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Analysis of mesoderm migration in JXenopus embryos using rapalog—induced cell adhesion

ity SCRE A
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Cell-cell adhesion is very important in establishing and maintaining the structure of multicellular
organisms. Cadherins, which play a major role in this process, are Ca?-dependent intercellular
adhesion molecules that bind to cadherins of neighboring cells via their extracellular domains
resulting in cell-cell adhesion. Cadherin expression and activity are dynamically regulated, and its
dynamics are known to be involved in various developmental processes such as epiboly, neural crest
cell migration, and convergent extension.

One developmental process in which dynamic regulation of intercellular adhesion is important is the
gastrulation movement. Gastrulation is one of the major developmental events in the early embryo and
involves major tissue deformation and the establishment of basic body plans such as the anterior—
posterior axis, neural patterns, and archenteron.

During the gastrulation of the Xenopus laevis, the mesoderm migrates toward the animal pole on the
blastocoel roof (BCR). Although the frequency of adhesion between mesoderm and BCR is thought to
regulate migration, no direct experimental method has been established to analyze the relationship
between the frequency of adhesion and migration. In this study, I developed a new experimental system
that specifically induces adhesion between different tissues using rapalog, an analog of rapamycin

First, I produced two membrane proteins, riCAM1 and riCAM2, to induce cell-cell adhesion
specifically with rapalog. When cells expressed these proteins and dissociated them in Ca*-free medium
and added rapalog, intercellular adhesion was induced. Analysis of adhesion patterns showed that
rapalog induced adhesion only between riCAM1- and riCAM2-expressing cells and did not affect adhesion
between cells expressing the same riCAM.

When riCAM1 and riCAM2 were independently expressed in the BCR and mesoderm, respectively, and
adhesion between these tissues was specifically enhanced by the addition of rapalog, migration of the
mesoderm was strongly inhibited. Expression of riCAM and addition of rapalog had no effect on the
formation of Brachet’s cleft, the tissue boundary between the mesoderm and BCR. Furthermore, I mounted
mesodermal tissue expressing riCAM2 on BCR fragments expressing riCAM1 and observed cell behavior at
the tissue boundary, quantitatively demonstrating that rapalog enhanced the frequency of adhesion
between the two tissues.

These results strongly support the model that mesoderm—BCR adhesion frequency regulates mesoderm
migration. Furthermore, they demonstrate that this experimental system is a useful method for

specifically regulating intertissue adhesion 7n vivo.
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