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Effect of Osteopontin on Nuclear Mechanics of Bone Marrow
Mesenchymal Stem Cells and Its Involved Molecular Mechanisms

QIAN Zeyi1 , ZHENG Zhiyuez, SONG Guanbin®
(1. Chonggqing Liangjiang Yucai Middle School, Chongqing 410200, China; 2. College of Bioengineering,
Chongqing University, Chongqing 400030, China)

Abstract; Objective To study the effects of osteopontin (OPN) on the nuclear mechanics of bone marrow-de-
rived mesenchymal stem cells (BMSCs) as well as its involved mechanisms. Methods The BMSC migration
was evaluated using the Transwell assay. An atomic force microscope (AFM) was used to determine the elastic
modulus of the BMSC nucleus and analyze the changes in the nuclear mechanics of the BMSCs after treatment
with OPN. The activation of focal adhesion kinase ( FAK) and extracellular signal-regulated kinasel/2 (ERK1/2)
was measured by Western blot. The role of the FAK-ERKI1/2 signaling pathway in mediating the OPN-affected
BMSC nuclear mechanics was investigated by employing a specific inhibitor. RT-PCR and Western blot were
used to detect the expression of Lamin A/C at mRNA and protein levels in the BMSCs, respectively. Results

The elastic modulus of the BMSC nucleus exhibited a significant decrease after OPN treatment compared with
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that of the control group. OPN could upregulate the phosphorylation level of FAK and ERK1/2, but the inhibitor of
FAK or ERK1/2 restored the OPN-decreased elastic modulus of the BMSC nucleus and inhibited the BMSC mi-
gration significantly. After treatment with OPN, the expression of Lamin A/C in the BMSCs reduced significantly,

and such a reduced expression could be suppressed by the inhibitor of FAK or ERK1/2. Conclusions OPN could

probably downregulate the expression of Lamin A/C of the BMSCs via the FAK-ERKI1/2 signaling pathway, de-

crease the stiffness of the BMSC nucleus, and promote the migration of the BMSCs. The research outcomes

provide the experimental evidence for further understanding the mechanism of the OPN-regulated BMSC migra-

tion and its potential clinical application.

Key words: osteopontin (OPN) ; bone marrow mesenchymal stem cells (BMSCs) ; nuclear mechanics; FAK-

ERK1/2 signaling pathway; cell migration
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Fig.1 Effects of OPN on nuclear mechanics of rat BMSCs
(a) Morphology of cultured BMSCs, (b) Nuclei isolated
from BMSCs, (c¢) Elastic modulus detection by AFM for
BMSC nuclei, (d) Effect of OPN on elastic modulus of
BMSC nuclei
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