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el oy iy J 4\

N li
basic (i) 2 3 (Germiine) . e FASTQ St

LTSN ERRTE
HMEERNABERSEBRESH
BAM 3 4 * #1 %% & 16 M 45 R VCF/
gVCF {4,
HORSTREIRIR . AL HERE.
FRcEE *. BEREEBRE
Germline Z=Z 4 M. BAM/VCF &1t

MRS RS,
- R R (Germline)  BIAZIENREIS FASTQ 3{4.
BREWERE s BT % FASTQ XM . B

HER=EBRIERH BAM ST *,
T S 1 U 45 R VCF/gVCF X 14
FASTQ/BAM/VCF %it4ER DR

H
Do

HOR TR EIRERE * FIILEXT. HE
7. tRCEE *. BEREEFRE .
Germline Z 4@ M| *. Somatic Z& &
@M. BAM/VCF %t * 14 sk 5 41
RE * iz,

S NFUE RN, BRI * fELE

: K48 i3 (Somatic) :
somatic T [ F% FASTQ 344,

AR TR FASTQ XXM >
HREEBRER BAM 34 *,
Germline 2= = 46 U 5 & VCF/gVCF
X {4 *. Somatic 2 ZG N5 R VCF
M 14, FASTQ/BAM/VCF Zeit455% *

#1 Germline ZZ2 MRS *.

MegaBOLT Az 1FE 2. BERIENREIEE, FHIRBSWE 11 T “BEE
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RiEFHS

B e

i
REIZ{THIZA run.sh 40 : ;:zl:.\
WGS Germline E/HRIE D HT: o

MegaBOLT --type basic --runtype WGS --list sample.list
WGS Germline £iRi2 0

MegaBOLT --type full --runtype WGS --list sample.list
WGS Somatic iRi2 S

MegaBOLT --type somatic --runtype WGS --list sample.tumor.list
--1list2 sample.normal. list

WES Germline EiiiE S

MegaBOLT --type basic --runtype WES --1list sample.list --bed
BV4

WES Germline £ 201 :

MegaBOLT --type full --runtype WES --1list sample.list --bed
BV4

WES Somatic 2 #r:

MegaBOLT --type somatic --runtype WES --list sample.tumor.list
--1list2 sample.normal.list --bed BV4

32 Index:

MegaBOLT --type buildindex --ref ref.fa --vcf dbsnp.vcf.gz
--knownSites indelsl.vcf.gz --knownSites indels2.vcf.gz

* =, MegaBOLT STFHIEABRIZS A 11 I “HEEE/ (~type) 7 .

o FEXFERTRASNE 1R “BN7 -
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A~f3li5 BH
FELL “WGS ERERIZAHT" JoBHHT508:

MegaBOLT --type basic --runtype WGS --list sample.list

\—y—

Hh“MegaBOLT” NizfTI2FE, “--type basic”igRHIZITiRIE N basic iz,
“--runtype WGS” fEBRIZ{TIEILI WGS, “--list sample.list” 1588
PDHERTIER ist SKEF) .

PE #UE list MHEARELAT:

SampleName Readl Read2 Adaptorl Adaptor2 RGID RGSM RGLB RGPL

KT list KHHETURIIFANREE, 152005 7 T “List X7 .

AR EETIHANSH, FINHAKRIEESERY (B --ref 25D , Eitt
BFERRFIAR hg19.fa #1717, “basic” 1 “WGS” tBo 59 “--type”
0 “--runtype” SEHIEOAE, R ERIARTEL:

MegaBOLT --list sample.list

RS ERBES N 17 T “SH0HAE 7, sBidaH< “MegaBOLT -h” BF.



List S {4

List SZ{F25\ FASTQ ARIELFZ, 24 PE #UEF] SE #0E.

PE &R list X418

Bl 1

SampleName Readl Read2
iR
® “SampleName” 2%, “Read1” Jy PE #E Read1 i FASTQ {41

2, “Read2” Jy PE #E Read2 {J FASTQ X/ KRZ, FBREFBRZEHAT
AR HIES .

aNCiE

sample /data/example/readl.fq.gz /data/example/
read2.fq.gz

® UFRAN list WHBEZS MR, BMEAE—T, U “#7 ERIT.
ik

samplel /data/example/readl_1.fq.gz /data/
example/read2_1.fq.gz

sample2 /data/example/readl_2.fq.gz /data/
example/read2_2.fq.gz

® B MR EZSIS FASTQ X4, 24 FASTQ XXHLL “,” 8, EE8R

2T,

Nk

sample readl_1,readl_2,..,readl_N
read2_1,read2_2,..,read2_N

Bt 2

SampleName Readl Read2 Adaptorl Adaptor2




RS .

188
® “Adaptor1” £ Read1 fUNIF#ELFS, “Adaptor2” 2 Read2 9IS
Fa.
® “Adaptor1” F1 “Adaptor2” R 3THEI, FEHMRENES “ATGC” 1Y
FREF.
& —MERNEEEE—EELFY.
<
sample readl_l,readl_2 read2_1,read2_2 AAGTCGGA
AAGTCGGATC

1Bt 3

SampleName Readl Read2 RGID RGSM RGLB
RGPL

/=P

® “RGID”. “RGSM” . “RGLB” #1 “RGPL” %355 “Read 754H ID /=" «
“Read DB ARE” . “Read DENER” 1 “Read DENFFE” »

® “RGID” . “RGSM” . “RGLB” F1 “RGPL” N HpiAHI, FHEABEX
TR

® “RGSM” %5 “SampleName” {RIF—H.

® “RGPL” {{3Z3FUNN=E:

MGISEQ. BGISEQ. ILLUMINA. SLX. SOLEXA. SOLID. 454,
LS454. COMPLETE. PACBIO. IONTORRENT

o LB NEAREESZIT FASTQ RS, IFXIE FASTQ SL4HY “RGID”
“RGSM” . “RGLB” ] “RGPL” #7828, LL “,” 98, {BR{RIEYI
5 Read 33 EH—%.

aNE

sample readl_1,readl_2 read2_1,read2_2 idl,id2 sample
1b COMPLETE

Bt 4

SampleName Readl Read2 Adaptoril Adaptor2 RGID
RGSM RGLB RGPL

t/=h
® “Adaptor1 Adaptor2” #1 “RGID RGSM RGLB RGPL” AAJ LRI/ -



® EREHE 1-3.
Al

sample readl read2 AAGTCGGA AAGTCGGATC 1id sample 1b
COMPLETE

=AIAEISEA
List ST{F e FE RIS EFRRRIALE.

i=5=¢ iz

Adaptor1 AAGTCGGAGGCCAAGCGGTCTTAGGAAGACAA

Adaptor2 AAGTCGGATCGTAGCCATGTCGTTCTGTGAGCCAAGGAGTTG

RGID rg

RGSM list 3Z{4-FRRY “SampleName”
RGLB Ib

RGPL COMPLETE

SE ¥R list LB

1BH: SE #E list WS ARSEMAS PE $3EHERE.

B0 1

SampleName Read

Bt 2

SampleName Read Adaptor

Bl 3

SampleName Read RGID RGSM RGLB RGPL
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e . ~

basic (BRATHD) (Germiine) .\ iz i8 FASTQ ST/

T S0 M EL
BMEERAIBEREBEBTRERL

1 ILﬁ

e BAM 2 {4 * 1 25 B 46 I 4 £ VCF/
gVCF {4,
RoxTREIEREE . YIRS HEE.
ﬁiB%E N BEREEBRE*.
Germline 2= %45 M. BAM/VCF g1t

Hf ) OEmSiTRSE.

ermiine
full TN BIASIE R FASTQ A4,
52 EHE R T FASTQ U *. T

FEEBRESN BAM X4+, T
& M 45 88 VCF/gVCF X {£. FASTQ/
BAM/VCF Fit4E R iR -
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ROR TR EIERIE *. FItkXd. HE
F. FcEE . BEREEERE
*. Germline & & #& M *. Somatic
T 246 0. BAM/VCF % it * F1 4 Bk
Germline ZESHIRE * iE.
ENEURE PR, XTRREEAR * BYRE /
Fi% FASTQ 3214

W45 RN F 0% FASTQ ST *. T
HEREEBREFH BAM 34 *,
Germline ZSAGNIZ5 R VCF/gVCF XX
4 *. Somatic Z=F NS5 R VCF 324
FASTQ/BAM/VCF Ziit 458 * A1 i

RE >

k 1 ® TIFAMER / XTPREZCHD
T mpEER,
o NEISHEERD
ETHIERE. tRic
X85 WBEREEH
& . Germline 3 &
# M. BAM/VCF %
TR B 5 T IR 5
2 GETEUERRE.
Germline 2% 5 4& il #0
BAM/VCF Geit 74 &4
B Germline Z& & % #f
RE) ;
o MBIERBESE “-
list” &, XRRIFEAE
TS “list2” 1BE.

