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GWAS & SNP Analysis A Variant Interpretation
Large -N DNA-Seq Analysis A Cancer Diagnostics
Genomic Prediction A CNV Calling
Copy Number Analysis A Clinical Reporting
RNA-Seq Analysis A High-throughput NGS Testing
VSWarehouse
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| |u I

Fully Integrated with  VarSeq Workflows
Scalable Technology

Organize Samples into Projects
Centralized Clinical Report Hosting

Create Variant Assessment Catalogs
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CNV Caller

Current Sample: Cancer Sample 13 - Ratio

153
1,33
1.1
0.9

Current Sample: Cancer Sample 13 - Z Score

104

Curr_en( Sample: Cancer Sample 13 - CNV State

Flefs_eq Genes 105v2, NCBI

BRCA2

Project Data @l

Project Data @l

User Annotations W

Current Sample: SRR3163035 - Z Score

10

o

Current Sample: SRR3163035 - Variant Allele Freq
reoews —ve— e

Sresmerecap op gy e su-

%-MM A,

Project Data i

ProjectData[+] m

Current Sample: SRR3163035 - CNV State

Current Sample: SRR3163035 - LoH State

|>Dek.~bon

l

Db\emrw{

LTI T 10T — .= ]

Triploid

Project Data i

wmeee 1

Project Data i
I»Tvok)d
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CNV

Create Sample Project
Compute Sample Coverage

Call CNVs

¥

Plot on Genome Browser
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r Coverage Computed on Targets |
in BED File

Add Samples to Reference Set

Run CNV for each Sample

Pick 30 Matched Controls N
Compute Ratio, Z-Score, BAF Reference

Samples
Classify Targets with DBN P
Event Segmentation with DBN
Global
OUtpUtS « Matched to Panel

Sample Aware

Target Region Table
CNV Event Table

Sample Summary Table
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13: 32,893.7K 13: 32,903.7K 13: 32,913.7K
L . | . L . | . L . | .
Current Sample: RD-NGSPROGENITYCANCER-SAMPLEA3 - Mean Depth
Gene=BRCAZ,RNA=MNM_000059.3,...
?[H] — ———
- Gene=BRCAZ RNA=NM_000
SO0 - -.
- - * -

,TEU'D Gene=BRCAZ,RNA=MNM_000059.3,... Gene=BRCAZ,
100

Current Sample Read Alignment: RD-NGSPROGENITYCANCER-SAMPLE13
Coverage

8OO

Sl d ol BB

RefSeq Genes 105v2, NCBI

T o -1

Read Degth
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Ratio
1.44182
L a71ea — 1.32404

2 o 1.37005
, i & N
I h79735 Loat

Ratio Z-score
- Z-Score: N

£ Score

- Ratio: N _I—qu 38

7.03499 3.67818

2.7559
1 ari, alageass Tﬂ;l—’b

. N N Deletion Duplication N
2 A CNV State P Coverage
A
. Ratio Zscore CNV State ‘

CNV Stafe

Duplicate
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Filgeng

¥ [ Variant
¥ [ Per Sample
[8 Genotype Zygosity
[# Frequency Aware Zygosity
[& GT Style Genotype
[& Compute Fields
v [ Per Trio
[& Mendel Error
¥ [ Project/Cohort
f& Variant Type
& Count Alleles
[& Annctate Transcripts
[# Annotate Regions
[& Aggregate Compute Fields
¥ [ Gene
¥ [ Per Sample
[# Sample PhoRank Gene Ranking
[& Count Alleles by Gene
[& Match Gene List (Per Sample)
¥ [ Per Tric
[& Compound Het Detection
¥ [ Project/Cohort
f& Variant PhoRank Gene Ranking
[& Aggregate Filtered Variants

[@ Match Genes Linked to Phenotypes

& Match Gene List
¥ [ Sample
['§ Sample Statistics
& Targeted Region Coverage
[& Binned Regicn Coverage
[& CNV Caller on Target Regions
[@ CNV Caller on Binned Regions
& LOH Caller on VAF

biosciences & nanosciences

'U.

