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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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GETTING STARTED... SUPPOAT BULLETINS LICENSE INFORMATION

ANROUNCEMENTS

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 (J3)

+ Canis familiaris (/)

« Caprahircus (%)

+ Cricetulus griseus (Fv{1Z—X/\LZH-)
+ Equus caballus (J¥)

+ Feliscatus (1)

+ Gallus gallus (ZTH))

+ Heterocephalus glaber (J\W17/{%X3)
+ Homo sapiens (Eh)

« Macaca mulatta (7H4H)L)

+ Meleagris gallopavo (3 FX>F3V)

+  Mus musculus (Y¥J2X)

» Nomascus leucogenys (RO>OFFAHIL)
+  Oryctolagus cuniculus (7F98%)

« Ovisaries (£Y>)

+ Pan troglodytes (F>/{>>—)

+ Rattus norvegicus (3vh)

+ Sus scrofa (7%)

+ Vicugna pacos (7JL/H)

TOfth
+ Apis mellifera (£Z4/4393Y/)(F)

« Anopheles gambiae (J\¥435#)

+ Caenorhabditis elegans (#£9)

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

+ E.coli (Ki5&E)

+ Leishmaniainfantum JPCM5 (U—31¥Z7Z4R)
+  Mycobacterium tuberculosis H37Rv ($%#%&)

» Plasmodium falciparum 3D7 (X¥3Y7)

+ Saccharomyces cerevisiae (HZFEER})

+ Schizosaccharomyces pombe (9ZEER})

+ Staphylococcus aureus (EEBT RUEKE)
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File Tools Downlosd Resources Help
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+ Arabidopsis thaliana (304323 X7)
+ Brassicarapa (7757)

« Capsicum annuum (~I4H353)

+ Carica papaya (JVJ{1(7)

«+ Cicer arietinum (£3J3X)

« Citrullus lanatus (X1%)

«  Cucumis melo (XO>)

+ Cynara scolymus (7—74F3—%)
+ Eucalyptus grandis (I1—31Y)

+  Glycine max (44X)

+  Gossypium raimondii (94)

+ Oryza sativa (1%)

+  Prunus persica (FF)

+ Setariaitalica (77)

+ Solanum lycopersicm (hYh)

+ Solanum tuberosum (Sv¥HAE)
+  Sorghum bicolor (E07J%)

+ Theobroma cacao (hh#)

+ Zeamays (MJEOJY)

y=<F ]

+ lctalurus punctatus (7XUH3<X)

+ Danio retio (€J7374v21)

« Medaka (X47%)

+  Oncorhynchus mykiss (ZZYX)

+ Oreochromis niloticus (F/IL743E7)
+ Salmo salar (91t(37H7%)
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SVS 8 4 1 Release Notes
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gister and activate an SVS License
existing SVS version other than
update from SVS 8.4.0 please

New Features

+ Added support for Gene x Environment (GxE) Interaction
terms in Numeric Regression. See Numeric

Continué reading —

This month we wanted to highiight 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



Core Features
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Thermo Fisher Scientific 1 (Affymetrix) . illumina$t ®
SNP/ICNVXA7O7 AT =3I BLPRIENRS-IT>
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R—NAJEETY,

+ Textfiles

¢ 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

+ VCEF 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, MAP(ZED{SNPI/ILA>Y « EMHOPREEIL (Population stratification)
EIHAN 7% < I SNPOBRE + SNP concordance
Cryptic relatednessDARAIE « MBIFRER (Gender misidentification) Di&H
AT I5—DI&EE + Identity by Descent(IBD)D:tE
BABAONATOESY o ZIRTEICELZEREBERE
Allele intensitiesD BRI E o REBEREEIIN-ZFT RE
(4 )71 KBEBERER (GWAS) ] ————— =
B FRERABOBERTCHER., ELETIHRE Bl e—— e

PINTUZ L EZEEH LU TVWET, RIBET-4(C(E. y—Z/3
RO-IORBN\AF) -7 =4, FEE R AREOHREN
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DFEE{EDFHIE . BonferroniA°FDRZ AU\ Z EIRTE DI
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GESAARTE (LD) fE4T)

SESHAFE (LD) &5 JLLAIL. REBHLAIL, F(d8
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SO —EMEST, FEICHRT BN TEET,

Linkage Disequilibrium
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[El'3f#4F (Regression Analysis) ]
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Cytabands, UCSE {NCBI 36 Chromasame. Homo sagiens)
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DT =A% BRI DENTTEETT . UI7L >R RILEL T, 1000 Genome Project DNHT -4 S S (CHIFATEBHR(CBD
THD. FHRILIITFL D ZINRIINT =A% VERR T BEBEIEET T,
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(AF7FUSR]
HIEFCEAUTHIRNHBET 23REN DD — 77, BOETDIREEFEIIRE BA—OBREMRELTVB(CEMNDST i
FHERN—EURVENUEUEBDET . XI7FISR (G IOUIERORRZHREL. 1 DOREBHMEZEEET,

(LD Score Regression)
GWASHERT —ALLDA7ZHRAEL. BEERDECHED B, BEE0TEZITVETD,

(RUSTZWIURH A7)
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Agrigenomics Analysis

[(IRAZREET AR (Mixed Linear Model Analysis) ]
RAZEBETTIVERMTIE. Cryptic relatednesst®Pedigree structureZfIELDD. B FET AU TEIBIFZETIS
TR B FRT—ACE DB Z LD TIHDFUVEE N Z IR LFET .

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

[Genomic Prediction]

Ty S, B TFRERIRBIOBEEZ ROIEUGRAT 2 FRIET V2L, '/ LABEMOHETE (gEBV) o, KIREY
KA TNOBLFET IS, RIABIOHETEEITOICENTIHET T MEROBBMETE LR, BT R T -7 2HNEF
BN ETEER 2, RIRAELT 4% B30I N BB ERECHVTOREIDEARDRIEN BT EEICRD . IR MIREAE— Ry
(CEHRIITT,

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

[K-Fold Cross Validation]

REWREEZE (Cross Validation) ZFWT. &FAIFZE (GBLUP, Bayes C, Bayes C-pi) O/\TA—Y>ADFHiIZ1TL\. [E
RFICRIRBFRIERIZETINOSTEZITVET,

CNV Analysis
[AE—#RE (CNV) O] PE =
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299T0I 5 ERIBUEI A MERITS PN IR Alcks [0
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[CNVF—4SHHIE - JAUF4—1>bO-)V] ==

