Software and data package installation:

source("http://www.bioconductor.org/biocLite.R")

## a data package about leukemia ##

biocLite("ALL")   ## this will download the data package “ALL” to your computer, but not loaded to R

## this will download the latest version suited to your R version. 

library(ALL) ## load the package into R
data()   ## list all data sets available in loaded packages
data(package="ALL") ## list all data sets in the “ALL” package
data(ALL)  ## manually load a specific data into R (R doesn’t automatically load everything to save memory)
ALL   ## data set “ALL”; It is an instance of “ExpressionSet” class

help(ExpressionSet)

exprs(ALL)[1:3,]  ## get the first three rows of the data matrix
varLabels(ALL)
ALL.1<-ALL[,order(ALL$mol.bio)]  ### order samples by sample types

ALL.1$mol.bio

Effect on gene selection by correlation map

#### plot the correlation matrix of the 128 samples using all 12625 genes #####

heatmap( cor(exprs(ALL.1)), Rowv=NA, Colv=NA, scale="none", labRow=ALL.1$mol.bio, labCol= ALL.1$mol.bio, RowSideColors= as.character(as.numeric(ALL.1$mol.bio)), ColSideColors= as.character(as.numeric(ALL.1$mol.bio)))

#### make a simple filtering and select genes with sd larger than 1 #####
ALL.1<-ALL[,order(ALL$mol.bio)]  ### order samples by sample types

ALL.sd<-apply(exprs(ALL.1), 1, sd)

ALL.new<-ALL.1 [ALL.sd>1, ]

ALL.new   #### 379 genes left

heatmap( cor(exprs(ALL.new)), Rowv=NA, Colv=NA, scale="none", labRow=ALL.new$mol.bio, labCol= ALL.new$mol.bio, RowSideColors= as.character(as.numeric(ALL.new$mol.bio)), ColSideColors= as.character(as.numeric(ALL.new$mol.bio)))

ALL$BT  ## In the correlation plot, NEG has two subgroups. One is B-cell (BT=B) and the other is T-cell (BT=T)
Classification analysis

Preprocessing and selection of samples

bio<-which(ALL$mol.bio %in% c("BCR/ABL", "NEG"))  # select samples from two groups: BCR/ABL and NEG
isb<-grep("^B", as.character(ALL$BT))  ## select samples with B-cell, not T-cell

kp<-intersect(bio, isb)

ALL.2<-ALL[, kp]   ## select all the sample of B-cell in BCR/ABL or NEG

tmp<-ALL.2$mol.bio == "BCR/ABL"
tmp<-ifelse(tmp, "BCR/ABL", "NEG")

pData(ALL.2)$bcrabl<-factor(tmp)

ALL.2$bcrabl
ALL.mean<-apply(exprs(ALL.2), 1, mean)

ALL.sd<-apply(exprs(ALL.2), 1,sd)

ALL.ML<-ALL.2[ALL.mean>=7 & ALL.sd>=0.3,]  ### filter out genes with small gene-wise mean and sd

dim(ALL.ML)  ##2012 genes left
Training and testing set cross-validation

#### take the first 40 samples as training set and test on the remaining 39 samples
#### Note the gene filtering to generate ALL.ML is performed before splitting training and testing data

#### This gives an example of writing a function and use “apply”. 
#### Alternatively, “mt.teststat” function in “multtest” package is an easier and faster option
t.stat<-function(x, group)

{


t.test(x[group=="BCR/ABL"], x[group=="NEG"])$statistic
}
set.seed(12345)

train.index<-sample(ncol(ALL.ML), 40)

test.index<-setdiff(1:ncol(ALL.ML), train.index)

ALL.train<- ALL.ML[, train.index]
ALL.test<- ALL.ML[, test.index]
a<-apply(exprs(ALL.train), 1, t.stat, group=ALL.train$bcrabl)

index<-order(abs(a))[length(a): (length(a)-10+1)]  #### select the top 10 genes with the larges standard deviations #### now we start with linear discriminant analysis ######
library(MASS)

help(lda)
temp.traindata<-cbind(class=ALL.train$bcrabl , data.frame(t(exprs(ALL.train)[index,])))

temp.testdata<-data.frame(t(exprs(ALL.test)[index,]))

ALL.lda<-lda(class ~ ., temp.traindata)

ALL.predict<-predict(ALL.lda, temp.testdata)

table(ALL.test$bcrabl, ALL.predict$class)

##### KNN #######
library(class)

ALL.knn<-knn(t(exprs(ALL.train)[index,]), t(exprs(ALL.test)[index,]), ALL.train$bcrabl, k = 5)

table(ALL.test$bcrabl, ALL.knn)

#### SVM ####
biocLite("e1071")

library("e1071")

help(svm)

temp.traindata<-cbind(class=ALL.train$bcrabl , data.frame(t(exprs(ALL.train)[index,])))

temp.testdata<-data.frame(t(exprs(ALL.test)[index,]))

ALL.svm<-svm(class ~ ., temp.traindata)

ALL.predict<-predict(ALL.svm, temp.testdata)

table(ALL.test$bcrabl, ALL.predict)

#### pamr ####
biocLite("pamr")
library(pamr)

set.seed(12345)

x<-exprs(ALL.train)

y<-ALL.train$bcrabl

ALL.pamr.data<-list(x=exprs(ALL.train), y=ALL.train$bcrabl)
ALL.pamr.train<-pamr.train(ALL.pamr.data)
ALL.pamr.cv<-pamr.cv(ALL.pamr.train, ALL.pamr.data)

ALL.pamr.predict<-pamr.predict(ALL.pamr.train, exprs(ALL.test), threshold=2.208)

table(ALL.test$bcrabl, ALL.pamr.predict)

         predicted


given     BCR/ABL NEG


  BCR/ABL      16   3


  NEG           3  17
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