U Targeted Region Coverage p A
- Bed A

-

i Binned Region Coverage p 1
- 1 v y

CNV A

U CNV Caller on Target Regions p
- Targeted Region Coverage [
CNV A

'U.

i CNV Calleron Binned Regions p 1
- Binned Region Coverage [
CNV A

12
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U A CNV State Z-Score Ratio
A p) 0

|| HD200-rep1_s1
Coverage
= B.U]J:
S 7.0003
2 50003
g =
3 3,000
1000
/ @ GenomeBrowse x4 Pile-up
lgroe @ % €@ D (17 ~ | 17: 41,188,679 - 41,273,117 ety
4,000
| Homo sapiens {Human), GRCh37 glk (Feb 2009) | ® - b
3.500 4
C_ I T — e EEae——— N 1
— 3000
4 17:41,198.1K 17:41,208.1K 17:41,218.1K 17:41,228.1K 17:41,238.1K 17: 41,248 ]
L 1 L 1 1 1 2 sw_
[ ] current Sample: Cancer Sample 7 - Ratio 2,000+
13 1.06261 0. ] i
E 1.04975 0.583207 a5
e 0.54 TR 1
0.2 3 0.427017 0571694 000+ .
500 - ."ﬁ
Curr?m Sample: Cancer Sample 7 - Z Score ] o 'i[ — o g’_l
3 — i 5 _ =
03 1.33748 0.306280 —
E 1.3977 ) M
] 12117 a0 RefSeq Genes 105v2, NCBI
B N 9.56099 L907Ee T
- B "~ FANCD2
-
Current Sample: Cancer Sample 7 - CNV State L J.;‘_
W Flel's_eq Genes 105v2, NCBI User Annotations fill
RPL21P4 g e
1-
U BRCAL{T—- s — I ===
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Klllumina

TruSight

p 48

Hlumina 4
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VCF

Cancer panel
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4 FASTQ
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BAM
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Filgen

biosciences & nanosciences

:

r
W4 Import Variants Wizard =

Import Variant Sources

Select Files:

@ Define Input

Add Fies
e input U0 CANCER-SAMPLEZ vcfigz
@ Change Options | |11, CANCER-SAMPLEjch:zz |
@ Review 3

11y CANCER-SAMPLEL vef.gz

| »

CANCER-SAMPLE4 vcf.gz

CANCER-SAMPLES wef.gz ~—
CANCER-SAMPLEG wef.gz
CANCER-SAMPLE7 wef.gz
CANCER-SAMPLES wef.gz
CANCER-SAMPLES wcf.gz

Select one or more
variant files to impart.

CANCER-SAMPLELO.vcf.gz

CANCER-SAMPLE11.vef.gz
CANCER-SAMPLEL 2 vef.gz
CANCER-SAMPLEL3.vcf.gz
CANCER-SAMPLEL4 vcf.gz

141s CANCER-SAMPLEISch.qz -
Append Records

P T e R e B
[ Advanced Options

< Back

VCF n A
BAM A

F ki
i/ Select BAM Files to be Associated with Each Sample @Elg

Select each sample's corresponding BAM file by selecting it from the drop down menu.

D:VarSeq-SampleCNVData/BAMs Found 48 BAM files m

Sample Name File Mame i
CAMCER-SAMPLEL  D:/VarSeg-SampleCMYData/BAMs [CANCER-SAMPLE 1.bam -
CAMCER-SAMPLE? D:/varSeg-SampleCNvData/BAMs [CANCER-SAMPLEZ. bam -
CAMCER-SAMPLE3  D:/VarSeg-SampleCMYData/BAMs f[CANCER-SAMPLE3.bam -
CAMNCER-SAMPLEY  D:jvarSeg-SampleCMvData/BAMs [CANCER-SAMPLE4.bam -
CAMCER-SAMPLES  D:jvarSeq-SampleCMyData/BAMs [CANCER-SAMPLES. bam -
LCANCFR-SAMPIFR N arSen-SamnleChiyhiats BAMs (CANCER -SAMPILES ham > Ea T

