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Hypoxia-inducible factor-1a (HIF-1a) binds to HIF-response elements on
the promoter region of candidate genes in the genome rat under Hypoxic
conditions: A bioinformatics study
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Abstract

Perinatal asphyxia (PA) is characterized by interruption of oxygen bioavailability at birth. Hypoxia implies HIF-1a activation, a key sentinel protein, which, upon
translocation to the nucleus, binds to response elements (HREs), promoting the transcription of several genes. Potential genes activated by HIF-1a under hypoxic
conditions were identified in the rat genome by extracting promoter sequences of Rattus Norvegicus from the UCSC database Genome Browser, using the latest
version of rat genome. A promoter sequence of 39595 transcripts was first obtained, identifying then 8762 genes with the HIF-1a binding sequence (5°-RCGTG-3")
with the “R” software. 8762 genes were introduced to the Gene Ontology platform for performing an enrichment analysis, selecting the following processes linked
to PA: Hypoxia (865 genes); Glucose metabolism (330 genes); Neurogenesis (1243 genes); Apoptosis (814 genes); Hematopoiesis (165 genes), and Regulation of
gene expression (2076 genes). The 865 hypoxia associated genes were further selected and compared with experimental data by ChIP-Seq, with 772 and 98 genes,
from the human and zebrafish genomes, respectively, finding that (i) 72 genes were shared by human and rat; (ii) 10 genes were shared by zebrafish and rat; (iii) 8
genes were shared by human and zebrafish, and (iv) 3 genes were shared by the three species. The 8762 genes were then analyzed by the Kyoto Encyclopedia of
Genes and Genomes (KEGG) platform, selecting the HIF-1 pathway, identifying 47 genes. The 79 genes filtered for human, zebrafish and rat, were compared with
the 47 genes obtained by the KEGG platform, yielding 12 genes. Finally, 12 genes were compared with 47 genes referred by the literature to be associated to PA,
identifying 5 genes: Bcl2, Hif-1a, Ldha; Pdk1, and Vegfa. Analysis of sequence conservation was performed for each species, using the Ensembl Genes database,
obtaining an 80% of conservative sequences for all cases.
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