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Abstract; Objective To explore the effects from the synergy of substrate stiffness and hypoxia on epithelial-
mesenchymal transition (EMT) of colon cancer cells SW480 by simulating the microenvironment of human colon
cancer tissues. Methods Polyvinyl alcohol gels with different stiffness (4.5, 20, 40 kPa) were prepared to
simulate the stiffness of each part of colon cancer tissues. The morphological change of cells on substrate with
different stiffness was detected under simulated hypoxia ( CoCl, ) environment. The expression of hypoxia-
inducible factor (HIF-1a), and EMT markers E-cadherin, Vimentin, Snail 1 were detected by Western blot. The
mRNA expression of E-cadherin, Vimentin, Snail 1, matrix metalloproteinase-2 (MMP-2), and MMP-9 was
detected by quantitative real-time PCR (gRT-PCR). Results Under simulated hypoxia environment, with the
increase of substrate stiffness, the SW480 cells spreading area increased, and transformed from round shape
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into irregular polygon. The EMT of SW480 could be enhanced through up-regulating expression of Vimentin,

Snail 1, MMP-2, MMP-9, and down-regulating expression of E-cadherin. Conclusions This study is important for

exploring the synergistic effect of substrate stiffness and hypoxia on the EMT of colon cancer cells as well as the

molecular mechanism.
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Fig.2 Morphology and viability changes of SW480 cell on substrate with different stiffness under simulated

hypoxia environment
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Fig. 4 Effects of different substrate stiffness on the expression of EMT marker proteins in SW480 cells under simulated

hypoxia environment (a) Protein expression relative to B-actin, (b) Changes in protein and mRNA levels of EMT marker
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