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The evolutionary origin of the mammalian diaphragm: an integrative approach
studying genes, cells and Permo-Triassic fossils
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The diaphragm is a mammalian-specific evolutionary novelty, whose origin and
early evolution has remained unclear. In this study, through investigations on the fossil record, in
particular skeletons of basal synapsids, and on Hox gene expression patterns, | obtained evidence that
the diaphragm evolved from a shoulder muscle of the ancestors. In addition, analyses on transformations
of lateral body walls during embryonic development demonstrated that the lateral body wall at cervical
levels later extends into the thorax along with the caudal transposition of the heart, and suggest that
this infolding of the lateral body wall in the embryonic body provided the basis for the diaphragm
separating the thoracic cavity from the abdominal cavity.
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