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SentieonfR{4 ATENARHERTERICU_ROTHZE, EOTRE

524 BB FBWA/GATK/MuTect2/STAR/Minimap2/Fgbio/picard & & #R Y
HUHER, EVRFFRAESERNAHE T, KIEREFWGS, WES, Panel,
UMI ctDNA, RNAFNFHIRERIDITERMGHEE, FEBRIEERE_
. ZRNFFEE, IEEFKNGS, KIEKNFEIREHITSNP/INDEL/SVHHT,

Sentieon Genomics Software

illumina, MGI, PacBio, ONT. GeneMind. lonTorrent, Element, Ultima..

ARFEEERE. 2HDTFUF
BEORBAT

ABBSITIE . AAEBXEZRAGN

BETHFISET RS ERE/S B F4E/Panel U

[z sl

RIS U BRI, FFPE, MAFRAENIMEEETR

RIERAF AFNENSEEESBAERENES LR EMNEE

ERERE EEERBCENITHon-targetflloff-targetAfREM R

2R R AFASTQRBAMX iRt BRIz T TR

WEFFIEERS JIDNA/RNA/=REUBIREIIRARBWA, STAR. Minimap2

DNAseq : [CECATKZ MERALR, RIRS-1015

PRRIESALN
DNAscope: #lE3# 8!, BRAA_N. ZRUFFE

TNseq: [CEZMuTect2 v4245R, 1RIR5-10(%

BEZE S AR
TNscope: BELHTNseq, ESRHE, EFTctDNA

FIFONT, PacBio={LiciE{<iE

HFRED HEIENGSEE I EE

UMIEIR: ZHER UMIEE, B#RI0fEME
BhEMRDYS]

TNscope: #R{EE RSURMETFAQN

AEAEjoint calling , —/RAEEF205MWGCSHA

BHREAT 4T 962 B AR Agvef>vef B Bid 4R

X BETENFFENFSERS DT

RNAZE 1 SECEGATKRIRNAseqR{ELE, NNERS-1063F

VDI —A4L | USBBHBELIRN, BRET, BERESN
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% ARM Z8#g CPU, TJREEPEERENT{EL. HPC £, BEHOHI=ITE

i, RIFE—EME M RMEETETT BER—EIE.

Sentieon AEIMAEFENREFAREEZNHIREZR, BOTHER
EMETRSTTHRIERSEREMRM, BREFIF2E. DUHEA. IGFRETT.
AT, SESFSA TR SIEA RIS SEEIIRERRG R, HEHE
SEERABNERE.

BE 2025 F 7 Bfp, Sentieon RUCEEELIEEAN 1860+ AFEM
iS5, FAFAbEBEIT 4980+ PB £E =2, #iH R —s/ X480 NEJM_ Cell,
Nature £/ 525 |, 3IFREGRT 1500 &, AP, Sentieon LN ERIE T
Precision FDA, Dream Challenges & MYUEIELLAVEERS, RV ARG 2
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2 Sentieon RIEN| JSE

BITHIR
2.1.1 {4k
Sentieon Genomics #{&ZITHATFE Linux F1EfME POSIX FREFA.
T Linux &S, BATRNEREBLITEER Linux fz55=3:
® IZ{TLAT D ARAZ —eESHAR] Linux: RedHat/CentOS 6.5, Debian
7.7. OpenSUSE-13.2 8% Ubuntu-14.04,
o \EVEIREN£INEFEEE 16GB NfF, £EREEEE 64GB N1z,

o ({EfF) Bik=EE SSD Waes, LASKIGIEABRT I/0 t48E, SLI&K CPU FIA

2\1
228

T o

2.1.2 BRHER
=& Python 2.6.x. Python 2.7.x & python3.x, &EILUBITNLATaS1e

& Python fRA:

python --version

2.1.3 Sentieon®i {4 &7 E
M Sentieon S ARSTIFRAAVSERE FEIKAGE.
BITETIU T <SRESREGE, E+ VERSION 2&ERBIMA, Flu0

202503.02:

tar xvzf sentieon-genomics-VERSION.tar.gz

%3 W www.insvast.com ERRMEERABRAT i
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2.1.4 VFafEER

Sentieon®HEE— NIRRTV, AP EEERR BT ANESBEETIX

1, BN RAFRNSEEGTENIE

o EHIFETFANIE: IFANERTER S LI Sentiecon®Kit, BRYF
ST RERFF AR, M IT SN, EFERIFTIE, tHRis
17 Sentieon®F4RTITENIFEIIMNB Internet (8],

o SERFFANE: TP TERAE, ERLIFIE, —MNERRIZEhITE
MERSS SR EER P — B LiET, 1B TCP MArE M SiFalER
S 28E MLRIEREI T IR ATE. M RATIERR S5 SR TE SR ANl — MEFRIE
HET A LT, ZTagLABEE HTTPS A REtiAasMptHE, FHisid
ISR NEEF MV E TCP in O MR P ELRT ISR AN,

(1) &ERNIT&ITRIE
E(FEARTIHMSTENRE, HETREEREESE Internet, XIF Sentieon®
BRI SIEYTETIE,
E(FEAEVITGLITNIE, BERBLAT S RIERE:
1 EFRREEEHETET A, FIa0, a4 LICENSE_FILE.lic TR F
LICENSE_DIR,

2. AN ANRENRTE

export SENTIEON_LICENSE=LICENSE_DIR/LICENSE_FILE.lic

5% 4 T www.insvast.com EESEERAGIRAT mEsws
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(2) &BEIFAIEIRSS =R

SNl 2-1 F, VFRERRSS s e LA N1

1. FAIEARSS B8N iZBE % 51A] Internet LAATIFRIIESGIE,

2 ITE T RROZEEEEIT % LICSRVR_HOST 15 aiEARSS 8.

3. 11TV AIEAR S =eAOtlee 8 — I iR D AE RS i, HFEHET R

AILAGAZImO,. XBEHINRIRATAimOZ LICSRVR_PORT,

HEDREEET
LICSRVR_HOST:LICSRVR PORT
BFRIEARSS =5

l¢jﬂ£ﬂ Ejj ag

VFRNIEARSS 23115
BEMLASGIEFRIIE,

B 2-1 & /MRS BRATHRFNE

EoTRERE IT FESTIFRIREL LICSRVR _HOST: LICSRVR PORT, HEBIAKE
EIREEK,

5 NMRIFERSSAUTHKEEE, B NAT SHEDRSE, UTR
] WA FRIIEARSS 2R EH#/IP AIRESHEFRENR/IP AE. JNRBXFMIE
EEREGT LRSS 2ESBERISERR IP thil, MitETIAM NAT 59 IP itbhibiE
KIFENIE. 5B sentieon@insvast.com,

%5 i www.insvast.com HSRISERABIRAT b
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BRIRUUTSBEREUFaNES S, REFMUNIFERSS =5

1. BLATEERXLSA sentieon@insvast.com LUSKHEF RIS :

® IS TIFANIEARSSAIH2889 FQDN (Hostname) LICSRVR_HOST,

® I5EMJIHO LICSRVR PORT,

2. R IR RIS - S I AIEAR S5 88 LICSRVR_HOST, EAMRIIFEIIE
ST F LICENSE_PATH/LICENSE FILE, TEIFEERRSS 28 i TLA T aSLA

BRI RNIEARSS 2R IHTE |

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

3.8, EALAMER 2.3 REFITARARS - FBIFANERSS=R (LICSRVR)

TERRGRSZSITITHNRE, BIFRNERS R EH B NRFETIFHE.
4. Sentieon®LEHZFR, EIFAIERS S LEITUA TGRS, HIATFENER
BERCRIHTIEEET.

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

MR LIRERLKEERAER, WIFANERS R EEFHIEEEIT.

5. ZSFEHP—MTES A, A Sentiecon®ZEBR R, BNET EAGS:

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

R LIREINRBEIRER, WtETRIEBA LGRS =S,

6. IREUTIMEZE, ERalLITRERT .

export SENTIEON_LICENSE=LICSRVR_HOST:LICSRVR_PORT

%6 www.insvast.com EEEESRABRA
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2.1.5 RFRFIFEK

® 315 Python 2.6.x, Python 2.7.x 8 python3.x ~2EZkIA Python iRk, &

BILUREIATINGERE
export SENTIEON_PYTHON=Python_location

® WNREFERANHIFANEN S, BIREUTEEE, Hep LICENSE DIR 21F

BESIARTERIIE, LICENSE FILE.lic BYFalEs44E:

export SENTIEON_LICENSE=LICENSE_DIR/LICENSE_FILE.lic

® NRAFERFAIERSE, FIRELTIMEEZE, HA LICSRVR HOST #

LICSRVR_PORT 2RSS esiIFENBFmO. FEEsHT—.

export SENTIEON_LICENSE=LICSRVR_HOST: LICSRVR_PORT

o NS ERN, B TATSE #4872, H PATH_TO_SENTIEON_BINAR

Y DIRECTORY 73 Sentieon® 4S04 HILE B F::

Export SENTIEON_INSTALL_DIR=PATH_TO_SENTIEON_BINARY_DIRECTORY

® {5/ NFS &S, J9iE=S14RE, 1545 SENTIEON_TMPDIR IMEEEIRE N

TREAHEIRIEIGRSZHE -

export SENTIEON_TMPDIR=/tmp
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2.2 BiRiE{TFL
RAMRHT —MREN IS, HFaarFAfEE, LEeiiEits
FHL MR

quikstart JE7RINB$&4E: https.//ftp.insvast.com/sentieon quickstart.tar.gz

REAN BB 2R NRBIRVEE, BREFEARNFFIETEISEME., (R
{58 Sentieon DNAscope Ffe4hE—4ATRi lllumina fastq ST/

® BWA: KiZREUEIZSEERA,

® Metrics, LocusCollector: WEIERFIHER,

® Dedup: ARRESIER.

® Variant calling: DNAscope ZE&4&3I,

& : DNAscope (RIEFRAFT _EAREMNER., WTHMES, BEA

DNAseq.

2.2.1 iIETIREAIE
EFHAGA, BETEIRENISSHZHRER, HBSETUATHSRE:

tar xzvf sentieon_quickstart.tar.gz

BHEZLUTRSE:

® sentieon_quickstart.sh: IRENEEANRFEAYRG shell 1A,

o reference: 83 AKERBSEMFIEH SNP (SRR HRIBR.
® models: % DNAscope #&EEIZHHER,

® FASTQ files: BRI,

S THIAZA, CRERRERMKE T DANEETE, GFRIF B RER.

% 8 0 www.insvast.com EERMEERABRAT =iy
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RIEFERIBERNRIEESRIE sentieon_quickstart.sh FRIFAFIZE.

# Update with the location of the Sentieon software package
SENTIEON_INSTALL_DIR=/home/release/sentieon-genomics-202503.02

# 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

F5: EAFIRE shell I sentieon_quickstart.sh

® FLfRER FOEER N NBREEE,
¢ 1SR EENEENARINEAS EARRIZTR.
EIREY CPU #2088, FAFALAETT nproc, ¥1TRAfR:

nproc

EBFIFHBIEAR sentieon_quickstart.sh FIRARIERERD, 1BRIES DT

BN FMHaIENET.
WE, RFIE1T sentieon_quickstart.sh KEoIIA, HMREREFF, TH
BURY Linux fRS5=8. L, BNMETANEE 3-5 0. LFRIEBUATITREINE.

sh sentieon_quickstart.sh &

%9 1 www.insvast.com EERMEERABRAE
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2.2.2 BIXE{TEIRYEE
LI @ 5IR R ENRAYE 5SS E R, 87 BELZIFE, BEIRiEXI0Y,

XHE

sorted. bam

ik

ffH Sentieon® BWA mem BEATEUXTJG, FFHIERALALbRHEF R BAM SO

score. txt

B B HE S

aln metrics. txt

X I 7 2 B T X A B G THE B

gc_summary. txt

GC b IEGETHH 2

gc_metrics. txt

qc—report. pdf

GC fmir tEguit I dR%ds & PDF Al MLALIR 5

qd metrics. txt

qd-report. pdf

ik s Ji B L A R SO B

mq metrics. txt

mg-report. pdf

P8 I L B I P AR AR AR A R ot SO Rt

is metrics. txt

is-report. pdf

N BOR/N A BB SO Rt

deduped. bam

LEMNBE R BAM SO, CRERES SR

dnascope. vef. gz

DNAscope A8 564 B 1 4 4% =0 VCF ST A

%10 |

www.insvast.com iSRS ERAERAT =2



http://www.insvast.com

F ¥t / Sentieon HIEN[IFEFE

23 BN ARARS

2.3.1 {EM sysvinit EIFLERSSMEARFIRSIET

INREHRRBREESRNY System V BafIA, EJLUBISLL root SHIETT

AT e KRBT IR SR F T EaNEa0:

1TBHBEEXNEENH,; BEENXEHEFE A /etc/sysconfig/licsrvr; {B1E
Ubuntu &, BEEBXHIERE /etc/default/licsrvr, LATE2ECESERIRAG,
{ERHEFRIFAFE sentieon 1RE:

® /home/sentieon/release/latest 215[AEFHT Sentieon® RHBLRIEBR
RIRF Sk

® /home/sentieon/licsrvr RiE1T licsrvr BRESHISIIHE

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

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

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

2 GRS S ETMAZEE Jetc/initd BRF. [SHHAQSELTRE
h,

install -m 0755 SSENTIEON_INSTALL_DIR/doc/licsrvr.sh /etc/init.d/licsrvr

3. REHEAKRS. RIEENERS, BBEITARNGS:

o INREMRFRLRI T Linux TREEMZOIE, FITESR init IR
K,

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

® WIRIGHIRAARLTE Isb —E4E, R chkconfig < EHEKRSS.

chkconfig --add licsrvr

chkconfig licsrvr on

% 11 | www.insvast.com _ERISERARERAT] Eisve
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® ¥4F Ubuntu #1 Debian &%, WIREIRE Isb/install initd —iHHIS &

HIEEALE Isb-core &, £/ update-rc.d ST EHBAIRS.

update-rc.d licsrvr defaults

update-rc.d licsrvr enable

4. 1ERILAER service apREnl/FIL/BER/MAERSNE.

service licsrvr [start|stop|restart|status]

2.3.2 {#[ systemd ISFRNERSRMENRREIRSSIETT

ERILMERBRER SR systemd RSEHIIRSINEERIREITANEIRSS SFERS

FEFIEEN. Ak, LA root BMHIETIATEGS:

1.9NREER Sentieon® HRHEH doc SXHEFH licsrvr.service ¥F
RS BRENHE, SFECNEMNARBNVENY, BREFERAFPS
sentieon:

® /home/sentieon/release/latest 215[AEFT Sentieon® RHBLREBR
RIRF Sk

® /home/sentieon/licsrvr RiE1T licsrvr BRESHISIIHE

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

BE, BRILUREIT NS =R A L S e R R P &/ 8 E

=B

(=10

2. BF IR ES IR oI AR EE] /etc/systemd/system BHRH,

install -m 0644 SSENTIEON_INSTALL_DIR/doc/licsrvr.service /etc/systemd/system
3. 1317 LA TS LA T B EaIRY Bal B el iR S5 Es -

systemctl enable licsrvr.service

B
Z
.

. e e . o
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4. 180TLAER systemctl s SFaEaIflELLIRSS.

systemctl start licsrvr.service

systemctl stop licsrvr.service

.-
.
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3 Sentieon THE
3.1 Sentieon TE?%IE

Sentieon® =g Sentiecon®TH BRI & W GATK i#IETH
Sentieon® BWA Sentieon® BWA 52 B LU S A e Bt BWA
BRI 2R SNV/
DNAscope DNAscope -
Indel/SV Fa il
JIk 2 SNV/Indel
DNAseq® Genotyper UnifiedGenotyper
K, AT A
DNAseq® Haplotyper R £ SNV/Indel &3 HaplotypeCaller
FEARIE S A I,
DNAseq® GVCFtyper 2 UE R H T GenotypeGVCFs
%3k 200, 000 MEEA
DNAseq® VarCal THREAR 7 B B AR VariantRecalibrator
DNAseq® ApplyVarCal I FH AR S o o B AR HE ApplyRecalibration
RNAseq RNASplitReadsAtJunction RNA SNV/Indel &l SplitNCigarReads
RNAseq Haplotyper RNA SNV/Indel #&3 HaplotypeCaller
PRZM L SNV K63,
TNseq® TNsnv MuTect
| R LE
TNseq® TNhaplotyper {2 e SNV/Indel &30 MuTect2
TNhaplotyper2 + GATK4 ] Mutect2 A
TNseq® 12 SNV/Indel A&
TNfilter FilterMutectCalls
ciet AR 4 B SNV/
TNscope® TNscope® -
Indel/SV F&il
HHTA Dedup F1 LocusCollector PATEEE Picard MarkDuplicates
NAE G RI LRI AS RS | RealignerTargetCreator
HHTA Realigner

AT Indel FEELNF

F1 IndelRealigner

% 14 W
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BaseRecalibrator.
HAHTH QualCal PAT IR o 5 o0 B AR U
AnalyzeCovariates
WHTA ReadWriter 1) 8 BAM 044 PrintReads
Picard CollectAlignment
AT HE AlignmentStat QC 8#7
SummaryMetrics
Picard CollectBaseDistr
WHT A BaseDistributionByCycle QC 847
ibutionByCycle
Picard CollectVariant
BHT A CollectVCMetrics QC $84h5
CallingMetrics
HEHTA ContaminationAssessment QC F8hrR ContEst
WHT A CoverageMetrics QC F8H5 DepthOfCoverage
Picard
HWHTH GCBias QC F& k5
CollectGeBiasMetrics
Picard
HHTHE HsMetricAlgo QC 845
CollectHsMetrics
Picard Collect
HEHTA InsertSizeMetricAlgo QC $84h5
InsertSizeMetrics
Picard
WHTA MeanQualityByCycle QC 845
MeanQualityByCycle
Picard QualityScore
WA T H QualDistribution QC 8#%
Distribution
Picard Collect
WA T A QualityYield QC F8¥r
QualityYieldMetrics
PicardCollectSequencing
SequenceArtifact ArtifactMetric,
HHTA QC f845
MetricsAlgo ConvertSequencing
ArtifactToOxoG
Picard
WA T A WgsMetricsAlgo QC F8Hx
CollectWgsMetrics

%15 |/
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4 Sentieon HE TERTE
4.1 DNAseq®
Sentieon® Genomics AT — BV IR ZH1T Broad TR {ESCHhHE

=00 DNA DTS ERSERE, ¥ https: //www.broadinstitute.org/qgat

k/quide/best-practices . B 4-1 R 7 XHE— N HERIENEEF R,

FASTQ

input reads Sorted.bam
— Dedup.bam
— - — — —— — —
— Alignment [— — S s —
r— Sorting duplicates
— =
—] Variant BQSR
1 calling
€ - —
VCF Recalibration
output table
d
. S s
T —— (optional) I
EEEE ReadWriter
Recaled.bam
E 4-1 #ERT DNA RGNS HTHENEEFE R
4.1.1 ik

EXNEVERERES, BREUTEA:

® a5 ITRIFAEINAIS S ERAZERTY M FASTAX 4, &%

6

FIERETNE, LMERATLAERER 4-1 hiSERIEUE. SILSE HE
SE VM LABER RSB E R TR RIS

% 16 U1 www.insvast.com _ERISERARERAT] Eisve
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& 4-1 SEGRERFIIREIEEK

= i
Jdict FroF Bz {4
fasta SEFHINH
fasta.amb BWA &5 3244
fasta.ann BWA &5 3244
fasta.bwt BWA &5 3244
fasta.fai 513044
fasta.pac BWA 25|34
fasta.sa BWA &5 3214

o — NS MEEHFOTEAZERFFIA FASTQ 3, XEXHEEXRE
DNA MFHIRIAIEE. SRR NGER GZIP [E48H9 FASTQ X4, HR{4HY
58S Sanger 83\ (Phred+33) REZDEAYNH.

o (Flik) BEERETEANBRRERESSHEYEE (dbSNP) HiE. #iE
LA VCF 329z sUER, &I LAGERIA bozip E4EHERSIR9 VCF 324,

o (TNi%) BEAERETEENEZINEMURES. HIELL VCF XHRIFGE
A, &EILMERA bozip 4872519 VCF 304,

HANEYIEREMEAEUTESE:

1 GIEERETRISE | P BIG FASTQ X EERNEES FASTA XH+HEE
SERREXNTT, X—SHRIEREIER LIKE L3 H,

2. 1TEHEER: WP R R R ENMRESUE D TRENRIHEE.

N A
17 www.insvast.com HSRISERAERAT Do
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3. ERIARCES: WLBGNZRERE— DNA 5 FHNFZIRANEL, XWE
SEXEBERYE, FRRMATI ML,

4. (AJi%k) BERESEERE (BQSR) : MEBHENHELARFFSEEIRN
BEMESRENGRES . X—BEHR T NFLRERRIERRE.

5. %R WEBRBCHIEEENTSEEREERESIIVR, FiTES

MEATEZARATEREY,

4.1.2 DNAseq® {EHTE
(1) IBiEmEIRSE
BITERAN S LUBRBINITER BWA ItExS, AR {#EF Sentieon® 4 ElzE

BAM SZ{4F0HER

(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 RIS NAEIEF A a fEit.

BE, EEILAEREMEEE stdout RAERETE SAM ISTVAISERIELYSRE, F

BitaanSHRY BWA 289

XA ST RIATHAN

® GROUP_NAME: EiRIIZEHEALATAHEERAR. RG: ID fEEETHLIGE
RIEIEEFFERE—, XELEZS MNXGEH TIE-ER ST

® SAMPLE_NAME: GiRINENEHESATHIFREFR,

B
Z
.

. e . e
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® PLATFORM: ATl DNA RYIFFS &R, AJ8EAYEIE : ILLUMINA
(4 fastq SXAE lllumina™#188 E7=4RT) ; IONTORRENT (24 fastq 3244

1£ Life Technologies™ lon-Torrent™#/188 EF=4EAY) ; ELEMENT (4 fastq
X {41E Element Biosciences™#/188 E™=4:RY) ; DNBSEQ (4 fastq 3X{47E
MGI™#128 F7=4RT) ; ULTIMA (24 fastq X44E7E Ultima Genomics™#/128
EFEERT)

® NUMBER_THREADS : i+BEHEERINTENZES. RIBNZHETRE
B RSP R ER O, BTERIGT BWA F0 util IS 4HEFRERE
HERLEIE.

® REFERENCE: £% FASTA SUHOINIE., ERIFRIRZE 4-1 PISEIFFEEIH
SEHIRETERMNE, HEE—BNHE.

® FASTQ: #74 FASTQ XM E. MNREERENmNFRA, BATER
A FASTQ2 {E/9tERIAYBCXIHEAS FASTQ 3214,

® SORTED_BAM: HiF/EHIMRET BAM S SHAAINIEFN AR, BEIEER
FYZS IS4 (.bai)

BWA £iRIEG S PERANEEHT-ESMARNER. XERS BWAE—

R EHEIBRAKNDG TS, TORAA/NEURATEARE. HTIRIEER SERNEAE

K, BRNZEFEIR-K 10000000 SREEHRAN (LEHEREM) .

(2) HEEIREEIR
BTN LIER 5 MNMREREREEIE S T RESRISITHEE:

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 \

%19 W
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--algo InsertSizeMetricAlgo 1S_METRIC_TXT \
--algo AlignmentStat ALN_METRIC_TXT

BTN S LANGETHE R REIRR |

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

XL SFELUTHIA

© NUMBER THREADS : I+E & RINTTENZRES. BITENZHERE
BT RS PE AT B O,

® REFERENCE: &% EHE FASTA XHRIE. BNHREE ST ER(E
FARYIERL.,

® SORTED_BAM: FI—MREIERFEERAVUE.

® GC_SUMMARY _TXT: GC {mEfSinEEaS R SR EN R

® GC_METRIC TXT: GC {mEfEirsRint SR ENHE

® MQ_METRIC_TXT: BREIEREFETRER R RIS,

® QD METRIC_TXT: RE/REfEFERELSIUHRIENHE.

® IS METRIC_TXT: fAX/IMERERmH SR EFISUGE.

® ALN_METRIC TXT: LEXJfetnss it SR EMSHE,

® GC_METRIC PDF: GC {mEfEiMR S SR EFIGE.

® MQ_METRIC_PDF: BRESERESIFR S5 SFIEFSF3.,

® QD METRIC _PDF: RE/REfEMR S SIFRINEFIGE.

® IS_ METRIC_PDF: fEAKX/MEIFR SR SFAIREFISUG3.

% 20 W www.insvast.com FSREERABRAT e
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(3) EIRHIRFCES
ELLXIFIREFE, BT EBRIRRYA < SKABRRERIC BAM X HHES. F—
NpSUWEIEHIER, FNSHUTEE, --rmdup EIUEHERIRESH

4 (NREFEZER) ERGHEIFRCAES.

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

XA SHFELUTHEIA

® NUMBER _THREADS : i+BHEERANITENZEREL. RNEWNZHERE
BRG] AT EZ O,

® SORTED BAM: Fi—MREIMERFIEERAVAIE.

® SCORE.gz: |[GA S0 M SFAIERNSGE. R <> ERERANNX
1,

® DEDUP_METRICS TXT: XESIFERBIHMFIEFSUGS.

e DEDUPED BAM: ZEE BAM Wit SRV EFI 4R, HeIEENAYES]
M (bai) .

(4) HERESHELE (BQSR; Tik)

BTN S RIT BN FRIIEESEIER S Eta R MESHHENRE D HATEN

BB, SERREREEE G ER I,

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

BIT=A < KN AEREH CIERERES HERENRS. F— e A

ERELITERERINEIER, FEINT BAM SN AERE,; S-St

B
Z
.

. e . e
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ERTSEREE, S=1 wSRRUERIERIEERRSHIM PDF FRIER.

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

XL SFELUTHEIA

© NUMBER THREADS: i+&E S ERINITENZES. BITENZHERE
BRG] AT EZ O,

® REFERENCE: 2% FASTA X/FMINIE. ERHRESE ST ERERRE
&,

e DEDUPED_BAM: FI—MEENBRFEERIIVE.

® RECAL DATA.TABLE: SERERMIMEIINEGS.

® RECAL DATA.TABLE.POST: IGit/EERERIIUEFIHFS.

® RECAL_RESULT.CSV: B AERIGI EREE R H SR EFISU4 3.

® BQSR_PDF: BSQR ZERHHSIHRINEFHE.

AN ZEERY:

® KNOWN SITES: FR{EEMURESH VCF XHNUE. TllBEES-k
KNOWN_SITES ik B &S M EBMARERS.

® RECALIBRATED BAM: E#tE BAM HitHi SR EFINGE. KBEIEEE
RAIZRS X (bai) , XMEHEAER, EJ9 Sentieon®ZEF4&GNEEAILA
(ERERVERIAY BAM N EERERKRIITHITERIE.,

o
b
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(5) EREN

BTN S RIENERFHRIN A ZBIiHEART BQSR.

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

fERIR B EIET RN, HIENFER Unified Genotyper R4 UELE,

EXMIER T, SAFTEENMNA BQSR, TILMFRAZBIERER BAM:

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

EXFIRER T, FERERIER BAM BERIERIRY BAM I EERVEEERS

HBHERNER, B2, BNZNOAESERENIERSSEEREN BAM

—iEfEH, AAXSSHERERMARR, NSEAERIER,

XA SHRELI A

© NUMBER_THREADS : i+BEHERNTENZES. RIBNZHETE
BT RS Pa AT B O,

® REFERENCE: £% FASTA M{HINE. ERHRIRES % SIRETH RS RME
[,

e DEDUPED BAM: RI—{EEMERFMHEERNNE.

® RECAL_DATA.TABLE: BI—* BQSR MiERAEBEERAIE.

® RECALIBRATED BAM: Efiff BAM RIS,

® VARIANT _VCF: =548 M H SR BFISE-2 . I BRI RS | XX 1.
TESEIS{ER.gz ¥ REHHEE S

AN ZRTIER:

e dbSNP: SATIRCEMERNRREHRESSHEIERE (dbSNP) MIRIE,

&R BEER— dbSNP 3214,

%23 T www.insvast.com EERMEERAGIRAT
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4.1.3 DNAseq® CCDG R/t 4~
IAT2E1E CCDG fuEELiRFEH) DNA R Sentieon DNAseq Sl A 7R

i

#!/bin/sh

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

# 2k 3k 3k ok ok 5k ok %k 5k 5k ok >k 5k ok %k 3k 5k >k %k 5k %k %k 5k 5k %k %k 5k %k >k 5k 5k >k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k >k 5k 3k %k %k 5k >k >k 5%k %k >k %k 5k %k %k 5k %k >k %k >k >k %k >k %k *k *k *k

* kK K 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

# %k 3k 3k ok %k 5k 2k %k 5k 5k ok >k 5k ok %k 5k 5k >k >k 5k %k %k 5k 5k %k %k 5k >k >k >k 5k >k %k 5k %k %k 5k 3k %k %k %k >k >k 5k 5k %k %k 5k %k >k 5k 3k %k %k 5k >k >k 5k 3k >k %k 5k %k %k 5k %k >k %k >k >k %k 5k %k k *k *k

* kK 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=$(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
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# You do not need to modify any of the lines below unless you want to tweak the pi

peline

BRSOk Kok ok oK ok ook ok o K oK o K oK o K ok o Kk o o K o oK o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K ok ok ok ok ok ok o K ok oK oK o K oK K
3 K K oK oK 3k 3k ok ok K K K oK ok ok ok ok K K oK oK oK 3k 3k 3 K K oK oK oK 3K 3 o K K oK oK 3k ok ok ok 3 oK oK 3K ok ok ok o K K K oK oK 3k ok o K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k k
WORKDIR="$START_DIR/S{SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

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

(R
( SSAMBLASTER --addMateTags -a || { echo -n 'samblaster error'; exit 1; }
) 1\
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:SSM\t
PL:SPL" -t SNT \
-K 100000000 -Y SFASTA SFASTQ_1 SFASTQ_2 || { echo -n 'error'; exit 1; }
) 1\
SSENTIEON_INSTALL_DIR/bin/sentieon util sort -r SFASTA -o sorted.bam -t SNT -
-sam2bam -i -
fi
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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

# 2. Mark Duplicates with Sentieon

B Rk sk k ok ok ok ok ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o

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
t1;}

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 3. Base Quality Score Recalibration with Sentieon
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k % % 3% % %k %k k¥
interval_arg="--interval chrl,chr2,chr3,chr4,chr5,chr6,chr7,chr8,chr9,chr10,chrll,\
chr12,chr13,chrl4,chrl5,chrl6,chrl?7,chr18,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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# 4. Haplotyper with Sentieon
# 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 3k 3k sk 3k 3k 3k 5k 3k sk 5k sk 5k 3k %k sk 3k 3k 5k 5k sk %k 3k %k %k %k k sk ok 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¥4 FASTQ Lkl E
LATF2 Sentieon DNAseq BB FAMBEANMFEARZ A fastq KGRI DRI AR :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok ok K K K oK ok ok ok kK K K ok ok ok ok

#*o# # B O o

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.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=$(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 >k 3k 3k %k 3k 3k >k >k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k >k 3k 3k %k 3k 3k %k %k 3k %k >k 3k 3k %k %k 3k %k %k 3%k 3k %k %k 3k 3k >k 3k 3k %k %k 3%k 3k >k 3k 3k %k %k 3%k %k >k 3%k 3k %k %k 3% %k %k 3% 3k %k *k k%
3k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k %k %k 3k 3k 3k 3k 3k %k %k 3k 3k >k >k 3k %k %k 3k 3k >k 3k 3k 3k %k 3%k 3k %k 3%k 3k %k %k 3%k 3k >k 3k 3k %k %k 3%k 3k %k %k 3k %k %k 3%k %k %k %k 3k %k %k 3% 3k %k %k 3k %k %k 3% 3k %k *k 3k %k

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

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

# 0. Setup

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

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

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

# 1. Mapping each set of input fastqg with BWA-MEM, sorting

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

#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="SBAM_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 \
$FASTQ_FOLDER/$FASTQ_PREFIX$iSFASTQ_SUFFIX_2 || { echo -n 'bwa error'; exit 1;

P) A
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 %k 3k 3k >k >k 3k 3k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k 3k %k >k 3%k 3k %k %k 3k %k %k 3%k 3k %k *k k %k

# 2. Metrics on the multiple sorted BAM files

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

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

--adapter_seq '
{ echo "Metrics failed"; exit 1; }

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

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 gqd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
cs.txt

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

BRSOk Rk K ok ook ok o K oK o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k 3% % 3% %k %k %k k¥

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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2a. Coverage metrics
Bk sk kb ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk sk ok ok ok ok sk ok o
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit 1;

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# 5. Base recalibration

# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k 3% % 3% %k %k *k k¥

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 %k 3k 3k 3k ok 3k 3k %k %k 3k 3k 3k 5k >k 3k >k %k 3k 3k 5k >k 5k >k %k %k ok 5k 3k 5k ok %k %k %k >k kok kk kk ok

# 6b. HC Variant caller
# 3k 3k 3k 3k 3k 3k 5k %k 3k 3k 3k 3k 5k 3k %k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k >k 3k %k %k 3k %k %k 5k 3k %k k k 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; }
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4.1.5 DNAseq® 2/pRFMRFSHriE
A2 Sentieon DNAseq E2/MNEFMFE (WES) FEISHTHIA RG] :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

CTE S

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="$FASTQ_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=$(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

B KR Kook kK ok ook ok o K oK o K oK o K ok o K o o K o oK o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K ok ok ok ok sk ok o K ok o K oK o K Ko K
3 K K K oK oK 3k 3k ok ok K K oK oK ok ok ok ok 3 K oK oK oK 3k 3k 3 K K oK oK oK 3K 3 o K K oK oK 3k ok ok ok 3 K oK 3K ok ok ok o 3 K K oK oK ok ok o K K oK oK oK ok ok kK K ok ok sk sk ok ok K

% K K K ok oK ok ok ok ok kK K

BRSOk Rk ok K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% 3% % % 3% % % %k k¥
WORKDIR="$START_DIR/S{SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 1. Mapping reads with BWA-MEM, sorting

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

( SSENTIEON_INSTALL_DIR/bin/sentiecon 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; }

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2. Metrics

Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o

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 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 -o qd-report.pdf gqd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
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cs.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt

BRSOk Rk ok o K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k 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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# 2a. Coverage metrics

# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k %k % % 3% %k %k *k k¥

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; }

BRSOk Rk K ok ok ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 5. Base recalibration
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3% % % 3% % %k *k %k 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

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 6b. HC Variant caller
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % %k %k k¥
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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[T\
{ echo "Haplotyper failed"; exit 1; }

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

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

#
#
#
#
# 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® 2ERFEHNFES 4
AT/ Sentieon DNAseq 2 ERHANFE (WGS) HRID ARG :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

CTE S

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="$FASTQ_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=$(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

B KRR Kok ok oK ok ook o o K oK o K oK o K ok o Kok o o K o oK o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K ok ok ok ok ok ok o K ok oK oK o K K K
K K K oK oK 3k 3k ok ok K K K oK ok ok ok ok 3 K oK oK oK 3k 3k 3 3 K oK oK oK 3k o o K K oK oK 3k ok ok ok 3 oK oK 3K 3k ok ok ok 3 K K oK oK 3k ok o K K oK oK ok ok kK kK K ok ok sk sk k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% %k %k %k %k k
WORKDIR="$START_DIR/S{SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 1. Mapping reads with BWA-MEM, sorting

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

( SSENTIEON_INSTALL_DIR/bin/sentiecon 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; }

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 2. Metrics
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k k¥
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 "
{ echo "Metrics failed"; exit 1; }

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

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 gqd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
cs.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metrics.t
xt
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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k 3% % 3% %k %k %k %k 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; }

BRSOk Rk K ok ook ok o K oK o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 5. Base recalibration

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

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

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# 6b. HC Variant caller
B Rk sk kb ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o
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; }

K K oK oK oK 3K 3 o K K oK oK 3k 3k ok ok ok K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

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

K K oK oK oK 3K 3k o K K ok ok 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok K K K Kk K

* o# # OB O 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 FHEAE— M BUHRIEIZKHITIER DNA SiTHIZR
MR, DNAscope EERRURIESRILT DNAseq® HiARYRAZ, {BIELLXT
MLEEAENSEEEFRARE. DNAscope SRR LIRS AMBE R
., BRTHEN SNP #/ indel 4b, BIRRTLUSTEEZEFAGT. DNAscope #E

FRT AKEEMRI IR SRINFETES.

