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Details of the Microarray Data Simulation

The microarray data was simulated with the following script written in R. The simulated
data mimics the characteristics of Affymetrix array which is noisier at the low intensity
region (Figure 1a). Only 200 genes out of 16000 genes are differentially expressed, and
most of the differentially expressed genes have a smaller fold change (see the average of
200 arrays in each group in Figure 1b).
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Supplemental Figure 1. Scatter plot of simulated microarray data. Two groups each
containing 200 arrays were simulated. a) A representative pair of arrays. b) An average of
all arrays in each group.

R script for this simulation:



# Truth: 200 genes changed

# Total number of genes: up to 16000

#

# 200 cases in group A, 200 cases in group B

n.genes<- 16000
n.subjectToChange<- 200
n.patientsInEachGroup<- 200

# Distribution of true hybridization signal

# most hybridization is of low intensity
hyb<- rbeta(n.genes, shapel=0.5, shape2=3)*16
# histogram plot

hist (hyb, xlab= "log2 (Intensity)")

# Most of the fold change is small

# It can be either up (+) or down (-)

fold<- rbeta(n.subjectToChange, shapel=0.5, shape2=30)*10
fold<- fold * sample (c(+1, -1), length (fold), replace=T)
# histogram plot

hist (fold, xlab= "log2 (Fold Change)")

classLabel<- rep (as.factor(c(-1, 1)), n.patientsInEachGroup)

# Tue expression level, without noise
a<- hyb; b<- hyb
b[1:200]<- b [1:200] + fold

# Oserved expression level, with noise, 400 arrays
mIntensity<- matrix (NA, nrow= n.genes, ncol=
n.patientsInEachGroup *2)
k<- 1
for (i in l:n.patientsInEachGroup) {

# random noise added

x<- a + rnorm (n.genes, mean=0, sd=0.3)

y<- b + rnorm (n.genes, mean=0, sd=0.3)

x<— (2”x) + rbeta(n.genes, shapel=3, shape2=3)*16+1
y<- (2"y) + rbeta(n.genes, shapel=3, shape2=3)*16+1

mIntensity([,k]<- log2(x); mIntensity[,k+1]<- log2(y)
k<- k+2
}

# Supplemental Figure la: a pair of arrays
par (mfrow= c(1,2))
plot (mIntensity[,1],mIntensityl[,2],
xlab= "log2 (intensity A)", ylab="log2 (intensity B)")

# Supplemental Figure 1lb: average of arrays
avg.x<- apply (mIntensity[, classLabel =="-1"], 1, mean)
avg.y<- apply (mIntensity[, classLabel =="1"], 1, mean)
plot (avg.x, avg.y,
xlab= "log2 (intensity A)", ylab="log2 (intensity B)")

Detecting Differentially Expressed Genes in the Simulated Data Set

To further characterize the simulated data set, we conducted Significance Analysis of
Microarrays (SAM) to find differentially expressed genes. SAM is an empirical Bayesian
method modifying the t-test [1]. The variance of each gene is estimated by both the gene
itself and contributions from other genes on the array.

With a false discovery rate of 5%, SAM analysis reported a total of 44 genes
differentially expressed genes with 6 falsely identified ones (Supplemental Table 1). It
suggests that truly differentially expressed genes (a total of 200) can be reasonably
detected (a total of 44) with a small type I error (6 false claims), although the type II error
(156 missing detections) is relatively high.



Classification and biomarker discovery (differential detection) are two major types of
microarray data analysis [2]. This simulated data set with 200 arrays poses a significant
challenge for classification, but not as difficult for detecting differentially expressed
genes.

Supplemental Table 1. Result of SAM analysis.

Strength

of Estimated
Evidence Gene Row ID FDR % Truth
1 184 0 Correct
2 70 0 Correct
3 31 0 Correct
4 60 0 Correct
5 122 0 Correct
6 25 0 Correct
7 84 0 Correct
8 190 0 Correct
9 58 0 Correct
10 148 0 Correct
11 21 0 Correct
12 43 0 Correct
13 34 0 Correct
14 127 0 Correct
15 1 0 Correct
16 82 0 Correct
17 96 0 Correct
18 5 0 Correct
19 13 0 Correct
20 125 0 Correct
21 27 0 Correct
22 136 0 Correct
23 74 0 Correct
24 116 0 Correct
25 123 0 Correct
26 39 0 Correct
27 28 0 Correct
28 73 0 Correct
29 178 0 Correct
30 76 0 Correct
31 64 0 Correct
32 164 0 Correct
33 118 0.002 Correct
34 20 0.003 Correct
35 3543 0.01 Wrong
36 11 0.012 Correct
37 10563 0.018 Wrong
38 11821 0.018 Wrong
39 15367 0.02 Wrong



40 130 0.022 Correct

41 3426 0.024 Wrong

42 9040 0.043 Wrong

43 126 0.047 Correct

44 86 0.06 Correct
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