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Environmental oxygen exposure allows for the evolution of
interdigital cell death in limb patterning
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Mikiko Tanaka* (mitanaka@bio.titech.ac.jp)

Amphibians form fingers without webbing by differential growth between digital and
interdigital regions. Amniotes, however, employ interdigital cell death (ICD), an additional
mechanism that contributes to a greater variation of limb shapes. Here, we investigate the
role of environmental oxygen in the evolution of ICD in tetrapods. While cell death is
restricted to the limb margin in amphibians with aquatic tadpoles, Eleutherodactylus coqui,
a frog with terrestrial direct-developing eggs, has cell death in the interdigital region.
Chicken requires sufficient oxygen and reactive oxygen species to induce cell death, with
the oxygen tension profile itself being distinct between the limbs of chicken and Xenopus
laevis frogs. Notably, increasing blood vessel density in X. laevis limbs, as well as
incubating tadpoles under high oxygen levels, induces ICD. We propose that the oxygen
available to terrestrial eggs was an ecological feature crucial for the evolution of ICD,
made possible by conserved autopod-patterning mechanisms.
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2019 = 6 H 14 H Science Daily “Environmental oxygen triggers loss of webbed digits”
2019 - 6 H 14 H Phys.org “Environmental oxygen triggers loss of webbed digits”

2019 - 6 H 14 H Earth.com “Atmospheric oxygen leads to the development of fingers over webbed
digits”

2019 - 6 H 14 H Merge News “Origins of a new developmental mechanism calld “interdigital cell
death”

2019 %= 6 H 14 H Science 2.0 “Oxygen shapes arms and legs: Origins of a new developmental

mechanism called ‘interdigital cell death’
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2019 -6 H 17 H The Scientist Magazine “Image of the Day: Phantom Limbs”
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