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Sentieon 794 CPU it&EINENRY, FTeERER CPU IHEZRM: Intel,
AMD. 855 X86 28t CPU, HuRMS. FEfHR. Ampare, Apple Silicon
% ARM Z2t3 CPU, TIRIEIBESEN LIRS, HPC &8 BB OM=ITE

iy, REFE—EE M RAEEE T RERI—EL.

Sentieon GBIMABFERNRETFEARFEMHITIERR, BOTHRRA
EVEFRSTPRIERSEREMRD, AREFHFEH. BUHRE. InFKETT.
ARSI, SNEISFSA TR SIEA RS IEENIRERRG R, LR
hEERANERE.

#ZE 2024 i, Sentieon RKFELAELBSEERN /I 1500+ FHFRMARSS,
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2 Sentieon [RIEN| JSE

E1TINR
2.1.1 fEFER
Sentieon Genomics BHIRITATE Linux F1Efth POSIX FREFES.
3T Linux ZR&E, BABENEREBLITEER Linux BRSS:::
® 1T T RRAZ—E B =k AR Linux: RedHat/CentOS 6.5, Debian
7.7. OpenSUSE-13.2 8% Ubuntu-14.04,
o \AEIREN£INEFEEE 16GB H1E, 2ERETE 64GB H1Z.
® (ifF) BHIAEE SSD IKzfgg, LASKISIEERY 1/0 t48E, L&A CPU RIA

sgz
223

—To

2.1.2 R4EK
ZEZ Python 2.6.x. Python 2.7.x 8¢ python3.x, ZRILUBITEINLLTGRS1E

& Python hix7:

l python --version |

2.1.3 Sentieon® {44 HE
M Sentieon AT IHRARIREE NEKAE.
TiETUTHSHMESRRMEE, E4 VERSION 2EERAMA, Fla0

202503:

‘ tar xvzf sentieon-genomics-VERSION.tar.gz |

;'--' e
;-., Lt
f.-l'*.l' AL
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2.1.4 VFrliEER

Sentieon®XHR— M ERAIFTEG. AFREERREITFINEAREIETIK

. B RHFFSEEAIIFATIE:

® BHIFHIFRIE: IFANERTAEREYIEE LI Sentieon®Kt, BERLITF
TP IREF ARG, mAFE T #IINEE. BEALTFENRE, s
17 Sentieon® XA EHFERSINB Internet ij3ia.

o SLEATRNE: WITFENERTERENR, FERLFENE, —MNEERIFMITFY
RS EBSHEE SRR PRI — M R LIS T, BT TCP [MFA R SIFRIIERR
SSEE MESIERERTT RURAHFATIE, I FrIERRSS RS IMNBEIR— MEATE
HERA ST, % AT LUBE HTTPS AZREIAE/MERtHR, FEid
BITERAREANAMSE TCP in QM &R PAIIERT RIRHIFANLE,

(1) BRI RIE
BFEFARTIEETINE, TETRBEEREREIAE Internet, XA Sentieon®
A SRIEFRTE
EFFREAN ML, SRR TS ERE:
1 EFRNEEEHETET R, FIa0, a4 LICENSE_FILE.lic BI7ERIF

LICENSE_DIR,

2 AT ARERGETE:

] export SENTIEON_LICENSE=LICENSE_DIR/LICENSE_FILE.lic

L www.insvast.com _iEEIEE }ﬁj(ﬁﬂﬁ/\j
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(2) REFAIERSSR
SN 2-1 Fis, FFATIERRSS SeE EmE LA RS
1. VFeIEARSS RR A I AENS () Internet LABATIFAIIESGILE.
2 BT RNIZBEFEIT £ LICSRVR_HOST i5[aliF Al iEARSS =5,
3. 1B TIF ARG SRR B — N A DA eNERSS B, AETET R

aILAAEIZImO. XERARIL AT BiwO:Z LICSRVR_PORT,

ETRIERET
LICSRVR_HOST:LICSRVR_PORT
B AR 5 28

VFANIEARSS 28

| . | YFRTERRSS 22iia)
! i AR,

2-1 HETRMFRNEIRS BRAFINE

EATBEEE IT RZESTIESIREN LICSRVR_HOST: LICSRVR_PORT, HHHAFE
EIAEK,

IR RTANERSSSRAITRKIERE, B NAT SHETRDE, WS
o] WA ANIERRSS 2R EAE/IP AIRESEELIRENA/IP AE. JREBXMIELR,
R EBITAIEARSSRESBESISIRR IP ik, THETRM NAT [FR9 IP ititihis

KIFANE, 1BEKR sentieon@insvast.com,

#
w
=

. : R 8
www.insvast.com EERMEERABIRAT miHzsh
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RRUATSBSABUF U, @SR aiERSSES
1. BLATERREL sentieon@insvast.com LUZKNFaIESA4:

o IS TIFEIEARSSAIHISEAI FQDN (Hostname) LICSRVR HOST,

e 3SEAYIRM LICSRVR_PORT,

2 B EIRSFRNESU4 E HEFANIEARSS S LICSRVR_HOST, FAIMRIRITFAIIE
SZA4AF LICENSE_PATH/LICENSE_FILE, 7E¥FAEARSS 28 HiEfTIA T @S LA
[EahiFrIEARSS 28I TS

<SENTIEON_INSTALL_DIR>/bin/sentieon licsrvr --start --log LOG_FILE LICENSE_PATH/LICEN
SE_FILE

3.8E, BRILMER "2.3 REFHARARS - BIFIERSS=: (LICSRVR)

FRRGIRSZITANRE, BIFAIERS SRECEH BN RFETIFHE.
4N Sentiecon®ZIEHR. EIFANIERS A LIZITLATGRS, HIATFENER
SERCREIFFIERIET.

‘ <SENTIEON_INSTALL_DIR>/bin/sentieon liccInt ping -s LICSRVR_HOST:LICSRVR_PORT ‘

MRBRERNKEERER, WFANERSSREENHIEEET.

FEEF—MIET R, #HA Sentiecon®@LZEBFE, BT LAGS

‘ <SENTIEON_INSTALL_DIR>/bin/sentieon liccInt ping -s LICSRVR_HOST:LICSRVR_PORT ‘

MRpSEREEERER, WitETRIERALUGEIFERS .

6. 'LREL/L_FEZ&%XEI Iu\EIJE_.I-L/L;:FyL\{%}EHT

\ export SENTIEON_LICENSE=LICSRVR_HOST:LICSRVR_PORT \

%6 0 www.insvast.com _HiSSSERAEIRNT] Siav


http://www.insvast.com/

P F / Sentieon HTEN|TIEFE

2.1.5 RFMEER

® U5 Python 2.6.x. Python 2.7.x B python3.x ~2EkIA Python iR, &

AILAREL TINERE
| export SENTIEON_PYTHON=Python_location |

® WNRIKEAARMITRNEN S, BFIREUTINGZE, HA LICENSE_DIR 21F

BIESUAEFRTERYAIES, LICENSE FILE.lic 2FaHES44s

\ export SENTIEON_LICENSE=LICENSE_DIR/LICENSE_FILE.lic |

o WNRAF ARG, BFIRELTIMEEE, HA LICSRVR HOST #1

LICSRVR PORT 2RSS SAUEN GO, HEEET—e,

\ export SENTIEON_LICENSE=LICSRVR_HOST: LICSRVR_PORT |

® A EEN, B TARRE ZHFIEEE, H PATH_TO_SENTIEON_BINAR

Y _DIRECTORY g Sentieon® i {4HI%E B F::

\ Export SENTIEON_INSTALL_DIR=PATH_TO_SENTIEON_BINARY_DIRECTORY |

® {5 NFS fFiglY, iREMEE, 1515 SENTIEON TMPDIR MMETEIRE N

IR AU HRIRIGRIT 0 -

\ export SENTIEON_TMPDIR=/tmp |
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2.2 BIRE{TFL
RAMRET—MREN IS, HFaaTFALIE, LSS REtZes
FHLUTE IR

quikstart JE/RIIE#%Z: https://insvast-download.oss-cn-shanghai.aliyun

cs.com/Sentieon/release/sentieon quickstart.tar.gz

RENTEE 2R NREIRVEUE, BREFEARNFFIEEISEME, (RlEA
{#5F3 Sentieon DNAscope iftfEtEE—A X [lumina fastq 314

® BWA: KRR EERA,

® Metrics, LocusCollector: WEISERRITHER.

® Dedup: ARRESIER.

® Variant calling: DNAscope ZZ&4&,

i¥®: DNAscope {IEFRTEREYNER, YTEMER, BEA

DNAseq,

2.2.1 BETIREAIE
EFHAGA, BETERENISEHIHER, HBHETUATHSRE:

‘ tar xzvf sentieon_quickstart.tar.gz |

BHESUTAS:

® sentieon_quickstart.sh: IXENEENTIZAIRG] shell B,
® reference: B3 ARERESEHFIEH SNP (IR EUERE X HHIER.
® models: 1% DNAscope B HHIBR.

® FASTQ files: #AFHSII4,

’ .- 1__l:
%8 www.insvast.com HYSRISERABIRAS D
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TEIETHAZ 8l BEERRERSET LARETE, GFFNIEHIERERE
SR ISEREERNYRIERSRIE sentieon_quickstart.sh FRIFFIR

# Update with the location of the Sentieon software package
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-202308.03

# Update with the location of temporary fast storage and uncomment
#SENTIEON_TMPDIR=/tmp

# It is important to assign meaningful names in actual cases.

# It is particularly important to assign different read group names.
sample="sample_name"

group="read_group_name"

platform="ILLUMINA"

# Other settings
nt=16 #number of threads to use in computation

# Is the data prepared with a PCR free library prep
PCRFREE=true

iFS: EAFIRE shell IA sentieon_quickstart.sh /1

® ELiriEN FoERERENNEREER,
o R EENEENNREANEAS EARBIBFR.
E3REY CPU #0088, FAFALUZETT nproc, WTFA7S:

‘ nproc ‘

EFIFIIEAR sentieon_quickstart.sh BIARIELRERD, BFEIEENEORE

BN FAPARIHEM ETS.
W, RFBE1T sentieon_quickstart.sh RKGEHIA, HMRERREF. TH
B9 Linux fRSBE8 £, BMNMETARAOFE 3-5 0. SCirATEBURTFIHEIRE.

‘ sh sentieon_quickstart.sh & ’

%9 7 www.insvast.com SRS
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23 BEWIARAIRS

2.3.1 {ER sysvinit FTFENERSSBIEARRIRSSIEIT

NRENRREREFRD System V SEIHIA, EoJLUEILA root B1ET

AT S SRR BT ARG SBER R EaNE0:

1 EHBEXEENH,; BBEXMHERES /etc/sysconfig/licsrvr; {B7E
Ubuntu i, EEEXHIERE /etc/default/licsrvr, LA 2ECESHRITRA,
{EFEEFRIAFE sentieon 1RE:

® /home/sentieon/release/latest ZfEMEERHET Sentieon® WUHBLREEHR
RIFFSHtE

® /home/sentieon/licsrvr 2ia1T licsrvr BRSZAISEK

® /home/sentieon/licsrvr/licsrvrlic 2 Sentieon® FBIUES{4

licsrvr="/home/sentieon/release/latest/bin/sentieon licsrvr"
licfile=/home/sentieon/licsrvr/licsrvr.lic

logfile=/home/sentieon/licsrvr/licsrvr.log

2. BITFRNIERSS 2R aaI A% 3=E! /etc/initd BRY. Bl FABEERTE
.

| install -m 0755 $SENTIEON_INSTALL_DIR/doc/licsrvr.sh /etc/init.d/licsrr |

3. ZEFIERIRS. RIEEHIRS, BT AENG<:

® IIREBHNAERZE T Linux REBMZOITE, FUTRSE init FIAZEREM
x,

’ Jusr/lib/Isb/install_initd /etc/init.d/licsrvr ’

o NRIGNERGARLTE Isb —HMEE, A chkconfig 3 EBAKRS.

chkconfig --add licsrvr

chkconfig licsrvr on

S T
. . . . 3 Rt
% 10 www.insvast.com EERMEERABIRAT mdHss
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® 37 F Ubuntu 1 Debian R, WIREKA Isb/install_initd ZHHIS 4

FiEEAZE Isb-core &, {£A update-rc.d pSTEHBAIRS.

update-rc.d licsrvr defaults

update-rc.d licsrvr enable

4. 1Z0TLAMER service apSkBN/ FLL/ER/MGERFIRE.

‘ service licsrvr [start|stop|restart|status]

2.3.2 ([ systemd ISFRIERSRMEARFIRSIEIT

ERILAERBRIERFRY systemd REMIRSZINEERIREITFANERS SRERSE

FBEmE. AL, LA root SHEITLATHS:

1.90RE(ER Sentieon® FEFRMERY doc XHKPRY licsrvrservice T
HERS SRR, BREEMAMBNLENH, SEERBFE
sentieon:

® /home/sentieon/release/latest 2fgEIEFT Sentieon® MEHBLLEBR
RIFFSHtE

® /home/sentieon/licsrvr 2ia1T licsrvr BRSZAISEK

® /home/sentieon/licsrvr/licsrvrlic & Sentieon® iFRIUES{4

&, ERLREIT DRSS B A LR e R A2 /8- E

SN

2 BIFANEARSS SR EI A ZRIRE /etc/systemd/system BERH,

’ install -m 0644 SSENTIEON_INSTALL_DIR/doc/licsrvr.service /etc/systemd/system ’

3.1 5TA T e LB R BN S5 BB e iEikS =8 -

‘ systemctl enable licsrvr.service ‘

s 11 www.insvast.com SRS E
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4. A LAFERA systemctl S FaEERIELLERS.

systemctl start licsrvr.service
systemctl stop licsrvr.service

........

. . o . HER
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3 Sentieon TEE
3.1 Sentieon TE3%|3E

Sentieon® =R Sentieon®TH BBV F% SW GATK iRIETH
Sentieon® BWA Sentieon® BWA 152 B L Sof A ke £ BWA
IR 2R SNV/
DNAscope DNAscope -
Indel/SV F&:l
JIE % SNV/Indel
DNAseq® Genotyper UnifiedGenotyper
K, e R LA
DNAseq® Haplotyper R £ SNV/Indel &30 HaplotypeCaller
FERECA R,
DNAseq® GVCFtyper CIE R T GenotypeGVCFs
% ik 200, 000 MEEA
DNAseq® VarCal TS S I e o B AR U VariantRecalibrator
DNAseq® ApplyVarCal N FH AR S o ) S EE AR U ApplyRecalibration
RNAseq RNASplitReadsAtJunction RNA SNV/Indel #&3ll SplitNCigarReads
RNAseq Haplotyper RNA SNV/Indel &3l HaplotypeCaller
P2 i SNV Fa3l,
TNseq® TNsnv MuTect
A A A
TNseq® TNhaplotyper RZHAE SNV/Indel &30 MuTect2
TNhaplotyper2 + GATK4 i Mutect2 A1
TNseq® RH A SNV/Indel &0
TNfilter FilterMutectCalls
SOk R AR . SNV/
TNscope® TNscope® -
Indel/SV fail
W TR Dedup F1 LocusCollector AT RER Picard MarkDuplicates
AR SR LR IAE IS | RealignerTargetCreator
HHITHE Realigner

AT Indel FEELXT

1 IndelRealigner

www.insvast.com ESRISERAGRAT =2
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BaseRecalibrator.
HAHTHE QualCal
PATHRIE 5 70 B AR I AnalyzeCovariates
HHTA ReadWriter B % BAM 4 PrintReads
Picard CollectAlignment
AT E AlignmentStat QC $8h5
SummaryMetrics
Picard CollectBaseDistr
WH T A BaseDistributionByCycle QC $8h5
ibutionByCycle
Picard CollectVariant
HAHT A CollectVCMetrics QC &hx
CallingMetrics
HAHT A ContaminationAssessment QC 67 ContEst
WHTA CoverageMetrics QC ¥8¥5 DepthOfCoverage
Picard
HATHA GCBias QC ¥8kn
CollectGeBiasMetrics
Picard
HAHT A HsMetricAlgo QC ¥8kn
CollectHsMetrics
Picard Collect
HAHTE InsertSizeMetricAlgo QC 67
InsertSizeMetrics
Picard
HAHTE MeanQualityByCycle QC 67
MeanQualityByCycle
Picard QualityScore
HAHTEA QualDistribution QC ¥8kn
Distribution
Picard Collect
HHIT A QualityYield QC f&hx
QualityYieldMetrics
PicardCollectSequencing
SequenceArtifact ArtifactMetric,
HHITH QC fetr
MetricsAlgo ConvertSequencing
ArtifactToOxoG
Picard
HEHTHE WgsMetricsAlgo QC 547
CollectWgsMetrics

e

s
¥,
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4 Sentieon HB! TIERTE
4.1 DNAseq®

Sentieon® Genomics ZFHI— P ERE FiR 2 #1117 Broad TR ETERAESC it

ZHY DNA StV EEERE, £ https: //www.broadinstitute.org/qgat

k/quide/best-practices, B 4-1 Ea 7 XHF— N HBPNEYEEFRE.

FASTQ

input reads Sorted.bam
r— Dedup.bam
— . e s . s s
— Alignment — — — — —]
— ; s ; s D
r— Sorting duplicates
—
e Variant BQSR
i calling
T
VCF Recalibration
output table
€
e e —
) — (optional) I
Eﬁ; ReadWriter
Recaled.bam
E 4-1 #HEFFAT DNA TEREHSITHNEEEFEE
4.1.1 #HR

EXNEVERERES, BFEUTEA:

® BB 5D AENNAISEEREZETRFSIRT FASTA XX, &%
FIRRETE, LMERMEAILMERR 4-1 higefEdE. BaLisE HFE
SENHLABER " A BASRE R R RIS 4

w15 www.insvast.com _EERMEERAEGIREAE = REA
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& 4-1 SERERFYIRIEIEENK

= R
Jdict TR 4
fasta SEFHING
fasta.amb BWA &334
fasta.ann BWA 53214
fasta.bwt BWA 53214
fasta.fai 531
fasta.pac BWA &334
fasta.sa BWA 53214

® — I EHEZNMEESTFONHEANSERFFIE FASTQ M, XEXHEERE
DNA TUFFRIFIAIEE. BASTFFRANER GZIP [E48/9 FASTQ X4, 3N
IFEE Sanger #81, (Phred+33) FRENEEISE.

o (Flik) EEMETESNRRERSSIHLIERE (dbSNP) HiE. #iE
LA VCF XHRIZUER; SR LUMERA bgzip E48F 25109 VCF 324,

o (Hik) BERETEINZ N ENURES. HUELL VCF XHRIFZ AR
A 1ERILAERA bgzip E48HE5 89 VCF 34

HAREYERFERRUTEER:

15 RISE | LEPERIG FASTQ UGB SRTIEELS FASTA XU4HES
RSEERETT. X—SHREGETLABIE LT,

2. 1TEEIRISR: WS RERNREIRREN MRS TRENSITRE.

fi

e o
T

% 16 www.insvast.com _HiSSSERAEIRNT] Siav
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3. EMREIRCES : WP BGNIERIAE— DNA S FHilFZRANES., XEE

EFEAEERY, FREMNTIMILE.
4. (k) WERESHERE (BQSR): SBIEK S ELLFTNIESEIEN

BENEHRERNREDE. X—REHR T MRS AEMAIERRE.
5. 2R IWEBRAIGHEEENTSEEREEREFIUR, FitEE

MEATEZRATERE,

4.1.2 DNAseq® (s L

(1) 1SiEgmmsIasSE
L\EITER BWA BILExd, LAK(ER Sentieon® k{47

BTN
BAM SUH4FOHER:
(sentieon bwa mem -R '@RG\tID:GROUP_NAME\tSM:SAMPLE_NAME\tPL:PLATFORM' \

-t NUMBER_THREADS REFERENCE FASTQ [FASTQ2] || echo -n 'error' ) \
| sentieon util sort -r REFERENCE -o SORTED_BAM -t NUMBER_THREADS --sam2bam -i

BWA RYBINAELEEFMPE A,
BE, EALEREBEE stdout FRERGETE SAM FETURYSUARILLRSRE, F

Sfan <RI BWA 2853

Za S HELUTEA
® GROUP_NAME: &HRMNEREALATANERERRFT. RG: ID ERBEEITRIGE

RREIEETFEERE—, XELESMEASGEH TIE-IEE S HThY

® SAMPLE_NAME: S INZEEESATHIRE AR,

£ [}

, : N : 5
www.insvast.com EERMEERABIRAT miHzsh
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® PLATFORM: AT DNA RUNIFFEEFR. AJEeANEIA: ILLUMINA
(Z fastq XHE llumina™l2§_E™=4RT); IONTORRENT (5 fastq 314

1£ Life Technologies™ lon-Torrent™#138 E7=4ERT); ELEMENT (4 fastq
X{41E Element Biosciences™#188 E7=4ERT); DNBSEQ (24 fastq 3X{47E
MGI™#188 EF=4ERT) ; ULTIMA (24 fastq X#7E Ultima Genomics™#188
EFEEERT).

© NUMBER_THREADS : itEF1EERRITTENZEL. KiTFENZHEARE
B RARFIAITEZOE. (IS BWA F util ZH$ISH4HERER
HERIHIE.

® REFERENCE: £% FASTA XHHIUE. BRFRRE 4-1 HISERIBEUH
SEHIESRAERUE, FEBE—Eam

® FASTQ: #7 FASTQ RIS, WREIERENmNFRA, BIETER
A FASTQ2 E/9tBRIBVECXIHF AN FASTQ X4,

® SORTED BAM: HfF/SRIBRST BAM it SR EFSUHS. 1SeIEEN
HZRS 34 (.bai),

BWA &iRIEa P ERNEIZE~ERFHMARNGR. XZEE BWA 72—

R EFERAKXND T, MRAIAK/NNRTZAZE. 9T RIEERSFERNGRE

Ik, ERAZFEAEIR-K 10000000 SREERA/N (LIESEAEA) |

(2) I REEREIR
BTN SLIER 5 MNGREREI ISR S T REERIRIHEE

sentieon driver -t NUMBER_THREADS -r REFERENCE -i SORTED_BAM \
--algo GCBias --summary GC_SUMMARY_TXT GC_METRIC_TXT \
--algo MeanQualityByCycle MQ_METRIC_TXT \
--algo QualDistribution QD_METRIC_TXT \

Bl
AL ST
-glt o

% 18 www.insvast.com ESIEERABIRAT Sivs


http://www.insvast.com/

P FMt /[ Sentieon A TAERE

--algo InsertSizeMetricAlgo IS_METRIC_TXT \
--algo AlignmentStat ALN_METRIC_TXT

BTN LANGETHE R R EIR -

sentieon plot GCBias -o GC_METRIC_PDF GC_METRIC_TXT

sentieon plot MeanQualityByCycle -o MQ_METRIC_PDF MQ_METRIC_TXT
sentieon plot QualDistribution -o QD_METRIC_PDF QD_METRIC_TXT
sentieon plot InsertSizeMetricAlgo -o IS_METRIC_PDF IS_METRIC_TXT

XLapSFEELUTHIA

© NUMBER THREADS : i+EH S ERANITENZIEE. FITEWZHERE
BRSSO,

® REFERENCE: £% FASTA XHHINUE., EMNIHREESHEIMERERRIE
[,

® SORTED_BAM: BI—MRES ERFEESRAVUE.

® GC_SUMMARY _TXT: GC {mEfEStrEEE R SR SRS

® GC_METRIC TXT: GC {REISIRERE BRI EFHE

® MQ_METRIC TXT: BR§IREISIFEREH R BFUFE.

® QD_METRIC TXT: RE/REfEIMEREHSIHRIVEFGE.

® IS METRIC_TXT: BAX/IMEREREH SR EFISUG S,

® ALN_METRIC TXT: LbxdfStres R 4RI ERER.

® GC_METRIC PDF: GC {REIEIMR SR SHRIEFNEE.

® MQ_METRIC_PDF: BREIEREIEIFRSEH SR EFISHE,

® QD _METRIC_PDF: [RE/FEEMREHH AN EFIEGS,

® IS_METRIC_PDF: fRAX/MERREHH SN EFISUSE.

£y

7
s

® 10 www.insvast.com ERMEERAREIRAT mesves


http://www.insvast.com/

P FM / Sentieon HA TEHFE

(3) ZFRERIFICES
ELLXIFIREFE, BT BRIRRIA < KABRRERC BAM XHHRIES. H—
PN QINEIEHER, FNMOIUTEE, --rmdup EIEHI ERRESR

I8 (MRFEZIEN) TREHIFCAHEES.

sentieon driver -t NUMBER_THREADS -i SORTED BAM \
--algo LocusCollector --fun score_info SCORE.gz

sentieon driver -t NUMBER_THREADS -i SORTED BAM \
--algo Dedup [--rmdup] --score_info SCORE.gz \
--metrics DEDUP_METRIC_TXT DEDUPED_BAM

XL SFEELUTHA

® NUMBER_THREADS : i+EH & ERRIITTENZEE. HTENZEERE
BRSSO,

® SORTED BAM: FI— M BREIBTERTFELERAINIE.

® SCORE.gz: [[GRIEXHEHSHRIVEFSUGE. HIRN < ERERAINX
1%,

® DEDUP_METRICS TXT: XEEFERBHMFIEFSGS.

® DEDUPED_BAM: K& BAM Hith )AHRIEFNNHE, EEIEENNZES|
4 (bai),

(4) RERESNERE (BQSR; Hik)

BETRAN S RIT B FRIIEEEIRE P o B La R MR ENRE D HATER

BB, SERRAEREEE AR ER I,

sentieon driver -t NUMBER_THREADS -r REFERENCE \
-i DEDUPED_BAM --algo QualCal [-k KNOWN_SITES] RECAL_DATA.TABLE

BIT= RN AEREHF SIEREREDHERENRS. F— T <N A

BERELITERERIEIER, FEINT BAM XN HERE,; Bt

LTIy
. . . . 3 Rt
% 20 www.insvast.com EERMEERABIRAT mdHss
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ZRTSEREE, B="w<RBRERRRIEIEREHIN PDF PRIEIR.

sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
-q RECAL_DATATABLE --algo QualCal [-k KNOWN_SITES] \
RECAL_DATA.TABLE.POST [--algo ReadWriter RECALIBRATED_BAM]
sentieon driver -t NUMBER_THREADS --algo QualCal --plot \
--before RECAL_DATA.TABLE --after RECAL_DATA.TABLE.POST RECAL_RESULT.CSV
sentieon plot QualCal -o BQSR_PDF RECAL_RESULT.CSV

XEapSFEELUTHEA

® NUMBER_THREADS : itEH & ERRIITENZEE. HIENZHERE
BRSSO,

® REFERENCE: £% FASTA SUHMINIE. ERFRRESE ST ERERAE
[E,

e DEDUPED BAM: BI—XENEREFHEERIINE.

® RECAL_DATA.TABLE: ERERRIMEFIUGE.

® RECAL_DATA.TABLE.POST : |&RY/EERUERNAENHE.

® RECAL_RESULT.CSV: FRF4EIIIGRY SR R SR BRI,

® BQSR_PDF: BSQR FERHEHISHRIEFSUGE.

AT ARy :

® KNOWN SITES: B{EEMURESR VCF XHHE. rTLiBYES-k
KNOWN_SITES iETBRE A S BMAES.

® RECALIBRATED BAM: EfE BAM HitHSHRIEFSGE. FEIEE
RIRIZRS 3214 (bai), XMAHERNER, EA Sentieon®TERAGTZEETLA
{EFERERIF BAM NN EEROERRAINHITERE,

% 21 www.insvast.com LiSEBIEERABERAT wmad
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(5) ZEREN

BTN S FIENE RN A ZBITTERI BQSR.

sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED _BAM \
-q RECAL_DATATABLE --algo Haplotyper [-d dbSNP] VARIANT VCF

EETRE RIS TSR, FINER Unified Genotyper ZSAGTIESE,

FEHIER T, CORBESEHA BQSR, BILUERZ AIERIRH) BAM:

sentieon driver -t NUMBER_THREADS -r REFERENCE -i RECALIBRATED_BAM \
--algo Genotyper [-d dbSNP] VARIANT_VCF

EXFFMER T, ERERER BAM SERERIH BAM 1 EERESIERRE

HHERNER, B, BNZNOFERERESIERSELERERN BAM

—iefEA, AAXRSHERERNARIR, NSERERNER.

XEapSHRELITHA

© NUMBER_THREADS : itE&EERRITTENZEL. HiTENZHEARE
BT RS HE] AR B O,

® REFERENCE: £% FASTA XIS, BRHFS%E SIEIMEERIE
[,

® DEDUPED BAM: FI— M EEMRFHERAIUE.

® RECAL DATA.TABLE: Hi—/ BQSR M ERTZIE4EERMINIE.,

® RECALIBRATED BAM: EXfE BAM HHINIE.

® VARIANT_VCF : Z= 246 a0 SR BRI BRI BN AIZERS 1305
TEBIESER.oz T BB RS,

LA EERY:

® dbSNP: FAFIFCEMNERIRIZEHRESHEIERE (dbSNP) MRS,

e _eeERA— dbSNP 324,

% 22
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4.1.3 DNAseq® CCDG txiERHril4
AT 281E CCDG AR DNA UEAY Sentieon DNAseq i AR

f1:

#!/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k 3k 3k 3k %k %k 3k %k >k 3k 3k %k 3k 3k 5k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k k >k 3k k k

%k % 3% %k %

# Script to perform DNA seq variant calling using Sentieon following
# the functional equivalent pipeline described in
# https://github.com/CCDG/Pipeline-Standardization/blob/master/PipelineStandard.md

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 5k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k %k 3k 5k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3k %k k >k k kk

3 %k %k %k %k

set -eu

# Update with the fullpath location of your sample FASTQ
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_1="${SM} r1.fastq.gz"

FASTQ_2="${SM} r2.fastq.gz" #if using 2 FASTQ inputs

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/hg38bundle"
FASTA="SFASTA_DIR/Homo_sapiens_assembly38.fasta"
KNOWN_DBSNP="SFASTA_DIR/Homo_sapiens_assembly38.dbsnp138.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/Homo_sapiens_assembly38.known_indels.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.hg38.vcf.gz"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation
SAMBLASTER=/home/release/other_tools/samblaster-0.1.23/samblaster
START_DIR="SPWD/test/CCDG" #Determine where the output files will be stored

. e o . St
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# You do not need to modify any of the lines below unless you want to tweak the pi

peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3% %k k >k 3k k k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k % 3k %k %k 3%k %k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k *k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3%k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok sk ok sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR/S${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# 1. Mapping BWA-MEM 0.7.15 util sort
# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok ok sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SENTIEON_VERSION=$(SSENTIEON_INSTALL_DIR/bin/sentieon driver --version)
if (( S(echo "S{SENTIEON_VERSION##*-} < 201911" |bc -l) )); then
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:$SM\t
PL:SPL" -t SNT \
-K 100000000 -Y SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'bwa error'; exi

t1 )\
( SSAMBLASTER --addMateTags -a || { echo -n 'samblaster error'; exit 1; }
) I\
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT -
-sam2bam -i -
else
#Sentieon 201911 and higher use BWA 0.7.17, which already produce MC tags
in the output
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:5SM\t
PL:SPL" -t SNT \
-K 100000000 -Y SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'error'; exit 1;
PN
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT -
-sam2bam -i -
fi
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# 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k >k >k 3k 3k %k 3%k 3k 3k %k 3k 3k %k %k 3k %k %k %k 3k %k %k 3%k %k *k *k k

# 2. Mark Duplicates with Sentieon

# 3k 3k sk 3k 3k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk ok 3k sk sk 3k sk sk sk sk ok sk sk ok 3k sk %k k sk ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup --score_inf
o score.txt \

--metrics mark_dup_metrics.txt --output_dup_read name tmp_dup_gname.txt || \

{ echo "Dedupl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--dup_read_name tmp_dup_gname.txt markduped.bam || { echo "Dedup2 failed"; exi
t 1}

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k %k k k ok

# 3. Base Quality Score Recalibration with Sentieon
# 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k sk ok ok sk sk ok sk sk sk kok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
interval_arg="--interval chrl,chr2,chr3,chr4,chr5,chr6,chr7,chr8,chr9,chr10,chrii,\
chr12,chr13,chrl14,chrl5,chrl6,chrl7,chrl8,chrl9,chr20,chr21,chr22"
SSENTIEON_INSTALL_DIR/bin/sentieon driver Sinterval_arg -r SFASTA -t SNT -i markduped.
bam \

--algo QualCal -k SKNOWN_MILLS -k SKNOWN_INDELS -k SKNOWN_DBSNP recal_data.
table || \

{ echo "QualCal failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i markduped.bam \
--read_filter QualCalFilter,table=recal_data.table,prior=-1.0,indel=false,levels=10/20/30,min
_qual=6 \
--algo ReadWriter recaled_RW.cram || { echo "ReadWriter failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 4. Haplotyper with Sentieon
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk k sk sk sk sk sk sk sk sk sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i recaled_RW.cram --algo
Haplotyper \

Haplotyper.vcf.gz || { echo "Haplotyper failed"; exit 1; }
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4.1.4 DNAseq® ZH£F FASTQ kA
LA 2 Sentieon DNAseq FATFRMERNMEARZA fastq SUFAIDHTRIZASTA -

#!/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform DNA seq variant calling
using a single sample with more than one
set of input fastq files (in this example
named setl 1.fastq.gz, set2_1.fastq.gz
set3_1.fastq.gz and set4_1.fastq.gz)

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF F B T T R

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID_PREFIX="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"

NUM_SETS="4"

FASTQ_PREFIX="set"

FASTQ_SUFFIX_1="_1 fastq.gz"

FASTQ_SUFFIX_2="_2.fastg.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/DNAseq_multiFASTQ" #Determine where the output files will be s
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tored

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 5k %k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k 5k >k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k %k >k 3k k%
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k >k >k 3k 3k %k 3%k 3k >k %k 3k %k %k 3k 3k >k %k 3k %k %k % 3k %k %k 3k k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k %k %k

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k %k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk kk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k 3k k k ok

# 1. Mapping each set of input fastq with BWA-MEM, sorting
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
BAM_INPUT=""
for i in S(seq 1 SNUM_SETS); do
BAM_INPUT="$BAM_INPUT -i sorted_setSi.bam"
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem \
-R "@RG\tID:S{RGID_PREFIX} Si\tSM:SSM\tPL:SPL" -t SNT -K 10000000 SFASTA \
SFASTQ_FOLDER/SFASTQ_PREFIXSiSFASTQ_SUFFIX_1 \
SFASTQ_FOLDER/SFASTQ_PREFIXS$iSFASTQ_SUFFIX_2 || { echo -n 'bwa error’; exit 1;
PN
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted_setSi.bam \
-t SNT --sam2bam -i - || { echo "Alignment failed"; exit 1; }
done

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k k k k k

# 2. Metrics on the multiple sorted BAM files
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k %k 5k 3k %k k sk k k ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT SBAM_INPUT \
--algo MeanQualityByCycle mq_metrics.txt --algo QualDistribution qd_metrics.txt \
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--algo GCBias --summary gc_summary.txt gc_metrics.txt --algo AlignmentStat \

--adapter_seq " aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \

{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -0 mq-report.pdf mq_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3%k 3k %k %k 3k k kk

# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates

# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk kk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT SBAM_INPUT --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT SBAM_INPUT --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 2a. Coverage metrics
# 3k 3k sk 3k >k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk ok sk sk 3k sk ok >k sk sk 5k sk sk >k sk ok %k sk ok ok sk sk %k kok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit 1;

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 5. Base recalibration

# 3k 3k 3k 3k 3k 3k ok ok 3k ok ok ok sk sk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam --algo Qual
Cal \

-k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_data.table
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_da
ta.table \

--algo QualCal -k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_dat
a.table.post
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT --algo QualCal --plot \

--before recal_data.table --after recal_data.table.post recal.csv
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv
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# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k >k 3k 3k %k %k 3%k 3k %k %k 3k 3k %k 3k 3k %k >k 3k %k >k 3%k 3k %k %k 3k %k k*k

# 6b. HC Variant caller
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_da
ta.table \

--algo Haplotyper -d SKNOWN_DBSNP output-hc.vcf.gz || { echo "Haplotyper failed";
exit 1; }

2,

% 20 www.insvast.com EEIEERAERAT S

iy



http://www.insvast.com/

P FM /[ Sentieon ML TERFE

4.1.5 DNAseq® 2/pEFNRFS A
LAT2 Sentieon DNAseq EE£MNEFNFE (WES) RIS HTBIARG:

#!/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform DNA seq variant calling
using an exome sample with fastq files
named 1.fastg.gz and 2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF ¥ OH O

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1="SFASTQ_FOLDER/1.fastq.gz"
FASTQ_2="SFASTQ_FOLDER/2.fastq.gz" #If using Illumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"
INTERVAL_FILE="SFASTA_DIR/TruSeq_exome_targeted_regions.b37.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="$SPWD/test/DNAseq_interval" #Determine where the output files will be store
d
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# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k %k 5k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k k >k 3k k%
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3k 3k >k >k 5k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k %k 3k % %k % 3k %k %k 3k k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k *k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok sk sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR/S${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 1. Mapping reads with BWA-MEM, sorting

# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok sk sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

#The results of this call are dependent on the number of threads used. To have numb

er of threads independent results, add chunk size option -K 10000000

( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:SSM\tPL:SPL" \
-t SNT -K 10000000 SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'BWA error'; exit 1;

PN
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT \
--sam2bam -i - || { echo "Alignment failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 2. Metrics

# 3k 3k 3k 3k 3k 3k ok ok 3k ok ok ok sk sk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -i sorted.bam --algo MeanQualityByCycle

mq_metrics.txt --algo QualDistribution qd_metrics.txt --algo GCBias \

--summary gc_summary.txt gc_metrics.txt --algo AlignmentStat --adapter_seq " \
aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \

{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mq_metri
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cs.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates

# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# 2a. Coverage metrics

# 3k 3k 3k 3k 3k sk sk ok ok sk sk sk sk sk sk ko sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -i deduped.bam --algo CoverageMetrics \
coverage_metrics || { echo "CoverageMetrics failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 5. Base recalibration
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -i deduped.bam --algo QualCal \
-k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_data.table
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -i deduped.bam -q recal_data.table \
--algo QualCal -k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_dat
a.table.post
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT --algo QualCal --plot \
--before recal_data.table --after recal_data.table.post recal.csv
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k *k k k)

# 6b. HC Variant caller
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k >k 5k %k %k 5k 3k %k k sk k k ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -t SNT -i deduped.bam -q recal_data.tabl
e\
--algo Haplotyper -d SKNOWN_DBSNP --emit_conf=30 --call_conf=30 output-hc.vcf.gz
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[\
{ echo "Haplotyper failed"; exit 1; }

3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k k kk

5b. ReadWriter to output recalibrated bam
This stage is optional as variant callers
can perform the recalibration on the fly

the recalibration table
This stage should not include interval

option to prevent read loss
3k 3k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk ok 3k sk sk 3k sk sk 3k sk ok sk sk ok 3k sk %k k sk ok

#
#
#
#
# using the before recalibration bam plus
#
#
#
#

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
-q recal_data.table --algo ReadWriter recaled.bam || \
{ echo "ReadWriter failed"; exit 1; }
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4.1.6 DNAseq® £EEHENFESHIA
LAFE Sentieon DNAseq ELEREENR (WGS) REIDHBIA T

#!/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform DNA seq variant calling
using a single sample with fastq files
named 1.fastg.gz and 2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF ¥ OH O

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1="SFASTQ_FOLDER/1.fastq.gz"
FASTQ_2="SFASTQ_FOLDER/2.fastq.gz" #If using Illumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/DNAseq" #Determine where the output files will be stored
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# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k 3k %k 3k 3k >k >k 3k 3k 3k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k 3%k 3k %k %k 3%k %k %k >k 3k k%
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3%k 3k %k >k 5k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k %k 3k % %k % 3k %k %k 3%k %k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k %k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
WORKDIR="$START_DIR/${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 1. Mapping reads with BWA-MEM, sorting

# 3K 3k ok 3k sk skosk sk sk sk sk sk sk sk sk ki sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

#The results of this call are dependent on the number of threads used. To have numb

er of threads independent results, add chunk size option -K 10000000

( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:SSM\tPL:SPL" \
-t SNT -K 10000000 SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'BWA error'; exit 1;

PN
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT \
--sam2bam -i - || { echo "Alignment failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 2. Metrics
# 3k 3k 3k 3k sk sk sk ok sk sk sk sk sk sk sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i sorted.bam \
--algo MeanQualityByCycle mq_metrics.txt --algo QualDistribution qd_metrics.txt \
--algo GCBias --summary gc_summary.txt gc_metrics.txt --algo AlignmentStat \

--adapter_seq " aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \

{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mq_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt
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# 3k 3 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k >k >k 3k 3k %k 3%k 3k >k >k 3k 3k %k 3%k 3k %k %k %k 3k %k %k 3%k %k *k *k k

# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates

# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k k 3k k k ok

# 5. Base recalibration

# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok ok sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam --algo Qual
Cal \

-k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_data.table
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_da
ta.table \

--algo QualCal -k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_dat
a.table.post
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT --algo QualCal --plot \

--before recal_data.table --after recal_data.table.post recal.csv
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 6b. HC Variant caller
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok ok ok sk sk sk sk ok sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_da
ta.table \
--algo Haplotyper -d SKNOWN_DBSNP output-hc.vef.gz || \
{ echo "Haplotyper failed"; exit 1; }

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

5b. ReadWriter to output recalibrated bam
This stage is optional as variant callers
can perform the recalibration on the fly
using the before recalibration bam plus

the recalibration table
3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok 3k ok ok ok sk ok sk ok sk ko ok sk sk k sk ok sk skk kk sk kk sk sk sk sk sk kk

H OH O ¥F B O T O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_da
ta.table \
--algo ReadWriter recaled.bam || { echo "ReadWriter failed"; exit 1; }
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4.2 DNAscope

Sentieon® Genomics R E—PEUHIIEERWITIER DNA SHiER
P E. DNAscope {ERERIAFESRINT DNAseq®HHEIARTARIE, (BFELLXS
MESRNSEEERAE. DNAscope BSR4 UREAMEIRETNEH
%, BRTHQM SNP #0/\ indel 5, ERRTLAFH T FAGN, DNAscope #E

FRT ASKEE RIS FETES.