HORSTRFIIELS . HEF. FRICEE
A

WASUENT: FASTQ X{4.
BMEERIERE. fRCEAEEH BAM
XA

HORSTRFIIELIS . HEFE. FRICEE *
MREREEBRERE.
WASUENT I FASTQ X{4.
MEERAIBERSEBRESN
BAM 324



HEmE %8R

RORFTREIRERIZ . FHILERT . HEF.

RCEE * HEREEBRE. B
BUSRZ0. tri2EE *. Germline &
K. BAM/VCF Zeit#04E 5l 72 17 4R

" R s
(Germline) s
extract S — EINEHERIAR FASTQ 4.
e SR T % FASTQ 3214 *. 12EY
FHENRERSEBRESN BAM
A5 2 NZESR VCF/gVCE ST

FASTQ/BAM/VCF %tit45 RF1 01748

- =
1932 MegaBOLT RISFERI S22 5 e
FEREF (ref) HEERISTIEESTH. 1=
BN B iR ~ref X (*fa) F1E I;'_J\
%0 SNP/INDEL #§ #& % 3 {4 (*.vcf. 1
gz) - a
1
T B AR P ref B9 dict & 5| XX 4, Q"
¥ 72 fai = 5| X 14, effective bed XX 14, '8
MegaBOLT BQSR ZE 5|3 (*.vcfi) 1 BWA & NG

buildind
uildindex MRS 5134

ARSI 4 oy FEIPTRMLE rof 4T
T mEER BEmINZE
FO]5, FEAFMEZ ref
i dict 313245, fai %3
14, effective bed {4,
BQSR & 5| X {4 (*.vcfi)
71 BWA 23 [2#E.

HEERETIFBISEHRERE, LIBERPMECEK:
o TBITSHIERL X RE: Minimap2 (2AIA) 5 BWA;

e 0] B TS HuktEZTRKIM I 4: HaplotypeCaller 3.8 ¢ 2L 1A) .
HaplotypeCaller 4.0 =¥, DeepVariant;

o MBI SHRERAETINCEABIREREEBREMRIE
o BT SHIREREAHHERY .

RS ERIBESIE 17 I “S258E 7
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14

PIRRGE

BIRLRARE

1iAH

it
i
i

qc

alignment

sortmarkdup

bgsr

haplotypecaller

mutect2

FeRkXIRSA FASTQ AT IRFISe T

EE;;;Y 9 \SEIESA FASTQ 4.
HIHER TS FASTQ MRS R 4.
BNFERNFIILTEEISEERA .
BANHUET% FASTQ X4
SR NT 1% FASTQ A MG ITHE RS
5271245 % =1 SRREEELITRE: Minimap2 (Zk

IN) 3 BWA,

BWA SHERINERE, SESE
A B R FEE—PBRARRIRSIXZ
.

BT F R ERA FRNERITHEE,
B RIERN BN FI IR NES.

HiE. fRigE  BIAZUBALEXIE SAM/BAM 4.

g BEEUEHEF. fRNCEE/G BAM XX

x EE B SRR ERIETIRCEE.

S L 425 SRR R U R B T 2R PO 2B A
mEEEEE
R MRS BAM STHE.
SR R R B E R EEA) BAM X4

NAELKWRSEERAE ENEEFIINE
FERIRBIENEZR

BAHIES BAM 324
S SR AT RAGMLESR VCF/gVCF ST
(Germline)
gt il x == TRAERERRANRM: GATK
! =" HaplotypeCaller 3.8 (ZkiA) .
GATK HaplotypeCaller 4.0}
DeepVariant.
AKX SEEREAE FRERFYME
PR S EBRAS VRIS

(Somatic) Z%

= opl

BINEUET BAM {4,
HEIRE N T FIOMLER VCF XX
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genotypegvcfs

vqsr

filtration

rtgtools

builddict

buildfai

1488
X2 2N R gVCF M AHITEESER

a8,
HINEUEH gVCF i,
AN S ERAEFA VCF 4.

SNERF TR R ERTHIERNE
TRERES M%
R HINEER VCF .

HHEIE T2 REEBRERHI VCF 4.
FRIE INFO 8, FORMAT ;X0 25 S M ZE 1+

BREERSE

. E“—_j-\‘[': TTL/[:\O
e 9 \HUE A VCF ST,

BHEIENITIE/ERI VCF 3.

EFTEAnEEX VCF 341 SNP/INDEL
QAT RHOBIRIE . BIEKE. AR
sRENER BT
o SRR VCF 4.
L= VCF XX#eh SNP/INDEL 25t 5
EORBIBME . IR, BRSSP E.

mEsEERARY (ref) B9 dict 253244
BINZURES ref XX (*fa) .

BHEIED ref B9 dict R334
ogRdictE 5|
k Eiz%"i%ljiﬁ/\imﬁéu ref X4 PREHE
*, BEWNZBRTS, BT
fF1EZ ref B9 dict 313244

WEsEERBFY (ref) Hfai R3|I374E.
BINZUREA ref X4 (*fa) .

hEUEDD ref AY fai 51304
K952 fai 5|
k $ﬁ§§|§11¢/\§91ﬁ 2l ref XHFRTER
*, FEWNZBRTSE, #EF
T‘TLZ ref {9 fai 25324
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BB 15288

buildbed

bwaindex

bgsrindex

bamstats

vcfstats

bamtocram

WGP

mEsEERHERES (ref) H effective bed 32
4.

BINSURER ref X1 (*fa) .
I EURE S ref B9 effective bed ST14.

\ :Iiaz NiEtaBE ref MIFFAEBR, &
T mmiAzERTE, FEREEZ
ref B9 effective bed 4.

¥ 32 effective
bed 314

EsEERBAFRS (ref) B bwa 3|3,
BINFURS ref SXIE (*fa) .
BIHEHE ref B9 bwa 25314

72 bwa 25|
k N 3| XM=k E ref XAFTTEB
1L/ SN

F, EEWANZBREAIES, HEA
F1EZ ref #9 bwa Z35 3014,

R ITREREEBRE (BQSR) HEE
FRE] BV S

WMAHIEASERERAFIG (*fa) F1EHM
SNP/INDEL ##EZES {4 (*.vef.gz) .

weEREEs BOEYENBASRAIRSIUF Ccf) .

BRRERS] gy sy e RIITHBALBHE o 24
S gpEER, NRZERTAS,
N HHEIRPEEE S
o 1{HR ref THFIBIRES RS
HE—R.

BAM X{HEE ST

BAM Ztit NSRS BAM 315
AR BAM SUEHHIZIHES .
VCF MX{HEB 51t

VCF %git BANHUES VCF 4.

B EIEAN VCF SAHISITHE R
¥ BAM 2 ¢4t 8 BAM S{HEEH) CRAM 2%,
# 79 CRAM X BINHUES I BAM 3.
i ISR CRAM X2 f4.
CNV/SV 231

CNV/SV 517 HIANEUE/Y BAM ST,
I EUER CNV/ISV DHTEE SR,
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f2/%: MegaBOLT
ARAN: V2.x.x
{$5/: MegaBOLT [options]

O fEme HiEEiR SSDBEE, EAMBERMET.

o SHFTFREDOANNE.

MegaBOLT £F2#

2%

--type <string>

--help | -h

--version | -v

--list <sample.list>

AJi%imAE: alignment. alignmentsortmarkdup-
alignmentsortmarkdupbqgsr. bamstats.

bamtocram. basic. bqgsr. bgsrindex.
buildbed. builddict. buildfai. buildindex.
full.

bwaindex. extract. filtration.

genotypegvcfs. haplotypecaller. mutect2.
gc. rtgtools. somatic. sortmarkdup.

vcfstats. vgsr (ZRIA{E: basic)

XFREMNFHRBSNE 11T
(--type) 7

g0 R AR AH5 R A

0 R AR AR AN

“IZ5
b

=

A

list {42 M FASTQ XHRIBRFZEH, 2k

PE #(EF0 SE £3=.

xFlist Xk BB 2 W5 7 I “List X

.
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2% 35488
SEHRASHSIH (EHAE: hg19fa) .
c THGERHAAES E Y M4 & B
<hg19|hg38|hs37d5>:
~-ref <hglo.fal| e LEMNESEVHEAR, MegaBOLT
hg19|hg38 [hs37d5> B ARSI ref REMN A B S5 i
G, HEESEEE e ETAEE,
SHBEZ=MSEAG: --vcf, -knownSites,

--resource-*, --rtg-*

--vcf <dbsnp.vcf> dbSNP 3214 ( EAIAE: dbsnp_151.vef.gz) .
pourputdir | -outdin iy (BAE: HHER .

B4 RIZE (BOAE: output) .

