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Elucidation of de novo gene birth and pseudogenization processes via
reconstruction of ancestral transcriptional regulation

HARA, Yuichiro
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We elucidated whether protein coding regions or transcription regulatory
sites have mainly driven gene evolution in the process of gene birth and loss. To achieve this, we
reconstructed the ancestral gene regulation activities of the de novo genes and pseudogenes that
occurred in the primate lineage leading to humans. We measured the transcription regulatory
activities of the ancestral promoters and enhancers of these genes, which had been difficult to
infer in silico, by employing the massively parallel reporter assay with synthesized nucleotide
sequences. This study provides a new perspective on the collaborative evolution of transcriptional
regulation with the open reading frames in gene birth and death that have been considered primarily
only in terms of protein coding regions.
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