4.2.1 fhik

EXNEVERERES, BFEUTEA:

o BRSO ITRIEARN NS ERREZERFYIR FASTA 34,

® — NS MEEBEDITHARRIKEERFYIRT FASTQ X4, XEHEERE
DNA NFRIFIRIEEL. 2R SFFRNGER GZIP [E4889 FASTQ 304, iz
N2 F58E Sanger 1830 (Phred+33) RED#HISUY.

® T M https: //qithub.com/Sentieon/sentieon-models 113 a1f94%FE Ml

ENEEF IR,

o (Ti%) BATHENXAEN BED XF., HERTRIETHESEHNFL
iz

o (Ti%) FREREFELENRRERESSIULHIERE (dbSNP) #iE, iR
LA VCF ST RAER; BRTLAER bgzip FE48HZR5 189 VCF 32,

DNAscope RIEEIEYEEFRIZEEUTLER:

1SRRI % | IX—518 FASTQ SUFHE S ANEEMETRI FASTA S5
BENSEERA, X—SHRESIET LT LT F,
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2. it HEUEER: X—EREUEREMREEIE ST RERFIHEE.

3. ZMEARCES . X—HilIERAE— DNA 3 F#NFZIRAY reads, XL
ESEFEARERMY, FNHKITATIMILESE.

4 (FRHHIEFF IEEY DNAscope TR X—SIRBIERISUEEXY

TEEEREETERIINVR, FHESMEAEZRIIERE,

4.2.2 DNAscope {EHZE

4.2.2.1 EZRRGIFISEEEH

BTN S LMER BWA S381TEEXS, FHERA Sentieon® {481 BAM X
HFOHER

(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 BYI ANNIGEIRE Tt P #id

5 DNAseq® iRy BWA FIiEAEEL, %07 DNASCOPE_MODEL, 240

-x DNASCOPE_MODEL/bwa.model

ZA LT ELATEA:

® GROUP_NAME: H#7RINENEELATHIERBAIRRART. RG: ID & HRIERAY
FRAEEURETFERM—H), XELES MANHEH TINE- [EE DT
REZ.

® SAMPLE_NAME: SiRINZIEES TR AR,
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® PLATFORM: ATl DNA lSFFEEFR, AIAEAUIEING: & fastq X
7 llumina™ 4188 E =4 BT 9 ILLUMINA ; 2 fastq SZ#47E Element
Biosciences™ /188 FF=4ERY/g ELEMENT; 4 fastq SHHFE MGI™H188 L=t
Y79 DNBSEQ; = fastq X {47 Ultima Genomics ™ #/l 88 £ ™= 2 Bt A
ULTIMA,

© NUMBER THREADS : i+&HISERRTENLEL. FABUZHERE
BT RSP AT ER O, BTERIGT BWA F0 util Z3HHIS4HEFRERE
HERIZHIE,

® REFERENCE: 2% FASTA SUHONIE., ERIFRRZE 4-1 PISEIFFEEIH
SEHIRTHERMVE, HEE XA,

® FASTQ: #74 FASTQ X E. MNREERENmNFRA, BEATER
A FASTQ2 {E/9tBRAIECXIREA FASTQ 3214,

® SORTED_BAM: HiFF/EHIMRET BAM St SHAAINIEFNR. BoIEER
FYZB I3 (.bai)

® DNASCOPE MODEL: DNAscope EEIGHNE, ZIEEERATHHERT
BN P ERARE,

BWA £iR{E S ERNSZEr-ERMARNER, XEFE I BWA ET—

B FTEBAKNG T, THRNANSATEAZE. AT IRIEER SERNERE

K, BMIZERIELT-K 10000000 EESRAN (LAREARA) .

SFERENES AR, 158% £ 41.2 7 NABGEEA0ERER,

fii

. L
Frkwid
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4.2.2.2 (ERANSRZFIRRHTIERIERIG

I E TR I1EERY DNAscope SKHUTZFAQN, B BHHRENAI
iR .

Sentieon®ALAINRMSENFFERMRE, Z=8 M

httos . //github.com/genome-in-a-bottle & GiAB ELSLERIEROEURHITY

%, XLEBZELE S EHE KX HGO0T-HG007 & 1 & iT i
Sentieon® BWA-mem LE3I#0 Sentieon® EEERAITRIZCIEN, HEMAL
SNSRI BB NER B LEE,
Ak, Sentieon® B LAMENEEFE CHSURCIRERE, XERIEERINIFF]
EYEREVNENEARER.

(1) 7£ DNAscope FHR{EMRtNz35 &8
ETEN IR E SSRGS SF R RS SHERL, AT BAM SUARLZSR
BRWTTHXIFIZEE (588 BQSR 8 indel EFLEXT) AU, LAPTEESLE)
ETiE.

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
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https://github.com/genome-in-a-bottle%E4%B8%ADGiAB%E7%9C%9F%E5%AE%9E%E9%9B%86%E7%9A%84%E9%83%A8%E5%88%86%E6%95%B0%E6%8D%AE%E8%BF%9B%E8%A1%8C%E8%AE%AD%E7%BB%83%E3%80%82%E8%BF%99%E4%BA%9B%E6%A8%A1%E5%9E%8B%E6%98%AF%E9%80%9A%E8%BF%87%E5%B0%86%E5%8F%82%E8%80%83%E6%A0%B7%E6%9C%ACHG001-HG007%E5%A4%84%E7%90%86%E9%80%9A%E8%BF%87%E7%94%B1Sentieon%C2%AE
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IREE: WRBEAMNEBIEEARSE PCRHE, E£i=17 DNAscope BT 7 0

--pcr_indel model NONEDNAscope iEIRREE,

HRIEREIH R PCR, DNAscope {EFREIRISCIKEKEZERT INDEL R, X

BLABIg --per_indel_model EhskizHl. BIAIZRERFRT PCR AR, Et,

33F PCR-free #7N, i8E--pcr_indel model NONE REE,

IZmSEELUTHIA

® NUMBER_THREADS : i+BEHEERINTENZES. RIBNZHETRE
B RS HA AT EZ O,

® REFERENCE: &% FASTA MHRINE., BNIRRESE SIRGIMERERNS
E1ERE.

® DEDUPED_BAM: I\ BAM S {4HAIUE,

® TMP_VARIANT_VCF: DNAscope TG M H AU EFIEGE. X2—
[:Rpra

® VARIANT _VCF: ZS4aMEH A ERNGSE. SEIRERMNZERS I3, 1%
TEEBIS#ER.gz T BB EE .

® DNASCOPE_MODEL: #lg8ZItREHRINIE. £ DNAscope &3
IZREE AT et I RGP ERNIR B,

REE: FANBEIRBEON, XASHERRERERAFGRE, B

--pcr_indel_model IELASMYIETNIR B/ EE R RER X SR R0,

IZ SHIL RN R IR :

® INTERVAL FILE: BED S/4HINIE.
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e dbSNP: SATFIRCEMERMNRREHREZSHEIERE (dbSNP) MIRIE,
& RBEfER— dbSNP 32{4,
(2) {#F3 DNAscope 4k GVCF il 324
M 202112.04 hxAFFaa, DNAscope #5288, Genomic VCF  (GVCF) #&
AR RN, GVCF i8N E & EEIBRISEARFISEHERASHIUR
HZIM=E., EEHIT)I4AI DNAscope 128, {5 Sentieon 202112.01 &,
BEERA)|14:89 DNAscope 1ENE SHUEIR,
BTN IR E SSRGS SF R RS SRR, AT BAM SUARLZSR
B RT TR IEERTE, LACERE IR T,

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: WREBHFEHAHNHEZEASE PCRE, F£i1=1T DNAscope B A0

--pcr_indel_model NONE EIREE,

RIEEGIPN PCR, DNAscope (ERARERISCIREREZRT INDEL ZR, X
BJ L@ --pcr_indel_model i&EIuEHl, ERIARY--pcr indel model iIREEET
PCR #AH. Ft, XFF PCR-free #A, #§--pcr_indel_model i&&/9 NONE

REZE.
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ZmSBELUTHA:

® NUMBER_THREADS : i+BEHEERINTENZES. RIBNZHETRE
BT RS Pa AT B O,

® REFERENCE: £ FASTA XHHRINE, BNIRRSE SIS RERNS
Z1gE,

® DEDUPED_BAM: A\ BAM MHRIUE.

® TMP_VARIANT GVCF: DNAscope GVCF BRI BIIHE, XE—
[l RpoEE

® VARIANT_GVCF: GVCFitHaMBERHE. BeIEEMNMNERS X, Z
TEEBEIFER.gz ¥ ERRHEIESU.

© DNASCOPE_MODEL: #28FItREHHIAIE. 7E DNAscope ipdH,
IZREE AT RET RN P ERNRE,

1Za L A E A%

® INTERVAL FILE: BED S/4HINIE.

e dbSNP: SATFIRCEMERNRREHREZSHEIERE (dbSNP) MIRIE,
B RBEfER— dbSNP 3Z{4,
(3) X DNAscope 4RHY GVCF X{ti#TEEB S

GVCF fmit XA LABRIRHITERE BT, 2ETE Sentieon 202112.06 RES

MRAR{EEFE GVCFtyper EiESEMEARN GVCF BREHTERESHT, FHiand

BAREART SR VCF,

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

o
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iBEE Sentieon FMELETF: 5.1.2 DRIVER E# (22) GVCFtyper A3k

BBX GVCFtyper BiZRIESIFAMER

i2E8: GVCFtyper AT RB ST NFFEHRI DNAscope GVCF ERESHT

HNERNSHFAR VCF,

GVCFtyper A37#545 DNAscope GVCF 5 EMA28FI#EAAT DNAscope

4piA9 GVCF siEftE T HARRAY GVCF B A TIRAEREE ST,

4.2.2.3 GHITEREN

ATHRITERZZIEGN, BFEETE DNAscope < iR ML LAH) H T =
(BND) 58, XZ2BIEMA bnd (Mim) ZTREEKTHH. SITATEME

AER S SKHU TR,

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

ZanSEELITHIA

© NUMBER THREADS: i+&E S ERINITENZES. BITENZHERE
B RS AT EZ O,

® REFERENCE: 2% FASTA XHHINIE. 1SNARSH SIETMERERNS
Z1EME.

e DEDUPED BAM: A BAM HHINIE.

® TMP_VARIANT VCF: DNAscope & MIEH SR B ES, B1F
BND 58, iR, XE2—MERdss.

® STRUCTURAL_VARIANT VCF: 8&& TSN T i H S
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http://www.insvast.com

F PP FAt / Sentieon BT TAERFE

M. FRIEBNAYRS XM, T RSB gz I Rk E4EX
.

AR HILA I RJIERY:

® dbSNP: SHTIRCEMNERIBZEHREZSMEERE (dbSNP) RINE.
S H_BEER— dbSNP 3214,

imite, SZSENS DNAscope REEIAXHAFRE. 5518, SiRET

--var_type BND BY, Rngta{#FE--model 1%IR,

B
Z
.

3

R
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4.2.3 DNAscope £EFEHNFES A
AT 2 Sentieon DNAscope A2 ERENF (WGS) RIS HEIARA]:

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

CTE S

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="$FASTQ_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=$(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

B KR Kok ok o K ok ook o o K oK o K oK o K ok o Kok o o K o oK o o K oK o K oK o K ok o Kk o o K o oK ok o K oK o K ok ok ok ok sk ok o K ok oK oK o K K K
K K K oK oK 3k 3k ok ok K K oK oK ok ok ok ok 3 K oK oK oK 3k 3k 3 K K 3K oK oK 3k 3 o o K K oK oK 3k ok ok ok K oK oK 3K ok ok ok ok 3 K K oK oK 3k ok K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k % % 3% %k %k %k %k k
WORKDIR="$START_DIR/S{SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 1. Mapping reads with BWA-MEM, sorting

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

( SSENTIEON_INSTALL_DIR/bin/sentiecon 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; }

BRSOk Rk K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK oK o K Ko K ok ok K ok

# 2. Metrics
FkRoRk ook ok ok sk ok sk sk sk ok s s sk sk ok ok ok ok ok ok sk ok sk sk sk sk sk ok sk sk ok ok ok R ok 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 -o qd-report.pdf gqd_metrics.txt
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SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
cs.txt

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

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k 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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 4a. DNAscope variant calling

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

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; }

BRSOk Rk o K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 4b. Variant filtering and genotyping
Bk sk ko ok ok ok ok ok sk ok ok ok ok ok ok sk ok ok ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o
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 A
AT 2 Sentieon DNAscope EE2/NEFMRF (WES) FHIS IR :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

CTE S

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="$FASTQ_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=$(nproc) #number of threads to use in computation, set to number of cores in the

% 50 T www.insvast.com EERMEERAGIRAE



http://www.insvast.com

P FMt / Sentieon ST TAEFRE

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

B KRR Kook oK ok ook ok o K oK o K oK o K ok o Kok o o K o oK o o K oK o K oK o K ok o Kk o o K ok oK o o K oK o K ok ok ok ok sk ok o K ok o K ok ok K ok o K
3 K K K oK oK 3k 3k ok ok K K K oK ok ok ok ok K K oK oK oK 3k ok 3 K K oK oK oK ok 3 o o K K oK oK 3k ok ok ok o oK oK 3K 3k ok ok o K K K oK oK 3k ok 3 K K oK oK oK ok ok kK K ok ok sk sk k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k 3% % 3% %k %k %k k¥
WORKDIR="$START_DIR/S{SM}"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk K ok ok ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 1. Mapping reads with BWA-MEM, sorting

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

( SSENTIEON_INSTALL_DIR/bin/sentiecon 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; }

BRSOk Rk o K ok ook ok ok K ok ok K ok o K ok ok ok ok o K ok oK ok o K oK o K ok ok K ok

# 2. Metrics

Bk sk ko ok ok ok ok ok sk ok ok ok ok ok ok sk ok ok ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o

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 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; }
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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 -o qd-report.pdf gqd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
cs.txt

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% 3% % % 3% % % %k 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; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 4a. DNAscope variant calling

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

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; }

BRSOk Rk K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK oK o K Ko K ok ok K ok

# 4b. Variant filtering and genotyping
# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3% 3%k % % 3% % % %k 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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4.3 TNseq®
Sentieon® Genomics F4AIE— RV FIR 21T Broad THRFTHEFAYRNEE
-IEESTTEYEEERE, BFAMEREERAI (SNV + Indel) , B 4-2

B T IXF— P BRI EYERFERE.

Tumor sample MNormal sample
alonom---au aoonon---on
s s 7 y }
Alignment Alignment TNhaplotyper2 (optional) {optional)
Sorting ) \ Sorting ContaminationModel OrientationBias
Remove i Remove i l l
duplicates duplicates i o
I ’ r s Candidate VCF + Contamination Orientation Priors
stats table + tumor
R BCR segments
v v |
T_dedup.bam + N_dedup.bam +
T_recal.table N_recal.table
I |

El4-2 IE-IEESHTHEFRIEYEEERE

BEE https: //support.sentieon.com/appnotes/somatic HHIN FHieE,

TR AR R IR,

4.3.1 iR

EXTEYERFERETR, BFELATEA:

¢ B2 5EES TRV AEN NAYSEERBZERR TR FASTA 304,

o MAEBESEDIHFARIZERRFFIN FASTQ XX, —HRTFhvEFER, —4H
FRFEXHNEREEA, XEHEEKE DNA FRIRIGEEE. 12424
BWNGEF GZIP [E48 /9 FASTQ X 4. =M {XXFE S Sanger 181\
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(Phred+33) FREZERISUL
AR LERE PRSI TNERA, XER B EGUAR FF AR :
® IFFEFFAMENR VCF: KESIM A BRERFABTAZFIEERIIR. I
NHHIAEERATRIETEERARRINER, FHEETIEE.
o \BfRiR VCF BRTITRA R AR R H TRERIIARSFUE RS SIR
R,
- IER BRI R RS BB AL TP ER:

1fERRIL F4.2.7 7 NERY DNAseq B FMEEBFIEEHR, &

FELATRBNER :
a FERMEEISE, SEERERIMYENEEFEARZER SM HERIRER
B, AAGEEEAARTRENTEEENSEL.

b +EEUEER.

¢ EREE.

d (Fik) RERESHERE (BQSR) .

2. MR RAIL, BELITHER:

a (FE) EHEEASIFIMES .

b (%) S NFFETREFERE S ERE.

C XA ERIRAT BAM SUHHITIMARIRIZZ RN X—SRBIEER
REHEAN TERERARRAARERIBEMSR, FTEZUSR
RUEREL,

d JEER.

B
e

‘..I:' r-&,
. o o N :-1..“
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4.3.2 TNseq® (ERLE

T, EEARNRERESHMEREMER, B5% £ 4.7.2 7 KEUFH
N[EEERLIZR

(1) FEAEMIESFFHITERLM
BTN TR SXIIE-IER BRI TR RGN, AT E s RD
/0 faiE, TAMIBWNETELE (MitBEASRNEITTAEKRE) 5

TNhaplotyper BIER— Sentieon driver EE—ap<$HialT, LURESMEE.

sentieon driver -t NUMBER_THREADS -r REFERENCE \

-i TUMOR_DEDUPED_BAM [-qg TUMOR_RECAL_DATA.TABLE] \

-i NORMAL_DEDUPED_BAM [-g NORMAL_RECAL_DATA.TABLE] \

--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
ZSRELI A

© NUMBER THREADS: I+EHISERRITENLAEE. FAIBNUZHERE
BT RGP A BRI E RO,
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® REFERENCE: £% FASTA XM4HIUE., ENIRRSESEIMNERERNS
Z1gE,

® TUMOR DEDUPED_BAM: BEiFAKEFHIFIALTE BAM HRINE,

© NORMAL DEDUPED BAM: IEERHAKXEFHILIE BAM HGHRINE.

® TUMOR_SAMPLE_NAME: 7ERREHEEEISE M ER(FERRIMEREARZ TR,

® NORMAL SAMPLE NAME: 7EMGHEHEISEM RERNIEEFABTR,

® TMP_OUT TN _VCF: TNhaplotyper2 it SR BN ES; XE—
[ RpEE

® OUT_TN_VCF: 8&8ZRAYEH AN ERNES.

1Za L A E 5% :

® TUMOR RECAL_DATA.TABLE: BEiF7A BQSR M ERTFIELERAVE.

© NORMAL RECAL DATA.TABLE: IEHE#ZA BQSR MERFIEERAINE.

® PANEL_OF NORMAL: IEE#HAHER VCF SERIEFIZFR.

® GERMLINE_RESOURCE: ABHfRZFFAIME. FFEXHFFRI AF INFO =
BEATIRERESMNERNABRSVERRR, KEATRAITHEARELE
AR ESHNRRER.,

® ORIENTATION DATA: OrientationBias 4EFAIE &5 EHRE SRR R
RIBFFE.

® CONTAMINATION DATA: ContaminationModel RIS &S REEN
SR BRI,

®© CONTAMINATION DATA.segments: ContaminationModel &8 &

S BRERASUGRIN BN,

9 56 B www.insvast.com _HiSSBSERAERAT v


http://www.insvast.com

FFFAt / Sentieon BT TAERFE

(2) ROEMIESEFEFRAISHFERE

L/ DESTIEEREAR, BABENS E—TFRIE T IA T ER:

® /£34E PANEL_ OF NORMAL #] GERMLINE_RESOURCE, EARENIE—E
BE FERTENIESEANER, ARENIFS RIRSMARRE I
ETR. FANHROENEREFATIXLMARRR, BH VCF EEaXER
EFEREESEEMEM.

® RREHE--normal_sample SEILARIEHEEARITMAN BAM FIERAER.,
(3) “Fi GERMLINE RESOURCE FhZE ABESTE

B EFSUERITERITFI R ABRRSG T LUBIS LI 2R M gnomAD $REX

HiH TR E:

® NHITEERANFEEERER vcfbgz 34,

o WTFBRREMK, MBRALEANERLUR/NSIHFARN:

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

® ITEXHHEREIRN NG, FEIRBMNAYERS]:

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

g, ZEM Google T GnomAD v3.1 higA, &RILUEIT:

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.chrSchr.vcf.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® Eexdt¥F£EEHDIREHIE
LUTE Sentieon TNseq XJEE-1TE EHEA DTS E R BTG -

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok kK K ok ok ok ok ok K K K ok ok ok K

#* o# B o 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="$SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illumina paired data
NORMAL_FASTQ_1="$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="S$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"
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=$(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

# 2k 3k 3k ok >k 5k ok %k 5k 5k ok >k 5k k %k 3k 5k >k %k 5k %k %k 5k 5k %k %k 5k >k >k 5k 5k >k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 3k >k %k 5k %k >k 5k %k >k %k >k >k %k >k %k *k *k *k
3k %k 5k 2k ok 5k 5k ok >k 5k 2k >k 5k 5k >k %k 5k ok ok 5k 5k %k %k >k ok %k 5k 5k >k %k 5k ok >k 5k 5k >k %k >k >k %k 5k 5k %k %k 5k %k >k 5k 3k %k %k 5%k >k %k %k 5k %k %k 5k %k %k %k %k %k %k >k >k %k *k 5k %k *k >k %k %k *k %k k

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k k¥
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k % % 3% % %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
( 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; }

BRSOk Rk ok o K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

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

BRSOk Rk ok K ok ook ok ok K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

#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 SNORMAL_FASTQ_2 || \

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

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -0 normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% %k %k %k %k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_maq_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 "Metrics1 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

BRSOk Rk o K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 2b. Metrics for normal sample
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k % % 3% % % %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qgd_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_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

K K K oK oK 3K 3 o K K ok ok 3k 3k ok ok o K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

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

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

K K K oK oK 3K 3 o K K ok ok 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok kK K oK Kk K

#* o# 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 "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

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

K K K oK oK 3K 3 o K K oK oK 3k 3k ok o ok K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

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

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

K K oK oK oK 3K 3 o o K K oK oK 3k 3k ok ok ok K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

#* o B # 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; }

BRSOk Rk K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# 4a. Somatic Variant Calling - TNhaplotyper2
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k % % 3% %k %k %k k¥
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

BRSOk Rk oK ok ok ok o K oK ok K ok o K ok o Kk ok o K ok oK oK o K oK o K ok ok K ok

# 4b. Somatic Variant Calling - TNhaplotyper

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok 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-tnhaplotyper.vcf.gz || \

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

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

K K K oK oK 3K 3 o K K oK oK 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok K K oK Kk K

5a. Indel realigner for tumor sample

K K K oK oK 3K 3 o o K K oK oK 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok K K oK Kk K

#* % B o

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

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 5b. Indel realigner for normal sample

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

#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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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

# 6. Corealignment of tumor and normal

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

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

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 7. Somatic Variant Calling - TNsnv

BRSOk Rk ok K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

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

# { echo "TNsnv failed"; exit 1; }
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4.3.4 TNseq® BEeXItFE2IPEFAHDIREE
LA 2 Sentieon TNseq SJE-1EFEH AT INE FEB ARG

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok kK K ok ok ok ok ok K K K ok ok ok K

#* o# B o 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="$SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illumina paired data
NORMAL_FASTQ_1="$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="S$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"
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
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
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# Other settings

NT=$(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

# 2k 3k 3k ok >k 5k ok %k 5k 5k ok >k 5k k %k 3k 5k >k %k 5k %k %k 5k 5k %k %k 5k >k >k 5k 5k >k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 3k >k %k 5k %k >k 5k %k >k %k >k >k %k >k %k *k *k *k
3k %k 5k 2k ok 5k 5k ok >k 5k 2k >k 5k 5k >k %k 5k ok ok 5k 5k %k %k >k ok %k 5k 5k >k %k 5k ok >k 5k 5k >k %k >k >k %k 5k 5k %k %k 5k %k >k 5k 3k %k %k 5%k >k %k %k 5k %k %k 5k %k %k %k %k %k %k >k >k %k *k 5k %k *k >k %k %k *k %k k

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k k¥
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k % % 3% % %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
( 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; }

BRSOk Rk ok o K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

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

BRSOk Rk ok K ok ook ok ok K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

#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 SNORMAL_FASTQ_2 || \

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

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -0 normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% %k %k %k %k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S{INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_sorted.bam \

--algo MeanQualityByCycle tumor_maq_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 "Metrics1 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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2b. Metrics for normal sample
# 3k 3k 3k 3k ok 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k 3% % 3% %k %k %k %k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S{INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qgd_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
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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

K K K oK oK 3K 3 o K K oK oK 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok K K oK Kk K

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

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

K K K oK oK 3K 3 o K K oK oK 3k 3k ok o ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok K K K Kk K

#* o# 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 "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

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

K K K oK oK 3K 3 o K K ok ok 3k 3k ok o ok K K oK oK oK ok ok ok %k K oK oK ok ok ok ok K K oK Kk K

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

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

K K K oK oK 3K 3 o K K ok ok 3k 3k ok ok o K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

#* o# B o o R

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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# 4a. Somatic Variant Calling - TNhaplotyper2
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 5k 3k sk 5k sk 5k 3k %k 3k 3k 3k 5k 5k sk %k ok %k %k %k k sk ok k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S{INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_deduped.bam \
-i normal_deduped.bam \
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--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 \

--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

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# 4b. Somatic Variant Calling - TNhaplotyper

HORR KRR KR K KK oK KR KRR oK K oK o KoK K oK ok oK ok K oK ok ok o K ok

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

# -i normal_deduped.bam \

H --algo TNhaplotyper --tumor_sample STUMOR_SM --normal_sample SNORMAL_SM \
# --dbsnp SKNOWN_DBSNP output-tnhaplotyper.vcf.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 >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3%k %k % % 3% % %k %k k¥

# 5a. Indel realigner for tumor sample

# 3k 3k 3k 3k 3k 3k 3k >k sk 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k 3% % 3% %k %k %k %k k¥

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

BRSOk Rk ok K ok ook ok ok K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 5b. Indel realigner for normal sample
Bk kb ok ok o ok sk ok ok ok ok ok sk sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o
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#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; }

BRSOk Rk ok o K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 6. Corealignment of tumor and normal

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

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

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

BRSOk Rk K ok ook ok o K oK o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 7. Somatic Variant Calling - TNsnv

BRSO R R KR K oK R ok KR K SRR KK oK o KR K oK ok oK o K oK ok ok o K ok

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

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

# { echo "TNsnv failed"; exit 1; }
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4.3.5 TNseq® SBFF2EREBETHIIE
LI Sentieon TNseq ERERIMEEA, iREENIEEFANINEERSE
PHTRIASTA :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

Script to perform TN seq variant calling

using a Tumor sample with fastq files

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

and data from a Panel of Normals and Cosmic DB

K K K oK oK 3K 3k o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K %k K K ok ok ok ok kK K K ok ok kK

#* o# B o 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

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 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="S$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 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=$(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

# 2k 3k ok ok >k 5k ok %k 5k 5k ok >k 5k k %k 5k 5k >k %k 5k %k %k 5k 5k %k %k 5k >k >k >k 5k >k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k %k %k %k >k >k %k >k %k k *k *k
3k ok 3k 2k ok 5k 5k ok >k 5k ok >k 5k 5k >k %k 5k ok ok 5k 5k %k %k 5k ok >k >k 5k >k %k 5k ok >k 5k 5k %k %k >k >k %k 5k 5k %k %k 5k k >k 5k 3k >k %k %k >k %k %k 5k %k %k 5%k %k %k %k %k %k %k > >k %k %k >k %k %k >k %k %k *k %k k

K K K K ok oK ok ko kK K

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k 3% % 3% %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
( 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; }



http://www.insvast.com

FFFAt / Sentieon BT TAERFE

BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k sk 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % % ¥k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_maq_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 "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

K K K oK oK 3K 3 o K K oK oK 3k 3k ok o ok K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

3a. Remove Duplicate Reads for tumor
sample. It is possible
to mark instead of remove duplicates

by ommiting the --rmdup option in Dedup
sk 3k % ok 3k 5k % 5k % 5k % 5k % 5k %k 5k % 3k %k % %k % 5k % 5k % 5k % 5k % >k %k 5k %k %k %k %k %k k *k %k %

#* 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 "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; }

BRSOk Rk K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# 4a. Somatic Variant Calling - TNhaplotyper2

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

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 4b. Somatic Variant Calling - TNhaplotyper

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
# --algo TNhaplotyper --tumor_sample STUMOR_SM \
S{PANEL_OF_NORMAL_TNHAPLOTYPER:+--pon SPANEL_OF_NORMAL_TNHAPLOTYPER}

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

#* o — #

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

#
#
R Rk ok ko sk ok KR S Kk ok kK ok K ok K ok
#
#

5. Indel realigner for tumor sample

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

BRSOk Rk ok o K ok ook ok o K ok ok K ok ok K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 6. Somatic Variant Calling - TNsnv

# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3% 3%k 3% % 3% % %k %k k% k
#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; }
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4.3.6 TNseq® BEFEXRLINEFHDIRHE
LAF2 Sentieon TNseq ZER{FEREIMERER, IREHNIEEHEANINSINE T
AR :

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

Script to perform TN seq variant calling

using a Tumor sample with fastq files

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

and data from a Panel of Normals and Cosmic DB

K K K oK oK 3K 3k o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K %k K K ok ok ok ok kK K K ok ok kK

#* o# B o 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

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 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="S$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 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
INTERVAL_FILE="SFASTA_DIR/TruSeq_exome_targeted_regions.b37.bed"
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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=$(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

# 2k 3k ok ok >k 5k ok %k 5k 5k ok >k 5k k %k 5k 5k >k %k 5k %k %k 5k 5k %k %k 5k >k >k >k 5k >k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k %k %k %k >k >k %k >k %k k *k *k
3k ok 3k 2k ok 5k 5k ok >k 5k ok >k 5k 5k >k %k 5k ok ok 5k 5k %k %k 5k ok >k >k 5k >k %k 5k ok >k 5k 5k %k %k >k >k %k 5k 5k %k %k 5k k >k 5k 3k >k %k %k >k %k %k 5k %k %k 5%k %k %k %k %k %k %k > >k %k %k >k %k %k >k %k %k *k %k k

K K K K ok oK ok ko kK K

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k 3% % 3% %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
( 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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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k sk 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % % ¥k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S{INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_sorted.bam \

--algo MeanQualityByCycle tumor_maq_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 "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 K oK oK oK 3K 3 o K K ok oK 3k 3k ok o o K K oK oK oK ok ok ok %k K oK oK ok ok ok ok kK K oK Kk K

3a. Remove Duplicate Reads for tumor
sample. It is possible
to mark instead of remove duplicates

by ommiting the --rmdup option in Dedup
sk 3k % ok 3k 5k % 5k % 5k % 5k % 5k %k 5k %k 3k %k %k %k % 5k % 5k % 5k % 5k %k >k %k 5k %k %k %k %k %k %k *k %k %

#* 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 "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; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 4a. Somatic Variant Calling - TNhaplotyper2
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S{INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_deduped.bam \
--algo TNhaplotyper2 --tumor_sample STUMOR_SM \
S{PANEL_OF_NORMAL_TNHAPLOTYPER2:+--pon SPANEL_OF_NORMAL_TNHAPLOTYPER2}
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S{GERMLINE_VCF:+--germline_vcf SGERMLINE_VCF} output-tnhap2-tmp.vcf.gz \

--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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 4b. Somatic Variant Calling - TNhaplotyper
Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o
#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S${INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_deduped.bam \
--algo TNhaplotyper --tumor_sample STUMOR_SM \
S{PANEL_OF_NORMAL_TNHAPLOTYPER:+--pon SPANEL_OF_NORMAL_TNHAPLOTYPER}

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

#* o — #

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# 5. Indel realigner for tumor sample

HORR R KR K KR oK KR KRR oK K oK o KR K oK ok oK ok K oK ok ok o 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_realighed.bam || \
# { echo "Realigner failed"; exit 1; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# 6. Somatic Variant Calling - TNsnv

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

#SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT S${INTERVAL_FILE:+--interval
SINTERVAL_FILE} -i tumor_realigned.bam \

H --algo TNsnv --tumor_sample STUMOR_SM \
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S{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; }

#* o B
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4.4 TNscope®
Sentieon® Genomics HHFIERMITEMEEFRE, BT ERMEE
itz - IEE DT AR SFIEM T RICNES L, B 4-3 5B 7 X HE— ) EE

RIS RFEE.

