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Affymetrix GeneChips

Hybridized Probe Cell , \
GeneChip Probe Array . e
Single stranded, 25 CO2K DX
labeled RNA target - 2 O S -

Oligonucleotide probe —

Millions of copies of a specific
oligonucleotide probe
synthesized in situ ("grown”)

>200,000 different
complementary probes

Image of Hybridized Probe Array



Affymetrix Technology
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several probe pairs 1

(perfect match PM

and mismatch MM) PM: ATGAGCTGTACCAATGCCAACCTGG

per probeset MM: ATGAGCTGTACCTATGCCAACCTGG
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T imw Stored in CEL file

Up 10 - 400 D00 leadures pan mCroweiay

16-20 probe pairs: HG-U95a
11 probe pairs: HG-U133
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getRNADegradMap<-function(x) {
rawArray.data<-x;
degrad_data<-AffyRNAdeg(rawArray.data);
summaryAffyRNAdeg(degrad_data);
length=dim(exprs(rawArray.data))[2];

C_:Ode Chunk: par(mfrow=c(1,1));

library(affyQCReport); plotAffyRNAdeg(degrad_data,col=rainbow(length, start=.4, end=.3));
zebrafishQC=qc(raw.data); legend(legend=sampleNames(rawArray.data),x=0,y=40,Ity=1,col=rainbow(length,
plot(zebrafishQC):; start=.4, end=.3),cex=0.75);

}



Normalized Unscaled Standard Errors (NUSE)

SE(8;,)

NUSE(8;,) = -
(%ig) med; (SE(0;4))

library(affyPLM);
dataPLM<-fitPLM(raw.data);
generateNUSE(dataPLM );
generateNUSE<-function(x) {

dataPLM<-x;

par(ps=8,las=2,mar=c(10,3,2,1)+ 0.1);

boxplot(dataPLM, main="NUSE", ylim = ¢(0.95, 1.22),outline = FALSE,
col="lightblue", las=3, whisklty=0, staplelty=0);

abline(h=1,col="red",lwd=3,lty=3);




NUSE

'é""é’ﬂlﬁrﬁrﬁ I |

| LLEQSHINSE

18 9LEQSFI S

| CLEQSHINSD

1= PLEQSHINSD

|EELEDSHINS D

| ELEQSHINSD

|5 LLEQSHI S

|5 0LEQSHINSD

|E BREDSFNSD

| BOEQSHINSE

180 L9E0SFI S5

|E QQEQSHISD

oz

SLL

|
oLt

SO

oo

SE'0

| SEEQSHINSD

|5 FOEQSHIN S D

| EQEQSHINSD




ta 3t 454 K £, Relative Log Expression (RLE)

generateRLE<-function(x) {
dataPLM<-x;
par(ps=8,las=2,mar=c(10,3,2,1)+ 0.1);
Mbox(dataPLM, main="RLE", ylim = ¢(-0.4, 0.4), outline = FALSE,

col="mistyrose", las=3, whisklty=0, staplelty=0);
abline(h=0,col="blue",Iwd=3,Ity=3);
}
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Affymetrix & &% R &) 7 & 2

° jﬂb %7};& 1E (background correction)

IR ):yl J‘Eﬂ 2 —4k (between-array normalization)

\34

o 2 [K] 2% 4~ (reporter summarization)
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Code Chunk:
par(mfrow=c(2,1), cex=0.6);

boxplot(raw.data, col=rainbow(39), Ity=1, las=2);

hist(raw.data, col=rainbow(39), Ity=1);
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Limma, to find differentially expressed genes

S —

design<-model.matrix(~-1+factor(c(1,1,1,2,2,2,3,3,3,4,4,4,5,5,5))),

colnames(design)<-c("ControlHeart","SurgicallDay","Surgical3Day", \
"Surgical5Day", "Surgical7Day");

contrast.matrix<-makeContrasts(Surgicall1Day-ControlHeart,\

Surgical3Day-Surgicall1Day,Surgical5Day-Surgical3Day, \
Surgical7Day-Surgical5Day,levels=design);

fit<-ImFit(filter.final.gcrmasubset,design);
fit2<-contrasts.fit(fit, contrast.matrix);
fit2<-eBayes(fit2);

LimmaA R A &BAREAR X0 ER #HIEG. CFEEZRNESE: F—NAXT4ESE (designmatrix) , CAAT
SR ARNABE A Z A 89 % R . Bldede T35 8 : design<-model.matrix(~- 1+factor(c(1,1,1,2,2,2,3,3,3,4,4,4,5,5,5)))
CHESHRABAA RLLERFEE5A, FHALAREE LK, HFALAREBEHRAANEDETL, F A4
F$z"’akb—&?§ % (contrast matrix) , #L8A&AVA 2 BT EAF 895 HL & o 194w /2 42 T 15 &) ¥ contrast.matrix<-
makeContrasts(), A4 2133 %ﬂilk}é Aot B Z Mg ZE R, FRIRFFRIRMLE, FARSK A=
FRIR—ZFRIRAF KRG R A Ay LE,
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