Accepted Manuscript

Low-level shear stress promotes migration of liver cancer stem cells via the FAK-
ERK1/2 signalling pathway

Jinghui Sun, Qing Luo, Lingling Liu, Guanbin Song

PII: S0304-3835(18)30276-3
DOI: 10.1016/j.canlet.2018.04.015
Reference: CAN 13855

To appearin:  Cancer Letters

Received Date: 23 January 2018
Revised Date: 26 March 2018
Accepted Date: 12 April 2018

Please cite this article as: J. Sun, Q. Luo, L. Liu, G. Song, Low-level shear stress promotes migration
of liver cancer stem cells via the FAK-ERK1/2 signalling pathway, Cancer Letters (2018), doi: 10.1016/
j-canlet.2018.04.015.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.canlet.2018.04.015

Abstract

Cancer stem cells (CSCs) are a small subpopulation of tumour cells that have been proposed to be
responsible for cancer initiation, chemotherapy resistance and cancer recurrence. Shear stress
activated cellular signalling is involved in cellular migration, proliferation and differentiation.
However, little is known about the effects of shear stress on the migration of liver cancer stem
cells (LCSCs). Here, we studied the effects of shear stress that are generated from a parallel plated
flow chamber system, on LCSC migration and the activation of foca adhesion kinase (FAK) and
extracellular signal regulated kinasel/2 (ERK1/2), using transwell assay and western blot,
respectively. We found that 2 dyne/cm? shear stress loading for 6 h promotes LCSC migration and
activation of the FAK and ERK1/2 signalling pathways, whereas treatment with the FAK
phosphorylation inhibitor PF573228 or the ERKL1/2 phosphorylation inhibitor PD98059
suppressed the shear stress-promoted migration, indicating the involvement of FAK and ERK1/2
activation in shear stress-induced LCSC migration. Additionally, atomic force microscopy (AFM)
analysis showed that shear stress lowers LCSC stiffness via the FAK and ERK1/2 pathways,
suggesting that the mechanism by which shear stress promotes LCSC migration might partially be
responsible for the decrease in cell stiffness. Further experiments focused on the role of the actin
cytoskeleton, demonstrating that the F-actin filaments in LCSCs are less well-defined after shear
stress treatment, providing an explanation for the reduction in cell stiffness and the promotion of
cell migration. Overal, our study demonstrates that shear stress promotes LCSC migration
through the activation of the FAK-ERK1/2 signalling pathways, which further results in a
reduction of organized actin and softer cell bodies.
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