Tumor sample Normal sample
aanann---m Janunm---m
| 1
i Alignment 1 i Alignment j
Sorting | Sorting
| - - | ]
Remove Remove
_ duplicates _ duplicates |
| |
N {

BQSR BQSR

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

| |
|

[ TNscope ](— Other inputs

& 4-3 ETF TNscope® HIE-IEESITAMEZRE

BEEE https: //support.sentieon.com/appnotes/somatic IR FBIBBLL

SREEFRI BB EMARIMARZE SR,
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4.4.1 &

FUEMERFERED, BERELTEA:

® AR5 DTV AEN RIS EREEBZERRFFIRY FASTA X4,

® FH FASTQ M4, BEESITRIFA, — AT IVEFES, — AT TER
IEEEFAR, XEHEERE DNA MFNRIAES. 1ZE A ER
GZIP [£488) FASTQ f%. ZMHNZ#FFE 2 Sanger HBIHRE D

(Phred+33) RIS,

o (Tlik) B ERRSSMEUERE (dbSNP) #4E, LI VCF XHHFEBSE
mAEF,

o (mik) BREERNEMAZFRIEMEEE, BUELL VCF XHRIFZIUER.

ipfEE- IE R ECXIF ARTEEELA TR

1.4 DNA IR/ Tt EMEMIERE R seq BE (W1 F 47.2 T PR
HNEE) BEBLUTHER:

a BIERMEIRISE  GRERRIMEEATEREAZER SM #4545
BAE, AAGKBRECEARAREEMANFRISE, TRIGNEE
RERE SM ISR oHFEARER, BEFZEBERMMFELRE RG: ID A
EEME—.

b HEEIEET.

c XREE,

d (Fi%) BERESEHERE (BQSR) ,

2. (R RAGH | B E R EE AR B EX FIEEEE AR

TEHINUR, FTRIZURIERE,
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4.4.2 TNscope® {HHESE
XITIRES, BEEXFIRERESHERENER, 55%F $4.1.2 7 REUFH
FOfsEFEISRA.,

(1) BHEBEERIEEHFEIHISMHRERLIR

BT LA e - IER BCXI i T3 S0l :

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] \
--algo TNscope \
--tumor_sample TUMOR_SAMPLE_NAME --normal_sample NORMAL_SAMPLE_NAME \
[--dbsnp DBSNP] OUT_TN_VCF

INRERBLERIERER, WALBEIIEREFEAR BAM SU4FIFARZIREAN

RXEARROFTR; AT, ATHREIERHFEAR, RRRFGFETEH .

sentieon driver -t NUMBER_THREADS -r REFERENCE \
-i TUMOR_DEDUPED_BAM [-g TUMOR_RECAL_DATA.TABLE] \
--algo TNscope --tumor_sample TUMOR_SAMPLE_NAME \
[--dbsnp DBSNP] OUT_TN_VCF

AT EROILERIEREEAR, ESLUSIERIIEEHEASIRAFERATX

F 4427 (2) £HIEE VCF ERRXA HHEARTRERAIE R IERER.

BTN LA IR AN T FAQ -

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

XA ST RLATHIN

© NUMBER THREADS : i+EiGERRIITENLAZE. FANEZHETRE
B RSP R AR O,
® REFERENCE: &% FASTA NHRIUE., BNIHREESIRGIMRERNS
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Z1gE,
® TUMOR DEDUPED_BAM: IEFAKEFHIFIALE BAM HRINE.
© NORMAL DEDUPED BAM: IEEHARIFLLE BAM HHIAIE,
® TUMOR_SAMPLE_NAME: 7ERREHEEEISE M ER(FERBRIMEREARZ TR,
® OUT_TN_VCF: 8&8ZRAYEH ]I ERNHS.
1Za L A Z 5%
® TUMOR RECAL_DATA.TABLE: fEtfA BQSR MERFFHELERIAMIE.
© NORMAL RECAL DATA.TABLE: IEE#ZA BQSR MERFMEERIMNE.
© NORMAL SAMPLE NAME: 7EMRGHEHEISEMN RERNIEEFAETR,
® DBSNP: HiZEBSSMEUERE (dbSNP) AIfzE. dbSNP T RES
TRARFC MR, BACIIEEESIHEIBRENARTS. ERAYERE—
4 dbSNP 3Z{4,
® PANEL_OF NORMAL _VCF: IEEHAMER VCF AR EMETR.
(2) &REIEE VCF WX
ATEREECHIEE VCF ERSELAETF TNscope®, EHEEXERFHI

BPMERERNSTLA TSRS
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 ST RLATHIN

© NUMBER THREADS : i+EiGERRIITENLAZE. FANEZHETRE
B RSP R AR O,
® REFERENCE: &% FASTA NHRIUE., BNIHREESIRGIMRERNS
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Z1gE,
© NORMAL DEDUPED BAM: IEEHARIFLLE BAM XHHIAIE,
© NORMAL SAMPLE NAME: 7EMGHEHEISEM RERNIEEFAETR,
© OUT_NORMAL _VCF: 82@AEREFAMEXZRNEE VCF MXHRINE
FIEFR,
1Za L A Z 5%
© NORMAL RECAL DATA.TABLE: IEE#ZA BQSR MEFIEERIMNE.
EREQESEEmRTIRE VCF XHE, BREREN&HEI—ER VCF
iR, EETLAER beftools sSLIiZBERY:

BCF=/path_to_bcftools

export BCFTOOLS_PLUGINS=SBCF/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
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4.4.3 TNscope® PCR i ig@F o4
AT 2 TNscope {#REIT EFEHEAITY S FERR TR T BN A AR
5

#!/bin/sh

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

BRSOk Rk ok ok ok ok o K ok ok K ok o K ok ok K ok o K ok ok ok oK oK o K ok o K ok ok

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

BRSOk Rk ok ok ok ok o K oK ok K ok o K ok o K ok o K ok ok ok oK oK o K ok o K ok ok

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 Illumina paired data
NORMAL_FASTQ_1="SFASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_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

# Other settings

NT=$(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

B KRR Kook oK ok ook o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K ok ok ok ok ok ok o K ok o K oK o K Ko K
K K K oK oK 3k 3k ok ok K K oK oK ok ok 3k ok 3 K oK oK oK 3k 3k 3 3 K oK oK oK 3k 3 o o K K oK oK 3k ok ok ok 3 oK oK 3K 3k ok ok o K K K oK oK 3k ok K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk K ok ook ok ok K oK ok K ok o K ok ok Kok ok o K ok oK oK o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k %k % % 3% %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
( 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; }

BRSOk Rk o K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 1b. Mapping reads with BWA-MEM, sorting for the normal sample
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k % % 3% % % %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
( 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 -0 normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 2a. Metrics for the tumor sample
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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_maq_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 "Metrics1 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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2b. Metrics for the normal sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3% % % 3% % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qgd_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 \

-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

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K Ko K ok ok K ok

# 4. Somatic and Structural variant calling

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok 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 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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 6. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filter.vcf.gz \
--tumor_sample STUMOR_SM \
--normal_sample SNORMAL_SM \
-x amplicon --min_tumor_af 0.0095 --min_depth 200 \
output_tnscope.filtervcf.gz || \

{ echo "TNscope filter failed"; exit 1; }
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4.4.4 TNscope ® UMI {5&E D il A
AT 2 TNscope EE | JMERE UMI FREAIREAEERAIRIAS 51 -

#!/bin/sh

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

BRSOk Rk ok ok ok ok o K ok ok K ok o K ok ok K ok ok K ok ok ok oK oK o K ok o K ok ok

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

BRSOk Rk ok ok ok ok o K ok ok K ok o K ok ok K ok o K ok ok ok o K oK o K ok o K ok ok

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 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"
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=$(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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BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3% % % 3% % %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk ok K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 1. Pre-processing of FASTQ containing UMls
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% 3% % % 3% % % %k k¥
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; }

K K oK oK oK 3K 3 o o K K oK oK 3k 3k ok ok ok K K oK oK ok ok ok ok % K oK oK ok ok ok ok K K oK Kk K

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

K K K oK oK 3K 3 o o K K oK oK 3k 3k ok ok ok K K oK oK ok ok ok ok % K oK oK ok ok ok kK K oK Kk K

#* o# B # o R

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; }

BRSOk Rk K ok ook ok ok K ok o K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok
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# 3. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% 3%k % % 3% % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_deduped.bam \
S{INTERVAL_FILE:+--interval SINTERVAL_FILE} \
--algo TNscope \
--tumor_sample STUMOR_SM \
--dbsnp SKNOWN_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 \
--resample_depth 100000 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 4. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3%k 3%k 3% % % % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filter.vcf.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

LA 2 TNscope 75 UMI i DNA HEARRIBIAS3~51:

#!/bin/sh

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

BRSOk Rk ok ok ok ok o K ok ok K ok o K ok ok K ok ok K ok ok ok oK oK o K ok o K ok ok

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

BRSOk Rk ok ok ok ok o K ok ok K ok o K ok o K ok ok K ok ok ok o K oK o K ok o K ok ok

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 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"
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=$(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

# 2k 3k 3k ok >k 5k %k %k 5k 5k ok >k 5k %k %k >k 5k >k %k 5k %k %k 5k 5k %k %k 5k %k >k 5k 5k >k %k 5k %k %k 5k 3k %k %k %k >k >k 5k 5k %k %k 5k %k >k 5k 3k %k %k 5k >k >k 5k 5k >k %k 5k %k %k 5k %k >k %k >k >k %k 5k %k k *k *k
3k ok 3k 3k 2k 5k 5k ok >k 5k ok >k 5k 5k >k %k 5k ok ok 5k 5k %k %k 3k ok %k 5k 5k %k %k 5k 3k >k 5k 5k k %k >k >k %k 5k 5k %k %k 5k k >k 5k 3k %k %k 5%k >k %k %k 5k %k *k 5k %k %k %k 3k %k %k 5% >k %k *k 5k %k *k >k >k %k *k k k

ok K K K ok oK ok ok ko kK K
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BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3% % % 3% % %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk ok K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 1. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% 3% % % 3% % % %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
( 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; }

BRSOk Rk K ok ok ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok 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 >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k % % 3% % %k %k k¥

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; }

BRSOk Rk ok o K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 3. Somatic and Structural variant calling

BRSOk Rk ok K ok ook ok ok K ok ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok 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; }

BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# 4. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k 3% % 3% %k %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filter.vcf.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; }

% 93 W



http://www.insvast.com

FFFAt / Sentieon BT TAERFE

4.4.6 TNscope® ZZ#IRORBIA
AT 2 TNscope {ERECXY IE B AR AR EUBH TR T SN IR A

i

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok ok K K K oK ok ok ok kK K K ok ok ok ok

#* o# 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 Illumina paired data
NORMAL_FASTQ_1="SFASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_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

# Other settings

NT=$(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

B KRRk Kok ok kK ok ok ok o K oK o K ok o K ok o Ko o K ok ook o o K oK o K oK o K ok o K ok o K ok ok o o K oK o K ok o K ok o K sk ok ok ok ok ok o K ok oK
K K K oK oK 3k 3k ok ok K K oK oK ok ok 3k ok 3 K oK oK oK 3k 3k 3 3 K oK oK oK 3k 3 o o K K oK oK 3k ok ok ok 3 oK oK 3K 3k ok ok o K K K oK oK 3k ok K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk K ok ook ok ok K oK ok K ok o K ok ok Kok ok o K ok oK oK o K oK o K ok ok K ok

# 0. Setup

# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3%k 3%k % % 3% %k %k *k %k k
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for the tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k %k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k %k % % 3% %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
( 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; }

BRSOk Rk o K ok ook ok ok K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 1b. Mapping reads with BWA-MEM, sorting for the normal sample
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k % % 3% % % %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
( 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 -0 normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 2a. Metrics for the tumor sample
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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_maq_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 "Metrics1 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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2b. Metrics for the normal sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3% % % 3% % %k %k k¥
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qgd_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 \

-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

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K Ko K ok ok 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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BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK ok o K oK o K ok ok K ok

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

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

BRSOk Rk ok K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 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 3k >k %k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k % % 3% % %k %k %k k¥
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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 4. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k %k 3% 3% 3% % %k %k 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 \
output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }
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# 2k 3k 3k ok ok 5k %k %k 5k 5k ok >k 5k %k %k >k 5k >k %k 5k %k %k 5k %k %k %k 5k %k >k >k 5k %k %k 5k %k *k >k %k %k *k %k k

# 5. Variant filtration
# 3k 3k 3k 3k 3k 3k 3k >k sk 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % % ¥k k
SSENTIEON_INSTALL_DIR/bin/sentieon pyexec STNSCOPE_FILTER \
-v output_tnscope.pre_filter.vcf.gz \
--tumor_sample STUMOR_SM \
--normal_sample SNORMAL_SM \
-x tissue_panel --min_tumor_af 0.0095 --min_depth 200 \
output_tnscope.filtervcf.gz || \
{ echo "TNscope filter failed"; exit 1; }
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4.4.7 TNscope® 2EFEHESITEA
LA 2 TNscope £ ERABNFHERTUFREIAZ] 50x BIFARIAR
1

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK ok 3k ok o o K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

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

K K K oK oK 3K 3k o o K K oK ok ok 3k ok o o K K oK oK ok ok ok ok ok %k K K ok ok ok ok ok K K K ok ok kK

* o# # B O 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="$SFASTQ_FOLDER/tumor_2.fastq.gz" #If using Illumina paired data
NORMAL_FASTQ_1="$FASTQ_FOLDER/normal_1.fastq.gz"
NORMAL_FASTQ_2="SFASTQ_FOLDER/normal_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"
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=$(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

# 2k 3k 3k ok >k 5k %k %k 5k 5k ok >k 5k 3k %k >k 5k >k %k 5k %k %k 5k 5k %k >k 5k >k >k 5k 5k >k %k 5k %k %k 5k 3k %k %k 5k %k >k 5k 5k %k %k 5k %k %k 5k 3k %k %k 5k >k >k 5k 5k %k %k 5k %k %k 5k %k >k %k %k >k %k >k %k k *k *k
3k ok 5k 2k ok 5k 5k ok >k 5k ok >k 5k 5k >k %k 5k ok ok 5k 5k %k %k 5k ok >k >k 5k >k %k 5k 3k >k 5k 5k %k %k >k >k >k 5k 5k %k %k 5k %k >k 5k 5k %k %k 5%k >k %k %k 5k %k %k 5k %k %k %k %k %k %k > >k %k *k 5k %k *k >k %k *k *k k k

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ok ok o K oK ok K ok o K ok o Kk ok o K ok oK oK o K oK o K ok ok K ok

# 0. Setup

Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o
WORKDIR="$START_DIR"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

cd SWORKDIR

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# la. Mapping reads with BWA-MEM, sorting for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3%k 3% % 3% % % %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
( 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; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K Ko K ok ok K ok

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

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

#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 SNORMAL_FASTQ_2 || \

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

SSENTIEON_INSTALL_DIR/bin/sentieon util sort -0 normal_sorted.bam -t SNT --sam2b
am -i - ||\

{ echo "Alignment2 failed"; exit 1; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# 2a. Metrics for tumor sample
# 3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k %k 3% % 3% % %k *k %k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i tumor_sorted.bam \
--algo MeanQualityByCycle tumor_maq_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 "Metrics1 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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 2b. Metrics for normal sample
# 3k 3k 3k 3k ok 3k 3k >k ok 3k 3k 3k >k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3% 3%k 3% % 3% %k %k %k %k k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i normal_sorted.bam \
--algo MeanQualityByCycle normal_mq_metrics.txt \
--algo QualDistribution normal_qgd_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_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

K K K oK oK 3K 3 o o K K oK oK 3k 3k ok ok ok K K oK oK oK ok ok ok %k K oK oK ok ok ok ok K K oK Kk K

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

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

K K oK oK oK 5K 3 o o K K oK ok 3k 3k ok ok ok K K oK oK oK ok ok ok % K oK oK ok ok ok ok kK K oK Kk K

#* % 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

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

3K K oK oK oK 3K 3 o K K ok oK 3k 3k ok o o K K oK oK oK ok ok ok %k K oK oK ok ok ok ok kK K oK Kk K

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

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

3K K K oK oK 5K 3 o K K oK oK ok 3k ok ok ok K K oK oK oK ok ok ok %k K oK oK ok ok ok ok kK K oK Kk K

#* o B # 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; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 4. Somatic and Structural variant calling
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k %k 3k %k 3k 3% 3%k 3% 3k 3% %k 3% % 3% % %k %k k¥
# 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 ${PON:+--pon SPON} output_tnscope.pre_filtervcf.gz || \
{ echo "TNscope failed"; exit 1; }

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 5. Variant filtration
Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok ok ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o
( 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; } ) | \
( $BCFTOOLS_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.vcf.gz || \
{ echo "VCF filtering failed"; exit 1; }

% 103 T www.insvast.com EERMEERAGIRAE


http://www.insvast.com

F PP FAt / Sentieon BT TAERFE

4.4.8 HiF

4.4.8.1 TNscope @ S{Tai% S5 08

® --assemble mode: i8E assemble mode=2 FILAMEERAMERNERE 2 /E)EY
BRIFE, MECEESANERAXER, ATLUER
assemble_mode=4,

® --sv_mask_ext: FFIHLEEEZRMTRMIARET SNP/Indel 10, LAR
DEECIIEREL SERIERPAME,

® --max_fisher pv_active: FEHiIKE P {8 (PV) JiRSE, ZisinAT
BESEMNRENEEASEEEAZERIRITZEESR,

® --min_tumor_allele_frac: iREHN /B EZ RN RAIGIRIMESERR
= (AF) .

® --min_init_tumor lod: RGN ERAIR(RIMERIEILELL.

® --min_tumor lod: %t VCF X498 TLOD iTREAIRIREIMEXIEILE
ELSREIE.

® --prune factor: i¥E prune factor=0 LAFFEEIENEEIREL,

4.4.8.2 ENAMES (FAQ)

(1) AD Lk=5igH VCF thiR&ay AF ARPCES:

o RARRENHTELTNFENAR, XEIRT GATK AIFEIEER AR

e AD: ETFiA BAM MHRIFRIGHEITE, RERIPBRZAIER.

o AF: RERBMERTHG, ST FUER (REF) SRTEMER (ALT)
IEEREERILLE,
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o LIENEIARE: ERESSXMINITEZA, RESEERRNTIEIRE,

(2) ERIEFEEFAIIEREE (Panel of Normal, PoN):

® PoN BJLABCSECXIIERHAGER, BAILATELXIBEARIER FERIRER.,

o RN AHIMA PoN F, StRICE panel_of_normal iJiEa8REs.

o ERBENIEREEARS, PoN IFEBR. BALUISE "44.2 TNscope® (&
JEERE "B (2) LREIERE VCF EHRX/H $RBUER TNscope 4
F% PoN VCF A9iBA.

(3) COSMIC #1 dbSNP iEBEESTIHRIVER:

o BIS "ME-IERE" BoXIHEAENERN, BEImITIRSE.

® XFMNIEEE (X AT H IR R X BB AU IE B AT B LS E.

(4) BRER:

Sentieon BT —NSLIGMERY Python BIA, FF&FHERBRIAAIERE

B, 1ZHIARLTFSLIRMER, RITE https//qgithub.com/Sentieon/

sentieon-scripts/blob/master/merge mnp/merge mnp.py HFKEL,

B
ol ] ]
Z
.

' o . 7 B
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4.5 RNAseq
Sentieon® Genomics F4AI— B IR 2 11T Broad IS AT ER{ESCH T HE
ZH9 RNA DT ESEERE, ZEmATE

https: //gatk.broadinstitute.orq/hc/en-usyarticles/360035531192-RNAs

eq-short-variant-discovery-SNPs-Indels-

4.5.1 fhik

EXNEVERERES, BFEUTEA:

o ARSI AEN NS ERREZERFYIRY FASTA 34,

® — M HESNEETFOIHEAZEERFTIRY FASTQ 3. XEXHEERE
DNA NFRIFIRIEEL. 2R SFFRNGER GZIP 4889 FASTQ 304, 1Z4X
X258 S Sanger 1830 (Phred+33) RED#HISUY.

o (Hik) BEEMETESHRREREZSHEIEE (dbSNP) iR, #4E
LAVCF X8RIZUER; 1SR LMER bgzip E48H 25|/ VCF 324,

o (Hik) BEEMETERNZNEMMNRES. HUELL VCF XERIFZ IR
A 1ERILAER bgzip E48HER5 A9 VCF X4,

HARENERFERRUTER:

1R EREIRISE | IS BIG FASTQ PRI SRNEELS FASTA X E S
RSEERANTT. X—THREREIETIIEE LT,

2. KREE: WEBRNRBR—2H BRNFZ RIS, XEESREE
BUNME, AT /9RRI MR,

3. EEREADENES: WP BIEE AR N BRRGSEER, 8 RNA S5 E
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POMBFRER, FHRRMEEHE A HRIN S FXIERIFS. Lo, ZSBRIGEH
7B STAR RFRE, FHSEESBPHHEI—H, BRE 255 %Kil

60,

N

. (AN%) WERESFERE (BQSR) : WEBIER S BLEFT EEEEN
BMEERENGRES . R T WFIAS EaIstieRE.
5. %R LWEBRRBCHIEEENTSEEREEREFIIUR, FiTEE

MEREZALRATERE,

4.5.2 RNAseq {EHZE
(1) FiEHReIRSE
BTN SLMER STAR SR8HITXITT, HEA Sentieon®EX{4632 BAM X

HFHHITHE:

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 RIS NFETEF AP AR,

IZSHELUTHA:

© NUMBER THREADS: i+&E4iEERNITENZIEE., BITENZHERE
BT RS el RN ER UL, BRI STAR F0 util ZHHHIS 4 FREREL
EAVEE.

® STAR REFERENCE: STAR genomeDir &% FASTA SUHRINIE, 1RRHEF

STAR FrBfIfTE L ESE HIRHER—E, FEE—HHI%
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® REFERENCE: &% FASTA {HRINIE. NHAHER FASTA SU4FNHERIAY FAI
ZR5|3145 STAR_REFERENCE genomeDir AR AR 622 LI ILEL.

® FASTQ: #74 FASTQ XHHfE. WNREEERENmNFRA, BATER
N FASTQ2 fE R HE R BRI BE XJ HE R FASTQ X ., B EE MR
--readFilesCommand I {FERRIFERFSHEA FASTQ B E48AZSICES, B :
SNER FASTQ M4 ESE, BRI zcat, TIANER FASTQ SUAREER, &
RIfsEFE cat,

® GROUP_NAME: &iRIIENEERLTRYEEIMART. RG: ID REERT
X EFRR B SRS 2,

® SAMPLE_NAME: (&HRINEREAIRITHIREARZTR,

® PLATFORM: ATl DNA RUIFFSETR, AJ8ERYEIE : ILLUMINA

(4 fastq STAFE lllumina™#/188 E7=4ERT) ; IONTORRENT (2 fastq 324

£ Life Technologies™ lon-Torrent™#188_EF=4ERT) ; ELEMENT (24 fastq
NA47E Element Biosciences™ #1288 EF=4Ht) ; DNBSEQ (24 fastq {47E
MGI™#188 EF=4ERT) ; ULTIMA (2 fastq SX4E Ultima Genomics™#128
EFEERT)

@ READ LENGTH MINUS 1: S \SURAGERR 1,

® SORTED BAM: HFF/ERIMET BAM BRI EFI S, SEIEERN
FYZB I3 (.bai)
(2) EREIFCES

TELLRIFNHE BAM X4fE, BEIETH MG S RBRIIRCES.

Bl
st AT i
e L1
,:_.!.I.
173,-
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FrmPWEEZRER, BN WSHITEESERE, BIN--rmdup ZHI12

HIRESM reads(HZETFEER), ER(VEHEIFCHES,

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

XA SHREL A

© NUMBER_THREADS : i+BEHERINITENZES. BNAEBIRRF
o] ARSI B O,

® SORTED BAM: RiI—MRSIMERTFHELSRAVIE.

® SCORE.gz: [GAH SIS ENIGE. HFEFM N SERERNX
1,

e DEDUPED BAM: XEE BAM BRI EFIHE. BEIEENAVER
513214 (.bai),

(3) TEEEDENIES

BTN S TEESS BRSNS F R ERHEFHES STAR HIBEIRE,

sentieon driver -t NUMBER_THREADS -r REFERENCE -i DEDUPED_BAM \
--algo RNASplitReadsAtlunction --reassign_mapqg 255:60 SPLIT_BAM

XA ST RLATHIN

© NUMBER_THREADS: it&H1E BRI ENZEE. FITENZEERE
B RS BTEZOEL.

® REFERENCE: &% FASTA IR, BRRRESE ST ERFERE
&,

® DEDUPED BAM: FI— M EEMRFHEERIVE.

% 109 B www.insvast.com _EiSSBISERARERAT Hasr


http://www.insvast.com

F PP FAt / Sentieon BT TAERFE

o SPLIT BAM: S5 EHEER BAM BRI ERHR. BolEER
FYZB I3 (.bai)
(4) IRERESEHNERE (BQSR; Hik)
TREREDEERE (BQSR) MERRIFIES DNAseq iEiBRE]; XTFULRTER,
BeILASE £ 4.1.2 77 REGFARIERREA.
(5) RNA ZRE7
ETRANRSLUBRESHEIMNI A2 Al ER BQSR, RNA ZRAGTBTLAGE
F3 Haplotyper & ;%8 DNAscope EixTK. XWTFa$, BNz FER
--trim_soft_clip I, H3F RNA ZuERSE, RiZELL DNAseq®ZERAGT
SRR/ phred INEBERE, BEIE call_confi&E 20, emit_config

B9 20, TAZENART 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

ANERIEAE(FEF DNAscope TG, SERE:

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

ZAnSEERLATHIN

© NUMBER_THREADS : i+BEHERNTENZES. BIBNZHETE
BT RS PE AT B O,

® REFERENCE: £% FASTA M{HINE. ERHRIRES % SIRETH R RAE
[,

® SPLIT BAM: &i— RNASplitReadsAtJunction Iy ERIFELEERAINIE.

® VARIANT _VCF: 2@l i SR BN 42 1S BN AYZRS |32
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% T B (.92 7 BRI LSS
1Za S A ZRI5E:
® RECAL_DATA.TABLE: BI—* BQSR IERAEERAILE.
e dbSNP: SATFIRCEMERNRREHRESSHEIERE (dbSNP) MIRIE,

&R BEER— dbSNP 3214,
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4.5.3 RNAseq {RESRIRIE

LA 22 Sentieon RNAseq #R/ER S HTBI A7~ -

#!/bin/sh

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

K K oK oK oK 3K 3k o K K oK oK oK 3k ok o ok K K oK oK ok ok ok ok ok % K K ok ok ok ok ok K K K ok ok ok ok

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

CTE S

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.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="S$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"
#comment if STAR should generate a new genomeDir
STAR_FASTA="SFASTA_DIR/human_gilk_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=$(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

B KR Kok ok o K ok ook o o K oK o K oK o K ok o Kok o o K o oK o o K oK o K oK o K ok o Kk o o K o oK ok o K oK o K ok ok ok ok sk ok o K ok oK oK o K K K
K K K oK oK 3k 3k ok ok K K oK oK ok ok ok ok 3 K oK oK oK 3k 3k 3 K K 3K oK oK 3k 3 o o K K oK oK 3k ok ok ok K oK oK 3K ok ok ok ok 3 K K oK oK 3k ok K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 0. Setup

Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok o ok sk ok o ok ok ok sk ok o
WORKDIR="$START_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}"

BRSOk Rk K ok ok ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 1. Mapping reads with STAR
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3% 3%k 3% 3k 3%k 3% % % 3% % %k *k %k k
if [ -z "S$STAR_FASTA" |; then
STAR_FASTA="genomeDir"
# The genomeDir generation could be reused
mkdir SSTAR_FASTA
SSENTIEON_INSTALL_DIR/bin/sentieon STAR --runMode genomeGenerate \
--genomeDir SSTAR_FASTA --genomeFastaFiles SFASTA --runThreadN SNT || \
{ echo "STAR index failed"; exit 1; }
fi
#perform the actual alignment and sorting
( SSENTIEON_INSTALL_DIR/bin/sentieon STAR --twopassMode Basic --genomeDir SSTAR_FAS
TA \
--runThreadN SNT --outStd BAM_Unsorted --outSAMtype BAM Unsorted \
--outBAMcompression 0 --twopasslreadsN -1 --sjdbOverhang ‘expr "SREAD_LENGTH"
-1\
--readFilesIn SFASTQ_1 SFASTQ_2 --readFilesCommand "zcat" \
--outSAMattrRGline ID:SRGID SM:$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; }

BRSOk Rk oK ok ook ok o K oK ok K ok o K ok ok Kk ok o K ok oK ok o K oK o K ok ok K ok

# 2. Metrics
FkRR Rk ok ok sk ok sk sk sk ok s s sk sk ok ok ok ok ok ok sk ok sk sk sk sk sk sk sk ok ok ok Rk ok
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\
-i sorted.bam --algo MeanQualityByCycle mq_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 -o qd-report.pdf gqd_metrics.txt
SSENTIEON_INSTALL_DIR/bin/sentieon plot MeanQualityByCycle -o mg-report.pdf mqg_metri
cs.txt

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

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok 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 >k ok 3k 3k 3k >k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3%k 3%k 3% 3k 3% %k 3% % 3% %k %k *k %k 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; }

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok sk ok o K ok oK oK o K oK o K ok ok K ok

# 2a. Coverage metrics

BRSOk Rk K ok ook ok o K ok o K ok o K ok ok Kk ok o K ok oK oK o K Ko K ok ok K ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit 1;

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK o o K oK o K ok ok K ok

# 4. Split reads at Junction
# 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k 3k 3k 5k 3k sk 5k sk 5k 3k %k 3k 3k 3k 5k 5k sk %k ok %k %k %k k sk ok k
SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo RNASplitReadsAtJunction --reassign_mapq 255:60 splitted.bam || \
{ echo "RNASplitReadsAtJunction failed"; exit 1; }
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BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 6. Base recalibration
Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o
SSENTIEON_INSTALL_DIR/bin/sentieon driver SDRIVER_INTERVAL_OPTION -r SFASTA -t SNT
\

-i splitted.bam --algo QualCal -k $KNOWN_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 -q 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

BRSOk Rk oK ok ok ok o K oK ok K ok o K ok o Kk ok o K ok oK oK o K oK o K ok ok K ok

# 7. HC Variant caller for RNA
Bk sk k ok ok ok o ok sk ok ok ok ok ok ok sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok o ok ok ok sk ok o
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; }
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4.6 DNAscope LongRead

Sentieon DNAscope LongRead 22— MNAFMKIEFRFIEIEFERRZR SNV
0 indel F9EE. DNAscope LongRead EiERESFIRKIKANER, FRAE]
RERNT B E IRBH T REERIIZERTEA.

IZ/NTSIREE T SCH DNAscope LongRead Bi&HY shell A, LARFITF VCF
YERY Python B, ZEBELAEHITEEXIFOHERFRY BAM 8 CRAM SUHHE9H)
A, FLLVCFFD gVCRigzlmtiZ s,

DNAscope LongRead {8/ Sentieon Z{4-E LI, FEEMHNFAUEA BEE

Fd. 1BEX& info@insvast.com 3kEX Sentieon F{4-FIT&IFRTILE,

4.6.1 FRFH

BiZTEERAR, SFE[FA Sentieon F4E 202308 S ESIRA. ZEEILX
ZEE Python hRAs>2.7 5¢>3.3. bcftools iz 1.10 SiEShRALIK bedtools,
sentieon, python, bcftools # bedtools RI#173 4 @IS PR PATH IR

IR EIE,

4.6.2 ENEIEER

(1) LEXSiEEY - PacBio HiFi
1ZEEESER minimap?2 8 pbmm?2 L33 RISEEE4BAY PacBio HiFi {KiE,
{#£F Sentieon minimap2 LLXFIEENRS, ZiIUfER Sentieon AY HiFi SEEUEEY,

TR minimap2 BY, EINBERE-x map-hifi,

B
Z
.

. e ) “';1:_..“_,.11':
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(2) EERSiESL - ONT
IZEBEEZ A minimap?2 tEITEISEEREBR Oxford Nanopore (ONT)K
1E, f5F Sentieon minimap2 LUXTISEEAT, EINfER Sentieon By ONT &2,
{EARFHR minimap2 i, #i{FEFA-x map-ont,

(3) EEEEA
DNAscope LongRead (18X FERESEERNARBAREAFEENT
2. RTSEREREXXHIL, BFER samtools fasta &5 3214 (fai), HiiTE
W RI A BN ESEISERERE,

4.6.3 Hix

{FRE MRS M PacBio HiFi AR

dnascope_HiFi.sh [-h] -r REFERENCE -i INPUT_BAM -m MODEL_BUNDLE [-d DBSNP_VCF]
[-b DIPLOID_BED] [t NUMBER_THREADS] [-g] [--] VARIANT_VCF

FEREANmSM ONT KRBT R:

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 EEZEELI TS

® -r REFERENCE: £% FASTA XHHIRIE. ENRRESE ST EREFRY
SE1ER,

® -i INPUT BAM: #HA BAM g CRAM STHRIMIE.

® -m MODEL BUNDLE: ##EIEHE,

Sentieon LongRead EiBIEZ LA TS

® -d DBSNP_VCF: FTFiRiCEMNERINRRERESSMEUER (dbSNP)AISL

8. (EF— . REHSUHRBER dbSNP refSNP ID SiEREER.
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e -b DIPLOID_BED: [RFEIZRIERANSEHRIKIE, KA BED X8, 17
RIS ISR EIZE SR FNAE BED UMK a7,

® -t NUMBER _THREADS : {4 F Iz THHTIHENITREZE. WESHER
SERIANRERS, BESERRSSSAENEHIE,

® -g: [ VCF i3 4oh, 1B gVCF i8Rt R, 2 TEEHEE— bgzip
[E4889 gVCF ST R EXSRIAIZRS 314

o -h: FIENapSITHEBIFHRH.