[] Make Paths Relative to Project

oK ]’ Cancel ]’ Help ]

15
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Filgeng

WYariant Info Gancer Sample 7
“Chr:Poz R/ &t Identifier Read Depth (DF)  Wariant Allele Freq  Allelic Depths (AD)
17:41244000 T/C relg942 1493 0.458333 104,88
17:41244301 T/C ? ? ? 77
17:41244435 T/C rsl6941 187 0.526882 88,98
17:41244524 Cc/T rs1800704 ? ? 7.7
17:41244815 T/C rs1800740 ? ? 77
17:41244936 GfA rs799917 211 0.438095 118,92
17:41245090 T/C rs56082113 ? ? 7.7
17:41245237 AlG rs16940 242 0.39834 145,96
17:41245466 GfA rs1799949 227 0.537445 105,122
17:41245471 Cc/T re4986850 229 0.532751 107,122
17:41246481 T/C rs1799950 ? ? 77
17:41246567 T/C rs1800063 ? ? 2,2
17:56772341 AlG re43511291 ? ? 7,7
17:56780540 G/T  rs193023460 ? ? 7.7
17:56787304 G/A  rs147241704 ? ? 7,7
17:56798128 AlG rs28363317 ? ? 7,7
17:59760996 AIG red4086763 188 0.484043 97,91
17:59763347 AlG rs4986764 195 0.471795 103,92
17:59763465 T/C re4986763 152 0.536913 69,80
Coverage
£ E
o 14003
2 10003
o 600 =
g ool _ il e
Pile-up
HW—:
700 4
600 3
5003
400 3
3004 -
200 3 " !
'“Il—: “u :

RefSeq (ienes 105v2, NCBI

|
L
%NH
|
&

biosciences & nanosciences

YICF
BAM p
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y Filgeng

biosciences & nanosciences

./ Data Source Libra b= | B
@. Add | [ Export /7 Plot - &1
b - -
I : + - Locations 4 B Targeted Panels (¢}
rl@ Annotation... I — , , ,
[ i) Browse ] Filter: * [(Any typ v] lHomo sapiens (Human), GRCh37 g1k (2 2009) v] Current Plot Data 4
3. Computed Data... o} ( ® ul ) [name - i
v B Local -= IonAmpliSeqExomePanelTargets2015-06-25-IonTorrent_GRCh_37_Homo_sapiens.tsf
User Annotations = IonAmpliSegInheritedDiseasePanelTargets2015-06-25-IonTorrent_GRCh_37_Homo_sapiens.tsf
| =
B Assessment Catalogs ] -= Nextera Rapid Capture Exome Targeted Regions 2013-03-07, Illumina
v & Public Annotations [ -= Nextera Rapid Capture Exome vs Expanded Exome Overlap Regions 2013-04-05, Illumina F
B Assemibly (] -= Nextera Rapid Capture Expanded Exome Targeted Regions 2013-04-08, Illumina

E -= Nextera Rapid Capture Expanded Exome Unique Regions 2013-04-05, Illumina
] -= NexteraRapidCaptureExomeTargetedRegions2013-03-07-Illumina_GRCh_37_Homo_sapiens.tsf

- Microarray: Protie Manpings | -= NexteraRapidCaptureExomevsExpandedExomeOverlapRegions2013-04-05-Illumina_GRCh_37_Homo_sapiens.tsf
I | Targeted Panels i B -= NexteraRapidCaptureExpandedExomeTargetedRegions2013-04-08-Illumina_GRCh_37_Homo_sapiens.tsf T

[ Variation and Function

m

[£) Genes and Regulation

E :—l NexteraRapidCaptureExpandedExomeUniqueRegions2013-04-05-Illumina_GRCh_37_Homo_sapiens.tsf

v @ Secure Annotations [F] == TruSight Autism Amplicon Design 2013-02-05, Iilumina
CADD == TruSight Cancer Amplicon Design 2013-02-05, Illumina
= g pl g
a OMIM T!'!— T iCinhe Aavdia A (0 r’\;’..-:-.. AA1E AN 4E Tlhimnine | - =
B OncoMD w Information shawing (28/28), 1 selected (756 MB)

