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* Founded in 1998

* Genetic association software

* Analytic services

* Hundreds of users worldwide

* Over 800 customer citations in scientific
journals
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*+ GWAS & SNP Analysis + Variant Annotation & Filtering

+ Large-N DNA-Seq Analysis * ACMG & AMP Guideline Workflow
* Genomic Prediction * Clinical Reporting

» Copy Number Analysis + CNV Calling

* RNA-Seq Analysis * High-throughput NGS Testing
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SNP & VARIATION SUITE

A powerful analytic tool created specifically to empower biologists and
other researchers to easily perform complex analyses and
visualizations on genomic and phenotypic data.
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Applications

+ Powerful Data Management » Genotype Analysis

* Rich Visualizations (GenomeBrowse) + Agrigenomics Analysis

* Robust Static + DNA/RNA Sequence Analysis
* Flexible * CNV Analysis
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+ Bostaurus (%)

+ Canis familiaris ({3)

+ Capra hircus (V%)

+ Cricetulus griseus (Fv{Z—X/\LZH-)
« Equus caballus (JY)

+ Feliscatus (1)

+ Gallus gallus (ZTH))

+ Heterocephalus glaber (J\Wh7/{%X3)
+ Homo sapiens (Eh)

+ Macaca mulatta (Zh5 )

+  Meleagris gallopavo (3 FX>F3V)

+ Mus musculus (Y¥J2X)

« Nomascus leucogenys (RO>OFFAHIL)
+ Oryctolagus cuniculus (7F9H%)

« Ovis aries (£Y>)

+ Pan troglodytes (F>/{>>-)

+ Rattus norvegicus (3¥h)

+ Sus scrofa (7%)

+  Vicugna pacos (7JL/)Uh)

TOfth
+  Apis mellifera (£4393Y/)(F)

« Anopheles gambiae (/\¥435#h)

+ Caenorhabditis elegans (#£9)

» Drospphila melanogaster (239>39/)(I)

+ E.coli (KIBE)

+ Leishmaniainfantum JPCM5 (U—31¥=7Z&F4R)
+  Mycobacterium tuberculosis H37Rv (§5#%&)

« Plasmodium falciparum 3D7 (¥3Y7)

« Saccharomyces cerevisiae (HEFEER)

« Schizosaccharomyces pombe (9ZEER})

« Staphylococcus aureus (T RIEKE)
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+ Arabidopsis thaliana (304323 X7)
+ Brassicarapa (7757)

« Capsicum annuum (FIH353)

+ Carica papaya (JVJ{17)

+ Cicer arietinum (£333X)

« Citrullus lanatus (X{})

«  Cucumis melo (XO>)

« Cynarascolymus (7—74F3—%)
+ Eucalyptus grandis (2—4V)

+  Glycine max (44X)

+  Gossypium raimondii (94)

+ Oryza sativa (1%)

+  Prunus persica (FF)

+ Setariaitalica (79)

+ Solanum lycopersicm (hYh)

+ Solanum tuberosum (Sv¥HAE)
+ Sorghum bicolor (£0J%)

+  Theobroma cacao (hh+)

+ Zeamays (MJEODY)
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+ lIctalurus punctatus (F7XUh3<X)

+ Danio retio (€7371v21)

« Medaka (X47)

+ Oncorhynchus mykiss (ZZYX)

« Oreochromis niloticus (FJIL7135E7)
+ Salmo salar (91t(378%)
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New Features

« Added support for Gene x Enaronment (GxE) Interaction
orials terms in Numeric Regression. See Nume

8 September 22, 2015

Recent Customer Publications

This month we wanted to highlight four publications from a few

* Windows 7 or later (64-bit recommended), Linux Ubuntu 14.04 or later (64-bit only), Linux RHEL 7 or later,
or equivalently CentOS 7 or later (64-bit only), Mac OS X 10.11 or later

Standard

* 4GB of RAM

* Multicore CPU

*+ 100GB of space available for annotations and
projects

Advanced

16GB+ of RAM (32GB for Servers)
8+ CPU Cores
1TB of space available for annotations and projects
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Thermo Fisher Scientific T (Affymetrix) . illumina$t ®
SNP/CNVXA7O7LAT =3Il BLPRERS -HI>
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NEIBETT.

Text files

Excel XLS and XLSX

Affymetrix CEL, CHP, CNT, CNCHP, TXT files
illumina Final Report Text files, Matrix Text files,
iControlDB Data

Plink PED, TPED and BED files with supporting files
Agilent files

NimbleGen Data Summary Files

VCF files version 4.0+

Complete Genomics Var Files

Impute2 GWAS files

HapMap format

MACH output

RNA-Seq Tabularized Quantification
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Genotype Analysis
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Call rate, HWE, MAPICED{SNPI/ILFU> Y « SEHOREE(E (Population stratification)
EIHAFE7% <9 SNPORRE + SNP concordance
Cryptic relatednessDIREE « MRIERER (Gender misidentification) D&k
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Correlation/Trend Test
Chi-Squared Test

Odds Ratio

Fisher's Exact Test
Armitage Trend Test
Analysis of Deviance
linear or logistic regression
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[ElVEf#4r (Regression Analysis) ]
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[LD Score Regression]
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Agrigenomics Analysis

[(IRAZREET VAR (Mixed Linear Model Analysis) ]
RAZEETTIVERMTIE. Cryptic relatednesst Pedigree structureZfIELDD. B FET AU TERIBIFZETIS

RITR EIEFET —HCEIKEIRDZ LORGEICIT IO DFUVEE N ZIRELET

Mixed Model GWAS using a single locus (EMMAX)
Multi-locus mixed model GWAS (MLMM)

[Genomic Prediction]
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BN ETEER 2, RIRET —4%830(CRRINDN BB ERECHVTOREADEADEIRN BTEEICARD, IR MIREAE— RS
(CEHRIITT,

» Genomic Best Linear Unbiased Predictors (GBLUP)
» Bayes C and C-pi

[K-Fold Cross Validation]
REWREEZE (Cross Validation) ZFWT. &FAIFE (GBLUP, Bayes C, Bayes C-pi) O/\TA—Y>ADFHiIZ1TL\. [E
BFCRIRBFRAICERIZET VDS EZITVET,

CNV Analysis

[JE-#RE (CNV) O]
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49071 LaCGHOFER (. NyF IR ([ERHES -
ERBSDIRIBEAY) . Genomic wave, EEFIDFEBIERE. £<
OBEICEST. B2 B FAERIET, SVSE. B4y = .
T{—DREBEZIRE - HIE S 28K < BRIEEZIBEL TLE T, ~

Derivative log ratio spread (DLRS)
WEDTH ,
4RIERER  (Gender misidentification) 7 =
SNPI-JLEL “ =

Principal component analysis(PCA)
Genomic waveDIRHEHEIE  BRE

[CNVESERZHT]

7 —-HFZ(EPCATfLElIog ratioT—4. CNVIXREFIIME.
loss - neutral - gainD3F 2 (F2ARREICE D VBB E Z AL : ’
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DNA-Seq Analysis
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* dbSNP « dbNSFP Functional Predictions
» RefSeq Genes + Clinvar
* 1000 Genomes + ClVic
* NHLBI 6500 Exomes * ICGC Simple Somatic Mutation
+ EXAC Variant . BEELTF/\RNOI-TYRT—4
+ gnomAD Exomes/Genomes o WRALTI)F7—23>7—4 LRE
(TANHUD 5] T .

