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We have developed an in vitro model system that consists of 300 human lymphoblastoid cell lines (LCLs) with extensive 
highthrough genomic data including genome wide SNPs, basal expression array, CpG methylation and microRNA data, 

together with drug cytotoxicity data to help identify candidate genes that might contribute to chemoresistance and response to 
targeted therapy and at the same time, to help understand the mechanisms involved in the variation in drug response. We have 
used this system to identify genes such as NT5C3 and FKBP5 that are important for response to cytidine analogues, gemcitabine 
and AraC, drugs that are commonly used to treat pancreatic, breast and hematological tumors. In addition, this system also allows 
us to validate biologically any signals identified during our clinical pharmacogenomic GWA studies. We have performed a GWAS 
using DNA samples from the largest breast cancer prevention trials, the NSABP P-1 and P-2 SERM (selective estrogen receptor 
modulator) prevention to identify markers that are associated with breast cancer risk after exposure to SERMs, tamoxifen and 
raloxifene. During the course of that study, we identified SNP signals in two genes, ZNF423 and CTSO showing that the risk alleles 
of these two SNP signals associated with odds ratio of 5.71 for breast cancer risk. Functional genomics studies further found a 
SNP dependent, estrogen or SERM dependent regulation of ZNF423 and CTSO expression, which is in parallel with the regulation 
of BRCA1 expression. These approaches using the LCL model let us to identify not only the potential candidate genes that could 
function as biomarkers for response to therapy but also help reveal novel biology underlying these genes and their involvement in 
regulation of important pathways in tumor growth and response to therapy.
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