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3. Timeline:

Starting Analyses: June 2007

First Draft: February 2008 for white blood cell and diabetes, March 2008
for obesity related traits

Submission for Publication: June 2008

4. Rationale:

Traditional methods for identification of disease-causing variants, such as family-
based linkage analysis, have been very effective in mapping rare disorders for which
single mutations are sufficient to cause disease, but have been unsuccessful in
identification of genes for complex common conditions, such as type 2 diabetes.
Association studies have been shown to provide greater power for identifying variants
responsible for common complex conditions™ 2.

Mapping by Admixture Linkage Disequilibrium (MALD) is a specialized form
for genome-wide association design. It is a highly-efficient (needs only ~1% of markers
required in a genome-wide direct association mapping and innovative approach to
studying the genome systematically for detecting disease susceptibility genes®**,

The basic principle of mapping by admixture linkage disequilibrium is stralght
forward. Although most human genetic
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Figure 1 presents a schematic representation of MALD analysis. The dark areas
represent chromosomal segments from the parental population with the higher frequency
of the risk allele, e.g. African population. Due to mixing of populations and
recombination over several generations, originally large blocks of DNA from the African
ancestry have become incorporated in smaller segments throughout the chromosome.
Risk alleles that are inherited from the ancestral population are closely related to nearby
ancestral markers (i.e., in linkage disequilibrium). A comparison of cases (affected) and
controls (unaffected) will show an excess number of ancestral markers in cases near the
disease locus.



The principal requirement for the MALD strategy to work is the existence of a
gene or genes that are both associated with disease risk and have substantial allele
frequency difference between the two populations ancestral to the admixed population.
The greater relative risk of T2DM in African Americans in comparison to Caucasians, the
higher incidence in related individuals, and the recent history of ongoing admixture
between Africans and Caucasians make T2DM in African-Americans an ideal problem to
study with the MALD approach.

5.  Main Hypothesis/Study Questions:

The central hypothesis of the present study is that some susceptibility alleles for type 2
diabetes (T2DM), and other cardiovascular traits, are present at higher frequency in
African Americans than in whites and that specific regions of the genome in African
Americans contain marker alleles that are in admixture linkage disequilibrium with
T2DM (and other cardiovascular traits) susceptibility alleles. This hypothesis will be
tested by comprehensively evaluating MALD markers in ARIC African-American
participants.

6. Data (variables, time window, source, inclusions/exclusions):
Inclusion:
All African-American participants

1) giving consent for use of DNA by for-profit investigators

2) have sufficient DNA

3) are from either Jackson or Forsyth County

Outcome: type 2 diabetes, white blood cell count, obesity-related traits, and other
cardiovascular traits

Exposure: estimated ancestry using ancestry informative markers

Covariates include, but are not limited to, risk factors for diabetes including age, sex,
race, lipid levels, hypertension, physical activity, and (in some analyses) adiposity

Analysis Plan

We will use a novel Bayesian method, developed by Reich et al (2004)*, to
perform the genome-wide association analyses of African-American MALD markers and
ESRD case-control status. There are two general concepts to this analysis: (1) local
estimates of ancestry state, that is, whether an individual has 0, 1, or 2 alleles from the
African parental population at a given locus, are made along the genome are made by
combining information from multiple, observable, closely linked MALD markers and (2)
the ancestry state estimates are averaged across individuals to identify a higher-than-
expected amount of ancestry from one parental population, thus indicating nearby disease
gene. The estimates of ancestry state are obtained by the Markov Chain Monte Carlo
(MCMC) method, which is an iterative process that randomly samples from the posterior
likelihood distribution of the unknown parameters to obtain updated values for
subsequent iterations and is implemented in the software, ANCESTRYMAP™.



Two approaches will be used to test for association between ancestry state and
presence of T2DM locus. Both statistics are based on the ( values, ancestry estimates,
from the MCMC. We will construct a “locus-genome statistic,” which is a likelihood
ratio statistic that compares the likelihood of the data if a disease locus is present
[P(dataldisease)] to the likelihood if no disease locus is present [P(data|no disease0]. We
will also employ a “case-control” statistic, which directly compares cases with controls at
every marker in the genome with respect to ancestry state estimate.
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