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3. Timeline:
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Manuscript will be ready for submission by 06/2011.
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4. Rationale:

Plasma lipoprotein levels are associated with risk of CHD: LDL-C is positively
associated and HDL-C is inversely associated. The independent relationship with
triglycerides is less clear. Previous analyses within ARIC and elsewhere have identified
genes (or gene regions) associated with LDL-C, HDL-C and triglycerides. However, the
combined additive effect of these loci accounts for less than 5% of the heritability of the
traits. This experience is shared with other CHD risk factors and CHD itself. Using
plasma cholesterol levels in ARIC as a model system, we will test whether gene-gene
interaction account for some of the “missing heritability” underlying cardiovascular
disease risk.

5.  Main Hypothesis/Study Questions:

Can we identify significant and well-replicated gene-gene interactions affecting lipid
traits in ARIC.

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).

The manuscript uses ARIC Affymetrix 6.0 data to test for gene-gene interactions
affecting four lipid traits (total cholesterol, low-density lipoprotein cholesterol,
triglyceride, and high-density lipoprotein cholesterol). ARIC European American
samples are used for discovery and, ARIC African American samples as one of the
replication data sets. To increase power to detect gene-gene interactions affecting these
phenotypes, we considered the interaction for pairs of SNPs according to the following
criteria: (i) both have been previously associated with the level of any of the four lipids;
(i) are found in interacting genes according to a curated human protein-protein
interaction network; and (iii) are involved in the pathway of metabolism of lipids and
lipoproteins.
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