
Goals (a personal list)


	 Identify 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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Discover 
causal Biological Linkage Association 

loci candidates analysis analysis 

Define Sequencing loci for
causal common and rare 

variants causal variants 

Understand Explain risk Cellular and Human in vivo 
and evaluate 
therapeutic in population	

molecular physiology and 
functions epidemiology

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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C

Progress identifying common variants 
that influence risk of common diseases 

C 

FGFR2 
TNRC9 

MAP3K1 
LSP1 

TBL2 
TRIB1 

KCTD10 
ANGLPT3 

ITGAM 
BLK 
HMGA2 
GDF5-UQ

Cholesterol Age Related Macular Degeneration 8q24 GRIN3A HMPG 
CDKN2B/A MEIS1 CRAC1 Obesity Crohns Disease 
8q24 (n=6)LBXCOR1JAZF1 

Myocardial infarction Type 1 Diabetes ATG16L1 BTBD9 CDC123 
QT interval Systemic Lupus Erythematosus 5p13 C3 ADAMTS9 
Atrial Fibrilliation Asthma 10q21 8q24 THADA 
Type 2 Diabetes Restless leg syndrome IRGM ORMDL3 WSF1 
Prostate cancer Gallstone disease NKX2-3 4q25 LOXL1 

Breast cancer Multiple sclerosis IL12B TCF2 GLUT9 

Colorectal cancer Rheumatoid arthritis 3p21 GCKR L7R 

Height Glaucoma 
NOS1AP 1q24 FTO TRAF1/C5 

IFIH1 PTPN2 C12orf30STAT4 
Uric Acid Celiac Disease PCSK9 TCF2 ERBB3 4q27 

CFB/C2 CDKN2B/AKIAA0350ABCG8 
CD25 LOC387715 
IRF5 

IBD5 PCSK9 
PPARγ NOD2 CTLA4 KCNJ11 PTPN22 CFH 

IGF2BP2 CD226 MLXIPL 
8q24 CDKAL1 16p13 GALNT2 
IL23R HHEX PTPN2 PSRC1 

TCF7L2 SLC30A8 SH2B3 NCAN 

2000 2001 2002 2003 2004 2005 2006 2007
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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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in , 
In some cases, associations to known pathways: 
eg, complement in AMD, autophagy Crohns

TNF signaling in RA, interferon in SLE, etc 
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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 causa oc

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Unpublished: T2D meta-analysis 

Stage Study 

Genotyping 

platform 

Neffective 

Samples 

N 

SNPs 

1* 

FUSION 

WTCCC 
DGI 

Illumina 300K 

Affymetrix 500K 
Affymetrix 500K 

9,562 2,205,727 

2 

FUSION 

UKT2DGC 
DGI 

Sequenom 

KASPar/TaqMan 
Sequenom 

21,461 58 

3 deCODE, Steno 

KORA, HUNT 

Illumina 300K/ 

Nanogen, Sequenom 
18,066 

11 

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

3k samples 

signal 

noise 

10k samples 

signal 

noise 

vs noise distribution 

Zeggini, Scott, Saxena, Voigt for DIAGRAM, In review
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