Sentieon LongRead BEEBEELUTESE:

® VARIANT VCF: ZTREAREHIMENXGSE. ZTEEmH—1 bozip

E48RY VCF XX R EXSMNAYZRS 3.

4.6.4 Eigint

Sentieon LongRead EiEig#H— bgzip [E453{E(vcf.gz), EPEatRE
VCFv4.2 IRV REA, LAR— tabix R3304 (vcf.gz.tbi), SNR{EEMA-g
I, EEEEmE— bozip [E48314(.g.vcf.gz), HHPES gVCF BIIAIZE

SEA, LAR— tabix &5 [32{4(.g.vcf.gz.tbi),

4.6.5 HiFEFRIR

(1) ZErERRAA

Bal, EENENAT EEIESR. MTRIES ZEARMAERE
{RR9EA, BILAMERA-b DIPLOID_BED iEIEZERiE FAMRBITE SRR L.,

e 4._l:
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(2) &%
e/ NTIRYBIZAHRSE BSD 2-Clause VFRIIERRMt, BRI FESULESASFRY shell
A, LMREEEERMRIFIESUG. IR MU B REUE R arS1T84L
HE3Z#=AREY Python BIASTETEERAIRIE] gVCF #1 VCF STEHTTRIRIR(E.
AT IXL AR TR REUEIR, NEN SRR,
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4.6.6 DNAscope LongRead PacBio HiFi $3#fril4
A2 Sentieon DNAscope LongRead %7 PacBio HiFi #iE#{T2EINT I8

W, 4% SNPs #1 INDELs R HTR A7~ 51 -

#!/bin/sh
#

# The script performs germline variant calling from PacBio HiFi reads with Sentieon DN

Ascope

H#H## Argument Parsing #i#H#

die()
{
ret="${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 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' "$0"

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

o
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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:ii:m:d:b:t:gh' _key
do
case "$_key" in
r)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_arg_reference_fasta="SOPTARG"
i)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_arg_sample_input="SOPTARG"
m)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_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 '-${ ke
y}III 1
esac
done
}

handle_passed_args_count()
{

_required_args_string=""output-vcf"

test "${_positionals_count}" -ge 1 || _PRINT_HELP=yes die "ERROR: Not enough pos
itional arguments - we require exactly 1 (namely: $_required_args_string), but got only
S{ positionals_count}." 1

test "${_positionals_count}" -le 1 || _PRINT_HELP=yes die "ERROR: There were spuri
ous positional arguments --- we expect exactly 1 (namely: S$_required_args_string), but g
ot ${ positionals_count} (the last one was: '${_last_positional}')." 1

}

assign_positional_args()

{
_shift_for=51
_positional_names='

_arg_output_vcf "

shift "$_shift_for"
for _positional_name in ${ 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# - 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 "$_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 H##H#
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###H Check executables have the required versions #H#i#
VERSION_PATTERN=""v\{0, I\I\([[:digit:11\{1,\}\).\{0, I\NN\([[:digit:]1\{1,\N\)\{0, 1\}.\{0, 1\ N\([[:diigit:]]
MLANO,1\}$!

cmp() {
num_a="s1"

o
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num_b="52"

if [ "Snum_a" -It "Snum_b" ]; then
return 1

elif [ "Snum_a" -gt "Snum_b" ]; then
return 2

fi

return 0

cmp_vers() {
it [ 81" = "$2" ;
then
return O
fi

a_major=S$(echo $1 | sed -e 's/™SVERSION_PATTERN"'/\1/')
a_minor=$(echo S1 | 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 $2 | sed -e 's/"SVERSION_PATTERN"'/\1/')
b_minor=$(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=$(bcftools --version | head -n 1)
bcftools_version_string="${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 [ "$?" -eq "2" ]; then
echo "Error: the pipeline requires bcftools version 'SBCFTOOLS_MIN_VERSION' o
r later but bcftools 'Sbcftools_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check bcftools version string"
fi

#### 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
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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##H# Temporary directory #H##

tmp_base="/tmp"

if [ -n "SSENTIEON_TMPDIR" ]; then
tmp_base="SSENTIEON_TMPDIR"

elif [ -n "STMPDIR" ]; then
tmp_base="STMPDIR"

fi

tmp_base="Stmp_base/SS"

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"

H### Output files #H#H#

o
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OUTPUT_BASENAME=S(basename "S{_arg_output_vcf%%.vcf.gz}")
TMP_BASE="Stmp_dir"/"SOUTPUT_BASENAME"

H#### - Diploid

DIPLOID_TMP_OUT="${TMP_BASE} diploid_tmp.vcf.gz"
DIPLOID_OUT="${TMP_BASE} diploid.vcf.gz"
DIPLOID_GVCF="${TMP_BASE} diploid.g.vcf.gz"

H##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="${TMP_BASE} diploid_unphased.bed"
PHASED_UNPHASED_VCF="${TMP_BASE} diploid_phased_unphased.vcf.gz"
REPEAT_MODEL="S${TMP_BASE} repeat.model"

H### - Pass2 - haploid

HAP_ONE_TMP="${TMP_BASE} hap1_tmp.vcf.gz"
HAP_ONE_STD_TMP="S${TMP_BASE} hap1_nohp_tmp.vcf.gz"
HAP_ONE_PATCH="${TMP_BASE} hap1_patch.vcf.gz"
HAP_ONE_OUT="${TMP_BASE}_hap1.vcf.gz"
HAP_TWO_TMP="${TMP_BASE} hap2_tmp.vcf.gz"
HAP_TWO_STD_TMP="${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#H - Merge generated VCF files
OUTPUT_GVCF="${_arg_output_vcf%%.vcf.gz}.g.vcf.gz"

#### Supporting scripts #i###

DIR=S(CDPATH=" cd -- "$(dirname -- "$0")" && pwd)
VCF_MOD_PY="${DIR}"/vcf_mod.py
GVCF_COMBINE="${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

#it## Pipeline fuctions #i###

dnascope_hp()

{
bam="$1" model="$2" repeat_model="$3" vcf="$4"
bed="$5" read_filter="5{6:-}" ds_model="${7:-}"
ds_vcf="${8:-}"

sentieon driver -t "$_arg _threads" -r "$_arg_reference_fasta" \
--interval "Sbed" -i "Sbam" ${read_filter:+--read_filter Sread_filter} \
${ds_vcf:+--algo DNAscope ${ arg_dbsnp:+--dbsnp "S_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="51"
output_vcf="82"
model="$3"
sentieon driver -t "$_arg _threads" -r "$_arg_reference_fasta" \
--algo DNAModelApply --model "Smodel" -v "Sinput_vcf" "Soutput_vcf"
}

Hi#H#H Pipeline Hi#H##H
# Pass 1
## Call variants
sentieon driver -t "$_arg_threads" -r "$_arg_reference_fasta" \
S{_arg_regions:+--interval "$_arg_regions"} -i "$_arg_sample_input" \
S{ arg_gvcf:+--algo DNAscope --model "$_arg_model_bundle"/gvcf_model --emit_mod
e gvcf "$SDIPLOID_GVCF"} \
--algo DNAscope ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} \
--model "$_arg_model_bundle"/diploid_model "$DIPLOID_TMP_OUT"

model_apply "SDIPLOID_TMP_OUT" "SDIPLOID_OUT" "S$_arg_model_bundle"/diploid_model
# Phasing

sentieon driver -t "$_arg_threads" -r "$_arg_reference_fasta" \
-i "S$_arg_sample_input" --algo VariantPhaser -v "SDIPLOID_OUT" \

o
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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,$2}' > "SREF_BED"; \

bedtools subtract -a "SREF_BED" -b "SPHASED_BED" > "SUNPHASED_BED") &

fi

## Create the repeat model

sentieon driver -t "$_arg_threads" -r "$_arg_reference_fasta" \
-i "$_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 "$_arg_sample_input" "$_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 "$_arg_sample_input" "$_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 "$_arg_threads" haploid_patch \
—-patchl "$HAP_ONE_PATCH" --patch2 "S$HAP_TWO_PATCH" \
—hapl "$HAP_ONE_STD_TMP" --hap2 "SHAP_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 "$_arg_sample_input" "$_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 "$_arg_threads" patch \
--vcf "$PHASED_UNPHASED_VCF" --vcf_hp "$DIPLOID_UNPHASED HP" \
"SDIPLOID_UNPHASED_PATCH"

model_apply "SDIPLOID_UNPHASED_PATCH" "SDIPLOID_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" "S${_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 314

LAR2 Sentieon DNAscope LongRead X Oxford Nanopore Technologies

(ONT) &R TEERIZESaN, & SNPs 70 INDELs RIS HTHIZA =M :

#!/bin/sh
#

# The script performs germline variant calling from ONT long reads with Sentieon DNAs

cope

H#H## Argument Parsing #i#H#

die()
{
ret="${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' "$0"

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

o
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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:ii:m:d:b:t:gh' _key
do
case "$_key" in
r)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_arg_reference_fasta="SOPTARG"
i)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_arg_sample_input="SOPTARG"
m)
test "xSOPTARG" = x && die "Missing value for the argument '-S_key'.
"1
_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 '-${ ke
y}III 1
esac
done
}

handle_passed_args_count()
{

_required_args_string=""output-vcf"

test "${_positionals_count}" -ge 1 || _PRINT_HELP=yes die "ERROR: Not enough pos
itional arguments - we require exactly 1 (namely: $_required_args_string), but got only
S{ positionals_count}." 1

test "${_positionals_count}" -le 1 || _PRINT_HELP=yes die "ERROR: There were spuri
ous positional arguments --- we expect exactly 1 (namely: S$_required_args_string), but g
ot ${ positionals_count} (the last one was: '${_last_positional}')." 1

}

assign_positional_args()

{
_shift_for=51
_positional_names='

_arg_output_vcf "

shift "$_shift_for"
for _positional_name in ${ 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# - 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 "$_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 H##H#
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###H Check executables have the required versions #H#i#
VERSION_PATTERN=""v\{0, I\I\([[:digit:11\{1,\}\).\{0, I\NN\([[:digit:]1\{1,\N\)\{0, 1\}.\{0, 1\ N\([[:diigit:]]
MLANO,1\}$!

cmp() {
num_a="s1"

o
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num_b="52"

if [ "Snum_a" -It "Snum_b" ]; then
return 1

elif [ "Snum_a" -gt "Snum_b" ]; then
return 2

fi

return 0

cmp_vers() {
it [ 81" = "$2" ;
then
return O
fi

a_major=$(echo $1 | sed -e 's/"SVERSION_PATTERN"'/\1/')
a_minor=$(echo S1 | 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 $2 | sed -e 's/"SVERSION_PATTERN"'/\1/')
b_minor=$(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=$(bcftools --version | head -n 1)
bcftools_version_string="${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 [ "$?" -eq "2" ]; then
echo "Error: the pipeline requires bcftools version 'SBCFTOOLS_MIN_VERSION' o
r later but bcftools 'Sbcftools_version_string' was found in the PATH"
exit 2
fi
else
echo "Warning: unable to check bcftools version string"
fi

#### 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
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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##H# Temporary directory #H##

tmp_base="/tmp"

if [ -n "SSENTIEON_TMPDIR" ]; then
tmp_base="SSENTIEON_TMPDIR"

elif [ -n "STMPDIR" ]; then
tmp_base="STMPDIR"

fi

tmp_base="Stmp_base/SS"

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"

H### Output files #H#H#

o

5 137 T www.insvast.com EEEIERRABIRAT mis


http://www.insvast.com

FFFAt / Sentieon BT TAERFE

OUTPUT_BASENAME=S(basename "S{_arg_output_vcf%%.vcf.gz}")
TMP_BASE="Stmp_dir"/"SOUTPUT_BASENAME"

H#### - Diploid

DIPLOID_TMP_OUT="${TMP_BASE} diploid_tmp.vcf.gz"
DIPLOID_OUT="${TMP_BASE} diploid.vcf.gz"
DIPLOID_GVCF="${TMP_BASE} diploid.g.vcf.gz"

H##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="${TMP_BASE} diploid_unphased.bed"
PHASED_PHASED_VCF="${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="${TMP_BASE} hap1_tmp.vcf.gz"
HAP_ONE_PATCH="${TMP_BASE} hap1_patch.vcf.gz"
HAP_ONE_OUT="${TMP_BASE}_hap1.vcf.gz"
HAP_TWO_TMP="${TMP_BASE} hap2_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#H - Merge generated VCF files
OUTPUT_GVCF="${_arg_output_vcf%%.vcf.gz}.g.vcf.gz"

#### Supporting scripts ####

DIR=S(CDPATH=" cd -- "$(dirname -- "$0")" && pwd)
VCF_MOD_PY="${DIR}"/vcf_mod.py
GVCF_COMBINE="${DIR}"/gvcf_combine.py

set -e

# Un-comment this line for more log information in the Bash shell

#set -exvuo pipefail
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Hi##H#H Pipeline fuctions H###

dnascope_hp()

{
bam="$1" model="$2" repeat_model="$3" vcf="$4"
bed="$5" read_filter="5{6:-}"

sentieon driver -t "$_arg _threads" -r "$_arg_reference_fasta" \
--interval "Sbed" -i "Sbam" ${read_filter:+--read_filter Sread_filter} \
--algo DNAscopeHP ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} \
--model "Smodel" --pcr_indel_model "Srepeat_model" \
--min_repeat_count 6 "Svcf"

model_apply()

{
input_vcf="51"
output_vcf="82"
model="$3"
sentieon driver -t "$_arg _threads" -r "$_arg_reference_fasta" \
--algo DNAModelApply --model "Smodel" -v "Sinput_vcf" "Soutput_vcf"
}

Hi#H#H Pipeline HiH#H
# Pass 1
## Call variants
sentieon driver -t "$_arg_threads" -r "$_arg_reference_fasta" \
S{_arg_regions:+--interval "$_arg_regions"} -i "$_arg_sample_input" \
S{ arg_gvcf:+--algo DNAscope --model "$_arg_model_bundle"/gvcf_model --emit_mod
e gvcf "$SDIPLOID_GVCF"} \
--algo DNAscope ${ arg_dbsnp:+--dbsnp "$_arg_dbsnp"} \
--model "$_arg_model_bundle"/diploid_model "$DIPLOID_TMP_OUT"

model_apply "SDIPLOID_TMP_OUT" "SDIPLOID_OUT" "S$_arg_model_bundle"/diploid_model

# Phasing
sentieon driver -t "$_arg_threads" -r "$_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 "S_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,$2}' > "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 "$_arg_threads" -r "$_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 "$_arg_sample_input" "$_arg_model_bundle"/haploid_hp_model \
"SREPEAT_MODEL" "SHAP_ONE_TMP" "SPHASED_BED" \
"PhasedReadFilter,phased_vcf=SPHASED_EXT,phase_select=1"

dnascope_hp "$_arg_sample_input" "$_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 "$_arg_threads" haploid_patch \

--patchl "SHAP_ONE_PATCH" --patch2 "SHAP_TWO_PATCH" --phased "SPHASED_PHAS
ED_VCF" \

—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

dnascope_hp "$_arg_sample_input" "$_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 "$_arg_threads" patch \
--vef "SPHASED_UNPHASED_VCF" --vcf_hp "$DIPLOID_UNPHASED_HP" \
"SDIPLOID_UNPHASED_PATCH"

model_apply "SDIPLOID_UNPHASED_PATCH" "SDIPLOID_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 gLk

A # A T F Sentieon® LongReads SV M PacBio HiFi #1 Oxford
Nanopore KiEF5HEREEER(SV). HERIKIENFRABE ERAIZ
BIRRIETSiETRIRIGRIARES SV 4,

Sentieon® LongReads SV BEEFIFIEKATIEL, X PacBio HiFi 1 Oxford
Nanopore IR NFE TRIEERAIAE SV S UIFIERE ST,
Sentieon® LongReads SV LALEXSAY BAM 5 CRAM HEJEIN, FELA VCF
EXEHTR. FATEINER Sentieon®NIERY Minimap2 FIHEFEHITERL
TERRBELRS,

B#l, Sentieon® LongReads SV al&ilIF15 B AE! INDEL B4, HBHEE
{SERI—E INDEL fREFS, FRERAGRIXTEM: SV FHRBRI T,

NBEHIESEEER, {5ELZ Sentieon® Inc.fUAE: support@insvast.com,

4.7.2 {#f LongReads SV

ZEiE1T Sentieon LongReads SV, HEITFLAT®S:

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

A S ERUT S

e -t NUMBER THREADS: it&+ 5 EBAUTENLZIZE. FHTENZEFAR
SRS RSP0 AT EZ O
® -r REFERENCE: 2% FASTA X/HRIUE, BIRRSE S ERERR
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£&1gE,

® -i INPUT_BAM : HI A\ LIS 324K 795 A minimap2 B pbmm?2 EELXFAHY
PacBio HiFi 8 Oxford Nanopore i£#§#9%35| BAM 8¢ CRAM 3714,

® --model MODEL: &&%1%d PacBio HiFi &, Oxford Nanopore {iEHi&HET
BRBIVENERONG, SEBEESHMALI AR AEE 4,

152% Sentieon Y httos. //qgithub.com/Sentieon/sentieon-models TAE

TEERFTRY SV 1RE,

LA SR EUTIESH:

® OUT SV_VCF: SV iFRmHRIUEFINMHR, T RRA.vcfivclgz, KE!
EENERS XM, XNF .9z BE, T EEmHERES .

LT SEERNRRY:

® --min_sv_size MIN_SV_SIZE: #tHAIE/)N SV K/MUABRERS 79 817) (BOA
&: 40)

® --min_map _qual MIN_ MAP QUAL: 5/NEREITREENAME: 20)

4.7.3 1% LongReads SV &8
Sentieon®#1Y{EFH Sentieon® hap-eval EFHIEAYHZEINT SV ARERH
1T EFIELER. Hap-eval 2— 1M RAY VCF LUERS |28, TS REE

Wi, BITE httos.: //qithub.com/Sentieon/hap-eval &k,

B
Z
.

. e . o
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4.8 Sentieon CLI
sentieon-cli BITELZASEIAISCIN Sentieon® RIEAITEISIT. IRITHIR

REEREAEFNZM R R ZRENRIERIZ B,

4.8.1 Sentieon cli Z3=15%E
(1) M sdist B2 ()

M GitHub &% TRME https.//qgithub.com/sentieon/sentieon-cli/releases/ T~

Y tar.gz U, FHER pip TEE:

curl -LO https://github.com/sentieon/sentieon-cli/releases/download/v1.1.0/sentieon_cli-1.1.

O.tar.gz

pip install sentieon_cli-1.1.0.tar.gz

(2) {#H Poetry 3%

NRFEE, HMBLIE—NFEY Python EHIIAEE:

# Create a new venv, 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 £/ poetry HITHEFUKIETEE. BT, (REELE poetry:

pip install poetry

RREILSEFHARER:

git clone https://github.com/sentieon/sentieon-cli.git

cd sentieon-cli

{§5F3 poetry % sentieon-cli ZEZ|EINIAES:

poetry install

PRIEARRT AN RIS iz Tan <

sentieon-cli ...
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(3) 2REH

sentieon-cli LA T 2BFBSE
® --verbose: FHHEICR.
® --debug: FHi{iEN, BFEIFHANBEFCR.
(4) SRR

® DNAscope - FFMEEREIEHITIAZR SNV # indel EF3AY DNAscope
AESCI,

® DNAscope LongRead - AF=CKIEREUEHITIAZR SNV 1 indel FEFBRY
DNAscope LongRead jfRFZsCHN,

® DNAscope Hybrid - DNAscope <iIZEERES (Hybrid) iRizE.

® Pangenome - FFEiZz EEHENEHITRIZERILIITREZRIGNAEY DNAscope

ifiE,

4.8.2 DNAscope

Sentieon® DNAscope 22— MEIJHYIFZIEEER DNA MFEUERITHISEER
12, #E 7 WFFILEIRIR R IRz =Aail (B3E SNV, SV, Indel 1 CNV)
MNedfE., B sentieon-cli TR, ARPNE— £ CHITIZITZEN
DNAscope i#f2. 1Zimiemigit L3R T =&, SR UNZAM.
DNAscope &7 MMHFEITTESHSRFIEE, UTIEHAIZESIGIE
B. EMGHFEERANR, 3HEEMR (We/NEFE WES) SEH]
BREAR,

TR BELIE BAM/CRAM, BRkEEXIAY FASTQ, uBAM, uCRAM
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Il TERSEHEE VCF (8 gVCF) BrliRRER, LUKk BAM/CRAM 1%

TUHOEERS SO

4.8.2.1 WiFEE
(1) BEFH

®Sentieon® {4E: 202308 EShRA.

®samtools: 1.16 BESRA (ABTE uBAM/UCRAM EEFLLRT) .
e MultiQC: 1.18 B ERIRA (RAFTEMRERS) .

® AR HUTIHRRINERZR PATH MR

(2) &=5EEA

DNAscope BT ERENSEERARYIRENERPFENES. RT

SEERBNMHIN, EFFERM samtools fasta F31324F (fai) . FFILLRT
bwa ZR5(|314.

HAENEEIARST/EFFINSERERA. NRERAPFERERY, 15E

RITRMH—A "alt” 32, LUBGE bwa HEY alt SURELRT.

4.8.2.2 {§EFi%EE
(1) M FASTQ #{TLE3IFIZE R
RAFETRKGS, BIAFEMM FASTQ SA4FFRRIELRS. FRahIBLAR: SNV,

Indel F1 SV ARG :

sentieon-cli dnascope [-h] \
-r REFERENCE \
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--rl_fastqg R1_FASTQ ... \

--r2_fastqg R2_FASTQ ... \

--readgroups READGROUPS ... \

-m MODEL_BUNDLE \

[-d DBSNP] \

[-b INTERVAL_FILE] \

[--interval_padding INTERVAL_PADDING] \
[t NUMBER_THREADS] \

[--pcr_free] \

(8] \

[--duplicate_marking DUP_MARKING] \
[--assay ASSAY] \
[--consensus] \
[--dry_run] \
[--bam_format] \
SAMPLE_VCF

5 FASTQ #iABY, DNAscope FIEEELITHIESEL

® -r REFERENCE: &% X FASTA XHAMIE, RNEESEZERAERS|
X ( “fai” ) LAK bwa USRS,
® --r1 fastq R1 FASTQ: #A\HI R1 i FASTQ 324, SILAZIKRER. &%
BXIRIAY R2_FASTQ, MBRARRIHEIR. BIR, X SRR,
FiE FASTQ M{4RERBER—MER,
® --r2 fastq R2 FASTQ: #A\AY R2 i FASTQ X, EILASIRMEF.
® --readgroups READGROUPS: &/ FASTQ ) iZERAEE. REEXK
--r1_fastq 1 --readgroups SEHIEENT—H.
m RIS
--readgroups" @RG\tID:HG002-1\tSM:HG002\tLB:HG002-LB-1\tP
LILLUMINA"
® -m MODEL BUNDLE: #&RERINE, IREHE[1E Sentieon BEAGEF
BE,
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® SAMPLE VCF: F§F#&fi% SNV #1 Indel #MIERAEE VCF U,
TEEREH B VALL vecf.gz AR, AEaSrsUtHsEERIER
fla SRR TR,

DNAscope FRIESHFIATEIESEL:

® -d DBSNP: RiZHRESMEIERE (dbSNP) RIE, FAFE VCF #ixic
BAESR. 3F VCF 5 bgzip F48HY VCF 18, (SHSMA—NE
R STEEEIE dbSNP B refSNP ID REXZESHITIER, EERM
VCF &5(|304%.

® -b INTERVAL FILE: i§E5EERA FRHIXBELIRFIZRCNTEE, B8
BED, RELHE, TEGMENIRT BED MHFHNMIXE. ERIEH,
RFBHIESERA,

® --interval padding INTERVAL PADDING: i \ X [ER0B SRS E
RELAIE . KIAMEAR O,

® -t NUMBER_THREADS: H{HE1THATIESIIERRIITTELEE. ST
%, EE, REEERRSENENSIERE.

® --pcr free: {FF --pcr indel model NONE #&i# 175N, ERATF
PCR-free (& PCR ¥if8) M. RFMEHTERELIRGINFES.

® -g: fEigit VCF XHHIRERY, it gVCF L RER. TESHE—
MNMEEHENZRS UG bgzip E45 gVCF,

® --duplicate_marking DUP_MARKING: EEFFIHRCIRE. markdup A
WNCESIER, rmdup ABFRESIER, none ABLIESIFC. BIAR

&9 markdup,

B
e
.

. e . o
% 148 T www.insvast.com EEERISRIABIRAT] =i

3


http://www.insvast.com

FFFAt / Sentieon BT TAERFE

® --assay ASSAY: FHERKERNINRENRE: WGS (2EEAH) 5 WES
(£5MBFH) . BIARES WGS,
e --consensus: EIRCESIEFEMILIRIER.
o -h: 1TENGSITHBMERFEL.
o --dry_run: fTENRESH S, EARLRIT.
o --bam_format: HHLLXISZHEIER BAM 8=fidF CRAM 183,
(2) M uBAM &% uCRAM #H{TLEXIFIEFAET
REETRKZGS, BAI5EMM uBAM B uCRAM STEAFFRARILLRT. FRAbiE

ARz SNV, Indel #0 SV B9t& :

sentieon-cli dnascope [-h] \

-r REFERENCE \

-i SAMPLE_INPUT ... \

--align \

[--input_ref INPUT_REF] \

-m MODEL_BUNDLE \

[-d DBSNP] \

[-b BED] \

[--interval_padding INTERVAL_PADDING] \

[t NUMBER_THREADS] \

[--pcr_free] \

(8] \

[--duplicate_marking DUP_MARKING] \
[--assay ASSAY] \
[--consensus] \
[--dry_run] \
[--bam_format] \
SAMPLE_VCF

M3 UBAM B UCRAM {EXSHINES, DNAscope FEEMEIL THIBSEL:

® -i SAMPLE_INPUT: uBAM & uCRAM #EXAVEINEARS S, £ -i B8
RHORFIHS AN AR AN— DR S N X

® --align: fERAER LU NIEERIHITELRT.,
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DNAscope FRIESHFLATHIERNESEL:

® --input_ref INPUT_REF: FIFHBEMANXHNSEZEREE FASTA U4,
EER uCRAM BINRTAURMILSE, 1ZXXEaTILS -r 28RS
EHREARRE.

(3) MEFHERRRY BAM B CRAM i#{TLLIIFNERAS

RAEFETREDS, WEIMA (EFTHKALITTHEFR) BAM 5 CRAM IX4FF

SRROELRT. FRALIBLAR: SNV, Indel #1 SV BIE :

sentieon-cli dnascope [-h] \
-r REFERENCE \
-i SAMPLE_INPUT ... \
--collate_align \
[--input_ref INPUT_REF] \-m MODEL_BUNDLE \
[-d DBSNP] \
[-b BED] \
[--interval_padding INTERVAL_PADDING] \
[t NUMBER_THREADS] \
[--pcr_free] \
(8] \
[--duplicate_marking DUP_MARKING] \
assay ASSAY] \
consensus] \

[--
[--
[--dry_run] \
[--

bam_format] \
SAMPLE_VCF

£/ BAM ={ CRAM {EAtIARS, DNAscope RIEEZEELITIIESE

o --collate align: ISTRFARSCXIMNIZERVHTEIE, SAEHHITLLR.
(4) \BHFER BAM 5 CRAM #iFT S8
RAEiaiTHEe<S, BN (BHEFR) BAM g CRAM UEFFIRRITILL

I LAR SNV, Indel #0 SV B9#&3:

sentieon-cli dnascope [-h] \
-r REFERENCE \
-i SAMPLE_INPUT ... \
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-m MODEL_BUNDLE \

[-d DBSNP] \

[-b BED] \

[--interval_padding INTERVAL_PADDING] \
[t NUMBER_THREADS] \

[--pcr_free] \

(8] \

[--duplicate_marking DUP_MARKING] \
[--assay ASSAY] \
[--consensus] \
[--dry_run] \
[--bam_format] \
SAMPLE_VCF

ANRAIEME --align 0 --collate align 2%, RIBGIERRFEIZMNMNANEE

BRptalls.

4.8.2.3 sttt
(1) HbXH5IR

LUFEFARANSHLELERFRA FASTQ HIEBEEN B EXHR A

sample.vcf.gz BF, SERLATIH:

® sample.vcf.gz: 7£ -b S%5ER BED XXl (S£ERAE) RNz
B9 SNV #1 Indel ZEREER,

® sample deduped.cram & sample deduped.bam: H#HAN FASTQ &
PRRIZRECRS . ARHERR R R EIRC/ERIIEERETE.

® sample svs.vcf.gz: B DNAscope 1 SVSolver #&iUZIRY SV 4558,

® sample_metrics: BZ1ZFARME QCiEFNER.

® sample_metrics/coverage*: MEFANEZEER ((WEAT WGS #*

x) .
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® sample metrics/{sample}.txt.alignment stat.txt: k85 AlignmentStat
BIENLESIHER.

® sample metrics/{sample}.txt.base distribution by cycle.txt : 3k B
BaseDistributionByCycle EEHIEEIMBEDTRIEITR.

® sample metrics/{sample}.txt.dedup metrics.txt: 3285 Dedup &ZHY
EEFIHER.

® sample _metrics/{sample}.txt.gc_bias*: k8 GCBias &iZY GC {RIF
fEiR ((NERTF WGS #7X) .

® sample _metrics/{sample}.txt.insert_size.txt: k8
InsertSizeMetricAlgo EiERIN EBN F R K/INMEFR.,

® sample metrics/{sample}.txt.mean _qual by cycle.txt: kH
MeanQualityByCycle EiZHIZ B FIIREEIEIF.

® sample metrics/{sample}.txt.qual distribution.txt: 38
QualDistribution &iXRIEREES TiER.

® sample metrics/{sample}.txt.wgs.txt: XEH WgsMetricsAlgo &EEHY
SERNABFIHER ((KERT WGS #7X) .

e sample metrics/{sample}.txt.hybrid-selection.txt: k8
HsMetricAlgo EiERIZRALER (MILINBFE) Fitietn.

® sample_metrics/multiqc_report.html: B MultiQC CRHERNIZE

I, QC FEiFRE.
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4.8.3 DNAscope LongRead

Sentieon® DNAscope LongRead B—EL | AT IKIERNFEIEAILLITR

MRETZEM (81F SNV, SV, CNV 1 Indel) BYo#rimiE. DNAscope

LongRead iEFIFAKIERAIKEMS, BREESE IRERWIRRFEIRE
REELHREEEHNETRIEN, sentieon-cli BITREHSIEMT

DNAscope LongRead i#tf2HISEEESCHl., itz SR EHAVERYE. S

LA Z A,

IZMES RIS EIE: SEEXIfY BAM 5t CRAM X4, & FRELITH

FASTQ. uBAM & uCRAM 3Zf4, ittt VCF (8¢ gVCF) #8zRIZER

ZER, LUK BAM B¢ CRAM #8zVRIELIISI M,

4.8.3.1 KIREE

(1) wEFH

® Sentieon® #{4E: 202308.01 EYESHRAS,

® Python: 3.8 EESIRA.

® beftools: 1.10 RESARA (BF SNV # Indel RUFHE) .

® bedtools: FAF SNV 1 Indel #&UFE,

® samtools: 1.16 FESRA (FF uBAM/uCRAM #E{HILLRIERII ELLIT
HUEAVERTLLXT)

® mosdepth: 0.2.6 BEERA (AT RKIZREENIBERERFSLT) .

® hificnv: 1.0.0 SKESRA (FBF CNV &) .

EARATHATIHESERINERFE PATH IETEF, LUEREFER.

e 4._l:
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(2) &EEEH

DNAscope LongRead SETFEHEENSEERERFFIRICUEAFIIE
BReEERENHEI, TERMEEER samtools fasta &34 (.fai) FIFF
FIFES (.dict)

HNEWILEIEIAZREC Contig NEEERA L.

4.8.3.2 {EFHiHAE
(1) M FASTQ #H4TELIIFIZ A4S
RAERTEESS, BIAEMIT FASTQ =AY PacBio HiFi 5 ONT ZERHY

Eb3F, LAK SNV. Indel %1 SV g9&M:

sentieon-cli dnascope-longread [-h] \
-r REFERENCE \
--fastg INPUT_FASTQ ... \
--readgroups READGROUP ... \
-m MODEL_BUNDLE \
[-d DBSNP] \
[-b DIPLOID_BED] \
[t NUMBER_THREADS] \
[-g] \--tech HiFi|ONT \
[--haploid_bed HAPLOID_BED] \
[--cnv_excluded_regions CNV_EXCLUDE_BED] \
SAMPLE_VCF

5 FASTQ {E/%ANES, DNAscope LongRead ERELITMESEL:

® -r REFERENCE: &% ERFH FASTA XHRKR. ANEERENSEER
ARSI ("fai" ) .

® --fastq INPUT_FASTQ: FASTQ #&ZCHIBMINIFEARI Y, £ --fastg 585
A LMEANS NSRBI EA— NSNS

® --readgroups READGROUP : EERHIEMNERAFES. ABMASIEAS
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FASTQ 8=\, NIBIURALILSE, 12 SEFRETER Readgroup FHRFER,
XEFFFEREGEY -R S8UEELS minimap2 FUIFE4.
m SHURM): --readgroups '@RG\tID:foo\tSM:bar"',

® -m MODEL BUNDLE: #=EGHI’E, REHEI7E Sentieon BEFHRE
BEPHE,

® --tech HiFi|ONT: Rt RRETAT{ERRTNIESOR. STHHFHISEUE/S ONT 5
HiFi,

® SAMPLE_VCF: FT7#=f% SNV #0 Indel #&MZ5RAYSE VCF SUAERER,
TEEREHEXEFB ML “vcfgz” AER. FoasRIIsHREREIE
JIEL g HH ST RIEER AR,

Sentieon® LongRead FRIESHEFLATRNESEL:

® -d DBSNP: SixEEREZSEEIERE (dbSNP) BIEIZ, ATE VCF (.vcf
8 .vcf.gz 18\) FIRICEHMER. TSR, BHIEHE, TR
ZREFRTEIINAY dbSNP refSNP ID RS, FEEIRM VCF &304,

® -b DIPLOID BED: £5ERFAH FAVWFEKXIA (BED #&z() , ATFRHEI—E
RERACNATEE, REISUEEFE T EAEREMIE BED iBRIX(E
W17,

® --haploid_bed HAPLOID BED: &% &R FRFERXE (BED #8=) |
ATFREISEARTFACNRTEE (BRT X/Y MHEREIREEZRIK) .

