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Evolution of echinoderms -molecular mechanisms that establish the rays-
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Echinoderms belong to bilaterian animals, but they form the adult rudiment
in larvae and metamorphose into pentaradial juveniles. However, little is known about the molecular
mechanisms underlying the adult rudiment formation.

Using CRISPR/Cas9 system, 1 knocked out fgf8/17/18 and fgfa in sea urchin larvae and analyzed
phenotypes of the adult rudiment from both the three-dimensional images and the expression of marker
genes, and clarified the followings. (1) fgf8/ 7/18 autonomously expressed in the vestibule
ectoderm induces the hydrocoel mesoderm from the archenteron and regulates the extension of radial
canals from the hydrocoel. Therefore, fgf8/ 7/18 KO larvae fails to form adult rudiment and cannot
metamorphose, (2) fgf8/17/18 activates fgfa in the hydrocoel, but fgfa KO larvae can metamorphose
into pentaradial juveniles, and (3) establishment of echinoderm’ s rays is likely regulated by
unidentified signals downstream of fgf8 /17/18.
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