slist<-search()
cname<-"h:\\C uster"

if(length(slist[slist == cnane]) != 1){
attach(cnane, pos=1)

el se{
det ach(cnane)
attach(cnane, pos=1)

}

#Need to set the path for the data, and select one of the experinents fromAto H
#1 have assuned that you have sel ected experinment F

root<-"h:\\Cd uster\\CWRU- R\ \"

#

#Now read in the data

#

cluster.fil es<-dos(paste("dir ",root,"*.gpr /b /on",sep=""))
time. courses. F<-nuneric()

for(i in 1:length(cluster.files)){

print(i)

f namel<- paste(root,cluster.files[i], sep=""
f1. nornmk-i nport Dat a(f nanmel, type="ASCI | ", st art Row=13, endRow=17)

f1l. dat<-inportData(fnanel,type="ASClII", st art Row=27, col NameRow=27)

n. factors<-unpaste(fl.norn{1,], sep="=")
n.factor<-as.nuneric(unlist(n.factors[2]))

nrow(f 1. dat)

f 1. col nanes<- nanes(f 1. dat)
row. i ds<-c(1l:ncol (f1.dat))

cy5.col f<-row. ids[f1l.col nanes == "F635. Medi an"]
cy5. col b<-row. i ds[f1. col names == "B635. Medi an"]
cy3.colf<-row. ids[f1l.col names == "F532. Medi an"]
cy3. col b<-row. i ds[f1. col names == "B532. Medi an"]

red.f<-f1.dat[, cy5.colf]
red. b<-f1.dat[, cy5. col b]
gre.f<-fl.dat[, cy3.colf]
gre.b<-f1l.dat[, cy3. col b]

obs.id<-c(1l:length(red.f))

#red.yl<-red.f[red.f >red.b & gre.f > gre. b]
#red.yO<-red.b[red.f > red.b & gre.f > gre.b]

red.yl<-red.f
red.y0<-red. b
red.y<-red.yl-red.y0

#gre.yl<-gre.f[red.f > red.b & gre.f > gre.b]
#gre.y0<-gre.b[red.f > red.b & gre.f > gre.b]

gre.yl<-gre.f

gre.y0O<-gre.b

gre.y<-gre.yl-gre.y0

de.y<-log(red.y)-log(gre.y)+l og(n.factor)

tine. courses. F<-cbhind(ti ne. courses. F, de.y)
}

#Renove missing and "Inf" data

i ndex<-c(1l:nrow(time.courses.F))
ti me. maxes<-appl y(ti me. courses. F, 1, max)



I ength(tinme. maxes[tine. maxes == "NA"])

i ndex[tine. maxes == "NA"]

gene. courses. F<-time.courses. F[tinme. maxes ! = "NA",]
gene. courses. F[ gene. courses. F == Inf]<-0.0

gene. courses. F[ gene. courses. F == -Inf]<-0.0

#The obj ect gene.courses.F now contains the treated microarray data
print (di m(gene. courses. F))

#H st ogram of the data

hi st (gene. cour ses. F)
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#

#PCA

#

gene. experi nent. F<- as. dat a. f rame(gene. cour ses. F)

#Carry out the pca
ge. F. pca<- pri nconp(gene. experi nent. F)

#Look at the "l oadings" or weights

| oadi ngs(ge. F. pca)

pl ot . | oadi ngs(I| oadi ngs(ge. F. pca))

#Look for patterns in the plot of the first against second principal conponents
bi pl ot (ge. F. pca)

#Does this identify any gene subsets

#Exanmi ne how much each of the seven principal conmponents explains in terms of

#the overall variability
screepl ot (ge. F. pca)
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#Cl uster Anal ysis

#You may wi sh to cut down the nunber of genes that you are | ooking at
#do this by

#gene. courses. F. ful | <-gene. courses. F

#gene. cour ses. F<- gene. cour ses. F[ 1: 1000, ]

#to take the first 1000 genes.

