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»» 1.1 @EEBXEASHrian

> HARSBEEXEESHT(GWAS)?

A genome-wide association

study (abbreviated GWAS) is a research
approach used to identify genomic variants
that are statistically associated with a risk
for a disease or a particular trait.
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NG R R KA A 300/, ARIE dbSNP (287 B T {5 & 451 A 1. 4912/,
B Xz 5852 OHh x, KRAEN T10048m A, F21004 % B,
AR A A A%, 1.491C4T, #2200%) 69 K R 4614

patient1 patient2 | ... ... patient100 control1 control2 | ... ... control100
rs001 AA AG | ..... AA GG GG | ...... AG
rs002 CC CA CC AA AA | ... CA
rs ... TT cTt | ... TT CC cC | ..... CT
rs ... GG GA | ..... GG AA AA | ... AA
rs . AG AA | ... AA GG GG | ...... AG
rs1.49 AT AA | ... AA TT T | ... .. AT
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Data Mapping
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col lect WG/ Exome—Seq obtain fastq

Trimming Data

samples raw data
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Fig2. Diagram to show the identification of alternative variants in
cases and controls using an array-based typing method. Results are
subject to statistical analyses to assign ap-value to each variant
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IP: http://192.168.79.142:8787
Username: testp
Password: fudan2024

# FELinuxiRESE LEIETEFB R

mkdir yourName gwas

#IRELinuxiRSE DIRETIFEHR , Biecolisfif BRI ASHRE

setwd(”" ~/yourName gwas ")
# BB ERESMNEINE AL FEAVE:
# install.packages("openxlsx")

# install.packages("ggman")
# install.packages("tidyr")


http://192.168.79.142:8787/

» 3.1 FREEE S

2/

# 2 NIEAXIsxBIE openxlsx
library(openxlsx)

library(ggman)

# SAEREIG
rawgenotype<- read.xlsx("~/data/20211118.R2.SNP.xlsx")

# SAFEIT I
rawphenotype <- read.xlsx("~/data/20211118.phenotype.xlsx", coINames=FALSE) #7cHrgxt

# BISEUIRERE , EECU4RIRISSIBRAERE . HiEEHEAYY!
mg <- rawgenotypel,c(1,2,3)]
mp <- rawphenotypel[,c(1,2,3)]
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names(mp)<-names(mgq) #5—75I&FR, ZABerbind,

mgp<-rbind(mg,mp)

# BHIREHAES, KA EE

nsample<-length(levels(factor(mg[,11)))

# HEBIEGESE —FI2SNPRIAZFR, FREENE
nloci <- length(levels(factor(mgl,2])))

# REBUESE "FI R MHEINHERTR . SREENE
ntrait<- length(levels(factor(mpl,2])))



» 3.2 BEEREIEIE

29

# S Atidyr& i T8RS TURIEEIR
library(tidyr)

# B—H NIRRT, R TRIR
# B NERBEREIZIR, HEIR/95IZIR
# F=FDEREEEREEE, XR9ERETEYE

md <- pivot wider(mgp, names _from=names(mgp)[2], values from=names(mgp)[3])

# SeERA R — ATV, IRES~BIHEAT . FNEHIIECEITEL
mc <- xtabs(~ID.rs1490413 + EIE2584, md)
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# LU N Fa(ERas. formulafR#EFlpaste BRECRAME P E L ATLRIAT(

# 55—%ESample Code, E=%Zlnloci+15I2SNP, [FEEZInloci+ntrait+152FREMIR

dname<-names(md)

# BIE & RF y nsample, nlocifIntrait=/1ME, HEFH(IA T™IREMABIMEEERAT.

/N Wb
xf <- paste(" ~ ", dname[2], " + ", dname[nloci+2])

# as.formulafEltbBoRHE , #IXHEEE(IMIEEI 7 Chi-squared testgfisher's exact testFEERIFIELZRMC

mc <- xtabs(as.formula(xf), md)
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# Figi#E 7Chi-squared test
chisq.test(mc)

# XS "Chi-squarediT{UEEBRIBEANE" . Bl Rk
chisq.test(mc, simulate.p.value = TRUE, B = 10000)

# S#simulate.p.valueZigxEAEMonte Carlot&SkitEp-value, SHBIREEHUREL
# AAFERERS, EIFIEERH g/, bR EriZzEZAfisher's exact test,

fisher.test(mc)
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# RN R- R KA B 2 IS TRE
# N RBENBE—MERKTRATE SNPSFE IR Z BIRFIBARIUR EE SIS,
# BAE—MEERFIERE g-values(B , FINLITFIETR, LMEIHEEAHEZH-NSNPIEL_EEMEIK,
assocTraitQ <- data.frame(matrix(rep(0, ntrait*nloci), ncol =ntrait))
names(assocTraitQ) <- dnamel(1+nloci+1):(1+nloci+ntrait)]

row.names(assocTraitQ)<-dname[(1+1):(1+nloci)]

#SZ Eﬁpdfﬁ‘ﬁé\ﬁ—ﬁ\pdf@?ﬁ, RAEHNBRREE—KE , MBEITESMERKERER , FrbimdHRpdf

pdf(file="ESGWAS.pdf", family="GB1")
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FMERNE—KSIETRE.,
for(k in 1:ntrait){
pvalues=array(0)

for(i in T:nloci){
xf <- paste(" ~ ", dname[1+i], " + ", dname[1+nloci+k])
mc <- xtabs(as.formula(xf), md)
if(dim(mc)[1]==1){
pvalues[i] <- 1

}else{
pvaluesli] <- fisher.test(mc)$p.value

}

assocTraitQ[i,k] <- pvalues]i]
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NSNP <- length(pvalues)
gwasMatrix <- data.frame(dname[(1+1):(1+nloci)], rep(1,times=nSNP), 1:nSNP, pvalues)

names(gwasMatrix) <- c('SNP’, 'CHR’, 'BP’, 'P")

manhattan(gwasMatrix,
annotatePval = -log10(0.05/nSNP), #frEpEE/MISNP{iI
suggestiveline = FALSE,
genomewideline = -log10(0.05/nSNP), #BE[{H{FBEZ R IERE MBI EZ

ylim = c(0,5),
xlab = 'SNP index,

main = dname[1+nloci+k]

)

}
dev.off() #HRFFRApd 3
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# A 1Bk g-valueZNF-0.0589SNP
assocTraitQ[apply(assocTraitQ,1,min) < 0.05/nSNP,]
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