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Coronary artery disease and
cardiovascular risk factors
are relatively heritable
and have a complex genetic basis

- Opportunities :
New drug targets
Target validation in humans.



Our Approach

Portfolio of large-scale family-based +
case-control + population-based studies

Collaboration with Academia

Extensive and cohesive phenotype
Genome-wide association analyses

IP to inventors, support for publications
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Lausanne : Phenotypes

n =4000
n = 6205 (by 4Q07)
Hypertension Dyslipidemia Diabesity Others Psychiatry
Systolic BP Total Chol Body weight Transferrin Careful
Diastolic BP Triglycerides Height LFTs, HCy assessment of
Heart rate HDL-C BMI Grip strength i(l)l:c(ljl?Omngnln
Creatinine LDL particle size Waist MMSE (> 65) particular :’
Urinary Creatinine WHR
Micro-albuminuria Leptin HS-CRP Anxiety
Gluc?se Depression
Ins.ulln | Ca, Prgt, Addiction
Adiponectin Albumin Migraine
Bioimpedance Baldness

Genotypes : Affymetrix 500K SNP chip on n = 6000



Integrating and Coordinating
Genetic Initiatives
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Example : Height

Highly heritable (> 90%)
Genetically complex
Reliable phenotype

Large datasets available for collaborative
work
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A common variant of HMGA?2 is associated with adult
and childhood height in the general population
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Manhattan Plot for SNPs Associated
with Height by Adding More Studies

“* 1 study = 2 studies
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Sciencexpress

A Common Variant in the FTO Gene Is Associated with Body Mass Index and
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Mendelian Randomisation

Biomarker Biomarker Biomarker

Agent X

Disease Disease Disease



Determining Causality :
Mendelilan Randomisation

_— Change In
\ Biomarker
Change In
Disease ??



Homocysteine and stroke: evidence on a causal link from
mendelian randomisation

Juan P Casas, Leonelo E Bavtista, Linm Smeeth, Pankaj Sharma™, Aroon D Hngorani®

gygous lor the T allele of the MTHFR Ca77
¢ phenotvpel than those with the WU genotby,

10ryaoles, extrapolated from genotype-phenotyp
romm a Mggla-analysis of genotvpe—disease association stud

Methods We searched MEDLINE and E
homocysteine concentration and the MTHF
between the polvmorphism and the risk of stroke.
and fixed-effects models. Consistency between expected

SE up to June, 2003, for all relevant studies on the assoc@non between
‘morphism, and until December, 2003, for those on te association
ed odds ratios and 95% CI were calculated by rghdom-effects
observed odds ratios was assessed by intcfaction test.

¢ without cardiovascular disease, the weighted
gvantes was 1-9 .

Findings 111 studies met the selection criteria. Among 15 635 p
mean difference in homocysteine concentration between TT and CC h
2-47). The expected odds ratio for stroke corresponding to this differenc
was 1-20 (1-10 to 1-31). In our genetic meta-analysis (n=13 928) the odds ratio fop
TT versus CC homozygotes, similar to the expected odds ratio (p=0-29). Cong
preserved in analyses by age-group, ethnic background, and geographical local

Interpretation The observed increase in risk of stroke among individuals hom
close to that predicted from the differences in homocysteine concentration
concordance is consistent with a causal relation between homocysteine concentration amms

Lancet 2005, 365 : 224



Mendelian Randomisation

FTO | Gainin
Variants body weight

Diabetes
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Mendelian Randomisation

Increase in BMI ;
0.76 [0.46 — 1.06] kg/m?

FTO | Gainin
Variants body weight

RR:
1.14 [1.06 - 1.25]

OR:
1.42 [1.29 — 1.55]

\ 4

Diabetes




Conclusion

 |dentification of novel genes for common
diseases/traits using WGAS in large,
collaborative efforts

* Power of extensively phenotyped
population-based studies to expand our
knowledge on genes identified by case-
control WGAS

 |dentification of a SNP = beginning of a
story



A Word of Wisdom by
JL Goldstein and MS Brown (JCI 1997)

-

Leci neent pas une fufie.



A Word of Wisdom by
JL Goldstein and MS Brown (JCI 1997)

Leci neent pas une fufie.

COSGRAAGEL ACCRESOTCT CTGIRCRAAT ACTICAUGAS TAGRAAGRGES ARGCTRGAGD
LACPTRGTAT ATETUTACAS DTUTAUTAAL CLAARACRAL TCIIGARNTIG CATACTGLCA
ACCORERCTS CRASCOCTET ATTEOTRCAT RCOTTOACRTY ARCACOTIRE ANCTTAC AR
RETTTRGTTT GORTOCCAT: COCATGRIGT TOOCAGTTCH CARTTCTAAG LATGUUGAMS
TREICOTTTE TCLORACTAT CSOOTTIT™D CATTTTITGT TTTACCATAG GCCTZAGTTL
CLATILTATL RUATTARLAR RARRGARTA. RATLLARLLL ARSILKEILES G00TI0CT A
ALCCCTATTE ROTTACRGAL EATGTOORGS GRRRTEGTET ATIICTIATT {TATITTTON
SOTECRTOCA CTTLOCTOAS CTTTEROCTE RAGITATOTT TAANICTATC DTOThE hAAT
TOOTCRATIA MGALALATUD LARTGECAGE TAACATGTAN WalTATIRT, TeTATThAEE
CTOSTRRIET WESAOTALTA TOPTCACTTS RRMAACTUCT CTATTATTON TRTUTCAGAT
TERTCICECT POECTOIACE RASCTACTOT CCASKGACAT TTARECART® ATCOTITRAL
ARRARTCRAEN GTOAGCATC, CHTOTETTCD CACTCAMATS ACCTAGRCGE AMGGRITAGE
CREATHRETT TOOTTTGTAT ATOAGTGAGR GOARACACTS TTTATTGIAC AACTTOGGTH
BACESTTRCE TROLECTTRE AGOTTAGGAD GEARKCCRAL COSTRAGMGC TOTTITTOTG
TATLTITPT STARLANTAD RUOTOCTIOT GOTTTOTOOL TATITCTLAL TUTLAAAGAL
TTGATAGHTT RTAACTORGE TLTCSTROTS KRCASCATATS COTTOOSATT FROCTSLTTL
GOAGRCATCT CHTRCODTAN ATAGOTRATH TTTTGATACE TATGRTSITG MMGGECwAMAN
TATATTTTAG GICTTTTCCT TOGCAAGEAT GTTTGGTLAL GUGTTGGLAN ARATAATULT
CACCRGIAG THETAGILLCS CICCAGERAD CARSICTTIS TCAGSHSICH GRCTRECTAL
COTESCCTHA CTRGCCTACT GAGCTGRGAT KTSTCCRETT TOLOCCDART ACACTRRCCS
TEOrARTTIT TTAAACALLT ATOPTITAATT GTARMITATOA ATROCARTAT ATAAIAGTLT
KEEERTATAT RTERTETTAT GPECTReesh STTRCCTATT GOTITUSACT GRSAZRGITE
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