gene. cl usters. F<- hcl ust (di st (gene. courses. F))
pl cl ust (gene. cl usters. F)
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pl cl ust (hcl ust (di st (gene. courses. F, netric="euclidean"), nethod="ave"))

pl cl ust (hcl ust (di st (gene. courses. F, netric="maxi muni'), method="single"))

#Some post-processing for the clustering data
#ncuts defines the nunber of clusters

ncut s<-3
bi c. cuts<-c(1: ncuts)
tvec<-c(1:7)



tmat <-matri x(rep(tvec, nrow gene. courses. F)), nrow=nr ow gene. cour ses. F), byr ow=T)

i ndex<-c(1: nrowgene. courses.F))
gene. cut s<-mat ri x( 0, nr ow=nr om gene. cour ses. F), ncol =ncut s)

gene. y<-as.vector(t(gene.courses. F))
gene. i d<-rep(c(1: nrow gene. courses. F)), each=5)
gene. t<-rep(tvec, nrow gene. courses. F))

for(i in 1:ncuts){
gene. cut <-cutree(gene. cl usters. F, k=i +1)
gene. cuts[,i]<-gene. cut
ni n.clusters<-tabl e(gene. cut)

for(j in 1:(i+1)){
pl ot (tvec, gene. courses. F[ 1,], yl i mFrange(gene. courses. F), type="n")
i d<-i ndex[gene.cut == j]
for(k in L:nin.clusters[j]){
I i nes(tvec, gene. courses. F[id[k],])
}

}
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#Trying to select the nunber of clusters using BIC

#Thi s section of code conputes the BIC value for the

#optimal clusters found under hierarchical clustering

ncut s<-500

ai c. cuts<-c(1:ncuts)

bi c. cuts<-c(1: ncuts)

nval <- nr ow( gene. cour ses. F)

tvec<-c(6, 20, 40, 96, 192, 336, 480)

tmat <-matri x(rep(tvec, nval ), nrow=nval , byr ow=T)
i ndex<-c(1:nval)

gene. cut s<-mat ri x( 0, nrow=nval , ncol =ncut s)

gene. y<-as.vector(t(gene.courses.F))
gene.id<-rep(c(21:nval), each=Il ength(tvec))
gene. t<-rep(tvec, nval)
pl ot (¢(1:1000), yl i mer ange( - 180000, - 50000), t ype="n")
for(i in 1:ncuts){

gene. cut <-cutree(gene. clusters.F, k=i)

ni n.clusters<-tabl e(gene. cut)

nc<-| engt h(ni n. cl usters)

gene. cl ust er dat a<- chi nd( as. nureri c(gene. cut), gene. cour ses. F)

cl ust er. means<-matri x( 0, nrow=nc, ncol =l engt h(tvec))
cluster.vars<-matrix(0, nrow=nc, ncol =l engt h(tvec))

for(ic in 1l:nc){
if(nin.clusters[ic] ==

cluster.means[ic,]<-gene.clusterdata[gene.clusterdatal, 1] ==

D]

el se{

ic,2:(length(tvec)+

cluster.means[ic,]<-appl y(gene. cl usterdata[gene.clusterdata[,1] == ic,2:(length

(tvec)+1)], 2, mean)

}

nmean. mat <- gene. cour ses. F*0
i ndex<-c(1:nval)
for(ic in 1:nc){
i d<-i ndex[ as. numeric(gene.cut) == ic]

mean. mat[id,]<-matrix(rep(cluster.means[ic,],length(id)), nrow=length(id), byrow=T)



resi dual . ssq<-sun( (gene. cour ses. F- nean. mat ) *2)
resi dual . var <-sun{ (gene. cour ses. F-nean. mat ) *2) / (nval *| engt h(tvec) - nc)

bic.cuts[i]<-(nval *l ength(tvec))*l og(residual.ssqg/(nval *l ength(tvec)))+2*nc*| engt h(tvec)
*| og(nval *I engt h(tvec))

print(c(i,aic.cuts[i],bic.cuts[i],round(residual.var,6)))
poi nts(i,bic.cuts[i])

}

pl ot (¢c(1:500), bic.cuts, type="1")






