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4. Rationale:

Exome- and whole-genome sequencing is becoming increasingly affordable and
allows for detection and genotyping of rare variants in the human genome. Yet,
genotyping arrays remain a cost-effective approach when determining genetic
polymorphisms previously identified in large populations. A limitation of using arrays to
genotype rare variants is the ability of automated clustering algorithms to accurately
detect and assign accurate genotype calls (Korn etal. 2008; Ritchie etal. 2011). Having a
very large sample would increase the number of occurrences of rare variants and,
therefore, facilitate automated clustering and genotyping. Participating studies in the
Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE)
Consortium (Psaty et al. 2009) consented to have their Illumina Infinium HumanExome
BeadChip intensity data analyzed collectively (N=62,150) in order to increase the
accuracy of rare variant genotype calls. The resulting cluster file is publically available
and we show that its use increases genotype accuracy even in studies with small sample
sizes.

5. Main Hypothesis/Study Questions:

To evaluate the performance of our rare variant calling approach of array data we
plan to compare genotypes derived from the following three methods to available exome
sequencing data of 530 ARIC individuals with sample call rates > 0.90. First, exome chip
genotypes will be called with the Illumina issued cluster file (HumanExome-12v1.egt).
Second, we will use zCall (Goldstein et al. 2012) to determine genotypes for the missing
variant calls in Dataset 1 (Dataset 2). Third, we will use the CHARGE best practices and
joint calling approach to ascertain exome chip genotypes (Dataset 3). Results will be
reported as genotype concordance percentages. Additionally, we will compare the
genotype concordance of singletons, doubletons and tripletons in the array data to exome
sequencing data.

6. Designand 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).

Data from approximately 60,000 participants from the following eleven studies in
the Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE)
Consortium were included in this joint calling effort: Age, Gene/Environment,
Susceptibility-Reykjavik (AGES) Study, Atherosclerosis Risk in Communities (ARIC)
Study, Cardiac Arrest Blood Study (CABS), Cardiovascular Health Study (CHS),
Coronary Artery Risk Development in Young Adults (CARDIA) , Erasmus Rotterdam
Gezondheid Onderzoek (ERGO): the Rotterdam Study, Multi-Ethnic Study of
Atherosclerosis (MESA), Family Heart Study (FamHS), Framingham Heart Study (FHS),
Health, Aging, and Body Composition (HABC) Study, and Jackson Heart Study (JHS).
In addition, 96 unrelated HapMap samples were genotyped along with each cohort to be
utilized for quality control and determination of batch effects.

Study samples were processed on the HumanExome BeadChip (v1.0 bead pool,
lllumina, Inc., San Diego, CA) querying 247,870 variable sites using standard protocols



suggested by the manufacturer at the following seven genotyping centers: Broad Institute
(JHS), Cedars-Sinai Medical Center (CHS, FamHS and MESA), Erasmus Medical Center
(ERGO), lllumina Fast Track Services (FHS), University of Texas Health Science Center
at Houston (AGES, ARIC and CARDIA), University of Washington (CABS), and Wake
Forest University (HABC). The two channel raw data files (.idat) for all samples were
transferred to a central location at UT Houston and assembled into a single project for
joint calling. Laboratory best practices were applied and genotype will be available for
further cleaning and analyses in early October.
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