» & Example Samples
lon AmpliSeq Cancer Hotspot Panel v2, lon Torrent

>

Description

The lon AmpliSeq™Cancer Hotspot Panel v2 is designed to amplify 207 amplicons covering approximately 2,800 COSMIC
mutations from 50 oncogenes and tumor suppressor genes. This includes the 739 COSMIC mutations from 46 genes in the
first lon AmpliSeqg™Cancer Panel along with added hotspot mutations from significant cancer genes. While maintaining
compatibility with FFPE samples and covering the same targets as the first lon AmpliSeq™Cancer Panel, we have included
additional mutations by adding several amplicons for hotspots in EZH2, GNA11, GNAQ, and IDH2, and by adding slightly longer
amplicons for other genes to help advance your cancer research

Properties

Type = Interval
=

B o) i)

llumina 4 Thermo Fisher Scientific 41 A i

VarSeqV
17
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Filgen

biosciences & nanosciences

\/ Convert Source Wizard

Select one or more files
to Convert.

Files must be of the
zame type to be
converted together.

Advanced Options

(- E-

Convert Data Source

Select Files:
@ Define Input :ec =

] SureSelect_Human_aAll_Exon_V6.bed fdd
@ Scan Input _

_Re

@ Change Options ki
@ Convert

< Back

Mext > ” Gancel

BEDN A
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Filgeng

¥ [ Variant

¥ [ Per Sample
[§ Genobype Zygosity
F& Frequency Aware Zygosity
[& GT Style Genotype
[@ Compute Fields
v [ Per Trio
g Mendel Error
¥ [ Project/Cohort
[@ Variant Type
& Count Alleles
[& Annctate Transcripts
[# Annotate Regions
[& Aggregate Compute Fields

¥ [ Gene

¥ [ Per Sample
[# Sample PhoRank Gene Ranking
[@ Count Alleles by Gene
[& Match Gene List (Per Sample)
¥ [ Per Tric
[# Compound Het Detection
¥ [ Project/Cohort
[& Variant PhoRank Gene Ranking
[# Aggregate Filtered Variants
I'@ Match Genes Linked to Phenotypes
s Match Gene List

* [ Sample

Sample Statistics

Targeted Region Coverage

Binned Regicn Coverage
CMW Caller on Target Regions
CMV Caller on Binned Regions
LOH Caller on VAF

ol &l &l &l|al sl

biosciences & nanosciences

-

W4 VarSeq

.:-Elg

' Cancer Panel

[ additional Depth Threshold

Percentage of bases covered at depths of 1x, 20x, 100x and 500x are reported. You can spedfy an additional

threshold here.

Percentage at Depth:

Select Track

5

Targeted Region Coverage

> (@l ]

19



Coverage Regions

il © 2 O O3

GCoverage Region Info

° Fegion
1:45794950-45795129
1:45796169-45796240
1:45796835-45797026
1:45797073-45797248
1:45797314-45797541
1:45797676-45797778
1:457978159-45738002
1:45798044-45798180
1:45798227-45798379
1:45798416-45798526
1:45798571-45798651
1:45798750-45798862
1:45798838-45799016
1:45799066-45799295
1:45800044-45800203
1:45805872-45805946
2:47596626-47596740
2:47600583-47600729
2:47600928-47601207
2:47602354-47602458
2:47604134-47604236
2:47606073-47606213
2:47606889-47607128
2:47612286-47612369
2:47613692-47613772

Mean Depth
458.004
441.012
722.182
690.602
650.588
710.757
862.980
747.438
703.353
662.928
701.300
683.195

756.43
722,583
388.581
556.973

208.47
456.068
550.189
455.657
453.165
410.319
514.317
513.036

551.58

Coverage Statizstice Gancer Panel for Gancer Sample 1

Min Depth
331
397
621
597
566
633
811
687
653
635
677
651
712
563
300
521
157
372
379
396
382
327
286
464
433

Max Depth
522
474
769
761
711
B8og
916
829
746
697
727
716
790
791
455
588
234
508
635
517
510
472
637
519
674

