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A comprehensive study of genetic and physiological adaptation mechanisms to
hypobaric hypoxia in Andean highlanders

YASUKOCHI, Yoshiki
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In this study, we explored genetic factors contributed to high-altitude
adaptation in Bolivian highlanders. After genotypes of four EGLN1 genetic polymorphisms in 99
Bolivian highlanders were determined, we estimated the EGLN1 haplotypes and examined the association
with hemoglobin (Hb) levels. The analysis exhibited the significant association between the
haplotype frequencies and Hb levels. Our finding indicates that frequencies of haplotype with TGCG
motif may have expanded in Andean highlanders. Next, a genome-wide scan was carried out to find
signals of positive natural selection, using whole-genome sequence datasets of 25 Bolivians from
this study and 432 individuals in other ethnic groups from databases, identifying seven genomic
regions. Information on binding sites of transcription factors and histone modification in databases
suggested that the regulation of TGFA gene expression may have contributed to high-altitude
adaptation in Bolivians.
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