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SNPs are the most common genetic variation in human genome. We humans have at least one SNP every 300 base pairs in DNA.
SNPs are useful in tracking the inheritance of diseases within families. The presence of SNPs affect gene function if they are in the
regulatory regions, exons, and splice sites of the gene and can be used to predict risk of developing a particular disease and assess
response and susceptibility to certain toxins or drugs or used as biological biomarkers.

The SNP Analysis feature in Strand NGS identifies the variants (SNPs/ MNPs/ InDels) in the sample by comparing the aligned reads
against the reference genome. The SNP Detection algorithm in Strand NGS is based on MAQ (refer Strand NGS manual). The
algorithm compares the bases present on aligned reads against the reference, at each position. To make a call, SNP caller takes into
account the bases that are sufficiently covered, have good base quality and good mapping quality.

The SNP Analysis workflow in Strand NGS consists of running the pre-processing steps of split read realignment, local realignment,
and base quality recalibration, and then filtering the reads to retain only those with high mapping and base qualities. The SNPs are
called using SNP Detection option in the workflow that outputs a master list SNP multi sample report and two lists called Single
Base Variant (SBV) and a Multi Base Variant (MBV) list. One can then find significant SNPs from the multi sample report and carry
out SNP Effect Analysis on the filtered SNPs.

The SNPs can be visually analysed in the Genome Browser, or by using Variant Support View (VSV) feature in the tool. One can also
run clustering to see if among the significant SNPs there are any patterns correlating the clusters with the experimental grouping
information.

This document illustrates the key analysis steps for detection of SNPs in Strand NGS:

1. Display and enumerate the SNP calling steps
2. SNP Detection output

3. Visual verification of the SNPs/InDels

4. Prioritizing the SNPs/ InDels

Display and enumerate SNP calling steps

The SNP Detection feature can be invoked on data from exome, whole genome, targeted experiments, and data from transcriptomic
studies. The data from exome, whole genome, and targeted experiments can be loaded into Strand NGS as a DNA-Seq experiment
where as data from transcriptome samples is loaded into Strand NGS as an RNA-Seq experiment.

The Analysis section in the Workflow pane contains the option for carrying out SNP Detection. Clicking on this workflow step will
enable the user to detect SNPs in a chosen read list. The chosen read list could be the list of all aligned reads, or any other read list

generated after filtering or SNP pre processing steps.

SNP Detection wizard in Strand NGS is multi-tabbed. The parameters for SNP Detection, SNP Filtering and some advanced setting
to be used in a given SNP Detection run are present in the SNP Detection wizard.

The steps for SNP Detection are as follows:

Step 1

SNP Detection input steps.

*11.SNP Detection {Step 1 of 2) E

Select Inputs
Select a Read List,

Choose Read List IRead List Filkered on duplic Choose... |

Help <= Back Mext == Firisi Cancel
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Step 2

a. Detect SNPs- SNP Detection input steps.

Select Inputs
Select SNP detection parameters.

Detect SNPs | SNP Filters | Advanced|

Detect SNPs
Confidence score cut-off [50 |
Targeted Region Padding (0-1000) | 100 |
Choose Targeted Region List | ( Choose... ]
Choose dbSNP annotation | dbSNP 147 v
lgnorereferencelocaﬁmswihwveragebehw[ 10_'
Ignore reference locations with variants below | 2|

[] 1gnore reference locations with homopolymer stretch greater than [

[] Ignore spill overs at locations adjacent to homopolymer stretch greater than

[ ] Perform Low Frequency SNP Detection

[ <<Back ][ ext>> |[ Fsh ][ Concel ]

b. SNP Filters- SNP Detection input Steps.
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¢. SNP Detection input steps.