——outputprefix | -prefix k;}%c' RN list STERTERY
<prefix> ® A list XY, LA list ST

A9 SampleName 1F 3 i t5 32 14
BIZR.
BT (BUAE: WGS)
--runtype <WGS|WES> WGS: =ERBHIEDHT
WES: £INEFHIEDHT



¥ 15485

hg19 X3 MZAY X [E) 344

BV4 BGI_Exome_V4_kit

BV5 BGI_Exome_V5 kit

AV2 Agilent_Exome_V2

AV5 Agilent_Exome_V5

AV6 Agilent_Exome_V6

ACV6 Agilent.V6COSMIC

AV7 Agilent_Exome_V7

NV3 Roche_SeqCapEZ_Exome_v3.0
NME Nimblegen_MedExome_V2
TV1.2 lllumina.truseq.v1.2

IDT xgen_target

Aidi AlJI_Exome

--bed <BV4|BV5|AV2|AV
5|AV6|ACV6 |AVT|NV3|NM hg38 XJRIAYK )14
E|TV1.2|IDT|AiJ7|BV4-

| =
38 |BV5-38|AV2-38|AV5- BV4-38 BGI_Exome_V4_kit éﬂ
38| AV6-38|ACV6-38|AV7- BV5-38 BGI_Exome_V5_kit iR
38[NV3-38|NME-38[TV1.2-  Ayp.33 Agilent_Exome_V2
38|IDT- 38|AiJi-38|use r_ o - Hﬂ
defined_path> AV5-38 Agilent_Exome_V5
AV6-38 Agilent_Exome_V6
ACV6-38 Agilent.V6COSMIC
AV7-38 Agilent_Exome_V7

NV3-38 Roche_SeqCapEZ_Exome_v3.0
NME-38 Nimblegen_MedExome_V2
TV1.2-38 Illumina.truseq.v1.2

IDT-38 xgen_target

AiJi-38 AlJI_Exome

BRBEEMXEXH BRINEREXER) , 2
/home/my.bed

* =
=== [ BinfT iR WES BTE .

AizfT BAMIVCF 41t (ZHAE: 0, BIZiAiz

T .
N ==
3 =
~-no-stats <0|1> * = TIET QC, 2K IET Germline
T 2NRZR A~ =% Germline
L EATNIRS
--no-qgc <0|1> Rz17 QC imie (BUAE: 0, BIEOAIETT) -

F=1TFRCEE (MarkDup) (BRIAME: 0, B[P

--no-markdup <0|1> 8O | S
| EONE1T) .
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NETREREEBRE (BQSR) (FIAE:
--no-bgsr <0|1> o
0, BNEGAIZTT)

e S pesye ol 271517 GenotypeGVCFs (BRiIA{E: 0, B2k

INNIETT)
--run-vgsr <0|1> 2HFIE1TVQSR (BIAE: 0, BIBUATRIET)

AIz17 Germline Z &t MiRE (FINE: 0,

--no-hc <0|1> N
| EIBAIET) -

--run-variant-filtration s&)&{7 Variant Filtration (FAIA{&E: 0, BDEK

<015 JES=))

--run-rtgtools <0|1> =517 RTG Tools (BIAE: 0, BIZRAAIETT)
B/IE1T WGP (Z0AE: 0, BIZNATRIZE T

<a --run-wgp <0[1> o (I WGS iE{THE s

=

ﬁﬂ ® {EFH BWA {EOLLadinss,

i R BT S FASTQ S (BUAE: O,
--no-fastqg-output <0|1> R

BH BREGAIED -

. ¢ 2 J= {7 alignmentsortmarkdupbgsr. basic.
--no-bam-output-for- & i D At ¢
alignment <0|1> full 8 somatic j}m*EHjLTEBJHjH\H_% (XEB) 519
BAM 324 (ZRIAE: 1, BNERARGEHE) -
. . 241z 17 basic. full 8§ somatic ;iiE, BHARI={T
o1y T OUERUETTONTSOTE  pasREY, AR (KT /K BAM X
(BAE: 0, BPBLAGEIHD
4 J= 47 basic. full 3 somatic 7t 32, H iz 17
;(;T;’;bam‘°‘1tp“t‘f°r‘bqsr BQSR i, Tt BQSR S BAM STi4
(BANE: 0, BPEOARIED

E2&7EE cram & bam (BKRIAE: 0, BEIEKIA
it cram)

£/ GATK 4 R #HT DT (BIAME: 0, BD
ZRANEA GATK 3.8 i7itfe)

OIS IRA: BQSR. HaplotyperCaller.
GenotypeGVCFs. VQSR #] VariantFiltration

--output-cram <0|1>

--gatk4 <0|1>

--temp-dir, -tmpdir ot
cstrings [pEE=E

--traffic EER=EEE.

--verbose, -verbose <0|1> #H debug(EE (BHAME: 0, REUATRHIL)

20



2H 15288

BRBEZEM SOAPnuke 2%, ATIIE. (&

--soapnuke-param <string>
prtreTp N8 ME: “n0.1-905-112-Q2-G2-M2” )

Alignment
2H Uil
5 FA BWA fE R LSS B4 (BRIA{E: 0, BIERIN(EA
--bwa <0|1>

Minimap2 {ERLLITERIE)
--se <0|1> QB SE #iE (ZIAE: 0, BIBUALE PE R -
EvXISz{FgH MD tag (BRIAE: 0, BDERATREILE) .

_-md‘tag <0|1> *:E%
/

S YEAT Minimap2.

SortMarkDup

2H WiBE

SortMarkDup ;7 #2561 N SAM/BAM {4 (E23d
=47 SortMarkDup RIEF MR E, BUARH
RE) .

--sort-markdup-input
<file>

--sortmarkdup-input-type
<sam|bam>

BN HETL (BOME: sam) .

BQSR

2¥ 1iBA

BQSR i i2 i A\ BAM X 4 (§)3Ri=17 BQSR

--bgsr-input <file> e o
MRS E, SNARRE) -
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¥ 15485

£ %1 SNP/INDEL ##E & 3 4 (*.vef.gz) , 2K
INERIN MR E:
® dbsnp_151.vcf.gz

® Mills_and_1000G_gold_standard.indels.
hg19. vcf.gz

® 1000G_phase1.indels.hg19.vcf.gz

* 1=

T IHBHEIREZIR.

--knownSites <file>

BEEARAY BQSR R34, B H
BQSR &334

BQSR #tHI BAM XA 258 A I/D REEMR
% BD 1Bl (ZRAE: 0, BPERAHIED -

BQSR i+tE E£FEH HMM BAQ &% (ZhA
&: 1, EIBUASHE HMM BAQ &%)

#F3 GATK BQSR 4 2 ¥ ft &, B BAM X {4

g H /D FREEH% BD #1 Bl, i+&rS A&

FB HMM BAQ &£ (EOIAE: 0, BIEKIA(E
--bgsr4 <o[1> GATK BQSR 3.8 2HE) .

k == @ g5 “--diq” 1 “--enable-baq”
/. 70N P a—
SHERIER.

--bgsrindex <file>
--diq <0|1>

--enable-baq <0|1>

HaplotypeCaller

SH itz

Germline 2 4EMRIZH N BAM X4 (BiHiz

--haplotypecaller-input . et ) S
pLotyp TNPUT 42 Germline TR NARRRM L FIRE, BUR

<file>
RgE) -
intervals {4 .
. = “__ ”» 7;% )
--intervals <file> *; =° [ “--bed” S

o (VEKHIN bed X1F, HiziTi&
=9 WGS FIEK-

REREH L gVCF 304+ (BIAME: NONE) .
--ERC <NONE |GVCF> NONE: %t VCF X{4.
GVCF: #it gVCF X f4.

22
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{88 F§ GATK HaplotypeCaller 4.0 f# & Germline
T2 MR (BRINE: 0, BIBRIAER GATK

“—hca <0|1> HaplotypeCaller 3.8) .

k Eﬁ 5 TE 5 “__deepvariant” & ¥ [ERT

/l_J\

R E interval padding {8 (ZUAE: 0) .
--interval-padding

<integer> E
IL/S\ (UiEFF HaplotypeCaller 3.8/4.0.

1R & stand call conf {8 (EXIAE: 30) .
--stand-call-conf

<integer> * /I
IU\

= @ /I PCR-Free ¥ #& ( 2 I\ f{&:
CONSERVATIVE) .

. CONSERVATIVE: PCR i
--pcr-indel-model
<CONSERVATIVE | NONE> NONE: PCR-Free %#{i=

*® 1=

scala 3214, AIBIZ I3 4R E HaplotypeCaller
S¥ (BIAE: ExampleHaplotypeCallerFPGA.
scala) .

{X3EFBT HaplotypeCaller 3.8/4.0.

