
Конференция «Ломоносов 2020»

Секция «Биоинформатика»

Functional annotation of allele-specific binding sites of human transcription
factors

Научный руководитель – Кулаковский Иван Владимирович

Быкова Дарья Ильинична
Студент (специалист)

Lomonosov Moscow State University, Факультет биоинженерии и биоинформатики,
Москва, Россия

E-mail: db.bykova@gmail.com

Many single nucleotide polymorphisms (SNPs) are located in the regulatory regions of
human genome. These variants can affect gene expression and phenotypic traits, particularly,
through alterations in transcription factor (TF) binding. Analysis of ChIP-Seq data allows to
identify allele-specific binding (ASB) events, the heterozygous sites with TF binding affinity
strongly depending on a particular allele. In a joint project of VIGG RAS and EIMB RAS,
thousands of ASBs were identified from ChIP-Seq data available in the GTRD database [1]. In
this project, we annotated the detected ASB and identified particular cases where functionally
relevant TF binding alterations were associated with pathogenic phenotypes.

First, we annotated ASB locations in regards to different genomic segments and observed the
enrichment of ASBs in promoters and FANTOM5 enhancers. Second, we compared the ASBs
with those already reported in existing databases, including the allele-specific behavior database
AlleleDB [2], allele-specific DNA accessibility data [3], ASBs observed in Wenqiang Shi’s work
[4] and reporter assay quantitative trait loci (raQTLs) data [5] and found a notable overlap, that
was increasing with increased ASB significance. Third, we inspected particular ASBs and found
several cases with strong links between the respective SNP, TF, and a pathogenic phenotype.
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