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APPENDIX A
CHAPTER 1V: Code for identification genes significance differential

expression

The R code provided for analysis of the six two-color microarray data.
The analysis procedure based on the user’s guide of limma package that including
importing microarray data, preprocessing, normalization and statistical for analysis

genes differential expression. The R code for this research is as followed:

Loading packages and read the microarray data that provided on the directory path.
## Download library # # ‘
library(limma)
library(Biobase)
library(base)
library(vsn)
## Set directory ##
setwd("E:/CRC1")
## Read data ##
targets <- readTargets("Samples.txt")
files <- targets[,3]
RG <- read.maimages(files, source="scanarrayexpress")
Box-plot and density plot of raw intensity and save the plot as picture with png file. R

code can be generated as follows:
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## Intensities of six raw microarray data ##
png("unNormalisedDensities1.png")
par(mfrow=c(1,3))
boxplot(data.frame(log2(RG$R)),main="Red", col="red")
boxplot(data.frame(log2(RG$G)),main="Green", col="green")
plotDensities(RG)
dev.off()
To assign gene names for each probe in R
## Reading the Gene List(Gal file) ##
RG$genes<-readGAL("Human OpArray.gal")
dim(RG$genes)
colnames(RG$genes)
RG$genes[1:10, ]
‘names(RGS$genes)
## Print Layout ##
RGS$printer = getLayout(RG$genes)
## The Spot Type File ##
spottypes<-readSpotTypes()
RG$genes$Status<-controlStatus(spottypes,RG)
To assess the quality of six arrays with R code can be generated as follows
## Quality Assessment ##
spottypes <- readSpotTypes()
RG$genes$Status <- controlStatus(spottypes, RG)

plotMA(RG)



111

plotMA(RG, status = RG$genes$Status)
MA-plot for diagnosis six microarray data
The procedure of preprocessing and normalization are separated into three steps,
background correction, within-array normalization and between-array normalization.
Moreover, the normexp, loess and Aquantile method are chosen to use as three steps
respectively.
## Background Correction ##
RG.ne = backgroundCorrect(RG, method = "normexp")
## Within-array Normalization ##
MA .loess<-normalize WithinArrays(RG.ne,method="loess")
## Between-array Normalization ##
MA .loess <- normalizeBetweenArrays(MA.loess, method="Aquantile")
## MA-plot of between-array normalization ##
par(mfrow=c(2,3))
plotMA(MA .loess,array=1), plotMA(MA .loess,array=2), plotMA(MA .loess,array=3)
plotMA(MA .loess,array=4), plotMA(MA .loess,array=5), plotMA(MA .loess,array=6)
The accuracy of data after normalized can be consider with densities plot.
### Density plot of normalization data ##
par(mfrow=c(2,3))
plotDensities(MA.loess[,1]), plotDensities(MA. loess[,2]),plotDensities(MA.loess[,3])

plotDensities(MA.loess[,4]), plotDensities(MA.loess[,5]),plotDensities(MA.loess[,6])
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Specific design for identified gene differentially expressed between normal

and cancer tissues

## Design ##
groups<-c("N0.M0","N1.M0","N1.M1","N0.M0","N0.M0","N1.M1")
design<-model.matrix(~groups)

## Analysis by using Linear Model ##

. A C ‘\‘
fit<-lmFit(MA.loess,design) @“" ,U""VC/(
fit2<-eBayes(fit) IS Ye

## Detect genes difference expression ## z”g
tt<-toptable(fit2, coef=2, n=nrow(MA .loess))
rn<-rownames(tt)[tt$P.Value<=0.005]
rn<-as.numeric(rn)
dat.s<-MA.loess[rn,]

## Created file of statistical values specific for design I and writing this data ##
A=toptable(fit2,coef=2,n=nrow(MA.loess),fit2$ gene)
write.table(A,"fitstage.xls", append = F,quote = F,

sep="\t", row.names =F, col.names=T,na="NA")

........................................................................

##Merge genes significant differential expression with fitstage.csv to receive

logFC values ##
X<-read.csv("fitstage.csv",header=T)

Y<-read.csv("Difference Gene Expression_stage.csv",header=T)

TT<-merge(X,Y,by.x="ID",by.y="ID")
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write.table(TT,"Difference Gene Expression_stage&logFC.xls", append = F,
quote = F,sep ="\t",row.names=F,col.names=T,na="NA")
## Merge genes significant differential expression with Human_whole.csv to
receive genes description ##
X<-read.csv("Human_whole.csv",header=T)
Y<-read.csv("Difference Gene Expression_stage&logFC.csv",header=T)
YT<-merge(X,Y,by.x="ID",by.y="ID")
write.table(YT,"descriptionDiff_Stage logFC.xls", append = F, quote = F,
sep ="\t",row.names=F,col.names=T,na="NA")
## Merge genes significant differencial expression with 1920 genes from previous
research###
X<-read.csv("PoolNM.csv")
Y<-read.csv("Oncogene_paperfull.csv")
C<-merge(X,Y,by.x="gene_symbol",by.y="gene_symbol")
write.table(C,"Oncogenes_PoolNM.xls", append = F, quote =F,
sep ="\t",row.names=F,col.names=T,na="NA")

END.
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APPENDIX C
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PUBLICATION

Nipaporn Thipmanee, Sukon Prasitwattanaseree, Jeerayut Chaijaruwanich, Nisa
Chawapun , Taned Chitapanarux, Imjai Chitapanarux. Identification of Rectal
Cancer Genes by Microarray Analysis. Journal of Thai Society of Therapeutic

Radiology and Oncology, Thailand, Volume 17:1: Jan-June 2011, 71-78.

ABSTRACT and PRESENTATION

Nipaporn Thipmanee, Sukon Prasitwattanaseree, Jeerayut Chaijaruwanich, Nisa
Chawapun , Taned Chitapanarux, Imjai Chitapanarux. Microarray analyéis for rectal
cancer genes. The proceeding of the 6™ Conference on Science and Technology for
Youths: 2011 (Abstract and oral presentation); 2011 Mar 17-18: Bangkok, Thailand.

2011.

Nipaporn Thipmanee, Sukon Prasitwattanaseree, Jeerayut Chaijaruwanich, Nisa
Chawapun , Taned Chitapanarux, Imjai Chitapanarux. Rectal cancer Classification
Using Gene Expression. In press. The symposium “Advance Statistical Method for
Healthcare Research”. (Abstract and guest speaker), 2011 Aug 22-23; Kantary Hills

Hotel, Chiang Mai, Thailand 2011.
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