4.2.1 fhik

EXPMEMERETES, EFEUTEA:

® BE SO ITRIEAEXINAISE B R BZERFYIRY FASTA 34,

® — N HEZNEIBESITHAIZEERFIIRY FASTQ X4, XEXHEE%RE
DNA UFRIFIAIEEL. IZRESIFImNGER GZIP [E4889 FASTQ X4, iZiX
HFE S Sanger 183 (Phred+33) REDEHIIE.

® oI M https: //github.com/Sentieon/sentieon-models 35a]AY4EE R

EYRRFE IR,

o (Hif) BATRMNKIEN BED 4, #HEFRTEINEFHEIEERNEFEL

1.
o (Ti%k) FIEERETESHNRZERESSUEIEE (dbSNP) HUE. #UE

LA VCF TR RUER; ERJLAGER bozip E4EFHERSIRY VCF 324,
DNAscope HHEAEYHERFMERELUTEER:
1 GIEERETEISE | X—H48 FASTQ S4B ERNEEIRETE] FASTA 324
BENSEERA, X—SHRIESIET LT LT,
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2. it EHUEIER: X—LERNEEREMRESIESTRENRIHEE.

3. EBRFINCES: X—SHENZRIEE— DNA £ FHENFZIRE reads, XL
EEAEBEEYE, FNEHAEIMIIER.

A (EFFHHEEFIEEIR) DNAscope BHTEFAG: X—SiRBIERIEIREX

TEEEFAETRERINUR, RSN URRIEREL.

4.2.2 DNAscope {5
(1) BiEERMSIEISEEEA
BITEA NS LR BWA E83{TEERS, FHEA Sentieon®k{4817E BAM X

(EEINGETE

(sentieon bwa mem -R '@RG\tID:GROUP_NAME\tSM:SAMPLE_NAME\tPL:PLATFORM' \
-t NUMBER_THREADS -x DNASCOPE_MODEL/bwa.model REFERENCE FASTQ [FASTQ2] \
|| echo -n 'error' ) \
| sentieon util sort -r REFERENCE -o SORTED_BAM -t NUMBER_THREADS --sam2bam -i

BWA Y NFIETEF PSR,

5 DNAseq®iiRH) BWA FiAMEEL, #5007 DNASCOPE_MODEL, &%i9

-x DNASCOPE_MODEL/bwa.model

Zm SR ELA N

® GROUP_NAME: &iRNNZHEAESTANEEIRRRT. RG: ID &I RIERN
FrESIREFTEERH—N, XEQES MINSSH TIPS - EE SRS
REZ,

® SAMPLE_NAME: Si7INZEEESATHIRARIR,

. . o . ek 5
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® PLATFORM: AT DNA BSFFEEEFR. FIREANAIE: X fastq X
#7E lllumina™#188 EF=4AF ILLUMINA; 3 fastq X#7E Element
Biosciences™#/188_FF=4ERYA ELEMENT; 24 fastq S4E MGI™H188 L=t
BfA DNBSEQ; 24 fastq X/47E Ultima Genomics™#188 =4 RT
ULTIMA,

© NUMBER_THREADS: i+EISERRITTEIEIEE. FATENZHERE
BT RERFIAITEZOE. (IS BWA F util ZH$ISH4HERER]
HERLIE.

® REFERENCE: £% FASTA XHHIUE. BRFRRE 4-1 HISEIBEUH
SEHIRHTERMNE, HEE XS

® FASTQ: #7 FASTQ SHRINE. WIREIERENmMNFRA, BIATER
A FASTQ2 1E/9tBRIBVECXIHF A FASTQ 314,

® SORTED BAM: HEF/SHIBRET BAM S SO EFIS4E . KEeIEMERN
HZRS 34 (.bai),

® DNASCOPE_MODEL: DNAscope =BG E, ZIRELGRTHELRS
GNP ERIRE.,

BWA £1RiEG < PEANLEESr~ERHMARNER, XERA BWA E—1

R B EIBRAKNDG T, TIHRIA/NEURTFEARE. AT RIEER SRR

IR, EROZFEMA%EIR-K 10000000 EEHRAN (LAREEAL) .

SFERREMES RGN, B8% £471.2 7 MIRBUEMBA0ERREA.

T
R T

g.-‘i e
b
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(2) (ERHNRFINERIHITERMEIERET

N AT lasF IHREIRY DNAscope SKHATERSRAGN, IS RGEE A
WIS,

Sentieon® AT LISEMRMITENFFEIMRE,, 1%REERA

https: //github.com/genome-in-a-bottle F1 GiAB ESLEERIERS EEEFHTII

., XERBEBIESFEHE X HGO01-HG007 4 I & & H
Sentieon® BWA-mem LYS3# Sentieon® EEERLATIZEIZERY, FERT
SNSRI ERRLNERN L,
I5h, Sentieon®FTLAMENEMEEF B CRUSHRCIEEE, XERIERIINFF]
YRR IRNER R,

1) f£ DNAscope H{EMA#N 285 &R
BTN ERIRAYE @ AN R H N AR F IREL, AT BAM SUFRGZSK
BRPITTELXIFIEE (788 BQSR 8 indel EEFLLRT) AURAE, LAPCEARELE
= Yuhrt

PCRFREE=true #PCRFREE=true means the sample is PCRFree, change it to false for PCR

samples.

if [ "SPCRFREE" = true ] ; then
sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
[--interval INTERVAL_FILE] --algo DNAscope [-d dbSNP] \
--pcr_indel_model none --model DNASCOPE_MODEL/dnascope.model \
TMP_VARIANT_VCF

else
sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
[--interval INTERVAL_FILE] --algo DNAscope [-d dbSNP] \
--model DNASCOPE_MODEL/dnascope.model TMP_VARIANT VCF

fi
sentieon driver -t NUMBER_THREADS -r REFERENCE --algo DNAModelApply \
--model DNASCOPE_MODEL/dnascope.model -v TMP_VARIANT_VCF VARIANT_VCF

A
i ]
A
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IREE: MREEANEBIER PCR-free B9, 7Ei&4T DNAscope A% M

--pcr_indel_ model NONEDNAscope EIRREZE,

HRIEE AP PCR, DNAscope (EAARERIIKEKXEZERN INDEL TR, X

B LA --per_indel_model EIRES, BUAREREXT PCR #ARR, Eitt,

XJF PCR-free 4, 1&E--pcr_indel_model NONE fREZ.,

IZSHELTHA:

© NUMBER_THREADS : itEF1EERRITTENZEL. KiTFENZHEARE
BRG] R B,

® REFERENCE: 2% FASTA XHHINE. BRNIHFSESMEIMEERNS
Z1EME.

© DEDUPED_BAM: A BAM S4RINIE.

® TMP_VARIANT VCF: DNAscope &4l BRI BEFINES, IXE—
GBS,

® VARIANT_VCF: ZR4G MR BEFISHE. HEIEBENNERS 3. 1%
TESEISER.gz i B EE

® DNASCOPE_MODEL: #lg8ZIRBHHI/E. £ DNAscope i<,
IZAR R T IR LRI R U eI &,

IREE: FAVSFIRBETN, XASHERREHNREAGRE, B

--pcr_indel_model SEIRLASMGETNIS B 45 BB R e XA R R,

1Zan L A Z 5

® INTERVAL FILE: BED M{4HINIE.

oy
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® dbSNP: SHTIRCEANZRAIBZERESSEEIERE (dbSNP) AINE.

R eeEA— dbSNP 3244,

2) {#F DNAscope 4k GVCF 83714

M 202112.04 hixAFF4R, DNAscope #2#Z21&8IA Genomic VCF  (GVCF) #&
LEMTFIEN. GVCF BB SIEEL BRI ATNSEEIERASHINR
HEIMSE. BEHIM)I4A DNAscope ##8Y, {#F Sentieon 202112.01 8%
B BS54 DNAscope #ENGSEGEIR.
BTN BIRAEr < AN RA N AR FE IRE, WA BAM S4MNIZK
BRPUTTLEXIFEERYRIE, LACECRELEIETTIE.

PCRFREE=true #PCRFREE=true means the sample is PCRFree, change it to false for PCR
samples.
if [ "SPCRFREE" = true ] ; then
sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
[--interval INTERVAL_FILE] --algo DNAscope [-d dbSNP] \
--pcr_indel_model none --model DNASCOPE_MODEL/dnascope.model \
--emit_mode gvcf TMP_VARIANT_GVCF

else
sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
[--interval INTERVAL_FILE] --algo DNAscope [-d dbSNP] \
--model DNASCOPE_MODEL/dnascope.model --emit_mode gvcf TMP_VARIANT_GVCF
fi
sentieon driver -t NUMBER_THREADS -r REFERENCE --algo DNAModelApply \
--model DNASCOPE_MODEL/dnascope.model -v TMP_VARIANT_GVCF VARIANT_GVCF

IREE: WREBERANEIER PCR-free B9, Ti=1T DNAscope B0

--pcr_indel model NONE EIREE,

RIEREGIT N PCR, DNAscope fRAEREIEREREZRY INDEL &S, X
BILUEIE--per_indel_model &ITEE], BRIARY--per indel model 2B 253
PCREARH, Elt, ¥+F PCR-free ##74, 1&--pcr_indel_model ig& /5 NONE

REE,

)
[
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IZme R LA T
© NUMBER_THREADS: i+EISERRITTEEIES. FATENZHERE

HBIY RS e] ARVt EZ O,
® REFERENCE: &% FASTA MHHINIE., BRRERSE SHMEMERERNS

EHEE,
e DEDUPED_BAM: A\ BAM 4RINIE,
e TMP_VARIANT GVCF: DNAscope GVCF #itHpI B S, XE—

GRS,
® VARIANT_GVCF: GVCF @A ENHFE. SEEENANERS 3. %

TE%@EIER.gz T BB EmE .
© DNASCOPE_MODEL: #88#IREIHRIE. £ DNAscope o<,

IZRES AT HEZ RN ERIRE.

1% LHILA AR ATIEAT:
® INTERVAL FILE: BED SU{4H9MIE.
® dbSNP: GATIFCEMERNREERSSHEIEZE (dbSNP) AIRIE.

& REefEF— dbSNP 324,

N/

3) %I DNAscope 4Rk GVCF {4t TR EBI S

GVCF Ei S A AR TER B DT, BETE Sentieon 202112.06 RES
WA T{ERS GVCFtyper EiASEMAFAR GVCF BXEHITERE DT, Fiad

BRAESHA VCF,

sentieon driver -r REFERENCE --algo GVCFtyper \
-v s1_VARIANT_GVCF -v s2_VARIANT_GVCF -v s3_VARIANT_GVCF VARIANT_VCF

cirg

A

ar.
Tt
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iBEE Sentieon FMLIKENEX GVCFtyper EiENEZSIFMSE, https:

//support.sentieon.com/manual/usages/general/#gvcftyper-algorithm,

#2E8: GVCFtyper AIATRRBEZMNUFFEHI DNAscope GVCF EEESHT
FBRNZHA VCF,
GVCFtyper A"37#5)% DNAscope GVCF SAFEMAH28FIEEIR) DNAscope
HERAY GVCF EiEMftt TE4RA GVCF BRER TS ERELD.
(3) EHETREN
ATHITEREREN, SFEEE DNAscope m< i INBETRLAL H ¥
(BND) 58, XZ2EIEA bnd (Mrm) ZREEIHKTTHAT. BT EIR
AYER S SRR TR AR,

sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
--algo DNAscope --var_type bnd \
[-d dbSNP] TMP_VARIANT_VCF

sentieon driver -t NUMBER_THREADS -r REFERENCE --algo SVSolver \
-v. TMP_VARIANT_VCF STRUCTURAL_VARIANT_VCF

ZmSHBELITEA:

© NUMBER THREADS: i+ BRI EEAEE. BAENZHERE
B RG] BRI B O,

® REFERENCE: £% FASTA MHHIUE, BNHREESMEMRERNS
Z1gE,

e DEDUPED BAM: A\ BAM {HHINE.

® TMP_VARIANT _VCF: DNAscope Z&ta i3RI EFINHR, 815
BND 58. ERilEEERET, XE— NGRS,

® STRUCTURAL_VARIANT _VCF: S2&%EEE RSN 4RI E
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M2, FRIEENAYRS . ZTEREEER gz T ERhHEEYX
.

AR LRI BN R AJigERY

® dbSNP: SETIFCEMERIRZHRSSMHEIEZE (dbSNP) RINE.
1 RBEER— dbSNP 344,

imitE, TR MNS DNAscope IRESAHARE. 15512, JRET

--var_type BND B, Rig%{FFE--model IR,
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4.2.3 DNAscope £EEHNFES A
LA 2 Sentieon DNAscope E2ERENE (WGS) SIS i< :

#!/bin/sh

# Copyright (c) 2016-2023 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform DNAscope variant calling
using a single sample with fastq files
named 1.fastg.gz and 2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF ¥ OH O

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1="SFASTQ_FOLDER/1.fastq.gz"
FASTQ_2="SFASTQ_FOLDER/2.fastq.gz" #If using Illumina paired data

# Update with the location to the DNAscope model file
# Model files can be found at, https://github.com/Sentieon/sentieon-models
DNASCOPE_MODEL=/home/pipeline/models/DNAscopellluminaWGS2.0.bundle

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

PCRFREE=true # The data was sequenced with a PCR-free library prep

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server
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START_DIR="SPWD/test/DNAscope" #Determine where the output files will be stored

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 5k %k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k 5k >k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k %k >k 3k k%
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k >k >k 3k 3k %k 3%k 3k >k %k 3k %k %k 3k 3k >k %k 3k %k %k % 3k %k %k 3k k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k %k %k

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k %k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk kk
WORKDIR="SSTART_DIR/S${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k 3k k k ok

# 1. Mapping reads with BWA-MEM, sorting

# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k

#The results of this call are dependent on the number of threads used. To have numb

er of threads independent results, add chunk size option -K 10000000

( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:SSM\tPL:SPL" \
-t SNT -K 10000000 -x SDNASCOPE_MODEL/bwa.model \
SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'BWA error'; exit 1; } ) | \
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT \
--sam2bam -i - || { echo "Alignment failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 5k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 2. Metrics
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 5k 3k 3k 3k 3k 3k %k ok sk %k k sk k k ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i sorted.bam \
--algo MeanQualityByCycle mq_metrics.txt --algo QualDistribution qd_metrics.txt \
--algo GCBias --summary gc_summary.txt gc_metrics.txt --algo AlignmentStat \

--adapter_seq " aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \

{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
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SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -0 mg-report.pdf mq_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k k k ok

# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates

# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 4a. DNAscope variant calling
# 3K 3k ok 3k sk skosk sk sk sk sk sk sk sk sk ki sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

indel_model_arg=
if [ "SPCRFREE" = true ]; then
indel_model_arg="--pcr_indel_model none"
fi
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo DNAscope Sindel_model_arg --model SDNASCOPE_MODEL/dnascope.model \
-d SKNOWN_DBSNP output-ds_tmp.vcf.gz || \
{ echo "DNAscope failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 4b. Variant filtering and genotyping
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
--algo DNAModelApply --model SDNASCOPE_MODEL/dnascope.model \
-v output-ds_tmp.vcf.gz output-ds.vcf.gz || \
{ echo "DNAModelApply failed"; exit 1; }
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4.2.4 DNAscope rEF RS HiHE
LAT2E Sentieon DNAscope EE2MNBFME (WES) S MiiA< 451 :

#!/bin/sh

# Copyright (c) 2016-2023 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform DNAscope variant calling
using an exome sample with fastq files
named 1.fastg.gz and 2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF ¥ OH O

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1="SFASTQ_FOLDER/1.fastq.gz"
FASTQ_2="SFASTQ_FOLDER/2.fastq.gz" #If using Illumina paired data

# Update with the location to the DNAscope model file
# Model files can be found at, https://github.com/Sentieon/sentieon-models
DNASCOPE_MODEL=/home/pipeline/models/DNAscopellluminaWES2.0.bundle

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"
INTERVAL_FILE="SFASTA_DIR/TruSeq_exome_targeted_regions.b37.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings
PCRFREE=true # The data was sequenced with a PCR-free library prep

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
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server
START_DIR="SPWD/test/DNAscope" #Determine where the output files will be stored

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k %k 3k 3k %k %k 3k %k >k 3k 3k %k 5k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k k >k 3k k k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k 3%k 3k 3k %k 3k 3k 3k >k 5k 3k %k 3%k 3k >k %k 3k 3k %k 3k 3k %k %k 3k %k %k % 3k %k %k 3k k k

3k 3k 3k 3k 3k %k 3k 3k %k %k 3k k kk

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# 0. Setup

# 3k 3k 3k 3k 3k ok sk ok ok sk sk sk sk sk sk ko sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR/S${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 1. Mapping reads with BWA-MEM, sorting

# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k

#The results of this call are dependent on the number of threads used. To have numb

er of threads independent results, add chunk size option -K 10000000

( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SRGID\tSM:SSM\tPL:SPL" \
-t SNT -K 10000000 -x SDNASCOPE_MODEL/bwa.model \
SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'BWA error'; exit 1; } ) | \
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT \
--sam2bam -i - || { echo "Alignment failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 2. Metrics

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k 3k 5k %k 3k 5k 3k %k k %k k k ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} -i sorted.bam --algo MeanQualityByCycle

mq_metrics.txt --algo QualDistribution qd_metrics.txt --algo GCBias \

--summary gc_summary.txt gc_metrics.txt --algo AlignmentStat --adapter_seq " \
aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \

{ echo "Metrics failed"; exit 1; }
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SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -0 mq-report.pdf mq_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates

# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok sk sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# 4a. DNAscope variant calling
# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok ok sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

indel_model_arg=
if [ "SPCRFREE" = true ]; then
indel_model_arg="--pcr_indel_model none"
fi
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} --algo DNAscope Sindel_model_arg \
--model SDNASCOPE_MODEL/dnascope.model -d SKNOWN_DBSNP output-ds_tmp.vcf.g
z ||\
{ echo "DNAscope failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 5k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 4b. Variant filtering and genotyping
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 5k 3k 3k 3k 3k 3k %k ok sk %k k sk k k ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
--algo DNAModelApply --model SDNASCOPE_MODEL/dnascope.model \
-v output-ds_tmp.vcf.gz output-ds.vcf.gz || \
{ echo "DNAModelApply failed"; exit 1; }
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4.3 TNseq®
Sentieon® Genomics FFRIE— BB AR 21T Broad TR FTHEFAVAE
-IEEOWTEYERFRE, BTAMERETRAI (SNV + Indel), B 4-217

BT XEFE— AR EYHE BRI,

Tumor sample MNormal sample
II[I[IIII---[II [I[I[II[III---[I[I T T 1
[ Alignment | [ Alignment | (optional) {optional)
Sorting Sorting [ Thhaplotyper2 ][ ContaminationMadel CrientationBias
I Remove ) I Remove ) l l
duplicates duplicates i o
- I ’ . I ’ Candidate VCF + Contamination Orientation Priors
stats table + tumor
BAsR BAsR segments
v v |
T_dedup.bam + N_dedup.bam +
T_recal.table N_recal.table
| |

4-2  PE-IERDITHEERNENERZEME

IHEE https: //support.sentieon.com/appnotes/somatic HFIR FTAE,

TEARBNHEFAERE S ENTE.

4.3.1 iR

EXPMEMERFETED, BFEUTEA:

® BSOS AEXINAISEERAZERFYRY FASTA 34,

® A SEDTTFEARIZEERFSIRY FASTQ 314, —HRTFIEER, —4H
ATENERREA, XEHEZKE DNA QIFRIFIRIEE. 2R >HF
BWNER GZIP [E48RY FASTQ . N> FFEE Sanger 81\
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(Phred+33) REDERISL.
R LMERERE S TEIERA, XGRS E RS ERREREM
o [EEHAMEIR VCF: SRESNMTEXEEHARRATRNEERSIR. I
YHHNABSEATRAETREMRZRNER, FEETIRE,
o ABFRIR VCF BT LRI e RS ISR ARFFERIGEM
EHR.
- [EE BB YERFREREU TSR

1.66FA2RL 28 4.2.7 T NARY DNAseq iR FRAMEEFNEEFAR, &

FELATRER:
a RERMEIZEISE, CEERRIYEIESEAZER SM HRRER

[, EANEEREEFARERENFEEFISEH.

b HEEIERER.

¢ EREE.

d (Fik) EAERESHERE (BQSR),

2. (MRS A, BFELITHMER:

a (FNE) MEiHEEASRMIMESER.

b (k) EiH R ERIE AL ERE.

C WA EME BAM X TIRMAIRIRIEZSMN: X—SRBEER
FEHIERENTIERERER M ERERIEEUR, FHRZAR
RUEEEL,

d JigZER.
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4.3.2 TNseq®fEFREE

XFRES, ESARRERESWEREMNE, B5%F £4.1.2 7 KEUFH
HYfEFFIERA.,

(1) FEREXIESFSIHITERLI

BTN SR IIE- ER X TRRGN., BAIENGENIELER (hitse
KRG AERE) 5 TNhaplotyper fTEE—ap<$HhizlT, LUREMEE,

sentieon driver -t NUMBER_THREADS -r REFERENCE \

-i TUMOR_DEDUPED_BAM [-g TUMOR_RECAL_DATATABLE] \

-i NORMAL_DEDUPED_BAM [-g NORMAL_RECAL_DATATABLE] \

--algo TNhaplotyper2 --tumor_sample TUMOR_SAMPLE_NAME \
--normal_sample NORMAL_SAMPLE_NAME \
[--germline_vcf GERMLINE_RESOURCE] \
[--pon PANEL_OF_NORMAL] \
TMP_OUT_TN_VCF \

[ --algo OrientationBias --tumor_sample TUMOR_SAMPLE_NAME \
ORIENTATION_DATA ] \

[ --algo ContaminationModel --tumor_sample TUMOR_SAMPLE_NAME \
--normal_sample NORMAL_SAMPLE_NAME \
--vcf GERMLINE_RESOURCE \
--tumor_segments CONTAMINATION_DATA.segments \
CONTAMINATION_DATA ]

sentieon driver -r REFERENCE \
--algo TNfilter --tumor_sample TUMOR_SAMPLE_NAME \
--normal_sample NORMAL_SAMPLE_NAME \
-v TMP_OUT_TN_VCF \
[--contamination CONTAMINATION_DATA] \
[--tumor_segments CONTAMINATION_DATA.segments] \
[--orientation_priors ORIENTATION_DATA] \
OUT_TN_VCF

ZSTEEU TR

© NUMBER_THREADS: i+EISERRITTRIEIEE. FATENZHERE
BT RFEF T BETEZ O,
® REFERENCE: £% FASTA XHHHIUE. BRFRRSE SIS ERERNS
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Z1EE.,

® TUMOR DEDUPED_BAM: MEtFAXKEFHIFIALE BAM HRIE,

© NORMAL DEDUPED BAM: EEHAXEFNFILE BAM HRINE.

® TUMOR SAMPLE NAME: 7EBRGTISEEEISEMEREAYIEBHEARZFR.

© NORMAL_SAMPLE_NAME: 7EMEHEHEISEN RERRIERFAREBFR,

® TMP OUT TN VCF: TNhaplotyper2 i34 EFINESR;, XE—
GBS 34,

® OUT_TN_VCF: 85T RAYEH]HIMERHS,

1ZanSHILA MR ZRERY:

® TUMOR RECAL DATA.TABLE: fEERE7s BQSR M ERTFIELEERINAIE,

© NORMAL_RECAL DATA.TABLE: IE&E##A BQSR MEMFIELERIMIE.

® PANEL OF NORMAL: EEHFAMEIR VCF 4RI EFIETR.

® GERMLINE_RESOURCE: ABfFEZFENME. FE4FHAEI AF INFO =F
AT IREREMNERNARFSEMNERNER, ARRTREITEAEELE
R ERHMEAER,

® ORIENTATION_DATA: OrientationBias 4 HIE &5 ERESEHISHER
RIEFISHE.

e CONTAMINATION DATA: ContaminationModel £RHIEESHEEHI
AR EFISEE.

® CONTAMINATION DATA.segments: ContaminationModel 4RHIES

MBS BRAERASU RN BN,
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(2) BROERIERHFIANSTRERE
SR/ DB IERFEAR, BT E—H AR T LA T &
® [i7f3#%F PANEL_ OF NORMAL #] GERMLINE_RESOURCE, BENEAI&NXT

FRKRAIECXI IEE A, RO IESEF AR ERESHEELH Y
VCF IR SRR,
® ARREHE--normal_sample S#UARIEEREARMAN BAM FIERER.

(3) 4R% GERMLINE RESOURCE #ZEREABEER
BAERFASERTERIRM R AR R LUBEZ LA FER M gnomAD 3REX
FitTEb R
® THIEHEBIRANFIEBERER vcfbgz X4,

o WTFEERER, MBRAMERERELUR/N SR/ :

bcftools annotate -x AINFO/AFINFO/AC INPUT.chrN.vcf.bgz | bcftools norm -m +any -O
z -0 OUTPUT.chrN.vcf.gz

o SRTENHEREIRAIY, HEIEBENAZESI:

bcftools concat -Oz -o OUTPUT.vcf.gz OUTPUT.chr*.vcf.gz && bcftools index -t OUTPUT.
vcf.gz

g, ZEM Google T GnomAD v3.1 kRA, EEILUEST:

for chrin 123456789 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y; do

curl https://storage.googleapis.com/gcp-public-data--gnomad/release/3.1/vcf/genome
s/gnomad.genomes.v3.1.sites.chrSchrvcf.bgz \

| bcftools annotate -x AINFO/AFINFO/AC - | bcftools norm -m +any -Oz -o

tmp_OUTPUT.chrSchr.vcf.gz

file_list="Sfile_list tmp_OUTPUT.chrSchr.vcf.gz"
done
bcftools concat -Oz -o OUTPUT.vcf.gz S$file_list && bcftools index -t OUTPUT.vcf.gz
rm Sfile_list
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4.3.3 TNseq® ECxIHEE DT
AT Sentieon TNseq X3fteE-IEREHEARDHEIRI ARG -

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform TN seq variant calling

using a matched paired Tumor+normal sample with fastq
files named normal_1.fastq.gz, normal_2.fastq.gz
tumor_1.fastq.gz, tumor_2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 5k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF HF B O

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name
TUMOR_RGID="rg_STUMOR_SM" #read group ID
NORMAL_SM="normal_sample" #sample name
NORMAL_RGID="rg_SNORMAL_SM" #read group ID
PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data
NORMAL_FASTQ_1="$FASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="$FASTQ_FOLDER/normal_2.fastq.gz"

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"

FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="SFASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"
CONTAMINATION_VCF="SFASTA DIR/germline_vcf-af-only-gnomad.raw.sites.vcf" # A VCF of
germline sites to use for contamination detection

PON= # the Mutect2 panel-of-normals VCF file

GERMLINE_VCF= # A VCF of known germline sites

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443
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# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/TNseq" #Determine where the output files will be stored

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 5k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3k %k k >k k kk
3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k %k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k %k %k >k 5k %k %k k

3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k kk

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 0. Setup

# 3K 3k ok 3k sk skosk sk sk sk sk sk sk sk sk ki sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok ok ok sk sk sk sk ok sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignmentl failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k k k k k

# 1b. Mapping reads with BWA-MEM, sorting for normal sample

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k 3k %k %k %k %k >k k %k *k k k k

#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
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( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SNORMAL_RGID\tSM:SNOR
MAL_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA $SNORMAL_FASTQ_ 1 $NORMAL_FASTQ 2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_mq_metrics.txt \
--algo QualDistribution tumor_qd_metrics.txt --algo GCBias \
--summary tumor_gc_summary.txt tumor_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " tumor_aln_metrics.txt \
--algo InsertSizeMetricAlgo tumor_is_metrics.txt \
--algo CoverageMetrics --omit_base_output tumor_coverage_metrics || \
{ echo "Metricsl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 tumor_gc-report.pdf tumor_gc_metric
S.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 tumor_qd-report.pdf tumor_qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 tumor_mg-report.pdf tumor_mq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 tumor_is-report.pdf tumor_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 2b. Metrics for normal sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qd_metrics.txt --algo GCBias \
--summary normal_gc_summary.txt normal_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " normal_aln_metrics.txt \
--algo InsertSizeMetricAlgo normal_is_metrics.txt \
--algo CoverageMetrics --omit_base_output normal_coverage_metrics || \
{ echo "Metrics2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 normal_gc-report.pdf normal_gc_met
rics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
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-0 normal_qgd-report.pdf normal_gd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 normal_mag-report.pdf normal_mg_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 normal_is-report.pdf normal_is_metrics.txt

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

3a. Remove Duplicate Reads for tumor
sample. It is possible

to remove instead of mark duplicates
by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3%k 3k %k %k 3k k kk

H OHF HF B O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \
--fun score_info tumor_score.txt || { echo "LocusCollectorl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo Dedup \
--score_info tumor_score.txt --metrics tumor_dedup_metrics.txt tumor_deduped.bam

[\
{ echo "Dedupl failed"; exit 1; }

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k k %k k k ok

3b. Remove Duplicate Reads for normal
sample. It is possible

to remove instead of mark duplicates
by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

H OH ¥ B O O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo LocusColl
ector \
--fun score_info normal_score.txt || { echo "LocusCollector2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo Dedup \
--score_info normal_score.txt --metrics normal_dedup_metrics.txt normal_deduped.ba

m ||\
{ echo "Dedup2 failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k %k %k *k k k k

# 4a. Somatic Variant Calling - TNhaplotyper2
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k ok 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k >k 3k 3k %k 5k 3k %k k sk k k ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
-i normal_deduped.bam \
--algo TNhaplotyper2 --tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
S{PON:+--pon SPON} S{GERMLINE_VCF:+--germline_vcf SGERMLINE_VCF} output-tnhap
2-tmp.vcf.gz \
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--algo OrientationBias --tumor_sample STUMOR_SM output-orientation \

--algo ContaminationModel --tumor_sample STUMOR_SM --normal_sample SNORMAL
_SM\

--vcf SCONTAMINATION_VCF \

--tumor_segments output-contamination-segments output-contamination || \

{ echo "TNhaplotyper2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA --algo TNfilter \

-v output-tnhap2-tmp.vcf.gz --tumor_sample STUMOR_SM --normal_sample SNORMAL
_SM\

--contamination output-contamination --tumor_segments output-contamination-segmen
ts \

--orientation_priors output-orientation output-tnhap2.vcf.gz || \

{ echo "TNfilter failed"; exit 1; }

# Uncomment the following commands to run somatic variant calling with
# TNhaplotyper

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k *k %k k k ok

# 4b. Somatic Variant Calling - TNhaplotyper

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \

# -i normal_deduped.bam \

H --algo TNhaplotyper --tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
# --dbsnp SKNOWN_DBSNP output-tnhaplotypervcf.gz || \

# { echo "TNhaplotyper failed"; exit 1; }

Uncomment the following commands to run indel realignment, corealignment and
somatic variant calling with TNsnv

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

5a. Indel realigner for tumor sample
3k 3k 3k 3k 3k 3k ok ok 3k ok ok ok sk sk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk

H O ¥ OH R

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
# --algo Realigner -k SKNOWN_MILLS -k SKNOWN_INDELS tumor_realigned.bam || \
# { echo "Realignerl failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k *k k k)

# 5b. Indel realigner for normal sample

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k >k 5k %k %k 5k 3k %k k sk k k ok

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_deduped.bam \
# --algo Realigner -k SKNOWN_MILLS -k SKNOWN_INDELS normal_realigned.bam || \
# { echo "Realigner2 failed"; exit 1; }
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# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k >k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3%k 3k >k %k 3k 3k %k 3%k 3k %k *k 3k k k *k

