Sentieon DNA-Seq call SNP
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# XHVCF database, 1] 3 %1% fE
2 bsub —J sen—test —n 16 —R spanlhosts=1] —o %J.out —e %J.err —q normal “bash
sentieon quickstart0. sh”

# I FH 50x 3 A TENGSEL A
5 bsub —J sen—test —n 16 -R span[hosts=1] —o %J.out —e %J.err —q normal “bash
sentieon ath50x. sh”
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o ZHAmMappingERIHEERIFHCRAMI S, SFFCRAMIBHIINEIESE: cram
BN BFIcramFflbampyxstt. CRAMBERERNTATE, EEKBEEFHLISIHE,
samtoolsf9EE Li HengxfCRAMAEAIBTEFAN .

o HREIAERLAIMapgidiEAILLII . dedupfIbbII ST, ARFRFRERHAT T HIBRLIE, W
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# I F50x 4V FE TENGS Hedis
bsub < sentieon _athb0x. 1sf

# X7HVCF database, 1] 2% 1% fE
bsub < sentieon Test People
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1. sentieon_ath50x.sh
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1 #!/bin/sh

2 |#

3

4

5 # Update with the fullpath location of your sample fastq

6  set —x

7 data dir="$( c¢d P “$( dirname “$0” )” && pwd )” #workdir
8 fastq 1=/public/exercise/sentieon/tairl0 1. fastq. gz

9 fastq 2=/public/exercise/sentieon/tairl0 2. fastq. gz

10

11  # Update with the location of the reference data files

12 fasta=/public/exercise/sentieon/reference Tairl0/Arabidopsis thaliana. TAIR10. dna. top

level. modified. fa
13
14 # Set SENTIEON LICENSE if it is not set in the environment
15 module load SAMtools/1.9
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#imodule load sentieon/201808. 07
export SENTIEON LICENSE=mn01:9000

# Update with the location of the Sentieon software package
SENTIEON INSTALL DIR=/public/home/software/opt/bio/software/Sentieon/201808. 07

# It is important to assign meaningful names in actual cases

# It is particularly important to assign different read group names
sample="tairl0”

group="G"

platform="ILLUMINA”

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

#
# 0. Setup
#
workdir=$data dir/result-tairl0
mkdir -p $workdir

logfile=$workdir/run. log
exec »$logfile 2>&l
cd $workdir

#Sentieon proprietary compression
bam option="-—bam compression 1”

#
# 1. Mapping reads with BWA-MEM, sorting
#
#The results of this call are dependent on the number of threads used. To have

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

# speed up memory allocation malloc in bwa
export LD PRELOAD=$SENTIEON INSTALL DIR/lib/libjemalloc. so
export MALLOC CONF=lg dirty mult:-1

(' $SENTIEON INSTALL DIR/bin/sentieon bwa mem -M -R

“@RG\tID: $group\tSM: $sample\tPL:$platform” —t $nt -K 10000000 $fasta $fastq 1
$fastq 2 || echo —n “error’ ) | $SENTIEON INSTALL DIR/bin/sentieon util sort
$bam option -r $fasta —o sorted.bam -t $nt —sam2bam —i —

#
# 2. Metrics
#
$SENTIEON INSTALL DIR/bin/sentieon driver —r $fasta -t $nt —i sorted. bam ——algo
MeanQualityByCycle mq metrics. txt ——algo QualDistribution qd metrics. txt ——algo

