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Abstract: As the smallest unit of living organisms, cells participate in a wide variety of biological activities.
The biochemical reactions on the level of cells or even single molecules have been the focus of revealing the
physiological activities of living organisms for quite a long time. In recent years, many studies have been
carried out to illustrate the influences of matrix properties on cellular bioactivities. Cells are prone to be af—
fected by mechanical microenvironment in many aspects, such as their viscoelasticity, the distribution and
dynamics of proteins, the interaction among proteins, signaling pathways, et al. Meanwhile, cells can also re—
spond to the environment and actively exert forces, resulting in the remodeling of the extracellular matrix,
the process of which is called “mechanobiology”. As a consequence, it is significant to understand cell-matrix
interactions in depth because it provides a new viewpoint to study the dynamics of physiological and patho-
logical conditions as well as to design and develop advanced bionic scaffolds. Researches on the interactions
between cells and matrix were summarized, and how matrix properties (e.g. rigidity and ligand density) influ—
ence cell behaviors (adhesion, migration and differentiation) was also discussed. These studies would provide
the basics for future mechanobiological development.
Key words: cells; mechanical microenvironment; rigidity; ligand density

(Life Science Research, 2019, 23(6): 487~493)

ks B EA.2019-05-07; 1[5 HHA:2019-06-18

ELWB . hEM L5 R4 YT H (2016M592073); 5 E ARFHF 54 0 BhI H (11804345)

PEB RN 245 (1984-), L TR FRIN L, YFU , F2 22 A o4 i 3 2 R0 K AR = 2E 5%, Tel: 0371-67758022, E-mail: lq@haut.edu.cn;* 3 il
Ve A ER(1971-), 22, RS FEE AT Tolk K02, FEMNF B E TR G L 2N, Tel: 0371-67758022, E-maitryixie@hautedu.cn,


mailto:lq@haut.edu.cn
mailto:ylxie@haut.edu.cn

488 o B

2019 4E

rEAE iR, M/ N B T——A i B
ML 2E, e EUN A BEAE R R P
FELER AR RN, T B ARAE S 129416 %, X
RSS2 HIE AVUANAER . KT .
AL S BRI B . AW 1A A A e e
g 2R K D’ Arey Thompson 7EH: “AERKATE
3 _F(On Growth and Form)” B4R 5 h 32 Y, Z )5
ORI Z () P R W2 R A B ) 12
B TAE . BE Y122 R, 15455
PIBFFEXT G 28 BB A3 | a7 B A PR e T A A2
RN AR AR, HAEE T Bt & 2 VIR — 1) 21
25T DRI ) 5 AR WAL S RN oy T AL 2 S T TR I
FH, X SR TR BRAE: 1 545F 5 Q] e 45y A= 40
2EAE SRR T LA,

I, 20 27 3500 A 58 £ 5 2 v e 2 i)
Bk BBk, DFIT N AR BB AR
1R 52 B o3 A B AR AR AR ABE I (extracellular
matrix, ECM) @G Bl H1EE # DL 40 i A5 5 5%
S5 IO A I ) 2 R R A RS S BT A
bR, DA SR By Y1y g B
J15F o AR P00 5 1 2 O 3 VA G o
ST R, ARSI LA Y2 15 R
IR AN, QRIS K 4HAEA 100 Pa
oAy, WUAZHEZ N 1 kPa, 454540408 10 kPa, BH
i 4 100 MPa F| 15 GPa?, (& THIEEZ 4N, ECM
BT IO AR 2 IR R YR (k)
YR SRR AN A E R R A A FE
SEM (] 1) o AR SO B A R S T P i 7 246
IS5 U FL S A I R B RS A AR S L
K AT ECM A4 J127 B dst

NFRIRE -

1 B FTRERE 715 X 40 B 3 BT B 520

TG, FE SRS R 0 41 4 I, 2l B
2 i B 5 T S W s Y, LA
FAIRIFSE 3, SR R 1 Je D B 1 (LM AR it 30~
100 kPa) b 220 %0 45 BEfa e, ZhRNmEE &,
T B EE I (MR R AE 1 kPa 247 R TIEEE
BE L B B 1) S A AR AL, BhFNSR AR, S
i FiE 5 6 R 3 A0 DE AR S R ANAEE T KR
ECM [ b, WARE T N LA U 2 R YIEEL
I Prager—Khoutorsky S5/l £ 1 AN [R] AR 1 (1)
R~ H £ S St (polydimethysiloxane, PDMS) FIZRE 4
7Bk I% (polyacrylamide, PAM), & PRZH 7 & hfi
(5 kPa)ZZ R4 L 4 B ET 24 200 it P9 28 2 B/ N H 0
%, WBhEE (53T L, eSS i R i 2 MPa
PIBERE I, Z0M N 2 B AR R Bl /D, 40
HHB AN . I, 255 B R AR A
B 2R A T A T A SR A0 et B B 1) — A T
FEhR o BUAR, JE 0T RS AR 52 1 8 4 B ) sk
T o AHOCHIFTHGE, AERERE S 2R, AN s
T [P ) il R, 286 B p WA T A 28 s s P 2ot
FAE I, T AR AR A, SRS ) 41 i
FIRITAZEBE Jalali S0 577 S8 fUget— 25 b
YR I, TERHEE A 218.85 Pa.385.58 Pa 19332 Pa
) PAM I, PR 0P s KA S 143 1R 028 nN
0.94 nN F1 1.99 nN, ELHEEUER 1 B 26 B 5
Z A RAL K FR . Rigato 258 57 7 AW EE 14
KB, FERE R A, AN R R
WU LT 4o . SRR, JE i B 1 T 3
BP0 E 2R AR 0, BT AT TSR A e

— i o B
= ST wmmer O
w0
Yk = YRR O O
AT il ML
RO AR AN BB SEREIEA L SRR R
HEBABREAT Y REMDGEIINEN R R
WA S R A J1 16} YAPTTAZ 2 F15E
RAE GRS i1 5 MG

1 BERFBEMENEEBRM TR LR

Fig.1 The influence of matrix microenvironment mechanics on cell adhesion, migration and differentiation
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