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What do we do with a “gene”
when we find one?




What do we do with a “gene”
when we find one?

The Emergence of Epidemiology
In the Genomics Age!
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Genome
Epidemiology

A Scientific Foundation
for Using Genetic Information
to Improve Health

“Systematic application of epidemiologic
methods and approaches to assess the

Impact of human genetic variation on
health and disease”

Khoury, Little and Burke, HUGE 2004
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Genome
Epidemiology

A Scientific Foundation
for Using Genetic Information
to Improve Health

“Systematic application of epidemiologic
methods and approaches to assess the
Impact of human genetic variation on
health and disease”

Khoury, Little and Burke, HUGE 2004

HuGE problem:
25,000 genes, their
combinations and
Interactions with risk
factors




Human Genome Epidemiology:
From Gene Discovery to Action
Genetic Epidemiology with a Capital E---D. Thomas

m Gene Discovery (classical genetic epidemiology)




Classical Genetic Epidemiology
(MC King, 1984)

m Do diseases cluster in m Comparing disease risks
families? among relatives of
affected patients with
relatives of unaffected
persons

= Causes of familial m Assessing risk factors;
aggregation heritability analysis

m Search for genetic

. r tion, linkage,
mechanisms Segrege J

mapping, TDTSs...




Human Genome Epidemiology:
From Gene Discovery to Action
Genetic Epidemiology with a Capital E---D. Thomas

m Gene Discovery (classical genetic epidemiology)

m Assessing Genomic Effects on Population

Health (molecular epidemiology)




Molecular Epidemiology: Assessing
Genomic Effects on Population Health

m Prevalence

m Assessing Disease
burden
= Relative risk
= Absolute risk
= Attributable fraction

m Gene-Gene and Gene-
Environment interaction




The Importance of Population Data

Issues In Prevalence

Non representative
populations

Too much focus on allele
frequency

Important information for
research and practice
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The Importance of Population Data

Issues In Prevalence

Non representative
populations

Too much focus on allele
frequency

Important information for
research and practice

m [Sssues In Associations

Family studies
overestimate risk

Convenience studies may
lead to spurious findings

Important information for
research and practice




Assoclation Studies

Used to be a dirty word in genetics-Linkage vs
association

Modern view of association studies as means to
“discover” and “characterize” genes In
populations

Strong epidemiological basis for association
studies

Concept of “Mendelian Randomization”




The End of Black Box Epidemiology?

Risk Factors

Demographics

Adverse
—— Health
Occupation Outcomes

Diet

Smoking
Alcohol

Environment
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Adapted from: C. J. Lockwood, Paediatr Perinat Epidem® 8. Paediatr Perinat Epidemiol 15, 63 (2001)




Number of Published HUGE Papers*
2001-2006

Year Prevalence Associations Interactions

2001 308 2141 436
2002 349 2799 569
2003 328 3021 600
2004 430 3772 664
2005 404 4486 885
2006 365 4761 905

* Data from CDC HuGE Published Literature Database
January 25, 2007




Human Genome Epidemiology:
From Gene Discovery to Action
Genetic Epidemiology with a Capital E---D. Thomas

m Gene Discovery (classical genetic epidemiology)

m Assessing Genomic Effects on Population
Health (molecular epidemiology)

m Assessing Genetic Tests for Screening and
Prevention (applied epidemiology and health
services research)
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Today’s Speakers
Robert Hoover : Cancer genetic eptdemiology
Tert Manolio: Case-control and cohort studies
in the era of genome wide associations
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Research




