACASHLLS*LREYWIYAYYALIVAEYSIS*FNLGCRLCRE*STMAAY
HYFRVSLDGFSRVLPYFHRS LAAWGT*ALKRA*RHWLRPLMSWYLILSRKALVRAKFSFR
CRVGVS*F**PVLSCRD

>IS0_805|16S rDNA|Frame 3
SKSGLSFVRDCCMNRACLVCHPEEVSVQLLFVYLPRIYRMEHSFPLESPFLNHGAPQYYG
ALHCQPFYQVTSHSGVWQLTNYLTVERPCRHVLVGSLYQLAQFRSRVGLEDVSCCYFPQC
ATFPGIMLPWCIFFR*KFNTLR*KLSSPSLRIFFLALTDVWLLVLPRTYCL**VQTICTL
SVLIHKPISYPTSLNRIYDARPDSQTLCFSSLLQGLYCYPMYSQLPPRLLSLSKDSIPIA
ILSPCIFCPLOLTGLLGVWPVIHDLYF**HRR*GGDRATYKVDFLR*CLNPEPFQSFLGA

<

Figure 2.8: Translated sequences.
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