SNP Toolbox
Quick Start Guide

This document will give you a brief introduction to SNP Toolbox. This is a software suite for
visualization, filtration and annotation of human genome variations. You can find more
information in the full documentation.

To start working with variations you will need:
» Special database .s3db file (with sequences, annotations and damage effect matrix)
» File(s) with variations

Having these files you can create a session.

Create a new session
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SNP Toolbox _ . Choose files with variations
- Create new session to be imported in the system
A fast and effective tool

for analysis of genome
variations in human Load session file Load .s3s files from hard drive
chromoszomes.

Human genome variations: Recent sessions (Double didk to load):
* Analysis
* Visualization
* Filtering
*Damage effect

Built-in database:
* All human chromosomes
* Almost 100 000 genes

Damage effect:
* Improved SIFT algorithm
* Known variation effects

Learn Mare

Click “Create new session” in Welcome Page to start a session.
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Create new session =
To create a new session add files with variations. %‘
You may also specify a session file and a genome database, —%

Variations
Files with SNPs | TEST SNP.oxt ol | 2

SMP format | simple SNP format

Position indexing [U-based

Session

File  D:fworkfsnpftrunk/data,Test_Session,s3s| E] ‘3‘

Database

Genome database [human_hg:lﬂ_db '] E] 5

Database with
human genome sequences(hg19):

Description http://hgdownload. cse.ucsc. edu/fgoldenPath/hg19/database/
gene annotations (protein coding, tRMA, predicted genes)
damage effect matrix (improved SIFT)

I Next = ” Cancel

You just need to specify SNP file(s) clicking on button “1”” and format of the file(s) (Simple SNP
format or VCF4) in combo box “2”. You may also specify SNP position indexing (combo box
“3”). SNP Toolbox will create a session file and select a database file, but you can change that if
you want.

Select “data/TEST SNP.txt” file to load sample variations.

Click the “Next” button to specify an annotation algorithm to be used.



Create a new session
Select variations effect mode Damage Effect Parameters
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@) Use known variations database
PhylopP: 0.950000 )
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Effect Algorithm will retrieve annotations from embedded database. Scores and IDs will be used
for filtration of variations. You can specify thresholds clicking the “Parameters” button.
Variations will be split into three sets: “Perspective” for de novo damaging annotations,
“Discarded” for variations discarded by at least one filter and “Unknown” for variations which
effect is unknown.

Full Annotation algorithm will retrieve tolerance scores from damage effect matrices and all the
scores that uses the previous algorithm. No filtration is applied. This algorithm is slow for more
than 100 000 variations since it requires a lot of computations and queries to the databases.

When you click the “Next” button, SNP Toolbox will load your variation files and store them
into the embedded database (session file actually). This can take a while depending on a number
of variations in file(s).

If import is finished successfully you will see the main window:
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Variation Navigator



The left part of the window is Variation Navigator. All variations from your files are available in
Variation Navigator.

Try switching tracks if you selected the “Effect Algorithm”.

You can sort variations by any column or filter them (there are 4 different filters). It’s important
that a filter is applied to all variations of the selected track, but not to a current set. Also a
variation is not discarded by a filter if filtration conditions are satisfied at least in one gene
intersected by variation. Click on “Filter Settings” to edit filtration conditions.

Available filters:

] All variations — shows all variations of current session.

] Effect — filter by damage effect of variations

'] Gene location — filter by gene related location (e.g. inside a gene, inside CDS, inside Exon,
etc.)

[ Variation characteristic — filter by characteristics of variations (e.g. region, chromosome,
nucleotide)

Let’s have a look at a filtration example:

Select the “Gene location™ filter and click on the “Filter Settings” button.

~ Filter Settings |9 o)

Gene Filtration Type

@ Gene Related Location

General location: IIn Gene = I 1
Gene coding role: IAJI - I 2
Location in gene: lExon hd I 3
Location in CDS: incos m | |F

1000 bp

Splice site interval: +/-2bp

£

i

Hint: Leave a field empty to ignor

m

Then select:

1. If a mutation in a gene (or “Out of gene”, “Promoter”™)
2. All genes: Protein and non-protein coding.

3. If a mutation in an exon (or “intron”, “splice site”)

4. If a mutation in CDS (or “Out of CDS”. 5’ or 3°-end)

With the constraints above all variations that are in coding exons will be shown.