# 6. Corealignment of tumor and normal
# 3k 3k sk 3k 3k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk 3k sk ok 3k sk sk 3k sk sk sk sk ok sk sk ok 3k sk %k k sk ok

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_realigned.bam \

# -i normal_realigned.bam \
# --algo Realigner -k SKNOWN_MILLS -k SKNOWN_INDELS tn_corealigned.bam || \
# { echo "Corealignment failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 7. Somatic Variant Calling - TNsnv

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tn_corealigned.bam \

H --algo TNsnv --tumor_sample STUMOR_SM --normal_sample SNORMAL_SM --dbsnp
SKNOWN_DBSNP \
H --call_stats_out output-call.stats output-tnsnv.vcf.gz || \

# { echo "TNsnv failed"; exit 1; }
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4.3.4 TNseq® Bt AR DIIA
LAT2Z Sentieon TNseq ER{EAMEFA, IREENIEEFEARIIDHHIA

A

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k 3k %k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3%k 3k k k k

Script to perform TN seq variant calling

using a Tumor sample with fastq files

named tumor_1.fastq.gz, tumor_2.fastq.gz

and data from a Panel of Normals and Cosmic DB

3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 5k >k 3k 3k %k 3k 5k 3k >k 3k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF HF B O

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"

FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="SFASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"

# Update with the location of the panel of normal and CosmicDB vcf files

# We recommend that you create the panel of normal file with the corresponding algo
rithm that you plan to use for the somatic mutation calling.
PANEL_OF_NORMAL_TNSNV=

PANEL_OF_NORMAL_TNHAPLOTYPER=

PANEL_OF_NORMAL_TNHAPLOTYPER2=
COSMIC_DB="/home/regression/references/b37/b37 _cosmic_v54 120711.vcf.gz"
CONTAMINATION_VCF="SFASTA DIR/germline_vcf-af-only-gnomad.raw.sites.vcf" # A VCF of
germline sites to use for contamination detection

GERMLINE_VCF= # A VCF of known germline sites
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# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics- | release_version |

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/TNseq_tumoronly" #Determine where the output files will be stor
ed

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k >k 3k 3k %k %k 3k %k %k 3k %k k >k k kk
3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k %k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k %k %k >k 3k %k k >k k

3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k k ok

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k 3k k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk k sk sk sk sk sk sk sk sk sk k
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignment failed"; exit 1; }
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# 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k >k 3%k 3k 3k %k 3%k 3k >k >k 3k 3k %k 3%k 3k %k %k 3%k 3k %k %k 3%k %k *k *k %k

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_mq_metrics.txt \
--algo QualDistribution tumor_qgd_metrics.txt --algo GCBias \
--summary tumor_gc_summary.txt tumor_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " tumor_aln_metrics.txt \
--algo InsertSizeMetricAlgo tumor_is_metrics.txt \
--algo CoverageMetrics --omit_base_output tumor_coverage metrics || \
{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 tumor_gc-report.pdf tumor_gc_metric
S.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 tumor_qd-report.pdf tumor_qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 tumor_mg-report.pdf tumor_mq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 tumor_is-report.pdf tumor_is_metrics.txt

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k k %k k k ok

3a. Remove Duplicate Reads for tumor
sample. It is possible

to mark instead of remove duplicates

by ommiting the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

H OH ¥ B O O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \
--fun score_info tumor_score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo Dedup \
--rmdup --score_info tumor_score.txt --metrics tumor_dedup_metrics.txt tumor_dedup
ed.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k %k %k *k k k k

# 4a. Somatic Variant Calling - TNhaplotyper2

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k ok 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k >k 3k 3k %k 5k 3k %k k sk k k ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
--algo TNhaplotyper2 --tumor_sample STUMOR_SM \
S{PANEL_OF_NORMAL_TNHAPLOTYPER2:+--pon SPANEL_OF_NORMAL_TNHAPLOTYPER2}

S{GERMLINE_VCF:+--germline_vcf SGERMLINE_VCF} output-tnhap2-tmp.vcf.gz \
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--algo OrientationBias --tumor_sample STUMOR_SM output-orientation \

--algo ContaminationModel --tumor_sample STUMOR_SM --vcf SCONTAMINATION_VC
FA

--tumor_segments output-contamination-segments output-contamination || \

{ echo "TNhaplotyper2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA --algo TNfilter \

-v output-tnhap2-tmp.vcf.gz --tumor_sample STUMOR_SM \

--contamination output-contamination --tumor_segments output-contamination-segmen
ts \

--orientation_priors output-orientation output-tnhap2.vcf.gz || \

{ echo "TNfilter failed"; exit 1; }

# Uncomment the following commands to run somatic variant calling with TNhaplotyper

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k %k k k ok

# 4b. Somatic Variant Calling - TNhaplotyper

# 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k sk ok ok sk sk ok sk sk sk kok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
H --algo TNhaplotyper --tumor_sample STUMOR_SM \
${PANEL_OF_NORMAL_TNHAPLOTYPER:+--pon SPANEL_OF_NORMAL_TNHAPLOTYPER}

--cosmic SCOSMIC_DB --dbsnp SKNOWN_DBSNP \
output-tnhaplotyper.vcf.gz || { echo "TNhaplotyper failed"; exit 1; }

# Uncomment the following commands to run indel realignment, and somatic variant
# calling with TNsnv

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 5. Indel realigner for tumor sample

# 3k 3k sk 3k 3k sk 3k sk sk 3k sk sk 3k sk sk 3k sk sk ok sk sk 3k sk ok >k sk sk 5k sk sk >k sk ok %k sk ok ok sk k %k k ok
#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
# --algo Realigner -k SKNOWN_MILLS -k SKNOWN_INDELS tumor_realigned.bam || \
# { echo "Realigner failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k %k >k %k 5k 3k 5k 5k 3k >k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k k %k k k k k

# 6. Somatic Variant Calling - TNsnv

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 5k 3k 3k 3k 3k 3k 3k 5k 3k %k k %k k k ok
#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_realigned.bam \
H --algo TNsnv --tumor_sample STUMOR_SM \

${PANEL_OF_NORMAL_TNSNV:+--pon SPANEL_OF_NORMAL_TNSNV} \

--cosmic SCOSMIC_DB --dbsnp SKNOWN_DBSNP \

--call_stats_out output-call.stats output-tnsnv.vcf.gz || \

{ echo "TNsnv failed"; exit 1; }

H OHF T R
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4.4 TNscope®
Sentieon® Genomics AEHBERNITEMERFME, BTN ERIEER
ez - IEE DT ME T RFIEETRIONEL L, B 4-3 1B T XHF— N HE

HIEMERZ TR,

Tumor sample Normal sample
aanang---m Jaannn---m
I |
! Alignment | r Alignment |
Sorting | Sorting
| ~ - L
Remove Remove
_ duplicates _ duplicates |
y . 3 ' 1 N
BQSR BQSR

T_deduped.bam N_deduped.bam
+ T recal.table + N_recal.table

| |
|

[ TNscope ](— Other inputs

B 4-3 ETF TNscope® HIME-IEE DA

HEE https: //support.sentieon.com/appnotes/somatic HEIRIFRIRAELA

IREGEFRI B AR AR SR,

2

et
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4.4.1 §EiR

FUENEREREY, BERELTEA:

® AR5 DI AMEN NS EEREZERR TSR FASTA X4,

® [HH FASTQ i, BIBELHTRIFDR, —MATIEFER, — AT AT

IEREAR, XEHEE%E DNA NFRIRIGEEE, ZRESZHHRA A

GZIP [E48RY FASTQ {4, BB S Sanger HBINHIRE D

(Phred+33) R34,

o (Tli%) BiNEESSUEUERE (dbSNP) 4%, Ll VCF SHFEaE
e,

o (Hi%k) BBERINEREFRIEMEGE. #IEL VCF HRIFZENER.

IpfEE- IEE ICECXI IR EFE LA TR

1.6 DNA IR FMEMEFIIER M seq & (W1 % 4.7.2 T NA

NEE) BEELUITHER:

a BERMERISE, GRERRIMBEATIEREAZER SM H#414R
BAR, EACBEECEARERESICNFIISE. BIEFTEMR
FEEARY RG: ID REHME—,

b HEHUERET.

c XREE,

d (Ah%) BERESEHERE (BQSR),

2 R RAGH | ISR E R E R AR BB FIEREEE AR

TEHIUR, FATREXNUSERE,

3z :
P
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4.4.2 TNscope® (ERTIE

XTIRES, EEXRRERESHERENER, 55%F F471.2 7 REFH

L
X

HOfSEFEAEE.
(1) BRSETERESHSMSERES SN
TESA:

B1T LIRS B - IEFR BCRI i T3 =

sentieon driver -t NUMBER_THREADS -r REFERENCE \
-i TUMOR_DEDUPED_BAM [-g TUMOR_RECAL_DATA.TABLE] \

-i NORMAL_DEDUPED_BAM [-g NORMAL_RECAL_DATA.TABLE] \

SRS

--algo TNscope \
--tumor_sample TUMOR_SAMPLE_NAME --normal_sample NORMAL _SAMPLE_NAME \

[--dbsnp DBSNP] OUT_TN_VCF

INRERBERIERFEAR, WALBGIIERRFA BAM SUEFIFARGZTREN,

TRRFET R

RAXEARZGHTR, AT, BTRZIEREDR, MEESEG

sentieon driver -t NUMBER_THREADS -r REFERENCE \
-i TUMOR_DEDUPED_BAM [-g TUMOR_RECAL_DATA.TABLE] \

--algo TNscope --tumor_sample TUMOR_SAMPLE_NAME \

A LUGCECRYIE S A ERAER T

[--dbsnp DBSNP] OUT_TN_VCF

AT ERR/ D ICECRIIEF AT,
F 4427 (2) £HIEF VCF EIRXA FiERrI75EERRIEBIESER.

1R
10N

BTN L LSS IR AN TR Sl -

sentieon driver -t NUMBER_THREADS -r REFERENCE \
-i TUMOR_DEDUPED_BAM [-g TUMOR_RECAL_DATA.TABLE] \

--algo TNscope --tumor_sample TUMOR_SAMPLE_NAME \
--pon PANEL_OF_NORMAL_VCF [--dbsnp DBSNP] OUT_TN_VCF

ZaSHELUTEA
© NUMBER_THREADS : i+EISERRITTEIEIEE. FATENZHERE

BRSSP BRITEZ O,
® REFERENCE: Z% FASTA MHRIUE., BNIHREESIRGIMRERNS

A=
2o,

www.insvast.com EERMEERABIRAT miHzsh

Z R,
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® TUMOR DEDUPED BAM: FEBHAEZEGHIFMIE BAM SU4RINE.

© NORMAL DEDUPED BAM: IEEHARIFNLE BAM HHIMIE.

® TUMOR SAMPLE NAME: 7EBRGTISEEIEISEMERE BRI ARZFR,

® OUT_TN_VCF: 83ZRAYEH ] ENFS,

1ZaSHILA T RN RIERY:

® TUMOR RECAL_DATA.TABLE: fEEt¥7Z BQSR MERIFHELERIVIE.

© NORMAL RECAL DATA.TABLE: IEE#A BQSR MERFFHEERNME.

© NORMAL SAMPLE NAME: 7EMEHEHEISEMERERNIEEEARETR,

® DBSNP: SiZHERZEMEIER (dbSNP) HINIE. dbSNP HRYERER
AIEEMIRC AR, BAC(IFEEZIHRIEEEAMIEES. EREEFER—
A dbSNP 374,

® PANEL_OF NORMAL _VCF: I[EEHAMER VCF HRIREFNETR.
(2) HRGIER VCF EHR3IH

ATEREECHES VCF EARSULIET TNscope®, 1SEEIHERTHY

BPEEFANEITLA TS
sentieon driver -t NUMBER_THREADS -r REFERENCE -i NORMAL_DEDUPED_BAM \

[-g NORMAL_RECAL_DATA.TABLE] --algo TNscope \
--tumor_sample NORMAL_SAMPLE_NAME OUT_NORMAL_VCF

XA RELI TR

© NUMBER_THREADS: i+EISERRITTEIEIEE. FATENZHERE
BT RFEF T BTEZ O,
® REFERENCE: £% FASTA XHHINIE. BRRRESESMGIMERFERNS

Z .,

0 Wy
i

e -
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© NORMAL DEDUPED BAM: IEEHARIFALE BAM HHIMIE.

© NORMAL_SAMPLE_NAME: 7EMEHEHEISEMN RERIIERFARER,

® OUT_NORMAL VCF: B8MAEEHEAMEXTEREE VCF SUHRE
FMIZFR,

1ZaSHILA T RN RIERY:

© NORMAL_RECAL DATA.TABLE: IEE##A BQSR MERFHEERAVE.

ERESSEERTHNAE VCF XHfE, BRELE(IGHE—ER VCF

ERP, EATLAER bcftools SCILiZBRY:

BCF=/path_to_bcftools

export BCFTOOLS_PLUGINS=$BCF/plugins
DIR=/path_to_normal_vcf_file

SBCF/bcftools merge -m all -f PASS,. --force-samples SDIR/*.vcf.gz |\
SBCF/bcftools plugin fill-AN-AC |\

SBCF/bcftools filter -i 'SUM(AC)>1' > panel_of_normal.vcf

®B7
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4.4.3 TNscope® PCR §'1EF o4
AT 2 TNscope {FHEXIIE B AT 1 FEURH TR S MR A
i

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k 3k %k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3%k 3k k k k

Script to perform TNscope variant calling on
PCR amplicon tumor sample with coverage over
200x and a matched normal sample.

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OH ¥ O R

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

NORMAL_SM="normal_sample" #sample name

NORMAL_RGID="rg_SNORMAL_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data
NORMAL_FASTQ_1="$FASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_2.fastg.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
INTERVAL_FILE="targeted_regions.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|
TNSCOPE_FILTER=/home/sentieon-scripts/tnscope_filter/tnscope_filter.py

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
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server
START_DIR="SPWD/test/TNscope" #Determine where the output files will be stored

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k 3k 3k 5k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k %k >k 3k k k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k 3%k 3k 3k %k 3k 3k %k >k 3k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k %k 3k % %k % 3k %k %k 3%k k k

3k 3 3k 3k %k 3k 3k %k % 3k %k %k *k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# la. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k sk sk ok ok sk sk sk sk sk sk ko sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignmentl failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 1b. Mapping reads with BWA-MEM, sorting for the normal sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SNORMAL_RGID\tSM:SNOR
MAL_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA SNORMAL_FASTQ_1 SNORMAL_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k >k 3k >k 3k >k 3k 5k >k 5k >k %k %k %k %k %k >k k %k *k k k k

# 2a. Metrics for the tumor sample
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# 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k >k 3%k 3k 3k %k 5%k 3k >k >k 3k 3k %k 3%k 3k %k %k 3%k %k %k %k 3k %k *k *k %k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_mq_metrics.txt \
--algo QualDistribution tumor_qgd_metrics.txt --algo GCBias \
--summary tumor_gc_summary.txt tumor_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " tumor_aln_metrics.txt \
--algo InsertSizeMetricAlgo tumor_is_metrics.txt \
--algo CoverageMetrics --omit_base_output tumor_coverage metrics || \
{ echo "Metricsl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 tumor_gc-report.pdf tumor_gc_metric
S.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 tumor_qd-report.pdf tumor_qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 tumor_mg-report.pdf tumor_mq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 tumor_is-report.pdf tumor_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 2b. Metrics for the normal sample
# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok sk sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qd_metrics.txt --algo GCBias \
--summary normal_gc_summary.txt normal_gc_metrics.txt --algo AlignmentStat \

--adapter_seq " normal_aln_metrics.txt \
--algo InsertSizeMetricAlgo normal_is_metrics.txt \
--algo CoverageMetrics --omit_base_output normal_coverage_metrics || \

{ echo "Metrics2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -o normal_gc-report.pdf normal_gc_met
rics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \

-0 normal_qgd-report.pdf normal_qgd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \

-0 normal_mg-report.pdf normal_mgq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \

-0 normal_is-report.pdf normal_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k k k k k

# 4. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k %k %k 5k 3k 3k 3k 5k %k %k 5k 3k %k k %k k k ok

# Consider adding “--disable_detector sv' if not interested in SV calling
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SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval_padding 10 --interval SINTERVAL_FILE} \
-i tumor_sorted.bam -i normal_sorted.bam \

--algo TNscope \

--tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
--dbsnp $KNOWN_DBSNP \
--min_tumor_allele_frac 0.009 \
--max_fisher_pv_active 0.05 \
--max_normal_alt_cnt 10 \
--max_normal_alt_frac 0.01 \
--max_normal_alt_gsum 250 \
--sv_mask_ext 10 \

--prune_factor 0 \
--assemble_mode 2 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 6. Variant filtration
# 3K 3k ok 3k sk skosk sk sk sk sk sk sk sk sk ki sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filtervcf.gz \
--tumor_sample STUMOR_SM \
-x amplicon --min_tumor_af 0.0095 --min_depth 200 \
output_tnscope. filtervcf.gz || \

{ echo "TNscope filter failed"; exit 1; }

T,
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4.4.4 TNscope® UMI {RZEDRIIA
AR TNscope E&I KHMETFE UMI iRESHIEAR SRR A :

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

# Script to perform TNscope variant calling on
# UMl-tagged samples

# 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k %k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
INTERVAL_FILE="targeted_regions.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-|release_version|
TNSCOPE_FILTER=/home/sentieon-scripts/tnscope_filter/tnscope_filter.py

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

#UMI information

READ_STRUCTURE="12M11S+T+T" #an example duplex: "3M2S+T,3M2S+T" where duplex
UMI extraction requires an identical read structure for both strands
DUPLEX_UMI="false" #set to "true" if duplex

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="$SPWD/test/TNscope_umi" #Determine where the output files will be stored
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# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 1. Pre-processing of FASTQ containing UMlIs
# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok sk sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
if [ "SDUPLEX_UMI" = "true" ] ; then
READ_STRUCTURE="-d SREAD_STRUCTURE"
fi
( SSENTIEON_INSTALL_DIR/bin/sentieon umi extract SREAD_STRUCTURE STUMOR_FASTQ_1
$STUMOR_FASTQ_2 || \
{ echo -n 'Extract error' >&2; exit -1; } ) | \
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -p -C \
-R "@RG\tID:STUMOR_RGID\tSM:STUMOR_SM\tPL:SPL" -t SNT \
-K 10000000 SFASTA - || { echo -n 'BWA error'; exit 1; } ) | \
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -t SNT -r SFASTA --sam2bam -i - \
-0 tumor_sorted.bam || \
{ echo "Alignment failed"; exit 1; }

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

2. Remove duplicate reads for the tumor sample
use the consensus-based approach with UMI.

It is possible to remove instead of mark
duplicates by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

H O ¥ B O O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \

--consensus --umi_tag XR --fun score_info tumor_score.txt || { echo "LocusCollector
failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam -r SFASTA --algo
Dedup \

--score_info tumor_score.txt --metrics umi.dedup_metrics.txt tumor_deduped.bam ||

{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k %k >k %k 5k 3k 5k 3k 3k >k 3k >k 3k 5k 3k 5k >k 3k %k %k %k %k >k k %k *k k k k
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# 3. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
${INTERVAL_FILE:+--interval SINTERVAL_FILE} \
--algo TNscope \
--tumor_sample STUMOR_SM \
-—-dbsnp $KNOWN_DBSNP \
--disable_detector sv \
--min_tumor_allele_frac 3e-3 \
--min_tumor_lod 3.0 \
--min_init_tumor_lod 1.0 \
--assemble_mode 4 \
--pcr_indel_model NONE \
--min_base_qual 40 \
--resample_depth 100000 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k *k %k k k ok

# 4. Variant filtration
# 3k 3k 3k 3k 3k 3k sk ok 3k ok sk sk ok sk sk ksk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ki sk k
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filtervcf.gz \
--tumor_sample STUMOR_SM \
-x ctdna --min_tumor_af 0.001 --min_depth 1000 \
output_tnscope. filtervcf.gz || \
{ echo "TNscope filter failed"; exit 1; }
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4.4.5 TNscope® cfDNA R4

AT TNscope £ UMI S DNA HEARRIHIZA R

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

# Script to perform TNscope variant calling on
# hybridization captured cfDNA tumor sample
# without UMI.

# 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
INTERVAL_FILE="targeted_regions.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-|release_version|
TNSCOPE_FILTER=/home/sentieon-scripts/tnscope_filter/tnscope_filter.py

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="$SPWD/test/TNscope" #Determine where the output files will be stored

# 3k 3k 3k 5k 3k 3k 3k 3k 3k 3k 3k >k 3k >k %k >k 3k 5k >k 3k 3k %k >k 3k 5k 3k 5k 3k 5k >k %k 5k 3k 5k 3k 5k >k 3k 3k 3k >k 3k 5k >k %k 5k 3k 5k >k 3k %k 3k 3%k 3k 5k 3k 5k >k 5k 3%k 3k 5k 3k 5k %k 5k %k 3k >k %k 5k %k %k *k k ok
3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k >k %k 5k 3k 3k 3k 5k >k 3k 5k 3k 5k >k 3k >k 3k 5k 3k 5k >k 5k >k 3k >k 3k 5k 3k 5k >k 3k >k 3k 5k 3k 3k %k 3k >k 3k 5k 3k 5k >k 5k 5k 3k 3k >k 5k %k 5k %k 3k >k >k 3k %k %k *k %k k kk

3k 3k 3k 3k 3k 3k ok 3k %k %k k %k k %k
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# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 1. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k 3k sk ok 3k 3k 3k sk ok sk sk sk ok sk sk sk ksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignment failed"; exit 1; }

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

2. Remove duplicate reads for the tumor sample
use the consensus-based approach.

It is possible to remove instead of mark
duplicates by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

H O ¥ B O O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \

--consensus --fun score_info tumor_score.txt || { echo "LocusCollector failed"; exit
1}

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam -r SFASTA --algo
Dedup \

--score_info tumor_score.txt tumor_deduped.bam || \

{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k ok 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k k k k k

# 3. Somatic and Structural variant calling

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k %k 5k 3k %k k sk k k ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} \
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--algo TNscope \

--tumor_sample STUMOR_SM \
--dbsnp $KNOWN_DBSNP \
--disable_detector sv \
--min_tumor_allele_frac 3e-3 \
--min_tumor_lod 3.0 \
--min_init_tumor_lod 1.0 \
--assemble_mode 4 \
--pcr_indel_model NONE \
--min_base_qual 40 \
--resample_depth 100000 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# 4. Variant filtration
# 3k 3k 3k 3k 3k ok sk ok ok sk sk sk sk sk sk ko sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filtervcf.gz \
--tumor_sample STUMOR_SM \
-x ctdna --min_tumor_af 0.005 --min_depth 400 \
output_tnscope filtervcf.gz || \

{ echo "TNscope filter failed"; exit 1; }

T,
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4.4.6 TNscope®FAHEIRD TN
LI 2 TNscope (EFECXS IERH AR AR AR TR IR 2 BAG RSB A

A

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k 3k %k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3%k 3k k k k

Script to perform TNscope variant calling on
hybridization captured tumor sample with
coverage over 200x and a matched normal sample.

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OH ¥ O R

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

NORMAL_SM="normal_sample" #sample name

NORMAL_RGID="rg_SNORMAL_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data
NORMAL_FASTQ_1="$FASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_2.fastg.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
INTERVAL_FILE="targeted_regions.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|
TNSCOPE_FILTER=/home/sentieon-scripts/tnscope_filter/tnscope_filter.py

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
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server
START_DIR="SPWD/test/TNscope" #Determine where the output files will be stored

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k 3k 3k 5k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k %k >k 3k k k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k 3%k 3k 3k %k 3k 3k %k >k 3k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k %k 3k % %k % 3k %k %k 3%k k k

3k 3 3k 3k %k 3k 3k %k % 3k %k %k *k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# la. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k sk sk ok ok sk sk sk sk sk sk ko sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignmentl failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 1b. Mapping reads with BWA-MEM, sorting for the normal sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SNORMAL_RGID\tSM:SNOR
MAL_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA SNORMAL_FASTQ_1 SNORMAL_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k >k 3k >k 3k >k 3k 5k >k 5k >k %k %k %k %k %k >k k %k *k k k k

# 2a. Metrics for the tumor sample
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# 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3%k 3k >k >k 3k 3k %k 5%k 3k >k >k 3k 3k %k %k 3k %k %k %k 3k %k %k 3%k %k *k *k %k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_mq_metrics.txt \
--algo QualDistribution tumor_qgd_metrics.txt --algo GCBias \
--summary tumor_gc_summary.txt tumor_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " tumor_aln_metrics.txt \
--algo InsertSizeMetricAlgo tumor_is_metrics.txt \
--algo CoverageMetrics --omit_base_output tumor_coverage metrics || \
{ echo "Metricsl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 tumor_gc-report.pdf tumor_gc_metric
S.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 tumor_qd-report.pdf tumor_qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 tumor_mg-report.pdf tumor_mq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 tumor_is-report.pdf tumor_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 2b. Metrics for the normal sample
# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok sk sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qd_metrics.txt --algo GCBias \
--summary normal_gc_summary.txt normal_gc_metrics.txt --algo AlignmentStat \

--adapter_seq " normal_aln_metrics.txt \
--algo InsertSizeMetricAlgo normal_is_metrics.txt \
--algo CoverageMetrics --omit_base_output normal_coverage_metrics || \

{ echo "Metrics2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -o normal_gc-report.pdf normal_gc_met
rics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \

-0 normal_qgd-report.pdf normal_qgd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \

-0 normal_mg-report.pdf normal_mgq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \

-0 normal_is-report.pdf normal_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k 3k 3k %k %k ok 3k %k k %k k k ok
# 3a. Remove duplicate reads for the tumor sample.

# It is possible to remove instead of mark
# duplicates by adding the --rmdup option in Dedup
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# 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k >k 3%k 3k 3k %k 5%k 3k >k >k 3k 3k %k 3%k 3k %k %k 3%k %k %k %k 3k %k *k *k %k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \
--fun score_info tumor_score.txt || { echo "LocusCollectorl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo Dedup \
--score_info tumor_score.txt --metrics tumor_dedup_metrics.txt tumor_deduped.bam

[\
{ echo "Dedupl failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 3b. Remove duplicate reads for the normal sample.
# It is possible to remove instead of mark
# duplicates by adding the --rmdup option in Dedup
# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok ok sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo LocusColl
ector \
--fun score_info normal_score.txt || { echo "LocusCollector2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo Dedup \
--score_info normal_score.txt --metrics normal_dedup_metrics.txt normal_deduped.ba

m ||\
{ echo "Dedup2 failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 4. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k
# Consider adding “--disable_detector sv' if not interested in SV calling
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} \
-i tumor_deduped.bam -i normal_deduped.bam \
--algo TNscope \
--tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
—-dbsnp SKNOWN_DBSNP \
--min_tumor_allele_frac 0.009 \
--max_fisher_pv_active 0.05 \
--max_normal_alt_cnt 10 \
--max_normal_alt_frac 0.01 \
--max_normal_alt_gsum 250 \
--sv_mask_ext 10 \
--prune_factor 0 \
--assemble_mode 2 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }
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# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k 3k 3k 3%k 3k %k %k 3k k k ok

# 5. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filtervcf.gz \
--tumor_sample STUMOR_SM \
-x tissue_panel --min_tumor_af 0.0095 --min_depth 200 \
output_tnscope filtervcf.gz || \

{ echo "TNscope filter failed"; exit 1; }

T,

b

86 www.insvast.com _HiSSSERAREIRAT] Heavs

iy



http://www.insvast.com/

P FM /[ Sentieon ML TERFE

4.4.7 TNscope® £EFEHESITHEIA
LAT 2 TNscope 2 ERANFHERTUFREXE 50x BIBEARRIBIAR
1

#!/bin/sh

# Copyright (c) 2016-2024 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k 3k %k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3%k 3k k k k

Script to perform TNscope variant calling on
samples up to 50x coverage using a matched
paired Tumor+normal sample with fastq files
named normal_1.fastg.gz, normal_2.fastg.gz
tumor_1.fastg.gz, tumor_2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF F B O T R

set -eu

# Update with the fullpath location of your sample fastq
TUMOR_SM="tumor_sample" #sample name

TUMOR_RGID="rg_STUMOR_SM" #read group ID

NORMAL_SM="normal_sample" #sample name

NORMAL_RGID="rg_SNORMAL_SM" #read group ID

PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
TUMOR_FASTQ_1="SFASTQ_FOLDER/tumor_1.fastq.gz"
TUMOR_FASTQ_2="SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illlumina paired data
NORMAL_FASTQ_1="$FASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_2.fastg.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
PON= # the TNscope panel-of-normals VCF

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings
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NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/TNscope" #Determine where the output files will be stored
BCFTOOLS_BINARY="/home/release/other_tools/bcftools-1.7/bcftools" #bcftools >=1.7 is rec
ommended

MIN_QUAL=10

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 5k 3k 3k 5k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k %k %k 5k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3k %k k >k k kk
3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 5k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k %k %k 5k %k %k 3k 3k %k %k 3k %k %k 3k %k %k >k 3k %k k *k k

3k 3k 3k 3k 3k %k 3k 3k %k %k 3k k kk

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k *k %k k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k sk ok 3k ok sk sk ok sk sk ksk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ki sk k
WORKDIR="SSTART_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk k sk sk sk sk sk sk sk sk kk
#The results of this call are dependent on the number of threads used. To have numb
er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:STUMOR_RGID\tSM:STUM
OR_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA STUMOR_FASTQ_1 STUMOR_FASTQ_2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o tumor_sorted.bam -t SNT --sam2ba
m-i - ||\

{ echo "Alignmentl failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k k k k k

# 1b. Mapping reads with BWA-MEM, sorting for normal sample

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k %k 5k 3k 5k >k 3k >k 3k >k 3k 5k >k 5k >k %k %k %k %k %k >k k %k *k k k k

#The results of this call are dependent on the number of threads used. To have numb
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er of threads independent results, add chunk size option -K 10000000
( SSENTIEON_INSTALL_DIR/bin/sentieon bwa mem -R "@RG\tID:SNORMAL_RGID\tSM:SNOR
MAL_SM\tPL:SPL" \

-t SNT -K 10000000 SFASTA $SNORMAL_FASTQ_1 $NORMAL_FASTQ 2 || \

{ echo -n 'BWA error'; exit 1; } ) | \

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -o normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3%k 3k %k %k 3k k kk

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k ok 3k ok sk sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_mq_metrics.txt \
--algo QualDistribution tumor_qd_metrics.txt --algo GCBias \
--summary tumor_gc_summary.txt tumor_gc_metrics.txt --algo AlignmentStat \
--adapter_seq " tumor_aln_metrics.txt \
--algo InsertSizeMetricAlgo tumor_is_metrics.txt \
--algo CoverageMetrics tumor_coverage_metrics || \
{ echo "Metricsl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 tumor_gc-report.pdf tumor_gc_metric
S.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 tumor_qd-report.pdf tumor_qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 tumor_mg-report.pdf tumor_mq_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 tumor_is-report.pdf tumor_is_metrics.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 2b. Metrics for normal sample
# 3k 3k 3k 3k 3k 3k ok ok 3k ok ok ok sk sk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mgq_metrics.txt \
--algo QualDistribution normal_qd_metrics.txt --algo GCBias \
--summary normal_gc_summary.txt normal_gc_metrics.txt --algo AlignmentStat \

--adapter_seq " normal_aln_metrics.txt \
--algo InsertSizeMetricAlgo normal_is_metrics.txt \
--algo CoverageMetrics normal_coverage_metrics || \

{ echo "Metrics2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 normal_gc-report.pdf normal_gc_met
rics.txt
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SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution \
-0 normal_qgd-report.pdf normal_gd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle \
-0 normal_mag-report.pdf normal_mg_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo \
-0 normal_is-report.pdf normal_is_metrics.txt

3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

3a. Remove Duplicate Reads for tumor
sample. It is possible

to remove instead of mark duplicates
by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k k 3k k k ok

H OHF O B O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo LocusColle
ctor \
--fun score_info tumor_score.txt || { echo "LocusCollectorl failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i tumor_sorted.bam --algo Dedup \
--score_info tumor_score.txt --metrics tumor_dedup_metrics.txt tumor_deduped.bam

[\
{ echo "Dedupl failed"; exit 1; }

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k *k 3k k k ok

3b. Remove Duplicate Reads for normal
sample. It is possible

to remove instead of mark duplicates
by adding the --rmdup option in Dedup

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

H OH ¥ B O O

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo LocusColl
ector \
--fun score_info normal_score.txt || { echo "LocusCollector2 failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i normal_sorted.bam --algo Dedup \
--score_info normal_score.txt --metrics normal_dedup_metrics.txt normal_deduped.ba

m ||\
{ echo "Dedup2 failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k 3k 5k >k %k %k %k %k %k >k *k %k *k k k)

# 4. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k >k 5k %k %k 5k 3k %k k sk k k ok
# Consider adding “--disable_detector sv --trim_soft_clip® if not interested in SV calling
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
-i normal_deduped.bam \
--algo TNscope --tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
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--dbsnp SKNOWN_DBSNP S{PON:+--pon SPON} output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k k kk

# 5. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k
( SBCFTOOLS_BINARY annotate -x "FILTER/triallelic_site" output_tnscope.pre_filtervcf.gz ||
\
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "insignificant" -e "(PV>0.25 && PV2>0.25) || (IN
FO/STR == 1 && PV>0.05)" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "orientation_bias" -e "FMT/FOXOG[0] == 1" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "strand_bias" -e "SOR > 3" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "low_qual" -e "QUAL < SMIN_QUAL" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "short_tandem_repeat" -e "RPA[0]>=10" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "noisy_region" -e "ECNT>5" || \
{ echo "VCF filtering failed"; exit 1; } ) | \
( SBCFTOOLS_BINARY filter -m + -s "read_pos_bias" -e "FMT/ReadPosRankSumPS[0]
<-8" ]\
{ echo "VCF filtering failed"; exit 1; } ) | \
SSENTIEON_INSTALL_DIR/bin/sentieon util vcfconvert - output_tnscope.filtered.vef.gz || \
{ echo "VCF filtering failed"; exit 1; }

. i . )
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4.5 RNAseq
Sentieon® Genomics F{4AI— BB FIR 21T Broad TR FTERAESCE i
7FHY RNA DITEYIEESEME, AT

https: //gatk.broadinstitute.org/hc/en-us/articles/360035531192-RNAs

eg-short-variant-discovery-SNPs-Indels-,

4.5.1 #hiR

EXNEMEEERET, BRELITEA:

® G 5EEHITHIREAMEX RIS E B R EZEERFS Y FASTA 324,

o —NHENMELAFOTHERZEERFTIN FASTQ 34, XEHEERE
DNA TUFFRRIAEESS., ZF SRR GER GZIP [E48H FASTQ X4, %K
NSRS Sanger 18z, (Phred+33) RED RIS,

o (Hik) BIEEMETESRIRRERESSEEUERE (dbSNP) 4R, 4=
LA VCF T4, 1SR LAER bgzip FEGEHZRS IR VCF 32,

o (Tlik) BHEEREFEESHNSINERNNRES, BELL VCF U E
A, &ALAER bozip 48725 189 VCF 3214,

HANEYERFMEEEUTEER:

1 EEHMRISE | LSBE FASTQ SUFHE SIS FASTA X+ EE
HNESEEREBXITT, X—EHREUERILANERE LT,

2.ERES: IPBNIZRAE— RNA S FRNFSRINES, XEESEE
SEMNME, AR IBIMYIEE.