|! Select Inputs

Select SMP detection parameters,
[ Detect SNPs | SNP Filters | Advanced | |
Advanced
Default error rate of bases |U.001 | N
|
Heterozygosity 0,001 | i
Homozygous to heterozygous ratio |U. 5 |
Indel to substitution ratio |0.125 | |
[ ]
TitoTvratio 2.6 |
Ignore reads with base guality less than |1IZJ |
|
Ignore locations with coverage more than |1DOUUU |
| Ignore reads with mapping quality less than |2IZJ | i
Ignore reads with tail distance less than |5 | I
[ Use mapping quality if less than base quality |
|
| Calculate PV4 Biases
[ |
| Compute additional guality measures
l
Report the best non-reference genotype at variant locations
Ignore split reads and partial reads
Minimum supporting read % for reporting MBEY |4.0 | ]
l |
| Lower end of the base quality range for the binomial test ite... |2l.'.‘l | i
|
'l Upper end of the base quality range for the binomial test ite... |30 |
]
|
|

Ij <<bace | [ Next>> | [Lpnen | [ concel ]

SNP Detection output: Once the SNP Detection step is over, an output list like the one shown below appears in the navigator pane.

-3¢ SNPs with confidence score cutoff 50
.[+=] SMP Multi Sample Report
-] Single Base Variant Lists
EI Multi Base Yariant Lists

Output objects in the navigator after SNP Detection
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It consists of a main SNP object (SNPs list with confidence score cut-off 50), SNP Multi Sample Report, and two folders named
Single Base Variant (SBV) Lists and Multi Base Variant (MBV) lists; each of which includes one region list per sample.

a. Inspect SNP results: One can right click on the SNPs list with confidence score cut-off 50 and have a glance at the
summary statistics of number of substitutions, Insertions, deletions, Ti/Tv ratio etc. as shown below.

(%, SNPResultNode Inspector |
pect

Mame |SNP5 with confidence score cutoff 50 |
Motes | Read List : Recalibrated Local Realigned Reads “
SMP detection method used : Low Frequency Caller E
Iterative mode minimum threshold guality : 20 L
Iterative mode maximum threshold guality @ 30 |
dbSMP annotation node : dbSMHP 147 -
Creation date | Tue Apr 18 15:19:42 15T 2017 |
| |
Last modified date  Tue Apr 18 15:19:42 IST 2017 | |
Owner |gxuser | |
H Qraganism |Hnmo sapiens |
Mo of Samples |2 | N
Summary Statistics
Normal Tumor 1
Substitution 15.0 17.0
Insertion 3.0 4.0
Delation 2.0 2.0
Complex 0.0 0.0
Homozygous 0.0 0.0
Heterozyoous 20.0 23.0
Transition mutations (Ti) 9.0 11.0
Transwversion mutations (Tv) 5.0 &.00
TifTwv ratio 15 1.8333334
known (dbshP) 20.0 22.0
Mowvel (dbSHP) 0.0 1.0
:|' Overlap (db5HP) 0.0 0.0