2
)
iR
B3

{iEFF HaplotypeCaller 3.8/4.0.

k == ® {YJ&ATF HaplotypeCaller 3.8;
)i

7N

® Y3 ERC. interval_padding-.
stand_call_conf 2 # &, B
SEEANNNSHIRE: HiXL®
S¥TE scala X{FHEMER, T

--scalafile <scalafile.

scala> LA scala IHERBENIE, BIISH
FRa(ES# 2BE

o ~EWAFEscalaX g &
dbSNP, Z{FFE “--vcf” BE
dbSNP;

® Zf i\ scala M 4 N & M scala
XHsHEERESNLE

47 0 “ 18 1T scala X 4+ 18 &
HaplotypeCaller 22" .
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--arguments-file <file>

--deepvariant <0|1>

--use-openvino <0|1>

--MGI-data <0|1>

--WGS-mode <PCR|PCR-

free>

--fast-model <0|1>

--deepvariant-model

12 (G&EMAT DeepVariant.

1iBH

HaplotypeCaller #3214, FS I GATK 4.0
SHRAB (BRIAE: arguments_file (Z234) ) .

*® 1=

i FJ DeepVariant ff A Germline & & &
AR CBKIAE: 0, BD 2K A fE A GATK
HaplotypeCaller 3.8) -

*® 1=

7 {& A Intel OpenVINOTM T 2 & 1 &
DeepVariant #1282 (Z0AE: 1, BMER)

* =

EEFEARAEYMGIHERCHERIET
DeepVariant (BRIME: 1, BIER) .

* 1=

X F WGCS Il #4E, REABEES
(PCR/PCR-Free) iIEBUREF SRR (FOAE:
PCR) .

*® =

257 WGS {£55h{#F5 DeepVariant HRERHEIER
L8

{Y3E T HaplotypeCaller 4.0.

B BERBS “—hod” SHERHER.

{Y3EF T DeepVariant.

{i&EFTF DeepVariant.

{i&FT DeepVariant.

k _:E:ﬁ:. {IEFHT DeepVariant;

750N

o [RIEBMERIMEMSHEN, &
MEAEIRE;

FERAFPBEENXEEIZ T DeepVariant.

\ Iﬁ ® {YiEFT DeepVariant;

o BIEGEAMBILENEY, &
NMEABEIRE;



MuTect2

2¥ 5RH
MuTect2 #i A\ BAM X 4 ( 8238z 17 MuTect2
ERMIURE, SUFRAEE) -
R
* 1=
--mutect2-arguments-file Mutect2 SHOIH, FMSU GATK 4.0
<file> SHRIE (BIAE: arguments_file (Z53044) ) .

BRI AE (BIRZB1T MuTect2 FRF2RS
VIR E, BUFARRE) .

--mutect2-input <file>

SHANREZ X

--tumor | -tumor <string>
k = IHEAF 22 7 5 BEg A AN el A\ BAM 32
" i Read HHEASE (RGSM)—EL. =
SRR &l
--normal | -normal ) ) 1R
<string> k ST IEEAF AR 2 R 5 X BR1F A\ BAM XX BH

8RR Read HRERZ (RGSM)—E .

GenotypeGVCFs

¥ 1528H

GenotypeGVCFs it #2 i N\ gVCF X 4 ( ik
1217 GenotypeGVCFs izl g s, &
--genotypegvcfs-input FEHEZEE) .

<file>
* 1=

IS HEIREZIX.

--stand-call-conf_ 1% E GenotypeGVCFs it #£ Y stand call conf
genotypegvcfs <integer> B (EINE: 10) .

--allSites <0|1> {% 1 allSites #B=UiaH (EiA: 0, BDARERD -

BamStats

2H il

BamStats it 12 1 A BAM 3 44 ( B8 = 1T

--bamstats-input <file> N [ [
& BamStats FRZATNRIRE, BUFAEEE .

25
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VcfStats

2H 15288

VcfStats 7% %2 %) N\ VCF X {4 ( B8 ¥ 1= 17

--vcfstats-input <file> . P o
& VcfStats RS FIRE, BNFREE) .

Somatic
2% Lz
ic 32 12 A4 It BB A3 . A2 —p .

__list2 <sample.list2s Somatic FRIZAINT BB list 14, EIUER list

_ﬂc
Extract
2% il

RS ERMHFHTTEZEN D H, X
--extract-depth <int> extract AEAT LAER, 18E 0 ANIREL (£

FRBEHUE (BLAE: 0, BIBLARIRED .

2¥ 15iBH

VQSR gk VCF X4 (3RIE1T VASR iR
ENYRRE, SUFRRE -

VQSR A9 hapmap 2 & & ( 2 1\ {&:
hapmap_3.3.hg19.vcf.gz) .

--vgsr-input <file>

--resource-hapmap <file>

VQSR A9 omni # #= ZE ( 2 1A {E: 1000G_
omni2.5.hg19.vcf.gz)

--resource-omni <file>

VQSR AY 1000G phase1 snps high confidence
--resource-1000G <file> HiEE ( BHIA{E: 1000G_phase1.snps.high
confidence.hg19.vcf.gz) -

VQSR 9 dbsnp #3EZE ( BRIAE: dbsnp_151.

--resource-dbsnp <file>
vef.gz) .



¥ 1iBA

VQSR A9 mills and 1000G gold standard indels
--resource-mills <file> & E  Z2L1A {E: Mills_and_1000G_gold
standard.indels.hg19.vcf.gz) -

VariantFiltration

24 1588

Variant Filtration ;R 28 A\ VCF X4 (BRiHi=

~-variant-fiLeration=input /=y rant Filtration FRZATLMEE, SIFF

<file>
wE) .
RTGTools
2 Lk 2
Naya=ie =47 ﬂ
) ) RTG Tools 2 VCF X4 (BHiz1T RTG )
--rtg-input <file> [ S 1R
Tools ZRT MR E, BUFRRRE) - Hﬂ

--rtg-baseline-snp <file>  RTG Tools A SNP Z-&:E ) VCF 3214

--rtg-baseline-indel

S i =N=
<file> RTG Tools A9 INDEL ZS& f VCF 4.

--rtg-evaluation-regions

<file> RTG Tools A1 X (8] BED 3214

--rtg-sdf <path> RTG Tools {92% £ R 4A%! SDF X4

27
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--wgp-input <string>

--wgp-type
SV|Sv>

<CNV|CNV-

iR

WGP 2% N\ BAM X {4 ( B2 ¥ iz 17 WGP

METRINRE, BUARRE) -

WGP iz 7 # =, (BRIA{E: CNV-SV,
CNV #0 SV 454D

Bliz{T
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basic

{FERZAIA reference 1 dbSNP, 1Z{F1EI I WGS BIEMTRIZ:

MegaBOLT --runtype WGS --1list sample.list

{E 2RI reference 70 dbSNP, 1F2 #7389 Single End 28!, =718z
WGS HIERERIE

MegaBOLT --runtype WGS --se 1 --list sample.list

FHEBEENXA reference. dbSNP F[ knownSites, 1={T1E 5 WGS FIEM 72

MegaBOLT --runtype WGS --list sample.list --ref ref.fa --vcf
b37.vcf --knownSites b37.vcf

{ERZKIARY reference. dbSNP, =729 WGS, Wi AEAEIERA PCR-
Free XEHIEHA, EF BWAERLLI TR, 4 BQSR /S BAM XX, 51
FH{#F3 HaplotypeCaller 4.0 #1732 F NIRRT RAE

MegaBOLT --runtype WGS --1list sample.list --pcr-indel-model
NONE --bwa 1 --hc4 1 --no-bam-output-for-bqgsr 1

ERZKIARY reference. dbSNP, =729 WGS, i AEAEIERA PCR-
Free X EHIEIAN, WEHHIFEAEGR BAM, F{EH DeepVariant #1724 %
MR ERRAR:

MegaBOLT --runtype WGS --list sample.list --deepvariant 1

--no-bam-output-for-alignment 0@ --WGS-mode PCR-free

{FEREIARY reference. dbSNP, FRX B4 BV5, HEEIBFREEN B,
Z7E g WES IERIR:

MegaBOLT --runtype WES --list sample.list --bed BV5

--outputdir ./out

FABENM reference. dbSNP. knownSites #] intervals 14, =78
WES HIEMRTE:

MegaBOLT --runtype WES --Tlist sample.list --ref ref.fa --vcf
b37.vcf --knownSites b37.vcf --deepvariant 1 --bed user.bed
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\ /E'“‘ FRREISE, BT full FAERTATSEI AR -

full

{EFB2RIA reference. dbSNP, =fT1EI I WGS HILRIE

MegaBOLT --type full --runtype WGS --list sample.list

FERBEE N reference. bed. dbSNP, A& [EREIEGERY FASTQ 324, A
BQSR #18, =170 WGS B2 iiiz:

MegaBOLT --type full --runtype WGS --1list sample.list --ref
ref.fa --vcf b37.vcf --no-fastqg-output 1 --no-bgsr 1

