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Research Interests 
A great challenge to human geneticists is to understand the genetic basis of common diseases. 
The difficulty in genetically dissecting human common disorders is mainly due to its pathogenic 
complexity, a likely reflection of the interplay among multiple genetic and environmental risk 
factors each with moderate effect. By employing a variety of genetic approaches, my lab is 
working on identifying genetic variants that contribute to individual's predisposition to or 
protection against common disorders and further understanding their interaction with 
environmental risk factors. The scope of my current research mainly covers the genetic study of 
breast cancer and the neurological/psychiatric disorders such as Parkinson disease, stroke and 
schizophrenia, but also extends to the genetic study of inter-individual variation at cellular level 
using in-vitro model system. A common theme of our human disease studies is to pursue a 
comprehensive analysis of candidate genes by focusing on cassettes of biologically relevant 
genetic pathways, instead of individual candidate gene.  
 
Genetic epidemiology of sporadic breast cancer: Breast cancer is a leading health problem of 
woman, striking over one million women globally each year. Besides well-characterized 
environmental and lifestyle risk factors, family and twin studies have clearly indicated an 
important role of genetic risk factors in both familial and sporadic breast cancer. However, 
despite the identification of a few high-penetrance risk genes in familial breast cancers, genetic 
risk factors for the vast majority of sporadic cases are largely unknown. By collaborating with 
an epidemiology group at the Karolinska Institute of Sweden, we intend to identify genetic risk 
factors for sporadic breast cancer by performing a comprehensive association analysis of 
hormone-related candidate genes in a large and well-characterized Swedish cohort consisting of 
over 3000 subjects. Our candidate gene selection targets at the pathways that modulate either 
individual's exposure to hormone or individual's cellular response to such exposure. Availability 



of the detailed environmental and lifestyle risk factor information for each subject provides a 
unique opportunity for us to explore the gene-environment interaction in understanding sexual 
hormone-related risk for breast cancer. Up to today, this study is one of the most comprehensive, 
powerful and cost effective candidate gene-based association studies for breast cancer.  
 
Molecular genetic study of neurological and psychiatric disorders in Singapore population: 
Neurological and neuropsychiatric disorders are a major health concern in Singapore and world-
wide. For example, a recent population indicated that the prevalence of Parkinson disease in 
Singapore is around 3 in 1000. Given that the Singapore population is becoming older, the 
prevalence of this disorder is expected to increase further. By collaborating with the clinicians 
and neurologists from the Singapore General Hospital as well as other Asian countries, our study 
of neurological diseases such as Parkinson disease and stroke focuses primarily on Chinese 
population. We believe that our study provide an opportunity for investigating inter-ethnic 
difference in genetic predisposing to neurological diseases between Western and Chinese 
populations. Our research effort in this area also covers the genetic study of the neuropsychiatric 
diseases such as schizophrenia and the side effect of antipsychotic treatments through 
collaboration with the clinicians from the Institute of Mental Health of Singapore.  
 
Genetic dissection of inter-individual variation at cellular level using lymphoblastoid cell 
lines: In addition to the genetic study of human diseases, we extend our genetic research 
paradigm to understanding the genetic basis of inter-individual difference at the cellular level. 
Complex disease phenotypes are often the ultimate manifestations of multiple underlying 
physiological changes involving a large number of molecular and genetic alterations. In contrast, 
cellular phenotypes, such as response to cytotoxicity stress, conceivably involve fewer 
molecular and genetic alterations and are thus easier to detect by genetic analysis. 
Lymphoblastoid cell lines have long been used for characterizing inter-individual genetic 
variations. Now, we extend the usage of this in-vitro system to study the genetic basis of inter-
individual variation in various cellular response phenotypes. An essential feature of this study is 
to combine the power of conventional genetic approaches with the reliability and accuracy of 
cellular phenotyping in dissecting the genetic basis of inter-individual variation at the cellular 
level.  
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