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Abstract: It is reported that a change of gravity environment affects the growth and
function of some cultured cells. But the gravity response mechanism is not well
characterized. We hypothesize that a gravity change is sensed through a cytoskeleton
(tensegrity model) and transduced into biochemical signals by major extracellular
matrix receptor, integrin. In this paper, we examined the effect of hypergravity (60G)
on the formation of actin stress fibers in mouse osteoblast cell line MC3T3-E1. The
hypergravity induced a reorganization of the stress fibers. The reorganization was
reversible by a removal of the hypergravity loading. Partial destruction of stress fiber
formation with cytochalasin B and GRGDS peptide was recovered by hypergravity
loading. The reorganization of stress fivers by hypergravity was inhibited with a Rho
kinase inhibitor, Y-27632, indicating that Rho kinase plays a critical role in the
reorganization of actin stress fiber formation by hypergravity loading. This study is
part of activities of the working group of Science Steering Committee for Space
Utilization, JAXA-ISAS.
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Fig. 1 Hypothesis of hypergravity response
through cytoskeleton and integrin (tensegrity
model)
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Fig.2 Effect of adhesive inhibition and
hypergravity on reorganization of actin stress
fibers
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