VCFI7ACEENZIMIER (BRD)-RRE. JA)T—1E) |
FIFRIEY )73 )Y -2DEREF AL T, /A XPIESSNPORR
EBSIWVEREREEZRDOBIAHBEZITIENBIRET T,

(RIS TN OF — FHEH] S
YOI NORRIERPT )7 —33>F - IOPLISEEERICEDE F ’ 1
BOBEHRERULEROMIEE(TSLNTRETT, . . tEcEERENEGEEC
+ de Novo Mutations R
» Compound Heterozygous Polymorphisms =

* Rare Recessive Homozygous Polymorphisms

(L7 NUF > NEERRT]
BEEEZE (L7NU7UN) OBEMBFZITIEHIC. BEOLPZNIT Y NBIRFILCFEDTHERZITS[ Collapse
Methods |IMEBENTVEF YT, ZORR(C. EEFREEEPY > TV HOBEMOHIEZITI. MMAZESET )V OERHFIARETT,

+ Count Variants per Gene + KBAC with Regression
+ CMC with Hoteling T Squared Test * Mixed-Model KBAC
+ CMC with Regression * SKAT-O

+ KBAC with Permutation Testing

RNA-Seq Analysis

[DESeq Analysis]

RIS =T oY —(CEBRNA-SeqEn FRIRET )1 T51 > L0158
BNz BIGFIEDY—-RNUY N =52 FAWT. B FRIREMAEIT
W£J, Anders and Huber (2010)([C&DBIFEENIZDESeq7ILIUX L%
BEL. Y- FhD> M —S0OFEE D EOMKFEBHROHETE® ., 21D ME
FTIEFIRALT. RIRE BB T E2RE TN TEET ., 2OMICEY
W=THOFIIEL A B EMFE DT EREBITIENTE, STER/R
MP-valuetFold ChangeDIETI(ILAUSJ#ITIET. FetHICERE
H0H2FIREEBECF2EAHEICHIIFDRIENTEFT.

[Normalization&Log Transformation]
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MNormalizationt>TransformationZ4T2/z7 — 4% {E>T. T-TestiRED
BIENETARMTZITOCENTEE T,

(9571 RsitkEE]
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AU DFRITFEROE—~yT . ERRD DM (PCA) TOv, RyIRTOYMOZFry5—T0y MRE ¥k 4 12T SIVEREE R TS
#HLTWVEY,

10
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[PBAT]

PBATY RA>T(&. Family-based. & UPopulation-based DT
THAUCBWT. BEDOETE (Power calculation) ZTW\ET,
FEHO>TIORRIBIRICEDI VT, Transmission Disequilibrium
Test (TDT) JEICLDSNPT—HDREERRT. RUCNVF —HDREEE
BRATRITOCEN TEET,

[Svs-CNV]

SVS-CNV7 RAZ T Bz F/NRIPEIIY—-LA, S5(CET ) L
REORBRS—II Y -2V —IIVZAT-49h5. JE-$E2
& (CNV) ORHEZITVET RHEURCNVT —4(E. SVSITAR#ERE
HOZERHARTEEEZFERAL. YO TIORIRET —HE ORI ERR
MREIERTBENTEETT

[svs-cvs]

SVS-CVST7 RA> T, RS —II 8 —THRtiEnize bo/ty
7 NI I 2HEEE TR - 2T 54 AEPAIFAIZETUETS . FRICE
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Dr. Fielding Hejtmancik

\ ‘ 2 Senior Investigator, National Eye Institute - NIH
e

Dr. James Fielding HejtmancikEEDF — Al BAGEDIRERR(CHBFDBIGANZ X L IRARS DIzsb(C . EFHARATTE BERRAT
ZITOTVET, OF—AlF. HREZHDARBLUOAES I NI T —O8FEICSEEL. XOTIVHRBEESTREBIZI TR #
BERIRMEHEAHEIAFTLUTVET . SVSEERTRE T, IREEOFEEAVTEMZITOTVWIONERMEZFESDD. 1-Y-J1
S RU=RBA A —=J1— A TRRZATOCEN BIBEICRDFE UL,

Dr. Matt Mclure

Lead Geneticist, Irish Cattle Breeding Federation

Dr. Matthew McClureDFfifE 9 3lrish Cattle Breeding Federation (ICBF) Tld. 4REZ(CHII 2B 4 MEEHIRICEWE
ATVET RIS —ITI>Y—(CLBDNA-Seqf#iZiT3(CHIzD. SVSEFBERTRET., >—IIVAT A= BEEMEL. /(U7
> ROFTERLT 1A MOMERZ LU DD SNPT =42 BVGEGIRE TR Z2 =17 I BENRIRE(CRDFEUR .

Dr. Hela Azaiez

Associate Research Scientist in the Molecular Otolaryngology
and Renal Research Laboratories, University of lowa

Hela AzaiezOFffE3 23N TIE, BRMOHMIBEBERBRCOVT, ZOD FELFHNBANZALE BRI EDRTRZITOTVE
F, SVSTIRIUYIIDTIESICE#IZERITI DENTED8 AR BN TIARLZ IMRERDAREE® . FILLW AT 72 TIHET
B, ZXOIIBZRIR(ICEITI BENTEDRLSITIRDFLSZ.
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VQAISEQ

Simple, fast and repeatable variant analysis software for gene panels,
exomes and whole genomes.
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& Filter Interpretation
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VIEW FILTERED a

&

VISUALIZE
EXPORT
SHARE
(A7 LEH]
0s
*  64-bit Windows 10, 11, 2019 Server, 2022 Server * Rocky Linux 8, successor to CentOS 8 (64-bit only)
* Linux Ubuntu 20.04, or 22.04 (64-bit only) + Mac OS X 10.13 or later

* Linux RHEL 7, or equivalently CentOS 7 (64-bit only)

Small Workflow Hardware Recommendations Large Workflow Hardware Recommendations

* 8GB of RAM + 32GB+ of RAM

* 4+ CPU cores * 12+ CPU Cores

*+ 100GB of space available for annotations and + 1TB of space available for annotations and projects
projects
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Assemblies Cancer Annotations Population Catalogs

* GRCh37 (hgl9) « CIViC + dbSNP

* GRCh38 (hg38) » Cancer Hotspots + 1000Genome

e T2T-CHM13 * ICGC Simple Somatic Mutations * NHLBI 6500 Exomes

* TCGA Variants * gnomAD

Genes * MSK Impact e TOPMed

+ RefSeq » Precision Medicine Knowledgebase + UK10K

* Ensembl « Cancer Genome Interpreter Biomarkers * GenomeAsia 100K

Clinical Annotations Functional Annotations CNV and Large Variants

* Clinvar + dbNSFP + Clinvar CNV

* ClinGen * REVEL + ClinGen Gene Dosage Sensitivity

« OMIM - CADD + DGV CNVs

* PharmaGKB + Conservation Scores + DECIPHER

* BRCAExchange « gnomAD High Frequency CNV

+ Orphanet * gnomAD Structural Variants
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*+ OMIM Genes *  OMIM Phenotypes * OMIM Variants
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CADD (Combined Annotation Dependent Depletion) (&. ENJT7L RS ) L ETERDIEZ2/N5->0)\U7> MNOBE 4%
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129-970-F>FL— MNUTRFTE, BIY > TILOVCFI7A DA >ik— NF(C
BRTZET. NUT T =01 V=BT )T =23 A3 - TV I E TR,

BEITRITIEBTLNTEFT.

« J\UF7>NMIAUFT4— (VAF, Read DepthiR&) (C&LBT4L5U>0
. —RREATUISEET -A(CLZIEI\UT7> MOBRE
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o ZIZESRINUTUN FUESRINITIN ZTFAS U ERENIT Y MREDH
« HPOY—-LZFAURL. HEVREREEE L FOML ., FEIREEERZ(CL
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- BFREOLERZ

s——

172

NIAREAT, FE5 - IER RO LR 2T SR T AT

¥ Fiter variants X\
Variants 0

o Filter Variants H A\ 8,693,049

Variant Quality Ao
5,688,163
Remove Common A0

1,281,285

] Gene Impact Ao

11,633
[ Breast Carcinoma is true L O
True 32
False 11,601
Missing

Classification (Current) is (Likely Pathogenic, Pathogenic) & —
Benign 4
Likely Benign 14
Likely Pathogenic

Pathogenic 2

VUS/Conflicting 4
VUS/Weak Benign

VUS/Weak Pathogenic

Missing 0

«

| @ Selectan Algorithm

Pick an akgorithm 10 run on the project data

Alecrithms:
Table type: Variants
v @ Veriant

¥ @ Project/Cohort
8 Variant Type
(& Count Alleles

Documentation
Aleseithm: Count Alleles

Verson |

Count Alleles

This algorithm counts the number of aktemate alleles in the genotype field across all of

the samples.
Requirements

Requires a genotype (GT) sample level field

Options

= Sample Grouping. Optionally takes a categorical sample level field and
counts the alleles for each category. You can add these fields during the import
process or use the default field such as Affection Status.