® --cnv_excluded regions: FE7E CNV & HBRAIKIE BED X4, %X
H5EEELS hificnv, BEZFEIFES hificnv B33,

® -t NUMBER _THREADS: 3X{Hi=1THTES RN ELIREL. thEE00

B
e

‘..I:' r
. —- . . e
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aik; EEl, REERAERIRS SEIEN SR LA,
® -g: [RE VCF Mo, Rttt gVCF 8RN ERER. TEEERR
—NZIT bgzip E4ERY gVCF IR ERIMAYZERS 314
o -h: FTEN@SITEEERIHE.
® --dry_run: FTENFESLIRRIEITAES, (BALIRNIT.
(2) M uBAM, uCRAM, BAM 5 CRAM #H{TLEXIFIZERG
RAEET8EHS, BIE/%d uBAM, uCRAM, BAM & CRAM #=(HY PacBio

HiFi B¢ ONT BEEERH{TLERIR SNV, Indel 1 SV RIHEN:

sentieon-cli dnascope-longread [-h] \
-r REFERENCE \
-i SAMPLE_INPUT ... \
--align \-m MODEL_BUNDLE \
[-d DBSNP] \
[-b DIPLOID_BED] \
[t NUMBER_THREADS] \
[-g] \--tech HiFi|ONT \
[--haploid_bed HAPLOID_BED] \
[--cnv_excluded_regions CNV_EXCLUDE_BED] \
[--input_ref INPUT_REF] \
SAMPLE_VCF

{#F uBAM, uCRAM, BAM B CRAM {EAtANES, DNAscope LongRead

WERELTHESH:

® -i SAMPLE INPUT: uBAM &} uCRAM EAVRMNERIE, £ -i 28
ERILMEANSZ AU B RLARR A — N E 1N,

® --align: £ Sentieon® [RAHY minimap2 BHMINIZRENRLGEISE
BERAE L,

DNAscope LongRead FRFESTHIFLA TR ENIESEL:

e --input_ref INPUT_REF: FT##E (FR) WANHNSERERAE FASTA
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M4, 72 uCRAM = CRAM BIARTRAURMILSEL, Z3XFAILLS
-r SHIEENSEERERR.

(3) M BAM & CRAM #{FERHISN

RFETRKWS, BIEIXS BAM B CRAM #&=(AY PacBio HiFi & ONT &

ES#1T SNV, Indel 0 SV g9t&M:

sentieon-cli dnascope-longread [-h] \
-r REFERENCE \
-i SAMPLE_INPUT ... \
-m MODEL_BUNDLE \
[-d DBSNP] \
[-b DIPLOID_BED] \
[t NUMBER_THREADS] \
[-g] \--tech HiFi|ONT \
[--haploid_bed HAPLOID_BED] \
[--cnv_excluded_regions CNV_EXCLUDE_BED] \
SAMPLE_VCF

TR BEARM --align 2, MERERRAKEERETRARNZER (BB

EEXIEIR) BTSN,

4.8.3.3 et

TELLIE FASTQ UE, 5B --align £#(tE uBAM, uCRAM, BAM,

CRAM {4, SEERLATIS:

® sample.vcf.gz: 7£ -b DIPLOID BED {45 W A9ELFEE X & e 26
SNV #1 Indel Z=FEER,

® sample.sv.vcf.gz: H Sentieon® LongReadSV T E&NZEIANELETS
(SV) &R,

® sample mm2 sorted fq *.cram: H#IAN FASTQ M{FAERKAIFELXT KAk
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T HERF SRR SR,

® sample_mm2_sorted *.cram: H#H AR uBAM. uCRAM. BAM &
CRAM SUHAERRATER L3S R A RHE R IS OISR ER S .

® sample.hificnv: HiFICNV $HIHIEDEZIR ((WERER HiFi @A
BEERK) .

4.8.3.4 EfthiFSHIR
(1) ZEESBEEERIEN
BOATEIEF T (SAERER, ST RN EE AR EARRERITHER
(ANAKBMRA) , STLUER -b DIPLOID BED &S (ARG NIBRHITE R
Sefalk, FHFEA --haploid_bed HAPLOID BED S#{fEBAfE{iRREiR LHITE
S,
ACEER /data XHFHIRMT AZ hg38 SEHRA (SIBEMEAR) 1=
{EIAFNEARER BED XU,
(2) RIA{Epiisen
ACEDRIEIAEE BSD 2-Clause FRERHHNY,
fIF sentieon cli/scripts XX TH Python HASXRIZERKBIFE]
gVCF # VCF FBHTRELGE. HTXUHASREFMMISIERERE, &~
I A B TS BUX L HIAN S,

fii

vl 3 J:
b
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4.8.4 DNAscope Hybrid

Sentieon® DNAscope Hybrid 2—EFIAR—HARESERSKIERESE
EHITIREAET NI TTRAE. DNAscope Hybrid BERESIIEE (S/ER
B) 5SKIER (KEE. S80%i0) KANSENE, ALESREREKX
i (RESRFY. HEERX) i, BEREREERFHTRBEHRAZ RN

BRI, sentieon-cli BITEEMSIEMT DNAscope Hybrid iRI2HI5=EE

)ﬂ
=

N

IR K E RS RINRIERANKIEER SR, SHFLAT R
® KLUSIHUSRIEER SR Gzip E4EIS=(AY FASTQ {4,
® SLUNIRYEIEEREUE: BAM B CRAM 8\,

® SREUIIHHSIEREUE: uBAM B UCRAM #&ZUS(4,
® SLUIIHHKIEEREUE: BAM B CRAM 8\,
BOANBRT, SR T 4

o /NTER (SNV #1 Indel) : VCF &=,

® ZEfyZEF (SV) : VCF 8z,

® FEMNEZR (CNV) @ VCF &3,

i BERRICIANZRFEABA , EE 2RISR BAM By CRAM X
.

4.8.4.1 IMEEE
(1) BEFH

® Sentieon® #{4fl: 202503.01 FHESARA.
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® Python: 3.8 ESIRA.
® bcftools: 1.10 HEFIRA,

® Bedtools

® MultiQC: 1.18 SKEBIRA (RATERIEINMES) .

® samtools: 1.16 BLESHRAS.

® mosdepth: 0.2.6 ESRE (BTREKIEREEINERERSFR) .
ERETHITSEIERINER Y PATH IMEZEF, LUERSER.

(2) &EEEH

DNAscope Hybrid $&7F FASTA BXHNBRESEERNARFIHTETRG
W, BReEEREN, AEREEEN samtools FE3[3X4 (fai) . 1ZERE
SHAEE BWA Z3I3Tft,
HATENUILESBIAEEN Contig WSEERAE E. MRSEEREFESE
£ Contig BIEFEHVTAIZERLLXY, BSWRM "alt” SIEHLUEE BWA

Y Alt-aware (BUFFUIRAD) EEXIRZL,

4.8.4.2 (ERAi%AE
(1) MELEXIRIEEER SIKIERIERTIEREREN
REETEEZDS, TMNELLTRE. KIZERFEM SNV, Indel, SV 1

CNV:

sentieon-cli dnascope-hybrid \
-r REFERENCE \
--sr_aln SR_ALN [SR_ALN ...] \
-—Ir_aln LR_ALN [LR_ALN ...] \
-m MODEL_BUNDLE \
[-d DBSNP] \

B
Z
.

. e ) “';1:_..¥_,.Ij':
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[-b DIPLOID_BED] \
[t NUMBER_THREADS] \
sample.vcf.gz

DNAscope Hybrid FfEEELATHIESEL:

® -r REFERENCE: &% ERFH FASTA XHRKR. ANEERENSEER
ARSI ("fai" ) .

® --sr_aln: BAM = CRAM #EXRIBMNGIZREUE. £ --sr_aln SHEE
NSRRI EREMA— NS N

® --Ir_aln: BAM & CRAM SHAIBMAIKIEZEREWE. £ --Ir_aln SEIEA
SRR AT ERRA— N8 E 1 3

® -m MODEL BUNDLE: #REGHIREE, BWEISHU4EITE Sentieon BEFIREY
BFEE (models29) hikF|,

® sample.vcf.gz: ATF7EE SNV #1 Indel #MERAEE VCF SUHIRZ,
RSB ERALL  “vcfgz”  HELE.

DNAscope Hybrid fRIEX LA T ANESEL:

® -d DBSNP: BiZERESEMEIERE (dbSNP) IR, ATE VCF (.vcf
& vcfgz X)) FIRCEMER. (CHFRANE, REBHHE, TR
FERISFRTEXIRAY dbSNP refSNP ID %S, TR VCF R34,

® -b DIPLOID BED: &&HFH FAVREXIE (BED 18x) , FAFIREI—fZ
TSR NETEE. RIS E (AR BED iCRHIKIE
1T,

® -t NUMBER_THREADS : {H=1T7H1TESEIERNITREEE. S0

ik, 58, MERRAERRSHRIEHNEE I RLIE.
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® -h: FTEIa1THRENERFRE.
® --dry run: FIENFPESLAIRREITHUES, (BALIRIT.
(2) MEKLEXIRIIEEER SIKIEREIRHTIERIERGN
RFETRKGS, AT MREIIBEEERFNKIEER 2l SNV, Indel, SV 7

CNV:

sentieon-cli dnascope-hybrid \
-r REFERENCE \
--sr_rl_fastqg SR_R1_FQ [SR_R1_FQ ...] \
--sr_r2_fastqg SR_R2_FQ [SR_R2_FQ ...] \
--sr_readgroups SR_READGROUP [SR_READGROUP ...] \
-—Ir_aln LR_ALN [LR_ALN ..] \
--Ir_align_input \
-m MODEL_BUNDLE \
[-d DBSNP] \
[-b DIPLOID_BED] \
[t NUMBER_THREADS] \

sample.vcf.gz

DNAscope Hybrid FfEEELATHIESEL:

® --sr r1_fastq: Gzip E4EEIIRVRIAN Rl infSiZREHE. ESHEEAS
NG EEED A ERFIA— NS

o --sr 12 fastq: Gzip FEAESUAUMIA R2 MHITIREANIE, MBS R
XIRL,

® --sr readgroups: TMEIEER FASTQ RUERAEE., MEERILSEM
HEWMS --sr r1 _fastqg —H,
m 7<f5ll: --sr readgroups

"@RG\tID:HG002-1\tSM:HG002\tLB:HGO002-LB-1\tPL:I[LLUMINA"
® --Ir_aln: uBAM & uCRAM EHAIBMANIKIEREGE. ATEA—PEEZIX

.
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® --Ir_align_input: 1S/ RREXIELISENAIISEERHI TR,

DNAscope Hybrid FRIESIFIATANESE]:

® --sr_duplicate marking: EIEERNESFFIFCIRE. markdup ATRIC
BS, rmdup ABIRES, none ABkT, EUAREN markdup,

® --Ir_input_ref: FTMEDEMNKIZRNHRISE FASTA X4, TEERKIEE
EZ uCRAM E; CRAM BINBTRURML, Z3XHAS -r SEIEENSE
HEHEAH.

® --bam_format: HHAILLIISZAHEER BAM 1&3(IF CRAM &=,

4.8.4.3 ifiiEmd
(1) @ HIE
DNAscope Hybrid FRIEESHIHLAT S :

® sample.vcf.gz: 7£ -b DIPLOID BED ENXMIEREXIHZAR SNV 1 Indel

I~ =+
R =T o=

® sample.sv.vcf.gz: B Sentieon® LongReadSV T ERVEHITREER,

® sample.cnv.vcf.gz: 3B Sentieon® CNVscope T EMEMEETFLER,

® sample_deduped.cram: BH#IA FASTQ 4RHIZLLTT. RiFHIFEREER
AURGIERREE.

® sample_mm?2_sorted_*.cram: HIBINKIEERSUGERAIELEXS B ARHER
[EROIZRREUE.

® sample_metrics: SRZHFEARE QC IBIrNER.

B
Z
.

. e ) “'._31:_..“_,.11':
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4.8.4.4 #PEHEFR (Troubleshooting)

RSB BAXHEEARRN RG-SM 5% (different RG-SM tag)
LIS (FRIEERAIKIZR) PEEA—ERY Readgroup SM (#
A7) RER, SRR, BEEXMEREFER --rgsm S8, %5
HEETFRONSRERR RGN SM 158, FELR, ERLSH
&, WAXHFRREERESHENAE—RRES5Z RGN,
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4.9 ZEE5 UMI LiE

ARERHIEFEMNBAUEER Sentieon® Genomics TE#E: PCR EEF7S.
IZA BRI MR AE S TIETe, BcHRFIEIZRER, BEHER
TEMREESIRE. EIHigiES, LocusCollector #EHUEMAY --consensus
BEIGEE 7 XA, BRAREFRFERESHE PCR EEFFINELREFS. L
b, HIERAE—S FIRIRT (UMI) RERNEIE, BRTUEIER
LocusCollector /5 --umi_tag %I, MMEEEEERIASRFEENNEE

SI8E.

4.9.1 JEHIREEFE

£ "EEREEE" BT, EAaN—HESERPMmEH —MRERRMER
ERIFAEEZR,

4.9.1.1 F#H UMI pYHEHHREES

LW TERINZITEERS Picard MarkDuplicates AYZKIA%EIH—F.

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

tEsh, BE—MISIRNI=LEXEEME, AT ENIFCERERIMAFESES

R, BEEE, 2TERMXERTAT UMI RSHEHRAES R,

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 --score_info SCORE.gz --output_dup_read_name \
--metrics DEDUP_METRIC_TXT TMP_DUP_QNAME.gz

sentieon driver -t NUMBER_THREADS -i SORTED_BAM \

--algo Dedup --dup_read_name TMP_DUP_QNAME.gz \
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DEDUPED_BAM

4.9.1.2 # UMI gydELinEES

1Z TAERMR T FIFHEERBOEERXTHY 5" B EEEIN, TEET UMI EEkH
£ PCR EEF!. ER{Fh, Z|i®iY LocusCollector fY --umi_tag %K

IgEiBE UMI 7%,

sentieon driver -t NUMBER_THREADS -i SORTED_BAM \

--algo LocusCollector --umi_tag XR --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

4.9.2 BEFHIREES

EETHRNEESEAT, RASN—EHESERPER—FR—HRE
R, X—IEREBUIE PCR FIBFINFEREFSIANRKER, AEREEE MU
RAIVHERESS , URMERIERPREH EERNGEHHTE., FEIENE,
ERRETHRNEESR, AUBHTEIMIHERERE.
EEFFEILINEE, FT1E LocusCollector HigE --consensus BEIA, Lhok, 7E
HITIRERRY Dedup 15T, IIAENRIRHSERREAR FASTA X4,

IR EETHRNEESWER, HRERNEXYERTEsHIREE. B4
Sentieon® TEAGUIMHFHAMKIRLEIHER, EEMEMERFIIFTEE
S AE., MRENEESTREEHNENER, JUESHREESREA

samtools fixmate T EXNEERAIBCTSEHITEH.

samtools collate -@ NUMBER_THREADS -Ou DEDUPED_BAM \
| samtools fixmate --reference REFERENCE -@ NUMBER_THREADS - - \
| sentieon util sort -r REFERENCE -o FIXMATE_BAM -t NUMBER_THREADS -i -
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4.9.2.1 A% UMI piEFHiDESS
FEAMER UMI B9BER T, iz T ER{KIELCXS SR E R H AR s i T

BREDHT.

sentieon driver -t NUMBER_THREADS -i SORTED_BAM \
--algo LocusCollector --consensus --fun score_info SCORE.gz

sentieon driver -t NUMBER_THREADS -r REFERENCE -i SORTED_BAM \
--algo Dedup [--rmdup] --score_info SCORE.gz \
--metrics DEDUP_METRIC_TXT DEDUPED_BAM

4.9.2.2 # UMI fIEFHIAXES
EEE UMI BIEIR T, mTIERERBTES LT SIRREXI M) UMI #R&EXT

MR TERER,
sentieon driver -t NUMBER_THREADS -i SORTED_BAM \

--algo LocusCollector --consensus --umi_tag XR --fun score_info SCORE.gz
sentieon driver -t NUMBER_THREADS -r REFERENCE -i SORTED_BAM \

--algo Dedup [--rmdup] --score_info SCORE.gz \
--metrics DEDUP_METRIC_TXT DEDUPED_BAM

(1) UMI FEaEE

RARMRIE UMI KRS Z BRYRIEIE R B (EHPRFESEIR. IRE
ZFILINAE, AJLATE LocusCollector FfsEF --umi_ecc dist 0 ¥EI,

(2) RNA &gz

LLERfER STAR IR{FLESIAY RNA MIFREWERS, 7 LocusCollector Hig

B --rna 1%In,

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 -r REFERENCE -i SORTED_BAM \

--algo Dedup [--rmdup] --score_info SCORE.gz DEDUPED_BAM
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4.9.3 ffiF

4.9.3.1 REEEREAFHREI UMI FTEE

BRSNS —F, BFEMNBNZRPRIFBFS, ZEREETHIT
sentieon umi extract <5k, ZIFSENERPRNFIVBFIIESEFE
EHiRN2LEREAE RS, BT UM REIRENZ B, MAAMBINIER TR
RS, X—PROHEME=5TRTMK.

umi extract SHVEHEERA FASTQ 830, FRA R1 1 R2 {EERAIFEMY
HTHF. BUABR T, BNaGCRMHSREEINERE, FRIEER -o &N
BiTIEER LA,

umi extract SHIEMREENT:

sentieon umi extract [options] read_structure fastql [fastgq2] [fastq3]

Options:
-0 Output file (default: stdout)
-d Turn on duplex mode
--umi_tag Logic umi tag (default 'XR')
--output_format Output format FASTQ or SAM (default 'FASTQ')

umi extract SLHIBE—PSHATENEREN. T nlFETE, FEE

ERNHIES " DIRANEREN.,

IEREE "+ MR NESHTEN. HPHFALIREEIST, 5&
e "+" ERTNERNARE. TSR ERFRE:

o T: 1R (BIEWREARE) .

® B: MMEKALFS,

o M: DFHRIAMBFF.

o S: NZBEEAIRES.
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-d IEATRENGE UM FRcCERRE. XiE UM REVERFSFERS
FTE—HRIEREE,

ETHRESH, FHEIMAMN N FER TR RR UMI RURIE, TEAG
o, ECXHZERAY R1 imBE— 8bp RIDFFMLE, MEE— 12bp AE
R, REEERFS; T R2 inREEERFS. EXRrIERELIE
BB ANBEXY. FEE, Ezablh, BHERBYEEERST gzip L
EREDERY FASTQ X%, BEER T, HMEVEREEREIEEERS

—12¢F (BD Sentieon® bwa mem L(3T) .

sentieon umi extract "8M12S+T,+T" \
sample_R1.fastg.gz \
sample_R2.fastg.gz | \
gzip -c \
> sample_extracted_pair.fastqg.gz

THRE<SETR 7 GE UMIAURRENERE, B NRERIIESE 4bp Mo F5

o, BElEERERFS,

sentieon umi extract \
d\
"AMAT,AMAT" \
sample_R1.fastq.gz \

sample_R2.fastq.gz | \
gzip ¢ \
> sample_extracted_pair.fastq.gz

EEHENRIERAINZERTR 7N UMl ZEEISEERAIRIEITE,

sentieon umi extract \
8M12S+T,+T \
sample_R1.fastg.gz \

sample_R2.fastg.gz | \
sentieon bwa mem \
-R "@RG\tID:SGROUP\tSM:SSAMPLE\tLB:SLIBRARY\tPL:SPLATFORM" \
-t SNT \
-K SBWA_K_SIZE \
P\
-C\
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SREF \
-1\

sentieon util sort \
G-\

-0 sorted.bam \

--sam2bam

A, XEEREMET DX UMI RHIBEMEEIS FASTQ X4 (AN

sample_I1.fastq.gz) RINAEZG]. IR TIEITONES, XATFEIMEA
— UMI R51ER, BizZERPAMEESHTERF). FRIENE, IR
HASHENEE UMI RUIEEY,

sentieon umi extract \
"tM,AT,+T" \
sample_l1.fastq.gz \

sample_R1.fastq.gz \
sample_R2.fastq.gz | \

gzip ¢ \

> sample_extracted_pair.fastq.gz

THRHESHEMN SAM BIRYMHER, %BEESER RNA-seq tEXY

B4 STAR RHHFRESCA. fEiznfilsh, EoxdiEReAY R1 inB@& 16bp AIZHAE
FHEF0 10bp D FHAS, M R2 mXEESERFY, HEREmEERA

SAM BTV HYERImIERR.

sentieon umi extract \
--output_format SAM \
"16B10M+S,+T" \
sample_R1.fastg.gz \

sample_R2.fastq.gz \
> sample_extracted.sam

umi extract ApLHYMIHESTIMIREER. ERARET, BiHa8a5—

AT CRMAREEAFIEN CR i7&, UR—MHETFIER UMI FFIR XR

%, EEBMELAY umi consensus HEMFHA.

5 170 T www.insvast.com _EREERABIRA


http://www.insvast.com

FFFM / Sentieon HH TAEHFE

% 4-2 B umi extract EREHIFHIIARES

T sy
RX IREHAY UM 5 IRRE

XR FBF umi consensus SEEHHITOFAER UMI 55
CR IS

e
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4.10 Joint Calling
4.10.1 Joint calling 14
AT 22— <A DNA NIFSURS R 2 NS MERNEA ST RGN (joint

calling) BRI HTRIAB:

#!/bin/sh

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

K K oK oK oK 3K 3 o K K oK oK ok 3k ok o ok K K oK oK ok ok ok ok K % K K ok ok ok ok ok K K K ok ok kK

Script to perform joint calling on 3 samples
with fastq files named sample<i>_1.fastq.gz
and sample<i>_2.fastq.gz

K K K oK oK 3K 3k o o K K oK ok ok 3k ok o o K K oK oK ok ok ok ok ok %k K K ok ok ok ok ok K K K ok ok kK

#* o# B o

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.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=$(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

BRSOk Kok ok oK ok ook ok o K oK o K oK o K ok o Kk o o K o oK o o K oK o K oK o K ok o Kk o o K o oK o o K oK o K ok ok ok ok ok ok o K ok oK oK o K oK K
3 K K oK oK 3k 3k ok ok K K K oK ok ok ok ok K K oK oK oK 3k 3k 3 K K oK oK oK 3K 3 o K K oK oK 3k ok ok ok 3 oK oK 3K ok ok ok o K K K oK oK 3k ok o K K oK oK oK ok ok kK K ok ok sk ok k ok K

ok K K K ok oK ok ok ok ok kK K

BRSOk Rk K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK ok o K Ko K ok ok K ok

# 0. Setup

Bk sk kb ok ok o ok sk ok ok ok ok ok sk sk ok o ok sk sk ok s ok ok sk ok ok ok ok sk ok ok ok ok ok sk ok o
WORKDIR="$START_DIR/joint_call"

mkdir -p SWORKDIR

LOGFILE=SWORKDIR/run.log

exec >SLOGFILE 2>&1

BRSOk Rk oK ok ook ok o K ok ok K ok o K ok ok Kok ok o K ok oK ok o K oK o K ok ok K ok

# 0. Process all samples independently
# 3k 3k 3k 3k 3k 3k 3k >k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3% 3k 3% %k 3% % 3k 3% % % %k %k k
GVCF_INPUTS=""
for SM in $SM_LIST; do
RGID="rg_SSM"
mkdir SWORKDIR/$SM
cd SWORKDIR/SSM

HORR KRR K ok Kok ok K ok ok o ok ok oK ok oK oK o K oK o Kok ok K oK ok ok ok K ok K

# 1. Mapping reads with BWA-MEM, sorting
# EEEEEEEEEEEEEEEEELEEEEEEEEEEEEEEEEEEEEEEEE T
( SSENTIEON_INSTALL_DIR/bin/sentieon 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; }

HORR KRR K ok Kok ok K ok ok o ok ok oK ok oK ok o K oK o K ok ok K oK ok ok ok K ok K

# 2. Metrics

HORR KRR K ok Kok ok K ok ok o ok ok oK ok oK ok o K oK o K ok ok K oK ok ok ok K ok ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i sorted.bam \
--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 mg-report.pdf mq_me
trics.txt

SSENTIEON_INSTALL_DIR/bin/sentieon plot InsertSizeMetricAlgo -o is-report.pdf is_metric
S.txt

HORR KRR K ok Kok ok K ok ok o ok ok oK ok oK ok o K oK o Kok ok K oK ok ok ok K ok ok

# 3. Remove Duplicate Reads. It is possible
# to remove instead of mark duplicates
# by adding the --rmdup option in Dedup

B K ok K ok ok K ok ok o ok ok oK ok oK ok o K oK o K ok ok K oK ok ok ok o K ok 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; }

HORR KRR K ok Kok ok K ok ok o ok ok oK o oK oK o K oK o Kok o K oK ok ok ok K ok ok

# 2a. Coverage metrics

HRR Rk ko ok sk ok ok ok ok sk sk ok ok ok ok sk sk ok o ok sk ok ok o ok sk sk ok ok ok ok sk ok ok o ok ok sk ok

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA -t SNT -i deduped.bam \
--algo CoverageMetrics coverage_metrics || { echo "CoverageMetrics failed"; exit

1}

B K ok Kok ok K ok ok o ok ok K ok oK ok o K oK o Kok ok K oK ok ok ok K ok K

# 5. Base recalibration
# EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE LT
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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SSENTIEON_INSTALL_DIR/bin/sentieon plot QualCal -o recal_plots.pdf recal.csv

HORR KRR K ok K ok ok K ok ok o ok ok K ok oK ok o K oK o Kok ok K oK ok ok ok K ok ok

# 6b. HC Variant caller for GVCF
HRR Rk sk ok ok sk ok ok ok ok ok sk ok ok ok ok sk sk ok o ok sk ok o o ok sk ok ok ok ok ok sk ok ok ok ok ok sk ok
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/SSM/output-hc.g.vcf.gz"
done

BRSOk Rk ok K ok ook ok o K ok ok K ok o K ok ok Kk ok o K ok oK oK o K oK o K ok ok K ok

# Perform the joint calling

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

SSENTIEON_INSTALL_DIR/bin/sentieon driver -r SFASTA --algo GVCFtyper SGVCF_INPUTS \
-d SKNOWN_DBSNP SWORKDIR/output-jc.vef.gz || { echo echo "GVCFtyper failed"; e

xit 1; }
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5 THRix4{sixeE

5.1 DRIVER il }lIi2
DRIVER ERFHUITEY S B RIZAME M RN HEIFER. X driver BJH1473

HRIBROERALUETSANEE, a0, BirtEMRME8IIER driver iz

TSN BRI,

5.1.1 DRIVER ig§i%

DRIVER A HIS A —RRIEI A2 :

sentieon driver OPTIONS--algo ALGORITHM ALGO_OPTION OUTPUT \
[--algo ALGORITHM2 ALGO_OPTION2 OUTPUT2]

R RA R TS M EER T, s B DXL

EZEHE,

1Zip SHISELOPTIONS)B1E:

® -t NUMBER_THREADS : H{4FFIEITHITHENITREREL. WESHEA
Y, GNRERE, driver TEBFERRSSHIAENELIE.

® -r REFERENCE: 2% E[RH FASTA X4HIIE. f& T LocusCollector FIA
T consensus i Dedup 51, WSHEMBEIEFEHEVEN.

® -i INPUT FILE: BAM BIAHRIMIE., TTLAZRERLSEERAERS
NN, HERESEHALN BAM XXHEFA— BAM XH4HEE.
Sentieon ®{N S RHZAMFHERFRY bam 34, K/fFEHA SO:coordinate &
HHI@HD 17, Sentieon®IFERBNAY bam SHFELLITERDH RG 17E,

HELPENEHEMITE ID {78 @RG 17, B&T CollectVCMetrics,
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GVCFtyper. DNAModelApply. SVSolver, TNModelApply. VarCal,
ApplyVarCal #1 TNfilter 5t, WESEIERBEREETERVERT.

® -q QUALITY RECALIBRATION TABLE: 3H BQSR MiERHIFREERMAER
AORIE, ZERIETE BQSR NERAIZERAQ UM BRIEAMANGER. ATLAZR{EA
S EFERIHERSMIARER, BIMRERGBIS L reads AIEAERY
BAM 4 TR,

® --interval INTERVAL: 4K ERISERERESRIXE., FJLAZRERILE
SHAEFRBXERHE EHYTITE. INTERVAL BILUEER:

o CONTIG[:START-END]: {R#EERNAT contig i 71H &, START A1 END
RS T, TSR \XIEFEE; AR 1 8K, EeLi
ANAESHFRAYZA contigs 71K,

o BED_FILE: GAX/EMY BED SMHUUE, IRHESIFESEANHTEE,
FMEXIEHKEA 0 —H¥, tsSTRIESRM BGZF 32,

o PICARD_INTERVAL FILE: SEXERTMHUE, &fF Picard X{afnE,
RS USSR TINE, MSXBHSES 0 —F. TSR BGZF
M,

o VCF FILE: BEZTRICHRAY VCF 3HuE, HEFRBAMHSRIFXE. t
SHSEARAY VCFR.gz 321

® —-interval padding PADDING SIZE : 3 % A\ X & B9 1 4 iF 0
PADDING_SIZE MEERETS. BIAMES O,
® --help: R/REENANAIN. 1ZIEIMAILLS--algo ALGORITHM —ifefEF, LA

BSERIARIRR D,

B
e
.

. e ) “';1:_..“_,.11':
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® --read filter FILTER,OPTION=VALUE,OPTION=VALUE: ENAZEELZ
BT reads RO 4EHR, 1B £ 5.1.3 5 REGXAI BT AE
DReREMER.
® --temp_dir DIRECTORY: EIREMHHFMEME, EBANBIEITHAIN
43£($PWD),
® --skip_no_coor: HHEEEHNTRIGIHY reads,
® --cram _read options decode md=0: CRAM BAi%kIn, FAFXABWA
CRAM 5y NM/MD 17&5,
® --replace rg ORIG RG="NEW RG STRING": {E{F—/> BAM A X
HH@RG EHIFE, ERFMSSEH ORIG_RG; NEW_RG_STRING FE
EEMETENFR. WSHELUZXER, 8XEcF0 F—1 - BAM
BN, ERILAEE & 6.6 7 SREGFHRIERRMA.
Za < SUFHIEIAEE:
® LocusCollector, Dedup: FATFERESRFFIMNER.
® Realigner: FBTFHEATRKELXIMNER.
® QualCal: FTFREREERIEMER,
® MeanQualityByCycle, QualDistribution, GCBias, AlignmentStat,
InsertSizeMetricAlgo, HsMetricAlgo, CoverageMetrics,
BaseDistributionByCycle, QualityYield, WgsMetricsAlgo,
SequenceArtifactMetricsAlgo: FTFit& QC 15FR,
® Genotyper, Haplotyper: BTFIERTRIGN ST,

® DNAscope, DNAModelApply: F3F DNAscope ARSI,
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® DNAscope, SVsolver: FiF DNAscope RREHZEZ O,

® DNAscope, VariantPhaser: FF PacBio® HiFi® reads A DNAscope
RTINS,

® ReadWriter: BFaHA I REREERERN BAM XHEEFHZ1 BAM
A4,

® VarCal, ApplyVarCal: BT VQSR ME&.

® GVCFtyper: FTFIRREAEZRIGNDHT.

® TNsnv, TNhaplotyper, TNhaplotyper2, ContaminationModel,
OrientationBias, TNfilter: FIT{A4HiEfERE- [EET(IEFARDT.

® TNscope. TNModelApply: FIF{A4RAE e RS- IE R REFIEIIEZ R DT,

® RNASplitReadsAtJunction: BFEERAEI RNA reads BIMER.

® ContaminationAssessment: F3FM BAM {4iRBIEARELTER,

® CollectVCMetrics: FHTFItEZEICNEAYEIR.
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5.1.2 DRIVER &i%
(1) LocusCollector
LocusCollector EiXEIG AT MFRESIZRANEZRER.
LocusCollector EiEAVHIAZE BAM 344, Higith eI nse R EE R
1550 L
LocusCollector HiEFZELIT ALGO_OPTION:
® --fun SCORE: Z(EFAAVITIEREN. SCORE RYRJEEE:
o score_info: it& Dedup EiEANEERITITED. XEEIARITED BREL.
LocusCollector &ix#EEZLATENIEART ALGO_OPTION:
® --consensus: FEIELASEREIREE.
® --umi_tag TAG: AT UMI FEMBRAMEERIZE UMI ir&. ENAMER
None,
® --umi_ecc_dist DISTANCE: UMI & RE5ERMIERER. SHIRE N 0 LXK
ARFIEEIRMIE. BIAMBER 1.

® --rna: AfER STAR XI35HY RNA F5IEHE R ELiEIR.
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(2) Dedup

Dedup &EiEHITESEERATRT/MFR.

Dedup EiZAFANZ BAM 34, ElaihZMFRESISESSHY BAM X4,

Dedup EiEFELT ALGO_OPTION:

® --score_info LOCUS COLLECTOR OUTPUT: LocusCollector ap<+& M%)
MR,

Dedup B/ZEEZLATAIEERY ALGO_OPTION:

® --rmdup: REIEILAAH BAM SAHHBRESAER. NSRIREILE
1N, ESHNEERBHIRC, EASM BAM SH4ESR,

® --cram _write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
[EEIEIN, WNERRENX., BEAAJS compressor=gzip,

® --cram_write_options version=[2.1|3.0]: CRAM #itBhRASiZEIR, SNRFEN,
BAH version=3.0,

® --metrics METRICS FILE: &&3XENEBRISREUERTE SUFHIEFNNIS.

® --optical dup pix _dist DISTANCE: HERNESERMINIFESIIRA
IEES. EAUAEY 100,

® --bam_compression COMPRESSION LEVEL[0-9]: % BAM {483 gzip
[E4esl. BOMES 6.