P

GCBias ——summary gc summary. txt gc metrics. txt ——algo AlignmentStat ——adapter seq
aln metrics. txt ——algo InsertSizeMetricAlgo is metrics. txt
$SENTIEON INSTALL DIR/bin/sentieon plot GCBias —o gc—report.pdf gc metrics. txt
$SENTIEON INSTALL DIR/bin/sentieon plot QualDistribution —o qd-report.pdf

qd metrics. txt

$SENTIEON INSTALL DIR/bin/sentieon plot MeanQualityByCycle —o mg-report. pdf

mq metrics. txt

$SENTIEON INSTALL DIR/bin/sentieon plot InsertSizeMetricAlgo —o is—report.pdf

is metrics. txt

#
# 3. Remove Duplicate Reads

# To mark duplicate reads only without removing them, remove “——rmdup” in the second
command

#
$SENTIEON INSTALL DIR/bin/sentieon driver -t $nt —i sorted. bam ——algo LocusCollector
——fun score_info score. txt
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$SENTIEON INSTALL DIR/bin/sentieon driver —t $nt —i sorted.bam ——algo Dedup ——rmdup
——score info score. txt ——metrics dedup metrics. txt $bam option deduped.bam

#
# 5. Base recalibration
#

# Perform recalibration
$SENTIEON INSTALL DIR/bin/sentieon driver -r $fasta -t $nt —i deduped. bam —algo
QualCal recal data. table

# Perform post—calibration check (optional)

$SENTIEON INSTALL DIR/bin/sentieon driver -r $fasta -t $nt —i deduped. bam —q
recal data. table ——algo QualCal recal data. table. post
$SENTIEON INSTALL DIR/bin/sentieon driver —t $nt —algo QualCal ——plot ——before
recal data. table ——after recal data. table.post recal. csv
$SENTIEON INSTALL DIR/bin/sentieon plot QualCal —o recal plots.pdf recal.csv

6. HC Variant caller

Note: Sentieon default setting matches versions before GATK 3.7

Starting GATK v3.7, the default settings have been updated multiple times
Below shows commands to match GATK v3.7 — 4.1

Please change according to your desired behavior.
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# Matching GATK 3.7, 3.8, 4.0
#$SENTIEON INSTALL DIR/bin/sentieon driver —-r $fasta —t $nt —i deduped. bam —q
recal data.table ——algo Haplotyper ——emit conf=10 ——call conf=10 output-hc. vcf. gz

# Matching GATK 4.1

$SENTIEON INSTALL DIR/bin/sentieon driver —r $fasta -t $nt —i deduped. bam —q

recal data.table ——algo Haplotyper -——genotype model multinomial ——emit conf 30 ——
call conf 30 output—hc. vef. gz

2. sentieon_quickstart0.sh
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#!/bin/sh
#
# Script to perform DNA seq variant calling

# using a single sample with fastq files
# named 1. fastq. gz and 2. fastq. gz
#

# Update with the fullpath location of your sample fastq

set —x
data dir="$( cd -P “$( dirname ”$0” )” && pwd )” #workdir
data_dir2=/public/exercise/sentieon #tdatadir

fastq 1=$data dir2/1. fastq. gz
fastq 2=$data dir2/2.fastq. gz #If using Illumina paired data

# Update with the location of the reference data files

fasta=$data dir2/reference/ucsc. hgl9 chr22. fasta

dbsnp=$data dir2/reference/dbsnp 135. hgl9 chr22. vcef
known_1000G_indels=$data_dir2/reference/1000G_phasel. snps. high confidence. hgl9 chr2
2.sites. vef

known Mills indels=$data dir2/reference/Mills and 1000G gold standard. indels.hgl9 c
hr22. sites. vef
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# Set SENTIEON LICENSE if it is not set in the environment
module load SAMtools/1.9
#tmodule load sentieon/201808. 07

export SENTIEON LICENSE=mnO1:9000

# Update with the location of the Sentieon software package
SENTIEON INSTALL DIR=/public/home/software/opt/bio/software/Sentieon/201808. 07

# 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="TLLUMINA”

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

#
# 0. Setup
#
workdir=$data dir/result
mkdir —p $workdir

logfile=$workdir/run. log
exec »$logfile 2>&l
cd $workdir

#Sentieon proprietary compression
bam_option="——bam compression 1”

#
# 1. Mapping reads with BWA-MEM, sorting

# skeksksk

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

number of threads independent results, add chunk size option —K 10000000

# speed up memory allocation malloc in bwa
export LD PRELOAD=$SENTIEON INSTALL DIR/1ib/libjemalloc. so
export MALLOC CONF=lg dirty mult:-1

