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Abstract

Several studies have shown how sets of single nucleotide polymorphisms (SNPs) can help to classify individuals
based on their continental origins, with applications to case-control studies and population genetics. However, most
of these studies use dimensionality-reduction methods such as principal component analysis or clustering that result
in unipartite (either individuals or SNPs) representations of the data. Such analyses conceal important bipartite
relationships such as how individual and SNP clusters relate to each other, and the genotypes that determine their
cluster membership. Here we explore the use of three bipartite visual analytical representations (bipartite network,
heatmap with dendrograms, and Circos ideogram) that enable the simultaneous visualization of individuals, SNPs,
and individual attributes. The results demonstrate the role that bipartite representations play in revealing novel
insights into SNP data, and the need for a general framework that guides the use of complementary bipartite visual
analytical representations to analyze complex relationships in SNP data.

Introduction

Recent studies have identified single nucleotide polymorphisms (SNPs) that are associated with the risk of
developing specific diseases, and SNPs that are highly associated with continental origins [e.g., 1] for use in case-
control studies. However, such studies typically use methods such as principal component analysis or clustering that
generate a unipartite view (either SNPs, or subjects) of the data, which could potentially conceal important
relationships in molecular data [e.g., 2]. Here we explore the use of three bipartite visual analytical representations
to analyze SNPs that code for continental origins, commonly referred to as ancestry informative markers (AIMs).

Methods

We analyzed 128 previously identified AIM SNPs [1] for a group of 60 Yoruba Africans and 60 Utah Americans
extracted from the HapMap Phase II database. The analyses consisted of: (1) exploratory visual analysis using
bipartite networks, heatmaps, and Circos ideograms; and (2) quantitative analysis using agglomerative
hierarchical clustering, betweenness centrality, clusteredness, and bipartite modularity.

Results and Conclusion

In addition to matching the results from earlier studies on these AIM SNPs [1], the bipartite analysis provided two
additional insights: (1) relationship between SNP and subject clusters which helped to identify a subset of 40
SNPs that were highly discriminatory between Utah Americans, and Yoruba Africans; and (2) nature of cluster
memberships which helped to explain the reason underlying the SNP and subject clusters, in addition to identifying
which SNPs were strongly associated with the admixed subjects. These results suggest the need for a
complementary visual analytical framework that combines multiple methods to help analyze a wide range of SNP
data including those related to complex diseases such as Alzheimer’s and breast cancer.
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