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(BRX) Az Elucidation of molecular behaviors of a-catenin as a mechanical-chemical transducer
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In many fundamental processes such as morphogenesis and wound healing, cells cooperatively
generate local force in order to drive tissue deformation and purse string activity. Local force
between cells is maintained by intercellular adherens junction (AJ), which adapts its size and
stability to applied force from adjacent cells. a-Catenin, a component molecule of AJ, plays key
roles as a mechanical-chemical transducer recruiting vinculin under tension for remodeling AJ
formation. Although the roles of a-catenin as a transducer have been reported by molecular
biology study, its mechanical behaviors remain unclear at molecular level.

In this study, we analyzed the mechanical behaviors of a-catenin based on single-molecule
AFM (atomic force microscopy) nanofishing, a method for directly loading single biomolecules.
In order to observe binding reaction of vinculin to a-catenin during nanofishing, we combined
AFM nanofishing method with single-molecule observation by TIRFM (total internal reflection
fluorescence microscopy).

First, as a result of AFM nanofishing using mutant a-catenin molecule without the
auto-inhibited structure, we revealed that the mechano-sensitive domain opens its auto-inhibited
structure in the initial behavior under tension, referred to “switching” in our study. This result is
going to be submitted to a journal for publication. Second, we succeeded to observe the binding
reaction of vincuin to a-catenin in AFM-TIRFM combined system. Although this result is yet
preliminary, we believe that our method has a potential to uncover a new cellular function from a
single-molecule experiment. We are pursuing the experiments for publication in journal.