(' $SENTIEON INSTALL DIR/bin/sentiecon bwa mem -M -R

“@RG\tID: $group\tSM: $sample\tPL: $platform” —t $nt -K 10000000 $fasta $fastq 1
$fastq 2 || echo -n “error’ ) | $SENTIEON INSTALL DIR/bin/sentieon util sort
$bam option -r $fasta —o sorted. bam -t $nt ——sam2bam —i —

#
# 2. Metrics
#
$SENTIEON INSTALL DIR/bin/sentieon driver -r $fasta —t $nt —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
$SENTIEON INSTALL DIR/bin/sentieon plot GCBias —o gc—report.pdf gc metrics. txt
$SENTIEON INSTALL DIR/bin/sentieon plot QualDistribution —o qd-report. pdf

qd metrics. txt

$SENTIEON INSTALL DIR/bin/sentieon plot MeanQualityByCycle —o mg-report. pdf
mq metrics. txt

$SENTIEON INSTALL DIR/bin/sentieon plot InsertSizeMetricAlgo —o is—report.pdf

is metrics. txt

#
# 3. Remove Duplicate Reads

# To mark duplicate reads only without removing them, remove “——rmdup” in the
second command

#
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$SENTIEON INSTALL DIR/bin/sentieon driver —t $nt —i sorted.bam —algo
LocusCollector —fun score info score. txt

$SENTIEON INSTALL DIR/bin/sentieon driver —t $nt —i sorted.bam ——algo Dedup ——rmdup
——score info score. txt ——metrics dedup metrics. txt $bam option deduped.bam

#
# 5. Base recalibration
#

# Perform recalibration
$SENTIEON INSTALL DIR/bin/sentieon driver -r §$fasta -t $nt —i deduped. bam —algo
QualCal -k $dbsnp -k $known Mills indels -k $known 1000G_indels recal data. table

# Perform post—calibration check (optional)

$SENTIEON INSTALL DIR/bin/sentieon driver —r $fasta -t $nt —i deduped. bam —q
recal data.table ——algo QualCal -k $dbsnp —k $known Mills indels -k

$known 1000G_indels recal data. table. post

$SENTIEON INSTALL DIR/bin/sentieon driver -t $nt ——algo QualCal ——plot ——before
recal data. table ——after recal data. table.post recal. csv
$SENTIEON INSTALL DIR/bin/sentieon plot QualCal —o recal plots.pdf recal.csv

6. HC Variant caller

Note: Sentieon default setting matches versions before GATK 3.7

Starting GATK v3.7, the default settings have been updated multiple times
Below shows commands to match GATK v3.7 - 4.1

Please change according to your desired behavior.

H O O O T

# Matching GATK 3.7, 3.8, 4.0

$SENTTEON INSTALL DIR/bin/sentieon driver —r $fasta -t $nt —i deduped. bam —q

recal data. table —algo Haplotyper —d $dbsnp —emit conf=10 —call conf=10 output—
he. vef. gz

# Matching GATK 4.1

#$SENTIEON INSTALL DIR/bin/sentieon driver —-r $fasta -t $nt —i deduped. bam —q
recal data. table ——algo Haplotyper —-d $dbsnp ——genotype model multinomial ——
emit conf 30 ——call conf 30 output-hc. vef. gz

3. sentieon_ath50x.Isf
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#BSUB -] Sentieon
#BSUB —n 16

#BSUB -R span[hosts=1]
#BSUB -0 %J. out

#BSUB —e %J. err

#BSUB —q normal

# hnE R A

# module load sentieon/201808.07

export SENTIEON LICENSE=mn01:9000

module load SAMtools/1.9

release dir=/public/home/software/opt/bio/software/Sentieon/201808. 07

R N

i="tairl10”