® --output_dup_read_name: FERILEIAS, HSHMEEAETEINC/MER
EERBAM X4, TMEHFNCHESHNEREIFIE.

® --dup read name DUPLICATE READ NAME FILE : f{& 8 Ith % N\ BT ,

DUPLICATE_READ_NAME FILE EERIFFEIERISHINCHES, LBl
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FTEARA SRR,

e
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(3) Realigner
Realigner EiEHATIRAGRE (indel) EEHTLLXT,
Realigner EiZAYMINGE BAM 30f4; EisitHEEHtEXIERY BAM 304,
Realigner Ei&E=Z LI TA]%49 ALGO OPTION:
® -k KNOWN _SITES: FB{EERIAEN VCF 3B, ERMAERTEENR
BIRTREREEHLXIRINLR, REFEANEHRT indel R, ERILIBIEES D
SHFHES -k KNOWN_SITES EIREESMNERIRES.
® --interval_list INTERVAL: 7Ei+EEHXIBIrHSERISE F7IHRXE,
RESEEEENHAN INTERVAL: (IREES --interval list 55, ISEEHE
— 1 INTERVAL, INTERVAL BILUERER:
o BED_FILE: S2A&X&H BED SAHHHIE.,
o PICARD_INTERVAL FILE: SEXERTU4HAIE, E1E Picard XE#R
1,
® --bam_compression COMPRESSION LEVEL[0-9]: #itH BAM {483 gzip
[E4Esl. BOMES 6.
® --cram write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
[EEIRIN, WNERRENX., BAAJS compressor=gzip,
® --cram_write_options version=[2.1|3.0]: CRAM #itBhRASiZEIR, SNRFEN,

BUAJ version=3.0,
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(4) QualcCal
QualCal &i£iHEHI1T BQSR (HEREDHERE) ATERIERER. QualCal
EARR SRR SR ERTRIEER, FeEERiR SRR,
BERERNTEIKERT ReadGroup B9F& (PL) #7%; QualCal Ei&sAF AT ES:
ILLUMINA . ION_TORRENT, LS454  PACBIO. COMPLETE GENOMICS .
DNBSEQ. ERIRSTHIRXS SOLID FANFETRITIE.
QualCal EiIAATEINE BAM 34, Hifith RERERNE S OIEREFBHIEN
csv M1,
QualCal BZBESZLATANIZAY ALGO_OPTION:
® -k KNOWN SITES: FHFEAMIAEEN VCF XUHUE, EAM-RERTREE
B REIREESLERRB AN SRS AN RRES . &R
BYHEES N NHHAESIHAICEE S SN CANLRES. Tl BEREENERR
ARSI, ANERAESEER IR,
® --plot: fENZin< AT EMNEEREMFRAMETE.
® --cycle val max: {EFHIEEARITFRAEIME.
® --before RECAL TABLE: StRiitERIERERIINE,; BRERATNAERE.
o --after RECAL_TABLE.POST: StRiitERINAERERERINE,; BERT

TR REFTRR IR,

B
e

‘..I:' r
. —- . . e
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(5) MeanQualityByCycle
MeanQualityByCycle E;ZATFItEENUFERIEIRERED .
MeanQualityByCycle BiZAVMAZE— BAM {4, HigHEiEinEuE.

MeanQualityByCycle EiEA#EZ{EE ALGO_OPTION,
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(6) QualDistribution
QualDistribution BiZBETFIHEEBIFERERES HERELE.
QualDistribution EiZHVMAZE— BAM 3X14; HigitHEistrEdE.

QualDistribution BiEAE3{E ALGO_OPTION,
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(7) GCBias

GCBias BiZATItESEEREMEATH GC RE

GCBias EiAMMINE— BAM {4, HigHEISTREIE.

GCBias HiEEZLATAER ALGO_OPTION:

® --summary SUMMARY _FILE: it S HRUBRIXEE, BFLE GC R
E15HR.

® --accum_level LEVEL: fERFH A, LEVEL RInIsEEEFE ALL_READS,
SAMPLE, LIBRARY. READ GROUP, ZRIAEE ALL READS,

® --also_ignore_duplicates: REEEFRAE—IFESEERITERLE
e

® --is_bisulfite_seq: IREILIZIFRBHAR BAM 4B ST REES N

A9 reads.,
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(8) HsMetricAlgo

HsMetricAlgo EiZBTIHEEANRRIEFEERTUARSEERAR

AT/GC Biisfatm.

HsMetricAlgo EiXRVIAE— BAM 4, HigiHRIEREUE.

HsMetricAlgo EiAFZELLT ALGO_OPTION:

® --targets_list TARGETS FILE: &2 BirEREIRTIFREBASHHIAIET
iR,

® --baits_list TARGETS_FILE: & EF{EFEEAERIERSIRBASHAIL
EEE.

® -—clip_overlapping reads: HEEITEIIIEHEEHITIESANETR.

® --min_map_qual QUALITY: #EFERIERIISIRRE., HIRGIRER
F QUALITY AHERISHITIER.

® --min_base_qual QUALITY: #EZFNFERRRERITIERE. FT
REETF QUALITY BYREISHZHE,

® --coverage_cap COVERAGE: TEESEHFERNISRABEERS.
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(9) AlignmentStat
AlignmentStat EEFRTFITEIEERUXIRIFIHEE.
AlignmentStat EiFATMAE— BAM Xi4; HiaHHEEEHE.
AlignmentStat EiHEZLATANELY ALGO OPTION:
® --adapter seq SEQUENCE LIST: N ERRMEELRS, LAESSIRAYIE
FealiEttt. BOMEREOARY lllumina 85I,
® --is bisulfite_seq: REIETERIFEMAR BAM XA ST SENFH

reads,
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(10) InsertSizeMetricAlgo

InsertSizeMetricAlgo EiZATIHEBRARBRX/NISRITTS .

InsertSizeMetricAlgo EiZRVIAZ— BAM 314, HiHEIErEdE.

InsertSizeMetricAlgo &S LATANER ALGO OPTION:

® --deviation DEVIATION: EEEWHI ZRIRIRATNERESE. BIA
{84 10.0,

® --hist width HISTOGRAM WIDTH: i£& HISTOGRAM WIDTH LIB=
B ERESHEmhERT. BOAMES O,

® --min_read_ratio RATIO: —MEREFIRESEET BIPHR/INERLE
=, EAMES 0.05,

® --se tag TAG: EEHEFEESHAEEETS (TAG) RIRImER. EINME
73 Ml,
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(11) CoverageMetrics

CoverageMetrics EiZATitE BAM XHHIREEREER., NREKNEFHR

ABETZEN, WEBSRAEXERS, IRKEEIEM, UXNSEEREA

FEREZEINEEFHTXKERES, BMIRNEBEERRHXHEASN

60GB, WIREE RefSeq M4, NIBEXRREEARS.

CoverageMetrics EiERIBIAZE BAM 34, BIN(EREESRFRY BAM X

BT, HaHEEaEs X, REMNRHBRASTRETERIS . FJ6e

AR HEAE

® summary: S25EHIE,

o statistics: R EREMNRNESLE.

® cumulative coverage counts: 2 REXT x NURESLE.

® cumulative coverage proportions: SR EXTFT x BHUANEA—E
HE,

LEHEEZFRA OUTPUT B, HiHSUE7wAI:

® OUTPUT: LXK MIRESR.

® OUTPUT.sample summary: PARTITION GROUP #AXRJLCE, BEFE

® OUTPUT.library interval statistics: PARTITION GROUP M ZEHIF1THEN
2 RXERS.

CoverageMetrics EiXiEZLATANI%ER ALGO OPTION:

® --partition PARTITION GROUP: MEMAH X&iE. TENER

readgroup & RG EBMANESHIRAES, BD sample, platform, library,
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center, BUABER "sample’, AILUBIESZEMER SN0 XE, 816
HX B MNETEE—IR
® --gene list REFSEQ FILE: F3Fi5 CoverageMetrics EiEERRSEIE
EREIE RefSeq SIS,
® IJEIEIN
o --min_map_qual MAP_QUALITY: HEFRIERRETE. FT
BT EREET QUALITY HUERRISHITIEIE,
o --max_map_qual MAP QUALITY: HEFRINERRETE. T
MUETEREST QUALITY HUERISHITIEE,
o --min_base_qual QUALITY: FEERINEERSIIR. TARER
F QUALITY BIRERGHBRE,
o --max_base_qual QUALITY: FEFERIREREDIE. HIRES
F QUALITY BIRERGHBRE,
o --cov_thresh THRESHOLD: ER&HHMIBEXEATRENHES
ott. LB ESSHE2S 1 EHIE.
® SR HIEIN:
o --omit_base output: BKEITDXABNMIRBEFRRE. SAEA
XELTEZE, ATLAERLEL,
o --omitsamplestat: BkIREFMERENILEAERE H
(_summary) ,
o --omit_locus stat: BEEFTEESENHRHEIT (_cumulative_cover

age counts 1 cumulative coverage proportions) .
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o --omit_interval stat : Bt I Ff B X A & it X 4 8 & H
(_interval_statistics) .
® --count_type TYPE: FEW{IMERBRE—HBRNESIZR. AJ8EAYER
'=
o 0: IEESZR, EE(IREE—RER, XERAE.
o 1: IHEESEZER.
o 2: (RBRFRPINEZRES —HHIEEN ZITTEEEZR,
® --print_base_counts: X7 KIS MIRBEFHEFES "AGCTND”
HUEE.
o --include ref N: GIESEHEATEN N MRISIBERIE.
® --ignore_del sites: ZRSEMBRAIARIBEEREIE.
® --include_del: WEEIEEHEMSHAZENT:
o WL ignore_del_sites KiF, HMRrITRE
o YN print_base counts I3, GF D' KIHE
® --histogram scale [log/linear] --histogram low MIN DEPTH
--histogram_high MAX DEPTH --histogram bin count NUM BINS:

HEESERILLHIZEEL, bin XN BUMEN log. 1. 500, 499,
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(12) CollectVCMetrics
CollectVCMetrics EiENESHIN VCF 4P EFENTRIBXAVEEI8IR.
CollectVCMetrics EiFRVMANZ— VCF EF1—1> DBSNP 30{4; High
B—X83 VCF XHhZRERRING.
CollectVCMetrics EiEFRELUT ALGO_OPTION:
® -d dbSNP _FILE: BRiZERRZEMEIERE (dbSNP) RIZE. (SHF—1 X
1.

e -v INPUT: BitEEEERN VCF XXHIME. (XSF—1N31H.
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(13) BaseDistributionByCycle
BaseDistributionByCycle (IZfBIAIFRESTR)
BaseDistributionByCycle Ei%itEEMNIFBEIAIZEERS .
BaseDistributionByCycle EiLRUMIAE— BAM {4 ; HiHEEE5UE.
BaseDistributionByCycle &iE#ZESZLATANIERY ALGO_OPTION:

® --aligned_reads_only: REERE{NITECINERAMRED .

® --pf reads_only: REZE(ITEBELLIE (PF) ZRAVEED .
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(14) QualityYield

QualityYield BiAWESESREFEN llumina KEEITIEREANERFEXRE
=

QualityYield EZEHHHANE—D BAM Xf4; HEHEIEFEIE.
QualityYield BiEEZLATHIERN ALGO_OPTION:

® --include_secondary: REREEITEPEIEREIRKLLITAIRE.

® --include_supplementary: FEEEEITEPEIERE N FTLLITAIRE.
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(15) WgsMetricsAlgo

WgsMetricsAlgo EiANESEERENF (WGS) LLIHBEEEFMEEEX

HYFETR.

WgsMetricsAlgo EiERVIANE— BAM {4, HigiHEIEnEUE.

WgsMetricsAlgo EiEEEZLATENER ALGO_OPTION:

® --min_map_qual QUALITY: RERTFIHRINEFITIRRE. HERER
T QUALITY BYERISH2ES. EUAMES 20,

® --min_base_qual QUALITY: (RERTITERIRENTIERE. FARER
T QUALITY RIGRER#HZEE. BUAMES 20,

® --coverage_cap COVERAGE: REELERGABZERS. HIBEE
=T COVERAGE HIfIE, HBEEERBHIRE COVERAGE,

® --sample_size SIZE: RERBTEICHEBRERFRIFAKR/N. BOAMES
10000,

® --include_unpaired: ;REZ AT ERECXIHIEFAI—inRIRETHIECXS I,

® --base_qual_histogram: AEEEREHEREESHE.
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(16) SequenceArtifactMetricsAlgo

SequenceArtifactMetricsAlgo BIAWERENRRENF M OxoG (%

HYFEIR.

SequenceArtifactMetricsAlgo EiZRIBRIAZ— BAM X4, HEHZER

R,

SequenceArtifactMetricsAlgo BiEEZLATENER ALGO_OPTION:

® --dbsnp FILE: BTHIREMSSHBEEXBAIRZERS SIESERE

(dbSNP) RYIE., (NHF—1H.

® --min_map_qual QUALITY: REATFITENEFNTRRE. HIRERE
T QUALITY RUSER#5RES. FAMEZ 30,

® --min_base_qual QUALITY: RERTItENREENTRRERE. HIRER
T QUALITY RYRERHERES. FAMEA 20,

® --include_unpaired: ;REZ AT ERECXI LRI —inRIRETHIECXS I,

® --include duplicates: REERITEEENIERF.

® --include_non_pf reads: REZAITEIE PF iE5F.

® --min_insert_size ISIZE: REATFIHEINEFINLIRBEAKR/N. (EEHEA
KAVIVT ISIZE BURFFISH2ES. BOAMER 60,

® --max_insert_size ISIZE: RERTIERNEFINSIBIBEAKRN. (EfEEA
KINKTF ISIZE BIEFFRES. BIAMEA 600,
® --tandem_reads: REEKIEFEEME—FHE LI,

® --context_size SIZE: REASMNE S LT XIRELHZE. FIANMER 1.
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(17) Genotyper
Genotyper EiEFHITH—EREI TSN,
Genotyper EiARIBEINZ BAM 3Xf5; HHE VCF U,
Genotyper XS LATANIERY ALGO_OPTION:
® --annotation 'ANNOTATION LIST': #aEi&RnalEsy VCF FIEMhiER,
EFES S IRIFIRRIC AR, GiE none LIMBRBAAITRE, 1R
RINNEAING (1) ISR, BXSNTR, Bsl 62 7.
e -d dbSNP _FILE: BFIRCEMERNRIZERSSUEUEE (dbSNP) 1
I8, (RN,
® --var_type VARIANT TYPE: FESHNIELIEZEA; VARIANT_TYPE
SNEIEEAIEYSE
o SNP {GMEZHERZEM. XERAMTA.
o INDEL {RAGFEN-TRK,
o both [EES4EM SNP #0 INDEL,
® --call_conf CONFIDENCE : fiEiNERNERHEEHE. RERT
CONFIDENCE A9Z= S5 45 IR .
® --emit_conf CONFIDENCE: #HEAFNERNETRREHE. RERT
CONFIDENCE RIZFHARRINZEH VCF 34,
® --emit mode MODE: #ERAFIHLEAGN, MODE RYRTEE(E/:
o variant: {REBENERMRRFEN. XEBIATA,
o confident: EEENERURNEEHNSEARRGIGN,

o all: xgIFrERN, FTeHEEREM.
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e --min_base_qual QUALITY: HERTEReNHENSERE. (R
BT QUALITY IiRESH 28, BIAER 17,

® --ploidy PLOIDY: FREIEERMRIIEEARIESHESL. BOMER 2,

® --given GIVEN VCF: {X{#F GIVEN VCF 2t TBHITERMAN, 16
MBSO AR AN SRR, F RN F FILTER 519 PASS
EIA: N

e --genotype model MODEL: HiEFTEEAISEFN QUAL LHEHIEEY,
MODEL AJLAZ coalescent EFEETEHAEIEFZPHSFHIRICHY FTiBISIHER

A", 8 multinomial FRRIZTFEIMAIBMREY; BUAER coalescent,

B
=
.

. e ) “';1:_..“_,.11':
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(18) Haplotyper
Haplotyper EiZHITERERIT RGN,
Haplotyper EiZH9INZE BAM {4, #iHZE VCF 304,
Haplotyper Ei&#ZESZLATANIERY ALGO_OPTION
® --annotation 'ANNOTATION LIST': #aEi&RnalEsy VCF FIEMhiER,
EFES S IRIFIRRIC AR, GiE none LIMBRBAAITRE, 1R
RINNEAING (1) ISR, BXSNTR, Bsl 627,
e -d dbSNP _FILE: BFIRCEMERNRIZERSSUEUEE (dbSNP) 1
I8, (RN,
® --call_conf CONFIDENCE: ERNTRNTRHEEHNE. RERT
CONFIDENCE F9Z S5 #MIBR. 24--emit_ mode 9 gvcf B, IETUSHZ
B,
® --emit_conf CONFIDENCE: fiERRERNETRHEHRE. REMT
CONFIDENCE HZERBEARINEHE VCF X4, Z--emit_mode /3
gvcf i, LIRS HE A0S,
® --emit mode MODE: #ERAFIHLEAGN, MODE RYRTsE(E/:
o variant: {REBENERMRRFEN. XEBIATA.
o confident: EEENERURNEEHNSEARRGIGN,
o all: RESFTERN, FTiCHEEEN,
o gvcf: RETBASIGNFIERAIMIINGS. MREEH GVCFtyper BikiT
BREtal, NIFEZELLEIN,

® --gq_bands LIST OF_BANDS: HERTEHEESENERERE (GQ)
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MR, XETIEE GVCF MH X HhIEREA VCFiBR AT,
LISTOFBANDS E— 1M EE5 9 mMMN&EF xR, HPFE B8N TH
START-END/STEP X, EKIAMEZ 1-60, 60-99/10, 99,

® --min_base_qual QUALITY: fERTERQNRIRENTIERE. (FER
E{ET QUALITY IIRRENSHE 208, BRAER 10,

® --pcr_indel_model MODEL: FF &£/ Atk BlFRERBEMEREN TRKRY
PCR fENGREAEEY, BJ5ERY MODELA: NONE (AF7I PCRER) , LUK
HOSTILE, AGGRESSIVE f1 CONSERVATIVE, 1RMERWRIEAIGREHES, 2
IMEJ9 CONSERVATIVE,

® --phasing [1/0]: 7Ef5F emit_ mode GVCF BitfS ekt g - P agHaRIAY
&, BOMES 1 (FFR) |, WARESIERER GVCF LMY emit_mode BIFEE
. BRI AT E,

® --ploidy PLOIDY: FREIEERMRIEEARIESHESL. BOMER 2,

® --prune_factor FACTOR: FEHEEFHNZ/IMEFEEF; X k-mer DT
FACTOR HIBS2SNEHIERE. BRIAER 2.

® --trim_soft_clip: HEEEMMNERTFHPRERPIVREIIRE, (&
LT RNA SRR AT S4L,

® --given GIVEN VCF: {X{#F GIVEN VCF 2t BHITERMAN, 16
MBSO A PRI AN SRR, F RN ZEFA FILTER Z19 PASS
AT, EIAEES--emit_mode gvcf —#E(#A.

® --bam_output OUTPUT_BAM: #HHEETRENFHNEIERFIEK

IERRAY BAM 3044, IR A 5/ bed X 4—iR AT HEEHBRER.
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® --genotype_model MODEL: fRERTERES I QUAL itERMRE,
MODEL 5JLAZ coalescent (FHETEHNEEFHAEFHIEICH  FMBfaifiE

A", 8¢ multinomial FARIKEREMIIAIEWIREL; ENAER coalescent,
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(19) ReadWrite
ReadWriter SifSREREDHEUE (BQSR) RINAESREHEIN.
ReadWriter SiAIARILIGF BAM 34, FI/E0SEA 14529 CRAM 32H4,
ReadWriter BiZATMAE—NE1 BAM SHHFI— M EZ N ERER, HiEE
ERERRY BAM 3, WIS ST BE 9 CRAM, 156l CRAM 344, 4N5R
ERTZMANXYE, B HSREFH A SHRIESR,
ReadWriter EiARESZLA AR ALGO_OPTION:
® --bam_compression COMPRESSION LEVEL[0-9]: % BAM {483 gzip
[E4Esl. BOMES 6.
® --cram _write options compressor=[gzip|bzip2|lzma|rans]: CRAM #itH
[EEIEIN, WNERRENX., BEAAJS compressor=gzip,
® --cram_write_options version=[2.1|3.0]: CRAM #itBhRASiZEIR, SNRFEN,
BAH version=3.0,
® --output mapq filter min map qual=MIN QUAL, max map _qual=MA
X _QUAL: £7 reads RIBRGIREFHTIYIE, ReadWriter RREHIRGIREAT
ZF MIN_QUAL BE/NFE&EF MAX_QUAL f reads.,
® --output flag filter MASK: VALUE[, VALUE, VALUE...]: EFrEidiE
reads, MASK 2RNEFEEINEE, VALUE BLUESHTRRI FLAG SRR, Ro<irE
read FTRIKEATRS, R MASK chFrE(ARREARRE, WA 0, ERLE
BUIEIRIZ LA, SR THRRIAORNA, —27<f:
o ERH PROPER PAIR §Y reads, &R LAEA --output flag filter

PROPER PAIR: PROPER PAIR g} --output flag filter 0x2: 0x2
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o EEHIRTIRE T UNMAP FREHIRIRGS reads ZHMIFTE reads, 1&8]
LAM#ERS --output flag_filter UNMAP: 0 & --output flag_filter Ox4: 0

o BEBENMIAEEES reads tEAEERMEGT reads BI BAM 34, &=
LAERIRINEIE, BIMSHORNA: B5ReiF UNMAP fRERIRERY
reads, #AfgR7IF DUP fR&ERIREM reads, --output flag_filter
UNMAP: 0 --output flag filter DUP: 0

o BEAN—NFEEFWNEXS reads FBARRETHI BAM 324, EeILAFER
--output _flag_filter UNMAP+MUNMAP: 0, UNMAP, MUNMAP,
XSt reads, RE UNMAP ] MUNMAP RERHZE.,
BEEFRIBRALMEEEEREE, H MASK 2EvBESRIFFERAYE
M, VALUE 2EMARISY MREAAPLARISHI, Hlan, BEEHHIIE
IXRFHENFE reads BEAEESME (FIF2 8 R1R2) RYread X (REZ-EEHS
TF) |, EALIBEANTRERS:

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

G E --output flag filter 0x931: 0x001, 0x031

HESZHFA, --output flag filter PAIRED+SECONDARY +
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SUPPLEMENTARY +DUP+REVERSE+MREVERSE: PAIRED+REVERSE+

MREVERSE, PAIRED+REVERSE+MREVERSE

REIREEN S H AR £ IER R

Flag# Flag name Description Decimal
Ox1 | PAIRED LR R FFR—ERD 1
TRIELSTES, SRR IAOEE
0x2 | PROPER PAIR 2
15301 é 0]
0x4 | UNMAP FERRAREY 4
0x8 | MUNMAP RIRPET— T ERARBRES 8
Ox10 | REVERSE EEERLUIT R 2 M5k 16
0x20 | MREVERSE R T HERRY SEQ 2R A 32
0x40 | READ1 Wi Read 1 64
0x80 | READ2 XWimllFHH) Read 2 128
0x100 | SECONDARY ZREERS 256
0x200 | QCFAIL RBIT REEH 512
0x400 | DUP PCREFEE 1024
0x800 | SUPPLEMENTARY | #hsstvyt 2048

A TREFIGN A SHIERNZ!T ReadWriter &5%, LURDTFE.
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(20) GVCFtyper
GVCFtyper SiZHITES MEARBRERFGN, AIREE TR IMEAZRICHE
F3 Haplotyper &;i£#0--emit_mode gvcf SEIHITLME,
GVCFtyper SiZERKIMEFHKBIFRSEHINERAN, HRLEESmEH
REXE1ENZRAT VCF 314,
GVCFtyper Ei£EELIT ALGO _OPTION:
® -v INPUT: {EF3ERIMETR--emit_mode gvcf IBRMFARFUTERENE L
AT18AY GVCF XHRINE., BT LB EE 2 N N A ESIZIATCRE 2K B
SR GVCF 34, fERILAERIA bgzip E48M1Z5 /Y VCF 314,
o5&, BHLIERRSKREIREL XM FMAN GVCF XX 457I%R, Ett, LTI

ML B EIRAT:

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

® {EAJLMERLA T an < MIIA SRR GVCF 3451k

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

o AR LAERLATFIA stdin 18 (<) RIapS AR GVCF 32471
x:

cat list_of_gvcfs | sentieon driver -r REFERENCE --algo GVCFtyper output-joint.vcf -

o (SR LMERLA N an SN RG-SR PRIFFE X4 :

sentieon driver -r REFERENCE --algo GVCFtyper output-joint.vcf sample*.g.vcf

GVCFtyper EiAESZLATANIERY ALGO_OPTION:
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® --annotation 'ANNOTATION LIST': faEi&AnalEsy VCF jIEMhiERE,
ERESHMRITIRREARERERE. GF none LIRBREGATRE; iR
RIS (1) LAEFREER. BAXRNER, B2l £62 5.
® -d dbSNP_FILE: AFIRCEMEFRIZERSSHEIEE (dbSNP) B
I8, (RF—I,
® --call_conf CONFIDENCE: #EGNEZEFNERRERNE. RERT
CONFIDENCE RZ=S&4#MER. BAIAES 30,
® --emit_conf CONFIDENCE: EAFNTENETRHEEHRE. RERXT
CONFIDENCE RYZ S AR L VCF X4, BOAMEDS 30,
® --emit mode MODE: #fERAFIHRLAGN. MODE RYRTBE(EN:
o variant: (NEBENERMRRGEN, XERIATA.
o confident: EEENERMNAREENSE ARG,
o all: REIFFEIEN, FTieHBEEN.
® --max_alt_alleles NUMBER : SEAEREMERE. BIMES 100,
® --genotype_model MODEL: fERTERES T QUAL ItERIEEL,
MODEL AJLAZ coalescent (FFEFEHAREF RIS HIEICHY FriSiatmtE

A", 8 multinomial FRRIZETFEIMAIBREY,; BAER coalescent,
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(21) VarcCal
VarCal EiXt BERFRESHERE (VQSR) . VQSR ABRNERIGNSE—
NI RIFIRERIER DAL, IMBEEHER TR R ITREs B EfitbEs. 7
Itt, VQSR EREEAENEAMRAREEERERER, HERil </ ER
R, ARZEFINESER, BILUESR

https.//gatk.broadinstitute.orqg/hc/en-us/community/topics, B* VQSR

PHEFERNRRER, BRLIEE

https.,//gatk.broadinstitute.orqg/hc/en-us,

VarCal EiAEIRFEFRBIRSEHINGERMAN, HiaHESES5 VQSR1E

KAVERSNERRRIE RS,

VarCal EiXEZLUT ALGO_OPTION:

® -v INPUT: TRAGEDEA ALY VCF STARORIE ; 1aTLAEREA bgzip E4E
FIZE5189 VCF 324,

® --tranches_file TRANCHES FILE: S &&EEI9 HRESRAISIARIL
BIUFE.

® --annotation ANNOTATION : fEEEREHHEISERNIER., BRLUE
TESIETERNTEESNER, EoUERRAT SIS 4R
IES)ET =N

® --resource RESOURCE _FILE --resource_param PARAM: F3{E VQSR &
G /ELERN VCF XHRINE, [SIRMEAERIZUGSE. EaLL
BHIEES N NHHESZATREASMNES. PARAM SHBELITE

%

B
e
.

. e ) “';1:_..“_,.11':
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LABEL,known=IS_KNOWN,training=IS_TRAIN,truth=IS_TRUTH,prior=PRIOR

o LABEL 2FIRAYEIAMEZTR,

o IS KNOWN TJLAR true B false, EE R RPE SN AETBRATS
i HER,
o IS_TRAIN AJLLZ true & false, ERBEFESNUREEBRETIIZ
EREHER,
o IS TRUTH FJLAR true B false, HEZRRTESHIMNEETEHENS
B,
o PRIORZ2—ME, KRBT EHZERIEAELENTSEMEAED.
VarCal &Ei£EZ LA TAERT ALGO_OPTION:
® --srand RANDOM SEED : #ER TN ERNTHF. ETLUE
RANDOM SEED &9 0, WEBEREITENRIBENMF, N TEMFE
M5, R {EFIIEE RANDOM SEED 35 NUMBER THREADS 884 1,
® --var_type VARIANT TYPE: HEGERERRLITREEY; VARIANT TYPE
SNEIEEIEYSE
o SNP: (NERERZERSSM, XEHAMTA,
o INDEL: {NEREBN-TRK,
o BOTH: &Rt SNP #1 INDEL, ARfERMIRE, EARIZIRZIT SNP
1 INDEL $147 VQSR,
® --tranche TRANCH THRESHOLD : BN EHMNA—HKREHRE;
TRANCH_THRESHOLD #¢{=2 0 £J 100 Z /89>, FeiFs ks,

X506 5RE—EZHER. BRAMES 90, 99, 99.9F1 100,
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® --max_gaussians MAX_GAUSS : IS BT EEREERNSE DTS
REE. SNP HEIAE 8, INDEL RIBRIAER 4.

® --max_neg_gaussians MAX_GAUSS: WESHETREREEERNEEDY
FHIRAHE. BAMER 2,

® --max_iter MAX_ITERATIONS: FEEHRZZ &AM (EM) (UILRISAIEIR
#. EOAEA 150,

® --max_mq MAPQ: $5REURFHIIRA MQ, EATHIT MQR logit £}
A, ERHEREAENDT.

® --aggregate data AGREGATE VCF: & MNESIEARE MR SAIET
S VCF STHHORIE,; IXEERIMESIE NS HERROERE TR R, R
ZANETRELA,

® --plot file PLOT FILE: G&45) VarCal BiXiR &R EEUEAIGET SR

&.
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(22) ApplyVarCal

ApplyVarCal Ei£# VQSR BB ER S FIRTRERES.

ApplyVarCal EiZERIEFRAIFSEHINKBERA, HintH2Rn VCF

EIAR, BA%KE VQSR RIEINER.

ApplyVarCal BiZFZELLT ALGO_OPTION:

® -v INPUT: TRICMEZEMAY VCF WHRIUE. BMNi%5S VarCal BiEZH
ERRSHER; &RTLAERA bgzip [E48F0%51RY VCF 3214,

® --recal VARIANT RECAL DATA: VarCal EiXigiHag VCF RIS,

® --tranches file TRANCHES FILE: VarCal EE#iHAY tranches S&RY(
=1

® --var_type VARIANT TYPE: HHERFEREMPLLTREE, WIETNS
VarCal &ixp{EARNER—EL.

BE, EALAER --vgsr_model %R, LUES 5 FR7IRIFZZIMAZ A VQSR

IREFERRIER. G RIHMERKarS1THRISAA SNP 71 INDEL &

BRI, IHEAEE T

--vgsr_model var_type=VARIANT_TYPE,\
recal=VARIANT_RECAL_DATA,\
tranches_file=TRANCHES_FILE,\
sensitivity=SENSITIVITY

ApplyVarCal EiEEZLATAIERY ALGO_OPTION:

® --sensitivity SENSITIVITY: #EX ] AESLA AR, REEEXRT
BRMERIER A O 2EEREY. BITENEERASAE VarCal BiErY%E
RSHEYIRFRISRMET, XERDSNE, FAMES NULL, FIEARRN

FERdrE, RN LOW_VQSLOD idiEss.
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(23) TNsnv

TNsnv EiASEFRERAE S EAIE- IE BB A sk a0 E B A miRER

IEHRTAEIRZERAG T,

TNsnv EiARTANE BAM 324, EigHE VCF 3,

TNsnv Ei%FEZELIT ALGO_OPTION:

® --tumor_sample SAMPLE_NAME : BAM SZ{4rhpgtt AR SM FRESEFR,

TRIBIEITIRIC, TNsnv EiAATEERELLT ALGO_OPTION:

® --normal_sample SAMPLE NAME: BAM S{4HIEEHEAR] SM i7&H

e -detect pon: FRIBIETEREA TNsnv BRI R I IE B AN ER—ERS
f9 VCF 344,

® --cosmic COSMIC_VCF: AT IEEEFAEIRSEFNAMARREER

(COSMIC) VCF HRIE., (NSTHF—131H.

® --pon PANEL_OF NORMAL_VCF: S&EEEHAmROHTHERNEIRIZE
SONHIE, AT AR, (55—,

TNsnv BEEESZLATAER ALGO_OPTION:

® --dbsnp dbSNP FILE: Bzt 5tuERE (dbSNP) A=, dbSNP
FHEREEARARIRCARRER, AACIEEESIHEIRELEEESR
PRI, (CZHR—N,

® --call_stats out CALL STATS FILE: S&AMIEESEUENFIHEEM
SR EFISIEE.

® --stdcov_out COVERAGE FILE: B&TREBEER wiggle SFRIRIER

B
o ]

T
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=,

® --tumor depth out TUMOR DEPTH FILE: 2 BhfEatE A S R
wiggle MR BTN,

® --normal_depth out NORMAL DEPTH FILE: S &IFEFAEZERRER
wiggle MR EFISUEFZ.

® --power out POWER FILE: IR BFISES,

® --min_base_qual QUALITY: #ERTERGNNRERELE. HIRE
5T QUALITY BItRES 2R, ERAESS 5.

® --min_init_tumor lod NUMBER: #{&iEid0NZESAT AR/ /ERTELtL
B. BANMES 4.

® --min_tumor lod NUMBER : 523556 A0/ NIRRT AL (S, BRA
B9 6.3,

® --min_normal_lod NUMBER: FFHEMBERAZEELTFIIR/NESE
X tE. ENMERN 2.2,

® --contamination_frac NUMBER: REEMFARSRILGIKIT. ZRME
$30.02,

® --min_cell mutation frac NUMBER: EGXRTHMIBAISR/ILE], BA
B0,

® --min_strand_bias lod NUMBER: #&M$#miFaIa/I\IELUE. TMESN
2,

® --min_strand_bias_power NUMBER: #&$$RFAIR/NII. ERAMESR

0.9,

B
e
.

