Population based research for
cardio-metabolic disease In Asia

Professor John Chambers
LKC Medicine, Singapore

LEE KONG CHIAN
SCHOOL OF
MEDICINE

Imperial College
London



Importance of T2D and CVD in Asia

A T2D and CVD are leading GLOBAL challenges
1 422M people with T2D in 2016
1 17.5M deaths from CVD in 2012 (31% of total mortality)
A Burden of T2D and CVD highest in Asia
Risk=: T2D x3-4 and CVD x2-4 compared to Europeans
T2D Burden: 159M in Western Pacific, 85M in SEA
Singapore: 13.7% [606K]
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Population Science approach
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Molecular phenotyping

* SNP * DNA methylation * Gene expression * Protein * Metabolite
* CNV * Histone modification * Alternative splicing expresssion profiling in
* LOH * Chromatin * Long non-coding ¢ Post-translational serum, plasma,
* Genomic accessibility RNA modification urine, CSF, etc.
rearrangement * TF binding * Small RNA  Cytokine array
* Rare variant * miRNA
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Meta-analysis of genome-wide association studies
identifies eight new loci for type 2 diabetes in east Asians
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Exome-chip association analysis reveals an Asian-specific
missense variant in PAX4 associated with type 2 diabetes
in Chinese individuals
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doi:10.1038/nature18642

The genetic architecture of type 2 diabetes

A list of authors and affiliations appears in the online version of the paper

The genetic architecture of common traits, including the number, frequency, and effect sizes of inherited variants that
contribute to individual risk, has been long debated. Genome-wide association studies have identified scores of common
variants associated with type 2 diabetes, but in aggregate, these explain only a fraction of the heritability of this disease.
Here, to test the hypothesis that lower-frequency variants explain much of the remainder, the GoT2D and T2D-GENES
consortia performed whole-genome sequencing in 2,657 European individuals with and without diabetes, and exome
sequencing in 12,940 individuals from five ancestry groups. To increase statistical power, we expanded the sample size
via genotyping and imputation in a further 111,548 subjects. Variants associated with type 2 diabetes after sequencing
were overwhelmingly common and most fell within regions previously identified by genome-wide association studies.
Comprehensive enumeration of sequence variation is necessary to identify functional alleles that provide important clues
to disease pathophysiology, but large-scale sequencing does not support the idea that lower-frequency variants have a
major role in predisposition to type 2 diabetes.
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12,171 T2D cases and 56,862 controls; replication
In >100K people

>60 genetic
loci for T2D




