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Effects of different substrate stiffness on adhesion, spreading and
migration of human hepatocellular carcinoma cells

YANGBEN Yan-Zi*®, WANG Hong-Bing®®, TAN Qiao-yan*®, YANG Li *° (a. Key Labora-
tory of Biorheological Science and Technology, Ministry of Education; b. “111” Project Laboratory of Biome-

chanics and Tissue Repair, Bioengineering College, Chongqing University, Chongqing 400044, China)

Abstract: Objective To investigate the effects of substrate stiffness on the adhesion, spreading and migration of
hepatocellular carcinoma cells as well as the regulation of cytoskeleton assembly and integrinBl expression, and to
explore the role of substrate mechanical properties in the metastasis of hepatocellular carcinoma cells. Methods
The polyarcylamide gel with different stiffness was achieved by varying the relative ratio of acrylamide to bis acryl-
amide. The substrate surface was cross-linked with extracellular matrix molecules for cell adhesion. The adhesion,
spreading and migration of hepatocellular carcinoma cells on substrates with different stiffness were recorded by
phase contrast microscope and made quantitative analysis by Image J software. The cytoskeleton assembly on
substrates with different stiffness was detected by immunofluorences assay, and the expression of integrinlon dif-
ferent substrates was measured by flow cytometer. Results The rigid substrate enhanced the adhesion and
spreading of hepatocellular carcinoma cells in shortened time. Neither the soft (1.1 kPa) nor over rigid ( glass)
substrate facilitated the migration of hepatocellular carcinoma cells, and the maximum migration velocity was found
on the substrate with moderate stifiness(10.7 kPa). The rigid substrate could promote cytoskeleton assembly and
integrinBl expression. Conclusions The effects of substrate stiffness on adhesion, spreading and migration of
hepatocellular carcinoma cells are regulated by the cytoskeleton assembly and integrin expression.
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Fig.2 Percentage of hepatocellular carcinoma cell adhesion on substrates with different stiffness
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Fig.3 Perimeter, project area (a) and spreading time (b) of
hepatocellular carcinoma cells on substrates with different stiffness
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Fig.5 Cytoskeleton arrangement of hepatocellular carcinoma cells on substrates with different stiffness after 24 h culture
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