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Vertebrate bones have a rich diversity of shape and size through evolution. In this study, | focus on
avian sterna as models to elucidate mechanisms underlying the diversity. Chicken, a volant bird, has a
ventral extension of the sternum called the “keel” that increases the attachment area of the pectoral
muscles. By contrast, flightless birds such as ostriches and emus have flat sterna with only thin layers
of muscles. This drastic difference in sternal morphology can be observed from embryonic stages. |
compared the development of the sternum in chicken and emu embryos by using immunohistochemistry
and spatial transcriptomic analysis, to understand the keel morphogenesis. | find that in both chicken
and emu, the sternal progenitors (SPs) have not initiated chondrogenic differentiation at Hamburger-
Hamilton (HH) stage 25. The left and right SPs meet in the central thorax at HH34 before the ventral
fusion occurs. Furthermore, in HH36 chickens, a pool of proliferative chondrogenic progenitors seemed
to be present on the ventral edge of the sternum, whereas the dorsal cells have already differentiated
into mature chondrocytes. However, in HH36 emus, the whole sternum is chondrified and flattened,
and the proliferative ventral SPs appear to be depleted. Consistent with immunostaining results, the
spatial transcriptome with chicken SPs showed that ventral SPs at HH36 were more immature than
dorsal SPs. Given these data, | propose that the proliferating ventral SPs are the primary driving force
of avian keel formation.