IAHO7LALaCOHORERE, NyFHR (ERKE.-= |~
BREFOIRIZRE) . Genomic wave, EFIDREELRE. %< ;
DERCLOT HAB(FRERGFET. SVSE. ThsoA) = -
T~ ORIZEEARIE - FIE T B4 2 DB AISEIL TVET. =

Derivative log ratio spread (DLRS)
U E kil

TRIE252 (Gender misidentification)
SNPI-JLLE

Principal component analysis(PCA)
Genomic waveDIRHEHEIE  RE

[CNVEIERRT]

47 —-HFZ(EPCATfLElIog ratioT —4. CNVIXREFITME.
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DNA-Seq Analysis
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£7—4 (VCFIrPA) ZAZR—NU. BT )T—332VY-RA(C&BT )T A FRITIENRIRET T« FRATICIEER DT )
T3V (E BROT-IN-ZEBY-)LLD, BH(HV>O0-RTEET,

» 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
(D1405U> ) E53 58]

VCFI7AILICEENAINIER (ZEROU-RERE. IAVT4—RE) |
FIFRIEY )73 )Y -2DERF AL T, /A XPIESSNPORR
EBSIWVEREREEZRDOBIAHBEZITIENBIRET T,

(RS > TN DT —F1ERr]
YO TWORRIEHROT )T—23>T - IDT7VISEEIBIRICEDE ., /E
BOEBECHERZRUEZOMEZITOICENTIEETT,
de Novo Mutations

Compound Heterozygous Polymorphisms
* Rare Recessive Homozygous Polymorphisms

(L7 NUF > NEERRT]
BEEEZE (L7NU7YN) OBEMBFZITIEHIC. BEOLPZNIT Y NBIRFIELCFEDTHERZ1TS[ Collapse
Methods | MMEBEN TVEFE YT, ZORR(C, EEFREE(EPY > TV HOBEMOHIEZITI. MAZESET )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]

RS — DI Y —(CLBRNA-SeqiE = FRIRMRMT/ (1 T3> D18
SNz, BRFIED)—-RIVD N —92AVT. B FRIREHENZIT
WEYJ, Anders and Huber (2010)(C&DRFEENTZDESeq7 )L IV L%
BEL. U= RHY>Y NS0 D BOMFEGROHETEY ., 2IBDME
TIWEFIALT. RIREHECFZ2IRETIENTEET, 2OMICEY
W—TAOFIIBEPF S ZE GO EREBITIENTE, SHEER
DP-valuet°Fold ChangeDIETI(ILA) I %ZFTICET. st (SR
HDHDIFEIREENBLFZEHHEHCHDIIFDIENTEFT,

[Normalization&Log Transformation]

T—ADIERME (Normalization) Z{T3¢lCE>T BTV FIz(&
B IWEOT A0 EERIZ . T IO ZITARICLET . N5
MNormalizationt>TransformationZ4T2/z T — 5% {E>T. T-TestiRED
BB ZITOCENTEET,

(9571 RsitkEE]

BT —INBERL BRI STV T BTENTE, FRITIERERR 2 BRAN SR I DN TEET, ML —/TOy MOBEEBEL) SR
AU DFRITFEROE—~yT . ERRD DM (PCA) TOvh, Ry RTOYMOZFry5—T0y MRE| &4 12T TOVER kR RS
#HLTWVEY,
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[PBAT]

PBATY RA>T(&. Family-based. & UPopulation-based DT
THAUCBWT, BREDOFTE (Power calculation) ZiTW\ET,
FEHO>TINORRIBIRICEDI T, Transmission Disequilibrium
Test (TDT) SEICEBSNPT—ADREERRMT, XU CNVF —HDEEE
FRMTRITOICEN TEET,

[SVS-CNV]
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Dr. Fielding Hejtmancik

Senior Investigator, National Eye Institute - NIH

A
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Dr. Matt Mclure

Lead Geneticist, Irish Cattle Breeding Federation
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| Dr. Hela Azaiez

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

Simple, fast and repeatable variant analysis software for gene panels,
exomes and whole genomes.
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. Quality Metrics Germline Generate ACMG/AMP clinical report
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Srobability of Pathogenic given scored Criteri
Annotations [ B -
Exomes » Frequency catalogs Status: Probability of 88.7% predicting classification of
+ Gene track
In-sil Somatic
* Clinical submission databases AMP
Algorithms Scored Criteria: SC+3 CE+3 1P+ A 1R+ MNP-1
» Targeted phenotypes copenicity Scalsand Sou
s E -
* PhoRank el & 2]a o] v 2] 5] a]sE
o M i
Process via ACMG /AMP Guideli

Create interpretation & classification y .
Store interpretation in assessment catalogs
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11:108183167 MG rsBsazal 66 GG GG missense variant False NA 182008082
13:49033835 GIA 20211 AG AG AG  missense varant False: L2 _ ™
14:24567498 AT 30211 c cx €C  missense varant False NA e -
1473664751 TIG 19972, Gr cT G missense_varant False NA I
14:106208082 GIT 11621, T T 77 missense varang False NA o -
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Data Analysis
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VarSeq®d, 11— —(COE2BFTOIVEI-FCAVAM-IVWLTERTZENTERT . T IR E1-5E5yT by T
E1—-5E0S5dL3(C ARICRUTAVE1 -2 END I BIENTIRET, FIOSERIDEDHEIRI BIENTEFT,

*EIF(SEEITEDDE, 15/ RICOE1EDHTY,

(EBE1-7-]
Golden HelixttT(d. VarSeq®T#MUIET — 9% HEBEI3HOE1-T-VINII 72 EETIRMBLUTHNET . VarSeq®P i
MiER%E, EBHOWRKRERB THREZITOED. 5/ LTI -REDES 1754 THEEEDOF AN RIEET T,

(SATLEH]
(0153
»  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

(NU7>Y MF=TNDERR]

VarSeq®(cA »ik— h&NfeVCFI7A DT —H5IE NIP 2 hT—ADT—TIVELTRREN, 7)T—332 )Y =0T =587 )L
JYZLICEBT )T—23UAFINEIRET S o &z T—IITO—(CLB TN T EERITIBE BEICTIINIITHEROINUT > bDH
OFRICEEN YT T — &N BIeth. T4V THEROIERZTUR(ATIEN TEE T

