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Abstract

Micromeres have two important roles on sea urchin embryogenesis;
autonomous differentiation into skeletogenic cells and induction of endomesodermal
tissues. Canonical Wnt pathway is essential for specification of vegetal cell fates,
including micromere specification, in sea urchin embryos. In the present study, I
investigated molecular mechenisms for micromere specification and mesoderm
formation through analyses of microl and Kruppel-like (X1l), both of which are direct
targets of nuclear B-catenin. microl is a micromere-specific, novel paired-like class
homeobox gene. By constructing chimeric embryos composed of blastomeres from
control and experimental embryos, I show that microl is necessary and sufficient for
micromere differentiation and the endoderm-inducing activity. Kri, which encodes a
transcriptional repressor containing a Zn-finger DNA-binding domain, is activated in
both micromere and macromere progenies. I show that HpKrl controls the specification
of SMCs through both cell-autonomous and non-autonomous means in macromeres,
and propose that two distinet pathways of endomesoderm formation exist in
macromeres, a Krl-dependent pathway and a Krl-independent pathway. Recently,
micromere-specific genes are activated through a double negative repression gate
consisting of two repressors, microl and HesC has been demonstrated. I molecularly
dissected microl and analyzed correlation between the structure and function of microl.
microl includes a homeodomain in the N-terminus and two serine-rich repeats, each of
which includes an ehl motif, in the C-terminus. I show that microl may repress hesC
gene through specific DNA-binding via homeodomain and recruitment of co-repressors,
including Groucho, via ehl motif,
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