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Effects of substrate stiffness on the migration of hepatic and
hepatoma carcinoma cells
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(a. College of Bioengineering; b. College of Chemistry, Chongqging University, Chongqing 400044, China)

Abstract. Objective To investigate the cause of tumor cell migration by comparing the effect of substrate stiff-
ness on hepatic and hepatoma carcinoma cell migration so as to understand the invasive characteristics of tumor
cells. Methods Immunofluorescence staining, morphological analysis and transwell were employed to observe
the morphological characteristics of HCCLM3 and L02 cells on different substrates and test their migration charac-
teristics with the quantitative analysis. Results (1) The migration rate and net translocation of HCCLM3 and L02
cells on 4 kPa substrate was higher than those both on 0.5 kPa( most soft one) and on glass (the hardest one)
substrates, and L02 cells also displayed higher migration efficiency than HCCLM3 cells on such substrates. (2)
The mean-squared displacement of HCCLM3 and L02 cells on different substrates showed consistent tendency,
and the directional persistence of L02 cells on the softer substrate was significantly higher than that of HCCLM3
cells. (3) In0.5 and 1 mg/mL three-dimensional collagen environment, the number of invasive cells of HCCLM3
was remarkably more than that of L02 cells. After adding MMPs inhibitor GM6001 (40 ug/mL) , the number of in-
vasive cells was notably increased in HCCLM3 cells, but notably decreased in L02 cells. Conclusions (1) In
two-dimensional comparatively soft environment, L02 cells displayed an efficient migration due to its higher direc-
tional persistence. (2) In three-dimensional collagen environment, the invasion efficiency of HCCLM3 cells was
significantly higher due to the various modes of migration adaptation to the microenvironment.
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Fig.2 Effect of substrate stiffness on the cell morphology (a) Immunofluorescence of HCCLM3 and L02 cells, F-actin were stained with
FITC-phalloidin, Bar =20 um, (b)L/S of HCCLM3 and L02 cells, (c¢) Cartoon!®’ . branch of cells, presented as percentage of total cells
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Fig.4 Effects of substrate stiffness on cell directional persistence (a) Semicircular histograms showing the distribution of turn angles,
(b) Cartoon!® ; quantification method for the turning frequency of cells, (c) Directional persistece of HCCLM3 and L02 cells, (d) Perime-
ter plots shown as the shapes of the cells during cell migration( red and green sector of each cell show the retractions and protrusions, re-
spectively)
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Fig.5 Effect of collagen with different concentration on the cell invasion (a)HCCLM3 and L02 cells were seeded on top of a collagen and
40 ug/mL MMPs inhibitor GM6001 were added. After 16 h, crystal violet staining and phase-contrast microscopy were conducted, (b) The
number of invasive cells
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