
SUPPLEMENTARY INFORMATION 

Expression Data Pre-processing: 

The expression data of 23 breast cancer cell lines was initially analyzed using MAS 5.0 

software (Affymetrix, Santa Clara, CA).  Pre-processing of the data was then performed 

by two variation filters.  First, all probe sets with Absent Call for all 23 breast cancer cell 

lines were removed, reducing the dataset to 29,085 probe sets.  Second, the GeneCluster 

2.0 software (http://www-genome.wi.mit.edu/cancer/software/genecluster2/gc2.html) 

developed by Whitehead/ MIT Center for Genome Research was used to perform the 

following: (1) trimming the expression value to Min=100 and Max=45000; (2) removing 

the probe sets that don’t meet the criteria of Max/Min>3-fold and Max-Min>1000 after 

excluding the 4 highest and the 4 lowest values across the samples for each probe set.  

This reduced the data set to 5322 probe sets.  The data was then log transformed and 

normalized to the mean of the 23 breast cancer cell lines and used for identification of 

genes that correlated with sensitivity of dasatinib in the breast cell lines as described in 

the manuscript and Supplementary Figure 1.   

 

Class Prediction:  

We used GeneCluster 2.0 software in our study to build the predictor and to make 

prediction on new cases by weighted voting algorithm, which is implemented in the 

software. The class predictor is uniquely defined by the expression data of 23 breast 

cancer cell lines (training set) and the set of genes (e.g. 161- or 6-genes in our study). 

Parameters (ag, bg) are defined for each gene in the predictor. The value ag = P(g,c) is the 

weighting factor (indicated by S2N score in Table 2 for each gene) and reflects the 

correlation between the expression levels of g and the class distinction. Let [µ1(g), σ1(g)] 

and [µ2(g), σ2(g)] denote the medians and SDs of the log expression levels of gene g for 

the training set of samples in class 1 (sensitive class) and class 2 (resistant class), 

respectively and P(g,c)= [µ1(g)-µ2(g)]/[σ1(g) + σ2(g)]. Large values of P(g,c) indicate a 

strong correlation between the gene expression and the class distinction, while the sign of 

P(g,c) being positive or negative corresponds to g being more highly expressed in class 

1 or class 2.  The value bg = [µ1(g) + µ2(g)]/2 is the decision boundaries half way 

between the median log expression values in the two classes. Consider a new sample X to 



be predicted. The prediction is based on "weighted votes" of a set of genes in the 

predictor that was built from the training set of samples. Let xg denote the normalized log 

expression value of gene g in the new sample, then the vote for gene g is vg = (xg -bg), and  

the weight for gene g is ag = P(g,c). The weighted vote of gene g is ag(xg -bg), with a 

positive value indicating a vote for class 1 and a negative value indicating a vote for class 

2. The votes for each class are summed to obtain total votes V1 for class 1 and total vote 

V2 for class 2. The sample is assigned to the class receiving the higher number of votes.  

The prediction strength is defined as PS = (Vwin-Vlose)/(Vwin + Vlose), where Vwin and Vlose 

are the vote totals for the winning and losing classes. The measure PS reflects the relative 

margin of victory of the vote. In the work described in this manuscript classification was 

not subject to a confidence threshold.  



Supplementary Figure 1.  Venn diagram showing the overlap between the 3 gene lists 

generated by 3 different statistical. First, probe sets were ranked according to their 

differential expression between sensitive and resistant classes using a signal-to-noise 

(S2N) metric.  The statistical significance of these gene expression correlations was 

determined from 1000 permutation tests to select the top 400 probe sets with p < 0.05.  

Second, Pearson coefficient of correlation r between the IC50 values of these 23 breast 

cell lines and the expression level of each probe set was calculated.  The probe sets with r 

> 0.4 or r < -0.4 (p < 0.05) were identified.  Finally, a Welch t-test was performed and the 

probe sets with p < 0.01 were selected.  Total of 201 probe sets representing 161 unique 

genes (28 unique genes have two or more probe sets) that overlapped between these three 

statistical methods represent genes significantly correlated with the dasatinib 

sensitivity/resistance classification. 
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Supplementary Figure 2. Hierarchical clustering analysis of sensitive and resistant 

genes signatures in tumor samples. The genes are listed in the same order as in Figure 1C 

and Table 2. 

A and B. Expression pattern of dasatinib sensitive and resistant genes signatures in 

primary breast tumors (A) and in primary lung tumors (B). 

C. The expression pattern distribution of ER, PR and HER2 between the two groups in 

134 breast tumors as clustered in A.  Each box represents a tumor sample. The median 

expression level of a gene across the 134 tumors was used to define “high” (white box) or 

“low” (black box) expression. A tumor is designated as “low” if its expression is below 

the median level and designated as “high” if its expression is above the median. 

D. Comparison of “high” and “low” expresser of ER, PR, HER2, KRT5 and KRT17 in 

two groups of breast tumors: dasatinib-responders (blue-cluster) and dasatinib non-

responders (red-cluster) as grouped by hierarchical clustering analysis as indicated in A 

and C.  A tumor is designated as “L” if its expression of the gene is below the median 

level across the 134 tumors and designated as “H” if its expression is above the median. 

The p value was calculated by χ2 test. 
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2D.  

Gene  Expression Level Red-cluster (71) Blue -cluster (63) 
p value of χ2 

test 
H 45 22 0.001 

Her2 L 26 41   
H 52 15 1.1e-08 

ER L 19 48   
H 46 21 0.0003 

PR L 25 42   
H 28 39 0.009 

KRT 17 L 43 24   
H 25 42 0.0003 

KRT 5 L 46 21   

Low 
High 

Her2 
ER 
PR 



Supplementary Figure 3. Hierarchical clustering analysis of 23 breast cell lines using 

the SRC pathway signature (73 probe sets) generated using HG-U133 2.0 Plus 

GeneChips as described by Bild et al. (Nature 2006;439:353-7). Total of 65 out of 73 

probe sets are available on the HG-U133 GeneChips and used to perform clustering 

analysis on the 23 breast cell lines. Sensitive cell lines are labeled in blue and resistant 

lines are labeled in red. 
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