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3. Timeline: spring 2012

4. Rationale: Parent of origin (POO) effects have been shown to impact complex
genetic traits, but are largely limited to family studies in which related individuals are
available. We have explored a method that permits to estimate the impact of the parent
of origin in unrelated individuals and this proposal seeks to replicate findings using
GWAS data from the ARIC study.

Even if we do not know the origin of the alleles in GWAS studies on unrelated
individuals, we know that if a POQ effect is acting then

(i) the homozygous individuals (AAs, BBs) carry one paternal and one maternal allele



(ii) about half of the heterozygous (ABs) carry one paternal risk allele and the other half
carries one maternal risk allele

If the maternal and paternal effect is different, it follows that the variance in the AA
group and the BB group should be similar to each other, but both smaller than the
variance in the AB group. It can be shown that

Var(AB) = (Var(AA)+Var(BB))/2 + (beta_B(paternal)-beta_B(maternal))*2 / 4

where basically Var(AA) = Var(BB) in addition. If this is true can be simply tested by an F-
test

F=(n_AB/(n_AA+n_BB)) * ((Var(AA)*n_AA + Var(BB)*n_BB) / Var(AB))

We propose to calculate these statistics genome-wide in ARIC whites and blacks for
blood pressure traits (SBP and DBP) and their major co-variate BMI.

5. Main Hypothesis/Study Questions:
A significant parent-of-origin effect can be observed for the selected phenotypes using
data from unrelated individuals only.

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).
Genome-wide association statistic. No exclusion by genotype quality because imputed
data is going to be used. No exclusion based on the phenotype.

Variables: SBP, DBP, BMI at the first visit.
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