SNP Result Node Inspector

b. SNP Multi-Sample Report or Multi-Sample Variant Allele List (MSVAL): Is a combined report of SNPs detected in all the
samples in the experiment. Each row in the report contains information about variant allele occurring in one or more
samples at that particular location and the sample count column shows the number of samples in which the variant allele
is present in the SNP call. SNP Multi-Sample Report is used for all the subsequent analysis steps such as find Significant
SNPs, SNP Effect Analysis, and Cluster Regions.
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% RegionListNode Inspector =]
Name | SNP biult Sample Report ]
Organism | Homo sapiens ]
Notes
Creation date |Sun Jun 25 21:58:43 1ST 2017 ]
Last modified date | Sun Jun 25 21:58:43 1T 2017 ]
Owner | gruser ]
Number of Regions  |4,386 ]
Regions | Histogram | Summary Statistics | Annotations|
Chromo: Start End Reference |Variant A...| Variant T...| Sample ... |Experime..d Supporti...| Variant Total Re... | Percent S... SNP Call ...|Scare (P0... Zygosity (P0...jSupporti...| Variant Total Re... | Percent £
chr9 98011602|98011602|T c Substitution 2| 0.083333 0.000000| 0.000000| 0| 0.000000{Ic 0.000000| 0.000000 0[ 0.0000¢ ~
chrg 98209509/ 98209509|C T Substitution 1] 0.041667) 0.000000| 0.000000 0| 0.000000{Ic 0.000000| 0.000000 0| 0.0000¢
chrg $8209594| 98209594/C A Substitution 9| 0.583333 0.000000| 0.000000! 0| 0.000000]ic 0.000000] 0.000000 0| 0.0000¢
chrd 98211572|98211572T A Substitution 2| 0.083333) 0.000000| 0.000000| 0| 0.000000]Ic 0.000000| 0.000000 0| 0.0000¢
chrd 98215664| 98215664/C T Substitution 1] 0.041667) 24.00000, 28.00000 25| 12.00000|ref 19.44444) 25.00000 108] 41.534:
chr9 98215671|98215671T C Substitution 2| 0.083333 43.65079| 53.17460| 126 4.992785/C/T 1000.000/Heterozygous §31.32530] 44.17671 249 26.413:
chrg 98215678|98215678|C T Substitution 1] 0.041667 5.440414 8.031088 386| 3.010116/C/T 146.9523 |Heterozygous § 2.322738| 3.789731 818 8.91770
chrg 98215692| 98215692|C A Substitution 2| 0.083333 20.79208 24.25743 404| 6.435644/4/C 1000.000|Heterozygous | 15.44910| 18.68263 835] 7.2487¢
chrd 98215697/ 98215697|C T Substitution 1] 0.041667) 5.319149 6.117021 376| 5.319149|C/T 160.3773|Heterozygous §3.283174] 4.651163 731] 4.7879
chrd 98215701/98215701 T C Substitution 2| 0.083333) 32.97587 35.92493 373| 2.223239(C/T 1000.000/Heterozygous § 35.77465| 39.71831 710 2.8612¢
chr9 98215704/ 98215704A c Substitution 2| 0.083333 24.39678| 24.93298| 373| 6.192735|A/C 1000.000/Heterozygous § 22.03148| 23.45209 699 10.928:
chrg 98215708|98215708|C A Substitution 2| 0.083333) 3.927492| 4.229608| 331) 12.22403|A/C 145.2626|Heterozygous § 6.500000| 6.500000 600 26.410:
chrg 98215715|98215715[T A Substitution 1| 0.083333] 100.0000| 100.0000| 7| 0.000000]ic 9259259 92.59259 27| 7.40740
chr 8218474 98218474/C GC Insertion 3/ 0.1 0.000000| 0.000000 0| 0.000000]Ic 0.000000| 0.000000 0| 0.0000¢
chr B8218624|98218624|C T Substitution 1 0.0 0.000000| 0.000000 0| 0.000000]Ic 0.000000| 0.000000 0| 0.0000¢
chr! 8220322 98220322 A C Substitution 2| 0.0 0.000000| 0.000000 0] 0.000000]Ic 0.000000| 0.000000 0| 0.0000¢
chr! 8221861|98221861 T C Substitution 3] 0.1 0.000000| 0.000000 0| 0.000000{Ic 0.000000| 0.000000 0| 0.0000¢
chrg 98224350| 98224360[C c Substitution 3| 0.166667] 0.000000| 0.000000! 0| 0.000000]ic 0.000000] 0.000000 0| 0.0000¢
chrd 98229389| 98229389|C c Substitution 3| 0.166667 0.000000| 0.000000| 0| 0.000000]Ic 0.000000| 0.000000 0] 0.0000¢ _
g an32100al penaannals = G BRCFTEELE T ey ERr T A Ammnnn A mnanAn ~nnnnns

Single Base Variant Lists: This folder contains one region list per sample giving the information about location and type
of variant called along with the score associated with the variant. The supporting attributes are listed in the report; like
percent of supporting reads for the variant, ATGC composition, total reads overlapping the variant and strand bias etc.
Some of these attributes are assigned by the SNP caller like Zygosity, SNP called and score while other attributes in the
list are the qualifying attributes like strand bias, total reads, percent supporting reads, and percent variant reads.