= Remove No-Calls Genotypes: By defaull, the # Alleles field includes no-call
genotypes such as ./, meaning in general it will always be twice the number of
samples. If you select this option, no-calls will reduce this value and also
change the computed Allele Frequencies to match. This may make sense in
multi-sample calling pipelines, but beware you may encounter situations where
you have high allele frequencies simply because variants appear in only a fow
samples and in all other samples was considered a No-Call.

= Output Sample Names: When selected, a new Sample Names field is
croated that lists the names of the samples containing a variant genotype when
the number of samples with this condition passes the specified threshold.

Output

» Allele Counts Counts of each altemate allele for each site across all
samples. In most cases, there is only a single altemate and so the count is the
number of obsenations of this allele across all chromosomes of the samples

R A e A SR R Rl e G D e

(NU7> bF=TNDRR]

VarSeq®lcA Vik— hENRVCFIF AL DT —8d. NP2 R =ADFT=TIELTRREN, 7 )7 =23 VY =0T -5 7L
JYXLCEBT )T—23UAFINEIRET S . Ele. IO (CLBTINAII I ZRITIT L BEICTIIIITHREROINUT> b
OFRICEEDPYTT — &N BIesh. T4V THERDIERZTUR(ATIEN TEET .

T ol |

- [F-9@R7IIUZA)

| VarSeq®Tl&. T—AIN=R(LBT /7= )Y —-ABIINC . VarSeq®
 CEBHEINTOBBTATIINIUZLRERL. N7 MBETF. H3L)
} @Y TINOF—HF—TINTHU. 14 BIBERET )T LTS
|

BIENTEEY, Tz, INTHRIILET JF7—2a>lE. TG I—57
O—(CHEMHADCENBIEET T,

| « NJAFEHT (de Novo/\U7> b EEANTOESARDIREIRE)
- EEYYIINAOENUT Y OHYS MSEEETE
o BUIIOBREEF MRIOFTY)

o U=RFPSAAINT—4 (BAM/ICRAMI7AIL) OHNLYSEE
o REBEEELFIERICED/INVT> MDTOMFT

Variant
BhrPos
2:132905792
3:75787646
3178917478
6:31238859
6:21238866
7:55249071
7:55259515
8:10467571
8110467673
8:133826909
9172167
9:100092969
10:46999592
11:48387946
12:124824722
14:20666176
16:70896016
17:7577120
17:39346593
17:45219332
19:51499377
19:58352661
20:17639786
20:17639846

Info Sample3_Variants RefSeq Genes 105.20201022 v2, NCBI ClinVar 2021-10-07, NCBI
Ref/Alt Variant Allele Freq Read Depths (DP)  Gene Names Sequence Ontology (Combined) Effect (Combined) HGVS p. (Clinically Relevant)  Variant ID Classification Review Status
G/C 0.346154 78  ANKRD30BL missense_variant Missense NP_001345345.1:p.Ser230Cys 7 7 4
AA/- 0.389961 259 INFT17 frameshift_variant LoF NP_001277137.1:p.Phe376Serfs*3 ? 7 %
G/A 1 73 PIK3CA missense_variant Missense NP_006209.2:p.Gly118Asp 156446 Likely Pathogenic (0 Stars) No Assertion Criteria Pro...
G/C 0.365079 189 HLA-C missense_variant Missense NP_002108.4:p.GIn204Glu ? ? ?
G 0.416268 209 HLA-C missense_variant Missense NP_002108.4:p.Glu201Asp 2 ? ?
aT 0.714286 84 EGFREGFR-... missense_variant Missense NP_005219.2:p.Thr790Met,? 16613 Other (3 Stars) Reviewed By Expert Panel
1/G 0.726744 172 EGFR missense_variant Missense NP_005219.2:p.Leu858Arg 16609 Other (3 Stars) Reviewed By Expert Panel

aT 0.415584 309 RP1L1 missense_variant Missense NP_849188.4:p.Gly1346Glu ? ?

aT 0.494949 297 RP1L1 missense_variant Missense NP_849188.4:p.Gly1312Glu 2 ? ?
A/~ 1 51 PHF20L1 frameshift_variant LoF NP_057102.4:p.Asn322Metfs*42 Z 2% %
aT 0.405063 79 CBWD1 missense_variant Missense NP_060961.3:p.Ser115Asn 2 2 ?
-/GAGGAG 0.55814 92 CCDC180,SU... inframe_insertion Missense  NP_065944.3:p.Glu735_Glu736dup,? Zz 2 7
-/ATGAGGG... 0.722772 101 GPRIN2 inframe_insertion Missense  NP_001372216.1:p.Met262_Glu264d... ? ? ?
-/CA 0.322314 121 OR4Cs frameshift_variant LoF NP_001335152.1:p.Glu25Trpfs*4 ? ? ?
-/GCCGCTGCT 1 50 NCOR2 inframe_insertion Missense  NP_006303.4:p.Ser1837_Gly1839dup 7 ? ?
-/A 1 82 OR11G2 frameshift_variant LoF NP_001372962.1:p.Gly196Argfs*74 ? 1 ?
Al- 0.461929 197 HYDIN frameshift_variant LoF NP_001257903.1:p.GIn3905Argfs*5 ? ? 7
aT 1 213 P53 missense_variant Missense NP_000537.3:p.Arg273His 12366 Pathogenic (3 Stars) Reviewed By Expert Panel
ccT/- 0.52381 84 KRTAP9-1 disruptive_inframe_deletion Missense NP_001177389.1:p.Thr152_Cysi53de... ? ? 7
T/G 0.558376 197 CDC27 missense_variant Missense NP_001247.3:p.Asn480His ? ? ?
aT 0.449438 89 KLK8 missense_variant Missense NP_653088.1:p.Val286lle ? ? ?
T/A 0.544828 145 ZNF5878 missense_variant Missense NP_001363152.1:p.Phe207lle ? ? (d
1/G 0.269504 282 RRBP1 missense_variant Missense ? 2 ? ?
1/G 0.231618 272 RRBP1 missense_variant Missense 2 Zz 2 2
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ClinVar 2021-06-03, NCBI
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Ref/Alt cm
Variant ID 12582
(S EERI=IEI Pathogenic
Review Status

RSID

(2 stars) Criteria Provided, Multiple Submitters, No Conflicts
1121913529

Gene Names BIGUS]
Gene IDs 3845

L BVERRIEIEN NM_004985.5:.35G>A
LEVETRINEEY NP_004976.2:p.Gly12Asp

Show 11 hidden fields

ClinVar Assessments 2021-06-03, NCBI

/i Detal <\ +
Dl Hstory PSSR | aboratory for Molecular Invitae OMIM GeneDx Arin Greene
Sequence Ontology (Combined) o) Source Medicine Partners HealthCare Laboratory,Boston

Personalized Medicine Children’s Hospital,
Harvard Medical

School

The highe st impact ontology found among the variant transcriptinteractions The predicted interaction between the variant and transeript The terms used are the standard featurs
descriptions given by the The Sequence Cntology ProjectVWhen a variant can be characterized in multiple ways, the highest precedence description is given. The order of
precedence i defined as (from highest to lowest): exon_loss_variant, stop_lost, stop_gained, initiator_codon_variant, frameshif_variant, splice_acceptor_variant,
splice_donor_variant, distuptive_inframe_delstion, disruptive_inframe_insertion, inframe_deletion, inframe_insertion, 5_prime_UTR _premature_start_coden_gain_variant,
missense_variant, synonymous_variant, stop_retained_variant, splice_region_variant, 3_prime_UTR _variant, 5_prime_UTR_variant, intron_variant, non_coding_sxon_variant,

intergenic_variant, unknown (EELNIELLY Pathogenic

Type: Categorical

EIEELE Somatic KRAS variants have
been identified in up to 15% of

Category Counts (4147112828054 Records) This sequence change Using

replaces glycine with

The G12D pathogenic  ?
exome DNA variantin the KRAS

]  Tew ] cases of ovaran carcinoma,  aspartc acidatcodon | sequencing gene has been
intergenic_variant m 230400 54.23% and Gly12Asp [more] 12 of the KRAS protein and droplet | reported previously
(p. [more] digital PCR  with somatic
3_prime_UTR_variant 7621 1.73% :u;nzlg;ag)et
‘synonymous_variant : 4729 1.07% identified a
[more]
missense_variant = 4164 0.04%
- 7] = o
5_prime_UTR_variant u 1487 0.34%
spiice _region_variant u 886 0.20%
frameshift_variant u 52 0.01%
spiice_acceptor_variant n 46 0.01%
disruptive_inframe_deletion u 43 0.01%
e dennr et n e T
D (¥ JLEI RDLiftover]
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IWRTOHREEINTWVB Y )T 23V - A= BBV REICFERTE
BEIRNFET,

(5)LT759Y-]

VarSeq®(C(d. Golden Helixtth' B Uz @ EERY ) AT 50H - GenomeBrowse® IWMAHAENTHD. VCFI7AILDIUT
> T =ADMC. BAM/ICRAMI7ZAICEBUITL Y RT ) LADU—RTPSAXY N =A% FRRAJBETT o VA AT —AE U-RE
ExFRIHN\LySI 3¢, U-RELTIDPile-upT —FDZRRABIEE T, \UT7 > MOBERFIVIREZITIMRICIZIIBET .

e ) LTS5 —(2(E. VCFI7PAILPPBAM/CRAMI7A LS A0 0— RIZ—Sv—hBEEURT )T -3 )Y —A. h
AALT )T —230T =4, SBILVAFREDEMET — 76Oy RN TE, CNSIERLZ BT —AEHREULTRRI BENIHETY,

N T EENDC I AR e W >

—
Chr7:56,087,314 »
! !