{FFZAAR reference. dbSNP Fl interval X [B] 344, 1=/THE 8 WES B2

MegaBOLT --type full --runtype WES --list sample.list

{EFA2kIA reference. dbSNP, {#FH BWA #17EEXS, {F GATK BQSR 4 &
X, /8 GATK HaplotypeCaller 4 HITZRAEN, =17 GenotypeGVCFs, iz
7 VQSR, 1&17 RTG Tools i, 1217129 WGS fIERiE:

MegaBOLT --type full --runtype WGS --1list sample.list --bwa 1
--bgsr4 1 --hc4 1 --run-genotypegvcfs 1 --run-vgsr 1 --run-
rtgtools 1

somatic

TEEﬁﬁEkL}\ reference. dbSNP, iz{T1E 8 WGS, XFEHEE / X EEE A RAAE
T2 NREE:

MegaBOLT --type somatic --runtype WGS --list tumor.list --list2
normal.list

{EFEEAIA reference. dbSNP, iz{THEI9 WGS, RAEMBREIAIFMIEES
KRR

MegaBOLT --type somatic --runtype WGS --list tumor.list

{EEFH%EX reference. dbSNP, A1z, A~ Haplotype 340N, 5
i, =TI WGS, KA/ JREXARMET S 4/1Jmu$$

MegaBOLT --type somatic --runtype WGS --Tlist tumor.list --Tlist2
normal.list --ref ref.fa --vcf b37.vcf --no-qc 1 --no-hc 1
--no-stats 1



{EFAZAIA reference. dbSNP, 1Iz{718=( /9 WES, {EFBTRE interval {4 BV5,
HWEZIAFIEEESR, XAME / I BREIAARMIE TS B ITRRE:

MegaBOLT --type somatic --runtype WGS --bed BV5 --list tumor.
list --list2 normal.list --outputdir ./out

buildindex

{5/ buildindex #3Z S EFEEF7 (fIa0: hg19.fa) HEXAIEZHERS S

MegaBOLT --type buildindex --ref hgl9.fa --knownSites
dbsnp_151.vcf.gz --knownSites Mills_and_1000G_gold_standard.
indels.hgl9.vcf.gz --knownSites 1000G_phasel.indels.hgl9.vcf.

gz

qc
{8 qo RLITEL FASTQ STHHO RIS

MegaBOLT --type qc --list sample.list

FABEENX SOAPnuke 1378221, THiHFRIZEER FASTQ X{4:

MegaBOLT --type qc --list sample.list --no-fastqg-output 1
--soapnuke-param “-n 0.05 -g 0.5 -1 12 -Q 2 -G 2 -M 2”

alignment

{85F Minimap2 #1TEE3

MegaBOLT --type alignment --list sample.list
{558 BWA #H1TEEXS, 51T EUEY Single End 253!:

MegaBOLT --type alignment --list sample.list --bwa 1 --se 1

sortmarkdup

{# 8 sortmarkdup HiTHIF S X E:

MegaBOLT --type sortmarkdup --sortmarkdup-input input.sam

{&£F3 sortmarkdup 1 THFF, BIAZEAL)S bam, FHEERLH S AHERIZ:

31
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MegaBOLT --type sortmarkdup --sortmarkdup-input input.bam
--sortmarddup-input-type bam --outputprefix myoutputprefix

--no-markdup 1

alignmentsortmarkdup

ERE S RER T SHIFESE:

MegaBOLT --type alignmentsortmarkdup --1list sample.list

alignmentsortmarkdupbqsr

ERAEG e TS SHIFREUNBEREEFRE:

MegaBOLT --type alignmentsortmarkdupbqgsr --list sample.list

bgsrindex

FABEN reference. dbSNP. knownSites 45 BQSR Y index, 75 index
RENIEEN -

MegaBOLT --type bgsrindex --ref ref.fa --vcf dbsnp_151.vcf.gz
--bgsrindex ref.fa.vcfi --knownSites dbindel.vcf.gz

bqgsr
{FEFHELIA reference. dbSNP. knownSites #1T BQSR 4ME:
MegaBOLT --type bqgsr --bgsr-input input.bam

FEHEBETE N reference. dbSNP #0 knownSites # 1T BQSR &8, 8=
L HIE, FHEERE BQSR index YHRIFNIEEST A

MegaBOLT --type bqgsr --bgsrindex ref.fa.vcfi --bgsr-input
input.bam --ref ref.fa --vcf dbsnp_151.vcf.gz --knownSites
dbindel.vcf.gz --outputprefix myoutputprefix

32



haplotypecaller

B30I reference. dbSNP, i=17123( 8 WGS, {#F3 HaplotypeCaller 3.8 i

TR

MegaBOLT --type haplotypecaller --runtype WGS
--haplotypecaller-input input.bam

5 F3 B & X reference. dbSNP, 1z{7#& 9 WGS, € & B & X interval-
padding. stand-call-conf, &8 HaplotypeCaller 4.0 #1572 =4a -

MegaBOLT --type haplotypecaller --runtype WGS --ref ref.fa
--vcf b37.vcf --scalafile example.scala --haplotypecaller-input
input.bam --interval-padding 10 --stand-call-conf 10 --hc4 1

{FEFRZAIA reference. dbSNP. interval X[BX {4, =718 WES, FRABE
X scala {4, 18EHHXFE804%, 8/ HaplotypeCaller 3.8 #1722 4,
FHit genotype S8

MegaBOLT --type haplotypecaller --runtype WES
--haplotypecaller-input input.bam --scalafile exapmle.scala
--ERC GVCF --outputprefix myoutputprefix

deepvariant

{FFA2LIA reference. dbSNP, {#FE DeepVariant RIEHEIEER, F PCR &
19 WGS = LI EE S 1722 Sl

MegaBOLT --type haplotypecaller --runtype WGS --deepvariant 1
--haplotypecaller-input input.bam

EF B E X reference. dbSNP, {& 3 DeepVariant fr/E#HIEED, IJ PCR-
Free 2R WGS N LEXSE R ITZ ZA0 M -

MegaBOLT --type haplotypecaller --deepvariant 1 --ref ref.fa
--vcf b37.vcf --haplotypecaller-input input.bam --runtype WGS
--WGS-mode PCR-free --fast-model 0

{FFEZAIA reference .dbSNP.interval X |83 {4, {# F3 DeepVariant iR fEHEIEIE AL,
XJ WES MFLExI#iR 7240, L genotype E8.:

MegaBOLT --type haplotypecaller --deepvariant 1
--haplotypecaller-input input.bam --runtype WES --intervals
BV4 --ERC GVCF
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mutect2

{EFHEAIA reference. dbSNP, KA / XJBRETCAY AR SAQN -

MegaBOLT --type mutect2 --mutect2-input tumor.bam
--mutect2-input normal.bam --tumor tumorsamplename --nomal

normalsamplename

EFABENX reference. dbSNP, XFEMEEILAIRMEIRETZEN, SREEE
BEEH:

MegaBOLT --type mutect2 --mutect2-input tumor.bam --tumor
tumorsamplename --ref ref.fa --vcf b37.vcf --outputdir ./out

genotypegvcfs

{EFE2tIA reference. dbSNP, HTEESER DR

MegaBOLT --type genotypegvcfs --genotypegvcfs-input input.
g.vcf.gz

{FEFBEE X reference. dbSNP. genotypegvcfs-stand-call-conf, #H{TEEE
EoE, WmbmeimER:

MegaBOLT --type genotypegvcfs --genotypegvcfs-input input.
g.vcf.gz --ref ref.fa --vcf b37.vcf --genotypegvcfs-stand-
call-conf 30 --allSites 1

vqgsr

ERRAEIRERE, WZFONERTERREEHITEIRREER

MegaBOLT --type vgsr --vgsr-input input.vcf.gz

EREEXHERE, WERENERTTEREEHTHIERNLER

MegaBOLT --type vqgsr --vqgsr-input input.vcf.gz --resource-
hapmap hapmap_3.3.hgl9.vcf.gz --resource-omni 1000G_
omni2.5.hgl9.vcf.gz --resource-1000G 1000G_phasel.snps.high_
confidence.hgl9.vcf.gz --resource-dbsnp dbsnp_151.vcf.gz
--resource-mills Mills_and_1000G_gold_standard.indels.hgl9.
vef.gz



filtration

{1 filtration XJ =240 MEUEHITILIE:

MegaBOLT --type filtration --variant-filtration-input input.
vef.gz

rtgtools

BEFENZBAREESE, X VCF X 4RY SNP/INDEL 22 547 S RORBAME | RRFF1E
R R BTN :

