BIOST 2055 Lab 1

Date: 01/20/2012

Part 1 MA plot

######## read in data ############

## The following lists functions used

## read.table: read in data; skip (number of rows skipped), row.names (assign row names)

## paste: concatenate multiple character strings together; sep (separators between character ##strings)

###############################

directory<-"C:\\courses\\2010 microarray course\\100129_W4_Lab2\\"

data<-read.table(paste(directory, "100129_mnopqrst_expression.txt", sep=""), skip=1, row.names=1)

#### check read-in data ####

dim(data)

data[1:3,]

row.names(data)[1:20]

which(row.names(data)=="AFFX-BioDn-5_at")

which(row.names(data)=="ABC")

#### correlation matrix ####

cor(data)

cor(log2(data))

######## draw scattered plot ##################

## The following lists functions used in this plot

## plot: create a new plot;  xlab (character string for label on x axis)

## lines: draw lines on the existing plot; col (color of the line)

## lm: fit a linear model

## text: draw a character string on the existing plot

## title: print title on the plot

## par: specify graph parameters before figure is plotted

###########################################

par(mfrow=c(2,1), mar=c(2, 2, 2, 2))

plot(data[,1], data[,2], xlab="1521m99hpp_av06", ylab="1521n99hpp_av06")

lines(c(0, 8000), c(0, 8000), col=2)

a<-lm(data[,2]~data[,1])

text(2000, 7000, paste("y=", round(a[[1]][1], 3), "+", round(a[[1]][2], 3), "x", sep=""))

title("scatter plot of array 'm' and 'n'")

plot(log2(data[,1]), log2(data[,2]), xlab="1521m99hpp_av06", ylab="1521n99hpp_av06")

lines(c(0, 13), c(0, 13), col=2)

a<-lm(log2(data[,2])~log2(data[,1]))

text(2, 11, paste("y=", round(a[[1]][1], 3), "+", round(a[[1]][2], 3), "x", sep=""))

title("log-transformed scatter plot of array 'm' and 'n'")

######## draw M-A plot ##################

## The following lists functions used in this plot

## log2: logarithmic transform base 2 (equivalent to log(x, base=2))

## plot: create a new plot; type (type of plot created. "n" means draw nothing)

## points: draw points on the existing plot; pch (types of points plotted)

## lines: draw lines on the existing plot; col (color of the line)

#######################################

par(mfrow=c(1,1), mar=c(3,3,2,2))

A<-(log2(data[,1])+log2(data[,2]))/2

M<-(log2(data[,1])-log2(data[,2]))

plot( c(0, 13), c(-6, 6), type="n", xlab="A", ylab="M")

points(A, M, pch=".")

lines(c(0, 13), c(0,0), col=2)

title("M-A plot of all genes in array 'm' and 'n'")

######## Filtering (filter out genes with average intensity less than 100) #########

## The following lists functions used in this plot

## apply: apply a function to each row or each column of a matrix

#####################################################################

row.average<-apply(data, 1, mean)

index<-which(row.average>=100)

new.data<-data[index,]

A<-(log2(new.data[,1])+log2(new.data[,2]))/2

M<-(log2(new.data[,1])-log2(new.data[,2]))

plot( c(min(A), max(A)), c(min(M), max(M)), type="n", xlab="A", ylab="M")

points(A, M, pch=".")

lines(c(0, 13), c(0,0), col=2)

title("M-A plot of filtered genes in array 'm' and 'n'")

###### compare the correlation matrixes and draw plots #######

## image: a function to create a grid of colored rectangles with colors corresponding to values (see also “heatmap”)

#####################################################

cor(data)

cor(log2(data))

cor(log2(new.data))

png("C:\\courses\\2010 microarray course\\100129_W4_Lab2\\cor_matrix.png", height=800, width=800)

par(mfrow=c(2,2), mar=c(3,3,3,3))

image(cor(data), col=gray((1:10)/10), breaks=0.90+(0:10)/100)

title("correlation matrix of\n non-filtered original intensities")

image(cor(log2(data)), col= gray((1:10)/10), breaks=0.90+(0:10)/100)

title("correlation matrix of\n non-filtered log2 intensities")

image(cor(log2(new.data)), col= gray((1:10)/10), breaks=0.90+(0:10)/100)

title("correlation matrix of\n filtered log2 intensities")

dev.off()

Part 2: Tutorial of SAM

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

Using SAM

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

biocLite("samr")

library(samr)
Case study:

ALL.1$mol.bio

DATA<-ALL.1[,1:47]  ### take the first 47 samples. 1-10 are ALL and 11-47 are BCR/ABL

sam.data<-list(x=exprs(DATA),y=c(rep(1, 10), rep(2, 37)), geneid= 1:nrow(exprs(DATA)), genenames= row.names(exprs(DATA)), logged2=T)  ## prepare the data list required in “samr” function
samr.obj<-samr(sam.data,  resp.type="Two class unpaired", nperms=100, random.seed=12345) ## perform SAM
## resp.type: types of data; nperms: number of permutations to compute the null distribution

samr.plot(samr.obj,del=0.4)

samr.plot(samr.obj,del=2)

delta.table <- samr.compute.delta.table(samr.obj)

delta.table  ## the fifth column gives the FDR

siggenes.table<-samr.compute.siggenes.table(samr.obj, del=0, sam.data, delta.table)

a<-siggenes.table$genes.up  

up<-a[as.numeric(a[,8])<1, ]

nrow(up)  ### total number of up-regulated genes: 430; FDR=1%
a<-siggenes.table$genes.lo

lo<-a[as.numeric(a[,8])<1, ]

nrow(lo)  ### total number of down-regulated genes: 233; FDR=1%
##### draw by heatmap

heatmap.data<-sam.data$x[as.numeric(c(up[,3], lo[,3])),]

heatmap(heatmap.data, Rowv=NA, Colv=NA) 
B<-16

heatmap(heatmap.data, Rowv=NA, Colv=NA, col= rgb(c(rep(0, B), (0:B)/B), c((B:0)/16, rep(0, B)), rep(0, 2*B+1)))  