4 Chr7: 56,087 274 Chr7: 56,087,294
L

[ NHLBI ESP65005I-V2 Exomes - Variant Frequencies 2013_03, GHI (Homo sapiens, GRCh_37) SVSAnnotations #m  *

1

i or-@ i onm

H 1kG Phase1 - Variant Frequencies 2012_04_26 v3 with Major/Minor, GHI (Homo sapiens, GRCh_37)
i Il

GiA

[ RefSeq Genes, UCSC (Homo sapiens, GRCh_37)

SVSAnnotations @l
GIA-

Sys Repository f

| n E E E A
) My Exome (BWA/FreeBayes) (Homo sapiens, GRCh_37_g1k)
unknown C/T-(l

CU\-(I TIC Clv-(l

-
—
RefSeq

-

Clinvar

dbSNP

~‘«F‘SF’H -

Father_Realigned fm

TG -(g i

[ My Exome (BWA/FreeBayes) (Homo sapiens, GRCh_37_g1k) Father_Realigned #8 —

Coverage

(

Read Depth
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V'S Reports

BIE7RA>IVSReports® |#FIFT LT, VarSeq® T I A—UI /U7 b =AU T OMIMT —AR =R (CEFFRENTL
DIRBIFHREV ISR ILR— M TRIENATREICRDFET, LiRk— NIE. IREIROY S T)VIER. SBCEEOIA MOFEER
HERIRDERBZEDZHRENBIBET. J\UT7> " -5ty e, Primary Findings (FZEFTR) &incidental Findings (BFFR
R) (CRUTEREHIDIUNTEET . LIR—NIE, IRBIBROL BRI OUZ M EEN . BRI BZH 2B B(IRUHITUNT
EF9,

) 1
Golden Labs Provider Information
203 Enterprise Bvd
Bozeman, 59718 Physician Dr. James McCoy J |

Phone: 406-587-8137 Institution Acme General Labs

Fax 406-655-5555 Cselc. 124 Patient Information
Name Gender Date of Birth ]
Jane Doe Fomale  November 10,2010 1234
Patient Information Sample Information oy
Mams uExe Dect e A FLood P, Rans Dopin 200k J:"r: Doe ?n:::: 28,1988 :1235
Gender Male Sample Type  Blood Collection Date 1112016 P e opaow s
DateofBith  10/11/1985 Collection Met... Peripheral Draw  ReceiptDate  11/32016 sher
Id 42 Panel Coverage  8596% Report Date 11/9/2016 Name Deto of Birth L
John Doo November 10, 1988 1236
i Physician Instituton Case i
- Or. Hystad Golden Labs GL-1234
Sample
Positive: Mutations with an e:
Sample Site Samgle Type Collection Method Collection Date Receipt Date Report Date
Blood Blood Venipuncture January 30, 2017 January 30, 2017 Janwary 31,2017

Affected Genes »
Results - Positive

ABL1 ASXL1 BRAF BRCA1 BRCA2 BUB1B CALR cBL CDH1 CDK4 CDKN1C Mutations with an established link detected.

©) ©) [U] © ©) ©) ©) © © ©) ©
Primary Findings
Gene Exon Variant Zygosity Pathogenicity

CDKN2A CEBPA CEPS7 CHEK2 cux1 cYLo DDB2 DICER1 DiIs3L2 KRAS NRAS
©) ©) © © ©) ©) ©) © © ) U] LPN2 20 NM_014646.2:¢.*3C>T Uncerta

Interpretation Summary

P F
rimary Findings Patient possess a a single Pathogenic de novo variants in the LPIN2 gene.

Gene  Zygosity Variant Exon  Pathogenicity

Recommendations
NRAS  Heterozygous NM_002524 4:c.181C>A(NP_002515.1:p.Gin6 1Lys) 3 Pathogenic The variant coud be ,m,,,d with Chronic Recurrent Multfocal Oseteomyelitis (CRMO). Treatment of CRMO typically involves
BRAF  Heterozygous NM_004333.4:c.1799T>A(NP_004324 2:p.Valb00Gk) 15 Likely Pathogenic ugs (NSAIDs) and to avoid disuse atrophy of muscles and contractures.
KRAS  Heterozygous NM_033360.2:c.38G>A(NP_203524.1:p.Gly13Asp) 2 Pathogenic Incidental Findings
Interpretation Summary Gene Exon  Variant Zygosity Pathogenicity
Mutations in three known oncogense were detected BRCA2 2 NM_000059.3:c6513G>C Heterozygous Pathogenic

Primary Findings
[ON”M&O)E;%] .PfimaryFimings o
B FERFBIOREFRZFEDIT —HIN-X[OMIM]
D7 )7=23 NV -2A%FEAL. T-IN-RCEENIAST
VR EE 15,0008 _EDEGFIBHRE. B FLAIL. XU ,
. N N Interpretaton: B 7 U &
PRIV TLUN—NIEE &I DN TEF T, S —

the Mlddle East and slowly progressing toward the
northwest of Europe. The diffusion of the gene may have
been favored by the selective advantage conferred by the

[LR— 5> TV— bOHAFRAX] g Sl e ottt v

LR—NME. SARTERLTVRMOXEEIYFIBLIC. T
FA REEIBIENTE, EBICNITYNF =TT )FT—23
ftirEnte. EBOT7 /723 IERZLR— MCESHD LD
(JJXG’?’(X’&'T&.&B_J _ng‘o Variant: 16:81942028 C/G (PLCG2)

*Classification: |Uncertain Significance -

[ACMGHA RS54/ >DHR—B] Interpretaton: B 7 U &

VSReports®(c(d. ACMGH A RIAVICEIWeLR—hT> Thsisatiosene Variantocated n hePLCG2gene. =l @D
TU—MhEHEINTWET . 7oL — N, BEHEREED A 535’!2}5;;’2?;ﬁ;ﬂ;ﬂ?ﬁﬁﬂ;ﬁﬁﬁig‘;d
DEOHHD, WA LI CEATEET., e R

Variant: 7:117199645 TCT/- (CFTR)

©©

Classification: | Pathogenic ¥

Inddental Findings

' Indidental Findings ¥

©©

<

Variant: 17:41243800 C/T (BRCA D)
(O71IitiA] “Classification: | Likely Pathogenic -
LiR—MNE HTMLRF2X> hEUTYERREN. 19Uy TPDF Interpretaton: B J U &
77’” l/tL/-CHjjj b“EJ'E‘E'C‘@'O This is a Missense Variant located in the BRCA1 gene. A @

Castilla et al. (1994) studied 50 probands with a family

hlstory of breast and/or ovanan cancer (604370) for
in_tha - ranion of tha BDCA1

©©

v
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Pipeline’

BIET RAVIVSPipeline® | TlE. VarSeq®i=REDGUIA>H—JI—AICINZ T, AN RIAVBIDA>A—T1—ZNFHE]EEICRD
F9, VarSeq®TYERLIED—J0—%. #EH >IN T -5 T)\yFUUBZITIED. 1- B TEBERUINA AL ITARTA IR