Variant Info Sampled Variants RefSeq Genes 105.20201022 v2, HGBI GlinVar 2021-10-07, NGBI
BhrPos Ref/Alt  Wariant Allele Freq Fead Depths (DP) Gene Mames  Sequence Ontology (Gombined)  Effect (Gombined) HGWS p. (Glinically Relevant)  Wariant 1D Classification Feview Status
2:132905792 G/C 0.346154 78  ANKRD30BL missense_variant Missense NP_001345345,1: p. Ser230Cys ? ? 7
375767646 AMS- 0.389961 259 ZINFT17 frameshift_vaniant LoF MP_001277137.1:p.Phe3765erfs*3 ? 7 ?
2178917478 G/A 1 73 PIK3CA missense_variant Missense NP_006209.2:p.Gly 118Asp 156446  Likely Pathogenic (0 Stars) Mo Assertion Criteria Pro...
£:31238859 G/C 0.365079 189 HLA-C missense_variant Missense NP_002108.4:p.GIn204Glu 7 7 ?
6:31238866 e 0.416268 209 HLA-C missense_variant Missense NP_002108.4:p.Gluz01Asp o 7 2
7:55249071 oT 0714286 84 EGFREGFR-... missense variant Missense NP_005219.2:p.Thr7aoMet, ? 16613 Other (2 Stars) Reviewed By Expert Panel
7:55259515 T/G 0.726744 172 EGFR missense_variant Missense NP_005219.2:p.LeudsArg 16609 Other (3 Stars) Reviewed By Expert Panel
810467571 oT 0.415584 309 RP1L1 missense variant Missense NP_842188.4:p.Gly1346GIu ?
810467673 o1 0.4948439 297 RP1L1 missense_variant Missense MNP_B842186.4:p.Gly1312Glu ? ? 7
8:133626909 AS- 1 =) PHF20L1 frameshift_variant LoF NP_057102.4:p.Asn322Metfs*42 ? ? ?
172167 o1 0.405063 79 CBWD1 missense_variant Missense NP_060961.3:p.5er115Asn ? ? 7
9:100092969 -/GAGGAG 0.55814 92 CCDC180,SU.. inframe_insertion Missense  MNP_065944.3:p.GIu735_Glu736dup,? 7 7 ?
10:46999592  -/ATGAGGG.., 0722772 101 GPRINZ inframe_insertion Missense NP_001372216.1:p.Met262_Glu264d... 7 7 %
11:48387946 -fCA 0.322314 121 ORaCs frameshift_vanant LoF MP_001335152.1:p.Glu25Trpfs™4 7 7 ?
12:124824722  -/GCCGCTGCT 1 50 NCOR2 inframe_insertion Missense ~ NP_006303.4:p.Ser1837_Gly183%dup ] z 7
14: 20666176 -fA 1 a2 OR11G2 frameshift_variant LoF MP_001372962.1: p.Gly 196Argfs™74 L 2 o
1670896016 A 0461929 197 HYDIN frameshift_variant LoF NP_001257903.1:p.GIn3905Argfs*5 o . i
177577120 o1 1 213 P53 missense_variant Missense NP_000537.3:p.Arg273His 12366 Pathogenic (3 Stars) Reviewed By Expert Panel
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ClinVar 2020-02-01, NCBI
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» ClinGen Gene Dosage Sensitivity
« DGV CNVs

« DECIPHER

« gnomAD High Frequency CNV
« gnomAD Structural Variants

T Fiter variants %+

Variants e

o Filter Variants £ A 8,593,049

[ Variant Quality a o

8,163

Remave Common A D

1,281,285

Gene Impact a o

11,633

[+ Breast Carcinoma is true A -
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S Laoe Pravider information
203 Enterprise Bivd
Bozeman, 59718 Physician Dr. James McCoy |

Phone: 406-567-8137 Institution Acme General Labs

Fax 406-555-5555 S L o Patient
Name ‘Gender Date of Birth d
Jane Doe Female November 10, 2010 1234
Patient information Sample Information Mother Information
Name Actur Dert SampleSits  Blood Avg. Read Depth 3850x s P o
Gander Maie Sample Type  Blood Collection Date  11/172016 RS e .
Date of Birth 1011111985 Collection Met... Peripheral Draw ~ ReceiptDate 11372016 s
d 42 Panel Coverage 85.96% Report Date 11002016 Name Date of Bintn ]
John Doe November 10, 1988 1236
Physician Institubon Case ld
Dr. Hystad Golden Labs. GL-1234
Sample
Positive: Mutations with an establish somatic link detected
‘Sampie Site Sampie Type Collection Method Caollection Date: Receipt Date Report Date
Blood Blood Venipuncture January 30, 2017 January 30, 2017 January 31, 2017
Affected Genes )
Results - Positive
ABLT || ASXL1 | BRAF'|| BRCA1 || BRCA2 || BUBIB | CALR cBL CDH1 || CDK4 | CDKNIC Mutations with an established link detected.
@ ©) (U] ) @ @ ) @ o ©) )
Primary Findings
Gene Exon Variant 2Zygosity Pathogenicity
CDKN2A | CEBPA =~ CEPST | CHEK2 | CUXT  CYLD | DDB2 | DICER! | DIS3Lz = KRAS  NRAS
©) 0) @) © ©) (0) ) @ ©) 1) (U] LPN2 20 NM_014646.2:c."3C>T Uncertain Sig

Interpretation Summary
Patient possess a a single Pathogenic de novo variants in the LPIN2 gene

Primary Findings

Gene  Zygosity Variant Exon  Pathogenicity Recommendations
MRAR  Telonues N EKGHRAAH SETCOSR BON IR s IS s i The variant couk be associated with Chvonic Recurert Mfocal Oseleomyelts CRVO) Treatmen of CRMO tpicaly inhes
BRAF  Heterozygous NM_004333.4:c.1799T>A(NP_004324.2:p. Val6 00Gl) 15 Likely Pathogenic drugs (NSAIDs) and physical therapy to avoid disuse atrophy of muscles and contractures.
KRAS  Heterozygous NM_033360.2:c.38G>A(NP_203524.1:0.Gly1 3Asp) 2 Pathogenic Incidental Findings
Interpretation Summary Gene  Exon Variant 2Zygosity Pathogenicity

Mutations in three known oncoganse were detected BRCA2 2 NM_000059.3:c 6513G>C Heterozygous Pathogenic

Primary Findings

[OMIME D E#E] 8 Primary Findings -
B FERAEOMEEREZ DT —IN—-ZX[OMIM]
DT IF =23V - 2EEL. T-IR-ACEENBAVT oot Fope .
IWHEREBE15,0008 EOEBIRZFIBHRE. BEFLAIL /N i e — :
7RIV TLIR= NI 8T BTENTEET, G TG GG o o ——