' o . 7 B
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® --min_dbsnp_normal lod NUMBER: 7£ dbSNP {i s lIIEHIFT M
BRAVIEEUE. BOAMES 5.5,

® --min_normal allele frac NUMBER: ZEIEE#ATEENRINEMER
EEBl; HIEFEREAFEIEREASRES, WESEHIREA. BIAMER O,

® --min_tumor allele frac NUMBER: FEEREA TGS/ NEREE], B
IMEJ9 0.005,

® --max_indel NUMBER: AIFHISRAMITEN/GRESEHEL. BAMER 3.

® --max_read_clip_frac NUMBER: EE&-h4R/FEEBUIREIR AL G, ZIA
#7903,

® --max mapq0 frac NUMBER: FFHaEmsdREERIKEA mapg 7 0
AOIEERASER AL, ZRIMES 0.5,

® --min_pir_ median NUMBER: &/MZERIEHE. FKIMER 10,

® --min_pir mad NUMBER: &/ MZRUEHEETRE, EAMES 3.

® --max_alt_ mapq NUMBER: ERFERRSIRESHHNRAE. BKIME
$5 20,

® --max_normal_alt cnt NUMBER: IEE#RTERSMEEIHHNSA
B. BANMERS 2,

® --max_normal_alt gsum NUMBER: [EE#HRPERZEUEEREES S
M KE. BIMES 20,

® --max_normal_alt frac NUMBER: IEE#FATEREEERISALLG.
EIAEA 0.03,

® --power allele_frac NUMBER : FEFIIRT BHISLEEELL G, ZRAER 0.3,
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(24) TNhaplotyper

TNhaplotyper EiA (e SRS B, A IE S B AN S AR LE AN

HEEEH TR S,

TNhaplotyper EiEZHESINE BAM 3014, HiaitiE VCF 34,

TNhaplotyper BEiZFZELLT ALGO OPTION:

® --tumor_sample SAMPLE NAME: BAM SH{4hfEEteAn SM 1RESE2HR,

WREIE1THRI, TNhaplotyper EARIaERZLAT ALGO_OPTION:

® --normal_sample SAMPLE_ NAME: BAM SZ{4ARIFEHAR] SM ARESEFR.

® --detect pon: FEEFEREA TNhaplotyper &5 %GBS I IEEREANEIR—
#R95H9 VCF 32#t,

® --cosmic COSMIC VCF: FFRIZRIEEHAmMRHFNAARRETER

(COSMIC) VCF XXHRYUE, (CHF— 3.

® --pon PANEL OF NORMAL VCF: S&EEENHAEROIT-HEUIEIRYER:
ASUHUE, FTFERERIRE. (CaF— -

TNhaplotyper &&ZLA TR ALGO_OPTION:

® --dbsnp dbSNP FILE: ERiZEERSAMEGRERE (dbSNP) BIIE. dbSNP &
HESEEUHINCIRRTR, RN IREESIHRIEREEREFASRR
HE, ST,

® --min_base_qual QUALITY: FERTERONIREREIIE. (HIRER
T QUALITY RURREGH208. FRMEA 10,

® --prune_factor FACTOR: S#EZEFTHER/IMETIEF; 3255 k-mer FDTF

FACTOR RUBSIGIEITMESE, BUAMED 2.

B
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® --pcr_indel_model MODEL: FiFakZzak/ iRl ZIBRERPRIHRN/BRSAT PCR
RN/RAERL, FTRERIRTVE: NONE (BT PCREA) , HOSTILE,
AGGRESSIVE #] CONSERVATIVE, fZRRFEE@ERHEET. BOME/ HOSTILE,

® --phasing [1/0]: EREEREHPRIBMERIITRSE.

® --min _init_ tumor lod NUMBER: #Ji&@iTta A SATHIS MtEERIStUiE.
ENMES 4,

® --min_init_normal_lod NUMBER: #JiABIS&NIEESAHIS/ NERRIEITHE.
ENAMESS 0.5,

® --min_tumor _lod NUMBER: S42Z-SG IR S \itEaxsgitiE. EOAMER
6.3,

® --min_normal_lod NUMBER: i & EEE S AR IERE TR/ NEETE
tUE, EOMES 2.2,

® --min_strand_bias_lod NUMBER: #&lIHRFHS/\IELHE. SRAMES 2.

® --min_strand bias power NUMBER: &ls#HmiFAIES/INIRL, BOAMEA 0.9,

® --min_pir median NUMBER: &/JMEERIEHNEL. BRUAMER 10,

® --min_pir mad NUMBER: &/ NEER{UET ST RE. BUMES 3.

® --max_normal_alt_cnt NUMBER: IEEHFRHAERHUERITERISRKE. 2
MER 2,

® --max_normal alt gsum NUMBER: IEE#RHEREFVERRESD S
HEAE. BUMER 20,

® --max_normal alt frac NUMBER: EEHFRHEREERIIEAG]. 2K

IMEY9 0.03,

B
e
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® --tumor contamination frac NUMBER: BiegktASkE Eftit ARG S5
fliit, EAMERO,

® --normal_contamination frac NUMBER: IFEREASKE HAREARS S5
fliit. EOAMERO,

o -filter_clustered _read_position: I3 SNSRI HAE AR ERERIZE R,

o --filter_strand_bias: FEE~HRFIHEIESR.

® --bam_output OUTPUT BAM: #HiHE LRGN ERERERIELIZRA
BAM 3214, IHSINAR S/ bed SUt—HeRTHEEHER Y.

® --trim_soft_clip: fHERENMEFACNHHBNERPRIEEEIHE.

B
=
.
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(25) TNhaplotyper2

TNhaplotyper2 A {FRE T BRI NE A e - IE RSB AN S e e

ANEHREHER TR A,

TNhaplotyper2 EiFHERIAE— 181 BAM 34, B — VCF 34, &

FIF7E TNfilter hidiE45ER; TNhaplotyper2 iFSistE— N SHH )4 EZ(ET R

B 7.stats BRI, HhESEBEdRRIHER.

TNhaplotyper2 EiZEZLLT ALGO_OPTION:

® --tumor sample SAMPLE NAME: BAM SZ{4AhfiEateaAcy SM &2,

WiEIE TR0, TNhaplotyper2 &ARIRERZLALT ALGO_OPTION:

® --normal_sample SAMPLE NAME: BAM SZ{4hIFEHEAR) SM FRESETR,

® --pon PANEL OF NORMAL VCF: S&EEENHAEROIT-HEUIEIRNER:
ASUHUE, FTFERERIRE. (CaF— -

TNhaplotyper2 &&ZLA TR ALGO_OPTION:

® --min_base_qual QUALITY: #iERTEROURHEREDIE. HURSER
T QUALITY RURREGH208. FRMEA 10,

® --prune_factor FACTOR: S#EZEFTHER/IMETIEF; 3255 k-mer FDTF
FACTOR RUBRRISMNEIFMERY, BIEEEFREN 0 BEREENIER. BAME
70,

® --pcr_indel_model MODEL: FiFaZak/ iRl ZIBRERPRIHRN/ERSAT PCR
BAN/TREAEEL, FATERIEzla: NONE (BT PCR#A) , HOSTILE,
AGGRESSIVE #1 CONSERVATIVE , #ZHREE BB F. KIAER

CONSERVATIVE,
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® --min_init_tumor_lod NUMBER: #Ji&@dH& AR RATHISR \ITEERIE L B,
EVAMES 2.0,

® --min_tumor _lod NUMBER: S42ZSHGIRTHYS \ItEaxsgituiE. EOAMER
3.0,

® --min_normal_lod NUMBER: i & &R AR IER TR/ NEETE
tUE, EOMES 2.2,

e --germline_vcf VCF: &R ASIEBIER VCF SIHHTE.

® --default_af AF: FEEIAR VCF RKEIRSERRFHUERRE, 1E
17 IEEE RS BAAMEDD 1E-6, TEANMERIEC IE R AR X ityegts=l Mzt 7
ENMES 5E-8,

® --max_germline af AF: FE(iEE PR ARREERIFR. SAME
$30.01,

® --call_pon sites: HHEERENEIERFANEREAPAEIHRERS.

® --callable_depth DEPTH: #E— Mm@ AGNNRINRE, BFEs
IR ARSI HESRAIE M stats 34,

® --given GIVEN VCF: {358 GIVEN VCF SR T2 saml, BRTER
PR TFSHERI, EBHEXHPRHRIAIFUER, BNSZRY
FILTER %19 PASS =k.A4,

® --bam_output OUTPUT BAM: @HHE AT RENEBEPEREKIELERAY
BAM 3214, ISR S/NEY bed SU4—FERITFHI=HEBRERY.

® --trim_soft_clip: HHEEEMNMNERACHBRIERFAVEREETRHE,

® --call_germline_sites: HHEEEGNHEIAR(RPAEANRIETR.
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(26) TNfilter

TNfilter &%t TNhaplotyper2 AU TITIE.,

TNfilter SiZAM N\ R B SFATRIRIZZERA VCF X4, HatEREatdirRs

RY VCF 3214, TNfilter deii— St SU4RIZ (B 70 .stats RISV,

HP@E2BRTErIsHER.

TNfilter BiXFELLT ALGO_OPTION:

® -v CANDIDATE VCF: &2 TNhaplotyper2 FA-fRIT e RIS IEFI
4. ERILAER bozip E48F0Z=5 189 VCF 324, BRIGSZEIN, ZiHsHbAsE
 TNhaplotyper2 829425 CANDIDATE VCF.stats B4 344,

® --tumor_sample SAMPLE NAME: BAM {4 ifeat+ AR SM tR&SEFR.

WRIEIEITIRE, TNfilter B ARTRERRELAT ALGO_OPTION:

® --normal_sample SAMPLE_ NAME: BAM SZ{hIEEREAR] SM ARE5HEFR,

TNfilter EiFEEZLATAIEERT ALGO_OPTION:

® --orientation_priors PRIORS: &2 OrientationBias £RAIARIREEEAIXL
BRI S A RETiEEs.

® --contamination FILE: &7 ContaminationModel A=A SHYEEAISI4H L
BEFE, RIS AILIEEs.

® --tumor segments SEGMENTS: &% ContaminationModel 4pAYBEH
BRASERISUHEFRUYE, R RAARXBGIR/TISEs.

® --threshold_strategy STRATEGY : #fER FETFHLI/EIOHEREHERYSEE. e
HAER: f_score {fi5CETE F 4L, precision (e EMMEPRME, A constant,
ENMESS f_score,

£
5
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® --f score beta SCORE: {#M--threshold strategy f score i}, HEEARIZIE

XTFEREAINE, XERIEBR. FOMEN 1, FXoEHEERERNEH

&
=Jo

® --max fp rate FP_RATE: {F3--threshold strategy precision B, HEETREA
AUBKIRBEMASR, BOUMESS 0.05,

® --threshold THRESHOLD: {sEf--threshold_strategy constant B, #&EREYE
HEREE,

® --min_median_base qual QUALITY: #E alt SEERAVER/\PIRERE. Lt
AP AARE TR ERs. FOMESS 20,

® --max_event count COUNT: e EERKIKICIFAISRASEHEN, WNSRERXIS,
PRYSHEE COUNT, TRISHERESHTIERTE. BMES 2,

® --unique _alt reads COUNT: fERESdFERAa/ \E— ALT 55520, Itk
T NESIEETIERs. BOMEN O,

o --max_mfrl_diff VALUE: #ixE ALT #1 REF FERA (S [BRISRAER. Ltk
PR RIKEERITIERR. FUAMESY 10000,

® --max_haplotype distance DISTANCE: ffER—E S Am MBS IR
KEEE, WER—EFBILE, DISTANCE WHIFFEHENAREHITSE, 8
8 DISTANCE RYZERASZ2IRN, e InaEEsdiEss. BUMEA 100,

® --min_tumor af AF: THES/I\MHBEFEFYRE, ETEAMTEEETE
ks, EUAMEA O,

® --min_median_map_qual QUALITY: #ESSE SANSEERAOR/ NP AR R

B, SN AGIREdises. BOMER 30,
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® --long _indel length LENGTH: #%E INDEL SEFRESEMESIRE; KERY
LENGTH RY INDEL {FREEMEIRE. IWSHEAN-PAIRRET RS, BA
&9 5,

® --max_alt count COUNT: FAE—MURAIGRA ALT SAEEEL. SN
SEUREFSERE. BMEN T,

® --max_n_ratio RATIO: #7E N RS ALT IRERISALEE, IHIEIEAN N 75
HiEdisss. BMEN 1.

® --normal_p_value VALUE: : #EEMRUIERE{ASAY P EEHE, HGRITEANES
{hssidises. AUMEY 0.001,

® --min_median_pos DISTANCE: fEM\ZSE sEERinAYE \PAEERE., ik
TP AR BT IERE. EOME 1.

® --min_slippage_length LENGTH: 7€ STR & REF iRERIS/MSE, LAER]
RERAERAIEER. WATINRSEsERITIEES. FAMEN S,

® --slippage rate RATE: HHERRERERSHBPXIBHRSESERIER, ik
T nEREHE ERITIEes. MBS 0.1,

® --min _alt reads per strand COUNT: HEE54E AR/ ALT 1EEREK,
I I R ERs. EOAMES O,

b AR ERES, TNfilter iERTEENFRLA TiiEas:

o ETRANGHRENFITIEES, AT et RENIRAILR,

o [FEFAENRSIRR, AT T EEFEAERAPAIAIS,

® INERIEEL ISR, AT ERIHERISHINIS.
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(27) OrientationBias

OrientationBias EAETHFEUETAIBEFERNTAIL RRE.

OrientationBias EiZRVMIAZ— T EZ BAM X4, HEHE—IME&7

FE{REERRISE, ZHBTE TNfilter By TNhaplotyper2 RIZERAT(E

F.

OrientationBias FZFEIAT ALGO_OPTION:

® --tumor_sample SAMPLE NAME: BAM {47t ARy SM 1R&83
R,

OrientationBias BEIEZLATANER) ALGO_OPTION:

® --min_base_qual QUALITY: RERTZRFEAIEETIERE. £AR
BT QUALITY RIRESHZE, ENAMES 20,

® --min_median_map _qual QUALITY : JRES/NPAEIRETRE, EFNF
(RS RERT QUALITY BIRRISHZEE. EOAESR 50,

® --max_depth DEPTH: RESERIRERE. REST DEPTH HfIRE

wWoE—E. BUAMES 200,

% 224 T www.insvast.com _iSSRSERARERAT Siavs


http://www.insvast.com

FFFA / Sentieon T B E401F F Ui FA

(28) ContaminationModel

ContaminationModel EHiAfhitE TNseq FRIZH{EARIBEAISRINME
PER,

ContaminationModel EiEZIIBMAR— 8% BAM X4, HatHE— 18
EEMERRIY, ZSHEIE TNfilter Bhidii® TNhaplotyper2 HOZ5SRATE
A Leoh, i TEAgEREH— segments 344, Hep&Sa#ENTIEAIMP

ContaminationModel BEAFELIT ALGO_OPTION:

® --tumor_sample SAMPLE_ NAME: BAM IZ{4FffEit AR SM 1RE5%

® --vcf VCF: B2EHAEEEMEN VCF &,

MEBEEZEITHEIAW AR, ContaminationModel BIZA B FELLT

ALGO OPTION:

® --normal_sample SAMPLE_NAME: BAM X{hIFERAR SM #5588

ContaminationModel &iZ#EZLATENIERY ALGO_OPTION:

® --tumor _segments CONTAMINATION.segments: A% HSUHRINE
XS, ZXHEEMESERER, MSRISE TNfilter REETFITIEATAE
RIERNE R A9TE .

® --min_map_qual QUALITY: REFERIEFITERE. TR RER
F QUALITY AOERFRBHITIEE. BUAMEA 50.

® --min_af AF: RERHAFNERIERNS/IME, EOAMER 0.01,
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® --max_af AF: REFAFUEEMRNEAE, BAES 0.2
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(29) TNscope

TNscope BLAM RSB EEXSIE- TE B ECXI AR S (X ISR TR 4R

TG,

TNscope ELARVEINGZ BAM 304, Higih2E VCF 304,

TNscope BEiEZEZELIT ALGO OPTION:

® --tumor _sample SAMPLE_NAME : BAM 3Z{4rhptyEatt AR SM AR5 &R,

TNscope EiEEZLATANIER) ALGO_OPTION:

® --annotation 'ANNOTATION' : FixEiS AR INZsIH VCF SXFFRIEINERE.
BISzs FAD i35, 7E#--annotation FAD SEIRAT, EMIN="ERIMNGE
. FAD, F1R2 %0 F2R1,

® --normal_sample SAMPLE NAME: BAM X {4hIFEREAR SM 17854
R EXMBRARESIONE, FEELSEH.

® --cosmic COSMIC_VCF: FIF R IF EHEAREIRSHRIBEEAMIBRTEHR

(COSMIC) VCF XHRINE. STF5—13X

® --pon PANEL_OF NORMAL_VCF: S &EEEHAmROHTHENEIRIZE
SHNMHAE, BTERERMYE. SHF—1 M. 1345 TNhaplotyper
{EFRYSHHEREL.

® --dbsnp dbSNP FILE: BZERRZSMEIERE (dbSNP) A9E. dbSNP
PHZFEORIRCARR, AAENFEESIHEIEBEERS AT AT
£ (EFF—ULE

® --min_base_qual QUALITY: HERTERGNNREREILIE. HIRE

8T QUALITY RIIRESH2H. BUMER 15,
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® --prune_factor FACTOR: S#HEEFRIR/IMETIRF; s k-mer BT

FACTOR RUBSZIS MEIFMEEY. HIEBIRFIREN 0 5ERBEEMNZF. EUA
87 2,

® --pcr_indel_model MODEL: AT &z e/ iRtkitiZIBRERIEMREN/TRKRY
PCR fN/TRIHIREL, AIRERIIEE: NONE (BT PCR##A) , HOSTILE.
AGGRESSIVE #1 CONSERVATIVE, ZFREE B REEF. BRIAEAR
CONSERVATIVE,

® --phasing [1/0]: j5AsE AL PAMBLHERANRE., BIAMER 1 (FFR).

® --min_init_tumor_lod NUMBER: #J{&@Id1&NZESATHIER/NREBRIEI LY
B. BANMES 4.

® --min_init_normal_lod NUMBER: #J{8iEid+&NZSATHIER/INEFEITEILL
B, BAES 0.5,

® --min_tumor _lod NUMBER: &L RGNS/ NPEXTELLE. BA
B9 6.3,

® --min_normal_lod NUMBER: AT EELTRAREFERIS/NER
XIEtE. ENMER 2.2,

® --min_dbsnp_normal lod NUMBER: 7£ dbSNP {is#&MIIEHIFT M
BRAVIEIEUE. BOAMES 5.5,
® --tumor _contamination frac NUMBER : 3B El £ ARIBMEREAS SRt
BifEt. ERAMER O,

® --normal_contamination frac NUMBER: kB EREARNIIEHIEAR SR

EeplfEt. BOAESS O,

B
e
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® --given GIVEN VCF: {X{#F GIVEN VCF 2t BHITERMAT, R
AR RIS AEE, BINHZFAY FILTER 5179 PASS 54.B,
® --bam_output OUTPUT BAM: HHESTRENEEEPEREXIERN
BAM 3214, LI X S5/\EY bed 3X4—E BB FEEHEBRERY.

® --disable detector DETECTOR: ZR4FEICNIZZAITRAGN : R sV'{E
79 DETECTOR LABGLEASNZEHZE R, 6F'snv_indel'{E/9 DETECTOR LAR5LE
HNER,

® --trim_soft_clip: IHERENN\ TN FHIFRER PRV EEIRE.

® --trim_primer AMPLICON TABLE: ERERIE AMPLICON TABLE &
REASEIEEI5 14, AMPLICON TABLE 2—4 BED 3214, Sa7 47
FH3IMNENER, 2—188/\FHNHEHRFoRXMH: contg.
amplicon_start, amplicon_end, name (ZH#g§) . score (ZHg) . strand

(ZBg) . insert start. insert end; 1ZT Bi¥E1&5 amplicon start #

insert_start Z[BILAK amplicon_end 0 insert_end Z[BIEYY 1 FEERTRE.

® --trim_adaptor=[0|1]: HAERENBMNIZRPEEEERE. BIARIERE

ERE. 1—E 0 LIKIHE,
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(30) RNASplitReadsAtJunction
RNASplitReadsAtJunction EiXIBEII KR N (BIRE S EEE KGR IR
BFRER, AHHTEEREIRNSFXBRIFFIH TEMER,
RNASplitReadsAtJunction EiEAVRIAE BAM X4, HinHthE BAM {4,
RNASplitReadsAtJunction EiEZFZELLT ALGO_OPTION:
® --reassign_ mapq IN QUAL: OUT QUAL: EiXIEM IN QUAL EFFHED
BRESEREE] OUT_QUAL, ES#2WFER, EJ9 STAR SRIFAILLITHEL 255
HRE, MAEHIREAIAD 2] 60,
RNASplitReadsAtJunction EiE#EZLATENIERY ALGO_OPTION:
® --ignore_overhang: MBEEARIREMESIZRIIEERRD.
® --overhang_max_bases NUMBER: FERMEEIEIESH AIFISRAIHE

£, WRBESSIRELBILE, NWASHTEES. BIMES 40,

k

® --overhang_max_mismatches NUMBER: #EIEFFISBIE SRS i
BASEECEL, WISRERCEINS, WaWBNRIERo HTHER, EOAMES 1.

® --cram_write options compressor=[gzip|bzip2|lzma|rans]: CRAM #j
HIE4s1%IN, WRKEN, BAIAS compressor=gzip,

® --cram_write_options version=[2.1|3.0]: CRAM #gitHhRASFEI, SNERFK

ENX, BIA\A version=3.0,
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(31) ContaminationAssessment

ContaminationAssessment EiAIHEHFA BAM XGHFERSHR, WEX

K Ha F{E TNseq #1 TNscope T B & contamination frac .

normal_contamination_frac #1 tumor_contamination frac S£H\YE.

ContaminationAssessment EiARIBIAR— BAM Xft; HEHE—1X

R,

ContaminationAssessment &iZFELLT ALGO OPTION:

® --pop_vcf VCF FILE: B3R GEABRFUERNREEM VCF X4
&.
® --genotype_vcf VCF_FILE: 829 MAHREHRY DNAseq ZRAY VCF X4
VE, BEtEMEFEAPRSH, NERNESFEARSER DNAseq TR
EEILUBISTEREA bam Hf$EF Haplotyper & Genotyper Bl 3744,

ContaminationAssessment &EiEESZLATE%EAY ALGO OPTION:

® --type ASSESS TYPE: HiEfGITAIRE., AT8ERI{E I SAMPLE.
READGROUP #1 META, SRIRTIREA, &llFBEERaIERIH TS

FHE. RS MAIELS, LES N EETESH. BOMES META,

® --min_base_qual QUALITY: fERTSHIHSRIRENTIERE. (FER
EfT QUALITY RYRERSHERES. FAMEA 20,

® --min_map_qual QUALITY: #ERTSHIHEANERANTIERE. (HaR
E{fT QUALITY RSBk, BAMERA 20,

® --min_basecount NUMBER: HEEIHESRIBIE—MUREERFERY

B/MEEEL. BUAMES 500,
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® --trim_thresh NUMBER: FBFHEEIRRIBIE, MERSREEATF 0.5 B
WEATERE, WxRA=E83E 53R, EAMEN 0.95,

® --trim_frac NUMBER: #fEETEE SHER sERIS BRI ARLRLLA. 2K
INMEZ 0.01,

® --precision NUMBER: fERL RS HLEFHIEE. EINMES 0.1,

® --base_report FILE: SSRMEHUET RARSHEHSUFRIMEFUGSE.

® --population POPULATION NAME: B FHEHAELSERTRNIA

#F. BUMES CEU,
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(32) TNModelApply
TNModelApply EiEZEN=8FIRENATF TNscope AR, LIEBIHITE
FdiE, WEIE(XIE Sentieon Genomics B4R Linux MRAHISZHES,
TNModelApply EiZEREFHIRBEAN, HERbE—1 VCF X,
TNModelApply FiEZFZELLT ALGO_OPTION:
e -v INPUT: 3B TNscope THFAM VCF XHNUE, BELUERE
bgzip E4HEZRSIM VCF X4,
® -m MODEL FILE: G328 FIERIAISUGIE,
TNModelApply HiZ@EI MR R MLrejected FILTER & B A\ RY
VCF {4, BFRINT FILTER, @EraaedmEMiiRimA VCF hEREREME
FILTER , AeEMNTREABEX., BFLLEA bcftools

( https.//samtools.github.io/bcftools/bcftools.htm/) FEILHLHX—BEAY:

SBCF/bcftools annotate -x "AFILTER/MLrejected,FILTER/PASS" -O z \
-0 SOUTPUT.vcf.gz SINPUT.vcf.gz
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(33) DNAscope
DNAscope EiEHUTHUHMAIASELZ RGN,
DNAscope EiEHIMANE BAM X14; #HiHE VCF 34,
DNAscope EiE#EZLATAIIER ALGO_OPTION:
® --annotation 'ANNOTATION LIST': #aEi&RnalEsy VCF FIEMhiER,
ERIESHRNTIRRE AR, S1F none LIMBREGAIERE,; EIR
AIINERS (1) DIERSEER. BXSER, B8 627,
® -d dbSNP _FILE: FFRCEMETRNPZERSSUEIEE (dbSNP) Y
&, (5.
® --var_type VARIANT TYPE: FESHNIELIEZEA; VARIANT_TYPE
RUT T ENES HRsIR:
o SNP &Rz ERESEE. XEBAEKIAMTAF.
o INDEL f&UEN-TRE, XESEBIANTAF.
o BND &R E RGNS R RER.
® --call_conf CONFIDENCE: #EGNEZEFNERRERNE. RERT
CONFIDENCE 925 IRR.
® --emit_conf CONFIDENCE: AR TENTRREHRE. RERT
CONFIDENCE RYZ S AR E VCF X4,
® --emit mode MODE: #fERAFIHRLLAGN. MODE RYRTBE(EN:
o variant: {REEENZRMRRIEN. XEEKIATA.
o confident: EEENERMUAHBENSEMRRIIEN.

o all: xgIFrERN, FTeHEEREM.
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o gvcf: REIEREIGNATEAPIINGS. IRERERA GVCFtyper EiEHAT
EREIaN, NIFRZEILEDT,
® --gq_bands LIST OF_BANDS: HERTEHEESENERERE (GQ)

RERE

B

, XETRIGTE GVCF @GP IEREA VCF IEREST,
LISTOFBANDS E— 1M EE5 9 mMN&EF xR, HPFE B8N TH
START-END/STEP X, EKIAMEZ 1-60, 60-99/10, 99,

e --min_base_qual QUALITY: HERTEReNHENSERE. (TR
E{ET QUALITY IIRENSHE 208, BRAER 10,

® --pcr_indel_model MODEL: FF a2/ Atk BIFRERBEMERE N TRKRY
PCR fENGREAEEY, BJ5ERY MODELA: NONE (AFL PCRER) , LUK
HOSTILE. AGGRESSIVE 1 CONSERVATIVE, 1BEFURMERIIRSHES, X
IMEJ9 CONSERVATIVE,

® --phasing [1/0]: SRZEMAREFIEMRE. BAMER 1T (FFB) .
AU SRR,

® --ploidy PLOIDY: FEIEFERMERIREARIREMEL. BUAER 2.

® --prune_factor FACTOR: FEHEEFHNZ/IMEFEEF; X k-mer DT
FACTOR B2 NEHRIEEE. BUAER 2.

® --trim_soft_clip: HREEEMMNERTFHPRERPIVREIIRE, (&
LT RNA SRR AT S4L,

® --given GIVEN VCF: {X{£f3 GIVEN VCF R HITBHITT RN, &
MBSO A RN SRR, F RN FA FILTER 519 PASS

8.0, EIABES--emit_mode gvcf —EFEH,
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® --bam_output OUTPUT BAM: #HHEESTRENFHNEIERFIEK
RS BAM 304,  IGIETN A 5/ bed X F—RATHIEHREH.
o --filter_chimeric reads: MHEERNZFITELHERRGIER. BIABER
T, {NHI8E T var type BND A4 SiEEREILER,

® --trim_adaptor: HEEENMNIEZRPIEHERERHE. BARTERE
FoRRtE, EAXAIRERRNN SV EERIXIE,

e --model MODEL FILE: 55 DNAModelApply T E—i2(EFEHIH eSS

REHRINE, %R TRERRENPERIRE.
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(34) DNAModelApply
DNAModelApply Eix#iT#F DNAscope #HTTRIERANE S, IHEX
{1E Sentieon Genomics 4R Linux IRAHSZHE,
DNAModelApply EIEERMNEFRIIKERMA, HaLE—1MESTERN
VCF 3214,
DNAModelApply BiEFZEZELIT ALGO_OPTION:
® -v INPUT: H DNAscope TRIFRTIZR VCF HNE, ZEEER
MNRE S IREERINEERT. ERILMERSE bozip EHEHEERSIN
VCF 324,
® -m MODEL FILE: #3852 IRBIHRIE ; WS SRATERMAN VCF
B9 DNAscope &< {FERAISEER.
DNAModelApply BiEASHFHETANER ALGO_OPTION,
DNAModelApply &/ZEidMEZRFHI MLrejected FILTER RIEHKEIABY
VCF XXf4; BFHRINT FILTER, &nTaemEMRMA VCF REFEAES
FILTER , AeMNTEABEX. BT LLEA beftools

( https.//samtools.github.io/bcftools/bcftools.htm/) FEILHLHX—HEAY:

SBCF/bcftools annotate -x "AFILTER/MLrejected,FILTER/PASS" -O z \
-0 SOUTPUT.vcf.gz SINPUT.vcf.gz
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(35) SVSolver
SVSolver EZHMITHANELN T RN, AREZFEAZAICSKA
DNAscope EiE#HTANE, HEERT --var_type bnd &R,
SVSolver EiEERHEFRAIBEA, HiaitE— M 3tCNEINEHEER
By VCF 324,
SVSolver EiEFEZELLT ALGO OPTION:
® -v INPUT: {§[ --var type bnd EIRXSHEAHIT DNAscope THIGNE
EFTSEIRY VCF XXHRINE. BHJLUER bgzip E4EHZERSIRY VCF X4,

SVSolver BiEARSZHRHE(AIAIEAY ALGO_OPTION,
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(36) VariantPhaser
VariantPhaser EiABIIEREEKIEFA BAM XHHRIERFER, I VCF
AR A TE TR,
VariantPhaser EiXHIMAE— BAM XH4Ff1—4 VCF f4; HmHEH
fusaHiEm VCF X4,
VariantPhaser EiAF=ELLT ALGO_OPTION:
e -v INPUT: SE3FEHITRMDITHIZRAY VCF ERIVE. ERTLUER
bgzip E48HZRSIRI VCF 34,

B
=
.
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5.1.3 DRIVER read filter i%IR

DRIVER Zi#HIf2FFRY--read_filter S IFEHITITE Z B ISR
BAM 3 {4HhRY reads, BILAERI—apS1THERZ A --read filter 221, ©Ai)
BRIEHT, EIRFREE,

SEUEIL: --read filter FILTER,OPTION=VALUE,OPTION=VALUE,...
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(1) QualCalFilter read filter

QualCalFilter read 1T ERE R T4LI% reads FHTIRERESHERE, FHE

HERERTESHER.

QualCalFilter read 1T EREBLATIEIIZ—:

® table=TABLE_FILEPATH: F{ERTHRERES HEREEMBIERERN
Wi=H

® use oq=[true/false]: FHEEEFF BAM {4 OQ 58 SHRIRHE
RESE. HETARES table EIN—EMER, ERTETERILHERSE
DEIRERN BAM 34 OQ iREFE SHIDHCRIHRERED HER
. BE, HETUSESE 4 QualCalFilter read iTiE28 2R, LAESGH
SHEIN BAM 3214 ERTREHITROERVE.

QualCalFilter read iTE2SZZ LA T AT SEIEIN :

® prior=PRIOR: HEMERERES FIZBRE.

® min_qual=QUAL: FREFTERENRERE, RESEHINT QUAL A
BERRSWERA,

® levels=LEVEL1/LEVEL2/...: FEREREDERIFHSENRKS.

® indel=[true/false]: HEZ A INDEL NEHERESEHFINZE BAM 157
#,

® keep_oq=[true/false]: HHEREEIFER BAM XH4HH) OQ tR&EK{RER
BERERINRIAHERED L

B
e
.

. e ) “';1:_..“_,.11':
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(2) OverclippingfFilter read filter

OverclippingFilter read i3858 FAFIRIE reads BIEREREHSBHITISIE,

i

0
OverclippingFilter read 13888 LA N o] 1550 :
® min_align len=LENGTH: 3iE3FREEREL>TF LENGTH g9 reads,
® count_both_ends=[true/false]: WRIZE/ true, NXiTLIE read FikmED
BEEEIRY reads, XERB—ImBKEEIRY reads BARWITIE, FTIEHEIF
REEIKEWE, BOAER true,
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(3) SimplifyCigarTransform read filter

SimplifyCigarTransform read 1988 FBTHRIA TR EAFIAREN CIGAR:
o KENFTRIRIER: HIFR.

® EQUAL #B2ERF(=)3%15%79 MATCH 2{ERF (M),

® DIFF IBERF(X)EEH)9 MATCH 12{ERF(M).

® 18SBAY INS()F1 DEL(D)EBMERFSFH /9 MATCH(M),

® =B DEL ##{EFF(D): Mifx.
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5.2 BWA Zi#§lIiERF

BWA ZHHIFREFRTH#1T DNA-seq #dERIELXT.

£ Sentieon®hRA 202112, BE T REA bwa mem FEEDELLIIHY
MAPQ AIEFERY bug, T — 1 FEEMINELTE ksw_compat=1, igEIIR
=22 I5{# Sentieon® bwa mem 9T RS

http.//bio-bwa.sourceforge.net/bwa.shtml/ FIEARER, ARELELLITIRE

NIRRT MAPQ, BUAITAZIRRBLLRISEI TIEMRY MAPQ ITE, FE—EK
FROBRMG LI TR R T

BWA TiHHRFEMMEERERI. "mem"RI\FTIE FASTQ XH55%
FASTA SZHFHATEESS, LAR"shm" &R T4% FASTA 25 IS4 INEEIREFH,

LAMBRIER—IRSS =5 Liz1ThIZ 1 BWA HEZ B =,

5.2.1 BWA mem i&i%
eI LT LA TGS B Rin FASTQ1 348 —XIXix FASTQ {45 FASTA &

EFHTLORY, XEFEMRETRNEERENERE, EEBTEEEmE util sort:
<SENTIEON_FOLDER>/bin/sentieon bwa mem OPTIONS FASTA FASTQ1 [FASTQ2]

< HISEL (OPTIONS) &iE:

® -t NUMBER THREADS: H{HSRATIZTHTHIZANTRLAZE. WEHE
AR, GNRERE, bwa THHEI TR 1 MNMEE.