81
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

& 20
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

%100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

% A00x
28.655
0

100

100

100

100

100

100

100

100

100

100

100

100

0

100

0
6.80272
82.8571
16.1905
13.5922
i}

62.5
67.8571
72.8395

A )

Filgen

biosciences & nanosciences

20

=



CNV A Filgeng

* | Variant
¥ [ Per Sample
[8 Genotype Zygosity
F& Frequency Aware Zygosity
[& GT Style Genotype
[& Compute Fields
¥ L Per Trio
[& Mendel Error
¥ [ Project/Cohort
f& Variant Type
& Count Alleles
F& Annotate Transcripts
[# Annotate Regions
f& Aggregate Compute Fields
* | Gene
¥ [ Per Sample
[# Sample PhoRank Gene Ranking
[& Count Alleles by Gene
[& Match Gene List (Per Sample)
* L Per Trio
[& Compound Het Detection
¥ [ Project/Cohort
f& Variant PhoRank Gene Ranking
[# Aggregate Filtered Variants
[# Match Genes Linked to Phenotypes
['& Match Gene List
* [ Sample
[& Sample Statistics
@ Targeted Region Coverage
IE Binned Region Coverage
[# CMV Caller on Target Regions

[ CMV Caller on Binned Regions
& LOH Caller on VAF

5

biosciences & nanosciences

Wy Varseq uﬂl_mh
Farameters fidvanced

Expected CHNW Rate Somewhat Common v]

Reference Samples

Minimum Mumber of Reference Samples 10 :
Maximum MNumber of Reference Samples 1] =
Exclude reference zamples with percent difference ereater than 20 -

Add zamples to reference set

Ihdependently narmalize non-autozomal targets

Reference Sample Folder: Coverage Reference Samples Reszet ] [ Browse

25 Flag Threzsholds

>

Controlz average target mean depth below 10

|-

Contralz wariation coefficient above N5

Cptional Regionz Ienored During Mormalization

Safact an imtenval source that defines the masked regions. Select Track

OF ll Gancel ll Help l

CNV Caller on Target Regions 3]
QC A

21



CNVA J

Sample Table
QC

O
[

Filgeng

biosciences & nanosciences

Sample Info

Goverage Statistice Gancer Panel

Samplez  Sample Mean Depth  SampleMeanForwardDepth Sample Mean Reverze Depth Sample ¥ 1x Sample ¥ 20x Sample % 100x  Sample % 500x

Cancer Sample 25
Cancer Sample 26
Cancer Sample 27
Cancer Sample 28
Cancer Sample 29
Cancer Sample 30
Cancer Sample 31
Cancer Sample 32
Cancer Sample 33
Cancer Sample 34
Cancer Sample 33
Cancer Sample 36
Cancer Sample 37
Cancer Sample 38
Cancer Sample 39
Cancer Sample 40
Cancer Sample 41
Cancer Sample 42
Cancer Sample 43
Cancer Sample 44
Cancer Sample 45

144.426
681.601
556.331
586.246
183.8890
147.068
552.113

570.24
401.821
19.4118
172.921
682.728
771.953
296.208
617.615
475.563
28.3141

412.22

619.86

393.09
328.852

74.6347
353.186
288.364
302.465
95.2023
75.6568
281.229
290.126
206.623
9.82568
89.1312
350.094
395.482
150.766
316.354
241.922
14,3682
212.505
321.093
203.393
165.296

69.791
328.415
267.966
283.781
88.6863
71.4111
270.884
280.115
195.198
9.58581
83.7899
332.634
376.471
145.442
301.261
233.641
13.9457
199.715
208.767
189.697
158.556

100
100
100
100
100
100
100
100
100
99.9837
100
100
100
100
100
100
99,9943
100
100
100
100

99.869
100

100

100

100
99.9471
100

100
99,8983
45.5645
100

100

100
99,9821
100
99.8763
76.2877
100

100

100

100

81.5915
99.7713
99.8437
949.7656
97.2301
95.23
9846.7501
99.6581
99.3529
0
98.0066
99.8046
940.7049
99.3513
99.6614
99.1877
0
949.5124
090.8185
949.7306
846.5393

0

79.765
64.2316
68.7547
0

0

62.769
65.1278
23.0273
0

0
82.7505
89.547
0
73.8583
42.1924
0
24.4785
73.4201
16.6892
0.175813

Copy Mumber Wariants
# GWY Events

Sample Flagz  Inferred Gender

?

