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ABSTRACT

Background: Genome-wide association studies (GWAS) have significantly advanced the
genetic study of complex human traits. With the advent of whole-genome sequencing (WGS)
technologies and the increased capacity to identify rare variants, GWAS that use WGS data
are expected to provide further opportunities for the discovery of variants that have larger and
even causal effects. The UK10K project is one of the largest studies that use WGS to
investigate the contribution of low frequency and rare genetic variants to medical traits.

Research aims: My research aims to address the utility of WGS-based imputation and
associations for identifying the genetic determinants of a select quantitative traits that are
associated with cardiovascular risks. Under the UK10K project framework, | study a suite of
circulating biomarkers that have been reported for association with CVD. Specifically, | seek
to evaluate the following three broad aspects: 1. what are the characteristics of phasing and
imputation with WGS data? 2. what novel analytic methods could be applied to a large scale
WGS based association study on a rich of phenotypes? 3. can I identify novel and potentially

stronger effect genetic variants that are associated with the chosen CVD traits?

Methods: My study leverages existing WGS data from the UK10K project (N = ~4,000) and
further uses it as a reference to impute more samples (N > 10,000) that have genome-wide
SNP array data. In doing so, | first evaluate the quality of the WGS data and its utility for
imputation, by comparing it to WGS data from the 1000 Genomes Project. Then, | examine
the associations between genotypes and phenotypes for 13 quantitative traits, first in samples
having WGS and then in samples having imputed data. The 13 CVD related biomarkers
include four lipid traits (high-density lipoprotein cholesterol (HDL), low-density lipoprotein
cholesterol (LDL), total cholesterol (TC), triglycerides (TG)), one inflammatory biomarker
(C-reactive protein (CRP)), and eight haematological traits (hemoglobin (HGB), mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC),
mean corpuscular volume (MCV), packed cell volume (PCV), platelet counts (PLT), red
blood cell counts (RBC), white blood cell counts (WBC)).
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