® -p: ES—MEIA FASTQ XH-EEB S3BRITUmER. NRERLLSE,
MRAEFAERA FASTQ RN, BEAETA FASTQ2 SR BEE,

® -M: HERSRHDRIERIFCHRE,
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® -R READGROUP STRING : FTBEEREM INAZEALT. HEEHNR
@RG\tID : $readgroup\tSM : $sample\tPL : $platform\tPU :
$platform_unit
o $readgroup RIFRIELERAIME— ID,
o $sample RIEERFTBIVEARRISZTR,
o $platform BMFEHA, BER ILLUMINA,
o $platform_unit 2HITIFRINFITE.
® -K CHUNK SIZE: FHESRIRTIRETANEERANAN. NRKRIREWSE, &

SRISEUR T EFRRIZAZEL,

5.2.2 BWA shm i&%
A LLE(TLA TG SIS FASTA 28 SO InE SRR

<SENTIEON_FOLDER>/bin/sentieon bwa shm FASTA

EETLLE(TI T RS HAFRERTE-RI FASTA 231504

<SENTIEON_FOLDER>/bin/sentieon bwa shm -l

ERILUBITLA T an S MBRFEERFHRIFE FASTA K530, NMEAHEE

EITRERAE:

<SENTIEON_FOLDER>/bin/sentieon bwa shm -d

< HISEL (OPTIONS) &iE:

® -t NUMBER_THREADS: {4 IEATFIZITHITHZAITEZZE. ESHE
AMiERY; SNERERE, bwa THEITEBER 1 ML,

o -f FILE: FRATRMEERFERIGRTSUGRIME.

B
Z
.

. e . o
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5.2.3 = BWA RIS

BOABISR T, BWATE Linux RFeH5(EE%Y 24 GB, £ Mac REGtHI5{ER 8 GB,
ERILUEIE bwt_max_mem INEZEEFINGFER, XAULIBYERESAE
KIREEREMRE, SEIMEEREIEREANNIRBIREFER. Fla, BIERA
FANLATRE, SREAEERAILLRS

export bwt_max_mem=50G

IHCE, SEMREEPEREF A RERS, 2 BWA ERREFIMEIHE,

Eitt, 2N BWA RFERAEIEMEEUL TIEEE, XEHREEESE
SEMRBNRNAE, RENNTRIIERFIHEFRZHE BWA mem (Rl
RIRTR(ER.

5.2.4 {EMRIAE BAM XHE(EHEA
NRIEFIELA FASTQ AN, MRBECLEXIFIHEFRRY BAM X4, f&aLAEE

1517 samtools EEBIEMAFEFTHITELIT:

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, BRILUGEIE FASTQ X, AEGEHEBRFLIEE):

samtools collate -n -@ 32 -uO INPUT_BAM tmp- | samtools fastq -@ 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) -

SISRIEIAER, PTAESIBE] BWA R 0porlE; MSRHILSAEs, &

LIRER 2 7.2.5 M BAM XHHEIZRT FASTQ X14HATZBFEHERA
77 PHNRBRHITE(E.

B
Z
.

. e . o
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5.3 STAR Z#&IfER
STAR Ti#H&IREFATH4T RNA-seq HUERILLYS, HIThHS

https.//qithub.com/alexdobin/STAR hifiAR T E48E.

5.3.1 (EFEZERY FASTQ.gz A4

EFREDEN FASTQ BMIAXMHFEZEMER STAR %I --readFilesCommand
COMMAND KffaES MR MM R ERA Y. Z{EFA Sentieon®
LAY STAR 5 Sentieon® util sort —EERER, SRHTEMALIETESS

MRER IR, ELERIRERES PR EE.
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5.4 Minimap2 Zi##IiER
minimap2 Zi#HIFEFEATFHIT PacBio & Oxford Nanopore EFXENIF

HUBROLLYS, HITHRS httpsy//github.com/Ih3/minimap2 FHEART B8

CiR
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5.5 UTIL =2
UTIL RETET—LsoRa T HIER. XA e ERTANEE

B BWA RIRiaisER4H.

5.5.1 UTIL igi&

UTIL ZHBIEFRI—RREER:

sentieon util MODE [OPTIONS]

Zan S FFHIEN (MODE) &4E:

® index: /3 BAM SN ZR5 | AT s S EBR N BRI E LR bai BAM
51344

sentieon util index INPUT.bam

o vcfindex: J9 VCF XHENFRS|. LA ERASGERMEEM

idx VCF &5 [3044:

sentieon util vcfindex INPUT.vcf

®sort: X BAM X4 #H{THIF. £ sort BRIy UTIL as S IR iES £

(OPTIONS) B4&:

O

-t NUMBER _THREADS: #/4-RTIZ{THTIHZRITTRSAEE. BOA
{ERBRSS =7 LATE A FRIZAE.

-r REFERENCE: 2% FASTA X/4RI(E. SN5R(ER CRAM B4
NLESEE, BNAEE,

-i INPUT: B ANSHHINIE.

-0 OUTPUT: Wit HRINEMHA,

--temp_dir DIRECTORY : EIGRISU4RIFENE. EBNANIE TS
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RISZi4k ($PWD) .

o --cram_read options decode md=0: CRAM &A%k, FAFx7
A\ CRAM iy NM/MD #3525,

o --cram_write options compressor=[gzip|bzip2|lzma|rans] :
CRAM HithE48iklin, WNRKEN, BIAJI compressor=gzip,

o --cram_write options version=[2.1|3.0]: CRAM #iH kR AR,
NERAKEN, ERIAA version=3.0,

o --bam compression COMPRESSION LEVEL[0-9]: #itH BAM 314
RY gzip =48R A. BUAMES 6.

o --sam2bam: FTRENBRERELEA SAM X5, FELEH BAM,
NRAERILEIN, BMANZEZER samtools M\ BWA itk 4
BAM #&zL.

o --block size BLOCK SIZE: FFHEFAIHRAN,

o --trim_primer AMPLICON TABLE,clip=CLIPPING: HEE&E3|
YItRCER/mEEI], BURTF CLIPPING HYER soft iF2 hard, 4fsFH
EIR--trim_primer AMPLICON TABLE,clip=soft i, EEmRIEE4R
I RIEFER S PER--trim_soft_clip B&IT, LUEREREESTIRIS 4.
5|%E7F AMPLICON_TABLE #{2{tH9{E248E. AMPLICON_TABLE
2—" BED 314, B&¥ BFNF+s N ERIRIRT RS, B\
5: contig. amplicon_start, amplicon_end, name (Z#g§) . score

(7B&) . strand (ZHE) . insert start, insert end; ZT E&EE5

amplicon start #0 insert start Z [8 , LA & amplicon end #1
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insert_end Z[BRYY 15 FIEERHRIEL.

sentieon util sort -t NUMBER_THREADS --sam2bam -i INPUT.sam -o OUTPUT.bam

® vcfconvert: E45F0f%E VCF #0 GVCF 314,

AT an I EGH BN 2R

sentieon util vcfconvert INPUT.vef OUTPUT.vcf.gz

AT a1 R IEER gzip ERAIAEZRS | vof X1, PAIRESRHEMLERS|. £

It an <> RIRRERE A AT ST AR -

sentieon util vcfconvert INPUT.gz OUTPUT.vcf.gz

® stream: LURENIITIRERERIE. £/ stream &Y UTIL S-S AIENIE

2% (OPTIONS) A#ZE:

o -r REFERENCE: &% FASTA MMHHINE. SNRER CRAM s
NS HeFE, BNAEIE,

o -i INPUT: BIANXHRIUE, EOAER T THEFERSER stdin fE9
BN

o -q RECAL TABLE: EREXRAINIE.

o -t NUMBER _THREADS: H{4RFIEiTHTHZNITESEE. 20A
&1,

o -0 OUTPUT: XA ENHSE. BOAER FTHAHERER SR
HE] stdout, LAEREFESRIVIERIZER.

o --output format FORMAT: FEiHFihEt, ATAEH FORMAT
{59 BAM 5 CRAM, BAiAJ9 BAM,

o --output index file OUTPUT INDEX: HES7EMEIZIERINE

513214, SNRERRUGATN, TESAERERS IS

B
e
.
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o --read filter FILTER,OPTION=VALUE,OPTION=VALUE: =i fHZ
IR BIHTIERS IBE AR R, iE S R (EARARRY 56 5.7.3 7 3R
BB XA AdiEsR AR EMER.

o --cram_read options decode md=0: CRAM &j\i&kln, FAFX7
A CRAM 5y NM/MD R,

o --cram_write options compressor=[gzip|bzip2|lzma|rans] :
CRAM HtH E4EIETN, SNSRAKREN, BIAA compressor=gzip,

o --cram_write options version=[2.1|3.0]: CRAM iR AR,
NERKEN, ERIAA version=3.0,

o --bam compression COMPRESSION LEVEL[0-9]: #itH BAM 34
B gzip [E4a2k5]. BRAES 6,

AT an SN REREFSTENAIER E BAM S {4EHE] stdout:

sentieon util stream -i INPUT.bam -q RECAL_TABLE \
--output_index_file OUTPUT.bam.bai -o -

FRIFRE output_index file i&I, BN ERAFLSASEMZRSIXH.
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5.6 UMI =2
UMI EFETFLEGS UM SRR — s,

5.6.1 UMI &%

UMI Ti#HEIRERN—RIEEE:
sentieon umi MODE [OPTIONS]

ZEn SRR (MODE) &4E:

® extract: FAMEEE UMI FHIEERAY FASTQ 314, extract IRANEI LR

sentieon umi extract [OPTIONS] read_structure fastql [fastg2] [fastq3]
Hr:

o read_structure 2iZRAVBIESE, BHifA#bases+type FIEE+F

FEXJERL; KEALIEM (DFFWE) . T (BR) f0S (BY) .
IEREHIESHIRIEERMN, BEIGMERAVEIAN FASTQ £ (55—
HFRBFE— FASTQ, B HXRBEFE"/ FASTQ..)

o fastq1/2/3 2 FASTQ X4, mZ3THF 3 NMaIA FASTQ 324, LASeiF
UMI Bl BEEEIEAY FASTQ SU4RRIFGI.

{EF8 extract #R=(A9 UMI Z#HFEFRRIATESEL (OPTIONS) E48:
o -0 OUTPUT: MitisHaMuSFIN4E. IIRER, WMHIEE stdout,
o -d: REFE, BLUNTHEINHTRE.

o --umi_tag TAG: Z1E UMI i5&. BUAEA XR,
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5.7 PLOT HI#F
PLOT 2R T 2B EMERVENRERERIMA. ERGFHEE PDF X4,

5.7.1 PLOT i&;

PLOT AR —RRIEIER

sentieon plot STAGE -o OUTPUPT_FILE INPUTS [OPTIONS]

IZER SRR (STAGE) &fE:

® GCBias: M GCBias RIEEER4ER PDF X4,
® QualDistribution: M QualDistribution B9EE458R 4 5%, PDF 344,
® InsertSizeMetricAlgo: M InsertSizeMetricAlgo RIEZEER4ER, PDF XX
1%,
® MeanQualityByCycle: )\ MeanQualityByCycle FIEE4ER4- 5k PDF SU{4.
® QualCal: M BQSR QualCal TE4pY PDF 3214,
® VarCal: M VQSR VarCal TE4FR) PDF 314,
(1) PLOT £#l GCBias [fiERAYLEER
4 RY GCBias FYEREIRY INPUTS &:
® GC METRIC TXT: B} £ 5.7.2 7 vh GCBias BixAYMaH 4.
GCBias E & STAGE HY4REIAZSZ{E[ OPTIONS,
(2) £%) MeanQualityByCycle M ERRISESR
4 BX MeanQualityByCycle FYEREIR INPUTS 2:
® MQ METRIC TXT: Bl & 5.7.2 77 & MeanQualityByCycle &iXAYHIH

.

B
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MeanQualityByCycle FE& STAGE RY42 B 7 3E52(F([ OPTIONS,
(3) %%l QualDistribution FERAYZEE
4 p% QualDistribution FYERERY INPUTS £:
® QD METRIC TXT: Bp £ 5.7.2 7 # QualDistribution BiERIH#IHI 4,
QualDistribution EEE STAGE BV EA#E{E{ OPTIONS,
(4) %4l InsertSizeMetricAlgo FERAYSER
4 B¥ InsertSizeMetricAlgo FYEREIRY INPUTS 2
® IS METRIC TXT:B) £ 5.7.27 9 InsertSizeMetricAlgo &iZaY%HH 14,
InsertSizeMetricAlgo FE& STAGE HY4AEA~52(Ea OPTIONS,
(5) £ QualCal RERRYLESR
ZERY bagsr BTEREIRT INPUTS Z:
® RECAL RESULT.CSV: Bl £ 5.7.2 7 & QualCal EiEA0aE csv ST,
bgsr STAGE RYLEIAE52{Ea OPTIONS,
(6) BIZAL2H VarCal FYERRISER
ZERY vasr BTEREIRT INPUTS Z:
® PLOT FILE: Hy & 5.7.2 # vh VarCal E5X0IE2H34, BECIEIREME
RIEE.
vgsr STAGE BU4SE#ZZ AT OPTIONS:
® tranches file=TRANCHES FILE: S&ER%ES XEIREHENEE,
B % 5.1.2 7 $#J VarCal BiE4ERK.
® target_titv=TITV_THRES: #JF#AIFHA TiTv £, B +EEHERMER

{ERBEEER.

B
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® min_fp_rate=MIN_RATE: &/M&EEMEL; BFitEEFRIERMF R
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5.8 LICSRVR —iH4i2R
LICSRVR ERF =T EIRE B e, FH B FaiES &M

ICRERFRRTFANLEERER.

5.8.1 LICSRVR i&%

LICSRVR Z#HIEFI—IE LR

<SENTIEON_FOLDER>/bin/sentieon licsrvr [--start|--stop] [--log LOG_FILE] LICENSE_FILE

AR HILA AR IRy :

® LOG FILE: B3RS 2: AEMmEH SR EFSUFZ,

® LICENSE FILE: BREEIFANENHAIMIE.

FaNERSESETE, BF MR LUEEE SENTIEON_LICENSE /53T
EiRE NN/ HOST:PORT RIBRSS ARk MARSS BB KIF Al E S hEL.

licsrvr ZHEIRERSZHRFLA T IIRR -

® --version: SRS ZHEIEFRTBRY SR,

® --dump: SREIFAERSFHRILSEIRTS, SFETRIFENEREE,

<SENTIEON_FOLDER>/bin/sentieon licsrvr --dump LICENSE_FILE

® --dump=update: NRIFAIHEREEHAHRITAIERSS 2B ALY, R

SEE S ANESEEEAEE] stdout, TSRS TERS BHEN
EIFENEEE (NEEEHTEY)

<SENTIEON_FOLDER>/bin/sentieon licsrvr --dump=update LICENSE_FILE
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5.9 LICCLNT =i 4lIi2R
LICCLNT STt iR S S8 Ihast IR, HeEh i Al IRSS S

BEisT, URAEEEFEZDIBFHIL.

5.9.1 LICCLNT iBi%
LICCLNT Zi#HIRERERMEL,, — BT ping FaiEiRSS3Es, B—MATIE
BiFEEIEAA FFaILE,

{RETLABTTIA e SR E T IR S R R BIE1T:
<SENTIEON_FOLDER>/bin/sentieon liccInt ping --server HOST:PORT

SNERARSS=z1T, <RIRME 0,

RALUEITUA T e S RIGER Z/DIFaNIIE:
<SENTIEON_FOLDER>/bin/sentieon liccInt query --server HOST:PORT FEATURE

AR SIR S E T AIETDRER] ARV E, XATRTEERIRIVEL: EE

RIERIFESAZERIFIL AT, (FAILGEREEBHINTAIERATIXEEIE,

Prlt TEESFIF AN RE.

B
=
.

. e ) “l..ﬂ_,.ﬁf
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6 TRIj&EE

6.1 LBSMEANE
B%, AR ERRERNLES MAN: BMAES M UFEEFUR,
SRR SRE — MRS MER.,

6.1.1 YERER—EFHIZSNWASUE

SEaEZT—HBA fastq XS, NizAEABA fastq SUEHRITERIRRILL
XINER, REFERSIMHEFER BAM XEEAT—MERAYEMAN. T—MEE
MEEAE BAM XHEHEHA—. BFEHRTABA fastq U4HERTER
Ay SM HAZIMEARRER RG EERTRHEITLLIS, LUMERER ERBEIEFIEAR
RIRYETE.

=
]
—
FASTQG &= Alignment
readsset1 = Sorting Sorted_1.bam
=
Remove
=
=
FASTQ — Alignment
. Sorted 2.b
reads set 2 = Sorting orted_2z.bam
—
=

6-1 ERARBE—HFHNZ MEAXHHNEMERFME

#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

b, EEALEES BWA HERIRERBAZIEA util sort ag<d, LURIR

BEREGHEI— M HIFFR bam X4, MEATERRTABAR fastq
SAAELLIIRIERITERIAY SM #AR5R, BERARERN RG AR, Xt
B REIERIE AR RIEE.

#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 LERBARREFEFRISMEAXIH

HELMERE— MRS MER (BFRAREZRON) FJLUBIR# 5T

hki:

® SRGMEFMEAR, FHEM Haplotyper AR --emit_mode gvcf EIREY
E2ETIMERN GVCF X4, AFERA GVCFtyper BiXLERA
GVCF, XM5EARTFENESMER SRR EFTIME,
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7~

"

Alignment
Sorting

Remove
duplicates

BQSR

N

HC variant
calling

P

Alignment
Sorting

.

Remove
duplicates

BQSR

HC variant

!

GVCF_1
|

calling

!

GVCF 2
|

P

Alignment
Sorting

"

Remove
duplicates

BQSR

HC variant

calling

!

GVCF N
|

6-2 £ GVCF HiHtEAY Haplotyper 1 GVCFtyper #TEXSARNENSES

Joint Variant

calling

ifE

--sam2bam -i -

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

#Process all samples independently until GVCF

'error') | sentieon util sort -0 ${sample} SORTED_BAM -t NUMBER_THREADS \

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 S${sample} SCORE_TXT ${sample} DEDUPED_BAM

sentieon driver -r REFERENCE -t NUMBER_THREADS -i ${sample} DEDUPED_BAM \
--algo QualCal -k Sknown_sites ${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 MEAH T MEACIEERER BAM XH4aRER BAM

BRER, REHER Haplotyper EiRANIERIE NS,

Juaame---or - Q0uun---a Juaan---n
i | L

N 3 N
Alignment Alignment Alignment
Sorting | Sorting | Sorting |
Remove ! Remove i i Remove i
duplicates | duplicates | duplicates
. | \ p . | ~ P L ~
BQSR BQSR BQSR
\, ¢ J \ ¢ v, \ ¢ y
Dedup_1.bam Dedup_2.bam Dedup_N.bam
+ + +
Recal Table 1 Recal Table 2 Recal Table N
| I ]
]
HC Variant
calling

6-3 f£A Haplotyper f1Z1> BAM M4H{THXERARIENEEFME

#Process all samples independently until BQSR
for sample in sl 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 -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
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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 ${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 \
-q s3_RECAL_DATA _TABLE --algo Haplotyper VARIANT_VCF
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6.2 Haplotyper 1 Genotyper HR3ZIFASERE

Haplotyper 1 Genotyper XFWF AR F A A8 H B AN EREE]

53R VCF IR, LATRSTFRIAIREERE

o AC: EFREHFHNSMERITE, X8 ALT HER, #&=5IHNIF

o AF: EUEFESRE, FyE ALT SUERE, RFIHNIRE

® AN: 7EARRERE PSS UEEE

® BaseQRankSum: Alt 5 Ref fREREN Wilcoxon #FIGIEHT Z HEL

® ClippingRankSum: Alt 5 Ref BEHBIREZEN Wilcoxon FEFIHGIGHY
Z 5

® DP: IEHARAGRE

® ExcessHet: i3EREMHSHIQIA Phred 17E p B

® FS: {5 Fisher i&tQloiaNsHmIFAY Phred 17E p B

® InbreedingCoeff: 5 Hardy-Weinberg HEEEAELY, {RIEGMEARHIEEE
(LSRRI R EL

® MLEAC: E(EFEITERISRAMIMARAE (MLE) , X981 ALT SER,
g dlfat=n) 52

® MLEAF: S(UEFSERNGEAMIAEAE (MLE) |, $X3840 ALT FHuER,
g dlt=n) 52

® MQ: RMS BREJ[FZE

® MQO: MAPQ == 0 RIISEEE

® MQRankSum: Alt 5 Ref 1Z#BREIFREARY Wilcoxon #AIMEIEAY Z %L
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® QD: TREFEE/RERE

® RAW_MQ: RMS M3 REMRIGEIE

® ReadPosRankSum: Alt 5 Ref iZ#{uE{wiFAY Wilcoxon FRFAIMEIEAT Z
5%

® SOR: &iMISERIFAY 2x2 FIBLRAIRIFRELELL

o SAC. THEANEFUER (B8F2%) NEOMREHE CANSEEE

® AS BaseQRankSum: S{\ERFIEHM

® AS FS: HUERISHMEER Fisher FEHGRENNRIFA Phred #RE p
=]

® AS InbreedingCoeff: 5 Hardy-Weinberg HREE4ELL, 1RIEEMEARE
EEUYAE TS U E RS RIEI R R

® AS_ MQRankSum: S EFHFFFEM Alt 5 Ref TG EER
Wilcoxon FRFOfRIGHY Z 533X

® AS QD: HEFRIFUTREEE/RERE

® AS MQ: HEFERFM RMS BEIRE

® AS_ReadPosRankSum: F{UEREFRMY Alt 5 Ref EHUERITFHY
Wilcoxon FRFOfRIGHY Z 533X

® AS SOR: HUERIFRMaNERIFRY 2x2 FIBRERAIRIFRELIELY
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6.3 LEXIEHEERIEIRGS BRERTIEEY
TR R RERE REAESRITE), UEEI RS SAEE BAM
SHERA,

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 -
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6.4 17 Dedup LUFicEEFIEEEEL
TWERIXUEE dedup BRBSIFEREH, FEXKEASHZEIINESIRE.

LAIT2aadT dedup LARIRIFRCEZEIAFEZEETAIRA:

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 [ERSREDHEURIRRIEISY

LERMASIEESENHEREDHET, WA FASTQ FREAIFHERER
Rt R RIHERESSZ, EXMERT, ERBEASEA R EE KAENE
SEEHRE  EATERREEF A RE RIMERERESE SEERITEAERR
RERESER, XNMIENZETE TRERERE S BERESERFER,
5, BALUER Haplotyper 5 TNhaplotyper B9 min base qual S#§19

BUAMBLUR SN : EanSATHRIN --min_base_qual 15 JEIRLARGLELEA)ER,

B
Z
.

. e ) “';1','_..*,.11':
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6.6 SIBEIERERANSEEEREN RGID B¥ER BAM

X4 RG (58

MESHASAREN BAM 30, HHES8461ER ID EFREEA,
Sentieon® TEMIRIE. ABERTERERE TNseq® FI TNscope®

SUEERIIESREA BAM SIHED RG ID £52 "1° B, ATRRXMIE, &
ATLABERIZINAERIEH RG (SR,

#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 \
-0 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 MIEHHR S = R

7.1 BISHERR

7.1.1 EESEXHLMRER

IRERISE FASTA SIAARTALE, (EEHHTAMEREENEE, €8
BB TR T4

1.4 F BWA “E 7 BWA 23|, X158l "fastaamb’ . "fastaann’.

" fasta.bwt", ".fasta.pac"f0".fasta.sa"{4.

sentieon bwa index reference.fasta

2. samtools &k FASTA 45|, X#EelEE" fasta.fai" S,
samtools faidx reference.fasta
3.8 Picard ERFFIFEE, GO dict" S,

java -jar picard.jar CreateSequenceDictionary REFERENCE=reference.fasta \
OUTPUT=reference.dict

7.1.2 %% RefSeq X{HLAH (T

RefSeq XTI CoverageMetrics EiAHIERRAZFIREARE. HTHEMR
M UCSC EE4ENIMEE THA RefSeq X, BEREMIRIAX S THE
F. BRTHE, BEERTIUATSE:

1. NS4 IB& SLER

grep -v ““#” FILE.refSeq > FILE.refSeq.headerless

grep -e “M#” FILE.refSeq > FILE.refSeq.header

2. B4 5E(#E unix sort I THER.

sort -k 5 -n FILE.refSeq.headerless > FILE.refSeq.presorted
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3.8 GATK sortByRef.pl (BETMIKREX) #0 FASTA Z5| fai IR &AHER.

perl sortByRef.pl --k 3 FILE.refSeq.presorted FASTA.fai --tmp ~/tmp \
> FILE_sorted_headerless.refSeq

4. 1 EBIREIS

cat FILE.refSeq.header > FILE_sorted.refSeq

cat FILE_sorted_headerless.refSeq >> FILE_sorted.refSeq

5 271 T www.insvast.com ESBMEERABIRAT vk


http://www.insvast.com

PP [ SRR S % WA

7.2 ERA=ER
7.2.1 Sentieon ZZEAYHIN jemalloc error

ELR%z1T Sentieon IREFAIREERHIMEATIEIR:

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 BX, Jemalloc 2—1"REFESERS, $IRISEIELEFH

BREFEDEEEENE RIANFEE R EIT 7 L. Sentieon EiY{ER jemalloc 3k
B & Sentieon N ARFHFHANFEEMEAMLGE, SLHRE Sentieon
bwa-mem,
RIRITZ:
1. %%t jemalloc:

NFARRRERR, REGSUT:

® RHEL/CentOS 8.x:

yum install epel-release

yum install jemalloc

BANZZEE /usr/lib64/libjemalloc.so.2

® RHEL/CentOS 7.x:

yum install epel-release

yum install jemalloc

BIAZEEE /usr/lib64/libjemalloc.so.1

® Ubuntu 20.04:

apt update

apt install libjemalloc2

EIANZZETE /usr/lib/x86_64-linux-gnu/libjemalloc.so.2

® Ubuntu 18.04:
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apt update
apt install libjemallocl

BRUAZETE /usr/lib/x86_64-linux-gnu/libjemalloc.so.1
2. W FRETWIRRGBENEMESR, BF5% jemalloc GitHub T

( https : //github.com/jemalloc/jemalloc) LA3%ENE = a{a] ¥ Fl <o i

jemalloc UEZER.
3. EAREZEEIZ{TAYI0EL jemalloc EEZ Sentieon H:
fian, £ CentOS 8.x R4t L, 1Ein{T Sentieon TEZHI, EeJLAFERLI T

SRERALR:

export LD_PRELOAD=/usr/lib64/libjemalloc.so.2

7.2.2 FoliEiER: No more license available for Sentieon...
FEEIGER, XS R AL R R AERNE TR S ERNE KSR E BT 715

)

SNEKIZTT Sentieon ®HRISAZEET SR ANESRIDITHIEER, =

AUVFRNESCRFAURZIOEL, AIERLA T an SEBR RIRIRAVZAZEL

sentieon liccInt query -s LICSRVR_HOST:LICSRVR_PORT klib

Sentieon® P S ESHFTMIF NIRRT RIRZS, BHnSASKM,

7.2.3 Driver K FH B R551%: Readgroup XX is present in
multiple BAM files with different attributes
SEWMARTAER BAM X4, Eh8ZEE1HEE ID EREREERIEER,
SFFEIEEIR, 180, 7€ TNseq®F0 TNscope®Hh, MEFIIEERA BAM X
{49 RG ID £BE2"1",

£/ BAM X422/, SFEBRMETAILAGE RG ID IfE—, SIENETRKE SM &R
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WINZEI RG ID A, eI LAEB IRRRAIRRTT A .
8, Ee] LA samtools addreplacerg IHEESRIS BRI BAM LAY 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 $TMP_BAM

7.2.4 Driver IR &5 Z & : none of the QualCal tables is
applicable to the input BAM files
HWEEEREERERBA XGPS EEAER A THAR BAM 34, iX]
BERHTHEATS BAM XH R MAYER AR,

2 QualCal YA BAM SUAE RG FRAISBIERIFERES, AlRERF-4EIE
&, Blan, R RG Y PLARESIZE A ILLUMINA LISMUEDE, MaEseREX
MER, EXMERT, BFEEEHN BAM LIS S/EMRE/ A IERRIFER,

HIEETLAER samtools reheader IgE,

7.2.5 {EAM BAM Z{4EJ:ERY FASTQ X{4hS, BWA [ElREXE

HIRE
SEE BT REHIFE BAM S4EIERY FASTQ M 4RY, AIsEERERE
RERGIROIEEREB#H 0 4HE FASTQ BIARIKRE. EXFMERT, BWA AJ8E1ERXS

B
Z
.

. e . ';1:_.]_,.1"':
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AR ERAREAENRT, B REEa ARSI IERFEEMIMIA

=

AT FORERZFER, BRIZETENRF bam 34, LABBRRIREIAIER
SRPHEE—HE. ERILUER samtools RHEIX—m:

samtools sort -n -@ 32 input.bam | samtools fastq -@ 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 XFRE51R: can not open file (xxx)

in mode (r) , Too many open files

HEERIRARER R F RIS IREIR BE R E .
ERILUBIEIRE RS ulimit -n KERRIEGEEIR. £ET Linux BIRSEH:

SERFPERAFIFHERIRE], 1ETA TSRS

ulimit -n

BIZLA root BpYwiES {4/ etc/security/limits.conf SR EESAIIRS, Fizi0

AR 217
* soft nofile 16384
* hard nofile 16384

NREBRIRFIZITRIZ Ubuntu, BERBERBITIRINEIE shell BoE X4

~/.bashrc :

ulimit -n 16384

EEETHERFAHEFTERTREENEN. BRE, BHIETLATHSHRER

BUE A IERER

ulimit -n

mSNRE] 16384,
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7.2.7 Driver KM FH R REgi=: 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

IHERAEAREZMAN VCF 5 BAM X4 58% fasta IEAFRE. U4+
Y contig AMFETFESEH, B contig WANARE, XRAERBATER TSR
FE&E4M20 VCF 5% BAM &R,

7.2.8 Driver IREZ & : Contigs in the vcf file XXX do not
match any contigs in the reference

WESIRAREZBAR VCF 3455% fasta SUHARFRE , KH4HRY contig
FMeETFSEH, XREAIEERTERTREARSER VCF SHHERHRT,

7.2.9 BWA XMHAEREIR: Killed

= BWA WBMERFEINE! SIGKILL (558, SF-AEIER. WREFAIBRT
B, SIGKILL FTRERHARZAINEARE (OOM) EEESAIEN. BAILIRE
RS R BELA SIGKILL (FE275H OOM BHEEAIX,
BRI, I LUER bwt_max_mem ISR/ BWA HIRNTEER,
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7.3 KPNS - EXIBTHERT

7.3.1 R3ZIFKEA bgzip E46RY gzip E48 vf ¥

HIBRY gzip A RITRENERERS hRIEF R SRUEE, REHEHA bozip 48
B4 A BT RS,

FlitE, Sentieon®ARASTHF gzip E48H9 VCF SUHEAHIN.
BEAXEN M, GFRERER gunzip BE4EE], AR E4e(EREER bozip
BEHESE.

&, BEILAEA util vefconvert EFTEMRFIZS IS0,

sentieon util vcfconvert INPUT.vcf.gz OUTPUT.vcf.gz

7.3.2 3245 gzip E4aRY fasta {4
BT, ARSI gzip [E4aR0 FASTA SHEHEREIN., BEBEE(FERZ AT gunzip

XL,

7.3.3 FASTQ X {4-FEKH SANGER REtEl
ANERAEA FASTQ STHRTE 1.8 ZAIER Illumina™ U ARSI, IEREE
DEUGAE SANGER 1830, XAJRERTERIMER. Sentiecon®@EFBZFIRMF

R HMEE RIS O,

7.3.4 Driver XM H B 3=4$51%: ImportError: No module
named argparse

27E Python iy A& 2.6.x BARFIE argparse #&HRAVIAE FIE1T tnhapfilter BY,

iy

. s, — . ‘::-73."-";.
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PP [ SRR S % WA

ST IR, BEENEH Python LEELEE argparse 18R ; ERILUBITE

17 pip install argparse g sE ARV E (b & B IR B R STALILIRE,
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8 Pt

8.1 MEH%EMEE

GATK: EREDSHTITEE (Genome Analysis Tool Kit)

VCF: ZTE&MIE, (Variant Call Format)

SAM: FFILL3d/BEHER, (Sequence Alignment/Map)

BAM: i#HIE48HY SAM &=, (Binary compressed SAM)

BCF: ZiHHIEMmZ B4 (Binary compressed Variant Call Format)
BED: MIYSEsnIH BE~&=, (Browser Extensible Display)

Indels: #H{N-GREE (INsertion-DELetions)

#0279 T
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8.2 SARFEHRFNER(ERHI
SENTIEON A EREBIEFAZIRIRIFFAIF]. Kée SENTIEON EE, BRIFATIE

MEIN, MELMHITR A ERIEFEE TSRS
AMEMIERIIRRAREA,
SENTIEON, SENTIEON AYEHERR. LA TNERSAFRMIUT=EHETA:

1. A E A R ABRRE ERAYRIEE M RIA , B EH I E e ARIER T
AEAAIRIE ;

2. AISREFPE AR AU FI R AT BE AL EE AU R B AR =T,

ERERTNSEAEEA, BRASIAFHRIESN, SENTIEON fEERYERME. 3X1S
FMIEMF R ARSI R B4, AMHEaFhsErIBRaiER~RIE, &8
RIRFRAENRIESRINEHYE., FENEEFEREEAYNERRIL.
SENTIEON REFRISAMFIUE SENTIEON 4. SAYE IR SIS BRI T /1Y
K, FTHEIREANERNETT.

fii

. L
Frkwid
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