3. EEEA D BT WX BEIIER N REMRIFSEER, 1§ RNA S5 E|

oy
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RANETHER, FEER LTINS TSRS, b, R mE S
S STAR MIREIRE, (SR SEEusITTBN—5, SRR 255 Hik
60,

4. (%) FEREDHERE (BQSR): S BENSIRARFFEEEIRN
EANESENRESS. IHREES TR A3 REe R,

5 AR IEBRE A RIEIE N TS E RRER FERIOIS, FHitEE

MEAEZALRRVEREE,

4.5.2 RNAseq {EFHZE
(1) I5iEmEIRSE
EITEREANRSLMER STAR SR83ITXIST, FHEA Sentieon®3X{467E BAM X

HHHTHER:

sentieon STAR --runThreadN NUMBER_THREADS --genomeDir STAR_REFERENCE \
--readFilesin FASTQ FASTQ2 --readFilesCommand "zcat" \
--outStd BAM_Unsorted --outSAMtype BAM Unsorted --outBAMcompression 0 \
--outSAMattrRGline ID:GROUP_NAME SM:SAMPLE_NAME PL:PLATFORM \
--twopassMode Basic --twopasslreadsN -1 --sjdbOverhang READ _LENGTH_MINUS 1 \
| sentieon util sort -r REFERENCE -o SORTED_BAM -t NUMBER_THREADS -i -

STAR Y NAETEF AP E R,

IZim TR LA T :

© NUMBER_THREADS: i+EISERRITTEIEIEE. FATENZHERE
BT RFEHE AT EZ OS], FA1EI STAR ] util Z3HISHERIERZL
BHILIE,

® STAR REFERENCE: STAR genomeDir £% FASTA XXARINIE. ERHHIE

STAR FRERIFMB L ESEEEER—UE, AEE—ERInS.
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® REFERENCE: &% FASTA HHIE. ERHH(R FASTA STAFNTERAT FAI
F5[32145 STAR_REFERENCE genomeDir IR A AR ELIELLES,

® FASTQ: #7 FASTQ RIS, MNRHIERERUFRA, BEEER
N FASTQ2 fE A MNAIE X HEZX FASTQ X4, BEEMIR
--readFilesCommand IEIRH{ERRIFRFSHEIN FASTQ RIEFRIRZSITES, B :
YNER FASTQ {445 ESE, 1RMfEFE zcat, TIANSR FASTQ SIARMEEDE, &
NZfsEFT cat,

® GROUP_NAME: EFINENEERSTREERRRT. RG: ID JBEEET
XERRFT B RS P2 E—RY,

® SAMPLE_NAME: (&R IIENEANRATRIEARZ TR,

® PLATFORM: AT DNA RURIFFFERFR, AIREANEIRA: ILLUMINA

(4 fastq X4E lllumina™#1288 E™=4ERT); IONTORRENT (4 fastq 324

£ Life Technologies™ lon-Torrent™#/188 L7=4Rd); ELEMENT (2 fastq
X{41E Element Biosciences™#/188 E7=4RT); DNBSEQ (24 fastq SX{47E
MGI™#28 EF=4ERT) ; ULTIMA (2 fastq K47 Ultima Genomics™#128
=R,

® READ LENGTH MINUS 1: S NSURAGEER 1.

® SORTED_BAM: HiF[SHIBRES BAM St STFRORIERNSHS ., 1S EIEAERL
RIZRB I3 (.bai).,
(2) ZBFERtFCES

FELCSFIHER BAM XUtfE, BEIETRMNRZAIG S RBIREIRCES.

ki
AT ST
";?__i:- A

94 www.insvast.com ESIEERABIRAT Sivs

b


http://www.insvast.com/

P FM / Sentieon HA TEHFE

PaSPUTEESERE, EI--rmdup =512

F—PapQUEIERER, B
TERREERT reads(SZiGFERT), KEIGHEIFRCAEE.

sentieon driver -t NUMBER_THREADS -i SORTED _BAM \
--algo LocusCollector --rna [--consensus] [--umi_tag XR]

--fun score_info SCORE.gz
sentieon driver -t NUMBER_THREADS -i SORTED BAM \

--algo Dedup [--rmdup] --score_info SCORE.gz DEDUPED_BAM

XEMSHEEUTRA:
© NUMBER _THREADS : i+EHEERNTENLEES. BNAEBIRERF

A RRT B UL
® SORTED BAM: FI—MREIMIERTFAEERAINE.
P ERERAI

® SCORE.gz: IimAd1So it SHRIEFINHE. HHRE
1%,
e DEDUPED BAM: X£EES BAM BIHMHREFIMSE. KHEEERAIER

513214 (.bai),

(3) TEERLHEER
LTS BIRINE F R ERFFEFTOEC STAR RIBREIRE.

BEITRN S
sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \

--algo RNASplitReadsAtJunction --reassign_mapq 255:60 SPLIT_BAM

ZmSHELTEA
© NUMBER THREADS : it&4 G ERRNITENIEIZEE. HITENZHERE

BERFEH ] BItEZ O
® REFERENCE: &% FASTA NHRINE., BRRRESE SMEIMER(FERAYE

[,
® DEDUPED_BAM: Bi— 1 EEMERFEERAINE.

mlicha
r ALl
gk

R bt

www.insvast.com EERIEENABIRAS @
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® SPLIT_BAM: S35 EIEAI BAM B SHRIEFIHE, BEIEER
AIZR5 134 (bai).
(4) HERESHERE (BQSR; wWik)
REREHEERE (BQSR) MERAIAIZS DNAseq FERTER; XHFILINER,
BRILISE £ 4.1.2 7 REUFHAERA,
(5) RNA ZFE
BTN S LIRS RINI A ZATHER BQSR, RNA TG ATLAfE
F3 Haplotyper %8k DNAscope EixZ=h. NFH<, B IZER
--trim_soft_clip i%IR, 7L DNAseq® T EAGERAIS/\ phred IREE
EEE, XEWERBRIZE call_configE&N 20, emit_configEN 20, MA

EEVARY 30,

sentieon driver -t NUMBER_THREADS -r REFERENCE -i SPLIT_BAM \
[-g RECAL_DATA.TABLE] --algo Haplotyper --trim_soft_clip \
--call_conf 20 --emit_conf 20 [-d dbSNP] VARIANT_VCF

WNER1E4E(EEF DNAscope #7108, pSiEE:

sentieon driver -t NUMBER_THREADS -r REFERENCE -i SPLIT_BAM \
[-g RECAL_DATA.TABLE] --algo DNAscope --trim_soft_clip \
--call_conf 20 --emit_conf 20 [-d dbSNP] VARIANT_VCF

Za S HEUTEA

© NUMBER_THREADS : i tHEF1EERRITTENZEE. HiTFENZHERE
B RGBT ER O,

® REFERENCE: £% FASTA MHRIIE. BRHRRSE SIEIMEREFEAE
&,

® SPLIT BAM: Bi— RNASplitReadsAtiunction FERIFIELEERAINIE.

® VARIANT _VCF: Z=ialia i SR B4R . S BN AYERS 32

2

et
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iZ T Eig@id{#/.gz ¥ R HE4E X
1ZaSHILA T RN RIERY:
® RECAL DATA.TABLE: gi—1 BQSR MERTFIELERAINE.
® dbSNP: FATFIRCEMNERIRIZERESHEIERE (dbSNP) MRS,

R BeER— dbSNP 324,



http://www.insvast.com/

P FM /[ Sentieon ML TERFE

4.5.3 RNAseq fRER R4
A2 Sentieon RNAseq #rERI S I A1 -

#!/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k k k k

Script to perform RNA variant calling
using a single sample with fastq files
named 1.fastg.gz and 2.fastq.gz

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

H OHF ¥ OH O

set -eu

# Update with the fullpath location of your sample fastq
SM="sample" #sample name

RGID="rg_SSM" #read group ID

PL="ILLUMINA" #or other sequencing platform

READ_LENGTH=101 #the read length for the sample
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1="SFASTQ_FOLDER/rnal.fastq.gz"
FASTQ_2="SFASTQ_FOLDER/rna2.fastg.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="SFASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"
#comment if STAR should generate a new genomeDir
STAR_FASTA="SFASTA_DIR/human_glk_v37_decoy.fasta.genomeDir"
#uncomment if you would like to use a bed file
#INTERVAL_FILE="SFASTA_DIR/TruSeq_exome_targeted_regions.b37.bed"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings
NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server
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START_DIR="SPWD/test/RNAseq" #Determine where the output files will be stored

# You do not need to modify any of the lines below unless you want to tweak the pi
peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k 3k >k 3k 5k %k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k 5k >k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k %k %k 3%k %k %k >k 3k k%
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k 3k 3k %k >k 3k %k >k 3k 3k %k 3%k 3k >k >k 3k 3k %k 3%k 3k >k %k 3k %k %k 3k 3k >k %k 3k %k %k % 3k %k %k 3k k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k %k %k

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k %k 3k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k Kk k k ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok sk ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk kk
WORKDIR="SSTART_DIR/S${SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

DRIVER_INTERVAL_OPTION="S{INTERVAL_FILE:+--interval SINTERVAL_FILE}"

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

# 1. Mapping reads with STAR
# 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk sk sk k sk sk sk sk sk sk sk sk sk k
if [ -z "$STAR_FASTA" |; then
STAR_FASTA="genomeDir"
# The genomeDir generation could be reused
mkdir SSTAR_FASTA
SSENTIEON_INSTALL_DIR/bin/sentieon STAR --runMode genomeGenerate \
--genomeDir SSTAR_FASTA --genomeFastaFiles SFASTA --runThreadN SNT || \
{ echo "STAR index failed"; exit 1; }
fi
#perform the actual alignment and sorting
( SSENTIEON_INSTALL_DIR/bin/sentieon STAR --twopassMode Basic --genomeDir SSTAR_FAS
TA \
--runThreadN SNT --outStd BAM_Unsorted --outSAMtype BAM Unsorted \
--outBAMcompression 0 --twopasslreadsN -1 --sjdbOverhang ‘expr "SREAD_LENGTH"
-1\
--readFilesin SFASTQ_1 SFASTQ_2 --readFilesCommand "zcat" \
--outSAMattrRGline ID:SRGID SM:$SM PL:SPL || { echo -n 'STAR error'; exit 1; } ) |

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam \
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-t SNT --bam_compression 1 -i - || { echo "STAR alignment failed"; exit 1; }

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k >k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k k ok

# 2. Metrics
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk ki k
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\
-i sorted.bam --algo MeanQualityByCycle mg_metrics.txt --algo QualDistribution \
gd_metrics.txt --algo GCBias --summary gc_summary.txt gc_metrics.txt \

--algo AlignmentStat --adapter_seq " aln_metrics.txt --algo InsertSizeMetricAlgo \

is_metrics.txt || { echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -0 qd-report.pdf qd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mq_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

# 3K 3k ok 3k sk skosk sk sk sk sk sk sk sk sk ki sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
# 3. Remove Duplicate Reads. It is possible

# to remove instead of mark duplicates
# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k >k 5k %k %k 3k 3k %k Kk k k ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector \
--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k Kk k k ok

# 2a. Coverage metrics
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k ok 3k ok sk sk ok sk sk sk sk ok sk sk sk sk k sk sk sk sk sk sk sk sk sk k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit 1;

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 5k >k 3k >k %k 5k 3k 5k >k 3k %k 3k >k 3k 5k >k 5k >k %k %k %k %k %k >k k %k *k k k k

# 4. Split reads at Junction
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 5k 5k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k 3k 3k 3k %k %k ok 3k %k k %k k k ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo RNASplitReadsAtlunction --reassign_mapq 255:60 splitted.bam || \
{ echo "RNASplitReadsAtJunction failed"; exit 1; }

St
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# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3k 3k %k %k 3k k kk

# 6. Base recalibration
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\

-i splitted.bam --algo QualCal -k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_IN
DELS \

recal_data.table
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\

-i splitted.bam -qg recal_data.table --algo QualCal -k SKNOWN_DBSNP -k SKNOWN_M
ILLS \

-k SKNOWN_INDELS recal_data.table.post
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT --algo QualCal --plot \

--before recal_data.table --after recal_data.table.post recal.csv
SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k 3k 3k %k *k %k k k ok

# 7. HC Variant caller for RNA
# 3k 3k 3k 3k 3k 3k sk ok 3k ok sk sk ok sk sk ksk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ki sk k
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\
-i splitted.bam -q recal_data.table --algo Haplotyper -d SKNOWN_DBSNP \
--trim_soft_clip --emit_conf=20 --call_conf=20 output-hc-rna.vcf.gz || \
{ echo "Haplotyper failed"; exit 1; }

. i . )
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4.6 DNAscope LongRead

Sentieon DNAscope LongRead 2— AT KIEFFIEHEFEBIER SNV
1 indel f9EiE, DNAscope LongRead EiEREEFIFABIKHNEI, FRASI]
ROERIN B F IR ELH TR E SR RER.

IZ/NTSIRI T SCH DNAscope LongRead E58/Y shell fil4s, LAKRFF VCF #
{ERY Python IR, ZEIELA BAM 8f CRAM &AL E N, FFLA
VCF(#0 gVCR)igzlamti =,

DNAscope LongRead f§iF§ Sentieon #{4-EISCHN, EEEWANFNEARLE

Fi. 1BEXR info@insvast.com 3XEYX Sentieon E4FTA&IFATILE,

4.6.1 SRS

Bn{TEENA, SEEHR Sentieon Z4E 202308 SEBIRA. %EEE
FE Python iRA>2.7 &> 3.3, bcftools MigA 1.10 SEEARALAR bedtools,
sentieon. python. bcftools # bedtools AIHITXEIEE@IT FAFRY PATH IR

=]

BT EiAe),

4.6.2 MNEURER

(1) H3%iE - PacBio HiFi
ZENE R minimap2 8 pbmm2 LEIEIS & BE4AR PacBio HiFi &KiE,
{f£F3 Sentieon minimap2 LEXSIEERT, ZIN(ER Sentieon AY HiFi SE2REL,

{FEFFFE minimap2 i, #ERIXEERE-x map-hifi,

S T
. N . . i o
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(2) LbXJiEsy - ONT
IZEBESZFERA minimap2 LEITRIZEEREER Oxford Nanopore (ONT){
1., {5 Sentieon minimap2 LEXTEENET, EINER Sentieon BY ONT =Y
EARFHE minimap2 BY, ZiX{FEH-x map-ont,

(3) SEEEA
DNAscope LongRead SiEXTFERESEERAFFIERFEARPEFENE
2. BRTSEEREXHIN, EFESR samtools fasta E5[344(fai), FfilzE
WEIEI A BN ESHNSEERE,

4.6.3 Hi%
{FAABEN S M PacBio HiFi AL S

dnascope_HiFi.sh [-h] -r REFERENCE -i INPUT_BAM -m MODEL_BUNDLE [-d DBSNP_VCF]
[-b DIPLOID_BED] [t NUMBER_THREADS] [-g] [--] VARIANT VCF

{FERR NS ONT KIZERER

dnascope_ONT.sh [-h] -r REFERENCE -i INPUT_BAM -m MODEL_BUNDLE [-d DBSNP_VCF]
[-b DIPLOID_BED] [t NUMBER_THREADS] [-g] [--] VARIANT VCF

Sentieon LongRead EEEEBLI TSI

® -r REFERENCE: £% FASTA XHHIUE, ERHRSE SIETHEREEFRY
£E1HE,

@ -i INPUT BAM: )\ BAM B CRAM SZH4HINIE.

e -m MODEL BUNDLE: #&EEHAE,

Sentieon LongRead EEEZ LA T aANESEL:

e -d DBSNP_VCF: AFiRCEMNERNBIZERSSUEIEE(dbSNP)HIfL

8. (G513, RASHHBER dbSNP refSNP ID Si3HER.

. o i R
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® -b DIPLOID BED: [RHIZEHEMANSEHRIX(E, KA BED &, &
HIE SIS IR EZ RIEARINAE BED MFRRIX(E#HTT,

® -t NUMBER THREADS: 4Tz T THZENITEEES. LESEHER
EATINRERE, EEEERRSSBIAENMELE,

® -g: f& VCF iaHszioh, iLA gVCF i8zUint R, ZTERKEmE— bgzip
E4809 gVCF R ENI YRS 3.

o -h: ITENGSITEEIFHEE.

Sentieon LongRead EBZELUTUESE:

® VARIANT VCF: TREABBAIMNENM4E. T EEHHE—1 bgzip

E4ERY VCF SR ES N AIZRS I3,

4.6.4 &t

Sentieon LongRead & HE—1 bgzip E4EX 14 (vcf.gz), HHEEIRE
VCFv4.2 I RER, LAR— tabix &5(|324(vcf.gz.tbi), WNEREER-g
IR, EEEEEE— bgzip E4834(.g.vcfgz), HHREE gVCF g

SEA, LAR— tabix Z33#4(.g.vcf.gz.tbi),

4.6.5 BftiF=HIN

(1) Z&3ERRAMA

B, HEENENAT _EEMIER. MTRES EARMNBEHRE
{RR9REAS, BILASEFS-b DIPLOID_BED IS RE AR BITE _SARER L,

s
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(2) 22X

/NS RIBIASHRYE BSD 2-Clause ¥FAJIERMt. SxhIRFIEBULSAEFRT shell
B, LMREEEERRIPENG. RIIEIMIL RS REUIE R ar 1724
ItE3ZA5eREY Python BIARIEIEAERRIFRIE] gVCF A0 VCF ST TRR IR,
AR FIXLARITRBEELIE, TENBPESIXLES -,

)
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4.6.6 DNAscope LongRead PacBio HiFi 14~
LATR2E Sentieon DNAscope LongRead ¥ PacBio HiFi #iEif{TEENZERAE

M, B35 SNPs #1 INDELs B9 HrBIA <151 :

#!/bin/sh
#

# The script performs germline variant calling from PacBio HiFi reads with Sentieon DN

Ascope

H#HH#H## Argument Parsing H###H#

die()
{
_ret="5${2:-1}"
test "S{ PRINT_HELP:-no}" = yes && print_help >&2
echo "S1" >&2
exit "${ ret}"
}

# THE DEFAULTS INITIALIZATION - POSITIONALS
# THE DEFAULTS INITIALIZATION - OPTIONALS
_arg_reference_fasta=

_arg_sample_input=

_arg_model_bundle=

_arg_dbsnp=

_arg_regions=

_arg_threads=

_arg_gvcf="off"

print_help()
{

printf '%s\n' "Call small variants from PacBio HiFi reads with Sentieon DNAscope"

printf 'Usage: %s -r <reference> -i <sample-input> -m <model-file> [-d <dbSNP>] [-b
<regions>] [-t <threads>] [-g] [-h] [--] <output-vcf>\n' "$O"

printf '\t%s\n' "<output-vcf>: The output VCF file."

printf "\t%s\n' "-r: The reference FASTA file. (required)"

printf "\t%s\n' "-i: The aligned BAM or CRAM file. (required)"

printf "\t%s\n' "-m: The model bundle file. (required)"

printf "\t%s\n' "-d: dbSNP VCF file. Supplying this file will annotate variants with th
eir dbSNP refSNP ID numbers. (no default)"

printf "\t%s\n' "-b: Region BED file. Supplying this file will limit variant calling to th
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e intervals inside the BED file. (no default)"
printf "\t%s\n' "-t: Number of threads/processes to use. (number of available cores)
printf \t%s\n' "-g: Generate a gVCF output file along with the VCF. (default genera
tes only the VCF)"
printf \t%s\n' "-h: Print this help message"
}
parse_commandline()
{
while getopts 'r:i:m:d:b:t:gh' _key
do
case "$_key" in
r)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
R |
_arg_reference_fasta="SOPTARG"
i)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
R |
_arg_sample_input="SOPTARG"
m)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
'l
_arg_model_bundle="SOPTARG"
d)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t 'S _key'" 1
_arg_dbsnp="SOPTARG"
b)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t S key'" 1
_arg_regions="SOPTARG"
t)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t S key'" 1
_arg_threads="SOPTARG"
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g)
_arg_gvcf="on"
h)
print_help
exit 0
*)
_PRINT_HELP=yes die "FATAL ERROR: Got an unexpected option '-S{ ke
y}lll 1
esac
done
}

handle_passed_args_count()
{

_required_args_string=""output-vcf"

test "S{_positionals_count}" -ge 1 || _PRINT_HELP=yes die "ERROR: Not enough pos
itional arguments - we require exactly 1 (namely: S_required_args_string), but got only
S{ positionals_count}." 1

test "${_positionals_count}" -le 1 || _PRINT_HELP=yes die "ERROR: There were spuri
ous positional arguments --- we expect exactly 1 (namely: $_required_args_string), but g

ot ${ positionals_count} (the last one was: 'S${_last_positional}')." 1

}

assign_positional_args()

{
_shift_for=51
_positional_names='

_arg_output_vcf "

shift "S_shift_for"
for _positional_name in S{ positional_names}
do
test S# -gt 0 || break
eval "S_positional_name=\${1}" || die "Error during argument parsing, possibly
an Argbash bug." 1
shift
done

parse_commandline "S@"
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_positionals_count=S((S# - OPTIND + 1)); _last_positional=S(eval "printf '%s' \"\SS#\""); h
andle_passed_args_count

assign_positional_args "SOPTIND" "S@"

_positionals_count=$((S$# - OPTIND + 1)); _last_positional=S(eval "printf '%s' \"\SS#\""); h
andle_passed_args_count

case "S_arg_output_vcf" in
* vcf.gz)
*)
die "The output VCF file is expected to have a 'vcf.gz' suffix" 1

esac

if [ -z "S_arg_threads" ]; then
_arg_threads=S(nproc)
fi

if [ -z "S_arg_reference_fasta" ]; then
_PRINT_HELP=yes die "Error: the '-r' argument is required" 1
fi

if [ -z "S_arg_sample_input" ]; then
_PRINT_HELP=yes die "Error: the '-i' argument is required" 1
fi

if [ -z "S_arg_model_bundle" ]; then
_PRINT_HELP=yes die "Error: the '-m' argument is required" 1
fi

H### Check the PATH for the required executable files ####
for exec_file in bcftools bedtools sentieon; do
if | which Sexec_file 1>/dev/null 2>/dev/null; then
echo "Error: no 'Sexec_file' executable found in the PATH"
exit 2
fi
done

H### Check executables have the required versions #i###
VERSION_PATTERN=""v\{0, 1\N([[:digit:]]\{1,\\)-\{0, \N\([[:digit:11\{1,\N)\{0, 1\}.\{0, 1\ }\([[: digit:]]
\M{LANM0,1\}s'

cmp() {
num_a="$1"
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num_b="52"

if [ "Snum_a" -lt "Snum_b" ]; then
return 1

elif [ "Snum_a" -gt "Snum_b" ]; then
return 2

fi

return O

cmp_vers() {
it [ "$1" = "$2" };
then
return O
fi

a_major=S(echo $1 | sed -e 's/"™SVERSION_PATTERN"'/\1/')
a_minor=$(echo $1 | sed -e 's/"'SVERSION_PATTERN"'/\2/')
[ -n "Sa_minor" ] || a_minor=0
a_patch=S(echo $1 | sed -e 's/™SVERSION_PATTERN"'/\3/')
[ -n "Sa_patch" ] || a_patch=0
b_major=$(echo $2 | sed -e 's/"'SVERSION_PATTERN"'/\1/')
b_minor=S(echo $2 | sed -e 's/™SVERSION_PATTERN"'/\2/')
[ -n "Sb_minor" ] || b_minor=0
b_patch=S(echo $2 | sed -e 's/"SVERSION_PATTERN"'/\3/')
[ -n "Sb_patch" ] || b_patch=0

if cmp "Sa_major" "Sb_major"; then

if cmp "Sa_minor" "Sb_minor"; then

cmp "Sa_patch" "Sb_patch"

return $?
else
cmp "Sa_minor" "Sb_minor"
return $?
fi
else
cmp "Sa_major" "Sb_major"

return $?
fi

SENTIEON_MIN_VERSION=202308
BCFTOOLS_MIN_VERSION=1.10

sentieon_version_string=$(sentieon driver --version)

sentieon_version_string="S{sentieon_version_string##sentieon-genomics-}"
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bcftools_version_string=S(bcftools --version | head -n 1)
bcftools_version_string="${bcftools_version_string##bcftools }"

if echo "Ssentieon_version_string" | grep -q "SVERSION_PATTERN"; then
cmp_vers "SSENTIEON_MIN_VERSION" "Ssentieon_version_string"
if [ "S?" -eq "2" ]; then
echo "Error: the pipeline requires sentieon version 'SSENTIEON_MIN_VERSION' o
r later but sentieon 'Ssentieon_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check sentieon version string"
fi

if echo "Sbcftools_version_string" | grep -q "SVERSION_PATTERN"; then
cmp_vers "SBCFTOOLS_MIN_VERSION" "Sbcftools_version_string"
if [ "S?" -eq "2" ]; then
echo "Error: the pipeline requires bcftools version 'SBCFTOOLS_MIN_VERSION' o
r later but bcftools 'Shcftools_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check bcftools version string"
fi

H#### Check that all input files can be found and are not empty
if [ ! -f"S_ arg reference_fasta" ]; then
echo "Error: cannot find the input reference fasta file, 'S_arg_reference_fasta"
exit 2
elif [ | -s "S_arg_reference_fasta" ]; then
echo "Error: the input reference fasta file is empty, 'S_arg_reference_fasta"
exit 2

fi

if [ ! -f"S_arg _sample_input" ]; then
echo "Error: cannot find the input BAM file, 'S_arg_sample_input"
exit 2
elif [ ! -s "S_arg_sample_input" ]; then
echo "Error: the input BAM file is empty, 'S_arg_sample_input"
exit 2

fi

if [ ! -f"S_arg_model _bundle" ]; then
echo "Error: cannot find the input model bundle file, 'S_arg_model_bundle

. i . )
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exit 2

elif [ ! -s "S_arg_model_bundle" ]; then
echo "Error: the input model bundle file is empty, 'S_arg_model _bundle"
exit 2

fi

if [ -n "S_arg _dbsnp" ]; then
if [ ! -f"S arg dbsnp" ]; then
echo "Error: cannot find the optional dbSNP VCF file, 'S_arg _dbsnp"
exit 2
elif [ | -s "S_arg_dbsnp" ]; then
echo "Error: the optional dbSNP VCF file is empty, 'S_arg_dbsnp"
exit 2
fi
fi

if [ -n "S_arg_regions" ]; then
if [ ! -f"S_arg regions" ]; then
echo "Error: cannot find the optional regions BED file, 'S_arg_regions"
exit 2
elif [ ! -s "S_arg_regions" ]; then
echo "Error: the optional regions BED file is empty, 'S_arg_regions"
exit 2
fi
fi

H### Temporary directory ####

tmp_base="/tmp"

if [ -n "SSENTIEON_TMPDIR" ]; then
tmp_base="$SENTIEON_TMPDIR"

elif [ -n "STMPDIR" ]; then
tmp_base="STMPDIR"

fi

tmp_base="Stmp_base/$S"

tmp_dir="Stmp_base"
while [ -e "Stmp_dir" ]; do
rand_num=S(echo "" | awk 'BEGIN {srand()} {print int(rand() * 65535)})

tmp_dir="${tmp_base}" "Srand_num"

done
mkdir -p "Stmp_dir"

HH#H Output files Hi#HH
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OUTPUT_BASENAME=S(basename "${ arg_output_vcf%%.vcf.gz}")
TMP_BASE="$tmp_dir"/"$SOUTPUT_BASENAME"

H#### - Diploid

DIPLOID_TMP_OUT="${TMP_BASE} diploid_tmp.vcf.gz"
DIPLOID_OUT="${TMP_BASE} diploid.vcf.gz"
DIPLOID_GVCF="S{TMP_BASE} diploid.g.vcf.gz"

H#### - Phasing

PHASED_VCF="S${TMP_BASE} diploid_phased.vcf.gz"
PHASED_BED="S${TMP_BASE} diploid_phased.bed"

PHASED_EXT="S{TMP_BASE} diploid_phased.ext.vcf.gz"
REF_BED="S{TMP_BASE} reference.bed"

UNPHASED_BED="S${TMP_BASE} diploid_unphased.bed"

PHASED _UNPHASED_VCF="${TMP_BASE} diploid_phased_unphased.vcf.gz"
REPEAT_MODEL="${TMP_BASE} repeat.model"

H### - Pass2 - haploid

HAP_ONE_TMP="${TMP_BASE} hapl_tmp.vcf.gz"
HAP_ONE_STD_TMP="${TMP_BASE} hapl_nohp_tmp.vcf.gz"
HAP_ONE_PATCH="S{TMP_BASE} hap1_patch.vcf.gz"
HAP_ONE_OUT="${TMP_BASE} hap1l.vcf.gz"
HAP_TWO_TMP="S{TMP_BASE} hap2_tmp.vcf.gz"
HAP_TWO_STD_TMP="S${TMP_BASE} hap2_nohp_tmp.vcf.gz"
HAP_TWO_PATCH="${TMP_BASE} hap2_patch.vcf.gz"
HAP_TWO_OUT="${TMP_BASE} hap2.vcf.gz"

H### - Pass2 - diploid

DIPLOID_UNPHASED_HP="${TMP_BASE} diploid_unphased_hp.vcf.gz"
DIPLOID_UNPHASED_PATCH="${TMP_BASE} diploid_unphased_patch.vcf.gz"
DIPLOID_UNPHASED="${TMP_BASE} diploid_unphased.vcf.gz"

H###H - Merge generated VCF files
OUTPUT_GVCF="${_arg_output_vcf%%.vcf.gz}.g.vcf.gz"

H#### Supporting scripts #i###

DIR=S(CDPATH=" cd -- "$(dirname -- "$0")" && pwd)
VCF_MOD_PY="${DIR}"/vcf_mod.py
GVCF_COMBINE="S{DIR}"/gvcf_combine.py

set -e

# Un-comment this line for more log information in the Bash shell
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#set -exvuo pipefail

Hit##Ht Pipeline fuctions #it#t

dnascope_hp()

{
bam="$1" model="$2" repeat_model="53" vcf="$4"
bed="$5" read_filter="5{6:-}" ds_model="${7:-}"
ds_vcf="5{8:-}"

sentieon driver -t "S_arg_threads" -r "S_arg reference_fasta" \
—-interval "Sbed" -i "Sbam" ${read_filter:+--read_filter Sread_filter} \
${ds_vcf:+--algo DNAscope ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} --model "Sds_
model" "Sds_vcf"} \
--algo DNAscopeHP ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} \
--model "Smodel" --pcr_indel_model "Srepeat_model" \

--min_repeat_count 6 "Svcf"

model_apply()

{
input_vcf="$1"
output_vcf="$2"
model="$3"
sentieon driver -t "S_arg threads" -r "S_arg_reference_fasta" \
--algo DNAModelApply --model "Smodel" -v "Sinput_vcf" "Soutput_vcf"
}

H###H Pipeline #i##
# Pass 1
## Call variants
sentieon driver -t "S$_arg_threads" -r "S_arg_reference_fasta" \
S{ arg_regions:+--interval "$_arg_regions"} -i "$_arg_sample_input" \
S{ arg_gvcf:+--algo DNAscope --model "$_arg_model_bundle"/gvcf_model --emit_mod
e gvcf "$DIPLOID_GVCF"} \
--algo DNAscope ${ arg_dbsnp:+--dbsnp "$_arg dbsnp"} \
--model "$_arg_model_bundle"/diploid_model "SDIPLOID_TMP_OUT"

model_apply "SDIPLOID_TMP_OUT" "SDIPLOID_OUT" "S_arg_model_bundle"/diploid_model
# Phasing

sentieon driver -t "S_arg threads" -r "S_arg_reference_fasta" \
-i "S_arg_sample_input" --algo VariantPhaser -v "SDIPLOID_OUT" \
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--max_depth 1000 --out_bed "SPHASED BED" --out_ext "SPHASED_ EXT" \

"SPHASED_VCF"
if [ -n "S_arg _regions" ]; then

bedtools subtract -a "S_arg_regions" -b "SPHASED BED" > "SUNPHASED BED" &
else

(cat "S_arg_reference fasta".fai | awk -v OFS="\t' {print $1,0,52} > "SREF_BED"; \

bedtools subtract -a "SREF_BED" -b "SPHASED_BED" > "SUNPHASED_BED") &

fi

## Create the repeat model

sentieon driver -t "S$_arg threads" -r "S_arg reference_fasta" \
-i "S_arg_sample_input" --interval "SPHASED BED" \
--read_filter PhasedReadFilter,phased_vcf="SPHASED_EXT",phase_select=tag \
--algo RepeatModel --phased --min_map_qual 1 --min_group _count 10000 \
--read_flag_mask drop=supplementary --repeat_extension 5 \
--max_repeat_unit_size 2 --min_repeat_count 6 "SREPEAT_MODEL"

wait
bcftools view -T "SUNPHASED_BED" "SPHASED_VCF" | \
sentieon util vcfconvert - "SPHASED _UNPHASED VCF" &

# Pass 2 - call variants on the phased haploid chromosomes

## Call variants

dnascope_hp "$_arg_sample_input" "S_arg_model_bundle"/haploid_hp_model \
"SREPEAT_MODEL" "SHAP_ONE_TMP" "SPHASED_BED" \
"PhasedReadFilter,phased_vcf=SPHASED_ EXT,phase_select=1" \
"S_arg_model_bundle"/haploid_model "SHAP_ONE_STD_TMP"

dnascope_hp "$_arg_sample_input" "S_arg_model_bundle"/haploid_hp_model \
"SREPEAT_MODEL" "SHAP_TWO_TMP" "SPHASED_BED" \
"PhasedReadFilter,phased_vcf=SPHASED_EXT,phase_select=2" \

"S_arg_model_bundle"/haploid_model "SHAP_TWO_STD_TMP"

## Merge DNAscope and DNAscopeHP VCFs

sentieon pyexec "SVCF_MOD_PY" -t "S_arg_threads" haploid_patch \
—-patchl "$SHAP_ONE_PATCH" --patch2 "S$HAP_TWO_PATCH" \
—hapl "$HAP_ONE_STD _TMP" --hap2 "S$HAP_TWO_STD_TMP" \
—hapl_hp "$HAP_ONE_TMP" -—-hap2_hp "$SHAP_TWO_TMP"

## Apply the trained model to the patched VCFs

model_apply "SHAP_ONE_PATCH" "SHAP_ONE_OUT" "S_arg_model_bundle"/haploid_model
model_apply "SHAP_TWO_PATCH" "SHAP_TWO_OUT" "S_arg_model_bundle"/haploid_mode
I

# Pass 2 - call variant on the unphased regions
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dnascope_hp "$_arg_sample_input" "S_arg_model_bundle"/diploid_hp_model \
"SREPEAT_MODEL" "SDIPLOID_UNPHASED HP" "SUNPHASED_BED"

## Merge the DNAscope and DNAscopeHP VCFs

wait

sentieon pyexec "SVCF_MOD_PY" -t "S arg threads" patch \
--vcf "SPHASED_UNPHASED VCF" --vcf_hp "S$DIPLOID_UNPHASED HP" \
"SDIPLOID_UNPHASED_PATCH"

model_apply "$DIPLOID_UNPHASED PATCH" "$DIPLOID UNPHASED" \
"S_arg_model_bundle"/diploid_model_unphased

## Merge the calls to create the output
sentieon pyexec "SVCF_MOD_PY" -t "S_arg_threads" merge \

—hapl "$HAP_ONE_OUT" --hap2 "S$HAP_TWO_OUT" --unphased "$DIPLOID_UNPHASE
D" \

--phased "SPHASED_VCF" --bed "SPHASED_BED" "${ arg_output_vcf}"

if [ "S{_arg_gvcf}" = "on" |; then
sentieon pyexec "SGVCF_COMBINE" -t "S_arg_threads" "SDIPLOID_GVCF" "${ arg_out
put_vcf}" - | \
sentieon util vcfconvert - "SOUTPUT_GVCF"
fi

rm -r "Stmp_dir"
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4.6.7 DNAscope LongRead ONT 1Rl 4

LLT 2 Sentieon DNAscope LongRead %3 Oxford Nanopore Technologies

(ONT) #UEHITEEAIZFACN, & SNPs #1 INDELs RIS HTHI A7

#!/bin/sh
#

# The script performs germline variant calling from ONT long reads with Sentieon DNAs

cope

H#HH#H## Argument Parsing H###H#

die()
{
_ret="5${2:-1}"
test "S{ PRINT_HELP:-no}" = yes && print_help >&2
echo "S1" >&2
exit "S${ ret}"
}

# THE DEFAULTS INITIALIZATION - POSITIONALS
# THE DEFAULTS INITIALIZATION - OPTIONALS
_arg_reference_fasta=

_arg_sample_input=

_arg_model_bundle=

_arg_dbsnp=

_arg_regions=

_arg_threads=

_arg_gvcf="off"

print_help()
{

printf '%s\n' "Call small variants from ONT long reads with Sentieon DNAscope"

printf 'Usage: %s -r <reference> -i <sample-input> -m <model-file> [-d <dbSNP>] [-b
<regions>] [-t <threads>] [-g] [-h] [--] <output-vcf>\n' "$O"

printf '\t%s\n' "<output-vcf>: The output VCF file."

printf "\t%s\n' "-r: The reference FASTA file. (required)"

printf "\t%s\n' "-i: The aligned BAM or CRAM file. (required)"

printf "\t%s\n' "-m: The model bundle file. (required)"

printf "\t%s\n' "-d: dbSNP VCF file. Supplying this file will annotate variants with th
eir dbSNP refSNP ID numbers. (no default)"

printf "\t%s\n' "-b: Region BED file. Supplying this file will limit variant calling to th
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e intervals inside the BED file. (no default)"
printf "\t%s\n' "-t: Number of threads/processes to use. (number of available cores)
printf \t%s\n' "-g: Generate a gVCF output file along with the VCF. (default genera
tes only the VCF)"
printf \t%s\n' "-h: Print this help message"
}
parse_commandline()
{
while getopts 'r:i:m:d:b:t:gh' _key
do
case "$_key" in
r)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
R |
_arg_reference_fasta="SOPTARG"
i)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
R |
_arg_sample_input="SOPTARG"
m)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key
'l
_arg_model_bundle="SOPTARG"
d)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t 'S _key'" 1
_arg_dbsnp="SOPTARG"
b)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t S key'" 1
_arg_regions="SOPTARG"
t)
test "xSOPTARG" = x && die "Missing value for the optional argumen
t S key'" 1
_arg_threads="SOPTARG"
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g)
_arg_gvcf="on"
h)
print_help
exit 0
*)
_PRINT_HELP=yes die "FATAL ERROR: Got an unexpected option '-S{ ke
y}lll 1
esac
done
}

handle_passed_args_count()
{

_required_args_string=""output-vcf"

test "S{_positionals_count}" -ge 1 || _PRINT_HELP=yes die "ERROR: Not enough pos
itional arguments - we require exactly 1 (namely: S_required_args_string), but got only
S{ positionals_count}." 1

test "${_positionals_count}" -le 1 || _PRINT_HELP=yes die "ERROR: There were spuri
ous positional arguments --- we expect exactly 1 (namely: $_required_args_string), but g

ot ${ positionals_count} (the last one was: 'S${_last_positional}')." 1

}

assign_positional_args()

