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BIONUMERICS Tutorial:
Annotating sequences by Prokka

1 Introduction

This tutorial demonstrates the annotation of genomes by Prokka [1] in BIONUMERICS. The
Prokka algorithm is only available on the Calculation Engine.

To avoid issues with gaps in reference mapped (i.e. aligned) sequences, the Prokka algorithm is
limited to sequence types that are not reference mapped.

2 Preparing the database

2.1 Introduction

The Annotation by Prokka pipeline can only be performed in BIONUMERICS after installation of
the WGS tools plugin in the BIONUMERICS database (File > Install / remove plugins... ({x)).

As the Prokka job is only available on the Cloud Calculation engine make sure to select the options
Use default Cloud Calculation Engine and Enable running jobs on Cloud Calculation Engine
during installation of the WGS tools plugin. The Calculation engine option requires credits for
running jobs on the Applied Maths cloud calculation engine. Credits are linked to credentials that
you need to enter when installing the WGS tools plugin.

In this tutorial the WGS demo database for Salmonella will be used in which the WGS tools
plugin is already installed. No credits are assigned to the demo project so no Prokka jobs can
be launched on the external calculation engine. Please contact Applied Maths to obtain more
information.

The WGS demo database for Salmonella can be downloaded directly from the BIONUMERICS
Startup window (see 2.2), or restored from the back-up file available on our website (see 2.3).

2.2 Option 1: Download demo database from the Startup Screen

1. Click the button, located in the toolbar in the BIONUMERICS Startup window.
This calls the Tutorial databases window (see Figure 1).

2. Select WGS_demo_database_for_Salmonella_enterica from the list and select Database >
Download ( 2).



Tutorial databases - O *
File Database Tutorial Window
Tutorial databases
8
Name A
BandScoring demo database 15 T 8 ~ Ihe Eem{?Bg?’eNconn_ec‘Ed qamgnﬂs}ratlon
DemoBase Connected 4 75 a a?a ase in BioNumerics version 8. _Drmat.
e ———— : o5 2 This database is used in several tutorials and
sissera £mo database ' comes with the BioMumerics installation.
SNP demonstration database 0 75 8
WGS demo datab for Listeria monocytog 311 75 3
WGS_demo_database_for_Brucella_spp 214 76 3
WGS_demo_database_for_Escherichia_coli 501 75 3
WGS_demo_database_for_Staphylococcus_aureus 524 75 3
v
< >
Tutorials
Name A
Band matching and polymorphism analysis & Th_ls 1_umr|al illustrates how to _calculate a
o . ) Principal Components Analysis (PCA) and a
Building automated decizion and action workflows T . .
P —— - e — Multi Dimensional Scaling (MDS)
e SiZ oot (sometimes also called Principal
Clustering a phenotypic test assay Coordinates Analysis (PCoA)) on a
Combined analysis of character data fingerprint data set and how to change the
Combined analysis of fingerprint data layout of the obtained plots.
Configuring the database layout
Dendrogram layout options
Crtms infarmatinn finldn and dhaie meanackion s

Figure 1: The Tuforial databases window, used to download the demonstration
database.

3. Confirm the installation of the database and press <OK> after successful installation of the
database.

4. Close the Tutorial databases window with File > EXxit.

The WGS_demo_database_for_Salmonella_enterica appears in the BIONUMERICS Startup win-
dow.

5. Double-click the WGS_demo_database_for_Salmonella_enterica in the BIONUMERICS
Startup window to open the database.

2.3 Option 2: Restore demo database from back-up file

A BIONUMERICS back-up file of the demo database for Salmonella enterica is also available on
our website. This backup can be restored to a functional database in BIONUMERICS.

6. Download the file WGS_Salm.bnbk file from https://www.applied-maths.com/download/
sample-data, under 'WGS_demo_database_for_Salmonella_enterica’.

In contrast to other browsers, some versions of Internet Explorer rename the

f WGS_Salm.bnbk database backup file into WGS_Salm.zip. If this happens, you should
manually remove the .zip file extension and replace with .bnbk. A warning will appear
("If you change a file name extension, the file might become unusable.”), but you can
safely confirm this action. Keep in mind that Windows might not display the .zip file ex-
tension if the option "Hide extensions for known file types” is checked in your Windows
folder options.
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7. In the BIONUMERICS Startup window, press the button. From the menu that appears,
select Restore database....

8. Browse for the downloaded file and select Create copy. Note that, if Overwrite is selected, an
existing database will be overwritten.

9. Specify a new name for this demonstration database, e.g. “WGS_Salmonella_demobase”.
10. Click <OK> to start restoring the database from the backup file.

11. Once the process is complete, click < Yes> to open the database.

The Main window is displayed (see Figure 2).
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Figure 2: The Salmonella demonstration database: the Main window.

