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Abstract

Embryonic and larval bodies of multicellular animals are generally composed of two cellular
components: the epithelial cells and the mesenchyme cells. Epithelial cells adhere to one another to form
the sheet structure of the body wall, whereas mesenchyme cells are dispersed throughout the inner regions
enveloped by the body wall. During development, one of the most significant morphogenetic events is the
active migration of the mesenchyme cells within the inner body to enable interactions with epithelial cells.

In chapter 1, I summarize studies on the morphogenetic functions of mesenchyme cells during
development in the starfish. The chapter covers the phylogenetic position of starfish in evolution and
describes features of embryonic and larval body structures. The specific roles of mesenchyme cells in
morphogenetic events, such as formation of the mouth, the coelomic pouch, and body shape, are highlighted.

In chapter 2, | describe my analyses of the spatio-temporal distribution dynamics of mesenchyme cells
during embryonic and larval developmental stages through use of a monoclonal antibody that enables
specific identification of mesenchyme cells. | demonstrate that mesenchyme cells display an uneven
distribution pattern due to their accumulation in regions where epithelial sheets undergo morphogenetic
movements. On the basis of my observations, | suggest that mesenchyme cells continue to be generated
throughout development, and that their numbers are tightly regulated in proportion to total cell numbers in the
embryo or larva.

In chapter 3, | examine the question of whether mesenchyme cells function to induce proliferation of
epithelial cells. In order to address this question, | first developed a system for assessing the constituent cell
numbers of individual embryos or larvae. Through use of this method in combination with the
mesenchyme cell injection technique, | found that total cell numbers in experimental embryos increased by
1.3 fold at mid-gastrula and bipinnaria stages. However, | also found that artificially increasing
mesenchyme cell numbers by injection did not induce any increase in total cell numbers, but rather caused an
abnormal arrangement of the fibrous component of the extracellular matrix (ECM). These results indicated
that mesenchyme cells normally function during development to induce proliferation of epithelial cells in
close relationship with a fibrous component of the ECM.

In chapter 4, | describe my studies on the distribution dynamics of mesenchyme cells during starfish
development. These investigations identified a novel morphogenetic function for mesenchyme cells. In
addition, from the results of a preliminary study, | propose a mechanism for regulation of epithelial cell
proliferation that is mediated by mesenchyme cells through the action of an intrinsic molecule. Overall, my
observations provide fresh perspectives on the morphogenetic functions of starfish mesenchyme cells during
development.
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