{
_shift_for=51
_positional_names='

_arg_output_vcf "

shift "S_shift_for"
for _positional_name in S{ positional_names}
do
test S# -gt 0 || break
eval "S_positional_name=\${1}" || die "Error during argument parsing, possibly
an Argbash bug." 1
shift
done

parse_commandline "S@"
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_positionals_count=S((S# - OPTIND + 1)); _last_positional=S(eval "printf '%s' \"\SS#\""); h
andle_passed_args_count

assign_positional_args "SOPTIND" "S@"

_positionals_count=$((S$# - OPTIND + 1)); _last_positional=S(eval "printf '%s' \"\SS#\""); h
andle_passed_args_count

case "S_arg_output_vcf" in
* vcf.gz)
*)
die "The output VCF file is expected to have a 'vcf.gz' suffix" 1

esac

if [ -z "S_arg_threads" ]; then
_arg_threads=S(nproc)
fi

if [ -z "S_arg_reference_fasta" ]; then
_PRINT_HELP=yes die "Error: the '-r' argument is required" 1
fi

if [ -z "S_arg_sample_input" ]; then
_PRINT_HELP=yes die "Error: the '-i' argument is required" 1
fi

if [ -z "S_arg_model_bundle" ]; then
_PRINT_HELP=yes die "Error: the '-m' argument is required" 1
fi

H### Check the PATH for the required executable files ####
for exec_file in bcftools bedtools sentieon; do
if | which Sexec_file 1>/dev/null 2>/dev/null; then
echo "Error: no 'Sexec_file' executable found in the PATH"
exit 2
fi
done

H### Check executables have the required versions #i###
VERSION_PATTERN=""v\{0, 1\N([[:digit:]]\{1,\\)-\{0, \N\([[:digit:11\{1,\N)\{0, 1\}.\{0, 1\ }\([[: digit:]]
\M{LANM0,1\}s'

cmp() {
num_a="$1"
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num_b="52"

if [ "Snum_a" -lt "Snum_b" ]; then
return 1

elif [ "Snum_a" -gt "Snum_b" ]; then
return 2

fi

return O

cmp_vers() {
it [ "$1" = "$2" };
then
return O
fi

a_major=S(echo $1 | sed -e 's/"™SVERSION_PATTERN"'/\1/')
a_minor=$(echo $1 | sed -e 's/"'SVERSION_PATTERN"'/\2/')
[ -n "Sa_minor" ] || a_minor=0
a_patch=S(echo $1 | sed -e 's/™SVERSION_PATTERN"'/\3/')
[ -n "Sa_patch" ] || a_patch=0
b_major=$(echo $2 | sed -e 's/"'SVERSION_PATTERN"'/\1/')
b_minor=S(echo $2 | sed -e 's/™SVERSION_PATTERN"'/\2/')
[ -n "Sb_minor" ] || b_minor=0
b_patch=S(echo $2 | sed -e 's/"SVERSION_PATTERN"'/\3/')
[ -n "Sb_patch" ] || b_patch=0

if cmp "Sa_major" "Sb_major"; then

if cmp "Sa_minor" "Sb_minor"; then

cmp "Sa_patch" "Sb_patch"

return $?
else
cmp "Sa_minor" "Sb_minor"
return $?
fi
else
cmp "Sa_major" "Sb_major"

return $?
fi

SENTIEON_MIN_VERSION=202308
BCFTOOLS_MIN_VERSION=1.10

sentieon_version_string=$(sentieon driver --version)

sentieon_version_string="S{sentieon_version_string##sentieon-genomics-}"
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bcftools_version_string=S(bcftools --version | head -n 1)
bcftools_version_string="${bcftools_version_string##bcftools }"

if echo "Ssentieon_version_string" | grep -q "SVERSION_PATTERN"; then
cmp_vers "SSENTIEON_MIN_VERSION" "Ssentieon_version_string"
if [ "S?" -eq "2" ]; then
echo "Error: the pipeline requires sentieon version 'SSENTIEON_MIN_VERSION' o
r later but sentieon 'Ssentieon_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check sentieon version string"
fi

if echo "Sbcftools_version_string" | grep -q "SVERSION_PATTERN"; then
cmp_vers "SBCFTOOLS_MIN_VERSION" "Sbcftools_version_string"
if [ "S?" -eq "2" ]; then
echo "Error: the pipeline requires bcftools version 'SBCFTOOLS_MIN_VERSION' o
r later but bcftools 'Shcftools_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check bcftools version string"
fi

H#### Check that all input files can be found and are not empty
if [ ! -f"S_ arg reference_fasta" ]; then
echo "Error: cannot find the input reference fasta file, 'S_arg_reference_fasta"
exit 2
elif [ | -s "S_arg_reference_fasta" ]; then
echo "Error: the input reference fasta file is empty, 'S_arg_reference_fasta"
exit 2

fi

if [ ! -f"S_arg _sample_input" ]; then
echo "Error: cannot find the input BAM file, 'S_arg_sample_input"
exit 2
elif [ ! -s "S_arg_sample_input" ]; then
echo "Error: the input BAM file is empty, 'S_arg_sample_input"
exit 2

fi

if [ ! -f"S_arg_model _bundle" ]; then
echo "Error: cannot find the input model bundle file, 'S_arg_model_bundle

. i . )
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exit 2

elif [ ! -s "S_arg_model_bundle" ]; then
echo "Error: the input model bundle file is empty, 'S_arg_model _bundle"
exit 2

fi

if [ -n "S_arg _dbsnp" ]; then
if [ ! -f"S arg dbsnp" ]; then
echo "Error: cannot find the optional dbSNP VCF file, 'S_arg _dbsnp"
exit 2
elif [ | -s "S_arg_dbsnp" ]; then
echo "Error: the optional dbSNP VCF file is empty, 'S_arg_dbsnp"
exit 2
fi
fi

if [ -n "S_arg_regions" ]; then
if [ ! -f"S_arg regions" ]; then
echo "Error: cannot find the optional regions BED file, 'S_arg_regions"
exit 2
elif [ ! -s "S_arg_regions" ]; then
echo "Error: the optional regions BED file is empty, 'S_arg_regions"
exit 2
fi
fi

H### Temporary directory ####

tmp_base="/tmp"

if [ -n "SSENTIEON_TMPDIR" ]; then
tmp_base="$SENTIEON_TMPDIR"

elif [ -n "STMPDIR" ]; then
tmp_base="STMPDIR"

fi

tmp_base="Stmp_base/$S"

tmp_dir="Stmp_base"
while [ -e "Stmp_dir" ]; do
rand_num=S(echo "" | awk 'BEGIN {srand()} {print int(rand() * 65535)})

tmp_dir="${tmp_base}" "Srand_num"

done
mkdir -p "Stmp_dir"

HH#H Output files Hi#HH

3
o3
i
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OUTPUT_BASENAME=S(basename "${ arg_output_vcf%%.vcf.gz}")
TMP_BASE="$tmp_dir"/"$SOUTPUT_BASENAME"

H#### - Diploid

DIPLOID_TMP_OUT="${TMP_BASE} diploid_tmp.vcf.gz"
DIPLOID_OUT="${TMP_BASE} diploid.vcf.gz"
DIPLOID_GVCF="S{TMP_BASE} diploid.g.vcf.gz"

H#### - Phasing

PHASED_VCF="S${TMP_BASE} diploid_phased.vcf.gz"
PHASED_BED="S${TMP_BASE} diploid_phased.bed"

PHASED_EXT="S{TMP_BASE} diploid_phased.ext.vcf.gz"
REF_BED="S{TMP_BASE} reference.bed"

UNPHASED_BED="S${TMP_BASE} diploid_unphased.bed"

PHASED PHASED_VCF="${TMP_BASE} diploid_phased_phased.vcf.gz"
PHASED _UNPHASED_VCF="${TMP_BASE} diploid_phased_unphased.vcf.gz"
REPEAT_MODEL="${TMP_BASE} repeat.model"

H### - Pass2 - haploid
HAP_ONE_TMP="${TMP_BASE} hapl_tmp.vcf.gz"
HAP_ONE_PATCH="S{TMP_BASE} hap1_patch.vcf.gz"
HAP_ONE_OUT="${TMP_BASE} hap1l.vcf.gz"
HAP_TWO_TMP="S{TMP_BASE} hap2_tmp.vcf.gz"
HAP_TWO_PATCH="S${TMP_BASE} hap2_patch.vcf.gz"
HAP_TWO_OUT="${TMP_BASE} hap2.vcf.gz"

H### - Pass2 - diploid

DIPLOID_UNPHASED_HP="${TMP_BASE} diploid_unphased_hp.vcf.gz"
DIPLOID_UNPHASED_PATCH="${TMP_BASE} diploid_unphased_patch.vcf.gz"
DIPLOID_UNPHASED="${TMP_BASE} diploid_unphased.vcf.gz"

H###H - Merge generated VCF files
OUTPUT_GVCF="${_arg_output_vcf%%.vcf.gz}.g.vcf.gz"

H#### Supporting scripts #i###

DIR=S(CDPATH=" cd -- "$(dirname -- "$0")" && pwd)
VCF_MOD_PY="${DIR}"/vcf_mod.py
GVCF_COMBINE="S{DIR}"/gvcf_combine.py

set -e

# Un-comment this line for more log information in the Bash shell

#set -exvuo pipefail

. i . )
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#it##t Pipeline fuctions #it#t

dnascope_hp()

{
bam="51" model="$2" repeat_model="$3" vcf="54"
bed="$5" read_filter="5{6:-}"

sentieon driver -t "S$_arg_threads" -r "S$_arg reference_fasta" \
—-interval "Sbed" -i "Sbam" ${read_filter:+--read_filter Sread_filter} \
--algo DNAscopeHP ${ arg dbsnp:+--dbsnp "S_arg_dbsnp"} \
--model "Smodel" --pcr_indel_model "Srepeat_model" \

--min_repeat_count 6 "Svcf"

model_apply()

{
input_vcf="$1"
output_vcf="$2"
model="$3"

sentieon driver -t "S$_arg threads" -r "S_arg_reference_fasta" \
--algo DNAModelApply --model "Smodel" -v "Sinput_vcf" "Soutput_vcf"

H###H Pipeline #i##
# Pass 1
## Call variants
sentieon driver -t "S_arg_threads" -r "S_arg_reference_fasta" \
S{ arg_regions:+--interval "$_arg_regions"} -i "$_arg_sample_input" \
S{ arg_gvcf:+--algo DNAscope --model "$_arg_model_bundle"/gvcf_model --emit_mod
e gvcf "$DIPLOID_GVCF"} \
--algo DNAscope ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} \
--model "$_arg_model_bundle"/diploid_model "SDIPLOID_TMP_OUT"

model_apply "SDIPLOID_TMP_OUT" "SDIPLOID_OUT" "S_arg_model_bundle"/diploid_model

# Phasing
sentieon driver -t "S_arg threads" -r "S_arg_reference_fasta" \
-i "S_arg_sample_input" --algo VariantPhaser -v "SDIPLOID_OUT" \
--max_depth 1000 --out_bed "SPHASED BED" --out_ext "SPHASED EXT" \
"SPHASED_VCF"
if [ -n "S_arg_regions" ]; then
bedtools subtract -a "$_arg_regions" -b "SPHASED BED" > "SUNPHASED BED" &
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else
(cat "S_arg_reference fasta".fai | awk -v OFS="\t' {print $1,0,52} > "SREF_BED"; \
bedtools subtract -a "SREF_BED" -b "SPHASED_BED" > "SUNPHASED_BED") &
fi
bcftools view -T "SPHASED BED" "SPHASED VCF" | \
sentieon util vcfconvert - "SPHASED PHASED_VCF" &

## Create the repeat model

sentieon driver -t "S$_arg threads" -r "S$_arg reference_fasta" \
-i "S_arg_sample_input" --interval "SPHASED BED" \
--read_filter PhasedReadFilter,phased_vcf="SPHASED EXT",phase_select=tag \
--algo RepeatModel --phased --min_map_qual 1 --min_group_count 10000 \
--read_flag_mask drop=supplementary --repeat_extension 5 \
--max_repeat_unit_size 2 --min_repeat_count 6 "SREPEAT_MODEL"

wait
bcftools view -T "SUNPHASED_BED" "SPHASED_VCF" | \
sentieon util vcfconvert - "SPHASED _UNPHASED VCF" &

# Pass 2 - call variants on the phased haploid chromosomes

## Call variants

dnascope_hp "$_arg_sample_input" "S_arg_model_bundle"/haploid_hp_model \
"SREPEAT_MODEL" "SHAP_ONE_TMP" "SPHASED_BED" \
"PhasedReadFilter,phased_vcf=SPHASED EXT,phase_select=1"

dnascope_hp "$_arg_sample_input" "S_arg_model_bundle"/haploid_hp_model \
"SREPEAT_MODEL" "SHAP_TWO_TMP" "SPHASED_BED" \

"PhasedReadFilter,phased_vcf=SPHASED EXT,phase_select=2"

## Merge DNAscope and DNAscopeHP VCFs
sentieon pyexec "SVCF_MOD_PY" -t "S_arg_threads" haploid_patch \

—-patchl "$HAP_ONE_PATCH" --patch2 "$HAP_TWO_PATCH" --phased "SPHASED_PHAS
ED_VCF" \

—hap1l_hp "$HAP_ONE_TMP" --hap2_hp "$HAP_TWO_TMP"

## Apply the trained model to the patched VCFs

model_apply "SHAP_ONE_PATCH" "SHAP_ONE_OUT" "S_arg_model_bundle"/haploid_model
model_apply "SHAP_TWO_PATCH" "SHAP_TWO_OUT" "S_arg_model_bundle"/haploid_mode
I

# Pass 2 - call variant on the unphased regions

dnascope_hp "S$_arg_sample_input" "S_arg_model_bundle"/diploid_hp_model \
"SREPEAT_MODEL" "SDIPLOID_UNPHASED_HP" "SUNPHASED_BED"

## Merge the DNAscope and DNAscopeHP VCFs
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wait

sentieon pyexec "SVCF_MOD_PY" -t "S arg threads" patch \
--vcf "$PHASED _UNPHASED VCF" --vcf_hp "SDIPLOID_UNPHASED HP" \
"SDIPLOID_UNPHASED_PATCH"

model_apply "$DIPLOID_UNPHASED PATCH" "$DIPLOID_UNPHASED" \
"S_arg_model_bundle"/diploid_model_unphased

## Merge the calls to create the output
sentieon pyexec "SVCF_MOD_PY" -t "S$_arg threads" merge \

—hapl "$HAP_ONE_OUT" --hap2 "$HAP_TWO_OUT" --unphased "$DIPLOID UNPHASE
D" \

--phased "SPHASED_VCF" --bed "SPHASED_BED" "${_arg_output_vcf}"

if [ "S{_arg_gvcf}" = "on" |; then
sentieon pyexec "SGVCF_COMBINE" -t "S_arg_threads" "SDIPLOID_GVCF" "${ arg_out
put_vcf}" - | \
sentieon util vcfconvert - "SOUTPUT_GVCF"
fi

rm -r "Stmp_dir"
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4.7 LongReads SV

4.7.1 gl

ATHATER Sentieon® LongReads SV M PacBio HiFi #1 Oxford
Nanopore KEEFFIFEBERRR(SV). HERHIKEENFRAEB ERATILL
BIRSIET AT RIRISRIREL SV S,

Sentieon® LongReads SV BEMEFIFAEIKANIEIS, X PacBio HiFi #1 Oxford
Nanopore KIERNFH TIRIEHEBIIATY SV SR EESHT.
Sentieon® LongReads SV LAELIHHY BAM B CRAM STEHESEN, FELA VCF
TR, BB Sentieon®IEAY Minimap2 FIHEFEIITER
IEEBRIELRS

HAl, Sentieon® LongReads SV Al#@ilIF15 B A INDEL =4, ARHEE
{EEA—EU INDEL IHER, RKRAGRINGGEAE SV SHRERTSIT,

WNE{HaEfbEIER, BB Sentieon® Inc.f9F AR : support@insvast.com,

4.7.2 {8 LongReads SV

51T Sentieon LongReads SV, BE{TLAT#HS:

sentieon driver -t NUMBER_THREADS -r REFERENCE -i INPUT_BAM \
--algo LongReadSV [--min_sv_size MIN_SV_SIZE] [--min_map_qual MIN_MAP_QUAL]\
--model MODEL/longreadsv.model OUT_SV_VCF

Zm TR B TSE:

® -t NUMBER_THREADS : i+E4 &R ENZEE. FITENZEFA
BRI RFEHI AT EZ O,

® -r REFERENCE: £% FASTA XHHIUE. BRIRERESE SIEIMERER
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SEEE,

® -i INPUT BAM: HIALCKISHRIAIFER minimap2 B pbmm2 EEITHY
PacBio HiFi 8¢ Oxford Nanopore 15£489%35| BAM 8¢ CRAM 3244,

® --model MODEL: &%t%J PacBio HiFi 8 Oxford Nanopore KiEFhig e
EmIOATIMNREE X, BREEFESEMALLI & LECHIREL S A,

1B&% Sentieon B3 https://github.com/Sentieon/sentieon-models TaE

TEGERFTHY SV 1RE,

ZHSEELUTUIESH:

® OUT _SV_VCF: SV BREHAMEI S, 7 REA.vcf Bivclgz, 158
FRAERIAVZRS N, WF.gz T BR, R TR B ERE U,

LATS#UE 0%k :

® --min_sv_size MIN_SV_SIZE: #HA08\ SV A/NCUHET A7) @Rk
8: 40)

® --min_map_qual MIN_ MAP QUAL: S/NEEMSIREEHAE: 20)

4.7.3 ¥4 LongReads SV &8
Sentieon®EiN{FF Sentieon® hap-eval EEF/ERERVBA(SEINT SV T FALE R+
ITERIFEFOLLER. Hap-eval 2—MNFERY VCF LHiR5 |28, T REE

Wi, BI7E https: //github.com/Sentieon/hap-eval &,

aor.
12
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4.8 Sentieon CLI
4.8.1 M)\ sdist T2 ()

M GitHub &% TaE https://github.com/sentieon/sentieon-cli/releases/ T

Hoex#raY targz XU, FHER pip TEE:

curl -LO https://github.com/sentieon/sentieon-cli/releases/download/v1.1.0/sentieon_cli-1.1.

0.tar.gz
pip install sentieon_cli-1.1.0.tar.gz

4.8.2 {#f] Poetry T3

INERFE, ALHEIE—FHHI Python BEHIIAE:

# Create a new venvy, if needed

python3 -m venv /path/to/new/virtual/environment/sentieon_cli

# Activate the venv

source /path/to/new/virtual/environment/sentieon_cli/bin/activate

sentieon-cli {8 poetry T EFKIEIE, B, (RHEELRL poetry:

l pip install poetry I

TR EEFHEANRER:

git clone https://github.com/sentieon/sentieon-cli.git

cd sentieon-cli

M poetry ¥ sentieon-cli Z&ZEIEHIIAE S

l poetry install |

IR RAT LA INE FIEI TS

‘ sentieon-cli ... ‘

4.8.3 £ES#
sentieon-cli SFLATE2BSE:

® --verbose: FHAEICH.

.

‘: o
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® --debug: HiHRN, ATEFANATCR.

4.8.4 IFRITEE
® DNAscope - FFMEIEEERHITIAZR SNV 1 indel 18RI DNAscope 7t

250,
® DNAscope LongRead - FIFMIKIEEUEHITIAZR SNV 1 indel JERAK

DNAscope LongRead i#2sCHR,

www.insvast.com EERMEERABIRAT miHzsh
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4.9 Joint calling
4.9.1 Joint calling tril4
AT 22— 552 DNA NSRS 2SR ST RO (joint

calling) BIDHFBIATRGI:

#1/bin/sh

# Copyright (c) 2016-2020 Sentieon Inc. All rights reserved

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 5k 3k %k %k 3k %k %k 3k %k k Kk k

Script to perform joint calling on 3 samples
with fastq files named sample<i>_1.fastq.gz

and sample<i>_2.fastq.gz
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskok ok

H OHF O F B R

set -eu

# Update with the fullpath location of your sample fastq
SM_LIST="samplel sample2 sample3" # list of sample names
PL="ILLUMINA" #or other sequencing platform
FASTQ_FOLDER="/home/pipeline/samples"
FASTQ_1_SUFFIX="1.fastq.gz"

FASTQ_2_SUFFIX="2.fastq.gz" #If using lllumina paired data

# Update with the location of the reference data files
FASTA_DIR="/home/regression/references/b37/"
FASTA="SFASTA_DIR/human_glk v37_decoy.fasta"
KNOWN_DBSNP="$FASTA_DIR/dbsnp_138.b37.vcf.gz"
KNOWN_INDELS="SFASTA_DIR/1000G_phasel.indels.b37.vcf.gz"
KNOWN_MILLS="SFASTA_DIR/Mills_and_1000G_gold_standard.indels.b37.vcf.gz"

# Update with the location of the Sentieon software package and license file
SENTIEON_INSTALL DIR=/home/release/sentieon-genomics-|release_version|

export SENTIEON_LICENSE=/home/Licenses/Sentieon.lic #or using licsrvr: clnll.sentieon.co
m:5443

# Other settings

NT=S(nproc) #number of threads to use in computation, set to number of cores in the
server

START_DIR="SPWD/test/DNAseq_joint" #Determine where the output files will be stored
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# You do not need to modify any of the lines below unless you want to tweak the pi

peline

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k 3k 3k %k >k 3k 3k %k 3k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k >k 3k 3k %k 3k 3k 3k >k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3% %k k >k 3k k k
3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3k 3k %k %k 3k 3k 3k 3k 3k 3k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3%k 3k %k >k 3k 3k %k 3%k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k % 3k %k %k 3%k %k k

3k 3 3k 3k %k 3k 3k 3k % 3k %k %k *k %k

# 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k %k %k 3%k 3k %k %k 3k k kk

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k ok sk ok sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
WORKDIR="$START_DIR/joint_call"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k %k k k ok

# 0. Process all samples independently
# 3k 3k 3k 3k 3k 3k sk ok 3k ok 3k sk ok sk sk ko sk sk sk sk skok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk k sk
GVCF_INPUTS=""
for SM in $SM_LIST; do
RGID="rg_SSM"
mkdir SWORKDIR/$SM
cd SWORKDIR/$SM

# 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k %k %k 5k %k %k >k 3k k Kk

# 1. Mapping reads with BWA-MEM, sorting
# skoskoskoskosksksk skskskskskskskskokskoskskskkkskskkkkkkkkkkkkkkkkkkk
( SSENTIEON_INSTALL_DIR/bin/sentiecon bwa mem -R "@RG\tID:SRGID\tSM:SSM\tPL:SPL"
\
-t SNT -K 10000000 SFASTA SFASTQ_FOLDER/S${SM} SFASTQ_1 SUFFIX \
SFASTQ_FOLDER/S{SM} SFASTQ_2 SUFFIX || { echo -n 'bwa error'; exit 1; } ) | \
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT --sa
m2bam -i - || \
{ echo "Alignment failed"; exit 1; }

# 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k >k %k >k 3k 5k 3k 5k >k %k %k 3k 5k 3k 5k 3k 5k >k 3k %k 3k %k 3k 5k %k 5k %k %k *k k ok k

# 2. Metrics

# 3k 3k 3k 3k >k %k 3k 3k 3k 3k 3k >k %k >k 3k 5k 3k 3k >k %k %k 3k 5k 3k 5k 3k 5k >k 3k %k 3k %k 3k 5k %k 5k %k k *k k ok k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i sorted.bam \
--algo MeanQualityByCycle mq_metrics.txt --algo QualDistribution qd_metrics.txt \

St
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--algo GCBias --summary gc_summary.txt gc_metrics.txt --algo AlignmentStat \

--adapter_seq " aln_metrics.txt --algo InsertSizeMetricAlgo is_metrics.txt || \
{ echo "Metrics failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon plot GCBias -0 gc-report.pdf gc_metrics.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot QualDistribution -o qd-report.pdf qd_metrics.
txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -0 mg-report.pdf mq_me
trics.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metric
S.txt

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k %k %k 5k %k %k >k 3k k Kk k

# 3. Remove Duplicate Reads. It is possible
# to remove instead of mark duplicates
# by adding the --rmdup option in Dedup

# 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 5k %k %k >k 3k k Kk k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo LocusCollector

--fun score_info score.txt || { echo "LocusCollector failed"; exit 1; }

SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT -i sorted.bam --algo Dedup \
--score_info score.txt --metrics dedup_metrics.txt deduped.bam || \
{ echo "Dedup failed"; exit 1; }

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k %k %k 5k %k %k >k 3k k Kk

# 2a. Coverage metrics
# skokoskoskosksksksksksksk sk sk skskokoskoskskskkskskskkkkkkkkkkkkkkkkkkk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit
1}

# 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k %k 3k 3k %k 3k 3k %k %k 5k %k %k >k 3k k Kk

# 5. Base recalibration
# skokoskoskosksksk skskskskskskskskokkskskskkskskkkkkkkkkkkkkkkkkkkk
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam --algo Q
ualCal \
-k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_data.table
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal_
data.table \
--algo QualCal -k SKNOWN_DBSNP -k SKNOWN_MILLS -k SKNOWN_INDELS recal_d
ata.table.post
SSENTIEON_INSTALL_DIR/bin/sentieon driver -t SNT --algo QualCal --plot \
--before recal_data.table --after recal_data.table.post recal.csv
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=5 134


http://www.insvast.com/

P FMt /[ Sentieon A TAERE

SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv

# 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k >k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k >k %k 3k %k %k %k 3k k k%

# 6b. HC Variant caller for GVCF

# 3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k %k 3k k kk

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam -q recal
data.table \
--algo Haplotyper -d SKNOWN_DBSNP --emit_conf=30 --call_conf=30 --emit_mode

gvcf \
output-hc.g.vcf.gz || { echo "Haplotyper failed"; exit 1; }

GVCF_INPUTS="SGVCF_INPUTS -v SWORKDIR/$SM/output-hc.g.vcf.gz"
done

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k *k 3k k k ok

# Perform the joint calling

# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k sk sk sk sk sk sk 3k sk sk sk sk sk sk sk sk sk sk sk k

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA --algo GVCFtyper SGVCF_INPUTS \
-d SKNOWN_DBSNP SWORKDIR/output-jc.vcf.gz || { echo echo "GVCFtyper failed"; e

xit 1; }

s
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5 THi¥HM{EH15h
5.1 DRIVER Z##I12=
DRIVER ERFHITEMEEFREE M RN ZHEFER. X driver BIHI{TX

HRBXERATLUSTSANEE, fl, ERtEMNERMEETEA driver iz

TSN EIERESEIRY.

5.1.1 DRIVER i&i%

DRIVER IS HHI—ARIE AR

sentieon driver OPTIONS--algo ALGORITHM ALGO_OPTION OUTPUT \
[--algo ALGORITHM2 ALGO_OPTION2 OUTPUT2]

xan SHISEI(OPTIONS)B4A:

® -t NUMBER_THREADS : H{4FFizfTH1THEINTRERE. WESEHED
ERY; WNERERE, driver TEEFRIRS SHHABAIAMTELIE.

® -r REFERENCE: SEEEZH FASTA 49U E. PR LocusCollector FIA
T consensus B Dedup 4b, ISEERTE&EETEEHFA.

® -i INPUT FILE: BAM BINMHRIUE., SILASIRERILSEERAERZ
MNEAANXE, HERBSBEMARN BAM XHEFHK— BAM X{4HEE.
Sentieon @) SHFHZALRERFRY bam X4, ©FESH SO:coordinate
BHRI@HD 17, Sentieon ®REKEART bam SUAELLIIERDH RG iR,
FHELEBENBHENLE ID iR%ERI@RG 17, BRT CollectVCMetrics,
GVCFtyper. DNAModelApply. SVSolver, TNModelApply. VarCal,

ApplyVarCal 1 TNfilter 5, IWWSEERBERIATERLFEN.

L.

7. [}
. . . . 3 Rt
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® -q QUALITY RECALIBRATION TABLE: 3kE BQSR MESNEREEREER
FURIE, ZFRKBTE BQSR MERFNZERACTMEREABNGER. STLASIRER
IESHEFERHERS MANRER, BMUERGBIILE reads AUEEXS
BAM 4 1TERE.

® --interval INTERVAL: ¥{HEERINSEERABHIIXE, TTLAZRERLL
SHEMBXENAS EHITIHE. INTERVAL BILUEES:

o CONTIG[:START-END]: {NVfEAERHAY contig Ei##{TIHE, START #1END
AR, RTPH e \XareE, mEEELL 1 98N, ERIL
NLUESSFRAIZAN contigs FIER,

o BED_FILE: ©2&X/EY BED SHIE, IRMHEIHESENHTAE,
WURXIEHSE Y 0 —HF, SZHELERY BGZF X4

o PICARD_INTERVAL FILE: S&XEHISUHIE, &fE Picard KIAMRE.
RUSSHHSSEHTINE, BGXIEKE D 0 —F, B E480Y BGZF
X4,

o VCF FILE: BAERICRAN VCF XIS, HERBATERIEXE, 1B
SFFEYERY VCR.gz 34,

® --interval padding PADDING SIZE : 5 # A\ X [@ B9 i8 & i 10
PADDING_SIZE MaERIETS. EAAMES O,
® --help: T/RESENANIEIN, 1ZIEIMAILAS--algo ALGORITHM —iefE[, LA
B E R ARIESED,
® --read filter FILTER,OPTION=VALUE,OPTION=VALUE: 7ERFEA>

HIIAAT reads RULIEEEEHR. 1B§2%F % 5.1.3 T SREEXRI RIS NE
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TheeRYEEER.
® --temp_dir DIRECTORY: FEIGIISU4HRIFMENE. EAAIEITHIN
43&($PWD),
® --skip_no_coor: HEEEPNIRIRIIHY reads,
® --cram_read _options decode md=0: CRAM WIAIEIN, AFXAHA
CRAM HEJ NM/MD 1725,
® --replace rg ORIG RG="NEW RG STRING": {E~—1* BAM #IAX
HHI@RG EAFE, ERAFEEER ORIG_RG; NEW_RG_STRING F&£
EEMEREBNFHE. WSHEIUZRER, 8XH<F I T~— - BAM
BN, BOILASEE £ 6.6 T SRBUFHARIFERRG.
Zap S HFNEIEBE:
® LocusCollector, Dedup: FITEBRESFFIMER.
® Realigner: FFRAMRKELLXIHEL,
® QualCal: FTREREBRIENER.
® MeanQualityByCycle, QualDistribution, GCBias, AlignmentStat,
InsertSizeMetricAlgo, HsMetricAlgo, CoverageMetrics,
BaseDistributionByCycle, QualityYield, WgsMetricsAlgo,
SequenceArtifactMetricsAlgo: FBAFi+& QC i8#r.
® Genotyper, Haplotyper: FTRRRZRIGNSHT,
® DNAscope, DNAModelApply: FHF DNAscope REZZAG M,
® DNAscope, SVsolver: FiF DNAscope AR TZSHT,

® DNAscope, VariantPhaser: fF PacBio® HiFi® reads A9 DNAscope

2

R
Sope

':' b
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RARZRAGDHT,

® ReadWriter: BFaHEZIRERESERERA BAM XHEHEFHZ1 BAM
i,

® VarCal, ApplyVarCal: FF VQSR fiER.

® GVCFtyper: FITFIMREKSTRIGUDT,

® TNsnv, TNhaplotyper. TNhaplotyper2, ContaminationModel,
OrientationBias, TNfilter: AT {A4HiEEEE-[EESBEADT.

® TNscope., TNModelApply: FIF-{A4HpEEE- IEE ARSI R O 1T,

® RNASplitReadsAtJunction: FTF7ELERLSE] RNA reads FIFER,

® ContaminationAssessment: F3FM BAM SU4RiRBIREAE S,

® CollectVCMetrics: AT ItEZRGNEATIEIR,

2

e

': b
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5.1.2 DRIVER &i%

(1) LocusCollector
LocusCollector EiAWESATHIRESIZERANEIRER.
BERESH

LocusCollector EERVEINZE BAM {4 ; EigiH 2 s~ HP L sEER BT

T

D1,
LocusCollector EiEZFZELLT ALGO_OPTION:
® --fun SCORE: Z(FRRIITEEL, SCORE RIRTREEYS:
o score_info: it& Dedup EiEAVEERRS TS, XEFIARTITDEREL
LocusCollector &iEREEZLATAIIERY ALGO_OPTION:
HREXE,

NN\

® --consensus: ZEIERASA
® --umi tag TAG: FBF UMI £EBRAIEENZE UMl 155, BAER

None,
® --umi_ecc_dist DISTANCE: UMI & IBEIRMIEEE. SHIREN 0 LIX

AFARERMIE. BOMES 1.
® --rna: JIfEA STAR J35FHY RNA FHIEEREIRE LN,

www.insvast.com EERIEENABIRAS @
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(2) Dedup

Dedup EEHTESIERAVRC/MER.

Dedup EEATHANZ BAM 34, EiaittEMPRESIEEREAI BAM 34,

Dedup E5EEELT ALGO OPTION:

® --score_info LOCUS COLLECTOR OUTPUT: LocusCollector ap<#&RIaT4s)
HIHAIE.,

Dedup &iE&EEZLATENER ALGO_OPTION:

® --rmdup: KSIERLAERH BAM AHHFRESANEER, WNRRIREILE
1N, ESANEEREHEIRC, EASM BAM STHAMER,

® --cram_write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
JEFRIEIN, WNSRREN., BAAJY compressor=gzip,

® --cram_write options version=[2.1]3.0]: CRAM &iHhRAIEIN, INRFKENX,,
ERAA version=3.0,

® --metrics METRICS FILE: &2XENERISREUERYMEHSUHIEFDUS.,

® --optical dup pix dist DISTANCE: FfER NESIERIN/ 0 CFESHIERK
IEE. ENAMEDS 100,

® --bam_compression COMPRESSION LEVEL[0-9]: #itH BAM SU{48Y gzip
[E4E5. BOMES 6,

® --output_dup_read name: {ERILLIEIHRY, arSHVmESAEHEmc/MR
EEH) BAM X4, MERINCHESANERENR IR,

® --dup read name DUPLICATE READ NAME FILE : f{& 3 1Lt #) A\ BY

DUPLICATE READ_NAME _FILE SFESHIFFEIEEISHRINCAES, TTeE12

St
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FTEARA TSR,
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(3) Realigner
Realigner BiZHUTHENERSS (indel) EEFELXT.
Realigner EiEAUMING BAM 3f4; HEimtHREHtixd/EH BAM 34,
Realigner Bi&EEZLA T a5 ALGO_OPTION:
® -k KNOWN SITES: F{EEAMUEN VCF 3HE, EAMIASRAETHENR
BIRTRER SRR, REEANEHRY indel R, ERILIBSHEESD
SHEHES -k KNOWN _SITES SEIEREE SN EAIAES.
® --interval list INTERVAL: 7Ei+EEHLUX BT ERRIESE 5 IHRIX(E,
REEEBENEA INTERVAL: WNREES --interval_list 181, REEREE
—/NINTERVAL, INTERVAL 5JLUEEN:
o BED FILE: ®3XARY BED MHHIE.
o PICARD INTERVAL FILE: S2XEADIHHYE, &EfE Picard X[EHR
i
® --bam_compression COMPRESSION LEVEL[0-9]: #itH BAM SU{48Y gzip
[E4e. BOMEN 6.
® --cram_write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
BRI, WNSREN., BAAJ9 compressor=gzip,
® --cram_write_options version=[2.1]|3.0]: CRAM &iHBhRANIEIN, ANRFENX.,

BRAA version=3.0,

173
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(4) QualcCal

QualCal FEFITHEHUT BQSR (HERESEHERE) FrFHIERER. QualCal

BRAN AERERT O REFTRAVEDE, FelERdREFTRHIEE.

ERVERTTERT ReadGroup RFFE (PL) #7&; QualCal EiEsgFATFE!

ILLUMINA . ION TORRENT, LS454, PACBIO, COMPLETE GENOMICS .