R R R I -t et |

High IQR,Low Sample Mean Depth

S I IECC RS R RN

High IQR,Low Sample Mean Depth
?

2
?
2

mI o md md g md md md ol ad ol md ad md md ad o md g md md

22
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CNVA J

Filgeng

Coverage Region Table

i

Ratio Z-score

B

Diploid Deletion

biosciences & nanosciences

Duplication P

CGoverage Region Info

- RFegion
1:45798416-45798526
1:45798571-45798651
1:45798750-45798862
1:45798938-45799016
1:45799066-45799295
1:45800044-45800203
1:45805872-45805946
2:47586626-47556740
2:47600583-47600729
2:47600928-47601207
2:47602354-47602458
2:47604134-47604236
2:47606073-47606213
2:47606889-47607128
2:47612286-47612369
2:476136092-47613772

Mean Depth
662.928
701.309
683.195

756.43
722.583
388.581
556.973

208.47
456.068
530.189
455.657
453.165
410.319
514.317
513.036

551.58

Goverage Statistics Gancer Panel for Gancer Sample 1

Min Diepth
635
677
651
712
563
300
521
157
372
379
396
382
327
286
464
433

ax Depth
697
727
716
790
791
455
588
234
508
635
517
510
472
637
549
674

% 1=
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

% 20x
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

% 100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

% H00x

0
6.80272
82.8571
16.1905
13.5922

0

62.5
67.8571
72.8395

Target Gopy Number State for Gancer Sample 1

G State Flaes Z Scare Ratio  Wariants Considered
Diploid ? -0.0328397 0.99772 a
Diploid ? 0.712468 1.05367 a
Diploid ? 1.16314 1.10108 0
Diploid ? 1.06012 1.10258 0
Diploid ? 0.609163 1.05001 0
Diploid ? -0.529925 0.957499 0
Diploid ? 0.392859 1.04146 0

Het Deletion ? -2.88048 0.5284975 0
Diploid ? 0.238906 1.03 0
Diploid ? 0.500308 1.04318 1
Diploid ? -0.389887 0.957959 a
Diploid ? -0.343476 0.970031 0
Diploid ? -0.658619 0.926245 0
Diploid ? 0.614464 1.05725 0
Diploid ? -0.10762 0.988171 0
Diploid ? 0.212828 1.02333 0

23



CNVA Filgeng

biosciences & nanosciences

CNVs Table

U 1 P Diploid Deletion Duplication P
P-value
GNY Info Gancer Sample 3
. Fegion | # Targets Span GMW State Flagz Ave Target Mean Depth  fve Z Score frvg Fatio  Supporting LOH Wariants p—value
7:6013011-6018347 3 5337 Het Deletion  High Centrols Variation,Low Z Score 52.8089 -1.62329 0.380012 0 0.0329238548874855
10:43606636-43600143 4 2508 Duplicate Within Regicnal IQR 153.515 2.57413 1.23655 0 0.000513269216753542
11:108213930-108236255 7 22326 Het Deletion ? 75.8131 -3.97302  0.504004 0 8.05861182905793e-14
17:7579293-7579932 3 640 Duplicate Within Regional IQR 153.536 2.51492 1.2535 0 0.00327462935820222
17:20422309-29422407 1 a9 Dugplicate ? 124.061 3.13198 1.40498 0 0.0324721410870552
17:29557841-29559227 2 1387 Duplicate ? 152.233 2.94003 1.42884 0  0.00469905091449618

24



Coverage Region
Table Z-Score

Coverage Region
Table P-value

CNVs Table
CNV State

A )

Filgen

biosciences & nanosciences
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