ﬁ'1e Middle 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

(L~ F5Y TV~ bDHAFRAX] ser.Svung st i e cocledlonpe s

LiRk—ME SIRTEALTLS MO EEXYFIBLIIC. T
YA BEFTRENTE, S5NFUNF =T )T7—23
MtirEnfz, £FR07 )7-33VEBZLR-NMIEDHD LD
[CHAIRAREATITEETIRETT., Veets  Iss190202 ¢ (LCG2

*Classification: |Uncertain Significance 5l

[ACMGHA RS1>DYR—H] it

VSReports®(cld, ACMGHA RS54 VB IVEL K-> TRk . R
TU—MEEENTVET . 72T — NI BIEHRBREDA S e R T
DEONGBD, W ELRB THEATEET, mm——

Variant: 71117199645 TCT/- (CFTR)

©O©

Incidental Findings

Incidental Findings Tl

©©

£

Variant: 17:41243800 C/T (BRCAL)
(I71itiAn] *Classification:  Likely Pathogenic -
LiR—N&E HTMLRF 24> beUTHEREN. 19w TPDF Interpretation: B/ U &
T7AELTH AN EIEET T, This s  Missense Variant located in the BRCAL gene. ~

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

CXC)

history of breast and/or ovarian cancer (604370) for o
narmling mutatione in th dina raninn of tha BOC A1
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VS-CNV

BETRAVIVS-CNVO | DE A (CLOT, VarSeq®CHWTH /ALDCNV (AE-HEE) OmEHBIEECRDET, CNVIRH
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PEIVY-LS—IIVR, EBICRT LS —IIVADT —HFEELRIEETY . £/cLoH (Loss of Heterozygosity) S#ATICERT TG,
REENZCNVIE LTSV =TI ST DIUCRTRNEIRET T,

Current Sample: Cancer Sample 13 - Ratio Project Data. fil

26 wat Sampie: SRRI163035 - 2 Score ject Data B
2 143607 w3 43076 - L oo
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o muua«'“ M_mﬁ
Curre : Cancer Sample 13 - Z Score Project Data. @l
10 W 3
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RefSeq Gen 105 2, NCBI User Annotations @l ile - - - 2 £ S L
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poows || e ||

% FEEIE T 10T = (11 W1 ||

[CNVODiRIE]

VS-CNVe(Z, RS- -0F7 -7ty b5, CNVZIR
HTERLSCTHIOENTVWET . COF7IIVTUXATIE, UIPL>
A>Ty e E . BRERY > TINCEZNNUT—23>hTh
NENSA=FCELT. SHREENDERBE(CCNVEIRE ITZEN
TEFI,

INGST—4ADiE ]
COCNVEE T I IUZ AlE. BEfFORERS -7 —%AN
EBIL T/ CRIVERT . £T0Y— LB 25 LS —HIVR(0E
FTIEET Y, R ENTZCNVFT —4(&. SNP/InDelsBREDIE—IL
JT7 Y REBARICT )T —2axAF3eT409U> 5 %570, &5(C  Duplicated area
VSClinical®(C& 25 HIIEBIEET T,

(EZ17514E-33]

CNVIRHHZITOE. AE—HOZLMI&HEINT R BIHEDP-
valuelCHNX. B F/\RIVDEA—5Y NMEL T ) A2 RDIETE
SNEIA > RIBA X EDRatiok Z-score N EHENE T, NS

OfEZY ) LI 50H—-(CTOYRNTBCET. U/ A LDIE-BOE -
{E=I T4 NIURRTEET, [
E 4
(&E5EHRE - DN AEEFIRE]) I
VS-CNVOFLETEMRE - A DBIE FARE(GEREEETYS . 20 T
7 RA> TARHETHEARCNV(E. 2000pT2ED1 TV S EAINS. 2 Before -

MbpDREAROREMECETHLU ., MEEDOMLPAYGPCR, duplication I ‘
CMAStUVDIERIIVFILYIZR YA (L LB R, RS-0 T

IoY—(CLBEEFDSNP/InDelsfEAfT/\A T54 >z F)BUIEE— L 3

T3YNIA—LZERI BTV EA RICBEMI DN TEFT . &L

Loss of Heterozygosity (LoH) 8¢ CNVIEHRZHESITDIET. A.ﬁer.
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ZXRBIFBIENPIRET T,
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) Project A
] Project B

VS\Warehouse Server

00C 006 €66
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(DOY¥IIM DY LTIV ER)

VSWarehouse®(&. \ AN\ TA-XVARAKN —
ST)0S-HSIEBRENTVWEY . ARTO0S 1Y
NCEICT A% EIBL. YT 7 —4dVarSeq®&
D7yI0—-REITVET,

(R=3T)W579)05-]

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

(NU7>bF—4h4509]

MBETESULERR LEER)UT7O R -5, &
R38BT -5V —-2%hH0T1EL. 7 )57 -3
T—HELTARNBIRET Y,

(PUINVSEET J5—->3>]

TOZIIRBITNT=In5, NP RTEDT
LIVEOsEE 2 BBIRIICEETL, 772327 —
HEUTHIFAN'B]RET T,

(LR—bDRTE]

VSReports® TER UTcLiR— MR TE T EN
TE )T RT ALY TIVIBIR. EBICT—-4(C
NI2BBORIRBREZEEDHTRTFLTHLZEN
AETT,
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1.3 K variants B

v In COSMIC? is True

Go  page 1/66 mnuﬂ + Read Depths (DP) is greater than or = %
equal to 100.0 or Read Depths (DP)

is null for Sample1

GeneNames ¢ HGVS p. (Clinically Relevant
 Genotype Qualities (GQ) i greater | %
TNFRSF14 NP_003811 2:p Vai241lle e e
MTOR NP_004949.1:p.Glu1799Lys Qualities (GQ) is null for Sample1
ARIDIA NP_006006.3:p. Gly 1846fs / Effect (Combined) is either
Missense or LoF

ARID1A NP_006006 3:p. Asp1850fs
MPL NP_005364 1:p Sers05Asn
MPL NP_005364 1-p Ala506Thr
MPL NP_005364.1:p Trp515Arg
MPL NP_0053641:p Trp515Arg
MPL NP_005364.1:p Trp515Ser
MUTYH NP_001121897 1:p GIn338His
JAK1 NP_002218 2-p Val310lle
DPYD NP_000101 2-p Val732lle
DPYD NP_000101 2:p lle543Val
NRAS NP_002515 1:p Ala146Thr
NRAS NP_002515.1:p Ser65Cys

e _

(e A5 —-J1—A]