# fastq X%
fql=/public/exercise/sentieon/tairl0 1. fastq. gz
fq2=/public/exercise/sentieon/tairl0 2. fastq. gz
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# S IR
fasta=/public/exercise/sentieon/reference Tairl0/Arabidopsis thaliana. TAIR10. dna. top
level. modified. fa

# fan OO ER AR

workdir="pwd /ath50x result

B RS A AR 0L

nt=16

# LLHE R

group prefix="read group name”
platform="ILLUMINA”

mq=30

[ ! =d $workdir ] && mkdir —p $workdir

cd $workdir

# oSk

rawCram=$i. cram

sortedCram=$i. q$mq. sorted. cram

depCram=$1i. deduped. cram

realnCram=$i. realn. cram

outvef=$i. vef

exec > $workdir/$i.callVCF. log 2>&1 # call vefiIHE X

#
# 1. FIH BWA-MEM #EAT HEX HHER
#
( $release dir/bin/sentieon bwa mem -M —-R “@RG\tID:$ {i}\tSM:${i}\tPL:$platform” \
-t $nt —-K 10000000 $fasta $fql $fq2 || echo -n "error’ ) | samtools sort —@ $nt ——
output—fmt CRAM \

—reference $fasta —o $rawCram — && samtools index —@ $nt $rawCram

samtools view —hCS -T $fasta —q $mq —o $sortedCram $rawCram && \
samtools index —-@ $nt $sortedCram

samtools flagstat $rawCram > §$i.stat.raw. txt && \

samtools flagstat $sortedCram > §$i.stat.q$mq. txt &

B sbkkkkkkkiokkokokskkkkkokkokoksk kool kkkokokkokok

# 2. Calculate data metrics

# xxxxxxxxxxx sksksk

$release dir/bin/sentieon driver -r $fasta -t $nt —i $sortedCram ——algo

MeanQualityByCycle ${i} mq metrics. txt \

——algo QualDistribution ${i} qd metrics. txt ——algo GCBias ——summary
${i} gc summary. txt ${i} gc metrics.txt \

——algo AlignmentStat ——adapter seq '~ ${i} aln metrics. txt —algo
InsertSizeMetricAlgo ${i} is metrics. txt

$release dir/bin/sentieon plot metrics —o ${i} metrics-report. pdf
gc=${i} gc metrics.txt \

qd=${i} qd metrics.txt mq=${i} mq metrics. txt isize=${i} is metrics.txt
$release dir/bin/sentieon driver -r $fasta -t $nt —-i $sortedCram ——algo
LocusCollector ——fun score info ${i} score. txt

#
# 3. %P4 Duplicate Reads
#
$release dir/bin/sentieon driver -r §$fasta -t $nt —i $sortedCram ——algo Dedup —

rmdup ——cram write options version=3.0 \
——score_info ${i} score.txt —metrics ${i} dedup metrics. txt $depCram && rm —f
$sortedCram

#
# 4. Indel HHF (W]ik)

# R R R R AR G S, B ELR AT LA 7, aX Ak A R I B iy A AR T DAV R
#
$release dir/bin/sentieon driver —r $fasta —t $nt —i $depCram ——algo Realigner ——

cram write options version=3.0 \
$realnCram && rm —f $depCram



74 | #
75 # 5. Variant calling

% | #
77  $release dir/bin/sentieon driver —t $nt —r $fasta —i $realnCram ——algo Genotyper
$outvef

4. sentieon_Test People

1 #BSUB —J Sentieon
2 | #BSUB -n 16
3 #BSUB -R spanlhosts=1]
4 | #BSUB -0 %J. out
5 #BSUB —e %J. err
6  #BSUB —q normal
7
8 # InEHTE A
9 # module load sentieon/201808.07
10 export SENTIEON LICENSE=mnO1:9000
11 module load SAMtools/1.9
12 release dir=/public/home/software/opt/bio/software/Sentieon/201808. 07
13
14 # FEARLAFR
15 | i="Test”
16 # fastq Xk
17 | fql=/public/exercise/sentieon/1. fastq. gz
18 | fq2=/public/exercise/sentieon/2. fastq. gz
19  # SHEFERFHA,
20  fasta=/public/exercise/sentieon/reference/ucsc. hgl9 chr22. fasta
21 # Wy
22 workdir="pwd /People result
23 # THEMEH MO
24 | nt=16
25 # AHPIEE
26 dbsnp=/public/exercise/sentieon/reference/dbsnp 135.hgl9 chr22. vef
27  known 1000G indels=/public/exercise/sentieon/reference/1000G phasel. snps. high confid