MegaBOLT --type rtgtools --rtg-input input.vcf.gz

ETBEENZRIRESEXS WES #iE VCF {419 SNP/INDEL 324y R AYR
BEME. (REBME. ERREMREUE-ITIFN

MegaBOLT --type rtgtools --rtg-input input.vcf.gz --runtype
WES --bed BV5.bed --ref hgl9.fa --rtg-baseline-snp snp.tp.vcf.
gz --rtg-baseline-indel indel.tp.vcf.gz --rtg-evaluation-
regions highconf.bed --rtg-sdf hgl9.fasta.SDF

bamstats
7N
%11 Paired End R4 LRI BAM X4, miHEEEE=R: 19-'

MegaBOLT --type bamstats --bamstats-input input.bam --outputdir
./out

1T Single End ##E4 LAY BAM X4, BIHEIEERR:

MegaBOLT --type bamstats --bamstats-input input.bam --outputdir
./out --se 1

vcfstats

BT vef XX, HEIEER R:

MegaBOLT --type vcfstats --vcfstats-input input.vcf.gz
--outputdir ./out

35



[k .

o
—_—

builddict

JIFETE reference Al ERL (4

MegaBOLT --type builddict --ref ref.fa

buildfai

FIFETE reference RS 314

MegaBOLT --type buildfai --ref ref.fa

buildbed

FFETE reference 4, effective bed 44

MegaBOLT --type buildbed --ref ref.fa

bwaindex

J9E5E reference ZEfY, bwa ZR35(3214-

MegaBOLT --type bwaindex --ref ref.fa

extract

{EEFEZAIA reference. dbSNP, 1zf718z(9 WES AUZEURFE (F2EX 100X) :

MegaBOLT --type extract --runtype WES --list sample.list
--extract-depth 100

bamtocram

¥ BAM {4459 CRAM {4

MegaBOLT --type bamtocram --bam-input input.bam



wgp
{55 BAM 32T CNV 71 SV 7#fr:
MegaBOLT --type wgp --wgp-input input.bam
{55/ BAM 23T CNV 4T
MegaBOLT --type wgp --wgp-input input.bam --wgp-type CNV

£ WGS B2imiZH, #H17 CNV M SV o1, $5{EH BWA {EAILEIIER A

MegaBOLT --type full --runtype WGS --list sample.list
--run-wgp 1

TR
Bl
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8 b BRHZESSR

i3

EEREH L AHEZRESENESERMINNNESR, IWFARFRATIRF-
ANBINFRIE R H SR )9

Bam: samplename.mm?2.sortdup.bgsr.bam

JF1=47 Minimap2, SortMarkDup #1 BQSR

Vcf: samplename.mm2.sortdup.bgsr.hc.vcf.gz

iz 4T Minimap2, SortMarkDup, BQSR #[ HaplotypeCaller

yvin =i s by 1| SSPOPVASES T

BRIALLRT, Minimap2 mm?2
AJEELRT, bwa bwa
HINHEFEE sortdup
AR A sort
WERSERIE bgsr
PN 245, HaploeyptCaller 3.8 hc
Bli%AS 4G, HaplotypeCaller 4.0 hcd
AIEREFI LT EN, DeepVariant dv

BJ1%E MuTect2 mutect2
AJ1%t GenotypeGVCFs genotype
1=17 GenotypeGVCFs i1 & allSites genotype.allsites
BJi% VQSR vgsr

BJ 1% VariantFiltration filtration

A EREURAZ, extract (BQSR Z/E1REL, REVERIAIZE

5 Kdup) extract.mkdup
T markdup

TESREURTE, extract (BOSR Z/S1REL, RE” ~no-
markdup 1” )

F: it GVCF X428 *.g.vef.gz

38



Germline TG MRE

ERFIEITAY, BEESHEER TERTERN:
F—— megabolt.log

—— megabolt.out
L—— samplename/
—— samplename_1.fq.gz
—— samplename_2.fq.gz
—— samplename.list
—— samplename.log
—— samplename.mma2.sortdup.bgsr.bam
F—— samplename.mma2.sortdup.bgsr.bam.bai
—— samplename.mm2.sortdup.bgsr.bam.grp
—— samplename.mm2.sortdup.bgsr.hc.vcf.gz
—— samplename.mm2.sortdup.bgsr.hc.vcf.gz.out
—— samplename.mm2.sortdup.bgsr.hc.vcf.gz.tbi
—— samplename.out
F—— WGP_output/ ({XHE2 WGP i7f2aT)
| F——log/
| —— cnvnator/
|  F——plot/
|  |—— sv_breakdancer/
|

F—— WGP _output.zip
F—— report/ (N&7HF2)

| —— samplename_cn.html
| F—— samplename_en.html
| L—— samplename.report.zip
| L—— Statistics_of Filtered_Reads.txt
L—— stat/ ((XEm2)
F—— bam_stats/
F—— cumu.txt

F—— depth_frequency.txt
—— samplename.bamstat.xls

—— samplename.CollectinsertSizeMetrics.txt

—— samplename.depthstat.xls

|

|

|

|

|  —— samplename.cumuPlot.png

|

| |—— samplename.gc_bias_metrics.xls
|

—— samplename.gcbias.png
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|  —— samplename.histPlot.png

|  —— samplename.insertsize.png

| —— samplename.samtoolsstat.xls

| L—— samplename.Summary.xls

| L——hs_metrics.txt ({¥ WES i#FE)

| L—— coverage.report (X WES iiifi2)

| L—— chromosomes.report ({¥ WES j#fE)
| L——insertsize.plot ({X WES i#f2)

| L——depth_distribution.plot ({X WES j#f2)
| L——depth.tsv.gz ({X WES iif8)

| L——region.tsv.gz ({X WES i#f2)

| L——uncover.bed ({X WES #f2)

| —— samplename_1.fq.gz.check
| —— samplename_2.fq.gz.check
|  |—— samplename.base.png
| —— samplename.fgstat.xls
| L—— samplename.qual.png
—— Statistics_of Filtered_Reads.txt
F—— vcf_stats/
| L—— samplename.vcfstat.xls
L—— rtgtools/ ({XJz=1T rtgtools ;FFZAT)
F—— indel/
F—— snp/
L—— highconf.bed ({X WES i&##2)

EFS5 %L ERERANT:

megabolt.log client EFIMERLR / TVEEIRRER.
megabolt.out client ‘ERIE{7ATHE.
samplename/ HEREZR.

EREFREMUNT (UL 100GB gzip XAHIANAAY, FERE L ERIZTH
FeERY log HFIRERIKERT) -

samplename.fq.gz 1IEfEAY Reads 314 (100GB) .

samplename.list EEERFELR list S5

samplename.bam* L3 HEFFAREE BQSR ERIELRISTAFD index (200GB) .
samplename.vcf* T2 NZESRFN index (VCF 200MB #0 gVCF 6GB)
samplename.log SDITESHE.

samplename.out EFETRTENEE.

WGP_output/ WGP D TER ((NEEE WGP iiizh)



report/ HEARE, UNERAMRENEREE (NERE) .
stat/ FIH M (V2R .

AR NEE S WGP R4

WGP Rign#reEER (WGP_output/) -

log/ WGP g trB&.
cnvnator/ CNV 1455

plot/ CNV/SV L EER.
sv_breakdancer/ SV iR

WGP_output.zip 810 WGP iR DTSR,
IRt nigar&E:

EREERIRE (report) :

report.zip FTERIERBHEARRIRS (*/*.htmD .
*_en.html T hREAR DRSS .

*_cn.html R IREARDITIRS -
EREFIT U (stat) -

bam_stats/ EEXFEERFIHEE.

qc/ IZERFIHER.

vcf_stats/ TRENERFITHES.

rtgtools/ TRULIFNER.

samplename.fgstat.xls (qc/) :

Sample WGS 5@
Read_length 100:100 tl:l,
Read_raw 941148380 E
Read_clean 941148366 %
Rate_clean 100% *I]
Q20_raw 97.1% 4x
Q20_1_raw 98.3% ﬁ
Q20_2_raw 95.89%

Q30_raw 88.5%

Q30_1_raw 91.99%

Q30_2 raw 85%

GC_raw 41%

Q20_clean 97.1%

Q20_1_clean 98.3%

Q20_2 clean 95.89%

Q30_clean 88.5%

Q20_2_clean 91.99%

Q30_clean 85%

GC_clean 41%
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AT_1_Separation 0.00%

AT_2_Separation 0.00%
GC_1_Separation 0.20%
GC_2_Separation 0.20%

samplename.bamstat.xls (bam_stats/) :

Sample WGS
Mapping_Rate 99.01%
PE_Mapping_Rate 98.62%
Unique_Rate 95.07%
Duplication_Rate 1.79%
Mismatch_Rate 0.54%
Insert_size 387.8
Average_depth(rmdup) 31.22
Coverage(>=1X) 99.10%
Coverage(>=2X) 98.92%
Coverage(>=3X) 98.73%
Coverage(>=4X) 98.53%
Coverage(>=5X) 98.32%
Coverage(>=10X) 97.47%
Coverage(>=20X) 92.41%
Uniformity(>0.2f) 97.94%

samplename.vcfstat.xls (vcf_stats)

Sample WGS
Total_SNP 3844409
dbSNP_rate 98.66%
Novel_SNP 51597
Novel_SNP_Rate 1.34%
TilTv 2.01
Total_INDEL 859574
dbINDEL_Rate 86.29%

Somatic T 4G MR

EFEiThI, BEESREEER TERINTEZEN:
F—— megabolt.log
F—— megabolt.out
L—— tumor-name_normal-name/
F—— normal-name/
—— tumor-name/
—— tumor-name_normal-name.log

—— tumor-name_normal-name.Mutect2.vcf



L—— tumor-name_normal-name.out

ESHEERERUT:

megabolt.log client ZEtRERLIR / TVEBIERES-
megabolt.out client E2Fiz{THIHE.
tumor-name_normal-name/ FEREZH.

