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Abstract

In this article we clarify mechanisms of genetic regulation of human aging and longevity traits. The
objective of this article is to address the issues in previous research of not reaching a genome-wide
level of statistical significance and lack of replication in the studies of independent populations. We
performed GWAS of human life span using different subsets of data from the original Framingham
Heart Study cohort corresponding to different quality control procedures, and we used one subset of
selected genetic variants for further analyses. We used a simulation study to show that this approach o
combining data improves the quality of GWAS with FHS longitudinal data to compare average age
trajectories of physiclogical variables in carriers and noncarriers of selected genetic variants. We used a
stochastic process maodel of human mortality and aging to investigate genetic influence on hidden
biomarkers of aging and on dynamic interaction between aging and longevity. We investigated
properties of genes related to selected variants and their roles in signaling and metabolic pathways and
showed that the use of different guality control procedures results in different sets of genetic variants
associated with life span. We selected 24 genetic variants negatively associated with life span and
showed that the joint analyses of genetic data at the time of biospecimen collection and follow-up data

substantially improved significance of associations of 24 selected SNPs with life span. We also showed
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showed that the joint analyses of genetic data at the time of biospecimen collection and follow-up data Title-by-title
i
substantially improved significance of associations of 24 selected SNPs with life span. We also showed (i archive
that aging-related changes in physiclogical variables and in hidden biomarkers of aging differ for the Top up your subscription
= = - = with access to a
groups of carriers and noncarriers of selected variants. The results of these analyses demonstrated fmff complets h
benefits of using biodemographic medels and methods in genetic association studies of these traits.

Cur findings showed that the absence of a large number of genetic variants with deleterious effects
may make substantial contribution to exceptional longevity. These effects are dynamically mediated by
a number of physiclogical variables and hidden biomarkers of aging. The results of these research
demonstrated benefits of using integrative statistical models of mortality risks in genetic studies of

human aging and longevity
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