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Cytoskeleton and mechanical signal transduction

Yao Yi-cun, Liang Wei-guo, Ye Dong-ping (Department of Orthopedics, Fourth Affiliated Hospital of Jinan
University, Guangzhou Red-Cross Hospital, Guangzhou 510220, Guangdong Province, China)

Abstract

BACKGROUND: Cells under mechanical stimulation can achieve their biological functions by converting
mechanical signals into chemical signals through certain signal transduction mechanism. As the fibrous
framework throughout a cell, cytoskeleton is one of the critical components in this process.

OBJECTIVE: Through systemically analyzing the role of the cytoskeleton in mechanical signal transduction, to
provide a potential therapeutic target for the clinical treatment of cytoskeleton related diseases.

METHODS: In order to search relevant articles about the mechanics mechanism of signal transduction of
cytoskeleton from PubMed and CNKI databases (from 1990 to 2012), a computer-based search was performed,
using the key words of “cytoskeleton, microtubules, microfilaments, intermediate filaments, mechanical
stimulation, signal transduction” in English and Chinese, respectively. After eliminating literatures which were
irrelevant to research purpose or containing a similar content, 48 articles were chosen for further analysis.
RESULTS AND CONCLUSION: Mechanical stimulation plays an important role in cell proliferation, development
and apoptosis. With the gradual understanding of the biological function of cytoskeleton, people have found that
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cytoskeleton is one of the critical components in the process of the mechanical signal transduction. After getting
mechanical stimulation, cytoskeleton can be reorganized through Rho, protein kinase C, integrin and mitogen-activated
protein kinase signaling pathways, then converting the mechanical stimulation to chemical signals and finishing its

biological functions finally.

Subject headings: cytoskeleton; signal transduction; Rho-associated kinases; protein kinase C; integrins;

mitogen-activated protein kinases
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HATIE, T HEAEEASRIF188F, P EL148%,
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#K[1-18]7F A Rho K% & X B EAF-# F 5 k) kxt mfeL g
VR . LHK[19-24) A% & #BECE IR EAN500 7
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2 %R Results
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211 A E RO A R @R % (cytoskeleton,
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DL B L WL TRELSEE, wREAELETE
(MAPs). IiA%& & (motor protein)3F.
212 @l ERAGE @I EReY 3 HraAENS
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. mietBF AN NI mILES),
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MmN AE e F iR, BB NN FE T RIAAA
Rho K3 . Z&Q i C. #460%. 24T HHMENEY
B ( MAPK). Ca®'idi. @il F. — &L A(NO)E
7.
221 Rho £# Rho & %#% 2 Ras # 7 &A 51",
AH—K N 4H5F G %&4a( Small G protein, X4k GTP
ase, B GTP &) . 3| B A A1k, 24X I &4 Rho.
Rac #= Cdc42 EAR & =N L Rixk+4%. Rho &
P.O. Box 10002, Shenyang

110180 www.CRTER.org



BEHFT, 5 WIERET 57 5147

@7z v coreron

GAR GTPEEEN, 2@ANESHFHEZRA,
Aotk ik s 3: F GTP £ 44975 LR A F= GDP 4444 4E
FAKREZR, FamsME T HEEmRN, RIEE o
FEFHX” KA.

Rho: #F% &%, Rho /405 H 4F 4 i Be A fb W
BE S A5 St P AT P ooz, fd Bk A4y
AT 3% 38 & 8 »-F A Rho 48 %484 ROCK BAH & &
##%& 4 mDia®,

ROCK £ A —# GTP 4k #1495 X5 Rho & & 48 &
AR 93k BE, 454 Rho-GTP EiiE s, Ltk
amff, P 1L EGR R, I A MR T Rho & & ik F 5 ) 4
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B, 125 Hes o B G & A T4, Cdcd2 @it
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adhesion kinase, FAK)/Z T Src Kk, £ —H RRH
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224 MAPK £ 2 R % % & @ % 8 (mitogen-
activated protein kinases, MAPK) 2 £ A4z A ;-
RN — K b R BB G B, A6 = REK
0945 12 5 A4 (MAPKKK-MAPKK-MAPK), % #49
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R AR F K IEE F R mIeAs TAE SR . T
4 MAPK 13 58344 : i sME 598 3B (ERK1/2),
c-Jun E K% 3B ( INK1/12/3), p53 #84(a, B, v,
OYAB K 4L R EIE & %P (ERKS/BMK1). AR &
9, MAPK 1z 5@ 54 £ i B RIAT T B s R IEE TS
Y. 4 ERK1/2. p38 MAPK #= JNK +Tid iTig %
HSP27 & & 34 3% tm s § 22 e A4 BT,

& A8 % % @ (microtubule-associated  proteins,
MAPs) 4 & 1 % MAPs (MAP1A. MAP1B)#= I[ &
MAPs (MAP2. MAP4. Tau)@ %, 8% /& H7| F= 4k
HMERTHS AR T2, AL, MAPK 2
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4] FAK 5 paxillin 69 R VA B ok iEW, TH
FoEEmIie KRB RF S ERRY AmLF
R4z 545 50,

EmIF R, AEORS ML Bk
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225 il
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THF@E, —&3 MAPs ¢y 5883, A—F5 @, 4
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P A
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¥ (capping protein)xd fik £ 4 b % B2 5% 64 [T 45 &
Ca?' ey % 51,
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