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Correlation analysis between gene locus combinations and
intraocular pressure data based on ant colony algorithms

| 2 .1
CAO YiMing HU Man® XU YonglLi °
(1. College of Mathematics and Science, Beijing University of Chemical Technology, Beijing 100029 ;
2. Ophthalmology Department, Beijing Children Hospital, Beijing 100045, China)

Abstract ; The association analysis of multi-site combinations and phenotype of genes is a research hotspot in bioin-
formatics studies. Recent studies have shown that for complex genetic diseases, multi-site combinations are more
significantly associated with phenotypes than single gene-specific points. However, the existing methods are only
suitable for analyzing the association of multi-site combinations with discrete phenotypes, and cannot analyze the as-
sociation with continuous phenotypes. Glaucoma is the second most common cause of irreversible blindness. High
intraocular pressure is the most important indication of the onset of glaucoma. Therefore, studying the correlation
between multi-site combination and intraocular pressure is of great significance for studying the pathogenesis of glau-
coma. In this paper, an ant colony algorithm has been designed to study the association analysis between gene
multi-site combinations and continuous phenotypes. In this work, we evaluated the performance of a method de-
signed by ourselves on a gene and intraocular pressure dataset published by the European Institute of Bioinformat-
ics. The experimental results show that the ant colony algorithm developed in this work can find the two-point com-
binations of genes significantly related to intraocular pressure, which might provide new clues for studying the path-
ogenesis of glaucoma. In addition, the ant colony algorithm devoloped in this work provides new ideas for studying
the association of multi-site combinations and continuous phenotypes in other diseases.

Key words: genetic trait regression analysis; ant colony algorithm; intergenic interactions; glaucoma



