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Fig. 1 Mn* stimulated the level of activated 1 integrin
(a) BMMSCs cultured on plastic plates were lysed in the presence of
Mn? or not (control), followed by Western blotting analysis of activated
B1 integrin levels using HUTS-4 antibody (Chemicon) and total g1
integrin. Data represent one experiment (of three conducted).
(b) Statistical analysis of the results in (a). P values indicate statistical

differences from the control cells (x + s; n = 3).
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Fig. 2 Activated 1 integrin was upregulated on soft
substrate
(a) Activated and total B1 integrin levels in BMMSCs 0.5 or 2 h after
seeding on stiff or soft substrate analyzed by Western blotting. Gels are
representative of three experiments. (b) Statistical analysis of results in
(a). P values are for differences in 1 integrin levels normalized with
total B1 integrin between stiff and soft substrates (x + s; n = 3).
W : Stiff; O : Soft.
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Fig. 3 Activated 1 integrin was upregulated on soft substrate as early as 0.5 h after seeding

(a) Immunocytochemical staining of activated and total g1 integrin levels in BMMSCs 0.5 h after seeding on stiff or soft substrate. Microphotographs

are representative of six experiments. (b, ¢) Fluorescence intensity of 81 integrin quantified using ImagelJ software. Statistical analysis of results in (a) is

shown. P values are for differences in 31 integrin levels between stiff and soft substrates (x + s; n = 6).
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Fig. 4 FAK phosphorylation was induced on stiff
substrate
(a) Phosphorylated and total FAK levels in BMMSCs 2 h after seeding
on stiff or soft substrate analyzed by Western blotting. Gels are
representative of three experiments. (b, ¢) Statistical analysis of results in
(a). P values are for differences in phosphorylated FAK or total FAK
normalized with GAPDH between stiff and soft substrates (x + s; n = 3).
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Fig. 5 Raf-1 activity was induced on stiff substrate
(a) Raf-1 activity in cells growing on stiff or soft substrate was
determined by the ability of MEK 1 phosphorylation by cell lysates. Gels
are representative of three experiments. (b) Statistical analysis of results
in (a). P values are for Raf-1 activity between stiff and soft substrates

(x +s;n=3).
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Fig. 6 ERK1/2 phosphorylation was induced on stiff
substrate
(a) Phosphorylated and total ERK1/2 levels in BMMSCs 2 h after
seeding on stiff or soft substrate were analyzed by Western blotting. Gels
are representative of three experiments. (b) Statistical analysis of results
in (a). P values are for differences in phosphorylated ERK normalized by
total ERK between stiff and soft substrates (x + s; n = 3).
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Fig. 7 The difference in activated (31 integrin level
between stiff and soft substrate was blocked by FAK
inhibitor
(a) Activated B1 integrin levels in BMMSCs 2 h after seeding on stiff or
soft substrate in the presence of PF573228 or DMSO were analyzed by
Western blotting. Gels are representative of three experiments.
(b) Statistical analysis of results in (a). P values are for differences in 81
integrin levels normalized with GAPDH between stiff and soft substrates

(x + s; n =3). l: DMSO; [: PF573228.
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ECM Stiffness Regulates Integrin Activity via FAK-Raf Pathway
in a Negative Feedback Manner”

DU Jing, ZU Yan, XU Yue, YANG Chun™

(Institute of Biomechanics and Medical Engineering, Engineering Mechanics Department,

School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract ECM stiffness has profound effects on cell migration, cell cycle, proliferation, differentiation,
especially stem cell fate dictation. The underlying mechanism has not been elucidated so far. As a cell-adhesive
protein, integrin is known as a mechanosensor positioned at the beginning of mechanotransduction. Our previous
work demonstrates that ECM stiffhess regulates the activity level and subcellular distribution of B1 integrin.
However, the mechanism of 31 integrin activity regulation by ECM stiffness is still unclear. In the present paper,
by using a monoclonal antibody specifically recognizing the active conformation of B1 integrin, we observed that
soft ECM significantly enhanced the level of active B1 integrin in comparison of stiff ECM. Meanwhile, the
activity of FAK-Raf-MEK-ERK was markedly promoted by stiff ECM. The inhibition of FAK-Raf pathway
rescued the low activity level of B1 integrin on stiff ECM, indicating that stiff ECM may inhibits B1 integrin
activity by FAK-Raf pathway in a negative feedback manner. In summary, we found a mechanism of the regulation
of Bl integrin activity and downstream signal by ECM stiffness and provide a cue for understanding the
mechanosensing of ECM stiffness by cells.
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