Mame  SBV_P000102-5131400060-EVE_S4

Organism | Hom

0 sapiens

MNotes

Creation date ‘Sun Jun 25 21:58:48 IST 2017

Last modified date ‘Sun Jun 25 21:58:48 IST 2017

Owner | guuser

Number of Regions 301

Regions | Histogram | Summary Statistics | Annotations

Start End Variant Variant T...| SNP Call ...|Score ﬂ_l Zygosity...| Supporti...| Variant Total Re... | Percent As (P000...| Cs (P000...| G5 (PO00...| Ts (P000...| -5 (PO0O...| Part Of...
©022378| 6022378 7T [ Substitution|[A/G 441.6179\Heterozv. 50.00000| 88.88889 18 11.11111 o 0 | 2 1ves -
©022386| 6022386T A Substitution|A/G 292.3228|Heterozy... | 31.25000| 81.25000 16| 22.50000 5 0 8| 3 QMo
©022386| 6022386]T [ ubstitution|A/G 292.3228|Heterozy. 0.00000| 81.25000] 37.5000¢ 5 0 8 3 g'_ o

55209988 55209988|C A ubstitution|A 519.5385|Homozyg. 00.0000| 100.0000] 0.00000 13 0 0 QMo
55209992|55209892|C - Deletion - 510. lomozyg. 00.0000| 100.0000] .00000! 0 0 0 13|No
148512..[ 148512.../C - Deletion -/C 207. eterozy. 5.84211| 36.84211) 3.15788 0 12 0 7|No
148512, 148512...]T A ubstitution |A/T 209. eterozy. 5.84211| 36.84211 3.15789) 7 0 12 QMo
0954249|30954249 T C Substitution|C/T 671 sterozy. 2.00000| 72 0000 2 2.00000| 0 18 7 Q|No
0954270[30954270|C T Substitution|T 738.2117|Homozyg 95.00000| 95.0000 20| 4736842 0 0 1] 19 Q|No
1007828|31007828|G A Substitution A/ G 184.0016|Heterozy. 40.00000| 40.0000 5| 0.00000 & 0 9| Q|No
1007837|31007838|- C Insertion  |-/C 211.1817|Heterozy. 46.66667) 46 66667 5| 0.00000 0 7 ] 8|No
0976627|90976627|G - Deletion - 390.6703|Homozyg 100.0000| 100.0000 0f 0.00000 0 0 ] 10|Yes
0976628| 90976628)C - Deletion - 390.6703|Homozyg 100.0000| 100.0000 0[ 0.00000 0 0 0| 10|Yes
90976629| 90976629 T - Deletion - 390.6703|Homozyg 100.0000| 100.0000 10| 0.000000 0 0 0| 0 10|Yes
90976630| 90976630 T - Deletion - 390.6703|Homozyg 100.0000| 100.0000 10| 0.000000 0 0 0| 0 10|Yes
90976631|90976631|C - Deletion - 390.6703|Homozyg 100.0000| 100.0000 10| 0.000000 0 0 0| 0 10|Yes -

| © Find Next @ Find Previous [ Match Case

Single Base Variant Region List
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d. Multi Base Variant Lists: This folder contains one region list per sample giving the details of MNPs, multi-base

insertions and deletions.