M)\A TS UNHAFHAA TOER N ETBEE RDFE T,

FHAORBIO0>1

{7 r‘(x)ﬁ#ﬁﬂéﬁ t)'_'{y:j[]'__cl)ifgggg

SR AP IC N J—4J0-0FET

(7 J)7—->3>{3r0BEt]

VarSeq®(d. Golden Helix(thi"\3X>7F+>RAETPYTF— Mz
O TVBIRILWNTUYIT —AR=ZAND T I 2 Z R MU [
FHICEDFREFIL -3 0TOCR(CLHTEEERN)T>
NP )T —23>%183ENTEET, FINBDT—IR-R(E
BICERIN-JaNFBEAIEETIN, BEON-T3 6
FRICFIBTERLICO>THED, N=-PIAETFE(CLZEREDE
IRMHHEBZCENBIEETT . VSPipeline®(C &> TP /T —33>
FFOTIEZBEMETBTEICEOT. INSOIEZEEZIZRI(C
IOTENTEFET,

G R ZNOE O/ IVEL S|

VSPipeline®DIN> RS BIA > A-J1—-A%ZFIHIT DL
(CEOT HMBICHEBEUINA AL TARTAIRINA T4 (C
VarSeq®Z ZDFFHARADBIENTEFT . CNICLD
VarSeq®RA7OS 1/ NI IR, 7)57—23> - J4)5Y)
SHBEHOINNT > NF—TIVDEXcel T71/ILRVCFI7A ). B
STNRHNLYSLR— MR ED BB DA RTEEICRDET,

(D-970-0KREET]

VSPipeline®DFIFCED. 7T - MULTRFLTELE
7 )T =2 A3 304U T 0D -0 - % RELTEIT
FRENTTEELRD ., BEY > TIVICHIFB) W FULIBREICH
WD ZFELET,

21

J—5J0-57>7
L—hORF - FEBOATYSL. T-57

O—-OF YA UESCHIFS.

BAOLEDH TS,

- BBEOXTYIE. B
ERIZEY>TIICHL
TERITI%,

IO 1Ib0
Fasa

- FEEORATYITIE.
VSPipeline®(C & % B &)
{Eh¥elEE,

& | jhome/mobaxterm A2 linserverdev (grudy) X

grudy@LinServerDev:~/scratchs vspipeline -c batch file=panel_workflow.vsbatch
Loading...
Importing variants...
[0%] Starting...
%] Preparing source reader
%] Writing new file
%] Writing new file
[0%] Writing new file
[0%] Writing new file
[0%] writing new file
[0%] writing new file
[0%] writing new file
[0%] Writing new file
[0%] Writing new file
[0%] Writing new file
[0%] Writing new file
[0%] Writing new file
0%] Writing new file
[0%] Writing new file
%] Writing new file
%] Writing new file
%] Writing new file
%] Writing new file
[0%] Writing new file
[0%] Writing new file
[0%] writing new file
[0%] writing new file
[0%] writing new file
[0%] writing new file
[15%] Writing new file -
%] Writing new file -
%] Writing new file -
[27%] Writing new file -
%] Writing new file -
writing new file -
writing new file -
wWriting new file -
43%] Writing new file -
%] Writing new file -

About 16 Seconds
About 10 Seconds
About 10 Seconds
About 16 Seconds remaining
About 10 Seconds remaining
About 10 Seconds remaining
About 10 Seconds remaining
Less than 10 Seconds remaining
Less than 10 Seconds remaining
Less than 10 Seconds remaining

remaining
remaining
remaining

(DUZHhISRTDERM]

VSPipeline®d. £5° ) LAVPEIIY - LAF(EELGF/RIL
=01 A% FERMUTVBIUZHILIR, HIWNINAAL>TA
ITAIADIATIRICHFD. T—I8FFI\A T4 > DRI
SERTEEY,



VS-CNV

BETRADIVS-CNVe DB A (CLOT, VarSeq®CHWTH /ALDCNY (AE-HESE) OfthalaEe

([CDFET, CNVIRE

(F U=R7SA4 A T —=4 (BAMICRAMT7A)) ([CBIFDNN\LyST—4%E(CETEEIN. B F/(RIUCERI—TYRS—ITI DR
PEIVY-LS—IIVR, EBICRT LS —IIVADT —FEELRIEETY . £/cLoH (Loss of Heterozygosity) S#ATICERIGUL.

BRHESNECNVIE &) LTS5 =TI ST HIUR RN BIRET Y,

nt Sample: SRRI163035 - Z Score

t Sample: SRR3163035 -

Current Sample: Cancer Sample 13 - Ratio tData
15 143697 wa 143076 oo
13 0a51 :
11 S m-.——-—" ks 12
0.9 i
Current Sample: Cancer Sample 13 - Z Score Project Data i
10 —“’—]_‘r——
o 284
2 S -
ple: Cancer Sample 13 - CNV State Project Data @l
W
RefSeq Genes 105v2, NCBI User Annotations -
“ | IECAZII ------------- Ill ““““““ |I --------- || ........... | """ |I

VS-CNVe(E, RS- Y -DF -5ty b5, CNVERR
HTERLSCTHIOENTVWET COF7IIVTUXATIE, UIPL>
ATy NeDLEEE  BRERY > TINCEL B/ \)FT—23>hTh
NEISA=H(CEHT. BFREENDERE(CCNVERE T ZIEN
TZET,

[NGST—4ADiEHA]

COCNVIRE I TVZ L. BIFEORHAR S -1 —-%2AN
EBETFI\RIVEENT. &IV - L. &5 LS —DIVAIGHE
FTIEET Y, R ENTZCNVT —4(&. SNP/InDelsBREDIE—IL
NUT S NEBRRICT )T —2aAFFETLIIVAUS T =T, EB(C
VSClinical®(CLBEHMBAIEET I,

(EZ175414E-33Y]

CNVIRHZITOE, JE-EHOZEMRH N ZBRIBEEDP-
valuelCHNX. B F/\RILDES—5Y NMEL T ) A2 RDIETE
SNEIA 2 RIBA X EDRatiok Z-score N EH ENE T, NS

OfEZYS ) LTS5 —(CTOYNTB2ET, ¥/ A LOIE-BDZE
{b&I ST HIVCRRTEFT .
(&E5EAE - DS ABIEFIRE]

VS-CNVe(FAJEMAR - NADBLFIRE(GEAEEETT . <0
7 RA> THE BIBERCNVIE. 200bpIZEND1II VY EAIHS, )
Mbp DR EBADEEEICETHLYL., MEERDMLPAPIPCR. 2
CMASELWOIENIVFILYIRTY A (LE B RE . RS-
IoY—(CLBEEFDSNP/InDelsfRMfT/\A T54 > = F)AUIEE—
TN IA—LEERITZ VA RICBSRIZENTEET, I
Loss of Heterozygosity (LoH) TB#RECNVIBHRZRE
JE-HZEH RV \LoHE . IE-HE B ZHINTOIBS R KL
ZXBIITBENTIHETT,
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Y SWarehouse

BET7RA>IVSWarehouse®](d, /NUT7 > M —5&WebH — NN —(RFELT —IR—RELTRMTE. 79217025 DlzsHhd>
AFL©TY, T—AR=RRFENT —FlE. WebIS54 7> NI NI 7% ERL T, BREICT-YDME - #R3R, SBICT—9DT7A
W FRENBIBEICRD, FAZIEEASH DRI TT —YOHRBHBRICRDET,

) ProjectA
) Project B

VSWarehouse Server

Site A

(DOY¥IIM DY LTIV ER)

VSWarehouse®(&. \ AN TA-YVARAKN —
SFH)0S -SRI N TVWES , AR TO0> 1Y
RNCECT A% EIBL. BT T —HEVarSeq®&
b7yIO0-REITVETD,

(R=3T)W579)05-]

VSWarehouse®(&. FERICHRAINA X gL
MTIONIEAN D¢ VTU-FITLAV7—%ED
F—AR=ZFTH )OS QBR8N THD. 1ERE
DT —AN-EIBAYIRNIIT7ELLE LT, &R
([CT—HDIRZRZEITOCEN BIRET T,

(NU7>bF—4h4507]

B TESTURKR EEER/UT7O M -5, &
R(3FERT -5V - 2%hH0J1EL. 7 )57 -3
T—HELTARNEIRET T

(PUINVSEET J5—->3>]