DNBSEQ. Hrii=EARSEEXT SOLID SFENFEUERISAS.

QualCal EFATINZ BAM 4, EinhEBERtERaE et RS EER

csv X4,

QualCal &EiFREZLATANZER ALGO_OPTION:

® -k KNOWN _SITES: FHFEXIL=ERY VCF ) IE, ERISRETIRRE
M EAEPEIRSESLRFRB RS SERTERIEANRERED . EAILL
BHEES I XA EESIZAICRE SN EANIRES. HIBEREENERR
AJREZHIEAINR, BUEREREERA-ISFER,

® --plot: (B AT EERTEMEEIRSATERIEE.

® --cycle val max: fEMIEENITRIRATBIME.

® --before RECAL TABLE: SGRiTERIERIERINIE, SIRATNAERE

® --after RECAL TABLE.POST: StRitENMABERERERINE, BERT
TR SRR,

St
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(5) MeanQualityByCycle
MeanQualityByCycle HiZRFitEBMNUFBIRRITIRERES L.

MeanQualityByCycle EiZHIBIAZ— BAM {4, HEHEEREUE.

MeanQualityByCycle BiEA#EEZ{EM ALGO_OPTION,

. : o e
www.insvast.com EERMEERAGIRAT @
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(6) QualDistribution
QualDistribution ;BT IHEEESERERESHEVRESLE.

QualDistribution EiZRIBIAZ— BAM X4, HigiHEisirEuE.

QualDistribution &iZA#E3{E ALGO OPTION,

. . N . A3 i
www.insvast.com EERMEERABIRAT miHzsh
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(7) GCBias

GCBias EiZATIHESEEREMEARTHN GC fRE.

GCBias EiEAVMAZ— BAM X4, HighEiErEuE.

GCBias EiREEZLATANERY ALGO_OPTION:

® --summary SUMMARY_FILE: AR EFNHE, BFLR GC R
1=

® --accum_level LEVEL: #ERRHKAI. LEVEL RIBTEE(EEIE ALL_READS,
SAMPLE, LIBRARY, READ GROUP, BUAER ALL READS,

® --also_ignore_duplicates: REEEFEAHE—IIIFESEERRITEREE
T

® --is_bisulfite_seq: IREUXIRFHMAN BAM XHE ST HBREEENF

A9 reads.,

173
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(8) HsMetricAlgo

HsMetricAlgo EiZATFIHEEANRARIEFREEERURSEERERN

AT/GC RiEt8tm.

HsMetricAlgo EiEVBMAZ—" BAM 34, HigHEieindE.

HsMetricAlgo EiEFZELIT ALGO_OPTION:

® --targets_list TARGETS FILE: &% BirUERIEMRIIFRRAS4FIRIER
R,

® --baits_list TARGETS_FILE: & ZSF{ERFEMERNRIRFIZRBNSUFRIAL
BMEE,

e -—clip_overlapping reads: HEIEit BT E A EBINEER,

® --min_map_qual QUALITY : FERTERIERANSISRE. TSI REMR
T QUALITY RUERRISHIT IR,

® --min_base_qual QUALITY: #EZ RGP ERRRERNTIERE, £
RE(XTF QUALITY BIIREESH 208,

® --coverage_cap COVERAGE: FEESEFFERINGEABEERT.

s
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(9) AlignmentStat
AlignmentStat BT IHEIERICIAIFEIHETE.
AlignmentStat EIZAUHMIAE— BAM 4, HinHEESHIE.
AlignmentStat EEEZLATAIEA ALGO_OPTION:
® --adapter_seq SEQUENCE_LIST: UF~{ERIMELRS, IAESHTRAVFIE
iR, EOAMBERENARY lllumina EELFIER.
® --is bisulfite seq: REIFEIERIFMAR BAM 4SBT

reads,

s
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(10) InsertSizeMetricAlgo

InsertSizeMetricAlgo EiZBTFItEBEARBRXNIFRITS .

InsertSizeMetricAlgo EiZRTMIAZ— BAM {4, Himt2isirEdE.

InsertSizeMetricAlgo EiEEZLATAIER ALGO_OPTION:

® --deviation DEVIATION: 7EETEWRHEIZBINGEANVERESE. BA
&4 10.0,

® --hist width HISTOGRAM WIDTH: i&& HISTOGRAM WIDTH &=
B ERBmER. FIAMER O,

® --min_read_ratio RATIO: —MNMEEEFIHWBSZEELTETRHR/IMEREL

2=, BUAMEX 0.05,
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(11) CoverageMetrics

CoverageMetrics EiZATitE BAM XHHIREBER., NRERNEFR

ABETZEN, WEBSERREXERS, IRAEEIEM, USXNSEEREA

FERERENEEHHTRERES, 8MIRNBEERELHELS

60GB, WNIRB A RefSeq X4, NBEEXESIRERRSA.

CoverageMetrics BiZAVMIAZE BAM 34, BiNEREESRHN BAM X

HHTIE D, EHRHEEaEs X, REMmRHERAHSIRETERIS Y. AJ8e

A EFE:

® summary: SEREEIE.

® statistics: B2 EREMRNIEHE.

® cumulative coverage counts: E&FEXT x BN RESE.

® cumulative_coverage proportions: S2FEXT x HAANEA—HE
FE.

HEHAFRA OUTPUT BY, it sc4751:

® OUTPUT: LHXEIBMIRBEE,

® OUTPUT.sample summary: PARTITION GROUP #AHCE, BEFE

® OUTPUT.library interval statistics: PARTITION GROUP S EEHIZITEX
iz RXERE,

CoverageMetrics EAIESZLATAISER ALGO_OPTION:

® --partition PARTITION_GROUP: MEMAI o XEIE. TN ER

readgroup & RG BMANESHIRAS, BI sample. platform, library,

2
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I>

=

center, BMAER "sample". JLUBTESIZAMEE SN XE, 810 6

HI B R NIEREE—IX.,

\\

® --gene list REFSEQ FILE: BF4§ CoverageMetrics EiERIEREASEIE
EKBIH RefSeq IS,
® IR
o --min_map_qual MAP_QUALITY: HEERERESEEE. FT
IRETRE(ETF QUALITY BOSERISHIT Eta,
o --max_map_qual MAP_QUALITY: #EERAINEREEITE. £T
IRETREETF QUALITY HOSERSHIT Eta,
o --min_base _qual QUALITY: MEFERNEEREIDE. HIREMR
T QUALITY BYRRESGH2HE.
o --max_base qual QUALITY: MEFRNRERELRE. THUHRES
F QUALITY BIBRERGH2HSE.
o --cov_thresh THRESHOLD: ER&HFHFNBEEXTHRENHES
Dt TUBIESSHEESNEHIE,
® Si%AHIZEIN
o --omit_base output: BKILHXHNBMIRBEERERRH. S ER
XIBLATEZERS, ATLAFEALIEIT,
o --omit samplestat: Bk IR ESEFFBERHENLCRER W H
(_summary).,
o --omit_locus_stat: BEESRTEELENHRHES (_cumulative_cover

age _counts #1 cumulative_coverage proportions),

. o i e
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o --omitinterval stat : Bk i¥ Fr B X @ & it X 4 /89 @
(_interval_statistics),
® --count type TYPE: HAE{FdEsRE R —H EREBIRE, MAAR
B
o 0: [HEESER, BFEE(IRER—HER., XEIAE.
o 1. IHEESER.
o 2! (RBERERPIEZRES—HRIEEN A THEESIZR,
® --print_base_counts: ELHRIIEMIABERBEFES "AGCTND"
HIEE.
® --include _ref N: BFESEERABIREN N ARAIBESREIE.
® --ignore_del_sites: ZIRBEMIPRAIRREEZEUE.
® --include_del: WESHKESHEMSHRZEUT:
o 3N ignore_del_sites XA, SMPRTRE
o YNER print_base counts ¥JFF, BF 'D' HHE
® --histogram scale [log/linear] --histogram low MIN DEPTH
--histogram_high MAX DEPTH --histogram_bin_count NUM BINS:

HEESERIELHISEEL, bin K/, BOAMEA log. 1. 500, 499,
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(12) CollectVCMetrics
CollectVCMetrics EiEESHAN VCF XHFEFERZFERINERIER.
CollectVCMetrics EiEAIINE— VCF 3X{4F01— > DBSNP 3Z14; HigiH
BWEE VCF XHHZRERAISH,
CollectVCMetrics EiEFRELUT ALGO_OPTION:
® -d dbSNP _FILE: SZERRZSMEWER (dbSNP) RIS, (NIF—1NX
.
o -v INPUT: BIEEEIEIRN VCF SXHHMIE. (S5— 1.
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(13) BaseDistributionByCycle

BaseDistributionByCycle (IZIEIRRITRHES )

BaseDistributionByCycle EiAITEENUFBERILEERD 1.
BaseDistributionByCycle EiZHIMIANE— BAM {4, HintH2REEHIE.
BaseDistributionByCycle BiEESZLATAIEN ALGO_OPTION:

® --aligned_reads_only: REERRNITECLLXIZRIEE DT,

® --pf reads only: REZELXITEBEILIE (PF) ERAEEST.

2
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(14) QualityYield
QualityYield EiZWESBISREREN Illumina $FETIEREANEFERRY
(T
QualityYield EEAUHAZE— BAM 314; HEH ISR,
QualityYield BiEESZLATAER ALGO_OPTION:
® --include_secondary: REREEITEPEERBIRRELIIAIRHE.
® --include_supplementary: FEEEEITEHEIERBHFTLLXIHIHE.
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(15) WgsMetricsAlgo

WgsMetricsAlgo EixESEERANRF (WGS) LIRARIBZERIEREREX

HYFETR.

WgsMetricsAlgo FiZRIEIAZ— BAM X4, HEHZRiSirauE.

WgsMetricsAlgo ELAIEZLAITANIER ALGO_OPTION:

® --min_map_qual QUALITY: REBTIHENZFINTIERE. HURER
T QUALITY BYEFS#2EE. FUAMES 20,

® --min_base_qual QUALITY: 2Tt EIRHEOSERE, (HARRE
T QUALITY BURERHZEE. BOAMES 20,

® --coverage_cap COVERAGE: REEHENSABEERT, HUIBEE
=T COVERAGE MIfIE, HEZEEFHEIKESN COVERAGE,

o --sample size SIZE: AEFTIEHCIATURBMEREATRAAN, BIAEN
10000,

® --include_unpaired : ;REE ST ERECIIHNEFI—inRIRGTHIBCRS IR,

® --base_qual histogram: RERBIRSHEREETSE.
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(16) SequenceArtifactMetricsAlgo

SequenceArtifactMetricsAlgo FAWEREWRFENF /A0 OxoG g

HYtEHT.

SequenceArtifactMetricsAlgo EiZHBAZ— BAM X, HimH2sin

iz,

SequenceArtifactMetricsAlgo BiEEZLATAIER ALGO_OPTION:

® --dbsnp FILE: ATHIRENZSHRARXBENERER S SUEIERE

(dbSNP) BINIE, (NSHF—13H4.

® --min_map_qual QUALITY: REATITENEFINTIERE., HERER
F QUALITY RYIERB#HZEE. BOAMER 30,

® --min_base_qual QUALITY: RERTI+BENREENDIERE. (HURER
F QUALITY RYRES#HZEE. BOAMER 20,

® --include_unpaired: JREE BT ERECIIANEFF—inRIRISHIECKHEZF.

® --include duplicates: REERITEEENER.

® --include_non pf reads: REZHITEIE PF iEF.

® --min_insert _size ISIZE: REFATIHENERFINLRBAKXN. HTEA
KIVINTF ISIZE BEEREH2EE. FOAMER 60,

® --max_insert_size ISIZE: REATITEINEFAIIBBAKRN. HTEA
KIINKTF ISIZE RIS AES, FAIAMEA 600,

® --tandem reads: REEXEFEENE—FHE LN,

® --context size SIZE: REESMESH LT XREHE. BOAES 1.
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(17) Genotyper
Genotyper EiEHTH—ER BTN,
Genotyper EiARYBIAZE BAM 3X14; 2 VCF X4,
Genotyper EiE#EZLATAIEERT ALGO_OPTION:
® --annotation 'ANNOTATION LIST': #EE&HINE Yt VCF FIE R,
ERES O RYFIRFREHEERERE, 8i& none' LIMBREGAIERE, HiERF
RIINEINGS (1) DISRRSEER., BXXSIR, B8l £627.
® -d dbSNP _FILE: AT iRCCAZRRIBERERSSHEERE (dbSNP) B
8, (R,
® --var_type VARIANT TYPE: FESNEILIFLEY; VARIANT TYPE
SNEIEEIEYSE
o SNP {UGNsizERRSSM, XEHNMTA.
o INDEL {XalfEN-fRK.
o both [EATH&IN SNP 71 INDEL,
® --call conf CONFIDENCE: EMNZERNERFRERE. RERT
CONFIDENCE RYZ= S5 bR
® --emit_conf CONFIDENCE: MELRFNERNETRRERE. RERT
CONFIDENCE RIZFRE AL NINEIHEH VCF 324,
® --emit_ mode MODE: HER AL, MODE RYRIBE(EN:
o variant: {EBENERARRFIEN. XEBIATA,
o confident: EEENZRNUREEHNSEURKRGICN,
o all: RtFrEIRN, FTieHEEENT.

. o i s
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® --min_base_qual QUALITY: #ERTEZRNARENITIERE. (HER
E{XTF QUALITY RYREISH 28, ERAMER 17,

® --ploidy PLOIDY: fEIEAEMERIEARRUEMEL. BOAMER 2.

® --given GIVEN_VCF: {X{A GIVEN_VCF 2T FRHITERON. &
WIS RERINIRANZFMER , F BN =SZRAY FILTER 7175 PASS
2.0,

® --genotype_model MODEL: #fERTEREE SR QUAL itERMREL,
MODEL BJLAZ coalescent FRETFTEHAREF PSS HIZCH FMBIEHHE

A", 5 multinomial FERRIKESEMIIAYEHIRE; BEOAER coalescent,
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(18) Haplotyper
Haplotyper Bz TR(ZEIZ RGN,
Haplotyper HiZAYMIAZ BAM {4, HitHE VCF 34,
Haplotyper &S LA T ANIER ALGO_OPTION:
® --annotation 'ANNOTATION LIST': #EE&HINE Yt VCF FIE R,
ERESH RN IRKEAEERTER. 2F none LIMREGAIER, EIF
RINEINS (1) LIEREETER. BX5ER, B2l £627.
® -d dbSNP FILE: BTFHRCEMERNPRERZSHEUERE (dbSNP) A
&, (.
® --call_ conf CONFIDENCE: EMNERNERFERE, RERT
CONFIDENCE RIZESIG#MIFR. =--emit_mode J3 gvcf B, ILGIRIUSHZ
B
® --emit_conf CONFIDENCE: HERFTTENTERERE. REMT
CONFIDENCE RIZRBAHINEH#EE VCF XFH, Z--emit_mode A
gvcf i, LEEIUEH 208
® --emit mode MODE: #ER &SN, MODE KYRIBEES:
o variant: {(REBENTRMRKIGN, XEEIANTA,
o confident: AEEIERNARBEENSEARKRIIGN,
o all: REATEIRN, FTICHEEEME,
o gvcf: REIERSIGNATRABPIINGSE. WIREFER GVCFtyper EiEHAT
BREtall, NIFRZERILLTEDT,

® --gq_bands LIST_OF BANDS: #fiefTEEEBHEUEFRERE (GQ)
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MR, XUTFKE GVCF M4 IEAEA VCF IBREST.
LISTOFBANDS ZE— 1M ESOoBWTINER, EF 81 HH
START-END/STEP EX. EKIAMEA 1-60, 60-99/10, 99,

® --min_base_qual QUALITY: HERTERQNURIRERDIERE. AR
E{XTF QUALITY RYREISHE2EE. EIAME 10,

® --pcr_indel_model MODEL: BT/ iRkt AIBRERBE A TRKHY
PCR fRNERKIREY, AJ8ERY MODEL B&: NONE (BT PCR #=), LUK
HOSTILE. AGGRESSIVE #1 CONSERVATIVE, #BEFURIEAIGFHES], 2%
iAEF CONSERVATIVE,

® --phasing [1/0]: 7E{§F3 emit mode GVCF A= FAsE L FAIERIHY
s BOAMER 1 (FR), WARSHERER GVCF LMY emit_mode BI7GE
. AR EREARTE.

® --ploidy PLOIDY: fEIEAEMNERIEEARRUEMEL. BOAMER 2.

® --prune_factor FACTOR: SEBEEPHR/IMEBIRET; 2% k-mer DF
FACTOR RUBRZISMEIRIEST. FUAE 2,

® --trim_soft_clip: HEEEMNERENFHPRERPHREIIRE, (G
IALEE RNA ZRREHE RIS EL,

® --given GIVEN_VCF: {Xff GIVEN_VCF FiRHIESHITERQN, 16
A OHE A RIS AR R, FH RS F FILTER 51 PASS
20T, IHIEIRARES--emit_mode gvcf —fEfFEHA.

® --bam_output OUTPUT BAM: HHEATRIGUFHIEEEARER

IERRAY BAM 304, IR S/ bed XH—iRATHIEHHBRER.

# 162 www.insvast.com HSRISERAEIRAT S


http://www.insvast.com/

F M / Sentieon T Ev£40/% F i 87

® --genotype_model MODEL: #ERTEFEESEF QUAL HHEAERE

MODEL TJLAZ coalescent fEREFEHNREZFAISFIEICHY FmBisiiE

A", 5 multinomial FERRIKE S EMIIAYEHHIRE; EOAER coalescent,

www.insvast.com EEREERABIRAT . :
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(19) ReadWrite

ReadWriter SiRSIHERESEERIE (BQSR) HINFREESEHEH-.

ReadWriter EiAIAAILAGF BAM 34, FI/EGE( /s CRAM 34,

ReadWriter EiZAIAZ— T EE BAM MHI— S ERVER, HidHE

ERUHERHI BAM X4, MNEEEHIHT RE CRAM, 158l CRAM 324, 1R

ERTZMNXY, BH SRS A HHIER,

ReadWriter & AR2LA T A5 ALGO_OPTION:

® --bam_compression COMPRESSION LEVEL[0-9]: #itH BAM {49 gzip
[E4e5). BAMES 6.

® --cram_write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
[E48I%I0, ANSRREN, BAAJ compressor=gzip,

® --cram_write options version=[2.1|3.0]: CRAM #itHiRANIEIN, A1ERAKTE N,
BAA version=3.0,

® --output_ mapq filter min_map qual=MIN QUAL, max map qual=MA
X QUAL: £7 reads FIBGIREFTIZIE; ReadWriter RSHIRGIRREXT
T MIN_QUAL B/NF&F MAX_QUAL f reads,

® --output flag filter MASK: VALUE[, VALUE, VALUE...]: EFHr&iTiE
reads, MASK ZMNETERYER, VALUE BLLNESHIRAY FLAG 73R, FRER
read FTRIREAYING, R MASK RRIRFENERRERRE, W0, ZALIE
BUCETRIZ NN, NSRRI THRITFHORNAE, —E75451:

o ZERY PROPER PAIR Y reads, #EJLAEA --output flag filter

PROPER PAIR: PROPER PAIR g --output flag filter 0x2: 0x2
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o EEHRTIRE Y UNMAP IRERIRIRET reads ZHMIFFE reads, 8]
LAEAR --output flag filter UNMAP: 0 8% --output flag filter Ox4: O

o EENMIABEIES reads BAEZHRIRGT reads I BAM 34, &0]
LAGERIRMNEIR, BANSHORNA: BER i UNMAP iRERIZRERY
reads, RER7IF DUP Ir&EFRIRERY reads., --output flag filter
UNMAP: 0 --output flag filter DUP: 0

o BBA— M IEEFNEXT reads EFRIEIEY BAM 34, ERILAGER
--output flag filter UNMAP+MUNMAP: 0, UNMAP, MUNMAP,
XIEFeIF reads, RE UNMAP f1 MUNMAP RNEHHEE.,
BEEFRIERAILMEBREREEE, Hep MASK 2= BIpamIE
M, VALUE 28 ANE&M MREAFRLARISH. fin, EEHmEF
TRFHE#NFE reads EAHEEZME (FIF2 8 R1R2) H9read X3 (R
TE), EALIBIRINTRERS:

Flag # F1F2 R1R2
PAIRED 0x001 X X
REVERSE 0x010 0 X
MREVERSE 0x020 0 X
SECONDARY 0x100 0 0
SUPPLEMENTARY 0x800 0 0
0x931 0x001 0x031

EIUEE --output flag filter 0x931: 0x001, 0x031

ERESZWIA/ --output flag filter PAIRED+SECONDARY +

. . N i R
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SUPPLEMENTARY +DUP+REVERSE+MREVERSE: PAIRED+REVERSE+

MREVERSE, PAIRED+REVERSE+MREVERSE

TEREIREEN N H a2 IR R

Flag# Flag name Description Decimal
0x1 PAIRED BOWRim (BEER) MR 1
Ox2 PROPER_PAIR HRIELEXTRE, 8N R ERERERRLLRY 2
Ox4 UNMAP R ESRBREY 4
0x8 MUNMAP (EL S SN Y= SN 8

0x10 REVERSE SEQ BRAEHMY 16

0x20 MREVERSE BT RERH SEQ 2R A 32

0x40 READ1 ERPIIE—N R 64

0x80 READ2 ERFHNRE— AR 128

0x100 SECONDARY RS 256
0x200 QCFAIL RBIIREFH 512
0x400 DUP PCREGEFES 1024
0x800 | SUPPLEMENTARY *hFEELRS 2048

Bl BN TR NEr SHIERNZT ReadWriter 5%, LURDFTH.
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(20) GVCFtyper

GVCFtyper EiZHITES MEANBKETRION, FHREE MR MERZRIESE

Fi Haplotyper &i%#1--emit_mode gvcf IETHHITRME,

GVCFtyper EIAEREFRIIRSEHINGERN, HALEEEMEH

RSN RAY VCF 324,

GVCFtyper EHEAFZELLT ALGO_OPTION:

® -v INPUT: {#FEYNEIR--emit mode gvcf SHEEMERFITESHMELE
FT{SRY GVCF RN E., B LIBITEES N A ESIZIEIRE &% E
SRR GVCF 34, ERILAERIA bgzip E48F0Z5 (/Y VCF 324,

o oiE, IFAILMEMSRRMMESEZ M GVCF SXHFIR, Bk, LT

ML 2R BT

sentieon driver -r REFERENCE --algo GVCFtyper \

-v s1_VARIANT_GVCF -v s2_VARIANT_GVCF -v s3_VARIANT_GVCF VARIANT_VCF
sentieon driver -r REFERENCE --algo GVCFtyper \

VARIANT_VCF s1_VARIANT_GVCF s2_VARIANT_GVCF s3_VARIANT_GVCF

® {EETLAERLA T ap < MICASZ4sEEN GVCF 324513k

gvcf_argument=
while read -r line; do
gvcf_argument=Sgvcf_argument" -v Sline"
done < "list_of gvcfs"

sentieon driver -r REFERENCE --algo GVCFtyper Sgvcf argument output-joint.vcf

® SR LAMFERLATFIA stdin 18 (-) B MAXASAERN GVCF X475
=:

’ cat list_of gvcfs | sentieon driver -r REFERENCE --algo GVCFtyper output-joint.vcf - ’

® (S LMERLA N an SNBSS PRIFFE X4 -

‘ sentieon driver -r REFERENCE --algo GVCFtyper output-joint.vcf sample*.g.vcf ‘

GVCFtyper EiAZESZLATANIERY ALGO_OPTION:

St
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® --annotation 'ANNOTATION LIST': FE&ininzlmsy VCF FIE iRz,
FERIESORAIFIRFEEASERTRE. 8& none' LIBREGATRE, T
RIS () LARRFEERE. BASNTR, B8 62 75,
® -d dbSNP _FILE: FFIRCENERNPZEHREZSUSYERE (dbSNP) B
I8, RF—,
® --call_ conf CONFIDENCE: EMNERNERFERE., RERT
CONFIDENCE RIZES45#MbR. BOAMES 30,
® --emit_conf CONFIDENCE: HEARERNTRREHRE. RERT
CONFIDENCE RYZREARINRIHH VCF 324, BRIAER 30,
® --emit_mode MODE: FHER AL, MODE AIRIEE(EN:
o variant: (NEBENERARRGIEN., XEKIATA.
o confident: EEENERUAHKEENSE ARG,
o all: REFFBERI, TieHEEENM.,
® --max_alt alleles NUMBER : SABREEEL. BIAESN 100,
® --genotype_model MODEL: #ERTEREES R QUAL ITERREL,
MODEL BJLAZ coalescent (FRETEHAEEZFISFHIEICHY FMBEHE

", 8 multinomial (FRFRIZTREMZAIEIRE; BRIAER coalescent,
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(21) VarcCal
VarCal SiFITERREESHERHE (VQSR). VQSR NBRNTFNHE—
MR RIFUERIR S, LIREER eI RATRETs e r st l. 7
Itt, VQSR (EREEAEHNEAMNMAREEEREER, ARl AER
BR., BRZEFNESER, BALUESR

http//gatkforums.broadinstitute.org/discussion/39/variant-quality-score

-recalibration-vgsr, B%* VQSR FiEFFERANTRER, HIEE

https: //www.broadinstitute.org/gatk/quide/article?id=1259,

VarCal BiZERANEFRBIRSEHINGERN, HintEaa5 VQSRHE

KHTBIN R ERE S

VarCal &ixFEZELIT ALGO_OPTION:

® -v INPUT: TEAGMELEARAY VCF HFHIMIE ; ERILAERR bgzip [E45
FNZ5189 VCF 3214,

® --tranches_file TRANCHES FILE: S&18MIELIS AREZFRIISUGEIR
BHNIHE.

® --annotation ANNOTATION : MEEEREHAENSERRYER. BaILUE
SESIHEER A PEESNER., A LMERRAE SN hEEDN
IES)ET =N

® --resource RESOURCE FILE --resource_param PARAM: F3{E VQSR &
1%/ BELERAY VCF MHRINE, RIRMEIEIERIZUERISE. &ALl
BIEES N XHHESIZETREE S MES. PARAM SHIBEELITE

%

% 169


http://www.insvast.com/

AP FH / Sentieon T B yE40/5% FH i BH

‘ LABEL,known=IS_KNOWN,training=IS_TRAIN,truth=IS_TRUTH,prior=PRIOR |

o LABEL 2RIRATEIAMERTR,

o IS_ KNOWN aJLAR true B false, ER BT B SN AREHERT S
EHIHIER.
o IS_TRAIN AJLAZ true 5 false, ERBEFESHURERBRTIIE
EREREY,
o IS TRUTH BJLAR true & false, HERRTESHNAEREHRS
B,
o PRIOR 2—ME, RMTEMZERIEAELERNAEHIED.
VarCal EiE#EZEZLATAIER ALGO_OPTION:
® --srand RANDOM SEED : HE B FREMNHERNTF. BT LUE
RANDOM_SEED €& 0, B EREITENAIBETFF. AT ERHHE
AR RR{HEAIES RANDOM SEED 744 NUMBER THREADS &7 1,
® --var_type VARIANT _TYPE: G ERAERLTFSEA; VARIANT_TYPE
SSEIEEEDSE
o SNP: (NERERIZEREZSM., XERIMTA,
o INDEL: {XER/EREN-TRK.
o BOTH: &t SNP #1 INDEL, ANfERLIRE, FE/IMIZIRZYT SNP
0 INDEL $147 VQSR,
® --tranche TRANCH THRESHOLD : SN ERXNF—HKERERE ;
TRANCH_THRESHOLD #=2 0 2 100 ZBHEF. AIFSMNETLE,

XS EIESEE—FSHIFR. BIAME 90, 99, 99.9 71100,

2

e
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® --max_gaussians MAX_GAUSS : HiE AT EEREREENS IS IR
KEE. SNPRIEKIAEY D 8, INDEL RIERIAMEDS 4.

® --max_neg_gaussians MAX GAUSS: EISRATREREERNSETD
mRAEE. BAMES 2,

® --max_iter MAX_ITERATIONS : FREHREZ A (EM) LRGSR RIEIR
#, EUAMEZ 150,

® --max_mq MAPQ: EREUEFRIRA MQ, ERETFHIT MQHR logit #
AR, FEomEREEDh.

® --aggregate data AGREGATE VCF: & WEfhZIUEEARNAIZE SHER
S VCF STHAORIE; XELEMNURISIEMAHERR ENE AR, R
ZIEIELR,

® --plot_file PLOT_FILE: ©&%45Y VarCal EiEiREATHREHRAIIGRT SUAAIAL
B,
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(22) ApplyVarcCal

ApplyVarCal &% VQSR R ER S RIATRERES.

ApplyVarCal EiXERMEFRIIRSEXHINGERA;, HEHERE VCF

REIAR, BE&%KE VQSR FIEYNERE.

ApplyVarCal EiEFZLLT ALGO_OPTION:

® -v INPUT: TESAMELEERA VCF MERIE, SRi%S VarCal Ei%
{ERRYSHER,; ERTLAERA bgzip [E48F0ZR51#9 VCF 3214,

® --recal VARIANT RECAL DATA: VarCal Ei£#HA9 VCF SRS,

® --tranches file TRANCHES FILE: VarCal &ixitHAY tranches ST
B,

® --var_type VARIANT TYPE: MERBEREPLTFER, WiENS
VarCal & {ERRER—E,

B, EALMFERLTEIAZY VQSR HREFFEEEESSRIIE, Lt

SRS IE NG S (TR A SNP #1 INDEL 8=, ZEIRINE£S :

--vqsr_model var_type=VARIANT_TYPE,\
recal=VARIANT_RECAL_DATA,\
tranches_file=TRANCHES_FILE,\
sensitivity=SENSITIVITY

ApplyVarCal 8iE#EZLATANI%ERI ALGO_OPTION:

® --sensitivity SENSITIVITY: fREX T FAELRREURE, IBEEXT
BRERNFR T O EERER. HNEWNEEREEE VarCal BiZ%E
REMEFIRPAVERMET, XERDSANER, FIAME/ NULL, FELEARRN

FREHidiE, JAA LOW_VQSLOD idjEss,

173
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(23) TNsnv
TNsnv EiA AR RE S B A IHE- [E BB A S B E B AmRE
EHRITR AR B,

TNsnv EiERVNZ BAM X4, Hiaith2 VCF 324,

TNsnv EiEZFZELIT ALGO_OPTION:

® --tumor_sample SAMPLE_NAME : BAM SZ{4chpiyEgtt A SM AR EFR,

HRIBIZITIRTIN, TNsnv EIAAJBERELLT ALGO_OPTION:

® --normal_sample SAMPLE NAME: BAM X/{4hIFEREAR SM 58542

® -detect pon: FRIBIETEEA TNsnv EiERIEIE A A IE B AR ER—ERS
A9 VCF 3214,

® --cosmic COSMIC VCF: BT EEHAEMIRGFNAARRTER

(COSMIC) VCF MHHIE, (XSTiF— 3t

® --pon PANEL_ OF NORMAL VCF: 837 FEEHAERSHrEIRIHZs
SIS, TR, (SHF— 13X,

TNsnv BAIESZ AT A]%ER9 ALGO_OPTION:

® --dbsnp dbSNP FILE: EiZEEZSMEGERE (dbSNP) #9f6/E. dbSNP
PHEFEEAIRERINCALERER, AN IEEESIHEIAELERRE
APREFE, (SHE— 3,

® --call stats out CALL STATS FILE: ©&{FAMESENRNFEITHSER
AR EFISEE.

® --stdcov out COVERAGE FILE: G &8tnEEEER wiggle 4RI EFT
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R,

® --tumor depth out TUMOR DEPTH FILE: & e AR R ER
wiggle MHRIZEMN S,

® --normal_depth out NORMAL DEPTH FILE: & &FEFANZRFRERN
wiggle MHRIZEMN S,

® --power out POWER FILE: IHHCIHRIMBIIESE.

® --min_base_qual QUALITY: fiERTERGNAIRHEREIDIE. (FHURE
5T QUALITY RUIREIS# 28, EAAMES 5.

® --min_init_tumor_lod NUMBER: #J3aIEd 10 ATHIE/ eI EIEL
B, EOAMES 4,

® --min_tumor_lod NUMBER: Z&ZRAGEHIGR/\TEXSEUE, BIA
&5 6.3,

® --min_normal_lod NUMBER: BT i0EMELRARIEELRIR/IES
XELLE. BOMER 2.2,
® --contamination_frac NUMBER: REEMEARISHRILANELT. FOAME
790.02,

e --min_cell mutation frac NUMBER: EfZS2stUAmaaIa/ \LEl, 2Rl
B0,

® --min_strand_bias_lod NUMBER: #&U$EHRIFAIR/INIELLE. FMER
2,

® --min_strand bias power NUMBER: #&ilsE{RIFAIER/NIZ. FOAMES

0.9,
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® --min_dbsnp_normal_lod NUMBER: 7£ dbSNP {s&ilIIEEIFEESHY
/L E, EOAMER 5.5,

® --min_normal_allele frac NUMBER: 7EIFE#HATEENTNSNEE
Eehl; SIEREFAEIVERASRE, IWSEURER. BIMES 0.

® --min_tumor allele_frac NUMBER: Bi@EHAPIIGR/NENERA. 2K
IME 0.005,

® --max_indel NUMBER: FeIFRISAMITEN/RRSMEL. BOMER 3.

® --max_read _clip_frac NUMBER: EERPIR/FEREIIRERIRALLSG]. EIA
&5 0.3,

® --max_mapq0_frac NUMBER: FFHEMETREZENXIHH mapqg /3 0
AOSEERAIERALEGI. BOAMESS 0.5,

® --min_pir median NUMBER: £/NEEUEHAE, BIAER 10,

® --min_pir mad NUMBER: S/NERMBHAEEIHRE. BOAMEN 3.

® --max_alt mapq NUMBER: E{EFERRGIFRESSHIRAE. BAME
7320,

® --max_normal_alt cnt NUMBER: [EEHHRGERSEMERITHNEKX
B, BOMES 2,

® --max_normal_alt_gsum NUMBER: [EE#IFEREVERREES S
MR AE. BIAMER 20,

® --max_normal_alt_frac NUMBER: IEFE#FITFERENERRALLA.
BUAMEY 0.03,

® --power allele_ frac NUMBER: BRIt ERIFERELS, BUMEA 0.3,
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(24) TNhaplotyper

TNhaplotyper AR ERS TR ZXIIE- [ER B A S B LE R AT

WEHER TR RGN,

TNhaplotyper EiFAYHIAZ BAM 314, Eiaith2E VCF 34,

TNhaplotyper EiZFELAT ALGO_OPTION:

® --tumor _sample SAMPLE_ NAME: BAM 3{4hfEEtEAn] SM FRESEHR,

RiEEITEL, TNhaplotyper BARTBERZELAT ALGO_OPTION:

® --normal_sample SAMPLE NAME: BAM SZ{4rRIFEHAR] SM #REEE7R,

® --detect_pon: FRIGIEE(ERA TNhaplotyper SEiR8EAG A/ IEFEREANER—
B89 VCF 324,

® --cosmic COSMIC VCF: BT RIZBIEEFARREGFNAMABRTER

(COSMIC) VCF SHRINIE, (HF—13U4

® --pon PANEL_OF_NORMAL VCF: S27EEEHAERS & UIZEIRIEER:
AOSTIHUE, FRTRMMERRME. (Cds— it

TNhaplotyper EiFEZLATAIER ALGO_OPTION:

® --dbsnp dbSNP FILE: B SiEERE (dbSNP) 7S, dbSNP &
AR EERRSRINCATERES, ENE(REESIHREAEERFAT
L, (CHF— N

® --min_base_qual QUALITY: HERTERICURHERESE. HIRER
F QUALITY HRESISH: 208, BRAMES 10,

® --prune_factor FACTOR: BERHEZEFRIG/IMERIEF, 335 k-mer #HTF

FACTOR RIS MEIFMESE, EUMER 2.
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® --pcr_indel_model MODEL : F3FaiZ e/ MERStZIBRERPRIHEN/fRKRAT PCR
REN/TRRIEE, TIeEAETA: NONE (RT7% PCR #7A), HOSTILE,
AGGRESSIVE #1 CONSERVATIVE, 1A URFEEDERHIF, BRNAES HOSTILE,

® --phasing [1/0]: SREEREHPIAE(SEATRS.

