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TERITR =SEETRE GATK VQSR. fEidiE
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ERIAHK
KEAAEREN) BN EMEETINE SRR

FitEx TR BITHME
iz FastQC. fastp. MultiQC bash
[n ] BWA-MEM. minimap2 bash
BAM 4bi8 samtools, GATK bash
TEHM GATK HaplotypeCaller. DeepVariant bash
THRIIE GATK VQSR. bcftools bash
a3 VEP. ANNOVAR. SnpEff bash
i 2UNSEr R PLINK 2. vcftools, R bash + R

KiEK (PacBio. ONT) MEHMTRERRIS—ET RS (minimap2. Sniffles, CuteSV %), XBEARRHT,

HEAFHIES
XD ERA DM ZLHIBNT

IS = &S A0

NA12878 [ HG0O1 BEAR, [TZHIE RSB variant calling &/ Genome in a Bottle
1000 Genomes ABEHLE AL, LD, RO 1000 Genomes Project
GnomAD ICEFAERME TR, FRERTRSE gnomAD

NA12878 B GIAB R "&EEAE" VCF, AIMERARKIHMEMRECEENERELRIE, 2% variant calling RERH
ERZRY.
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if (!requireNamespace("BiocManager", quietly = TRUE)) install.packages("BiocManager")

BiocManager: :install(c("VariantAnnotation", "TxDb.Hsapiens.UCSC.hgl9.knownGene"))

library(VariantAnnotation)

library(TxDb.Hsapiens.UCSC.hgl9.knownGene)

# ENBEBHH chr22 ifl vcr
fl <- system.file("extdata", "chr22.vcf.gz", package = "VariantAnnotation")
vcf <- readvcf(fl, "hgl9")

vef

# &—T VCF 44
header (vcf)

rowRanges (vcf)[1:5]

# IREEREEZEE
geno(vcf)$GT[1:5, 1:5]

# IEEREUIERRX
txdb <- TxDb.Hsapiens.UCSC.hgl9.knownGene
loc <- locatevVariants(vcf, txdb, CodingVariants())

head(loc)

# RITBETRINE (WEF. IFEF. UTR F)
all loc <- locateVariants(vcf, txdb, Allvariants())
table(all_loc$LOCATION)

locatevariants RIEET VCF ICRMEIFIRITHERMXEIEEY, table(all_locsrocaTIoN) HIHILHZHAN"TEX
HAH"ER—UTR, S'2F. AEF. ERBEZD—XME variant calling IREENHEH—1=,

EXHNFMBLXBREZMHES: FIHERN BWA LEX + GATK TRIGMFKE (BRL NN, EERHBHE) . FHE
AR R SHARBRS DB, B VCF ZRIFZEMRMERE, M LEXRE—HN.

EREERANK

1EIR E 3 RS

01 EIEZEEL: WGS vs WES vs Panel BEL%
02 BWA [ GATK tE3F 53 FAG M BEL%
03 VCF RS At BEL%
04 maftools FIERZE S (WES) B4
05 BEIIES RETE 2t%
06 EH{Ri{E: PCA [ 4HR /LD Bt
07 GWAS [ B4
08 IRRERRRSIRE B4

A 8 TMEIRE L4, 03 Ml 04 & ] M AT ESTEEE .
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HEFRIE IR

o EIEEAM: R, Python, Bash 23§12
o Jupyter SR EADAIHIE

o NHMUEESHIENZ
BRIRX

=X 1: BAERES T

WGS BBH3E 5M T£F, 99% B4 SNP, MRARIDGBZELEN . EEENMENEERLER + RER, FEE Clinvar
/ gnomAD I8, "BIELRE 5M M ER" F2ER

/Mo

12X 2: F SNV-only BRGSO

fhfEE CNV., SV, REFEHIEFXE — RiISXEETF5E. WGS NEZE4 Manta [ GRIDSS (SV) #1 ASCAT /
FACETS (CNV),

=X 3: ERAERTEBEMEL

HaplotypeCaller {RIZZHFE 50% 5§ 100% K reads B (ZETHAS) . MEEFHMER, VAF AJAR 5%. 20%.
80% H(FEE, WIIA Mutect2 S EELH caller,

RX 4: T BQSR HiE call TH

BQSR WIEMBF N RARE, TMHANEEAMFRIZS 10-30%, GATK best practices BIXZNIH1E, FEREBSBHT.

=X 5: EBHAEETIB A LD pruning Hi% PCA

PCA &#f& LD Xif (HLA, H#h%E) £5, TMOTHK"EEP LD EX"MAEEINEALM, PCA BIWAZI LD prune
(PLINK --indep-pairwise 50 5 0.2 ),

¢

2

ERR

e GATK Best Practices

e Genome in a Bottle

e 1000 Genomes Project

e gnomAD
e Ensembl VEP
e samtools / bcftools F i

HBXERELRS [£EEF3]
o

REXEREANS, DEEMERZEMAA.
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https://gatk.broadinstitute.org/hc/en-us/sections/360007226651-Best-Practices-Workflows
https://www.nist.gov/programs-projects/genome-bottle
https://www.internationalgenome.org/
https://gnomad.broadinstitute.org/
https://www.ensembl.org/info/docs/tools/vep/index.html
https://www.htslib.org/
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