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The trigeminal nerve is the largest cranial nerve, containing both sensory and motor neurons
responsible primarily for sensation in the face and movement for mastication. The trigeminal
ganglion comprises cells which derive from two distinct origins: placode and neural crest cells;
mechanism of its development has been well studied in the chick, however, the molecular mechanism
remains unknown. | investigated the role of secreted factors such as FGF8 and unknown genes from
head ectoderm EST analysis in the trigeminal nerve development. FGF8-soaked bead implantation
underneath the trigeminal placode induced the repression of Brn3a expression as the earliest
trigeminal placode marker. Electroporation of dominant negative type of Sprouty? the repressor
of FGF8, brought about the same effect. Deletion of the isthmus conversely increased the expression
of Brn3a and Pax3 Thus, FGF8 expressed in the isthmus seems to repress the differentiation of the
trigeminal placode in the head ectoderm.

Amphioxus has been placed as the sister group of vertebrates and it possesses the 2™ and 3™
peripheral nerves, which are respectively comparable to the ophthalmic and maxillo—-mandibular |obes
of the trigeminal nerves in vertebrates, despite it does not possess the placode and neural crest
cells. These nerves stained with anti-o-tubulin antibody showed the nervus terminals projection
to the peripheral, which suggests to be of motor elements. However, expression analysis of BbBmp2/4,
an amphioxus orthologue of vertebrate Bmp4, which is already shown to be expressed as the trigeminal
placode in the chick, revealed a point-I|ike structure dorsal to the first gill slit of the amphioxus
embryo; the structure might be comparable to the trigeminal placode. /n s/tutransmission electron
microscopy studies will be a good tool to elucidate how the amphioxus obtained sensory elements
in the mouth area.