® --min_init_tumor _lod NUMBER: #Ji&@id & IEN AT \ItEERIE U AL
BNMES 4,

® --min_init_normal_lod NUMBER: #J{a@Eidt NSRS/ NEEXIEEE.
ENMEN 0.5,

® --min_tumor lod NUMBER: S4ZSia MRS/ R sEtlE. BMES
6.3,

® --min_normal_lod NUMBER: B4 EELT SR IER RIS/ \EFEITEY
B, BOMER 2.2,

® --min_strand_bias_lod NUMBER: #&i{miTHI%/ | WHEEUE. BOAMER 2,

® --min_strand bias power NUMBER : & IEHmIFHISR/INIL. ERAES 0.9,

® --min_pir median NUMBER: S/NZEREFMEL. MBS 10,

® --min_pir mad NUMBER: &/NER{UEHEUENRE. BOMES 3,

® --max_normal_alt cnt NUMBER: I[EEHIRFEREVERITHEEESRAE. 2K
MER 2,

® --max_normal_alt gsum NUMBER: EEHFATFERSEEREED S
AISRK(E. BRUAMER 20,

® --max_normal_alt frac NUMBER: [EEHFRFEREMERSALLG]. 2

TME/9 0.03,
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® --tumor _contamination frac NUMBER: B{yeztEAS B EMEARRY SIS
fliit, EOAMERO,

® --normal_contamination frac NUMBER: IEE AR B SILLS)
flit, EOAMERO,
o --filter clustered read position: (TSN HIATZE R ERENZE R,
o -filter_strand bias: SRR NHRIFIHETZER.

® --bam_output OUTPUT BAM: ki8S FEINEFEIERIESIERM
BAM 32f4, IGSEIRNARS/)\EY bed X{4—ERTHUIEHBRER.
® --trim_soft_clip: FEERNNEFACNFHBREERPATREEIRE.
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(25) TNhaplotyper2

TNhaplotyper2 EiA{sEFE T A SR RN ZXI e - [E R B A SRR

ANEHREHER TR RGN,

TNhaplotyper2 E;FAFNE— 11 BAM X4, HigiHE—1 VCF X4, %

FAF7E TNfilter iR, TNhaplotyper2 A=t — M SHIENGEIZET B

#.stats BUEUINSUG, HHPESAHETSERISRITHES.

TNhaplotyper2 EiAZEZLAT ALGO_OPTION:
® --tumor sample SAMPLE NAME: BAM SZ{4hfEatAgy SM &SR,

RIBEITEL, TNhaplotyper2 BiXnT8EEELLT ALGO OPTION:

® --normal sample SAMPLE NAME: BAM SZ{4FRIFEREAR SM HRESEZHR,
® --pon PANEL OF_ NORMAL VCF: SEEEEHFAERSTTHEUERYES
AOSCHHUE, FRTRMMERRME. (G5t

TNhaplotyper2 &;Z#5ZLA T A58 ALGO_OPTION:

e --min_base qual QUALITY: HERTESeliHEREE. (HIReK
F QUALITY BRESISH: 208, BRAMES 10,

® --prune_factor FACTOR: SEEEFHIR/IMEREF, XIF k-mer #HDTF
FACTOR HBSZISMEBIHMER, BIERRFREN 0 BEREENIZEE, BOAME
530,
® -—-pcr_indel model MODEL: F3FakZ s/ MRl BRMERPRIHEN /BRI PCR
FEN/TRCHEEY, ATRERAOENA: NONE (BT PCR HEA), HOSTILE,
AGGRESSIVE #1 CONSERVATIVE , #ZAWREERRHEF. KIAENS

CONSERVATIVE,
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--min_init_tumor_lod NUMBER: #Jiai@idta NI SAT IR \iyeErdsitbiE.
BIAESS 20,

--min_tumor_lod NUMBER: HZSiaIRRIS e s#tuE. SOAMER
3.0,

--min_normal_lod NUMBER: BB EET SR IER T RIS/ \NEERTEY
B, BMES 2.2,

--germline_vcf VCF: @3EHIHERRERAY VCF JUHIE.

--default_af AF: HEEIRR VCF pRBEINFERIFERIRR(E. Ha
1TREE- IERIRT VRS EOAED 1E-6, TEMEFRBCXI IERE AR XIS Msf 7Y
BOME9 5E-8,

--max_germline_af AF: HiE(IMEEI FRISAEERFERSEE. A
&9 0.01,

--call_pon sites: HEESNEIEFHAERBNFFHEIHRIZEZS.
--callable_depth DEPTH: HE—MIREMAEINGINAE, FTES
EIEEEMT RISt HERRIE b stats XM,

--given GIVEN_VCF: {8 GIVEN VCF RIS SHUTR RN, BRTER
MR FSHERI, BEHEX G RENMRIISVER, BREEFAY
FILTER %15 PASS 5.8,

--bam_output OUTPUT BAM: HitHB ST RIGNEFEERIESTERD
BAM 3Zf4, ISEINARS/NE bed STt—EEFITHIEHHRE R,
--trim_soft_clip: HHERENMEFACTAHPRER PRI IR,

--call_germline sites: HERSRNEEERM R FHEIHRIEES.

St
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(26) TNfilter

TNfilter &X3 TNhaplotyper2 FYfILHHTILIE,

TNfilter BZRYRMAZBESFIRRILEZRA VCF X4, HEHE2E3BTiEER

Y VCF 3244, TNfilter A=t — DSt 4= E= /0. stats RN,

Hp B RdRSRIHER.

TNfilter EiAFZELLT ALGO_OPTION:

® -v CANDIDATE VCF: &% TNhaplotyper2 FeAERRS RIS I B
142, EaILMER bozip [E46F0Z5 09 VCF 38, BRI, THEISEERS
= TNhaplotyper2 8l£f945 9 CANDIDATE_VCF.stats FI481+3014.

® --tumor sample SAMPLE NAME: BAM SZ{4-hBtyegitANg SM FRESEFR,

EIBEI TR, TNfilter EiARTRERELAT ALGO_OPTION:

® --normal_sample SAMPLE NAME: BAM SU4RIEEHEART SM HREETR,

TNfilter EiREEZLATENIERT ALGO_OPTION:

® --orientation priors PRIORS: &2 OrientationBias YA HRESEAIN
SIS, HEEANS R R Ees.

® --contamination FILE: &7 ContaminationModel ARV SEMSERISH L
BEFHR, RIS AIERs.

® --tumor _segments SEGMENTS: &% ContaminationModel 4=aHIBEEH
EASRASUH SRS, RS AnAETER XS RIdIEEs.

® --threshold strategy STRATEGY : f&EMN T RICHIERBIERISRES, AJRE
BHER: f_score 5% TR F 7344, precision (U5 iR/ MERPRME, #0 constant,
VMBS f_score,

St
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® --f score beta SCORE: ff--threshold strategy f score B, HEEZEERE

XTHEREAINE, XEBLENER. BUMEN 1, FEHEERERIE

g
=Jo
® --max fp rate FP_RATE: {§#FH--threshold strategy precision Y, HHxETREA

AR, BOAMESY 0.05,
® --threshold THRESHOLD: {sEF3--threshold_strategy constant B, #iE/S5E

BRI E.
® --min_median base qual QUALITY: #&%E alt iSRG/ N PIRERE, It

P RE RS EES. FOAMER 20,
® --max_event count COUNT: #HE SRR SITHISR AT Y. USRS

FRRYS(HEIT COUNT, TRISIEREESRHTIEESTIE. BOAMER 2,
® --unique _alt reads COUNT: FERE S remiUa/ \E— ALT 15EE%], Ltk

TENESIEERSIERR. FMEN O,
o --max_mfrl_diff VALUE: #ixE ALT #1 REF AR BIGAER. HIER

AP A RIKEERITIESE. FOAME/Y 10000,
® --max_haplotype distance DISTANCE : ffiER—SEE N MEN R
KEEES., WNER—PERAFITE, DISTANCE WEIFrERAEESEEIdEE, B
& DISTANCE RYZESASSZRIRN, AT neREETEss. BOME/ 100,

® --min_tumor af AF: e/ \IWESERSER, IWRIENEEF 2R

SiEEs. FUAMEA O,
® --min_median map_qual QUALITY: eSS SHNEERAYR/\PABRETR

B, SN ARGIREdISes. BOMES 30,

mlicha
I3 W
3

gk

R bt
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® --long indel length LENGTH: #E INDEL E&FASEMEIRE,; KEBRT
LENGTH {9 INDEL SEFEEEMGIRE., WSS RGIRETIERs. 20A
&9 5,

® --max_alt_count COUNT: #E—MLURAVERA ALT SHEREL. IHEIEAN
ZEEEDIEEE. BMEN 1,

® --max_n_ratio RATIO: e N fES ALT tRERISALLER, IHIEIEAR N 5%
BiEadiges. BMER 1.

® --normal_p value VALUE:: #EIGNIERIEAY P (EEE, HETEANES
fhsidiEes. EOME 0.001,

® --min_median_pos DISTANCE: FENTRENEERRAGR/I\FEES. Itk
AP LSRR EITERs. BOMES 1.

® --min_slippage length LENGTH: 7% STR A REF fHEMNSR/IMKE, LUEA]
RERERGHEER. WATGINRSIsEsRILIEEs. SAMES S,

® --slippage_rate RATE: FERIREAREERAHE BB XININERAIEBRBIER, ik
TR She EdIEes. BUMEN 0.1,

® --min alt reads per strand COUNT: EERE FATFRAE/)N ALT SEEEL,
ST R ees. BAMBE O,

B EIARITERES, TNfilter RRJBERFBLA TGRS

o E RN RENFITIRRs, T IaeRitRENFAINL,

o [FEMFAEMRTIERE, AT T EEEAEIRPAINLS.

® IMEIEETIERE, AT ERIHERESHINIS.

173
] .
gk

P
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(27) OrientationBias

OrientationBias BiAfhitlFEYEFR I sEFERMHAI A ARE.

OrientationBias EiZHMAE—1EHEZT BAM X4, HEHE— 18837

EREERAISUE, ZSUEBE TNfilter g€ TNhaplotyper2 HYZ5ERAT(E

Fa.

OrientationBias EiAFZELIT ALGO_OPTION:

® --tumor_sample SAMPLE NAME: BAM SZ{4=rpEareARm) SM Hr&g
R,

OrientationBias BiEEZLATAIER ALGO_OPTION:

® --min_base_qual QUALITY: RERTZHERNFEENILIERE. FUR
E{fF QUALITY MRESHZEE, EAMEA 20,

® --min_median_map _qual QUALITY : JRES/N\PAEIRETRE, EFH
NIEPRETREMRT QUALITY RIS 208, BAIAEA 50,

® --max_depth DEPTH: RESENRESIE. REST DEPTH B~

wWoE—iE. BAMESR 200,

s
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(28) ContaminationModel

ContaminationModel EjAfit7#E TNseq FRIER(FERIBHFARSIRFITEE
val= A

ContaminationModel EEAVMAR— 1M EZ1 BAM X4, HitHE—1ME
BISREERIY, 1Z3U4EIE TNfilter #idiE TNhaplotyper2 HY4EERAT{E

F. ok, ZTEsEaEmH— segments {4, EFEEATEEELIEAIM

ContaminationModel BEiEZFELLT ALGO_OPTION:

® --tumor_sample SAMPLE_ NAME: BAM S{4hfEEttARy SM #5554
R,

o --vcf VCF: BI3RHASERMER VCF XHAE.

WMIEZTEIWAR, ContaminationModel E X T EEELLT

ALGO OPTION:

® --normal_sample SAMPLE_ NAME: BAM X/{4FIFERHAR SM #5858
R,

ContaminationModel EiEEZLATAER ALGO_OPTION:

® --tumor_segments CONTAMINATION.segments: a5 SCARINIE
MR, ZXHEIMESRER, WEREE TNfilter AT ISR
BEERNXE AR,

® --min_map_qual QUALITY: (REFERINEFIIEIRRE. HIMREIRE(R
T QUALITY RYiERRBdiEE. BOMES 50,

® --min_af AF. REBHAF(EENZRIG/IME, BOAMEN 0.01,

St
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® --max_af AF: REFFFUEEIFRNREAE. FAMER 0.2
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(29) TNscope

TNscope EA(EAREEEANIINE - [EREII AN ANBEUERI TR

TR,

TNscope EiARVHINZ BAM 314, Hiaith2 VCF 3214,

TNscope EiAFELAT ALGO_OPTION:

® --tumor sample SAMPLE NAME : BAM SZ{rhfegtt ARH SM AREZFR,

TNscope EiE#EZLATAN1ER) ALGO_OPTION:

® --annotation 'ANNOTATION' : #E&G R INEISH VCF 34BN TR,
BRI #F FAD i:#%. #E(EM--annotation FAD &I, KRII=1MEIMYE
. FAD, F1R2 0 F2R1,

® --normal_sample SAMPLE NAME: BAM X{4-RIEEREAR] SM #5554
R FENIMEARARERIGTR, ARELSE,

® --cosmic COSMIC_VCF: FTF R EEH AR AEEARAIEREER

(COSMIC) VCF SUHRIRIE., (SETIF—A3X,

® --pon PANEL_ OF NORMAL VCF: 837 EFEEHAERSHrERIpZs
SIS, ATEREEME, (SF— N0, 3045 TNhaplotyper
fSEFRRSHERL.

® --dbsnp dbSNP FILE: i EmZSME0ERE (dbSNP) BIf/E. dbSNP
FEREATRARIRCAEER, BACIEERSIHEIAEEEEARAR
FE, (R,

® --min_base_qual QUALITY: #ERTERGNREREITLE. HIRE

8T QUALITY RItHES#BES. EAAMES 15,

St
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® --prune_factor FACTOR: F3BEEFRIS/IMETRAF,; s k-mer HDF
FACTOR RUBZISMEIFMER, BIERRFIREN 0 BEABEEN(IER. FOA
BEA 2,
® --pcr_indel_ model MODEL: FFEZa/ DIt ZIBRRIBMEREN/MREH
PCR fEN/GREHERY, AIREAURTVE: NONE (BT PCR#Z), HOSTILE,
AGGRESSIVE #1 CONSERVATIVE, ZMAREEBRRHEEF. BRIAERN
CONSERVATIVE,
® --phasing [1/0]: ERSEABHPABUERIMNE. BOAER 1 (FFR).

® --min_init_tumor_lod NUMBER: #J{AET&NI3E S ATHIS/ iERTELL
B FIAESN 4.

® --min_init_normal_lod NUMBER: #J#A1ET &3 S ATHIS/ N NEFEIIELL
. BOAMES 0.5,

® --min_tumor_lod NUMBER: R&ZRGNITAIR/\TEXIEELE. A
&7 6.3,

® --min_normal_lod NUMBER: BFi0EMETRAREELTRNG/NES
XIEILE, BOAMER 2.2,

e --min_dbsnp normal lod NUMBER: 7£ dbSNP fis#&lIEEIFTEM
R/VIEELE. FIAER 5.5,

® --tumor_contamination frac NUMBER : k5 E i AR SILLL
BilfLit. BIAER O,

® --normal_contamination frac NUMBER: (BEEMEFEARNIEEFEARSSR

EEplfELt. BOAMED O,

St
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® --given GIVEN VCF: {Xf#F GIVEN VCF sRZHHIESHITEREN, X
THESX PR RANFUER, BNEZRAY FILTER 5179 PASS 5.,
® --bam_output OUTPUT_BAM: #itHiBS3EEGNERERERIEBIEERAY
BAM 3214, WIS /NEE bed S {F—te AT HEERBRERY.

® --disable_detector DETECTOR: ZF{FEMEMZEAIZEFAEN : EF'sv'(E
79 DETECTOR LABSLEAGEEHGZE R, fs5FE 'snv_indel'{/9 DETECTOR LABLE
NS,

® --trim_soft_clip: #ERENMNZRAEN FHFFRER PAYIEEIRHE.

® --trim_primer AMPLICON TABLE: FE2Z+R#E AMPLICON TABLE
RHAYSEIEEI514. AMPLICON TABLE 2— BED X4, &&=
FH5IMUENER, E— 188/ /\VHNHRFDEXE: contig.
amplicon_start, amplicon_end, name (&), score (ZHg). strand (&
B&). insert_start, insert_end; iZTE&E5S amplicon_start ] insert_start
ZIELAK amplicon_end [ insert_end Z[BR9Y 1 FILERIHE.

® --trim_adaptor=[0|1]: HEEENBNIZRPIEEEELURE. BARER

LRE, REN 0 LIXE.

St
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(30) RNASplitReadsAtJunction

RNASplitReadsAtJunction EiEEIT AR N B{RE S EEEREER D BRI

BFRER, FXHMHTEHRN S FRIBRIFFIH TR,

RNASplitReadsAtJunction EiERYEINZE BAM X4, HimHteE BAM X4,

RNASplitReadsAtJunction EiEZFELLT ALGO_OPTION:

® --reassign_mapq IN_ QUAL: OUT QUAL: EXiEM IN QUAL EFrHEL
BRESEIEZ OUT_QUAL. Lt2E 2RI, B9 STAR NRIFAILLIISES 255
HERE, MAEREEEIASEL 60,

RNASplitReadsAtJunction EiE#EEZLATANIERY ALGO_OPTION:
® --ignore_overhang: HEESRIEENMESIZRINBERS,

® --overhang_max_bases NUMBER: HERISEISIEED DIFNRAIHE
%, NRBEEIONRELBIIIE, WASHTIRER. BIAER 40,

® --overhang_ max_mismatches NUMBER: HEIFRMEEIRIERRS 78IFHY
BATRECEY, AREBEEAS, NEWBNEERO TR, BOMER 1.

® --cram_write_options compressor=[gzip|bzip2|lzma|rans] : CRAM %3
HEFEIEIN. SNRAKEN, EAAJ compressor=gzip,

® --cram_write options version=[2.1|3.0]: CRAM #itHhRANEIR, G05RK

EN, BAA version=3.0,

b2
P
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(31) ContaminationAssessment

ContaminationAssessment ELETEIEA BAM 4R EENSSR; WEX

R Ha B{E TNseq #1 TNscope T B contamination frac .

normal_contamination frac #1 tumor contamination frac S£HRYE.

ContaminationAssessment EiZEVEIANE— BAM X{&; HEHEE—1X

R,

ContaminationAssessment EiAFZELLT ALGO_OPTION:

® --pop_vcf VCF FILE: BEHFRGEARFUERMEEER VCF S
&,

® --genotype vcf VCF_FILE: 855 MRS DNAseq ZTRAY VCF {4
VE, BitEMNEFEARPREH, NERNESEFEARRSER DNAseq 5,
EeTLUBEEREAR bam R Haplotyper & Genotyper @UfI3Z44,

ContaminationAssessment &iE#EZLATANI%AY ALGO_OPTION:

® --type ASSESS TYPE: FHEfLitRIKE., AJREMNEN SAMPLE,
READGROUP #1 META, SRIRTHREAR, RIFEEEMEIRRIAITS
Ul RS MNETELG, LESNEEITGISH. BOAMES META,

® --min_base_qual QUALITY: HERTFSHITLRYRERITIERE. (FAR
ST QUALITY HIRESHZEE, ENMES 20,

® --min_map_qual QUALITY: FERFSFHERNSRANTIIRRE. R
EfT QUALITY RUEBISGH2EE. BUAMER 20,

® --min_basecount NUMBER: fEEIHESHRIAIE—MIRFEFEN

B/MEEEL. BOAMEY 500,

: e . A3 i
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® --trim_thresh NUMBER: FIHEBIURAIENIE; WMRSHREELT 0.5 B9
BMEXTFHE, WMxURA2BaEsRIHMEF. EIAMER 0.95,

® --trim_frac NUMBER: HEETEHSETREBRIEHAIRAM RG], B
IMEA 0.01,

® --precision NUMBER: fEmHBRSILEFIEE. BOAMES 0.1,

® --base_report FILE: SE5MEHHRT EREME SNBSS,

e --population POPULATION NAME : FIF Mt A S S (R RITRII A

#. BUMES CEU,

s

=5 192



http://www.insvast.com/

AP FI / Sentieon T E 2405 FH Vi B

(32) TNModelApply
TNModelApply EiEEHBFEIREN AT TNscope RILER, LAFSEIHITE
Sid¥E. IWEHKRIE Sentieon Genomics F4AY Linux hRAFS:,
TNModelApply EiZERMEFREIIRBEA, HnHE— VCF X4,
TNModelApply HiEZFZLLT ALGO_OPTION:
e -v INPUT: kB TNscope ZRIFHAMN VCF XHNE,; EHLUFERE
bgzip EFEHERSIH VCF X4,
® -m MODEL FILE: B&#=28F IS,
TNModelApply E3£i@idMmIEEHRM MLlrejected FILTER SRIEBUEIAM
VCF %, BFHINT FILTER, &aaedmEMikRimAN VCF R EFEREM
FILTER , AEMNMITEABEAX. BT LUER bcftools

(https://samtools.github.io/bcftools/bcftools.html) FELILHX—BEAY:

SBCF/bcftools annotate -x "AFILTER/MLrejected,FILTER/PASS" -O z \
-0 SOUTPUT.vcf.gz SINPUT.vcf.gz

. o i R
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(33) DNAscope
DNAscope EiEHTHUAMRAVER ST T RAGT,
DNAscope EiEAVIANZ BAM 314, HitHZE VCF 34,
DNAscope &iE#E2LATANIER) ALGO_OPTION:
® --annotation 'ANNOTATION LIST': #EE&HINE Yt VCF FIE R,
ERES O RYFIRFREHEERERE, 8i& none' LIMBREGAIERE, HiERF
RIINEING (1) DISRRSEER., BXXSIR, B8l £627.
® -d dbSNP _FILE: AT iRCCAZRRIBERERSSHEERE (dbSNP) B
8, (R,
® --var_type VARIANT TYPE: FESNEILIFLEY; VARIANT TYPE
LA TR ERNES DFRFIER:
o SNP @Btz E R ZSY, XEEEERINTAF,
o INDEL #&UfEN-TRSK., XBIEBIANTATF.
o BND t&lE5HeZ BRI RIS R,
® --call_conf CONFIDENCE: fEMRNEFHNERREHNE. RERT
CONFIDENCE RYZ= S5 bR
® --emit_conf CONFIDENCE: MELRFNERNETRRERE. RERT
CONFIDENCE FERREARLRINEHH VCF 32,
® --emit_ mode MODE: HER AL, MODE RYRIBE(EN:
o variant: {EBENERARRFIEN. XEBIATA,
o confident: EEENZRNUREEHNSEURKRGICN,
o all: RtFrEIRN, FTieHEEENT.

. o . :_1
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o gvcf: REBSICNFTRRMINGER. MREFEA GVCFtyper BiAHIT
BREatail, NIFEZEEILIEIN,

® --gq_bands LIST_OF_BANDS: #fiERTEREEGHEMLERERE (GQ)
MR, XETFKE GVCF MmHX4HIEAEA VCF BREST.
LISTOFBANDS R— 1M ESORHN&EIN R, EP B84 T H
START-END/STEP EX. EKIAMEJA 1-60, 60-99/10, 99,

e --min_base_qual QUALITY: HERTERMNHESERE. (HIR
B{XTF QUALITY RREISHE2EE. EIAMER 10,

® --pcr indel model MODEL: FAF a5 s/ iRk b SRR EPR B\ Bk
PCR fRNERKIREY, AJ8ERY MODEL B&: NONE (ABF7 PCR #), LUK
HOSTILE. AGGRESSIVE &1 CONSERVATIVE, #BEFMRIEAIGFHES], 2%
iAEF CONSERVATIVE,

® --phasing [1/0]: SAEERMHEFRIBMAVITS. BOAMESR 1 (FFE). 18
RN A AT E,

® --ploidy PLOIDY: #EIEHIRRIEARRIEHEEL. BOAMER 2,

® --prune_factor FACTOR: SEBEEPHR/IMEBIRET; 2% k-mer DF
FACTOR BB MEIRIERE, EUAED 2,

® --trim_soft_clip: HEEEMNERENFHPRERPHREIIRE, (G
AR RNA EEREH I S4L.

® --given GIVEN_VCF: {Xff GIVEN_VCF FiRHIIESHITERQN, 16
WSS SRR RS ER , FH BT RAY FILTER 519 PASS

g 01, HIEIABES--emit_ mode gvcf —&{FH,

St
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® --bam_output OUTPUT_BAM: #mitiE2TRGNFHHEEREERFIEN
IEERRY BAM 3214, IIEIYNA S5/NEL bed SU{4—2RATFHEEHBRBEM.
o --filter_chimeric_reads: EEILNERITEEERMEIER. BIAER
T, (XMIZET var type BND At A EIEHRS1EER,

® --trim_adaptor: WERENMNIZRPIEHERFRE, RARNMERE
ECERtE, EAXAIRERRNN SV BERIXIE.

e --model MODEL FILE: 5.5 DNAModelApply T E—tefEHoH S

REN MRS, %R ATRERROIPERIRE.
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(34) DNAModelApply
DNAModelApply &ixE#1TEF DNAscope HITZRERNE L., WEZX
{Y1E Sentieon Genomics B{4AY Linux ARASHSZES,
DNAModelApply EiEFERIEFRIIZEHMA, HRHE—TEa3%FE
VCF {4,
DNAModelApply BEiZFZLLT ALGO_OPTION:
® -v INPUT: kB DNAscope TREAEZN VCF XHE, 1Z&8AFA
BNRE A ERANREIRIT. BRILUERE bgzip EREHERSIH
VCF 3t
® -m MODEL FILE: #8852 IRBVHRIE ; W SRATERMA VCF
A DNAscope #p<H{ERRISU4HER.
DNAModelApply EiEARSTHHMHTAT%HI ALGO _OPTION,
DNAModelApply EiZBIIEZTFHIN MLrejected FILTER R{ZXEINAY
VCF 32%; BFAINT FILTER, EaJgei2MiiRmAN VCF FEFENED
FILTER , NEMNMTREABEX., BT LUEHR bcftools

(https://samtools.github.io/bcftools/bcftools.html) JFCINX—BRY:

SBCF/bcftools annotate -x "AFILTER/MLrejected,FILTER/PASS" -O z \
-0 SOUTPUT.vcf.gz SINPUT.vcf.gz

s
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(35) SVSolver
SVSolver EZHITHEANEHNTREN, AIRRRFEARAZAERLA
DNAscope BiEHITAIE, FHERT --var_type bnd %I,
SVSolver EiEERMEFRIIKBRAN, HaitE— M StCNEINEHEER
B9 VCF 324,
SVSolver BiXFEZELIT ALGO OPTION:
® -v INPUT: ([ --var type bnd IEIXIHEAHIT DNAscope ZEE4aMIE
EFTEEIA VCF XHRINE., S LAGER bozip E4EHZSIH VCF X4,

SVSolver EiEASHFHAIAIER ALGO_OPTION,
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(36) VariantPhaser
VariantPhaser B;XBIIEABZKIEFRT BAM XHHRIERER, XJ VCF
NP R TETIEFAIEUS T,
VariantPhaser SiZRYBIAZE— BAM 40— VCF 34, HigtHERE
fIosHiEe VCF 32,
VariantPhaser EiAFZELLT ALGO_OPTION:

e -v INPUT: BEFEHTRMOTHNERA VCF XHANE., EeILIER

bgzip E4EHZRSIHY VCF 34,
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5.1.3 DRIVER read filter %Ik

DRIVER Z#HHfEFHI--read_filter S¥AIFENITITE Z RIS IEEEEHERA
BAM 347 reads, AILAER—m<S{THERZ--read filter 821, €1(]
Bz, Bt REE.

SHEELN: --read_filter FILTER, OPTION=VALUE,OPTION=VALUE,...
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(1) QualCalFilter read filter

QualCalFilter read iTiEEe AT 46 reads FHHTIHERE S HERE, BIHE

HERERTRESHER.

QualCalFilter read iTiE2sHELATEIZ —:

o table=TABLE FILEPATH: F{FH{TIRERESHERERMIIERERN
=

® use_oq=[true/false]: FfEERE{FERA BAM X4+ OQ 17»&E 8 ESRIRIGTHE
REHE, HEIIARES table EI—iS(EA, ERTETERLAHERSE
DEIRERN BAM X4 OQ iR&EE SHID KRB RED HER
. BE, ATUSES -/ QualCalFilter read i3858 2B, LAESCH
$HEIN BAM 3214 ERTREHITHERVE.

QualCalFilter read J3iE88 52 LA T RANIEIEIN:

® prior=PRIOR: THEFFERERESHNEBRE.

® min_qual=QUAL: FERITERENRERE, REDEVNT QUAL A,
BERETSHERE.

® levels=LEVEL1/LEVEL2/...: TREHERED HAVESENRKI.

® indel=[true/false]: #HEZEEIS INDEL HRERESEFINZ] BAM 17&
$,

® keep_oq=[true/false]: FEEREIBI[EF BAM XHHH) OQ 1r&kKIRE

ERERRIRRRERED .
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(2) OverclippingfFilter read filter

OverclippingFilter read 328 FAT1RYE reads RYIREEHFEHITIZ S,

OverclippingFilter read 13888 LA T o] 15150

® min_align len=LENGTH: I EiFR&EEREZT LENGTH g9 reads,

® count_both_ends=[true/false]: fIRIZE S true, W{LIE read FiwmER
BRI reads, XHFERB—InBREEEH reads EASWILIER, TieHEIF
BEEKENT, BOMES true,

'i o
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(3) SimplifyCigarTransform read filter
SimplifyCigarTransform read 38asFFH&IA TRINELFIAREN CIGAR:
o KEANTHRIERT: MIBR,
® EQUAL BERF (=) MATCH $2{ERF(M),
® DIFF #ERF(X) 451579 MATCH $2(ERF(M),
® 18EBAY INS(I)F0 DEL(D)EERFEF7/9 MATCH(M),

® 58 DEL #(F#F(D): MR,
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5.2 BWA Zi#HIfER

BWA Zi#HIF2F AT H1T DNA-seq EaRAILLRS,

£ Sentieon®hfxA 202112 , {EE T RYA bwa mem R SEUDELLIIHY
MAPQ AIEFERY bug. RET—PFREIEIMRER ksw_compat=1, IRELLIR
=295 (F Sentieon® bwa mem BT AS
http://bio-bwa.sourceforge.net/bwa.shtml SHARIERE, FFLLLITRM
RIEFERI MAPQ, BRIATTOZIRRALLRISCIL T IEMRY MAPQ I8, FE—LIR
RO CIRMH TIRERRTT.

BWA TiHHRFERMEREERL: "mem"&IATIE FASTQ XH55%
FASTA SZH#ATEERS, AR "shm"iRzUATHE FASTA =5 XXHINEEIRET,
LMEER—ARSS 28 LiziTHIZS S BWA HEZ A=,

5.2.1 BWA mem &%
R LUEITIA TGS G 8% FASTQT SXEE—XdWis FASTQ {45 FASTA £

EHATILXY, XEFAEMSEIERINERY, LMEETEEEmE) util sort:
| <SENTIEON_FOLDER>/bin/sentieon bwa mem OPTIONS FASTA FASTQ1 [FASTQ2] |

than<HIZ%L (OPTIONS) B4&:

® -t NUMBER_THREADS : {4 IERATFIZITHITHZAITEZIZE. ESHE
TIEHD; WNSREER, bwa "I TEEEER 1 MR,

® -p: FESE—MAN FASTQ XHEE B RIEINURIEER. MRFERALLSE,
M REFEERAS FASTQ I\, EAE A FASTQ2 -GS,

o -M: HBERT/BEDEIERIRCARE,
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® -R READGROUP STRING : FrBEEERFGHI INAIIEAELIT. #HFHE
@RG\tID : S$readgroup\tSM : $sample\tPL : $platform\tPU :
$platform_unit
o $readgroup BFFRIEERAIE— ID,
o $sample EIEERFTEHIFAHIETR.
o $platform 2NFEHA, BER ILLUMINA,
o $platform_unit 2HATIIFHINEFITE.
® -K CHUNK SIZE: fREERATIRETRISEERARIAN. MRKREWSE, &

RISBUR T ERRIZAEEL.

5.2.2 BWA shm &%
EETLLE(TLA T &S5 FASTA 228 [STHNE 3 et :

‘ <SENTIEON_FOLDER>/bin/sentieon bwa shm FASTA |

(RTINS FULTRRETERI R FASTA 2051324

‘ <SENTIEON_FOLDER>/bin/sentieon bwa shm -| ‘

ERILASTTA T as S MIBERETERFRRIRTE FASTA 51344, NMERBE

EEMAE:
‘ <SENTIEON_FOLDER>/bin/sentieon bwa shm -d |

than<HIZ%L (OPTIONS) B4&:

® -t NUMBER_THREADS : {4 IEATFIZITHITHZAITEZIZE. ESHE
oMisERy; GNRERE, bwa THEITEBER 1 ML,

o -f FILE: SATRMEERFERRIIGR 4RI E.
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5.2.3 $%=%] BWA HgIPI7E(ER

ERAER T, BWA ZE Linux RFHISERRL) 24 GB, 7£ Mac REE-Hi6{3M 8 GB,

AT LAEIE bwt_ max_mem FREETBESINFER, XTLIBTFERESRE
SRAREREERE, S USSR RS RN IR TR, g0, B ERIA
R TAZ, EE3EEE RN

l export bwt_max_mem=50G |

I5iCE, BEMREEPERNESFAZERE, M2 BWA ERRFAIETHE:

Fitt, 205 BWA AFERNET R MFEEUTRIEHIE, XEREEESE
SERTENR)\NE, RENNTRINIERFIEFRSKEE BWA mem (Rl
RIRTZER.

5.2.4 {EEIAB BAM XHERBA
INEIETSEIIE FASTQ BN, TIRBEHIFHERAY BAM S, fEaEILLE
J51T samtools ¥ ELFRIEMINFERHHTELRS

samtools collate -@ 32 -Ou INPUT_BAM tmp- | samtools fastq -@ 32 -s \

/dev/null -0 /dev/null - | <SENTIEON_FOLDER>/bin/sentieon bwa mem -t 32 -R \
'@RG\tID:id\tLB:lib\tSM:sample\tPL:ILLUMINA' -M -K 1000000 -p Sref /dev/stdin \
| <SENTIEON_FOLDER>/bin/sentieon util sort -t 32 -o OUTPUT_BAM --sam2bam -

BE, SR FASTQ X, ReBEFEAFLIEEA]:

samtools collate -n -@ 32 -uO INPUT_BAM tmp- | samtools fastq -@ 32 \
-s >(gzip -c > single.fastg.gz) -0 >(gzip -c > unpaired.fastq.gz) \

-1 >(gzip -c¢ > output_1.fastq.gz) -2 >(gzip -c > output_2.fastq.gz) -

USRI, FTAELIBE) BWA RS sHupre Em; MR LIRS, 158

LIERR 5 7.2.5 M BAM XHEIZR FASTQ XA ZBFHEEHERIA
7Z FHNSARHTIRE.
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5.3 STAR —#4IiER
STAR T#H4f2FATH4T RNA-seq HUERILLYY, HiThS

https://github.com/alexdobin/STAR AR T 248,

5.3.1 (HEAE4ER FASTQ.gz AN

fEFEGER FASTQ MAXHEE[HA STAR I --readFilesCommand
COMMAND SRHEESERE MR RRERA . 24EF Sentieon®
SCHIfY STAR 5 Sentieon® util sort —#2{EfERT, BRHTRMAGETELS

HREROMREN, ELERRERESAIFEEE,

fi

e gy
b
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5.4 Minimap2 Zi##Ii2R
minimap2 “HHIFEFRATFINIT PacBio & Oxford Nanopore EREENF

HIEROLL3T, HITAS https://github.com/Ih3/minimap2 FiEiARN T E4E

CiR

‘;, AT

: . . . e By
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5.5 UTIL =&l
UTIL TS T— L sCRTIAE — HEIReR. XA e TSR TSk

H BWA B/RIGISEERAEIH.

