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4, Rationale:

Fatty acids in phospholipids (plasma and cell membranes) originate from the diet (e.g. n-3 and
trans fatty acids) or from endogenous metabolism. Phospholipid n-3 and trans-fatty acids are
associated with sudden cardiac death, CHD incidence, CHD death and non-fatal myocardial
infarction.™ In ARIC, saturated plasma fatty acids were associated with increased risk of
incident heart failure, and in women, long chain n-3 fatty acids were associated with lower heart
failure risk ”. In addition, others have observed an association of several membrane fatty acids
from endogenous metabolism with risk of sudden cardiac death.?

While dietary intake clearly influence levels of plasma phosholipids, evidence from a family
study suggests strong heritability of all erythrocyte fatty acids.’ Recently a case-control genome
wide association study (GWAS) reported association between polymorphism at the FADS gene
cluster and several polyunsaturated phospholipid fatty acids. *°

In collaboration with several other groups, we propose to participate in a collaborative effort to
identify genetic predictors of fatty acid phenotypes by analyzing the ARIC data and integrating
our results with the other participating cohorts through meta-analysis.

5. Research Hypothesis:

Using a genome wide approach, we can identify common genetic variants that are associated
with plasma phospholipid fatty acid levels of n-3 fatty acids, trans-fatty acids and endogenous
fatty acids.

6. Design & Analysis
Sample: Minnesota participants (n=4,009) with fatty acid data and genomic data

Exclusions: missing fatty acid components, non-White race, no genetic consent

Independent variables: genome-wide genetic information by imputation (build 36, MACH)

Dependent variables: plasma phospholipid fatty acid levels of n-3 fatty acids (DHA, EPA, and ALA),
trans fatty acids (trans-18:1 isomers, trans-18:2 and trans-16:1), and endogenous fatty acids 16:0,
16:1n7 and 16:1n9

Covariates of interest: age and sex

Brief analysis plan and methods:

The analysis will be a linear regression of all 2.5 M SNPs against each phenotype of interest. The
primary analysis will be adjusted for age, sex and study sites. Phospholipid fatty acids are
expressed as percentages of total fatty acids. Genetic variants will be modeled additively.



Association results will be meta-analyzed across the other participating cohorts in the CHARGE
consortium.'! Imputation of genotypes to the HapMap will allow the comparison and
integration of GWAS from multiple platforms. Significance thresholds for genotype-phenotype
association p-values will be adjusted to account for multiple hypothesis testing (p < 5 x 10%).

Summary/conclusion:

We propose to undertake a genome-wide study of plasma phospholipid levels using the ARIC
cohort and integrate our results using meta-analysis with several other genomic studies
(including CHS and CARDIA- new participant in CHARGE consortium) to identify novel genetic
variants associated with phospholipid fatty acids. These findings may identify novel candidate
genes and mechanisms regulating phospholipid fatty acids.
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