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2 L ® X A The role of Xenopus hairy2b for specification of the organizer
tissues during gastrulation. ‘
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Spemann’s organizer is a region of the gastrula stage embryo that contains future anterior endodermal and
dorsal mesodermal tissues, and is essential for the gastrulation movement and the neural induction. During
gastrulation, the organizer is further divided into the prechordal mesoderm, the chordamesoderm and the floor
plate.  To understand a fundamental mechanism of the regionalization in vertebrate development, we
investigated how these subdivisions of the organizer are established. We analyzed the role of the dorsal
mesoderm-specific gene Xenopus hairy2b (Xhairy2b) in the regionalization of the organizer tissues. We found
that mesoderm-inducing TGF-8 signaling, especially Nodal signaling, induced Xhairy2b expression at early
gastrula stage. During gastrulation, Xhairy2b expression is restricted in the anterior prechordal mesoderm and
4t'he floor plate located in the dorsal midline. In addition to Nodal signaling, Nofch signaling was necessary for
regulation of these XhairyZb expressions. Whereas Xhairy2bh induced by Nodal signaling regulated the
expression of Notch signaling factors, such as Xotch and deltas, which inversely restricted Xhairy2h expression
during gastrulation. These results suggest that Xhairy2b converts the loose regionalization by Nodal signaling
into the distinct boundary formation by Notch signaling. On the other hand, the ectopic expression of Xhairy2b
induced the expres’sion of organizer-specific genes and resulted in the formation of a secondary dorsal axis
lacking head and notochord structures. We also showed that Xhairy2b downregulated the expression of ventral
mesodermal, anterior endodermal and chordamesodermal genes. In Xhairy2b depleted embryos, defects in the
specification of anterior prechordal mesoderm identity were observed as the border between the prechordal
mesoderm and the chordgmesoderm was anteriorly shifted. These results suggest that Xhairy2b establishes
the identity of the anterior prechordal mesoderm within the organizer by inhibiting the formation of neighboring
tissues. Finally, we showed that XAairy2b in both anterior prechordal mesoderm and floor plate was crucial for
induction of the hypothalamus, where nkx2.4 was expressed. The anterior prechordal mesoderm and the floor

plate gradually made subtle contact, and the interplay of both regions eventually specified the hypothalamus.
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This result suggests the new mechanism defined a subtle region in the neural plate. These findings revealed
that Xhairy2b acted on various steps in the regionalization of the organizer tissues and the neural tissues during

gastrulation.
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