VCFI7AIUCEFNZBIRZIERNDT(C. PyIO—-RENZIRTO
K7 RT=ADI NI IRZERR U, D1TA2HA—=T1—ZAP
VarSeq®RrEDEEDA >H—J1—- 22BN P I AN EEETT .
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\ , S C | | |
BIEY RA>[VSClinical®] Tld. American College of Medical Genetics (ACMG) &Association for Molecular Pathology
(AMP) OAA RSAUCEDE. TNENATEHRZRHINU7> beRHifR/ (V7> MOBERNEZ DIz 1 TWE Y, SHEBF(C(E. L
T4 =X ROT—770—PEADIHN-ZAREDT )T -3V - 2% ERAL. BEIMIICUBNMTONET , HEREREC(E/N)T7>

PORRMEDFRIBIRICIIR. ERPRFI B R OFRIREERRIBIRBEEHCLR- ME DN EIEET HEGRXOURA MR EEZHDEN
TEET,

ACMGHA R31>

Evidence Summary

riant Summar [ACMGHi1 K51 > DRE]

. .T|‘;? 'nif;:.erse ';-ariant MM_001354689.3(RAFL).c.770C>T(p.5257L) is not observed in the ACMG/AM P:,H\Zlﬁ_‘jj\’f r\\a’f\/(:%j‘é\ }(‘U}ﬁ\/ FQ%E'E
oot o e 208 Tt vt o s o oo ot et e ZPathogenic, Benign, VUSTEDSERMEIC S AL TFHEL
LI L S e T g RS A KBTI, ST DT T -3
S S S o o, BROBRTR R AT S

P&HOEI N VSClinical®ldINSDFHEIEEZZ7U> T3
|| The p.Ser257Leu variant is novel (not in any individuals) in gnomAD 57_:&)0)9_ng _%}E{%a—5tt6(: N ZJTIU\/O“tﬁig%R@j
— ' The p.Ser257Leu variant is novel (nat in any individuals) in 1kG. Dtxi&gz*ga’é) (‘/(j/f\/jj?j_—,{/]xqﬁf\ EEHE%I]E%/\‘—Z
|| 30 variants within & amino acid positions of the variant p.Ser257Leu ctD% | %ﬁéhtiﬁkblt?>Z'I%¥EE<‘:ETE{¥ELJ§§'O

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 RAFL contains
56 pathogenic nts, indicating that missense variants are a
common mech e in this gene.

Variant Sections

The p.Ser257Leu missens riant is predicted to be damaging by both
SIFT and PolyPhenZ. The serine residue at codon 257 of RAFL is
conserved in all mammalian species. The nuclectide ¢ 770 in RAF1 is ~RiCh37

predicted conserved by GERP++ and PhyloP across 100 vertebrates. . o B
- I B ) o chr3: 12,645,699 E=A
Ps1 o The p.Ser257Leu variant is a missense mutation resulting in an amino
acid change which is shared by the previously classified pathogenic

variant p.5257L. :'- JLV e AllellC Ratic

o he D.Ser257Leu variant is a missens a sulting in an amine -
| E o | Tt .e :J.;erzzu_e._ variant is a missense IT‘L!th c:n. result : g in an amino He \ErDZ‘-_.-'gDLI 5 |
——— ' acid change which occurs at the same amino acid position as 3

previously classified pathogenic variants.

rs80338796 & 13957 (7
€A IDIZE Fag i) N
VSClinical®(C32#DACMG auto-classifieryY— )L E{ERTBIET. ;?’;FI 'N-r--1 5@13546893
BECFIL—332aNk7)T—33 )Y =20 N AL S TAITAD AT b S
IWIUZL=FIFBL. BEIMICNUT> NORIRMEDFEEITICENTIEET IM_001354689.7 IP_001341€
I RBEEDBERET )T—33>ELTNIT Y M =TT RSN, c.770C>T p.S5257L
T4V (CBWVACEHRIEETT,

[1-4—TLY R—BAYI—TT—R]

VSClinical®ACMGHA R34 > T~ /70— T3, SHEBEEOZIT>
DESA KT BRDOBRHDA S —IT-AMEBENTOES , B _
B, &IMMIER CEELLERSAE RN, 1-Y—rEsemr A CMG Scoring
LTSRN TY ST — haNET, R EIEZ1TSBE T,
VSClinical®h I BT Uz HEE DEIZAY, ZORBLERZ 5 FAXERED S
BT —9Y—2bToRAN. 1—H— BB LBEMER Ty a3 (CHR—

NLET. I::::-: ty of Pathogenic .

(Z1EHONU7>Y bOYR—B]

VSClinical®T(&. SNV/InDels(CHIXCNV (OE—#1RE) ¢SV (18 Classification
ERE) BFMHEEEET. FVCFI7AILEDA VR— U7 > M Pathogenic ©
T3 HGVSREERETFETANULNIT > MERTIRETY
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AMPHA RS1>

Therapeutic Options

Drug Resistance Interpretations (2)

Drug Descriptions

Drugs Tier Saved Fo Clinica |
Bevacizumab, Ramucirumab - -

| ° ' tal g Ins, elected

] Regorafenib Colorectal Adenocarcinoma Unspecified e
Encorafenib + Cetuximab, Encorafenib et . N BRAF VE00E (Activating Alerte

+ Panitumumab Colorectal Adenocarcinoma Mutation] =

- - - NTRK1 Fusion (Activating

M Entrect arotrect - electe

B Entrectinib, Larotrectinib Solid Tumor Cancers Mutation] =d

Pembrolizumab Solid Tumor Cancers TME High 0 Selected
Dostarlimab-gxly, Nivelumab,

Nivolumab + Ipilimumab, Tier 1A Colorectal Adenocarcinoma MSI High elected

Pembrolizumab

(AMPHi1 RS51 > DREK]

of 2 >

BAY ) DR (CH T2V 7> RORRFRICAVSNBAMPHA RS54 > Tl SBBEOEMNMERECEDIVEIET VD ALAILE
BUWT, NI AY—h—%5%E - 5EImUE T . VSClinicalOAMPH A RS54>DJ—-J0—TlF. SNV/InDelslCHINZCNV (IE—#&
B) | BEBEETF. SBICTMBYOMSIREDS 293 ) 2 Fv—(CHU T, I8EUENARBCEINABEA TS 3 R ERTHEL, 38

