Goals (a personal list)

|dentify mechanisms whereby in vivo perturbation
in humans alters risk of disease

— Phenotype-driven genome screening
— Mendelian randomization to establish causality

Exploit this information to illuminate disease
pathophysiology and therapeutic potential

Evaluate genetic testing for utility in clinical care
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potential
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Systematic association testing of
common human genetic variation

= Databases of common
sequence variants

— SNPs, haplotypes
— Copy number variants

= Laboratory tools to test
comprehensively

= Analytical methods to
interpret the results
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Progress identifying common variants
that influence risk of common diseases
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Prostate cancer Gallstone disease NKX2-3 LOXLI
Breast cancer Multiple sclerosis ILIZB TCF2 GLUTY
Rheumatoid arthritis 3p2l GCKR L7R
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Whole genome association study
T2D, 18 cardiovascular risk factors

1,464 participants with T2D
1,467 euglycemic controls
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A genome-wide association study
identifies novel risk loci for type 2 diabetes
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Philippe Boutin®, Daniel Vincent*, Alexandre Belisle*, Samy Hadjadj®, Beverley Balkau’, Barbara Heude’,
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Barry I. Posner®'?, David J. Balding'?, David Meyre®, Constantin Polychronakos'? & Philippe Froguel®'*

A variant in CDKALI influences insulin response and risk
of type 2 diabetes

Valgerdur Steinthorsdottir’!', Gudmar Thorleifsson'%, Inga Reynisdottir!, Rafn Benediktsson??,

Thorbjorg Jonsdottir!, G Bragi Walters!, Unnur Styrkarsdottir!, Solveig Gretarsdottir!, Valur Emilsson!,
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Genome-Wide Association Analysis
Identifies Loci for Type 2 Diabetes
and Triglyceride Levels

Diabetes Genetics Initiative of Broad Institute of Harvard and MIT, Lund University,
and Novartis Institutes for BioMedical Research*t
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Replication of Genome-Wide
Association Signals in UK Samples
Reveals Risk Loci for Type 2 Diabetes
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A Genome-Wide Association Study of
Type 2 Diabetes in Finns Detects
Multiple Susceptibility Variants
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But the vast majority of associated loci are novel,
highlighting the importance of unbiased approaches

New biological clues, and a lot of work to do
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Nearly all of the new associations are common
(this is to be expected, given the design), and
each has a very modest association to disease risk

In aggregate, they explain only a small fraction
(5%) of the inherited risk of T2D

What about the rest of the heritability?
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For each disease,
only a small fraction
of the causal loci

At each locus,
an incomplete survey
for causal mutations
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For each disease,
only a small fraction
of the causal loci

At each locus,
an incomplete survey
for causal mutations
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Unpublished: T2D meta-analysis

Genotyping Nefectve N
Stage Study platform Samples SNPs
FUSION lllumina 300K
| * WTCCC Affymetrix 500K 9,562 2,205,727
DGl Affymetrix 500K
FUSION Sequenom
2 UKT2DGC KASPar/TagMan 21,461 58
DGI Sequenom
3 deCODE, Steno lllumina 300K/ 18.066 |
KORA, HUNT | Nanogen, Sequenom

Zeggini, Scott, Saxena, Voigt for DIAGRAM, In review
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Effect of increasing sample size
on signal vs noise distribution
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