5.5.1 UTIL i&;

UTIL ZHHIRRF—RIEERE:

\ sentieon util MODE [OPTIONS] |

XA L3RR (MODE) 8#E:

® index: 3 BAM XN ERS | AT as S ER A BRI E AR bai BAM
51314

‘ sentieon util index INPUT.bam ‘

® vcfindex: 73 VCF XHEETRS|, LIS RBERA SRR EER

idx VCF Z=8 3044

\ sentieon util vcfindex INPUTvcf |

®sort: ¥ BAM i THER. A sort #&Rz(RY UTIL ap<SRIFTIESEL

(OPTIONS) #E:

o -t NUMBER THREADS: H{4FBFETHITHERITTEZZE. A
{EFARRSS 88 LRATE T FARAAE,

o -r REFERENCE: £% FASTA /HH9UE, SNR{ER CRAM s
NSHWTE, BUITEE,

o -i INPUT: BIAMHRINE,

o -0 OUTPUT: M SHHMENHE.

o --temp_dir DIRECTORY: HEIGRIMHRITAEE, BOANISI TS
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RIS 143k ($PWD).

o --cram _read options decode md=0: CRAM #\i%EIN, FAFXiA
A CRAM 5y NM/MD #R&,

o --cram write options compressor=[gzip|bzip2|lzmajrans] :
CRAM HitHE4ERIN, NRAKEN, BIAA compressor=gzip.

o --cram_write options version=[2.1|3.0]: CRAM #iHRAEIR,
SNEREKEN, EKIAA version=3.0,

o --bam_compression COMPRESSION LEVEL[0-9]:%&itH BAM 34
Y gzip E4ERA. BOAMES 6,

o --sam2bam: FTREINGERELER SAM X4, FEEHES BAM,
ANERAERLIER, MARIZELER samtools )\ BWA HitHigA
BAM #&z{.

o --block size BLOCK SIZE: FAFHERRUBRAN,

o --trim_primer AMPLICON TABLE,clip=CLIPPING: HEEEIE3|
YItRC MK /REES), BURTF CLIPPING RY(ER soft if2 hard, ZfEF
BEIR--trim_primer AMPLICON _TABLE,clip=soft itt, FEEM(RIEG4E
RIZER RS HER--trim_soft_clip 5BIN, LUEZRREIKSIIAYS 47,
5#EF AMPLICON_TABLE rigtaY(E2HE. AMPLICON_TABLE
Z2— BED X4, &7 B NFHs N ENTRAFORXE, 8\
5. contig., amplicon start, amplicon end, name (7#&). score

(ZB&). strand (ZRE). insert start, insert end; ZTEIGEH

amplicon start %0 insert start Z 8, LAK amplicon end #0

: e . A3 i
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insert_end Z[BJRYY 18 FSEERTRE.

l sentieon util sort -t NUMBER_THREADS --sam2bam -i INPUT.sam -o OUTPUT.bam

® vcfconvert: E45F0f%E VCF #1 GVCF 344,

LA e R4 H AU ZR5

‘ sentieon util vcfconvert INPUT.vcf OUTPUT.vcf.gz ‘

AT a1 R IEER gzip ERAYAFERS | vof X, PAIRES HELRS|. £

b S B TRRE NS H 4 AERE) :

‘ sentieon util vcfconvert INPUT.gz OUTPUT.vcf.gz ‘

® stream: LUAERHITREREKE, (#H stream f#&E=0A9 UTIL ap<SHIAETI%E

2% (OPTIONS) B4&:

o -r REFERENCE: &% FASTA 3HR9fIE., WNEREEA CRAM fa st
NSEHLTE, BNAEIE,

o -i INPUT: BIAHRINUE. BOABR FTHEIRERSEER stdin {E9
TN

o -q RECAL TABLE: ERUERAINE.

o -t NUMBER THREADS: H{4FBFETHITHERITTEZZE. BA
BN 1.

o -0 OUTPUT: MHIHHINEINMEE. BAER F iHHEFEE
1% stdout, LUEREIS R LHLE

o --output format FORMAT: #fEHHiRAME. FTEEAY FORMAT
{79 BAM 5 CRAM, ZXiAJ9 BAM,

o --output index file OUTPUT INDEX: HiESEaatelz2En =

513214, WIREIRINAIT, TEISAERZERSIU.

# 211 www.insvast.com HSRISERAEIRAT S


http://www.insvast.com/

AP FH / Sentieon T B yE40/5% FH i BH

o --read filter FILTER,OPTION=VALUE,OPTION=VALUE: i HH
B BIHTIERS IR E R R, F S AR AIRAARY 56 5.7.3 7 3R
BEXRTIERRAEIIBEREMEER.

o --cram_read options decode md=0: CRAM @ N\iEI, FATFXF
A CRAM 9 NM/MD #R&,

o --cram write options compressor=[gzip|bzip2|lzmajrans] :
CRAM HitH/E48iIn. dNIRAKRENX, EIAJ compressor=gzip,

o --cram write options version=[2.1|3.0]: CRAM #iHiRASEEIR
NEREKEN, EKIAA version=3.0,

o --bam_compression COMPRESSION LEVEL[0-9]: #iH BAM 3214
B gzip [E48 5. BAIAES 6.

LU eSS N AR EFISTERAYERDE BAM H4EIHE stdout:

sentieon util stream -i INPUT.bam -q RECAL TABLE \
--output_index_file OUTPUT.bam.bai -o -

BRIEE S output_index file BN, BN LIABSASEMERS|SUF.
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5.6 UMI —#EiERF
UMI ERFLRES UM EBIEE N — i siers,

5.6.1 UMI i&;

UMI ZHEIREFIN—RRIE LR
| sentieon umi MODE [OPTIONS] |

XA L3RR (MODE) 81%:

® extract: FRLIEEE UMI FFIEEERRY FASTQ X4, extract iRIVAIEILRE

‘ sentieon umi extract [OPTIONS] read_structure fastql [fastg2] [fastq3] ‘
Hr:

o read structure RiLERANBIELN., BHfiA#bases+type HIEE+F

FEXSERL; XHEALIE M (DT, T (18iR) 1 S (Bhd). iE
BRAEMRIESHIRIVELR, BEKBMEREA FASTQ . (5—4A
SRE%E—FASTQ, FETHEKRBFETA FASTQ...)

o fastq1/2/3 2 FASTQ Xf4. &&E3cHF 3 NMAIA FASTQ X4, LIStIF
UMI FrHIBAESMAY FASTQ SUA-REIRML.

{#£F8 extract IR UMI ZIHFIFEFFRYRNIZSEL (OPTIONS) B4E:
o -0 OUTPUT: Mt 4HaMUEIINMHE. (IRER, MHIEE stdout,
o -d: WIREFE, BN TELHTIERL

@) --Umi_tag TAG: EEE UMI *’j_xgo %kiA1E% XRo

2

Al
. s o . b S e
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5.7 PLOT HI&F
PLOT 2R TEIEEEMNERENRERERMA, EFRFMEE PDF 3X4H,

5.7.1 PLOT &%

PLOT fIARR—RIE LR
l sentieon plot STAGE -o OUTPUPT_FILE INPUTS [OPTIONS]

XA SFRIRL (STAGE) B1A:

® GCBias: M GCBias RIEELERER PDF 34,
® QualDistribution: M QualDistribution FUEE45R 4R PDF 3214,
® InsertSizeMetricAlgo: M InsertSizeMetricAlgo NEEER4ER, PDF XX
1%,
® MeanQualityByCycle : A MeanQualityByCycle FIEEE 45 R 45k PDF 3244,
® QualCal: M BQSR QualCal TE4p PDF 314,
® VarCal: M VQSR VarCal TE4R, PDF X4,
(1) PLOT £ GCBias FiERRIGESR
4 pY, GCBias BTEREIRY INPUTS Z:
® GC METRIC TXT: B) £ 5.7.2 75 & GCBias EiEAVEIH A4,
GCBias E& STAGE RIREAEZ{E OPTIONS,
(2) £%) MeanQualityByCycle MERHIZEER
4 BX MeanQualityByCycle FEREIR INPUTS 2
® MQ METRIC TXT: B} £ 5.7.2 7 & MeanQualityByCycle ExHIH#H

.

LTIy
. . . . 3 Rt
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MeanQualityByCycle FE& STAGE RUAEIAE{Fa OPTIONS,
(3) £%l QualDistribution PEREYEE
4% QualDistribution FEREIRY INPUTS £:
® QD METRIC TXT: B} & 5.7.2 77 & QualDistribution &iZa%%#H 314
QualDistribution EE& STAGE HJ42E A #52{Efa] OPTIONS,
(4) £4%l InsertSizeMetricAlgo FERRYZEE
4R InsertSizeMetricAlgo FYEREIRY INPUTS 2:
® IS METRIC TXT:B] £ 5.7.2% H InsertSizeMetricAlgo EiEAYHIH 14,
InsertSizeMetricAlgo FE& STAGE R4 E R 43{Fa OPTIONS,
(5) &% QualCal FERRYZER
4k bgsr YEREIRY INPUTS 2:
® RECAL RESULT.CSV: B £ 5.7.2 7 h QualCal EixH95#H csv 3714,
bgsr STAGE RYREIAR#Z32{E{7] OPTIONS,
(6) BI&La%l VarCal RERRIGER
ZERk vasr BTEREIRT INPUTS 2:
® PLOT FILE: B # 5.7.2 77 ¥ VarCal i XCIERISH, BSRIBIRERS
HIEHE,
vqsr STAGE RU%EHEZLAT OPTIONS:
® tranches_file=TRANCHES FILE: B2 RABES XEIFRERENHE,
B % 5.1.2 7 8 VarCal EiXERK,
® target titv=TITV_THRES: #FRIFRER TiTv £, AT ItEEFRIERME

{RBEMERR.
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® min fp rate=MIN RATE: S/MEREMEY; T iHEErbEpatREmETT

"
#.

EriEa
‘;, e )

it Y
A ;
o] S
O

www.insvast.com EEREERABIRAT
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5.8 LICSRVR ZiH#12E
LICSRVR ZRFETFNERS =N HFIER, BT EHsiSF o Eefl
ICRERF AT e U FERE BN,

5.8.1 LICSRVR iF;

LICSRVR Z#HHFEFAI—RRIEER !

‘ <SENTIEON_FOLDER>/bin/sentieon licsrvr [--start|--stop] [--log LOG_FILE] LICENSE_FILE

AR HILA IR RJIERY:

® LOG FILE: 8&r55=8 &RV SARINIEFG 2.

® LICENSE FILE: [RSZE51FANEMHRIME.

VFANIERRSS 881E1T/E, BEF WM AR AT LUBIEE SENTIEON_LICENSE IR53R
EiREIFZEL/9 HOST.PORT KBRS 2RIt SR MBRSS 2RI KT AT IEhE,

licsrvr ZHHIRE R 3FLA T B ant&EC:

® --version: JHRE “HEIEFRTEIZRIEGEIRA.

o --dump: SRETFINERSENHEIATS, SETRAIFIEEE.

‘ <SENTIEON_FOLDER>/bin/sentieon licsrvr --dump LICENSE_FILE ‘

® --dump=update: YIRIFRIIHEREEFMFAMITAIERS 2R EIAEY, &

IVEEFRITAIHEREEMEE stdout, AT SR EITFANIERS AT
EINFANLEES (MREEHTER):

‘ <SENTIEON_FOLDER>/bin/sentieon licsrvr --dump=update LICENSE_FILE ’
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5.9 LICCLNT Z#§liZERF
LICCLNT 2RI eEIRSS S8ThAE—SHIREF, HEMEITaNEIRS 2

BEIET, URAE&EEEZ D aRIFHIL.

5.9.1 LICCLNT i5;

LICCLNT Z#HHfEFramimEzl, —F AT ping IFANERSS SR, B—FAT1E
B EEANR TN,

(RATLUE T LA T e S SR EIT AR SBZ SR/ ERIET:

l <SENTIEON_FOLDER>/bin/sentieon liccInt ping --server HOST:PORT

ERARSS =Rz, <RERME O,

(RAILUETTLA R e K BB Z/DIFaNiE:
‘ <SENTIEON_FOLDER>/bin/sentieon liccint query --server HOST:PORT FEATURE ‘

1Zap S FIREWFEIFANIETIRE A RV AIEEE , XA AT ERIRAIFRLL: iR

RIERFESAZERI R AT, (FAILGEREE BN AIEATIXEEIE,

Brlt TEAESFTFANERRE.

£ [}

g,
. . . . 3 Rt
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6 THRIJgE

6.1 LIRS MANIG
B%, AR EREERNLES MAN: BMAES MUFBETUR,
SRR BRI MER.,

6.1.1 LIERBR—HEFFRIZS MU

SeasT—HEA fastq XHES, MiZzABABA fastq EHAITRIRATILL
XINER, AEERASMEFEN BAM MXIHEAT—MERINEAN. T—MEE
RERAE BAM XHEHA—. GFEHREBABA fastq XIHERER
Y SM HARBFKMEARRRY RG ERRRTREITILS, LUEREEM EREEIERMIEAR

BIRYEUE.
=
1
| c—1
FASTQ = Alignment
readsset1 = Sorting Sorted_1.bam
=
Remove
_
=
FASTA == Alignment

B 6-1 EARBR—HANSMENGHEYEEFE

#Run alignment for 1st input file set

(sentieon bwa mem -R '@RG\tID:GROUP_NAME_1 \tSM:SAMPLE_NAME \tPL:PLATFORM' \
-t NUMBER_THREADS REFERENCE SAMPLE_1 [SAMPLE_1 2] || echo -n ‘error' ) \
| sentieon util sort -o SORTED_BAM_1 -t NUMBER_THREADS --sam2bam -i -

#Run alignment for 2nd input file set
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(sentieon bwa mem -R '@RG\tID:GROUP_NAME_2 \tSM:SAMPLE_NAME \tPL:PLATFORM' \
-t NUMBER_THREADS REFERENCE SAMPLE_2 [SAMPLE_2 2] || echo -n 'error' \
sentieon util sort -o SORTED_BAM_2 -t NUMBER_THREADS --sam2bam -i -

#Run dedup on both BAM files

sentieon driver -t NUMBER_THREADS -i SORTED BAM_1 -i SORTED BAM_2 \

--algo LocusCollector --fun score_info SCORE_TXT

sentieon driver -t NUMBER_THREADS -i SORTED BAM_1 -i SORTED BAM_2 \

--algo Dedup --rmdup --score_info SCORE_TXT --metrics DEDUP_METRIC_TXT DEDUPED_

BAM

BHh, BEATLUES BWA LERIRIERBAZIEA util sort apder, LURR

BERSHE—MHFEFRY bam X4, AT ERRBABMAL fastg
SAHEELXIRIERERRY SM #ARTR, BERAARR RG SARIR, XiFE
R E A REIEANIE A RIRVETE.

#Run alignment for both input file sets sequentially
(sentieon bwa mem -R '@RG\tID:GROUP_NAME_1\tSM:SAMPLE_NAME\tPL:PLATFORM" \
-t NUMBER_THREADS REFERENCE SAMPLE_1 [SAMPLE_1 2] && sentieon bwa mem -
R\
'@RG\tID:GROUP_NAME_2 \tSM:SAMPLE_NAME \tPL:PLATFORM' \
-t NUMBER_THREADS REFERENCE SAMPLE_2 [SAMPLE_2_2] || echo -n ‘error' ) \
| sentieon util sort -o SORTED_COMBINED BAM -t NUMBER_THREADS --sam2bam -i -
#Run dedup on combined BAM file
sentieon driver -t NUMBER_THREADS -i SORTED COMBINED _BAM 1 \
--algo LocusCollector --fun score_info SCORE_TXT
sentieon driver -t NUMBER_THREADS -i SORTED COMBINED BAM 1 \
--algo Dedup --rmdup --score_info SCORE_TXT --metrics DEDUP_METRIC_TXT DEDUPED_
BAM

6.1.2 LEBRBFREFEFHISMEAF

HEKMERE — MRS MR (EARBREZRN) ATLUEIAMS 5T

%

o EHAMBEAMEAR, HFEMA Haplotyper BRI --emit_mode gvcf ZEIREN
E2ESMIMERN GVCF X, ARFERA GVCFtyper BiXERAE
GVCF, XM75EH R MER R BRI R E TN E.

5 220 www.insvast.com ERSERAREIRAT @invs

A


http://www.insvast.com/

FFFM / Sentieon T HINRE

-

Alignment
Sorting

!

Remove
duplicates

BQSR

L

HC variant
calling

7

Alignment
Sorting

)

Remove
duplicates

BQSR

!

GVCF_1
|

HC variant
calling

!

GVCF 2
|

#

Alignment
Sorting

3

Remove
duplicates

BQSR

HC variant
calling

.

!

GVCF_N
|

6-2 {3 GVCF =AY Haplotyper 1 GVCFtyper H{TEXGRARNENERSF

Joint Variant

calling

iftE

#Process all samples independently until GVCF

for sample in s1 s2 s3; do

(sentieon bwa mem -R '@RG\tID:GROUP_S{sample}\tSM:${sample}\tPL:PLATFORM" \

-t NUMBER_THREADS REFERENCE S{sample} FASTQ_1 S{sample} FASTQ_2 || echo -n

'error') | sentieon util sort -o ${sample} SORTED_BAM -t NUMBER_THREADS \

--sam2bam -i -

sentieon driver -t NUMBER_THREADS -i ${sample} SORTED_BAM \

--algo LocusCollector --fun score_info S{sample} SCORE_TXT

sentieon driver -t NUMBER_THREADS -i SORTED_BAM_1 -i SORTED_BAM_2 \

--algo Dedup --rmdup --score_info ${sample} SCORE_TXT ${sample} DEDUPED_BAM

sentieon driver -r REFERENCE -t NUMBER_THREADS -i ${sample} DEDUPED BAM \

--algo QualCal -k Sknown_sites S{sample} RECAL DATA TABLE

sentieon driver -r REFERENCE -t NUMBER_THREADS -i ${sample} DEDUPED BAM \
-q S{sample} RECAL_DATA TABLE --algo Haplotyper --emit_mode gvcf \
S{sample} VARIANT_GVCF
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done

#Run joint variant calling

sentieon driver -r REFERENCE --algo GVCFtyper -v s1_VARIANT_GVCF \
-v s2_VARIANT_GVCF -v s3_VARIANT_GVCF VARIANT_VCF

o IRGMEE IMEAH N M EACIEERER BAM AERER BAM

BRER, REHER Haplotyper EiZAMEFIEN.

]
-

jaaann---n
[

]
,

) N )
Alignment Alignment Alignment
Sorting Sorting Sorting )
L i | i | \
Remove Remove Remove
duplicates duplicates duplicates |
i B i 1 i B \
BQSR BQSR BQSR
\, S
Dedup_1.bam Dedup_2.bam Dedup_N.bam
+ + +
Recal Table 1 Recal Table 2 Recal Table N
| I |
]
HC Variant
calling

6-3 §if Haplotyper 124 BAM U4 {TEASRBANEYSEZRE

#Process all samples independently until BQSR
for sample in s1 s2 s3; do
(sentieon bwa mem -R '@RG\tID:GROUP_S{sample}\tSM:S{sample}\tPL:PLATFORM" \
-t NUMBER_THREADS REFERENCE S{sample} FASTQ_1 S{sample} FASTQ_2 || echo -n

'error' )| sentieon util sort -0 ${sample} SORTED BAM -t NUMBER_THREADS \
--sam2bam -i -

sentieon driver -t NUMBER_THREADS -i S{sample} SORTED BAM \
--algo LocusCollector --fun score_info S{sample} SCORE_TXT
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sentieon driver -t NUMBER_THREADS -i SORTED BAM_1 -i SORTED BAM 2 \
--algo Dedup --rmdup --score_info S{sample} SCORE_TXT ${sample} DEDUPED_ BAM
sentieon driver -r REFERENCE -t NUMBER_THREADS -i ${sample} DEDUPED_BAM \
--algo QualCal -k Sknown_sites S{sample} RECAL DATA_TABLE
done
#Run joint variant calling
sentieon driver -t NUMBER_THREADS -i s1_DEDUPED BAM -q s1_RECAL_DATA TABLE \
-i s2_DEDUPED_BAM -q s2_RECAL_DATA_TABLE -i s3_DEDUPED BAM \
-g s3_RECAL_DATA TABLE --algo Haplotyper VARIANT_ VCF

: i . e
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6.2 Haplotyper 1 Genotyper HRZIFASERE

Haplotyper %1 Genotyper XM EER L RIEAL A EZREEINERE

BER VCF RN, IAFRSIFAIRIRE TR

o AC: EFEBEGIEAEREITHE, $YE84 ALT FAER, &HHNIF

® AF: SEPFIRER, 8N ALT SRR, &HIHMIRF

® AN: EARNEREPIREEER

® BaseQRankSum: Alt 5 Ref FEREART Wilcoxon FFIiQIGH Z 5%

e ClippingRankSum: Alt 5 Ref BEEBIREIEN Wilcoxon FFIIGILAY
Z 5

® DP: BRARNAGFE

® ExcessHet: S ERSMEEHIHIGILA Phred 17E p B

® FS: ([ Fisher fEMISIEICNISERIFAY Phred #57E p &

® InbreedingCoeff: 5 Hardy-Weinberg HREEHELY, iRIEE MEARNEREE
(VAT AL R R EL

® MLEAC: S(UERITHEIISEANSREAE (MLE) |, $384 ALT SEE,
=5 HAYIRRE

® MLEAF: E{UERITERNSEAMUSAEE (MLE) , $384 ALT SEE,
g dlfasl i [

® MQ: RMS BgifRE

® MQO: MAPQ == 0 HUIS#EE

® MQRankSum: Alt 5 Ref 1EREIREAY Wilcoxon BFNIEIEAY Z 52

0 Wy
i

e -
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® QD: TREFE/RERE

® RAW_MQ: RMS BA§3REMIRIAEERE

® ReadPosRankSum: Alt 5 Ref {ZHUUERIFHY Wilcoxon FRAIHEIRAT Z
5%

® SOR: #MIHERIFAY 2x2 FUBLRAIRIFRELELL

o SAC: FBNFUER (BfF5%) NEEMREE CANESEE

® AS BaseQRankSum: S(EFEIES

® AS FS: HERSHMMER Fisher fEiRiQIGNSHRIFRY Phred 1RE p
=]

® AS InbreedingCoeff: 5 Hardy-Weinberg HRE4ELY, 1RIEGMERRIE
EEMIARA TS EESE R AR R

® AS MQRankSum: HFUERFSF M Alt 5 Ref EERG RERY
Wilcoxon ®#FIHIGHY Z 55%L

o AS QD: HEFIEFMTREEE/RERE

o AS_ MQ: FHERRRM RMS MSIRE

® AS _ReadPosRankSum: FHEREGFRMY Alt 5 Ref ZLEUERITFHY
Wilcoxon FKFIHEIGAY Z 555X

® AS SOR: HUERIFRIHENHERIFRY 2x2 FIERRAIXIFRELIELL

0 Wy
i

e -
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6.3 LEXIEHEERIEIRGS BREATIEEY
IR R ERE RB AT, IUEEIIFLEMEE BAM

HRY=S(EL,
sentieon bwa mem -R '@RG\tID:GROUP_NAME_1 \tSM:SAMPLE_NAME \tPL:PLATFORM' \

-t NUMBER_THREADS REFERENCE SAMPLE_1 [SAMPLE_2] \

|samtools view -h -g MAP_QUALITY_THRESHOLD - \
| sentieon util sort -o SORTED_BAM_1 -t NUMBER_THREADS --sam2bam -i

Loy

A
1}
A

www.insvast.com HSRIEERABRAT o
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6.4 1T Dedup LitFic EEMAEE ST
FOERTUEE dedup SAKIEEESY, FEKEASKEEIINESFS.
LITFE41AHYT dedup LARIRHREEERIEE EEsn0TeI:

sentieon driver -t NUMBER_THREADS -i SORTED BAM \
--algo LocusCollector --fun score_info SCORE_TXT
sentieon driver -t NUMBER_THREADS -i SORTED BAM \
--algo Dedup --score_info SCORE_TXT --metrics DEDUP_METRIC_TXT \
-- output_dup_read_name DUPLICATED READNAMES_TXT
sentieon driver -t NUMBER_THREADS -i SORTED BAM \
--algo Dedup --rmdup --dup_read_name DUPLICATED_READNAMES_TXT DEDUPED_BAM
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6.5 [EHE{RESHEURNAREEN

SERMASIEESECRRERESHET, BIA FASTQ FfiREAIHERER
ARt ZRFHERESSS, AXMERT, TFBERLSERIEFTERKAJENR
SeIEERE, RIAERREET AN =E RIRRERERS SEEMRITS AEXA
RERERFE, XNIRNZBSE TREARERE D HEREL TR,
&, EeJLUME Haplotyper B¢ TNhaplotyper 9 min_base qual S

EIANMBELURD SN : EapSfTHRIN --min_base_qual 15 FEIRLARS LEIEAIRR,
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6.6 HMMEFIERMANEEBIEBR RGID BHEX BAM

Y48 RG (E8

MREMASIAER BAM X4, HhEESEAHEE ID EREREMAIEE,
Sentieon® TEGHKEE., XMIEROIAERETE TNseq® F1 TNscope® H,
LMEFNEEEA BAM 49 RG ID #2 "1" At, ATHRRXNGE, &
A LAMERIZINEERIEN RG ER.

#first lane tumor, RGID incorrectly set to uninformative 1

sentieon bwa mem -R '@RG\tID:1\tSM:TUMOR_SM\tPL:PLATFORM"' -t NT \
REFERENCE TUMOR_1_1.fq.gz TUMOR 1 2.fq.gz | sentieon util sort \
-0 TUMOR_1.bam -t NT --sam2bam -i -

#second lane tumor, RGID incorrectly set to uninformative 1

sentieon bwa mem -R '@RG\tID:1\tSM:TUMOR_SM\tPL:PLATFORM"' -t NT \
REFERENCE TUMOR_2_1.fq.gz TUMOR 2 2.fq.gz | sentieon util sort \
-0 TUMOR_2.bam -t NT --sam2bam -i -

#normal, RGID incorrectly set to uninformative 1

sentieon bwa mem -R '@RG\tID:1\tSM:NORMAL_SM\tPL:PLATFORM' -t NT \
REFERENCE TUMOR_1.fq.gz TUMOR_2.fq.gz | sentieon util sort \
-o NORMAL.bam -t NT --sam2bam -i -

#Husing replace_rg argument to modify the RGID and make them unique
#each replace_RG argument will only affect the following input BAM file
sentieon driver -r REFERENCE \
--replace_rg 1='ID:T_1\tSM:TUMOR\tPL:PLATFORM' -i TUMOR_1.bam \
--replace_rg 1='ID:T_2\tSM:TUMOR\tPL:PLATFORM' -i TUMOR_2.bam \
--replace_rg 1='ID:N\tSM:NORMAL\tPL:PLATFORM'-i NORMAL.bam \
--algo TNscope --tumor_sample TUMOR --normal_sample NORMAL OUT_TN_VCF
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7 HEHHFS 5 WA=

7.1 HREHERR

7.1.1 EESEXHLMRER

NRIEHISE FASTA SUHEARTALIE, (EERIGTEERPIEErEdE, &F
BRI TSR EH TS

1.8 BWA 4% g BWA ZE35|., XI5 EI#E " "fasta.amb"  "fasta.ann",

" fasta.bwt", ".fasta.pac"#0".fasta.sa" {4,

‘ sentieon bwa index reference.fasta |

2. {8F3 samtools 4pY, FASTA SH4ZRE|, 1XE6I5E" fasta.fai" 4,

‘ samtools faidx reference.fasta ‘

3.4 Picard &£ F7=F8E, XERIE".dict" 4,

java -jar picard.jar CreateSequenceDictionary REFERENCE=reference.fasta \
OUTPUT=reference.dict

7.1.2 #&F RefSeq SX{4LA( (T

RefSeq 4T 4§ CoverageMetrics EiEMERBAZIERKS. AT FEA
M UCSC ERZENILEEE TEA RefSeq 3, FEIEAEAFIALRXI B I THE
Fr. BEWTHIR, SRENTUTSE:

1. AT BRSLER

grep -v ““#” FILE.refSeq > FILE.refSeq.headerless
grep -e “M#” FILE.refSeq > FILE.refSeq.header

2. E35E(ER unix sort YR THERR.

’ sort -k 5 -n FILE.refSeq.headerless > FILE.refSeq.presorted
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3. {55 GATK sortByRef.pl (FTMIREN) #1 FASTA %5/ fai iIRR&4HER,

perl sortByRef.pl --k 3 FILE.refSeq.presorted FASTA.fai --tmp ~/tmp \

> FILE_sorted_headerless.refSeq

4. KBRS

cat FILE.refSeq.header > FILE_sorted.refSeq
cat FILE_sorted_headerless.refSeq >> FILE_sorted.refSeq

........

. N . N Gl
www.insvast.com EERIEENABIRAS @
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7.2 ENI)RE
7.2.1 Sentieon ZZEAFHIR jemalloc error

AL %IE{T Sentieon IREFATEESHIATEIR :

ERROR: Id.so: object '/usr/lib64/libjemalloc.so.2' from LD _PRELOAD cannot be preloaded:
ignored. Failed to contact the license server at 10.10.10.1:8990

XMEIRS jemalloc 5K, Jemalloc 2—1RESECES, $HIZEES=PH
BRFHECHRERE DRIRFRR BT 7 1L, Sentieon XA jemalloc 3k
B ZE Sentieon WAEFFHNRNFEEMEARMERE, LHRE Sentieon
bwa-mem,
RRTIZ:
1.%2%E jemalloc:

MNFAREEMERSR, LRmSUT:

® RHEL/CentOS 8.x:

yum install epel-release

yum install jemalloc

EMALZZEELE /usr/lib64/libjemalloc.so.2

® RHEL/CentOS 7.x:

yum install epel-release
yum install jemalloc

BIANZZETE /usr/lib64/libjemalloc.so.1

® Ubuntu 20.04:

apt update

apt install libjemalloc2

BIAZETE /usr/lib/x86_64-linux-gnu/libjemalloc.so.2

® Ubuntu 18.04:
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apt update
apt install libjemallocl

BUANZZETE /usr/lib/x86_64-linux-gnu/libjemalloc.so.1
2. FIRETHIREGBRIEMESR, 155% jemalloc GitHub TTH
(https: //github.com/jemalloc/jemalloc) LAFKEXE XA+ ZE L%
jemalloc NEZ(ER.
3. ERNMEZEEIZ TN jemalloc EEZEl Sentieon H:
flan, 7£ CentOS 8.x Z4t L, #£i={T Sentieon TEZHI, EeJLAERLATS

SIRERELR:

‘ export LD_PRELOAD=/usr/lib64/libjemalloc.so.2 ‘

7.2.2 FoliEEBE: No more license available for Sentieon...

IERIZEIT Sentieon ®IHHEAZEEIT ERIIFANESRICITASER, =

LK
o

FAEER. XMERRERENERIEITHG S ERBE RGBT 73
AUFRRIESZSAIZ 0. A ERL T o S EERIGRIRAIEIZE

l sentieon liccInt query -s LICSRVR_HOST:LICSRVR_PORT klib |

Sentieon®ip SHEFAFT RTINS TERRE, BindA2KM,

7.2.3 Driver KM FHERig1=: Readgroup XX is present in
multiple BAM files with different attributes
HEMAR N AER BAM X4, Eh8SEAMHEE ID BEAREREMAYEZER,
SFEIEEIR, 80, 7E TNseq®7F] TNscope®Hh, BHEBFIEEREA BAM X
{489 RG ID #B2"1",

EfEF BAM U4 2 R, SHEEMIEEAILAGE RG ID fE—, FINETE SM &R
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i INE RG ID H, fERILABE B RIRRAIRRR T 52
8i& , AT LAEFE samtools addreplacerg THRESRIS BN BAM ST4AY RG ID
FHEEME—:

#add the new RG and modify all reads in the BAM file
RGtag=$(samtools view -H SINPUT _BAM|grep "@RG|sed "s|ID:SORIG_RGID|ID:SNEW_RGI
Dlg")
samtools addreplacerg -r "SRGtag" -o STMP_BAM SINPUT_BAM
#reheader the BAM to remove the original RG that is no longer used
samtools view -H STMP_BAM |grep -v ""@RG.*SORIGINAL _RGID" \
|samtools reheader - STMP_BAM > SOUTPUT_BAM
rm STMP_BAM

7.2.4 Driver IREZ & : none of the QualCal tables is
applicable to the input BAM files
HEZEREERERBAXGHISEEAENATRARN BAM X4, 1X8]
BERHTERTS BAM XU AKIMIVERIER.

= QualCal 95N BAM X47E RG FRAISBIEMRIFERAT, AlRear-EItE
&, Blan, R RG AY PLFREIRE S ILLUMINA LISMOEbE, MAREkEX
MER; EXFMERT, BEEEH BAM LGS /1S MR/ A ERNFER,

BtiEaT L s5F samtools reheader IHEE,

7.2.5 {EFI BAM 3Z{46U72RY FASTQ X{4AT, BWA [ERREXE
:B]SEES

SEME BT EIREHFRY BAM SXAEIERT FASTQ SU4RY, AIRERRERTE
RIRGTRIIERRER 0 4HE] FASTQ BIANBIRE. EXFHER F, BWA TIEEER]
FTERERASERENRE, EARSREES T ARSI R B EGI IR
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=
RTRLOBERNEER, BRIZELERF bam XS, LFBRARIMETAYEER
SWHBEE—E, EJLAER samtools RHEIX—R:

samtools sort -n -@ 32 input.bam | samtools fastg -@ 32 \

-s >(gzip -c > single.fastq.gz) -0 >(gzip -c > unpaired.fastq.gz) \

-1 >(gzip -c > output_1.fastq.gz) -2 >(gzip -c > output_2.fastq.gz) -

7.2.6 Driver 8% Util XM HFRRE51R: can not open file (xxx)
in mode (r), Too many open files
HERAMRARAR R AT R TR IREIR BB A B .
ERILUBISIRE RS ulimit -n SREERIEGEIR, £ET Linux RSS!
MBERFPRATTHERIRSE, ETUTwS:

‘ ulimit -n ‘

BIZLA root BpFRIES 4/ etc/security/limits.conf K& EESHIBRE, FHAM

AR 217
* soft nofile 16384
* hard nofile 16384

NREHNARFETRIZ Ubuntu, IERBERBUTRINZEN shell BcEXH

~/.bashrc /:

\ ulimit -n 16384 \

EREEDHERFAENERSEEEYNEN. BRE, BITETUTHSEER

WEARIEMRNA:
‘ ulimit -n ’

S RORE] 16384,

. o i R
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7.2.7 Driver KM H R R=igiR: Contig XXX from vcf/bam is not
present in the reference, or error Contig XXX has different
size in vcf/bam than in the reference

IHERERARERBAR VCF 8 BAM X{4558% fasta XIS, X4+
89 contig AMFHETFSEH, 8 contig BIK/N\ARE., XRAIBERHATFER T 54
FE&E 4 IER VCF 5% BAM SZHHIERAY.

7.2.8 Driver IREZE: Contigs in the vcf file XXX do not
match any contigs in the reference

HWESIRAREZBAR VCF XH52% fasta IEARFRE, E4HRY contig
AMEETSER. XRABERRTERTREARSER VCF SRR,

7.2.9 BWA XM HEREERE: Killed

%4 BWA IIRERSZIE) SIGKILL (5SRY, SF-4IER. MRERATANE
ARE, SIGKILL TTHERHAMZIINEFARE (OOM) EIBS&XR. Ealllites
E% FHRZBELSA SIGKILL (5528 H OOM EEEE X,

ERRILEEIR, EeJLAER bwt_max_mem IMEZERF/D> BWA BIRNEFFER.

Bl
AL ST
-glt o
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7.3 KPNS - EHIRIRTRRAFE

7.3.1 A3ZHFRER bgzip K488 9zip E48 vcf Xt

B gzip THARAUFRENEN RS FAEREEMEE, REMA bazip F4HR
HOSTHEA T 2B

Hitt, Sentieon @RI gzip FE4EHI VCF STEHEREIN.
BEFXLS A, (BB gunzip BERTH], RIS FESEEFER bazip
BEfIEYE.

W&, EEILMER util vefconvert B FR4EHIZEE ST

l sentieon util vcfconvert INPUT.vcf.gz OUTPUT.vcf.gz

7.3.2 A% gzip E4ERY fasta 3214
B&1, SRR gzip 4800 FASTA SUEEREIN., IBEEAEAZ 8T gunzip
XL {4,

7.3.3 FASTQ XHEZERH SANGER [FE1E3
SNSRHRAY FASTQ STHEETE 1.8 Z&IEA llumina™ R AL, SRRE
DEUEAZE SANGER 183, IXOJRELF=4EHMER, Sentiecon®EEHEZHH

ARIENR S EE RS TS,

7.3.4 Driver KM HFHER§5i1=R: ImportError: No module
named argparse

7 Python iRAS 2.6.x ERTFE argparse t&HRAIAERIEST tnhapfilter BT,

fi

e iy
b
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SFEER, BHEENER Python 3%%E argparse &R ; Ee]LUBIDIE
17 pip install argparse g f& & FAANEME SRS RTRLIRIE.

. . o . ek 5
www.insvast.com EERMEERABIRAT miHzsh
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8.1 TMEHTEMEE

GATK: EEHESHTTESE (Genome Analysis Tool Kit)

VCF: T, (Variant Call Format)

SAM: FHILES/mRESE=, (Sequence Alignment/Map)

BAM: Zi#4lE4EH9 SAM &=, (Binary compressed SAM)

BCF: ZitHIEa TSN (Binary compressed Variant Call Format)
BED: NiEesaJ RERET, (Browser Extensible Display)

Indels: #HN-HS (INsertion-DELetions)
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8.2 SaRFEHRFNERIEPRH
SENTIEON 2 E/REFZFATETHIFIEINFI, K& SENTIEON B, FRIFENE

eI, FMELMH R EFERSEE IS .
RENERHMIBRARER.
SENTIEON, SENTIEON AY{Halp&R. LA TBRLREFMIITEANTEA:

1. AR A RARE R YRR RRIA, BiEsEH ST e RiRER M
HHYEARIARIE ;

2. AR R EAER D AL AR R AT BE R P AE AU AR F AR IS E.

EEEATFRNRSTERN, FRASEFHERIESN, SENTIEON fRAAYEME, ST
MEMF RN RS IR R R, A EAMSSaARaERRIE, SR
ARFTAENRIERNEHE. RN EREERERNERFRILE.
SENTIEON REGFAIFAMRIE SENTIEON £044, S RBEHEMITI A
B, TR ERNETT.
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