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Collective cell migration is a coordinated migration of multiple cells, which has important roles in various
physiological phenomenon including embryonic morphogenesis, wound healing, and cancer invasion in
multicellular organisms. Multiple processes including the cell adhesion, cytoskeletal activity, and guidance by
chemical and mechanical cues are required for the coordinated behaviors between multiple cells. Here I have
focused on talin which is a key adhesion molecule in collective cell migration.

To explore the roles of TalinB on collective cell migration, the cells lacking the talinB gene were observed at the
mound stage. Wild-type cells exhibited collective rotational migration continuously in one direction, while the
talinB-null cells lost the normal directional movement and randomly migrated each other, showing severe defects
in the collective migration. Next I characterized cellular cAMP production in a mound by analyzing the
fluorescence intensities of Flamindo2 which is a live reporter of cAMP and decreases its fluorescence along
increases in cAMP concentrations. Wild-type cells exhibited that periodic cAMP waves rotationally traveled in a
mound, which was closely correlated with changes in cell velocity. On the other hand, talinB-null cells exhibited
severe defects in such cAMP dynamics. PI(3,4,5)Ps, a key molecule of directional migration as well as cAMP
production, was recruited to the leading edge of individual cells in an oscillatory manner in a mound of wild-type cells. On the
other hand, talinB-null cells exhibited continuous recruitments of P1(3,4,5)P3 on the plasma membrane of individual cells in a
mound without obvious cAMP waves. These results indicated that talinB-null cells produced excess amounts of P1(3,4,5)P3 on
the membrane, which was followed by abnormal cAMP dynamics. To examine this hypothesis, PI3K activity was reduced
by either its gene disruption or a specific inhibitor. Both cases were partially able to recover the defects of
talinB-null cells in collective cell migration.

Taken together, this study shows that TalinB regulates the collective cell migration via PI3K activity, which
provides a new insight into collective cell migration by coordinating the phosphatidyl inositol signaling

transduction pathway and cell adhesion.
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MM OEMIESD) (collective cell migration) 1%, ZHIIRAMICEHIT DROEERE, AlGER, BREALEOSE
SFE AR RRICBERRE A2 R, Ha OMEOER S, MM TR A F o AR Tk - THE &
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