ence. hgl9 chr22. sites. vef

28  known Mills indels=/public/exercise/sentieon/reference/Mills and 1000G gold standard
.indels. hgl9 chr22. sites. vef

29 # WAHEE

30 group prefix="read group name”

31  platform="ILLUMINA”

32 mg=30

33

34 [ ! —-d $workdir ] && mkdir —p $workdir

35  cd $workdir

36 # ok

37  rawCram=$i. cram

38  sortedCram=$i. q$mq. sorted. cram

39  depCram=$i. deduped. cram

40 | realnCram=9$i.realn. cram

41 | outvef=$i. vef

42 exec > $workdir/$i.callVCF. log 2>&1 # call vefiHE X/

43
44 | #
45 | # 1. FIFH BWA-MEM #EATLLXTIEHET
46 | #

47 ( $release dir/bin/sentieon bwa mem -M —R “@RG\tID:${i} \tSM:${i} \tPL:$platform” \

48 -t $nt -K 10000000 $fasta $fql $fq2 || echo —n “error’ ) | samtools sort —-@ $nt —
output—fmt CRAM \

49  —reference $fasta —o $rawCram — && samtools index —@ $nt $rawCram

50 | samtools view —-hCS -T $fasta —q $mq —o $sortedCram $rawCram && \

51 samtools index —@ $nt $sortedCram

52  samtools flagstat $rawCram > $i.stat.raw. txt && \
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samtools flagstat $sortedCram > $i.stat.q¥mq. txt &

#
# 2. Calculate data metrics
#
$release dir/bin/sentieon driver -r $fasta -t $nt —i $sortedCram ——algo

MeanQualityByCycle ${i} mg metrics.txt \

——algo QualDistribution ${i} qd metrics.txt ——algo GCBias ——summary
${i} gc summary. txt ${i} gc metrics. txt \

——algo AlignmentStat ——adapter seq ~~ ${i} aln metrics.txt ——algo
InsertSizeMetricAlgo ${i} is metrics. txt

$release dir/bin/sentieon plot metrics —o ${i} metrics—report.pdf
ge=${i} gc metrics. txt \

qd=${i} qd metrics. txt mq=${i} mq metrics. txt isize=${i} is metrics. txt
$release dir/bin/sentieon driver -r $fasta -t $nt —i $sortedCram ——algo
LocusCollector ——fun score info ${i} score. txt

#
# 3. B4 Duplicate Reads
#
$release dir/bin/sentieon driver —r §$fasta -t $nt —i $sortedCram —algo Dedup —

rmdup ——cram write options version=3.0 \
—score_info ${i} score.txt —metrics ${i} dedup metrics. txt $depCram && rm —f
$sortedCram

#
# 4. TIndel HEHF (Wik)

# R N R ERAM T g Ry, BIXEBATLL T, X4 a2 I H & T DL R b
#
$release dir/bin/sentieon driver —r $fasta —t $nt —i $depCram —algo Realigner —k

$ {known 1000G_indels} ——cram write options version=3.0 \
$realnCram && rm —f $depCram

H skekskskekokolokokokekeskskskekekokokokokekeskskskskekokokokoskoskeskskskskokokokokskoksk

# 5. Variant calling
# xxxxxxxxxxx sksksk

$release dir/bin/sentieon driver -t $nt -r $fasta —i $realnCram ——algo Genotyper —d

${dbsnp} ${outvcf}
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