strandngs i

Regions | Histogram | Summary Statistics | Annotations|

Last modified date

Name
Organism

Notes

Creation date

|MBY_1iA12878_chr21

|Homo sapiens

|Tue Dec 06 10:56:04 15T 2016

|Tue Dec 06 10:56:04 IST 2016

Owner | gxuser

Number of Regions | 234

Start End | Ref...| Vari...| Varian...| SNP Call ...| Score (N... | Zygos...| Suppo... Vari; Tot..|Perce...| Aver...| Aver...| Aver... | dbSNP...| dbSNP Id | dbSNP l‘_lﬂbSNP Match V
9459775| 9459777|TTA [TTG |Substit... TCA/TTA .| 790.5463|Heter. 36.63.../49.19 374/0.98.|185 97.4...|35.7...|Overlap | rs1814858 |A/G [single N
9459775| 9459777|TTA [TCA |Substit... TCA/TTA..| 790.5463|Heter... | 12.29.../49.19...[ 374|10.6...[165..../ 97.4...[35.7...|Overlap | rs1814858 |A/C }ﬂg\e N
9459834| 9459835|ATA |AAG  |Substit... |AAG/ATA | 1000.000|Heter. 23.04...|23.47 460/ 25.9...1217 95.4..|28.6.. |Novel
9459838| 9459843|CT... |CT Complex|CT/CTTG...| 820.1854|Heter... | 12.69...|32.65...| 441/ 20.6... Owerlap | rsL913863.r5)C/T,C/T }ﬂg\e,sl AL
9459838| 9459843|CT... |CTT... |Substit... |CT/CTTG...| 820.1854|Heter. 12.01..[32.865 441/36.7...|203 96.4...[12.4. |Overlap | rs1913868,rs|C/T,C/T  [single,si.. [M,N
9748937| 9748939|CCG |GAA |Substit... [GAA/GA.. | 1000.000|Heter... | 16.71.../25.55... 317|35.5...[73.8.../95.2...[33.2...|Overlap [ rsl714564 |A/C \si_ng\e N
9748937| 9748939|GCG |GAC  [Substit... |CAA/GA 1000.000|Heter. 8.201..|25.55 317[30.9..|73.8.../95.2.../33.2.. . |Overlap | s1714564 |AJC single N
9748954) 9748356|CTA |GCA  [Substit... [CCA/GT... | 286.5525|Heter... | 9.593...|28.19...| 344/ 61.3.../69.6...|95.2...|34.4.. |Novel
9748954| 9748955|CTA |GTC  |Substit... |[GCAJGT. 286.5525|Hster. 18560..|28.19 344/369..|696../952 344 |Novel
9750229 9750229|C GTC...|Insertion |G/GTCCC | 74.89297|Heter... | 14.70.../14.70... 68 23.5.../40.9...| 85.2...| 33.8. .. |Novel
9754989| 9754991|TCG [TTG  [Substit.. [TCA/TCG 203.4255|Hster. 9.090..|22.12 330[1.21.../68.0.../]97.0.../31.6...[Overlap | rs4118875 |T/C single N
9754989| 9754991|TCG |[TCA  |Substit... TCA/TCG...| 203.4265|Heter... | 12.72.../122.12...| 330/ 13.5.../68.0...|97.0...|31.6...|Overlap | rs4118675 |T/C single N
9755230[ 9755232|TGC [TCGA  |Substit... [TAT/TCGA | 552.0598|Heter 25 89. |58 46 390(3.44.../66.9...|96.7.../35.2...|Overlap | rs71241360.0A/C, A/C/T |single,si... [MN,N

[0

Chr....
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
chr21
<0

Find:

| @ Findnext @ Find Previous [ Match Case

==

[oc ] [ema )|

Multi Base Variant Region List

If multiple SNPs appear contiguously, they are split up as single SNPs in the single base variant reports, but are put
together into a single MNP in the Multi-Base Variant Reports.

Visual verification of the SNPs/InDels

1. SNP visualization in the Genome Browser: Dragging and dropping either the SNP result object, or the individual
sample SNP result region list into the Genome Browser will show all the SNPs and Indels in the Genome Browser. One can

navigate from one SNP to next in the Genome Browser very easily using the navigator options. One can also look for options

available on the track and the mismatch histogram shown in the coverage profile in the read list track. This can be used to

qualify and identify loci having SNPs. This mismatch histogram will show what part of the total reads is reference and what
part is variant. In order to look at the reads supporting variants one could look at the attributes of reads in the reads/ bases

in the read track by holding the mouse over particular read/ base (refer below picture).
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: chr13 v]dr 13:48955538-48955607;

(#4

- 20bp - =l
T T T T T T E]
chr13:48,955,538 chr13:48,355,551 chr 13:48,955,564 chr13:48,955,577 chr13:48,955,530 chr13:48,355,603 =4
CGATGTGAACATCGAATCATGGAATCCCTTGCATGGCTCTCAGTAAGTAGCTAAATAATTGAAGAAATTC El
=
001882-PRC-0001142_S12_Mi S Run0240 (All Aligned Reads) G
saral= e
%
i E
icl
ReadiD : MO1771:240:000000000- AH0J3:1:2102:6527:19743 1:N0:12
Match Status : Mate far i~
[ e