*® 1=

*7F MegaBOLT client HIEMEE, 20 (MegaBOLT S AFFM) HIERE.

ERBFEMUT (UL 100GB gzip AN AR, FiEthig s RaTT
AR log Y EFRERKERT) -

normal-name/ EBIEARDITERBE R
tumor-name/ MWEREFEARSITERE R
tumor-name_normal-name.log DITESHE.
tumor-name_normal-name.Mutect2.vcf Somatic ZF MR VCF 324
tumor-name_normal-name.out EEETNTERNEE.

B ADITEREREND . WREADITERBRENS Germline XA
MIERERBE R
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TOH I s S .

:

S=H

Z2eizaiEEn

--ref. --vcf ¥ --knownSites S¥XFH

B -ref RENSEERAH (LLTFEMRref X , @i —-vef R ERY
dbSNP X A4F1Ed --knownSites IR EAIEF] SNP/INDEL #IEZESE (LATE
FR knownSites X{4) FEEBFIEEE LA, BNABERIEDHTEERAVIERRME.
LA --ref. --vcf #] --knownSites S HHI— P HEZ D, BEFNEKRTAHZ
AERY, FMRBEIN N ERR:

EAR BRER RERE-

= -ref & -vef  knownSites

{EFAZAIA ref 3214 (hg19.fa) . ERIA
dbSNP 324 (dbsnp_151.vcf.gz) #0
2f 1A knownSites X {4 (dbsnp_151.

&= & = = vcf.gz. Mills_and_1000G_gold_
standard.indels.hg19.vcf.gz.
1000G_phase1.indels.hg19.vcf.
gz) -

&G & = . - s
RABRPRIRE ref X1, FTiEHIA

B = B & FBF 1% & /Y dbSNP/knownSites 3714

= = = =AS5E0A ref X (hg19.fa) ILfC.
BREETTrefX4 EBixER
& dbSNP # knownSites 3 {4,
Germline 2 216 MR 2K 1 = 5 B

_ _ - _  dbSNP. FRE3if7E R B A ref

a - - = 4B REH BQSR R34,
NRILENRSISMF, NEAZRSIN
#1z17 BQSR it #2, &N BQSR it
BARIET.

BREET ref X1F, BB REN

= = = = dbSNP 4. Germline 25 546 57
A=A dbSNP.

FFRET ref X{HF0 dbSNP 3214,

- - . - 1B;8 512 & 1Y knownSites S 14, 2

E= = = =

FEERBPRER dbSNP SXAE
79 knownSites 314
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fil

]

EERE -

knownSites

fil

fil

B A P& & {9 ref. dbSNP 01
knownSites {4, X SR ITED 4
HEEIIE

fJ32 BQSR £3IM{F (--bgsrindex)

BQSR #2178, FEME BQSR R5 |14 . #92 BQSR R5 | —R=B 552k
R LIRIESEKIE1T bgsrindex iRFZHI%E -

RIERF

EOIRE

—-ref. --vcf. --knownSites #[] --bgsrindex, 37 BQSR &5

NHRIREERTARE, FMRBIN R

[= I S
Ez_‘nXEl:ll'E

=B IX

& --ref

P
[}

1

iy

fil

fil

fil

= --vofl --
knownSites

)

oy

fali

fm

oy

oy

fm

=ARIRE -

bgsrindex

fin oY RO O

iy

el

7|

fil

iy

fil

fil

fil

EFREERIEEAIFIABQSR RS

FERFPKRIEE ref X, TiEHIAR
F 1% & A9 dbSNP/knownSites/BQSR
K5I HEEESEIA ref XX (hg19.
fa) ULfc.

EEEXTERFIREN ref XIEFT1E
HREH BQSR R334, MERHE
FERSIX M, NERZRSIXHET
BQSR 12, &N BQSR RfEfA=I1=
7o

EFFFEIY --bgsrindex 24L& &/
XHE79 BQSR &5 (X 41=17 BQSR

IAE

EREHERPEER ref AT
BEREHBQSR R5IX 4, MR
ER5(3, WERZRSIXHIETT
BQSR wiz. &M, EA=EFERA
Fi% &R ref/dbSNP/knownSites {4
£ ref X4 FTE B 188 BQSR E 5|
X MR ZBEFRATE, UEAR
HitH B2 BQSR X3 |3014.
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TOH I s S .

:

S=H

= S
E,z:‘nnz:ulﬁ

=BK =AIRE -

--vefal--
& -ref B ‘3?, bgsrindex
knownSites

WERFFIEIY --bgsrindex 28 EHY
XAHFTE, MEBIZSER BQSR
5|3 4517 BQSR wig. BNIER
BFIEE ref/ldbSNP/knownSites 3
{47E --bgsrindex 2 HIEER U EIE
BQSR R34, FFERZMMHIET
BQSR ififz-

fil
fm
fm
fil

--ref. --bed §0 --runtype S¥IXF

LR --ref. --bed 0 --runtype 2HEGH, FETRE(IZEFEEN—
LR X R, FMIRBEI FEFR:

=0k 26K REAKE- 2B B8
& -ref & --bed runtype BT
B B BIZ2WGCS) 2 =17 WGS 1.
. . = S - =17 WES &30, BRIAGEF BV4 {E
= = E = bed SZTtFo
WRFFIRER bed 240 bed 713
F, MERRBFIRER bed XHElT
B = BIZ(WES) 2 WES &=, BUERFL =T, HH

RELEBABPBRAN bed 3242
E52RA ref 324 (hg19.fa) UUHEC.

WGS iz{71E L A 7o ¥ 5 7€ bed X

S = 2 (WGS) = .

2 5 EIZ(WGS) £ 1517 WGS &=,
BRPRE T ref X1, FHHEIERET

= 5 2 (WES) & WES 185, BRRBIRES ref X4
FHICERH] bed S5, EFELIEIEIT.
WERBFIZER bed FE240 bed 713
o, EREH ref 48571978738
FEE, ME{T WES 8=, & ref 3X{4F
BAE” 19”7 f0” 38” =L, EFL

= = &IZ(WES) £

Py T

MNRAFIEER bed ~EE4%] bed 71
%, Miz17T WES 2=, FHFEA
FBFPIZER bed 314,



=hRrR RER REARE- =B
E--ref = --bed runtype U

1588

WGS iz{T1RL N 7o ¥ 5 7 bed X

= = = (WGS) & o

ifid scala M{FiZE HaplotypeCaller 2

Sz HIRA

WNZEXT ERC. interval_padding. stand_call_conf 2#&{&, 1505 ERXT N
NSEIRE: ZXLESHIE scala HFHWERS, NLA scala HFRE NI,
BIISH TR ES 2

RN FAFTE scala Y'f#lﬁ% dbSNP, ZIN{ER “--vcf” 1R & dbSNP,
EF A scala WHRESH, FHiEUT:

GATK 2% scala XHi&E % (varcall HEA)D

-stand_call_conf 30 this.stand_call_conf = 30

) this.emitRefConfidence = ReferenceConfidenceMode.
-emitRefConfidence

GVCF
2
=
2XiA scala X1 &
o
Y {H%: ExampleHaplotypeCallerFPGA.scala E
YHRE: ’_E-_E
package org.broadinstitute.gatk.queue.qscripts.examples g
import org.broadinstitute.gatk.queue.QScript
I

import org.broadinstitute.gatk.queue.extensions.gatk._
import org.broadinstitute.gatk.utils.commandline.Hidden
import org.broadinstitute.gatk.utils.commandline._

import org.broadinstitute.gatk.queue.util.QScriptUtils

import org.broadinstitute.gatk.queue.function.
ListWriterFunction

import org.broadinstitute.gatk.utils.variant.GATKVCFIndexType

import org.broadinstitute.gatk.tools.walkers.haplotypecaller.
ReferenceConfidenceMode
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Tl e T s 55 O

:

