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3. Timeline: Analysis to begin immediately.

4. Rationale: There is convergence of knowledge that common complex traits derive from etiologic

factors with multiple loci and the genetic main effect of each locus is typically small.' On the other
hand with millions of SNPs in current genome-wide association (GWA) studies, large humber of loci
with small main effects may fail to pass stringent genome-wide significance level that is set for
controlling false positive error rate. With more and more cohorts being genotyped with dense
genome-wide SNP markers, pooling evidence through meta-analysis or validating results among
studies are now possible, reported association results are however still limited by the genome-wide
significance level. This makes it necessary to consider alternative statistical strategies that focus on
controlling false discovery rate’ (FDR) at study-level analysis. We will consider a two-stage approach,
in which stage 1 will control false discoveries and stage 2 will control false positives. FDR adjusted
threshold will be used in the first stage and LASSO regression® in the second. Quantitative traits will
be simulated with ARIC genotype data and “causal” SNPs will be selected with varying minor allele
frequencies and simulated with different effect sizes. Hopefully, this methodology research will yield
some guidance for GWAS analysis in mining “gold dust” under the genome-wide significance level.

5. Main Hypothesis/Study Questions: We hypothesize that genetic loci with small effect sizes can be

discovered with a two-stage approach, in which the first controls false discoveries and second
controls false positives.



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).

General Analysis Approach:

Subjects: European-American in ARIC population.

Exposure: 1 million genotyped SNPs and 2.5 million imputed HapMap SNPs

Outcome: simulated quantitative traits.

Primary statistical approach: False discovery rate (FDR) approach, LASSO regression analysis.

Secondary statistical approach: Ridge regression, elastic net, or other multi-marker approaches will be
evaluated if LASSO regression does not yield satisfactory performance.

Statistical significance: FDR adjusted genome-wide significance level

Validation and Replication: Since the phenotype data will be simulated, it will not need external
replication. Results will be simply checked against the simulation parameters.

Major Phenotypes to Analyze: quantitative phenotypes will be simulated based on ARIC genotype
data.
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