SNPs / dbSHP 147 (SNPs) Cigu:G?l..anm &
Read Quality : 33 al
M | mm | M [ [T Asgnment Score: 99  — J
Mapping Quality : 70 m=
Match Count: 1 o=
Transcripts / RefSeq Transcripts (2015.10.05) (Transcripts) :mlilhrﬂ 8,955,506 - 48,955,656 Bk |
. Mate Number : One 1.
Mate Start : chrl3:48 955,414
Alg Type: Normal -
dsheet (1rows) - /RefSeq (2015.10.05) (T Bage: C os
Chromosome  Start End TransaiptN...  Strand Cds| M-tch!'t;:: MISMATCH kne ID |
— - Location : 48.955 573 b
Find: | _@FndNexl @ Find Previous |
L [ﬂf‘ m\’l@:_ S 'J_H" igate Spreadsh .l@mml

|3obs: mo 0

2. Variant Support View (VSV): The other visualization is called the “Variant Support View" and can be launched by
right-clicking on the SNP results object (SBV, MBV, or Muti-Sample Report) in the navigator pane or from within the Genome
Browser via the right-click menu on the read list track. The variant support view is very useful when the coverage for certain
regions is very deep and it is not possible to look at all the reads in the Genome Browser. Variant support view takes all the
reads and compresses the neighborhood region 10 bases on each side of the query base to a table containing few rows
where one can see the neighboring bases and have a feel for overall quality of the region around the base. Therefore VSV is
very useful for verifying heterozygous SNPs visually with more confidence.

e T E— _
E Variant Support View - STRAN-000001882-PRC-0001142_512_MiSeq01-Run0240 [dlrﬁm

/|| cluster 1d o o[RS 1 [ (ST (O [ Y [

G G = T & T = A G T A

A Size

Prioritizing the SNPs/ InDels

sayadoly @ [

The SNP Detection workflow may output hundreds and thousands of SNPs from a single sample and the numbers go up if there are
many samples in an experiment. So ranking or rating these SNPs becomes very important. Described below are the various ways in
which Strand NGS is able to prioritize the SNPs after detection and extract relevant SNPs.
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1. SNP Effect Analysis: This particular step in workflow helps find the SNPs which overlap a protein coding region of a
gene and compute the effect it might have on the gene function. The SNP Effect Analysis finds not just the biological
consequences of SNP but it can compute non protein coding effects too; like effect of presence of SNPs in 5' UTR etc.
The list is shown below:

it orerte — =
e _ \

Select SMP Repart [ SMP Region List for effect prediction
SNP Report | SBV_P000102-5131400060-EYE_54 | | Choose... ]
Choose effects to output
| [ Protein effects @ O | Non-protein eff... CE=IN
START_LOST SYNOMYMOUS_CODING
STOP_GAINED INTRONIC
STOP_LOST SPRIME_UTR
FRAMESHIFT_CODING 3PRIME_UTR
MON_SYMONYMOUS_CODING LPSTREAM
SPLICE_SITE DOWNSTREAM
ESSENTIAL_SPLICE_SITE INTERGENIC
EXOMIC NEAR_GENE
GENIC
COMPLEX_VARIATION

ES \

To execute this step, the desired transcript annotations should have been chosen during the experiment creation step
(Ensembl, RefSeq or UCSC transcript annotations), which could be downloaded through Annotations Manager.

The results of the analysis are added as additional columns to the SNP Detection list as genes overlapping the SNPs, the
transcript and the consequence column. The list also contains the columns indicating the consequences in standard
HGVS nomenclature.

