THE INTERNATIONAL HAPMAP PROJECT
A community resource for disease gene
discovery

International

Aravinda Chakravarti, PhD
McKusick-Nathans Institute of Genetic Medicine
Johns Hopkins University School of Medicine




Whenever a mutation has a single
origin it can be identified through its
association with nearby markers

linkage disequilibrium (LD mapping)




LD mapping is not just for isolated
populations anymore |




Genetics is pointing the way to personalized
medicine...
the practice of medicine that embraces human
genetic individuality

The HapMap Project is essential o defining this
individuality including that for disease
susceptibility and drug response




SEROLOGICAL DIFFERENCES
BETWEEN THE BLOOD
OF DIFFERENT RACES

The Result of Researches
on the Macedonian Front
Luclwik Hirschfeld and Hanka Hirschfeld

The first demonstration
of world-wide differences

in human A, B & O allele
frequencies (1919)
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The first use of
A, B & O dllele
frequencies in a
case-control
association study

Br J Exp Path
2: 66-69 (1921)




World-wide distribution of the I® (ABO) allele
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Common Gene Variation in Complex Disease

- Case-control studies, comparing the frequencies of common gene
variants can identify susceptibility and protective alleles
+ Some have multiple identified genes (*)

Phenotype Gene Variant
Peptic ulcer ABO B
IDDM* HLA DR3,4
Alzheimer dementia APOE

Deep venous thrombosis  F5

Falciparum malaria™ HBBE

AIDS* CCR5

Colorectal cancer APC

NIDDM PPARy




Positional Cloning of the CF Gene (1987-1989)

The entry of population genetics into the world of the
molecular geneticist

In the mid 1980's the conventional wisdom was that chromosomal
aberrations were needed to clone genes for mendelian defects

CF is a common mendelian disorder with heterozygote advantage
There is likely one major common (2%) mutation arisen recently

Linkage disequilibrium between this mutation and nearby markers
is expected on mutant chromosomes




CFTR cloning
assisted by LD
Mapping

AF508 ~ 70% of all
mutants

AF508 modifies
the pancreatic
sufficiency
phenotype




e NEW ENGLAND
JOURNAL of MEDICINE

Genetic Moditters of Lung Disease in Cysuc Fibrosis
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Haplotype Map of the Human
Genome

Goals:

- Define patterns of genetic variation across human genome
» Guide selection of SNPs efficiently to "tag"” common variants
» Public release of all data (assays, genotypes)

Phase I 1.3 M markers in 269 people
Phase IT: +2.8 M markers in 270 people



There is much more exciting but
hard work ahead: Proving Causality
from Association

Even trained statisticians often fail to appreciate the extent to which statistics are vitiated by
the unrecorded assumptions of their interpreters. .. It is easy to prove that the wearing of
ll hats and the carrying of umbrellas enlarges the chest, prolongs life, and confers compara-
ive immunity from disease. ... A university degree, a daily bath, the owning of thirty pairs
of trousers, a knowledge of Wagner's music, a pew in church, anything, in short, that implies
more means and better nurture .. . can be statistically palmed off as a magic-spell conferring
all sorts of privileges. . ... The mathematician whose correlations would fill a Newton with
admiration, may, in collecting and accepting data and drawing conclusions from them, fall
mto quite crude errors by just such popular oversights as 1 have been describing.

George Bernard Shaw, Preface,
The Doctors Dilemma (1906)