BB - B AREHBRIBIRBELEBICLIN- ME N BIRET T,

(ERMBEN—-ANDTItA]

Golden Helix CancerKB(&. &< ONADBIEF(CHIT DM/ VT MOCNV., BEEIEF. 7 /293 )2 Fv—12EDIN
AAN=H—%(FU. BEICHIFZEFIRSZHEIETUE. $5& - ZRTEHRREDIUZNIVIET > A %M (CUNELTZ . FPIHY
RBR¥1L—33>57—9IR—-2TY, VSClinical®Tld. DT —AN=R(TUNEREN TL\E G E S OHEILEOIIZDILIET >R,
S| E S ARERNRERORIRREDFTEUIS T IOV T ICATEET,

([ERRIEDIHH]

RO, FFFNICERRENDAHER/NU7 > M s g
3(CF. FFELCFITHITBINIT D MORZEL . N ABRTF
OSEHACEZEN AN EIEE FOIEE (XTI EE
DI INENHDFET , VSClinical®C (IR U >
NORES R M ST S 212D 7 I TV LDEEHEINTHD.,
FPEAER ORIV (IS0 T, /XY 7 > h% Oncogenic .
Benign. VUSIREICBEITHRELEY,

(&EFEHiRazRFI NV > 5]

AIEHRRR R I DERIRERNEEDN S, FF3FEREN\UT
Y MIHUTIE ACMGH A R4 UICE D SRR MO iz
TV, LIR—BMHEAULET . VSClinical®Tl&. /NU7> hD7
JT =23 REZBECEE TIHMASNIIRIRIED I 2R
R(CZ. FHEFEROBIER DT —FY - AbIRRENE
ED

Drug Sensitivity Interpretation Editor

Tier 1A Drug Sensitivity for BRAF VB0O0E in Colorectal
Adenocarcinoma:

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

Interpretation Saved For:

Biomarker Scopes: + Add Scope...

BRAF WE00E (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:
29356698). It was FDA-approved for the treatment of melanoma (PMID
29573941) and colorectal cancer (PMID: 33503393) harboring BRAF
p.VBOOE 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: 17522246, 29083635).

In BRAF p V600E 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.V600E mutation
(PMID: 31566309, 30892987).
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O VS PGx

BIETVRAIVSPGxI(E. FIBY JZHACHIFZERRMNAEIRZITOIODYINITIVTY . COF RAZTHIATIEERPGX Variant
Detection and Recommendation7)LJUXAlE. CYPREQDEYIRBERDBILEF(CHIFZDTTOIATERFEL. TNAIC
Clinical Pharmacogenetics Implementation Consortium (CPIC)IC&>THRENTVBEFIIBIRDT )T -2 % F13E

3-0

CYP2D6 Diplotype Metabolizer Phenotype Table 2 therapy dations based on CYP2D6 phenotype
N Classification of
CYP2D6 *1/*1 Normal metabolizer Phenotype Actlvity score Implications Recommendations recommendation®
. N CYP2DG6 ultrarapid >2.25 Increased formation of Avoid codeine use because of potential for Strong
*
CYP2D6 *2/*122 Intermediate metabolizer metabolizer morphine leading to higher serious toxicity. If opioid use is warranted,
risk of toxicity consider a non-tramadol opioid.
* A CYP2D6 normal 1.25<x <225 Expected morphine Use codeine |label recommended age-specific Strong
CYP2D6 *3/°3 Poor Metabolizer metabolizer formation or weight-specific dosing.
CYP2D6 0<x<1.25 Reduced morphine Use codeine |abel recommended age-specific Moderate
CYP2D6 *1/*1)(2 U|trarapid metaboh‘zer intermediate formation or weight-specific dosing. If no response and
metabolizer opicid use is warranted, consider a non-
tramadol opioid.
CYP2D6 *5/*5 Poor metabolizer CYP2D6 poor 0 Greatly reduced morphine Avoid codeine use because of possibility Strong
metabolizer formation leading to of diminished analgesia. I opioid use is
d gesi , consider a non-tramadol opioid.
CYP2D6 n/a n/a No recommendation No

Required Variants for CYP2D6 *2/*122
+ CYP2D6 *2: 2851C>T (rs16947), 4181G>C (rs1135840)
« CYP2D6%122 3280G>A (rs61745683)

Tane Dos

Current Patient Medications

indeterminate

recommendation

n/a, not applicable.

“Rating scheme described in the Supplementary Material.

02/27/3024

List of provided patient medications with recommendations:

Cansidar a lwer starting dose, slower titration schadule and 15%
reduction of standard mairienance dose ai compared to CYP286
rarmal metabolizers or select 8 dinically sppropriste alternative

not metabolzed by CYP2B4
CYPI06, CYPICLS, CYPIES, SLOBAA, HTR2A and Seratanin Aeuptake
Irshibitie Anticepressants [Hthpsc picpi. oy guidelines opic-guideling.
tor-ssrland-snei-antideprassantal)

I Lewel A Gene-Diug

Pharmacogenomic Resulls Summary

(PUIOREZE]

CPICHA RIA IRV EMAHBERREDERF LICTF
EIBRI-TUINERFTEL. BILFOTIO51TZEELE
a-o

(R EEREDIYF )]

