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MECHANO-BIOLOGICAL RESPONSES OF ROS 17/2.8 CELLS TO DIFFERENT
ORIENTATIONS OF CULTURE SUBSTRATE?
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(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080,China)

Whether single cells or multicellular systems can sense and respond to gravitational changes becomes one
of key issues in gravity sensing studies. Direct effects of microgravity at the single cell level were found in the
cells without obvious gravity -sensing organelles "), However, lack of reasonable experimental models still
hampers the understandings to the mechanism of cell gravisensing. Those assays so far widely used to simulate
gravitational environment are hard to filter out the unwanted side effects induced by much stronger forces or
effects than cell weight >3/,

Here a novel and simple culture system was developed to test the effects of substrate orientations on
mechano-biological responses of culturing cells, in which the culture substrate was oriented upwards ( A),
downwards (B), and vertically (C) (as seen in Fig. 1.). As a static gravisensing assay, three subgroups of cells
were firstly seeded in A for 8 hrs and two of them were then inverted (B) and erected respectively (C) for further
culture.

To test the reasonability of the cul ture system, morphology of Ros 17/2.8 cells, known to be sensitive to
mechanical stress ' and to microgravity '*), were measured and compared in three procedures of A, B and C.
Measured cell area and cell perimeter increased with time in all procedures, and increasing gradients in B and C
are the highest and lowest respectivel . Shape factor, defined for cell sphericity, decreased with tim in B and C
but not in A. Cytoskeletal-immunostaining measurements demonstrated thatin B and C actin s tress fibers
accumulated at cell periphery and vimentin network around nucleus loosed and rounded up, as compared to
those in A. These dat supported our hypothesis that cells can sense the orientating variations in morphology and
cytoskeletal organization, suggested a novel gravisensing assay under a static condition.
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Fig. 1. Illustration of substrate orientations. (4) Upwards; (B) Downwards; (C) Vertically.
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