N W0 R - e E

Name Effects for SNP Multi Sample Report

Organism  Homo sapiens

Notes | SNP Region List : SNP Multi Sample Report
Transcript : RefSeq Transcripts (2015, 10.05)
Delta for upstream : 2000

Delta for downstream : 2000

Delta for near qene ; 500

4

Creationdate | Tue Jun 27 20:15:52 1T 2017

Last modified date | Tue Jun 27 20:15:52 IST 2017

Owner | gruser

Number of Regions |10,810

Regions | Histogram | Summary Statistics | Annotations|

NP 1d | dbSNP Al Strand Gene Gene .| Transcript Consequence Exon ...|Position in cD! Position in Protein Amino Acid Changg| A otein H
854351 0.991014(+ 5925 RB1 NM_000321 |INTRONIC 0.48878271T>C . 137+86T>C -
83574280] + RB .00 RAMESHIFT_CODING 2|344-348 | [s} 1456_4888  |c 178_182del p_Leus0fs
20342 | 0.238868[+ RB 00| RONIC v T W J
98617 0.95 1+ RB .00 RONIC fs} 358T>G .500+23T>G
98616 0.90 5|+ RB -00 RONIC fo} 44> G 501-77A>C
38578527 .00 4+ RB -00 YNO 0US_CODING 6|737-737 191-191 L->L fo} 3C>T c571C>T p.leul91leu
092888 0.106030(+ RB -00 ITRONIC fo} 4. 4C>T [s 7+74C>T
85587 0.914337(+ RB -00 ITRONIC fo} 47469C>T [s B8-72G>T
i71805439) 0.000033|+ RB -00 YNONYMOUS_CODING 13|1390-1390 408-408 T->T a 51062A>C [s 4AxC p.Thr408Thr EI
+ RB -00 ITRONIC a 53648T>A [s 3-B2T>A
02022369 0.725240(+ 2 RB -00032 ITRONIC a 53669dupA [s 3-61dup
21913302 + 5925 ‘REI NM_000321 |STOP_GAINED 14/1529-1529 455-455 R->5top 0.48953760C>T . 1363C>T p.Arg455Ter
+ 5925 ‘REI NM_000321 |INTRONIC 0.48953873A>G . 1389+87A>G
+ 5925 RB1 NM_000321 |INTRONIC 0.48954131C>A €.1390-58C>A
+ 5925 REL  |NM_000321 |INTRONIC 0.48954133C>A |r.1390-56C>A
+ 5375 RR1 NM 000321 INTRONIC n 48954137T>A r 1390-52T>A e
< [
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The resulting region list of SNP Effect Analysis can be dragged and dropped into the Genome Browser and one can view
the results as shown in the figure below.

DB E A e el 8D k7 dris +|arissessassosassaeas; [#4
n 140bp H Bl
T T T T T =~ g
chr13:48,953,690 chr12:48,852,720 chr13:48,953,751 chr13:48,853,781 chr13:43,852 812 2
P TSR PP — . a
=
PP AEVE— @R |-f2
Tl
=i
L
I iTOF‘_GAINED I
L. | A
SNPs / dbSNP 147 [SNPs) -
fomo 0 @ m oon m i 0f E§ mmm E|
Transcriots / RefSea Transcripts (2015.10.051 (Transcrists] i
Spresdsheet (2,852 rows) - STRAN-000001900-PRC-0001151_53_MiSeq0 1-Run0240 (all Aligned Reads) oo
Chromosome  Start End Read D Read Length CIGAR Mate Locat... Mate Number Strand
[ 1 ] 3
Find: ‘ | (@ Find Next (&) Find Previous
[m=1] Chr \ﬂe}\lﬂ Spreadsheet LI;_TI Navigate Spreadsheet LEI Search Result I
|Tobs: w0 0 | |

2. Region List Operations: The SNP list arising from SNP Detection can be filtered using region lists operations option in the
tool. Even the SNP effect analysis report can further be filtered to like finding just stop gain or start loss events etc. The
Region List Operations allows one to look at the data in the form of histograms or scatter plots to get a better sense of
the SNPs or the data that we get from SNP Detection workflow. Using the Region List Operations one can select for the
SNPs in the samples based on the type of consequence, % supporting reads, and coverage etc.

