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Rapidly evolving SNPs feature highly significant trait
associations in GWAS SNP hotspots
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Abstract — As previously observed, highly significant
GWAS related SNPs are regularly clustered with other
associated SNPs, implying haplotype mediated mode of
association. We compiled a set of enriched GWAS SNPs
‘hotspot’ regions and worked out a strategy to elucidate
population specific haplotype spectra. We present several
regions in demonstrating specific effects of these haplotypes. In
particular, there is an elevated genetic drift rate in allele
frequencies. Asian populations demonstrate the highest
homogeneity in haplotype variation, while European
populations often fix a unique allele not present in other
populations, and usually maintaining deleterious effect, at least
considering BMI trait. Also, the regions are non-randomly
resided in open chromatin nuclear compartments, and manifest
Hi-C interactions in a range of cases.
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Introduction

The need for GWAS SNPs annotation remains an
acute task in the course of elucidating the casual variants
invoking disease pathology and trait manifestation. Many
tools have been created for that task: GwasRap, FUMA,
SNAP (Nishizaki, Boyle, 2017 [1]). Once the majority of
GWAS SNPs reside in non-coding regions, the major
approach for elucidating SNPs functional impact on trait
currently results in employing many data repositories, such as
DNA variation sources based on 1000 Genomes Project,
International HapMap Project, annotations of functional
elements [2], and conservation information derived from
multiple species alignments [2,3]. Chromatin state markers
(DNAse accessibility profiles, histone marks landscape, Hi-C
maps, etc) are employed by such programs as FunciSNP,
Haploreg, GWAS3D [1].

One of the crucial factor of disease related locus is
its rapid evolution rate including selection sweeps [4]. It can
be assessed by tracing the locus structure dynamics in the
course of evolution of modern continental supergroups (EAS,
SAS, EUR, AFR). For example, Hapmap project delineates
the haploblock structure for each particular supergroup [3].
But the methods for qualitative/quantitative comparison of
these cannot be immediately found. We implemented a
pipeline to elucidate the most drastic differences between
supergroups haploblock structures based on automated
selection of the most discriminative GWAS SNPS (evoTAG
SNPs) for these. Consequently, based on haploblock
dynamics we were able to reconstruct evolutionary events
underlining the current alleles structure in the locus.
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Research

We constructed the pipeline for extracting the maximal
population specific variance SNPs within GWAS hotspots.
Based on the methodology we present the analysis of 7
GWAS SNPs hotspot loci with quite rapid fixation of the
disease associated SNPs. The proposed method may help in
elucidating the casual SNPs, as well as it underscores high
disease risk populations across supergroups.

Conclusion

Intriguingly, but expectedly, when we applied the pipeline to
the region of chromosome 1 we found that the most
informative SNPs from 455 total in the region are 6 GWAS
annotated. It underscores the adequacy and utility of the
method
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