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Mechanisms of rigidity-dependent differentiation of mesenchymal stem cells

Mizuno, Kensaku

13,400,000
(NSC)
Rho RhoGEF MSC
RhoGEF 7 RhoGEF 14

10 RhoA GEF 6

RhoGEF MSC
(MSC) RhoGEF
MSC
MSC MSC

Our research aimed to elucidate the molecular mechanism of substrate
stiffness-dependent differentiation of mesenchymal stem cells (MSCs) through actin cytoskeletal
remodeling. RhoGEFs, activators of Rho small GTPases, contribute to each function of actin
remodeling that has diversified during evolution in higher organisms. We comprehensively searched
for the RhoGEFs that are involved in adipocyte differentiation of MSCs using RNA interference
method, and identified 7 and 14 RhoGEFs as contributing to the promotion and suppression of
adipocyte differentiation, respectively. Ten of the 14 RhoGEFs that inhibit adipocyte
differentiation are RhoA-targeting GEFs, six of which were reported to be involved in mechanical
stress responses. These results suggest that these RhoGEFs regulate MSC differentiation in a manner
dependent on substrate stiffness.
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