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4. Rationale:

Human genetics has traditionally ascertained special phenotypes, such as the most severe
cases or the earliest age of onset, to identify genes underlying complex traits. An
alternative approach would be to first identify variants with likely functional effects and
then investigate the role of these variants on health and disease in a sample of deeply
phenotyped individuals. Data from the 1,000 genomes project indicates that each
individual contains over 100 variants (20 homozygous) predicted to abolish protein
function. In ARIC, we have sequenced the exomes of 5,582 individuals who have been
measured for many phenotypes related to common chronic diseases. We annotated the
predicted LOF variants and these data can be used to identify novel genetic LOF
candidates influencing quantitative physiologic traits.

5.  Main Hypothesis/Study Questions:

We propose a "bottom-up" approach can be used within the framework of a large and
deeply-phenotyped population cohort by first selecting samples with LOF variation
within shared genes and then testing for phenotypic abnormality. In an analysis of 20
core phenotypes (Magnesium, phosphorus, calcium, potassium, sodium, AST, ALT,
GGT, DBP, SBP, FCV, FEV/FEC, triglycerides, total cholesterol, fasting insulin, fasting
glucose, creatinine, lactate, uric acid, while blood cell count), we aim to identify novel
statistically significant associations with trait variation.

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).

Whole exome sequence data is available for 3,173 individuals of European ancestry (EA)
and 2,409 individuals of African ancestry (AA) sampled from the Atherosclerosis Risk in
Communities (ARIC) study (i.e., Freeze 3). DNA sequencing was performed at the
Baylor College of Medicine Human Genome Sequencing Center.

Prior to statistical analysis, we will determine whether a variant leads to "full” or "partial"
loss-of-function (LOF) affecting all or a subset of gene isoforms. We will develop a
gene-based metric (OP ratio) which quantifies the ratio of the number of observed LOF
sites in a gene to the number of possible LOF sites in the same gene.

Genotype-phenotype analyses will employ two methods, a single variant Wilcoxon rank
sum test and a T5 burden test (B. Li & Leal, 2008), to assess the significance of the effect
of the LOF variants on each phenotype. Based on an estimation of the number of genes
having LOF variants and the number of phenotypes analyzed, a p-value less than 10x10°
may be considered statistically significant.
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