BEEFICT1TOIATHIEIDHTENSBE, VSPG(EINS
OTATOIMTEM LT BDRRBB LU EFIRSREDHERES
IRERBEULET,

CATEGORY DRUG C1ASS MAKOR GENE-DRLG FINIMAL GENE-DRLIG
INTERACTIONS NTERACTIONS [*ﬁiﬁ%ﬂ]
Crrimerides Ariiphiniet i PGx Variant Detection and Recommendation7)L.J
s hcasinind DA LZERALT, BENZ RS LUIE-BOREKFIEE
! i N e o L
i LRSET 3RS — SO AR R BIER L K- N BTN T
Pravastatin %ia—
Hosuvastatin o
Stvastatin
Gastrointestinal Proton Pump Dealanspmiols
Imhibitor Ormeprazol
e (LiR—NtA)
Pontoprazole . - H \
— P Y — PGx Variant Detection and Recommendation”JL.J")
- S— ZLEFATUIAS . VSPGXDNRINA XBIRERLR— NS 2T 1y
° —
- &AEAL TERARLR— MARR TS, VSPGXIC(E, hRILL
° _ . . ° —
Tenorcan R—MERRICEFEMicrosoft WordR—ZDLR— 7> —
Paln NSAIDs Flurbiprofen I\D“'fT_”E; lJ_CL\gEg-o
Cebecoxlb
o
£ variants: 183 % / [T poxcenes:9 X'\ +
Variants by PGx Genes v | {1 <@ a0 1 | Filter Variants: PGX-0017 ef®
PGx Gene Info PGX-001 PGX-001 CPIC Must Call Varia... PGx Annotations PGx Annotations for PGX-001
- Region Gene Diplotype Phenotype Read Depths (DF)  Genotype Qualities (GQ) 0/1 Genotypes (GT) Ref/Alt Region Gene Diplotype  Diplotype Description ~ Total
2:233755270-233778300 UGT1A1 *1/*80+*28 Intermediate Metabolizer 3 163 99 n T/C 7:99643194-9... CYP3AS *3/*3 An individual carryi...
7:99643194-99684996 CYP3AS #3/%3 Poor Metabolizer
10:94757681-94860547 CYP2C19 *35/%35 Poor Metabolizer
10:94933658-94995001 CYP2C9 1 Normal Metabolizer
12:21126194-2124479% SLCO1B1 1 Normal Function
16:31085854-31099797 VKORC1 rs9923231 reference ... ?
19:15873023-15903074 CYP4F2 141 ?
19:40986282-41023398 CYP2B6 4 Normal Metabolizer
22:42121499-42135810 CYP2D6 *2/%122. Indeterminate
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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(Chizo TERARERERZ1ToTEE LI IR
EEH A BERIHDVNEHERDOEGCFIREBSEAULTVETS . RIERS —II > Y- 2RAVIREET T/ RV ZITIICH
12T, Dr. Benjamin DarbroldVarSeq®zfEREU. 7/7 =3 AT 0TIV  E5ICT-ADREE1DDYINITITDH TIT
A2, EB(CVSReports®ZFAWVDIET. Li— MERRE TITZ 3 IRIEZ RN TEIFUL.

Dr. Laura Li

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

Children’s Hospital Los Angeles(CHLA)(CH112Dr. Laura Lifc5OF— AT (RHRER A2 0BG FHREICOVTH
REATOTCVET . REDF—ATIE 25FTRODEIIY— LD NIABZRI L. 754X be/N)7 > 8-V &4T7212VCFI 71U
FHUT. VarSeq®zFIWT/\UT> b —AD7 )57 -3 AFFETIVIV T ZITWED . VarSeq®& BRI 3E(CELH T, EKDHS
B FENU72 MU M ERICEIS TERLIICRDEU,

Dr. Chaim Jalas

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

19994 &0, Bonei Olam TERNEABEEIATTDIZHIC. ZLERODEEZE LU TEFEUL. FBRMOELRTIAZ(E. Center for
Rare Jewish Genetic Disorders CEfEdi1, MR EEEZ5|ESRITELFOREICERZE TTVET, JalastEDF—
LlE RS -II2 Y -2V IIY - LAO NI AR ZITV., VarSeq®zBBWT/\UT > N —AD7 )57 =23 4313 T4)L5)
DHEERITULTVWET, SBICHE S VSWarehouse®zE AL B TIWEMMOHZOT Z/ERL THD. MDEBEEN R U<
VSWarehouse® TYERRUTET —AN—AEREI B BECL LT, AT —ILOXREVTIR— MAFRICE IS TERLI(CRDFELUR,

Dr. Jeffrey Rosenfeld

Bioinformatics Scientist, Rutgers Cancer Institute of New Jersey

Rutgers Cancer Institute of New JerseyDiEZEEZ SO AT BEZEDBEATI A OEROHIC. EEBEHMOZE
ZRIR(CAE I IHENDD . NAAA D TARTA VXTI S LN AR B RIZ&EIZRIZLTVET . RosenfeldDFIE S 2/\1 A>T
NTAIAF = LT RERS -0 -2ANTS - IO AENZ50B 0N ABEEG T/ \RILOT =I5 N7 > MO ET
W\ HAENIEVCFI74 V% VarSeq®(l A > iRk— N, 3B (CHBAHIZ TRI-7J0-%2FBAWT, 77— A3 T4V ) = RR
(CRITUET . CCTHATENTZNUT > POYR MIXMLI 71 )L THIFIZH, N-of-Onett(CXFEN TR DT -5 IRY —EX %%
(3124812, N-of-OneftSiREN T —4 774 L% VSReports®(C 7y TO— RU. B F /U7 MK EIER. S5(CEEARBE
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 ToolsifE

Sentieon Genomics Toolsld. RIS —II> Y- DB FEEABNTCHITD2REETADYINIIV T, iﬁﬁ?&‘ﬁﬁﬁﬁ@
J—ILRZH>H—RTHZBWA-GATK. BLUMAHRE/ (U7 > MEH FOMuTect. MuTect2ZSRIEUIZ/ N1 T 54 > HMEFI BT AE
9, WITNDO/ATF1>6. —IRIBCPUR—ZADI AT LATEEL. iEFASTQ77"fJI/D‘bVCF77”fJH’FEY.35_C(u,ld\gtg'éﬁfﬁ
BRI D10BU LOBERIEZFRIRLTVE T, £e. DXV RIA VBRI D A—-J1- A= RABLTHD. Y > TINT —FD—IENIED,
1-H—HBE O/ T34 > OREIGELTVETD,

-mathematical methods -compute algorithms -software implementation >
—

-Same mathematical models -more efficient compute -Enterprise strength software implementation

as the Broad Institute algorithms

+;uﬂ.~rm‘u P+ e - %(aw,wwmm,w'] --d,

iz i) e

(51> ADTES] (AT LEHF]

Sentieon Genomics ToolsTl&. f#TZITIH> TILEIIC N=ROT7

N
@Dt*}%ﬁ*ﬁo)j'ftzll’iijb HDFEI, FERORE. 71 . 16GB+ of RAM (32GB for Servers)
TORZEDNERCEBEREITIY O TV OBEZ TY . . 8+ CPU Cores
WGS WES  Gene Panel L AYI—RYNER

Tier 1 500 2,500 25,000 (o)

Tier 2 2.000 8,000 75,000 +  64-bit Windows 10 or later (WSL2_E TfEFTA])

Tier 3 4.000 16.000 N/A + Linux Ubuntu 18.04 (64-bit only)

i ! ! - RedHat/CentOS 7.x

* Debian 7.7
* OpenSUSE-13.2

(ZERE]