3 Launch a Prokka job on the Calculation Engine

The Annotation by Prokka pipeline can be launched from the Main window on one or multiple
selected entries.

1. In the Main window, select the entries that you want to analyze using the check-boxes next to the
entries or with the Ctrl- or Shift-keys. In this example, select the entry with key "SRR6128338”.

2. In the Experiment presence panel click on the green dot corresponding to the denovo experi-
ment for the selected entry to open the Sequence editor window (see Figure 3).

The genome sequence of the entry with key "SRR6128338” is shown in the Sequence Editor
panel. The annotation obtained from the wgMLST analysis is presented graphically in the Se-
quence Viewer panel and listed in the Annotation panel.

3. Highlight a feature in the feature list of the Annotation panel to make the annotation information
available in the panel on the right (see Figure 3).

© 1998-2020 Applied Maths NV. All rights reserved. Not for Diagnostic Use.



SRR6128338 (Sequence Viewer) - [m] x
File Sequence Header Annotation View Tools Window Help

B H & acXxfBFe @ Do vz

e | e e BT L oW = ooy el T e s s eaa Tat e JEa et caga s Jeate g aacaayasn g an s ta tREcaca s g sacc cag scacagfratcas tatsJacc tecaat LRt cogaca ta el
ttgctgcaac agaacaggct gcoctgtatge ggtttcacag ttgcagcccg goataaatct coggaccagg tgtgccacgg cgatcgtcac cggcocagoag tcaccgtaaa cgataatctg ccgggecgge
atccggttat gttccgtcat cctcatcctc cttctttttc aggatcttcc ccgecatttct gttactgcac agecggttcc acagttcatt tgccatcgac ctgtcaccat taccgacccg gogttttgat

accagcggeg gtccggottt ttcacggege gtggacgggg tgggactgtc aagaacccgg ataacataaa tctcatageg tcgtgcttta ttaggcaggg tctggtgacg gcagatgetg accacccgeg
atgbttttgot togcagatagy gcoaatcaggt agotggeccg totggocgty atgbgaaacy cototgotat ctggttacgs btgaacccagh botgobgcaa caggcaccag tgtgccacaa tgatabacag
gggctcgecg goatactgge ggacacttac cggaataaaa caggcatcat ggttggtctg tocgggataa tgaatatcgt taccaggggt aaggtactge ttttttgogt gtgtattatc agggcacata
aaacctotee ataactgggt aaatgatttc ccggaggtga agaacaactc ttaaatagta tttattatta atgtgtgttt attcgggatt agttcccecga taactcagtc agttotttta tttttattat
etgccccecce gattagttat aggtaacagt aacgggtatt gcageagaaa acgttcctgt ctttacactt ceecccgggg teggggttat tactgcagta tatacctteg acacattacc ggtgacaget
cctgtaatag taatatcccc cagtacttct tgtttatcaa aagtaatctc ttttccttta tcatctttta ttgaaagccg gagcccatta ggotgaccott tgttggggec atccaggotg acaagattca 23
gagtttgccc ggtatcctgt gtcagtgcac ctttcccgaa ggtgatggcc agagggatcg tgaattcctg tcccatagec ggtcgtaaaa cotgoctgge gatcactgta aaatttgect gtctggtctg
tgaaggttca taagtcgtat aaatatgccc aaagttgacc tgtaatggaa caatgtcaac tttacccaat ccgtttctga gaattctcac attaaaacca gataaaacaa atccgttttg tctcaaagaa 2

v

© B a) \

Feature It +
- -mm:-—mc coemae 7. 150
= 74"
1 © @ oS 188 5918 SALM 15729
5 o 2 |Gewms 2083 3189 1077 4015 100.0
3 Q@S 7882 Ba94 633 4509 1=0; 74; 5top=1198; 0"
A @+ |Gecs =m . o o0 MITSDELF! K IL1 TGFLEVERLF
. 5 ¢ D3 9258 9696 439 635
-2 é. ] ¢ C0S 9738 9874 140 4029
.. 7 \, ¢ C0s 10281 10508 228 4758
= >

D (g ey ey ey ey oy

‘Sequence: SRRE128338 | Experiment: denovo | §75-1198 | 4976991 bp

Figure 3: The Sequence editor window for the selected entry before annotation by
Prokka.

4. Close the Sequence editor window and select WGS tools > Submit jobs... ( v ) to call the
Submit jobs dialog box (see Figure 4).
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Submit jobs to:

(O Own computer

(® Calculation Engine

Algorithms.
=@ Reference mapping Prokka
D De novo assembly Whole genome annotation by the
D wolLST assembly-based calls Prnkkg pipteline defined in the "denovo’
I:‘ wgMLST assembly-free calls Experimen
{@F Annotation by Prokka Settings...
Jobs
Submitting 1 job for 1 entry.
|:| Re-submit already processed data
Open jobs overview window
Credits available for job submission: 424
Credits needed to submit selected jobs: 1

Buy extra credits...

