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Animal development generally proceeds from a single-celled zygote to a
complex multicellular organism. This has led biologists to propose parallel relationships between
development and evolution. One of the famous hypotheses is recapitulation theory. This assumes
embryogenesis of an animal parallels its evolutionary history, sequentially developing from more
ancestral features to more derived ones. However, no molecular studies have not quantitatively
supported such recapitulation in vertebrate embryogenesis so far. In this study, we tested the
recapitulation from the perspective of gene regulation. By examining developmental changes in active

gene regulatory regions and estimating their evolutionary ages, we found that regulatory regions
tend to become sequentially activated in an order that parallels their evolutionary ages in three
vertebrates. This suggests a recapitulative pattern in gene regulatory activity during
embryogenesis.
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