Sentieon Genomics Tools (&. [ ICGC-TCGA Dream Mutation Calling Challenge ] [ precisionFDA Consistency
Challenge |l precisionFDA Truth Challenge ID3DDI1>FANCHNT, FEATFERT —ID— R IEHEHOFHET. MTDRK
BZINDTNET,

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

-
I R R R G R

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 97.29 82.10
Genalice™* 3621 3673 99.52 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®DBWA-GATK HaplotypeCaller Best PracticeD/\{ A4 > IARTAIAINA T3> =EE
(CRAFEENTHD. ATV ERIUEEET IV ZRWT, UIPL RS ) AERFIADY— REEFIDIYE > TSNP N1-)LETE
IOCENEIRET T, IEULETE VI TUX LOHZRENMMTHOHNTED. FASTQI7AILHSVCFI71 IR DT ELIRDISZE(F 1015,
BAMI7A JLWBVCFI74 IWERRDIZE ($20~50f50=RI1EZEKIRL TVE T, £/, 100,00060H > FIVFT—FD 34/ > —)L%
ITOHBETE, FRIFAIINON—S2 B I (CRITTERID. FEEHHOEFKINAIEETT,

FASTQ 2000 i
input reads Sorted.bam
Jr— Dedup.bam ,E 6000
— . - —— e e e — = 5000
S— Alignment — — — — — — E
_= Sortin — — — ) — — L
— : - £ 3000
=
. = )
ﬁ: S 2000 [eox 376x  Mx  332x J2Ix 300 34x
— BQSR = 1000
i
AN . . .
a & $ & F L o 3
§ N & W8 ~ o & Q o
brati £ 8 Y o S S A N
Recalibration & & & o oS h@@ 2 & )
J & &F &S @&
‘)
[ — v

»
o
— s - | & ¢

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
Sentieon DNAscope (&. ZEFEffER5I0//\)7> MEH A/
AT342TT. EMEZBETINZRAWVRILICLD. Sentieon
DNAseq £DSHEE(C SNV 12 Small InDels ®/\U7> h—)L%
ITOTENEIHET. SEICHEBERE (SV) DRBHB(CHEHIGLTVE
9, &z PacBio ¥Oxford Nanopore ®O>4Y— REEM(CHITIG
L. PacBio HiFi)—RIC&330x DEhEST JAS—II> %, 1617
CPUYS > THLZAREITHRATAIRET. £I2 GIAB ONFY—F
F—AYNIBWNT, 99.83% U EDFEEZZEMRLTVET,

Caller
N pFDA Truth V2 Winning
Em DMNAscope LongRead

' 150

Errors Redative to DNAscope LongRead
=
=2

=
*r

J
All Benchmark Regions MHC Difficult-to-Map Regions
Subset

[Sentieon TNseq]

Sentieon TNseq(&. Broad Institute D{AHHAE/ (V7> MEH /(1 T34 > MuTect (SNV), MuTect2 (SNVEINDEL) ERIUESE
ETNEERUEBR) A TS14>TT, @/ EROEY > TIINOS—II VAT -9%RNT. RSN EETET7ITIZALT.
MuTectB&UMuTect2D 108U _EDFTEIRE T, AR/ (V7> MO EZNRICITVET .

300000

Tumor sample Normal sample 3%
auonna--m anomon---m T T 1 _ e
I : £ 200000 Lo
Alignment Alignment (optional) (optional) g~
! 8 TNhaplotyper2 . L =
Sorting Sorting ContaminationModel OrientationBias o
1 - 2 150000
Remove Remove l l l =
duplicates duplicates . o E 100000
T T Candidate VCF + Contamination Orientation Priors o
[ BQSR ] [ BOSR ] stats table + tumor ik
| segments 38x - 24x e
.L 0 - -
2 > >
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
l | TNfilter
B MuTect and MuTect2

M Sentieon
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[Sentieon TNscope]

Sentieon TNscope (&. AHIRZ/()7> MEEAD/NATZ1>TI ., MuTect H&
U MuTect2 TERAINTUVWREFEETINESSICRRIZLT. IIBVRELFE
EZZEHULTVWET, Tumor only H>F)LE Tumor-Normal H > )L OWE 5 DfEAT
(SHIGL. SNV & Small InDels. 8&FUHEERE (SV) OREZITVEFET.

(H>TWAIUTN

Tumor sample Normal sample

auannn---no Juanun---on
Alignment Alignment
Sorting Sorting
Remove Remove
duplicates duplicates

(o) (o)
! )

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

Other inputs

Sentieon Genomics Tools Tl &4 BIEFEDERTI\A T34 R EGH(CEITI DO TN AT RENTUWES . T

T RERHENTVZ RV T O—HITT,

Germline> T IWRBNRLI’'S14>

» Joint calling « WES/WGS

SomaticB>IWRANKLI51>
e Tumor only .
* Amplicon panel .

Tumor + Normal
ctDNA with UMI

(3RERMTAYI NILT L DEHE]

Sentieon Genomics Toolsh5HENEBAMI 7 ILE
VCFI74 L&, VarSeq®REDIREFMTAYVINITIT (LA
R—bU. T=ADEELNUT > N —AINDT )T -4
RETANAIL T EVDTE, BRBDINAAA > TANT 1) ZBEM(C
BWAZENTIRET Y,

* RNA-Seq calling » PacBio HiFi reads

* Hybridization panel
+ ctDNA without UMI

Tl il
o st

ez da
s G, e - .+

o (a0
b0 ameww  2seom  2n

& Gronetoms %+

Ve 0 Lgtn @ HF €02
- i

- 2 - A Ra
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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™

(TER]

u ASEBEOY X REEIERA TR ARACIREL TRTELTVET.

m G-EIPRBOEIR, (A TORIIVBLRTRBEDEENS FERUCEEEINZIBEIBDEIOT, FHT THEITE.

m ASERBOBEMERLEL, BHOBRE . BREHIRTY. F. &Y -EX-HRICHIZFEIRIIRIEFXEEOR—LR-ZLD5 AL TVET,
u BHSHOVRWESEROEANIBIREG, BHBECHFIEmIE. FHiEY - CABJUREOBEREERECHASE TOLEET.

A MRZE 7T

Filgeng e \

biosciences & nanosciences

7101y Rl a4t

(BEVEDE]

T459-8011 BAHBLHEMZKXTEMNL1T E140981H
TEL : 052-624-4388 FAX : 052-624-4389

E-mail : support@filgen.jp URL : https://ffilgen.jp/
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