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4. Rationale:

Several genome-wide association studies (GWAS) have been published on various
complex diseases. Although new loci are found to be associated with these diseases, only
very little of the genetic risk for these diseases is typically explained. The major
limitation of single-locus association analysis in a GWAS is that most genome-wide tests
require a high significance threshold, which makes it difficult to detect variants with
small effect sizes. Also it ignores interaction among SNPs. Each locus alone may have
little or no effect on the risk of the complex disease but collectively may increase the risk
of the disease substantially (gene-gene interaction). There is evidence that diseases often
arise as a result of complicated interactions among SNPs (Gabriel et al., 2002;
Merryweather-Clarke et al., 2003). Here we attempt to develop a Bayesian multi-locus
modeling approach to improve detection of loci by modeling interaction.

5. Main Hypothesis/Study Questions:

Multi-locus association analysis can improve power to detect loci associated with a
disease by jointly modeling the SNP effects within a gene and by reducing the burden of
multiple hypotheses testing in GWAS. The overall objective of this proposal is to develop
methods and software for studying association between multiple SNPs and a disease. We
intend to jointly model multiple SNPs and study their effect on type-2 diabetes. Our goal
is to improve power of detection of different groups of interacting SNPs by using
dimension-reduction techniques and by modeling interaction. We intend to perform our
analysis using data on type 2 diabetes prevalence in Caucasian population of ARIC
cohort and compare our findings with the single SNP and gene-based association findings
for the disease.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Variables/measurements from the ARIC main study database to be analyzed:

Diabetes status at baseline (prevalence), demographic factors (age, gender,
race/ethnicity);; genotypes already generated using Affymetrix 6.0 array for ongoing
GWAS projects.

Design and analysis:

We propose to investigate the marginal as well as joint effects of groups of SNPs on type
2 diabetes in the Atherosclerosis Risk in Communities (ARIC) Study. We will also
identify genes related to type 2 diabetes and use our model as well as existing approaches
to compare the effects of these genes.



We intend to use a Bayesian partitioning model, which clusters SNPs according to their
direction of association, models higher order interactions using a flexible scoring scheme,
and uses posterior marginal probabilities to detect association between the SNP-set and
the disease. For any SNP-set, only three parameters are needed to model multi-locus
interaction, which is considerably less than any other competitive parametric method. We
intend to use extensive simulation studies and type 2 diabetes data on Atherosclerosis
Risk in Communities (ARIC) study to illustrate our model and compare our approach
with several other multi-locus approaches.
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