TOZIIRBITNT=In5, NP RTEDT
LIVEOsEE 2 BBIRIICEETL, 772327 —
HELTHIANEIRET T

(LR—bDRTE]

VSReports® TERL UTcLiR— MR TET D EN
TE )T RNT =LY TIVIBIR. EBICT—-5(C
NI ZBBORRBREZEEDTRTFLTHLZEN
AJRETY,

& warehouse.goldenhelix.cc X

€ C' | [} warehouse.goldenhelix.com/variants/Cancer%20Gene%20Panel/1/results

) WAREHOUSE

# Workspace  QQuery BB Resul

1.3 K records sl = |l 1 Go  pag

e [ENENDNEEN

€e

Collaborators

&
©
£l
"

Its  # Logout rudy@goldenhelix.com

1.3 K variants [ x|

¥ In COSMIC? is True

+ Read Depths (DP) is greater than or | %
equal to 100.0 or Read Depths (DP)
is null for Sample1

Genomic Coordinate RefiAlt Gene Names
1:2494329 G/IA TNFRSF14
1:11190803 cT MTOR
1:27105927 -6 ARID1A
1:27105930 Gl- ARID1A
1:43814978 G/A MPL
1:43814980 G/A MPL
1:43815007 TIA MPL
1:43815007 Tic MPL
1:43815008 GIC MPL
1:45797504 CiG MUTYH
1:65332610 cT JAK1
1:97770919 cT DPYD
1:97981394 TIC DPYD
1:115252203 cT NRAS
1:115256517 TIA NRAS

Tin oS

(e BRA>5—-T1—-2A)
VCFI7MIUCEFNZIEIREIBRNI(C. 7vITO—RESNcIRTD

NUPORT=ADIMYIRZER L. 917409 -TJ1— P

VarSeq®REDEEIDA>A—-I1— A2 BV I ANEIEET T,

23

+ HGVS p. (Clinically Relevant)

NP_003811.2:p.Val241lle
NP_004949.1:p. Glu1799Lys
NP_006006.3:p.Gly 1848fs
NP_006006.3:p. Asp1850fs
NP_005364.1:p.Ser505Asn
NP_005364.1:p.Ala506Thr
NP_005364.1:p. Trp515Arg
NP_005364.1:p Trp515Arg
NP_005364.1:p. Trp515Ser
NP_001121897.1:p.GIn338His
NP_002218 2:p.Val310lle
NP_000101.2:p.Val732lle
NP_000101.2:p.Ile543Val
NP_002515.1:p.Ala146Thr

NP_002515.1:p. Ser65Cys

FAE 1:n RInGAHie

v/ Genotype Qualities (GQ) is greater %
than or equal to 80.0 or Genotype
Qualities (GQ) is null for Sample1

v/ Effect (Combined) is either
Missense or LoF



W V' SClinica

BIE7 RA>[VSClinical®] Tl&. American College of Medical Genetics (ACMG) &Association for Molecular Pathology
(AMP) Dfi4 RSIAUICEDE. TNENETEMAERFINT > MERHRR/ U7 > hORGRI B RO 21 TVE S . sFAMEF (&, L
TA—=X ROT—=770-PERAOIHN—-RREDT ) T7—232)Y -2 %ERL. BEINICUIBMTONE T, FHMFEREC(E/ V7>
NIRRT FRIBIRICINZ . ERARNBROAFIRGERBIRBEEH(CLR— MU DA ETEE T, KBRS OUANREESHBEN
TEFY,

ACMGHA RS1A>

Evidence Summary

o [ACMGHA RS54/ > DRE]
zI'I':e 'ni;:a e variant NM_00135 '—63 Z‘D'i'l‘_ FFCC::- p. ;45.7L|| nat observed in the ACMG/AMP;H\:l—_‘jJ’f i\j’f/(ggjé }\U? I\CDFE HE
fl s . : . he \;al'lclllt was added :c::dEI: Erig:;;‘;il:f:n‘? :II-C:OC ;&Pathogenlc\ Benlgn VUSEC@SEXB%(L%*EL/_CE:F'mﬁLJ
arey ! of (3 :zl ) cl:'—mlecj\lf:b :igelrtjafj Thﬂle E; arge ;:IICI: D;chaltﬂzgr o 353-0 (__(DjJ/r t\j’f/(LJ:énqqmj_C(j: }\U? 1\0)7/7—/3/
NS S S s L P, BRORIR SR AR E T S
M&DEIN. VSClinicalPFINSOFHBIEB 221709
The p.Ser257Leu variant is novel (not in any individuals) in gnomAD 57_:&)0)9_ng _%}HEE{;:&?%&:&B(: * XJTIIJ)O“tﬁg*R@j
The p.Ser257Leu variant is novel (not in any individuals) in 1kG. Dtxi&gz*gg’é) (‘/(j{)jj?j_—,(/jxqﬁf\ EEHE%I]E&/\‘—Z
30 variants within & amino acid positions of the variant p.Ser257Leu J:D% | gIIZI:I'éntymﬁblE?)Z'l‘%ﬁﬁm&‘ﬁ}%ﬂ%bigo

have been shown to be pathogenic, while none have been shown to be
benign.

The gene RAF1 has a low rate of benign missense variation as indicated
by a high misse re of 2.49. The gene RAF1 contains
56 pathogenic nts, indicating that missense variants are a
common mech e in this gene.

riant is predicted to be damaging by both
SIFT and PolyPhen2. The serine residue at codon 257 of RAFL is Heterozygous —
conserved in all mammalian species. The nucleotide ¢ 770 in RAFL is
predicted conserved by GERP++ and PhyloP across 100 vertebrates.

The p.Ser257Leu miss

The p.Ser257Leu variant is a missense mutation resulting in an amino
acid change which is shared by the previously classified pathogenic
wvariant p.5257L.

|: PS1 O:

The p.Ser257Leu variant is a missense mutation resulting in an amino
acid change which occurs at the same amino acid position as 3

previously classified pathogenic variants. ( aene:

URRTED B Eh95E)

VSClinical®([CE & DACMG auto-classifieryY— L& {ERIIET. NF1

SECTIL-33> N7 )73 VY = ZAONA AL TAITAIRT N : .

IWIUZ L=FIRAL. BEIMICINUT7> I\O)rﬁliﬁ*ﬁ’ﬁ'ﬁztb‘_ﬂﬁﬁ‘@ c1466ASG DY489C
I IRREEDFEERE T )T -3, LT T N =TJIILICRREN.,

T4V T ICABVSIEBTEIRET T, :
13 of 57

(1-¥-JLYRU-RBRA1>H—-TJ1—-2]

VSClinical®DACMGHA R54>T—-9J0-T(&, FHBHIEBDAI7Y
SIE[ARITBDOERDASI-TI-AMERHEN TVET . FTHiliE ACMG Scoring:
MERF(C(E, RIHMIER CREULBRMR RSN, 1-Y-HOEzE
RUTWKZELERDN YT T - henEd . FEEZTIEME T, ,
VSClinical®MHIBF U HER DEIZY, ZORMLER S5 AXEAREDZ PS1
BT —9Y—-2bFRRN, I-F-BB(CL3FHlRTYT 258 D (CHR-

NET

(ZEEDONU7 > bDYR—I] l .
VSClinical®T(&. SNV/InDels(CHIXCNV (OE—#REE) &SV (18

ERE) bIMERIEET. FIEVCFIFAILEDA R—NUINNUT> M2

T(EB HGVSKRELBRETFEITANDULN\IT> MNERAIEET T,
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AMPHA RSAL>

Therapeutic Options v

g Sensitivity Interpretations (6) Drug Descriptions

Drug Resistance Interpretations (2)

Drugs Tier Saved Fo Variants Clinical Trials
Bevacizumab, Ramucirumab - .
3 . : tal Jns elected
(] ReTEarey Colorectal Adenocarcinoma Unspecified e
Encorafenib + Cetuximab, Encorafenib y BRAF VE00E (Activating
2 ' rectal A ar E ' elected
] + Panitumumab Colorectal Adenocarcinom Mutation]
) L. -~ MNTRK1 Fusion (Activating
® Entrect a 1 - electe
@ Entrectinib, Larotrectinib Solid Tumor Cancers Mutation] =
Pembrolizumab Solid Tumor Cancers TMB High 0 Selected
Dostarlimab-gxly, Nivelumab,
MNivolumab + Ipilimumab, Tier 1A Colorectal Adenocarcinoma MSI High elected

