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4. Rationale:

The goal of this study is to identify rare variants in genes that predispose patients to
sporadic aortic aneurysms and dissections (STAAD). To identify rare variants, genes, or
pathways that contribute to pathogenesis of STAAD, we have genotyped primarily rare
variants on 800 patients of European descent with STAAD using the Illumina
HumanExome BeadChip (“exome chip”). The same exome chip has been used to
genotype approximately 13,000 individuals in the ARIC cohort. Therefore, we propose to
perform a case-control association study using the data available in the ARIC cohort as
controls which will be matched based on age, gender, ethnicity, and clinically relevant
phenotypes.

5. Main Hypothesis/Study Questions:

The Main hypothesis of this project is that rare functional genomic variants predispose
patients to STAAD. The goal of this project is to identify rare variants, genes, or
pathways that contribute to pathogenesis of STAAD. Identification of genes and pathways
will provide information necessary for defining the molecular mechanisms of genetic
factors that contribute to the pathogenesis of STAAD.

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 major diseases affecting the ascending thoracic aorta are thoracic aortic aneurysms
and aortic dissections which are associated with high mortality and morbidity.
Approximately 80% of patients with TAAD do not have a genetic syndrome or family
history of the diseases, termed STAAD. We recently conducted a three-stage single
nucleotide polymorphism based genome-wide association study using three sets of
samples from European American (EA) patients and identified one locus, 15q21.1*. To
further investigate whether rare exome variants, genes, or pathways contribute to the
pathogenesis of STAAD, we intend to perform a case-control association study using the
exome chip.

We propose to select individuals from ARIC to serve as controls for the STAAD study. A
member of Dr. Boerwinkle’s team at UT Houston will match 1 STAAD case to 3 ARIC
controls (2 hypertensive, 1 normotensive) using gender after exclusion on the following
ARIC individuals: exome chip data not available, non-white, ictder03 DNA exclusion not
equal to “Full Consent”, participant had a MI or stroke before age 65, and subject had
prevalent CHD or stroke.

The exome chip was created to comprehensively evaluate rare coding variants. The
exome chip contains ~250,000 coding variants discovered through exome sequencing in
approximately 12,000 individuals. In addition, the array includes many common genome-
wide association study (GWAS) variants previously associated with cardiovascular
disease. Collectively, the array represents nearly all non-synonymous coding and splice-



site variation with a minor allele frequency (MAF) > 0.001 in the European population.
The exome chip has already been genotyped in both ARIC and STAAD. Rare variant
calling methods and quality control analyses were performed independently in both the
ARIC and STAAD studies in accordance with the CHARGE Exome Chip Best Practices
Calling Protocol® and using the CHARGE analysis committee guidelines.

All analyses will be performed by Dr. Boerwinkle'’s statistician, thus individual genetic
data for ARIC participants will not be shared outside the ARIC DNA laboratory.
Analytical results will be shared for publication purposes. seqMeta (http://cran.r-
project.org/web/packages/seqMeta/index.html) will be used for analyses which includes
both single variant and gene-based tests (SKAT and T1) for variants with a MAF < 0.01.
dbNSFP® was used for annotation of variants on the exome chip, and the resulting SNP
info V5 file (http://www.chargeconsortium.com/main/exomechip) will be used to define
the genes in the burden tests. Principal components will be calculated with
EIGENSTRAT?, and will be included in analyses to adjust for potential population
admixture. All individuals included in this study are of European descent, thus race
stratification is not necessary. Combined and stratified analyses (by dissection type A
and B), will include the following covariates: age, gender, and PCs 1 and 2.
Additionally, we will use results from an Ingenuity pathway analyses of the STAAD
individuals (not published) to define the region of interest for the burden test.
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