You can setup any constraint by the filter, for instance:
] Mutations that are in CDS of coding genes («In Geney, «Protein Coding», « Whole Gene», «In
CDS»))
71 5’-end exons («In Geney, «All», «Exony, «Out of CDS. 5”-end»))
[ In splice sites («In Gene», «All», «Splice site», «All»)), and select length of splice site in
“Splice site interval”
' In promoter regions (“Gene promoter”) and select length of promoter regions in “Promoter
length”
0...
Visualization
The right part is for visualization of sequences and annotations on them.
Double click on any variation to show it on its sequence:
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Gene uco02fe.4
Name: Exons: 89984287..89987385
Accession: L Tee koo
Region: 89984287..89987385 Description: Homo sapiens melanocortin 1 receptor {alpha melanocyte stimulating hormone receptor) (MCIR), mRNA.
Strand:  + Disease:  vuivar vestibuiti syndrome; prostate cancer; epheldes; solar lentigies; melanoma; melanome, cutaneus; skin cancer; squamous cell carcinome; carcinoma, basal cel; skin cancer, nonmelanoma; cutar
cos: 89985657,89986620
Location: CDS. Exon: 89984287..89387385
Variation:  C->G

Positon in protein: 151
Total: 18 - Codon: CGC => GGC N i
« m v

1. Gene overview. You can zoom it using button on the toolbar
2. Nucleotides and translations
3. Intersected genes overview. You can click on a gene to select it on the overview
4. Intersected genes report. You can click on a gene name or on its accession. Variations
effect is shown as a text report.
Effect Filtration
To see all damaging variations select “Effect” filter.

Setup filtration conditions to select only damaging variations with a tolerance score threshold
less than 0.05:
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dbSNP: Mot contain -]
Segmental duplication regions : | Not contain -]
Conserved regions: [contain -]
[] GERP ++ conserved regions: [contain -]
AllFreq: [Mot contain -]
HAPMAP: [Mot contain -]

I
Effect: [pamaging -] I

Exclude undefined
Hint: Uncheck a parameter o ignore it
[ ok J[ concel |[ rep |
| y.

Variation Navigator now shows all damaging variations (having a score less than 0.05). Double
click on rs1799853 to see a report.
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rs1799853

General information

Chromosome: chr1d
Position: 96702047
Variation: C—>A
Overlapped Genes Overview:

uc009xut.3
uc001kka.4
uc001kjz.3
FG_10_363
151799853
Legend: - exonarea []-intronarea [ (DSarea
Gene uc00%uut.3
Hame: Exons: 96598415..56698607,36 70 16 15. 9670 1777,9570 194, .96 702098, 3670753696 707636, 96 708865, 96705041, 96731867, .96 732002, 86740940, 96 741127, 96745790, 96 74593 1, 86 748604.. 96743 143
Accession: £ Type: known
Region:  S6698415..96743143 Description: Homo sapiens cytochrome P450, family 2, subfamily C, polypeptide 8 (CYP2CS), mRINA.
Strand: + Disease: phenytain levels; myocardial infarct; chlorpropamide pharmacokinetics; epilepsy; depression; irbesartan phamacokinetics; warfarin sensitivity; coagulation disorder; lornoxicam pharmacokinetics; losarta
cps: 96698440,96748785

Location: CDS. Exon: 96701949..96702098

Variation: C-—->A
Pasition in protein: 144
Codon: CGT => AGT
Translation: R => 5
Tolerance Score (SIFT): 0.08 (TOLERATED)
Known TOLERATED. Discard reason: MutationTaster filter
AV SIFT: 0
LRT: 0.999877
PolyPhen2: 1
MutationTaster: 0.99101
Conserved region: 194
Scores of haplotype map: 171.9
GERP Score: 0.686



As we see here, the variations intersect 4 genes. The variation damages one of the genes (because
a score less than 0.05), tolerated in two genes and one of the genes is predicted so now score is
available.

Click on “Variations Report” on the main toolbar to output a report for all variations into a text
file.

You can change global tolerance score threshold in the “Settings” menu. The system takes this
score to decide what to write in the report: DAMAGING or TOLERATED. Do not mix up this
score with the score in the “Effect” filter which is needed for filtration only.



