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Analysis of developmental mechanisms behind the evolution of diaphragm
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Diaphragm is an evolutionary novelty in mammalian lineage. To unveil the
developmental mechanisms underlying its evolution, we try to produce the diaphragm in chicken
embryo. Development of the muscle structure is known to be very similar to that of limb muscles, and

muscle evolution is assumed to be relatively easy because myoblasts from the cervical somites
invade into extra limbs produced in the middle cervical portion. While the evolution of nerves
innervating the diaphragm is assumed to be very hard since nerves did not invade the extra limb. We
found middle cervical somites inhibited nerves extending into the extra limb. The somites only
affected nerves rostral to the brachial plexus. The morphological meaning of the effect is still
unknown, and it is possible that the effect is specific to avians, so investigation using other
amniote species, such as turtles, would be needed.
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