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Introduction
Gensearch®NGS is a user-friendly software package integrating all steps necessary for detecting
variants in data generated by current NGS sequencing machines. It integrates all steps from filtering
raw reads data, to aligning against references, coverage analysis, variant detection, visualization,
annotation, interpretation, final report generation and storing in a sample centric database. It also
integrates tools to compare samples to see whether certain variants are shared or not shared between
different samples.
Although Gensearch®NGS has been developed in collaboration with molecular diagnostics
laboratories and is currently used in various accredited diagnostics laboratories in Europe, some of
our users include plant biologists as well as researchers on bacteria.
As the coronavirus disease hits pandemic proportions we have included the current ASM985889v3
RefSeq to help support the research community in the field as well as technical improvements to
our software to ease user inclusion of updates of this RefSeq that will certainly be deposited in the
NCBI databases. Phenosystems SA has also committed to provide free of charge one year licenses
to any laboratory, private or public, wishing to analyse SARS-CoV2 or other related coronaviruses
in this fight against COVID-19. We will also provide support to these labs as far as possible during
these difficult times.
As this ‘SARS-CoV2’ version is not a trimmed down version of GensearchNGS, we will explain in
this application note how to quickly configure it for the genome of this coronavirus. The user is
invited to also look at the Quick Start Guide which explains the different tools and the general work
process.
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Installation
The special one year license for GensearchNGS for SARS-CoV2 is distributed as a Windows
installer for 64bit systems, with at least 8GB RAM (16GB preferred) and Windows 7 or above and
will most likely require Administrator privileges to install.
After downloading the installer, please launch it, ignore the potential warning about ‘Unknown
publisher’ the system might display and follow the step by step instructions.

Configuration
1. create a new project.
Although the software starts with a default project, we recommend to create a first project using the
“Project” menu item “New project”.
For this first project, please answer ‘No’ to the question “Do you want to reuse the settings...”. For
following projects you can answer ‘Yes’ to keep all the settings and references that you have setup
in this first project to save time.

2. configure the project for analysis of SARS-CoV2
You will need to open the “Configuration” menu several times in a row, you can find it in the “File”
menu.

You need to check the “Enable advanced options”, then save, then reopen te “Configuration”
window, you will now see “Enable experimental features” which will also need to be checked and
then again click on “Save” and reopen. When this is done, you will have the option to select the
Refseq model in the “Project” tab:
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Next, you will need to import the reference genome, please select “Manage references” from the
“File” menu.
In the Reference manager, click on the first button “Import”, this will open another window where
you will find a species selector, there you can chose SARS-CoV2. After selecting this as species,
please click on the button “import all chromosomes”.
After this, you should see a line appear in the list, the reference is now imported and you have
successfully configured a GensearchNGS project for the analysis of SARS-CoV2 sequences.

You can also import here the complete human genome reference in case your samples contain
human DNA reads, and you want to ensure they don’t get ‘forced’ to align against the virus genome
reference.

3. Defining your regions of interest (RoI)
You can define regions of interest to limit the regions of the genome you want to analyse, but also
to specify which transcripts should be preferably used to generate HGVS nomenclature and protein
translation.
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Go to the “File” menu and select the item “Manage RoIs”.

This will open the ‘Gene selector’ window where you can select the ‘Chromosome’ (which in case
of a virus there is only one, number 1). This will get you the list of genes and open reading frames
which are referenced on the virus:

By clicking on a gene, for example the S gene you will be able to select the cds-YP_009724390.1
transcript. To add this to your RoI, simply click on the ‘Import’ button, and repeat for other genes
such as N or M. When you have finished, you can click on the ‘Close’ button and you will see the
list of transcripts you have imported.

4. Data import and analysis
You can follow the instructions laid out in the general GensearchNGS Quick Start Guide. Although
the coronavirus sequences are ARN, you can leave the setting to DNA when you are importing
FastQ sequence data.
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5. Data export

You can export the sample sequence by right-clicking the alignment of the viral genome and
selecting “Export” and then “Export data”:

In the ‘Alignment exporter’ window you can chose the ‘Consensus Fasta’ option to export the
consensus sequence of the sample in Fasta format, after providing some options to generate the
consensus, such as frequency of the variant base calls, minimum coverage as well as ‘balance’ to
filter out any possible strand bias.

6. Use of different Refseqs
GensearchNGS can be configured through a text file in JSON format (see example below) to load
various different species available on NCBI ftp servers.
You can place this file with “species.txt” as file name in a folder /config placed in the installation
folder of the software, for example:
C:\Program Files\PhenoSystems\GensearchNGS 1.7.01\configs\species.txt
if you installed in the default location.
Alternatively you can indicate GensearchNGS the location of this file at launch with the option species, this way the file can be anywhere on your file system. You can do this for example, by
editing the properties of the shortcut (‘Target’ field).
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Species.txt example:
[
{
"id" : 8,
"name" : "Pseudomonas aeruginosa",
"chromosomes" : [ "1" ],
"ploidity" : 1,
"versions" : [
{
"id" : 1,
"shortName" : "PA14",
"longName" : "UCBPP-PA14",
"refSeqURL" :
"ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCF/000/014/625/GCF_000014625.1_ASM1462v1/
GCF_000014625.1_ASM1462v1_genomic.gff.gz",
"chromosomes" : {
"1" : {
"ncbi" : "NC_008463.1",
"size": 6537648
}
}
}
],
"go" : "pseudocap",
"ncbi" : 208964,
"keggID" : "pau"
},
{
"id" : 24,
"name" : "SARS-CoV-2",
"chromosomes" : [ "1" ],
"ploidity" : 1,
"versions" : [
{
"id" : 1,
"shortName" : "ASM985889v3",
"refSeqURL" :
"ftp://ftp.ncbi.nlm.nih.gov/genomes/all/GCF/009/858/895/GCF_009858895.2_ASM985889v3/
GCF_009858895.2_ASM985889v3_genomic.gff.gz",
"chromosomes" : {
"1" : {
"ncbi" : "NC_045512.2"
}
}
}
]
}]

6. Using different aligners or other tools
You can use various different aligners with GensearchNGS, we have included for example the
possibility to use Bowtie, Bowtie2, BWA as they have been compiled for Windows systems (as they
have been primarily developed for Linux, the Windows executables might not always have the same
performance as when running under Linux). To indicate GensearchNGS where this executables are
located, you have to set their location in the “Configuration” under the “Applications” tab.
A more advanced method to use external tools such as Minimap2, Bismark, BWAmeth is the use of
Docker and the container technology which allows to run Linux code in a container on a Windows
machine. You can find the settings in the above mentioned “Applications” tab. Configuring a
Windows machine is unfortunately not yet straightforward and goes beyond this Application Note.
Please refer to various online tutorials, your IT support or contact us for further details.
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