Edit Region List
The sliders on the right side apply fiters on columns, Columns can be modified by using the availzble operation set, The plots can be used to graphically depict the regions.
. Displaying 331 of 6140 regions.
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SNP Analysis

3. Validation and Prioritization based on External Databases: Another way of rating the SNPs is through external
annotations like dbSNP. dbSNP is present in the annotations and can be downloaded. One can find the SNPs already

listed in the database or look for SNPs that are novel i.e., not listed on the database.

. Find Significant SNPs: is another way to prioritize the SNPs. It is most useful when one is dealing with multiple samples
and multiple experimental setups. It can be used for quickly identifying population-specific variants, somatic mutations,
and tumor specific markers by using filtering criteria based on attributes like total coverage and percent strand bias (both
of which are fairly fixed) and supporting reads threshold (varies with respect to experiment or use case dependent). If we
are looking at normal individuals the threshold could be as high as 35 to 50% but in cancer samples we may be looking for

low frequency mutations then threshold could be as low as 5-10%.

The alleles are also filtered based on the number of samples/ groups where the allele is present. An allele present in large
number of samples or groups is common allele and is a rare allele if it is present only in a small number of samples or
groups. The exact specification of the confidence and the commonality criteria depends on the experimental design. The
work has options to handle at least four different experimental designs or setups as depicted below:

Y, Find Significant SNPs (Step 1 of 3)

Select Inputs
Select multi sample report, experimental setup and the corresponding interpretation.
Only the samples from the chosen interpretation are considered for the analysis.

Setup 1: This accepts any interpretation.
Setup 2: Interpretation should have two parameters (Group and Type) with Type being Normal For at least one sample in each Group.

Setup 3: Interpretation should have exactly one parameter,
Setup 4: Interpretation should have exactly one parameter with one condition being Mormal

Multi Sample Report  Multi Sample Report [ Choose... ]

Experimental setup

© A group of samples.

Orpl Gp2 Op3 Opd Multiple groups of samples, where each group

‘:“f""'v comprises at least one treatment (Test) and one

= Test

® = Normal control (Normal) samples.

ok L Lot Multiple groups of samples, each group comprising

samples with a different treatment.

Oroipl. Groing Orama Multiple groups of samples, one group comprising

@oo normal samples, and each of the other groups

@ comprising samples with a different treatment.
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% Differential SNP Analysis (Step 3 of 3)
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Visualization of results
Histogram of the alleles satisfying the spedfied cutoffs and filters

Predefined filtering use cases [p.;@-, confidence, commen variant alleles
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The distribution of the alleles satisfying the specified filter conditions is shown as a histogram. The total number of alleles
satisfying the filter condition is given on the top of the histogram.

A bar at a particular location in the histogram corresponds to the number of alleles satisfying the filter conditions whose supporting
reads % is at least some value. The different shades in the bars correspond to different numbers of supporting samples. The
histogram cannot show a large number of shades accurately. So when working with large number of samples, the samples are
binned and instead of having one shade per sample, there will be one shade for a range of samples.

Clicking on “Finish” would save the filtered list of variant alleles as a child of the input MSVAL. The result of this analysis step is also
an MSVAL; it will have no extra columns; only the rows that satisfy the chosen criteria will be present in the child MSVAL.
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New Generation Healthcare

About Strand

A History of Innovative Genomic Research

Strand Life Sciences is a global genomic profiling company and leader in precision medicine diagnostics, aimed at
empowering cancer care and genetic testing for inherited diseases. Strand works with physicians and hospitals to
enable faster clinical decision support for accurate molecular diagnosis, prognosis, therapy recommendations, and
clinical trials. The Strand Center for Genomics & Personalized Medicine is India’s 1st and only CAP & NABL accredited
NGS laboratory.

www.strandls.com

A Trusted Partner to Companies Worldwide

For 15 years, our genomics products and solutions have facilitated the work of leading researchers and
medical geneticists in over 2,000 laboratories and 100 hospitals around the world.

Strand Life Sciences Pvt. Ltd
5th Floor, Kirloskar Business Park, Bellary Road, Hebbal, Bangalore 560024
Phone;+91-80-40 (787263) Fax: +91-80-4078-7299