Pembrolizumab

1 of2 >

[AMPHA RS54 > DRE]

AT ) LRRBE(CHF BR8N 7> MOERFRICFB VBN BAMPHA RS> T, SAEBEOBMMERECEDVWEIET VAL
BOWT. NMAX—h—%53%8 - 5HfLE TS . VSClinicalDAMPH A RS54 > TJ—-J0—"T(&. SNV/InDels(CHIZCNV (JE—#12
B) | MEEEF SBICTMBYMSIREDY )2V )T 2 Fv— (LU T, IBEUVENARBICENIEBA TSR Ex AL, 3

BB - B AREHBRIBIRBELEBICLIN- ME N BIRET T,

(SRMBEN—-ANDT7ItA]

Golden Helix CancerkB(Z. f&4 OhARIBIE F(CHIF 22/ (U7 MOCNV., BEBIE T & /2 IS )2 Fv—RREDN
AAR=N—%([FUS. SAECHIFRERIRZ LIRS, & ZWBERREDVIZAINIET > A% BN (CUNELT. BN
BRFIL—23>FT—HIR—ZTY, VSClinical®T(&, DT —AN—R(IUNEFFREN TV DBIGHE S OEILEDIUZHILIET VA,
SR EZ AR EROFIRREDFTEEUREISTIOVICTIEATEET,

([ERRIEDIHH]

RO, FFFNICERRENDAHER/NU7 > M s g
3(C(F. FFELCFIHITBINIT D MORZEE . NABR T
OFEHACEZEN A EIEE FOIEE (XTI DEE
2RI DENHDE T, VSClinical®lc(dAHRR/ (U7 >
NORERE R M2 ST S 212D 7 I TV LDEEEINTHD,
FPEAER ORIV (IS0 T, /XY 7 > % Oncogenic .
Benign. VUSIREICBEITHRELEY,

(€ 2 RE TN Mo B i)

EIBHARRSIDEIENEENN S, £e(EhERENnz/\W7
> MIHUTIE. ACMGHA RSA UICE D SRR MO %
70, LIR—MEALET , VSClinical®T (&, /7> ka7
JT—2a RERBEICBE TSN TRRED D FRLS
R(CHOX. FHEFEROIBRLE BRZT —FY - AbiRRENE
9,

Drug Sensitivity Interpretation Editor

Tier 1A Drug Sensitivity for BRAF VB00E in Colorectal
Adenocarcinoma:

Sensitivity to Drugs: Encorafenib + Cetuximab x
Encorafenib + Panitumumab x

Interpretation Saved For

Biomarker Scopes: + Add Scope...

BRAF V60O0E (Activating Mutation)

Clinical Evidence Tier: Tierl - Level A

Interpretation:

Encorafenib is a BRAF inhibitor with similar efficacy towards wild-type BRAF
and BRAF p V600 mutation and minimum MAPK reactivation effect (PMID:
259356698). It was FDA-approved for the treatment of melanoma (PMID:
29573941) and colorectal cancer (PMID: 33503393) harboring BRAF
p.VE00E mutation. Cetuximab and panitumumab are monoclonal antibodies
with antagonistic activity against EGFR (PMID: 21596817, 30218345,
31616627). They were approved by the FDA to treat patients with metastatic
colorectal cancer with wild-type RAS (PMID: 175222486, 23083635)

In BRAF p.VE0O0E positive metastatic CRC, several studies have shown that
the combination therapy using encorafenib plus cetuximab improved overall
survival, objective response rate and progression-free survival compared to
standard chemotherapy (PMID: 33503393, 31566309). Based on this data,
the FDA approved the use of encorafenib in combination with cetuximab to
treat adult patients with metastatic CRC with a BRAF p VB00E mutation
(PMID: 31566309, 30892987).
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Dr. Benjamin Darbro

Director, Shivanand R. Patil Cytogenetics and Molecular Laboratory,
University of lowa

PAATKRZEDThe Shivanand R. Patil Cytogenetics and Molecular LabTld. 458 RI(Chico TERARERBRZIToTEE LI IR
EEH A BERIHZVNEHERDOEGCFIRESEAULTVET . RIERS —II Y - 2AVIREEG T/ RV ZITICSH
12T, Dr. Benjamin DarbroldVarSeq®zEREU. 7/7 =23 AT 0TIV E5ICT-ADREE1DDYI NITITDH TI1T
Z34E31CU. EBICVSReports®z2 VB CE T, Lik—MERF TITARRIEZ SIRN TEIEU.

Dr. Laura Li

Associate Director, Clinical Genomics Laboratory,
Children's Hospital Los Angeles

Children’s Hospital Los Angeles(CHLA)(CH1F2Dr. Laura Lifc5OF— AT R ER A2 0BG FHREIICOVTH
REATOTCVET . REDF—ATIE 25FTROEIIY— LD NIABZRI L. 754X b7 > 8-V &4T212VCFI7AUIC
XUT. VarSeq®zEBWTIUT > "N =AD7 )7 =23 AFFET4VAU T %#ITVETD . VarSeq®z T3 LICEH T, BRD$HS
B FENU72 MU M ERICEIS TERLIICRDEU,

Dr. Chaim Jalas

Director, Genetic Resources & Services, The Center for Rare Jewish
. Genetic Disorders, Bonei Olam

19994 4D, Bonei OlamTIRNIEAELATDIHIC. ZEEOERZEPLTEELURL. BEMOELRTIATR(L. Center for
Rare Jewish Genetic Disorders CEfEdi., HINREEEZ5|ESRITELFOREICERZE TTVET, JalastDF—
LlE RS -II2 Y -2V IIY - LAO N AR ZITV., VarSeq®zBWT/\UT > "N —AD7 )57 =23 4313 T4)L5)
DHEERITULTVWET, SBICHE S VSWarehouse®ZzE AL B TIWEMMOAZOT Z/ERL THD. MoERBEEN R U<
VSWarehouse® TYERRUTET —AN—AEREIEBU(CLL T AT —ILOKREVTIR— MAFRICEI G TERLIICRDEL.

Dr. Jeffrey Rosenfeld

Bioinformatics Scientist, Rutgers Cancer Institute of New Jersey

Ry

Rutgers Cancer Institute of New JerseyDfEZEEZ SO SAT(E. BEEDBEATI A OEROHIC. EEBEHMOZE
ZRIR(CAE I DIHENDD . NAAA D TARTAIZATOI S LN AR B RIZ&EIZRIZLTVET . RosenfeldDFIE S 2/\1 A>T
NTAIAF = LT RS —II Y -2AVTS - IO AENZ50E 0N ABEEG T/ \RILOT =I5\ 7> MO ZLT
L\ HAENTVCFI71 V& VarSeq®(c4 > iR— o B (SHAH I TED-2J0-2BWT. 757 —23 A3 ET4 9V J % HuER
(CRITUET . CCTHATSNIZNUT > POYR MIXMLI7A )L THIFIZH. N-of-OnetL(CXFEN TR DT -5 IRY —EX %%
(FT248(C. N-of-OnefthSiREN =T —4T74 L VSReports®(C 7y TO— RU. GBI F /U7 MK EIER. S5(CEBEARBE
ZEEDIZ. RIEWIBLIN—NIPAIVMERRENE T,
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Sentieon

Bioinformatics secondary analysis tools that process genomics data
with high computing efficiency, fast turnaround time, exceptional
accuracy and 100% consistency.
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Sentieon Genomics ToolsiftE

Sentieon Genomics Toolsl&, RS —ITI > Y — DB TFEEFENTICHBITZ2RFEFTADYINIIVTY , B TFEEBFINTOD
J—=ILRZAH>H - RTHZBWA-GATK, BLUMAHRRR/ (U7 > MEHFDMuTect, MuTect2zER b UTZ/IN1 54 O hERBIEET
I, WTNONA1T51>26. —HEIIRCPUR—ZDI AT LATEMEL . FILFASTQI7AILNSVCFIPAIWERETICHEL I R5TE
B D10 O ERIEEERIBUTVWE T, Ffe. IV RIA VB DA -TJ1—- A% RALTHD. EE5H > T T —ID—FFILIELS,
1-H—HBE O/ T34 > OREIGELTVETD,

-mathematical methods -compute algorithms -software implementation

— B >
-Same mathematical models -more efficient compute -Enterprise strength software implementation
as the Broad Institute algorithms

