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Molecular basis of thyroid evolution as revealed by the mechanism of the
endostyle development in chordates
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The thyroid in vertebrates is considered to originate from the endostyle of
invertebrate chordates. From the point of view of functional and genetic aspects, several
discrepancies are existed between the endostyle and the thyroid gland. In this study, we perturbed a

gene expression of thyroid-related transcription factors, TTF-1/Nkx2-1 and TTF-2/FoxE, in two
urochordates (larvacean Oikopleura dioica and ascidian Ciona intestinalis). TTF-1/Nkx2-1
perturbation eliminated the expression of thyroidal and glandular genes, e.g., TTF-2/FoxE, TPO,
VWFL, and CiEndsl. On the other hand, TTF-2/FoxE perturbations did not affected the expressions of
TTF-1/Nkx2-1 and VvWFL, but eliminated the expressions of TPO and CiEndsl. These results provide
insights into the evolution of the vertebrate thyroid as well as the urochordate endostyle.
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