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Abstract

Project Code: RSA5480026

Project Title: Development of Machine Learning Metaheuristics for SNP Biomarker Selection in
Genome Wide Studies

Investigator: Mr. Sissades Tongsima

E-mail Address: sissades@biotec.or.th

Project Period: 3 years

Single nucleotide polymorphisms (SNPs) are the most common genetic variant that
differentiate human individuals and many diploid organisms. Hence, SNPs can be used to
detect certain abnormalies if they are associated with a trait of interest. Much research has
been conducted to identify those associated SNPs whose impact will be on the development of
personalized medicine, therapeutic and preventive interventions of many complex diseases. To
date, most published predictive SNP markers chosen by using statistical techniques cannot

replicate the success due to confounding effects from population stratification.

We developed an algorithm called i2pPCA with a novel ‘EigenDev’ stopping criterion to
control the iterative pruning steps of the algorithm. The algorithm can efficiently detect and
correct population stratification that confounds the genetic disease susceptibility signal. We
applied i2pPCA to the recent Thai population SNP genotype data combined with 40 world-wide
populations. As a result, the recent Thai genetic structures were resolved to 4 main
subpopulations. This indicates that Thai population hidden structure should be taken into
account when performing disease association studies in the future. We also developed an
algorithm, iLOCi, that can efficiently and correctly identify putative SNP markers for predicting
the risks of common complex diseases. We successfully identified predictive markers complex
diseases including Bipolar Disorder, Crohn's Disease, Coronary Artery Disease, Type 1 and 2
Diabetes Mellitus, Hypertension and Rheumatoid Arthritis from the Wellcome Trust Case

Control Consortium (WTCCC).

Our contribution provides an elucidation of 4 Thai population structures using our novel
algorithm. This finding would be important to genetic association studies to account for

population-structure confounding effects.

Keywords: Single nucleotide polymorphisms (SNPs), population structure, genetic association

studies, Thai population
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