(51> ADiEH] (SATLEH]
Sentieon Genomics Tools T, fEMTZITIH> TILEIIC N=ROT7

HNETIBEDIA LRI THHDEYS , FRROKE. 51

TIRTEDIVFRHAFZI TPV TIVBOB &R T,

+ 16GB+ of RAM (32GB for Servers)
» 8+ CPU Cores
o A2H-FyMNER

WGS WES Gene Panel
Tier 1 500 2,500 25,000 oS
Tier 2 2,000 8,000 75,000 *  64-bit Windows 10 or later (WSLZJ:_C\{Q}EEEJ)
- . * Linux Ubuntu 18.04 (64-bit only)
Tier 3 4,000 16,000 N/A . RedHat/CentOS 7.x

e Debian 7.7
* OpenSUSE-13.2

(ZERA]

Sentieon Genomics Tools (&. [ ICGC-TCGA Dream Mutation Calling Challenge ] [ precisionFDA Consistency
Challenge Il precisionFDA Truth Challenge D320 FAMNIHNT, FRMTIERT 40 —ER 0 IEFEEOIET. bhvITDk
BZINDTVEY,

precisionFDA Consistency Challenge Reproducibility precisionFDA Consistency Challenge Accuracy
F1-score (%) between runs and between samples Fl1-score (%) to NIST truth set

g COEI O
I AN EAELE . NI NG

Sentieon by UNM* 100 134633 315831 95.07 Sentieon by UNM* 99.39 99.86 95.85 98.97 99.73 92.94
Sentieon (dual mapping) 0 0 100 107302 295568 95.53 Sentieon (dual mapping) 99.47 99.88 96.37 99.06 99.77 93,46
ISAAC** 0 0 100 112255 266952 95.32 ISAAC** 97.29 98.57 86.66 96.34 97.99 82.10
Genalice** 3621 3673 99.92 286306 433504 92.08 Genalice** 98.04 99.20 89.10 97.25 98.83 84.66
Edico Dragen** 3147 3216 99.93 161213 315611 94.87 Edico Dragen** 99.25 99.74 95.49 98.85 99.62 92.74

* Sentieon standard pipeline results from Jeremy Edwards (University of New Mexico) submission
** Edico, Genalice (MAP 2.2.0) and Isaac (aligner v01.14.07.14 & variant caller v2.0.13) run results from
Changhoon Kim's (Macrogen Clinical Laboratory) submission
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[Sentieon DNAseq]

Sentieon DNAseq(d. Broad Institute®)BWA-GATK HaplotypeCaller Best PracticeD/\{ A4 > IARTAIAINA T3> =EL
(CRAFEENTHD. ANATSA D ERIUEZEET IV ZRWT, UIPL RS ) ABESIADY - REEFIOXYE I s)\U7> NI-ILETE
IOCENBIRET T, IEULETE VI TUX LOHZRENMMTHNTED. FASTQI7AILHSVCFI71 ILERR DT EIEDIZ & (F 1015,
BAMI71LIBVCFI71 ILER DI E(F20~5080DERLEEIRLTVEY . 2. 100,000608>TI T —F0>3(> h-)V%
ITOHBETE, FREIFAIINON—S2 B I (CRITTERID. FEEHHOEFINBIEET T,

FASTQ 7000
input reads Sorted.bam

r— Dedup.bam ,E 6000
— — e — — e — — "= 5000
— Alignment — — — Remove [ — E 4000

— Sorting SN B —— duplicates i e — o
— — — — £ 3000
: - ;-5‘ 2000
—_— & 1000

— Variant BQsR
i calling ¢
] @ ) g
VCE & >
Recalibration o) & 8
output ‘J table ’ & & &
— . — T— P
—— ) — (optional) I éo é‘
— ReadWriter B GATK 3.5 M Sentieon DNA
Recaled.bam
*Server specs: 32 core 2.4 GHz Intel Xenon server, 64 GB memory
[Sentieon DNAscope) 175

Caller
W pFDA Truth V2 Winning
N DNAscope LongRead

Sentieon DNAscope (&. ZEFEflAE 25D/ V7> MEHFDI\
AT3AOTT . EWMFEBETINZENBLICED. Sentieon
DNAseq LDSHEE(C SNV 2 Small InDels ®/\U7> ~—)L%
ITOCENTEIRET, SEICIBERE (SV) DRHICHEMIELTVE
9, ¥z PacBio {2Oxford Nanopore MO — REEAFICEIIIG
U. PacBio HiFiU—RIC&230x DEMES I LS -1 A%, 1617
CPUYS > THL AR THETEIEET. £I2 GIAB ORZFY—Y
F—AYNIBWNT, 99.83% U EDFEEZIEKRLTVETD,

Errors Relative to DNAscope LongRead
o
o

-
3

All Benchmark Regions MHC Difficuit-to-Map Regions
Subset

[Sentieon TNseq]

Sentieon TNseq(&. Broad Institute D{AHAAE/ (U7 > MEH /(A T34 > MuTect (SNV), MuTect2 (SNVEINDEL) ERIUESE
ETNRERUEBFNNATSA4>0TT, @R/ EROEY > TINOS—II AT -9%RNT. BXR{EENESTET7ILTUVZALT.
MuTectBLUMuTect2D 1018 L DETERET. AHfliiz/ (V7> ot E DRI (ITVET,

300000

Tumor sample Normal sample 23x
anaona--m anomon---m 230000
| | T 1 ¥ =
Alignment Alignment TNhaplotyper2 {optional) (optional) £ 200000
Sorting Sorting ContaminationModel OrientationBias :
2 150000
Remove Remove l l l =
duplicates duplicates R o % 100000
T T Candidate VCF + Contamination Orientation Priors o
stats table + tumor 50000
BQSR BQSR | segments 38x 24x 48x
40x
v o |-m - [ -
> > >
T_dedup.bam + N_dedup.bam + MuTect MuTect2 MuTect MuTect2 MuTect MuTect2
T_recal.table N_recal.table HGSC_case6_WGS HGSC_case7 HGSC_case7_WGS
| | TNfilter
B MuTect and MuTect2 ¥ Sentieon
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Tumor sample Normal sample

[Sentieon TNscope] au000n---00 00000---00
Sentieon TNscope (&. AAHERZ/\U7> MEEBD/1T51>TY, MuTect H&

| |
O MuTect2 TIEFIRN TV RS ET I ESS LR TIILT. LDEVELITE [ Algnmen: ] { Algnmen: ]
EZEHUTVWET, Tumor only H>J)LE Tumor-Normal Y > )L OW75 OfET — —

([T SNV & Small InDels. $EUHEERE (SV) DREEITUET. [ et [ oo |

(wn ) (o)
! y

T_deduped.bam N_deduped.bam
+ T_recal.table + N_recal.table

oner inpu':s

(BT IWAHIUT M)
Sentieon Genomics Tools Tl &4 BRIBEFEDERTI\A T4 R GHE(CEITI BHOY O TINZAIV T HEtENTVES . T
L (F. WERMHEN TV R T O—6ITT,

GermlineB>IWRILT51>
» Joint calling « WES/WGS * RNA-Seq calling + PacBio HiFi reads

SomaticB>IWRNRLIS1>
e Tumor only e Tumor + Normal * Hybridization panel
* Amplicon panel * CtDNA with UMI * CtDNA without UMI

(3RERMTAYI NILT L DEHE]

Sentieon Genomics Toolsh5HAENEBAMI 7 ILE
VCFI74)LI&. VarSeq®REDIRFEMTAAYINIITV (4>
R—bU. T=ADEELNUT > N —AINDT )T -4
RETANAIL T EVDTE, BRBDINAAA > TANT 1) ZBEM(C
BWAZENTIRET T,
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Your partner for all
NGS workflows

Panels to Exomes to Genomes
Labs to Regional Hospitals to Genome Centers
Germline to Prenatal to Oncology

GOLDEN HEL:X

Accelerating the Quest for Significance™

WA MRSE 7T

Filgeng = )

biosciences & nanosciences

7101 HEtt
INALTART 1O AER

(BEVEDE]

T459-8011 EANELHEEMMRXEMLLT H1409%H
TEL : 052-624-4388 FAX : 052-624-4389

E-mail : biosupport@filgen.jp  URL : https://filgen.jp/ \_
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