Cancel

Figure 4: The Submit jobs dialog box.

5. To run an Annotation by Prokka pipeline job on the cloud calculation engine, check the Cal-
culation Engine option in the Submit jobs to panel and the Prokka denovo option in the
Algorithms panel.
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Note that if the selected entry contains sequence data in additional non-reference
mapped sequence experiment types in the database these experiment types would
also be available under the Annotation by Prokka algorithm.

The settings for the Prokka job can be defined by highlighting the job type and pressing < Settings...>.
6. Highlight the Prokka denovo job type and press < Settings...>.

This action displays the Prokka settings dialog box (see Figure 5).

Prokka denovo ? *

Algorithm settings
|:| Force Genbank/ENA/DDJB compliance

|:| Do not clean up Yproduct' qualifier annotation

Win. contig length: | 1

Genus field: <None= ~
Species field: <None> e
Strain field: <None= ~

Plasmid field: <None= ~

D Save algorithm settings as default

Figure 5: The Prokka settings dialog box.

Checking Force GenBank/ENA/DDJB compliance will make the annotations compliant with sub-
mission criteria from the GenBank, ENA and DDJB online repositories: add 'gene’ features for
each 'CDS’ feature and a minimum contig length of 200 bp.

By default, Prokka tries to clean up the ’/product’ names to ensure they are compliant with Gen-
Bank/ENA conventions. Checking Do not clean up ’/product’ qualifier annotation will prevent
this behavior.

The minimum size of a contig to be considered for annotation (Min. contig length) can be entered
in bp.

In case the corresponding information is already present in the BIONUMERICS database, option-
ally a Genus field, Species field, Strain field and/or Plasmid field can be specified. Entry
information contained in these fields will then be included in the annotation, which facilitates later
submission to online repositories.

When altering these settings, one can save the updated settings as defaults to the database with
Save algorithm settings as default.

7. Check the Force GenBank/ENA/DDJB compliance option and leave the other settings as
default.

8. Press the <OK> twice to launch the Annotation by Prokka pipeline job on the cloud calcula-
tion engine.

The job is submitted to the Calculation Engine and the Job overview window opens. In the Job
overview window, the job type, job name, time of submission, job status, a description of the job,
its progress and much more can be monitored.
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4 Import and analyze Prokka job results

Once the job has been finished (see Figure 6), the results can be imported in the database by
selecting Jobs > Get results (%,) from the Job overview window.
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Figure 6: The Job overview window.

1. When the job is finished, highlight the job and select Jobs > Get results (%) to import the
results in the database.

The annotation will be imported in the BIONUMERICS database and saved with the corresponding
sequence experiment. A newer Prokka annotation will replace any earlier Prokka annotation on
the same sequence, but manually created features or annotation features from other tools will
not be overwritten: Prokka features will be added, even if they are defined on exactly the same
positions.

2. In the Experiment presence panel click on the green dot corresponding to the denovo exper-
iment for the selected entry (i.e. entry with key "SRR6128338”) to open the Sequence editor
window (see Figure 7).
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Figure 7: The Sequence editor window after annotation by Prokka.

The genome sequence of the entry with key "SRR6128338” is shown in the Sequence Editor
panel. The features detected by Prokka are added to the feature list and can be recognized by the
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value "Annotation by Prokka” in the information field /note=.

3. Right-click on the Start information field and select Arrange by field to sort the features based
on the start position on the genome. Select a feature in the feature list to make the annotation
information available in the panel on the right (see Figure 7).

4. Close the Sequence editor window.

The genome sequences can be exported in EMBL or GenBank format.

5. In the Main window select File > Export....

The Export dialog box opens (see Figure 8).

Export ? b

Export data

Select the kind of data to export:

= - Fingerprint type data Export sequences in FASTA,
~= - Export peak table EMBL or GenBank format.
Character type data
Sequence type data
8% Export translated sequences in FASTA format
=
+ * Sequence read sets data
+@ Data exchange

o

Figure 8: The Export dialog box.

6. Inthe Export dialog box select Export sequences under Sequence type data and <Export>.
The Export sequences dialog box open (see Figure 9).

7. Browse for the preferred file location, enter a name and press <Open>.

8. Select denovo as sequence type, Key as header field and GenBank as output format. Leave
the other settings as default and press <OK>.

The genome sequence with the Prokka annotation will be exported in GenBank format to the
provided file location.
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Figure 9: The Export sequences dialog box.
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