S=H

import org.broadinstitute.gatk.utils.pairhmm.PairHMM.HMM_
IMPLEMENTATION

import org.broadinstitute.gatk.tools.walkers.haplotypecaller.
PairHMMLikelihoodCalculationEngine.PCR_ERROR_MODEL

class ExampleHaplotypeCaller extends QScript {
gscript =>
@Input(doc="The reference file for the bam files.”,
shortName="R")

var referenceFile: File = _ // _ is scala shorthand for null
@Input(doc="Bam file to indel realigner.”, shortName="1")
var bamFile: File = _

@Input(doc="Vcf file.”, shortName=”0")//, required=false

var vcfFile: File = _

@Input(doc="an 1intervals file to be used by GATK - output
bams at intervals only”, fullName="gatk_interval_file”,
shortName="1intervals”, required=false)

var ‘intervals: File = _

@Argument (doc="Is output gvcf file.”, shortName="ERC”,

required=false)
var emitRefConfidence: String = _

@Argument (doc="Parameter stand_call_conf.”, shortName=”stand_
call_conf”, required=false)

var stand_call_conf: Int = 10

@Input(doc="Parameter dbsnp.”, shortName="dbsnp”,
required=false)

var dbsnp: File = _

@Argument (doc="Parameter interval_padding.”,
shortName="interval_padding”, required=false)

var 1interval_padding: Int = 0

@Argument (doc="Parameter pcr_indel_model.”, shortName="pcr_

indel_model”, required=false)
var pcr_indel_model: String = _
@H-idden

@Argument (doc="How many ways to scatter/gather”,
fullName="scatter_gather”, shortName="sg”, required=false)

var nContigs: Int = -1
trait CommandLineGATKArgs extends CommandLineGATK {

this.reference_sequence = gscript.referenceFile



case class varcall (inBam: File, outVCF: File) extends
HaplotypeCaller with CommandLineGATKArgs {

this.input_file :+= inBam

if(gscript.emitRefConfidence != null && gscript.
emitRefConfidence == “GVCF”){

this.emitRefConfidence = ReferenceConfidenceMode.GVCF
}
if(this.emitRefConfidence == ReferenceConfidenceMode.GVCF) {

if(!outVCF.endsWith(“.g.vcf”) && !outVCF.endsWith(%.
g.vcf.gz”)){

this.out = outVCF.replace(“.vcf”, “.g.vcf”)

print(“Changing name for GVCF file to “ +
this.out + “\n”)

}
else{
this.out = outVCF
}
}
else{
if(outVCF.endsWith(“.g.vcf”) || outVCF.endsWith(“.
g.vcf.gz”)){

this.out = outVCF.replace(“.g.vcf”, “.vcf”)

Zn
print(“Changing output name for VCF file to « 3
+ this.out + “\n”) §£1
132
} =
else{ 1
it
this.out = outVCF =
(%)
} £
} I
if(gscript.pcr_indel_model != null)
{
if(gscript.pcr_indel_model == “NONE”)
{
this.pcr_indel_model = PCR_ERROR_MODEL.NONE
}
if(gscript.pcr_indel_model == “CONSERVATIVE”)
{
this.pcr_indel_model = PCR_ERROR_MODEL.
CONSERVATIVE
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Tl e T s 55 O

:

S=H

}

if(qscript.pcr_indel_model == “HOSTILE”)
{
this.pcr_indel_model = PCR_ERROR_MODEL.HOSTILE
}
if(gscript.pcr_indel_model == “AGGRESSIVE”)
{
this.pcr_indel_model = PCR_ERROR_MODEL.
AGGRESSIVE
}

// this.pcr_indel_model = PCR_ERROR_MODEL.NONE
this.interval_padding = gscript.interval_padding
this.stand_call_conf = qgscript.stand_call_conf
if(gscript.dbsnp != null){

this.dbsnp = gscript.dbsnp
}

this.intervals = if (gscript.intervals == null) Nil else

List(gscript.intervals)
I 1BRE%

this.nct = 3

this.variant_index_type = GATKVCFIndexType.LINEAR

this.variant_index_parameter = 128000

this.scatterCount = gscript.nContigs

this.memoryLimit = 4

this.pair_hmm_implementation = HMM_IMPLEMENTATION.VECTOR_
LOGLESS_CACHING_FPGA_EXPERIMENTAL

}

def script() {
nContigs = 24
val recalBam = qgscript.bamFile
val finalVCF = qgscript.vcfFile
add(varcall(recalBam, finalVCF))
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DeepVariant 24{i5% 4

DeepVariant Z5 & & Il £ $ 2 MegaBOLT #9 7] 1% ¥ & 5, DeepVariant M
HaplotypeCaller izt & T 2IGNEARSEL, TiA HaplotypeCaller ;25 £
3J DeepVariant B3

--haplotypecaller-input
--ERC

--deepvariant
--use-openvino
--MGI-data

--WGS-mode

--fast-model

--deepvariant-model

DeepVatiant 33~ EISEEAIF O HTEIRIRMS NATAEZ IRE, FHRIERFE
ERI IS

--mgi-data
--runtype
--WGS-mode

GEEUS W HTIR 2 RE

b4k, H A {E R --deepvariant-model. --fast-model 5 --use-openvino 2%
HER, BEITECNZEFEN—LARXER, XESHESHEEEST
TERFTR:

b e I s 525 O .

: --use-
--deepvariant- LTI
[ = G = =]
model E5EE 2H(E
&3 TensorFlow TR E S S35
& 0 0 = S, =RELLE A OpenVINO
=5
81 OpenVINO JIN iz & 7Y #E 18 7
z5 0 1 2 12, RARER DeepVariant &%
75
B Bl MegaBOLT &~ X% # & i
B 1 0 B TensorFlow {5 B RIRIEIRIE B TS
=2l
B1d OpenVINO JiN ik & B #E 187
= 1 1 2 2, X H DeepVariant HRIEHEIRE

B,
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:

S=H

52

. --use-
--deepvariant- :
openvino

288

model 2&55E

ERARBEEMREFIREHT

- 0 0 = =2,
_ 0 ] - OpenVINO & 32 5 B P ill 4k 89
= - TensorFlow =28,
- - MRBFIEETBENEE, B
=2 1 0 = NPV

B R R .
_ OpenVINO A 32 # A F ill 4k 89
& 1 1 A

TensorFlow &8,

DeepVariant 751 B B1Y --deepvariant-model 2 (& B E X AOHIEE R
TEEEN, BEAMBENERTFE—EREZIFAERLRKRBF. KRIERS
ZHRLESHE N, BUERERE. FINFERBELIA reference. dbSNP, {FF3
B E X DeepVariant #I2EE, XJHIA WGS IF LIS HIBRHITZ R MAI TS
21T

MegaBOLT --type haplotypecaller --deepvariant 1
--haplotypecaller-input input.bam --sample-mode WGS
--deepvariant-model user.model.ckpt --fast-model 0 --use-
openvino 0



O R EHO R

=L RS

2017/12/15 V1.0

([ ]
([ ]
2019/05/07 V1.5.4 °
([ ]
([ ]

2019/09/23 V1.5.6 °

o =15

BEHFICR
YRR -

Minimap2 {ERZRIALEITERE (Qaligner BI%E)
S SE HiE.

BERNEEREDITRIE

S5 BQSR, FERSEMERRE—E
2B A MegaBOLT 5 MegaBOLT-full B MNAFE-
7500 allnomarkdup- alignmentsort # sort ;7RFZ-
N DeepVariant iRiE.

1210 BWA {EIEEXS BRI «

BERRA .

® &7F/E MegaBOLT (basic) F1/& MegaBOLT-full (full)

2019/11/30 V2.1.0

2020/04/23 V2.2.1.1

TAE.
1210 Somatic £FFE DT
FrEeRES NS RIETT.
FAXSRNEEREDITRE
|7 Qaligner 1EREEXTERE.
A7 #5 SOAPnuke &

EF2RIA references.

MEBPREIRIOTER.

745 SOAPnuke 2HIRE, 1BEFIASE].
15 BWA &5/,
74 GenotypeGVCFs.
W INFREURAE extract.
3 DeepVariant 125,
INiE GVCF #it.

&5 bam 25 |ILH[ERR
E#r GATK 7 3.8-1.

F MegaBOLT Zf%; root j=

HRE.

1=17 server.

53

7N
=+

A

J[L8}



HEA RS BEHFICR

74 cram i .

5 VQSR.
YiFmEMRIES.

it QC £ 10,
AINGIHER
A driver.

i1 server.

it BWA BRERE.

44 index Fa7E.
INfIEE effective bed.
i#i0 QC Frit.

13 supplementary EEXHHY bam %53t
B BQSR #J v2.3.5.
EH BWA, F&E5T index.
&= 250 bugs.

2020/05/15 V2.2.2.1

2020/06/08 V2.2.2.2

745 Varint Filtration 3742

%5 RTG Tools FEANV RS

35 BQSR f$5/ GATK 4 2%{

XI5 reference R5IAE
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