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4. Rationale: Despite progress made by GWAS and candidate gene studies in
identifying associations between HDL-C and individual SNPs, the genetic architecture
(i.e., the number of genes involved, the number of variants and the relative frequencies of
these variants) of HDL metabolism remains to be resolved. By considering the gene
region, rather than individual SNPs, as the unit of inference, we evaluate the added value
of structural candidate genes, miRNAs and genes involved in epigenetic regulation to
explaining variability in low HDL-C beyond the contribution of lipid related covariates.

5.  Main Hypothesis/Study Questions:

What is the contribution of variation in structural candidate gene regions, miRNA regions
and epigenetic gene regions to variability in low HDL-C risk beyond the contribution of
lipid related covariates (e.g., age, BMI, smoking, etc.)? Which multilocus genotypes
predict low HDL-C in the gene regions that make a significant contribution to explaining
variation in low HDL-C beyond the lipid related covariates?

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).

We evaluate high/low HDL-C (dichotomized at 45 mg/dl) in 8,929 female (N=4,755) and
male (N=4,174) European-American and XXXX female (N=XXXX) and male
(N=XXXX) African-American participants in the ARIC study with clinical examination
data collected at the baseline (1987-1989) exam and DNA samples available. We
consider 1,739 SNPs genotyped on either the Affy 6.0 platform or the IBC 50k SNP
Array in 22 gene regions (six structural candidate regions, six miRNA regions and 10
epigenetic regions) for our analysis. Selection of structural candidate regions was based
on evidence of significant, replicable effects on HDL-C from genome-wide association
studies, combined with evidence of both epigenetic and miRNA regulation. The selected
structural candidate regions are: ABCAL, APOA1/C3/A4/A5, CETP, GALNT2, GRIN3A
and LPL. We selected miRNA genes if they were predicted to target at least one of the
structural candidates and were not located in an mRNA transcript. Epigenetic regions
included the DNA methyltransferases (N=5) and methyl-binding proteins (N=5). In each
of the 22 regions we first evaluate whether any individual SNPs predict low HDL-C
beyond genotype plates and a set of lipid related covariates by comparing two logistic
regression models (reduced vs. complete), separately for females and males. The reduced
model includes genotype plate, age, BMI, blood pressure, diabetes, geographic location,
alcohol consumption and smoking status. The complete model includes all
aforementioned covariates plus the SNP. Using backward stepwise logistic regression we
next find a more parsimonious set of SNPs in each region and then use pseudo-R?
measures to estimate the contribution of genotype plates, traditional risk factors and
SNPs to variability in risk of low HDL-C. We finally determine whether there are
multilocus combinations of SNPs in particular gene regions that contribute to trait
variability beyond genotype plates and traditional risk factors in both females and males.
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