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Abstract

BACKGROUND: The extracellular matrix is a complex network structure, which not only builds physical support for tissue cells, but also plays an important
regulatory role in cell survival, proliferation, and death. Abnormal changes in the biochemical and biomechanical properties of the extracellular matrix can
significantly affect the proliferation, migration, immune evasion, and treatment resistance of tumor cells. Stiffness is an important mechanical property of the
extracellular matrix, and abnormalities in matrix stiffness are closely related to tumor progression.

OBJECTIVE: By reviewing the mechanism of extracellular matrix sclerosis, the impact of high stiffness matrix on tumor progression, and the latest research
progress in the treatment of cancer based on reducing matrix stiffness, to deeply understand the mechanical properties of the extracellular matrix, improve the
understanding of the complex mechanism of tumor progression, and provide new ideas and directions for tumor treatment.

METHODS: “Extracellular matrix function, extracellular matrix stiffness, collagen deposition cross-linking, extracellular matrix stiffness therapy, immunotherapy”
were used as the search terms in Chinese and English. Relevant literature published from January 2016 to June 2024 was searched in CNKI, PubMed, and

WanFang databases, and 80 articles were finally included for review.

RESULTS AND CONCLUSION: (1) Deposition and excessive cross-linking of collagen and elastin in the extracellular matrix leads to matrix remodeling, which

in turn increases matrix stiffness. This sclerosis activates pro-cancer signaling pathways such as cyclin-D1, Rho/ROCK, p-PXN-Rac1-YAP, and STAT3/p-STAT3,
promotes malignant behaviors such as cancer cell proliferation, metastasis, tumor microangiogenesis and immune escape, and accelerates tumor progression. (2)
Reducing the deposition and cross-linking of matrix proteins can reduce matrix stiffness, which cannot only inhibit the activation of multiple cancer-promoting
signaling pathways, but also enhance the penetration and delivery of drugs at tumor sites, which is a new strategy for cancer treatment. (3) At present, drugs
based on matrix degradation to reduce tumor stiffness are under development, and a few drugs have entered the clinical trial stage, which are expected to

provide a new powerful weapon for tumor treatment.

Key words: matrix stiffness; tumor cells; biological behavior; cancer treatment; immunotherapy; extracellular matrix; engineered tissue construction
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Mg 6912 2 A bR F e X

2.3.3 HAURARE Ao B R B AL HRERE T VAR A AT R
iy LR R R AL, Rt A I E R AR (4o E- 4558
EG ) KA R GG HEARVA R TR AR B (o N- 455554 .
vimentin) & A K-F A &, @O AR A T, FEH
VN I ) RN Rk s At JE P 3 il
# 16 kPa. 10kPa. 6 kPa 49 #BARAENATARAL, 4 4ifbAniE
TR 6 AR B ST3E AT e, RILG B %A 4AAR Lk,
EEHEELAF T ARG EMLE- 45588 R LB
Mfk, N- 45457 @ A= vimentin 9 2 XY EHA 5, R
Smad2/Smad3 B ALK P AL B &, A K Bl Anikh
F oS5 TAE IR mieth i KRB a5 5, X 2 S
F LRI E E 4] T HAE LI E e N- 4555 %
. vimentin, p-Smad2 f= p-Smad3 4%, 2 LB T E-
ARG M RE, KRR G AR A A E Bl
Fo sk tF oS5 IR T AR B 064 b R 1A 440 PO b
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H R ARACAR 2 OE FUBR SR f R b 42 B T TWISTL 494% 5
A%, W TWISTL ] 247 %) E- 45 56 & & ¢4 R A AT 3 1A &
JRAERY B tm 0942 A i A% BY. AR AR T Al T
NEAT1/WNT/B- ik 3R & MUt 1842 B2, Pin/YAP®
ABLBNEEA R G 2 FRBKPEFE. THET AR
98 om FL b4 R 1A AR AL B,

2.3.4 AR SR e T AR XARE W RIK AP
Jofm T4 ie, B AREHG . HEARH. %
AL REA BB B ARG L, ERETE.
HHf G R PRETZNER. HRREY, RREAT
VAR G fa T AR R AR E M KA. Blde ERA
JGLLEF, BRI i E BCLIL A A T #1425 Wt/
B iE I & 3 IR T R et T AR AR S A B AR
AR, R ARACIE I E YAP/TAZ. 2B R EIE G
B (MAPK) #= 5% I BE JILBE 3 ¢t B4 (PI3K) 12 58 343 3% Mk
B o Al K AT E e AR Y LR EALF,
1348 ol B MR B LT 5 ST EHENELS T
F AR SRR R T @Rt R F T AL R AR E e
FAE 3T BT A B 9 tm 0 T AR AR AR AR BEAE R, R AT
LY, AT BIFAF, MR @ICEZEZH KPR
JE T amietn 2R EMA L F@me-TH, FHARBRKE,
WA % 40 42 AR AR 638 AR AR 4l BOAR E FE AL A
mie, #—HRBFRBGRE D EFABART, M
£ A AR E 6938 An, miR-29b-5p &4 & A E R, i@ it 4
PI3K/Akt/Stat3/Sox2 1% 5 il 344K T B M 95 am e 64 F tm i
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235 AR ARG R RS e BPTE, ERARLA
Pt an 938 FE, Wm0 3EIhE B AW E, B
s, B fm e AR 40 AR 6G R UL T AR AL 6 R A ARG
WA MR ANRET R, AARKIAA AR LRAT
YAP/TAZ 64 &5, EM YAP/TAZ AL 3 F X AL H &
R, Ak, BT HOBHEZRE (H HBEHEE
Ea 1 AFHABEERG 3) AL, BT @it 8§
¥t Fk, EALEY YAP/TAZ i id 3 hods B AR iR 42 £
LB (9] 4o TAE B . FUBR B 2B . 7 BR BRI B . RbE -2, 6-
AR ) 6 R AR e AR BE AR, A mllE SRR
%0662, /e, LAY YAP/TAZ =T AR iR 1 48 % A &
B E) K AEEE, YEIR ARG F HAEARM. KRR AUE g
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oA B AL meRg R ARG S BRI A LK
&) SREBP #43& b, 877 & A 6g I St AXadt; £ 9849 YAP/
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it — Ak AR E AR DR RE, A
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R A AR P AT T 69T, HF B B e) R A KR
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T SNF5 49 & A, SNF5 &9 it & 4 i@& it STAT3/p-STAT3 12 5
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R T B EEmemdt "™, MERREGWITERL
BB E 3G m, R IGAIASE 25 B A 6
KE, EEARREGET ety 5 E K, R4
T T @ MR b agizid, LRy T T @iy iEiih
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F R L) % BN AR, AT e SR ik ik MY,
Sel, AR ARACEE 6 B JE AR K R AT L dm 0 R A% a8 1T 4y
B R g A A0 TR R 4] CD8' T 4w il 5 %, 0% 4m it 3 £ 5|
Frdasasr P, miE M2 B Evmie. AP T @i, Rk
2 4 m A0S S 5 A ) 4w B AE I B S SR AR IRBE P 64 p A5
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ILE 4.
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%, BEE5 TEA 4 MR KR E a4 DR AR E LR
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YAP/TAZ-TEAD A8 ZAE ), [RIEAZ 5463 77 & 5T At A
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TRPVA B FifiH, &7 VAR 2Ll AR — i) 6915 5 4%
S, Apn| BRSPS 6 B B bt R Y,

B AT fm s AR AR A 5 % S5 A P Z 18] B AR I AR R AL
RAZ RN KIE, RIOARIRE T AT B R 5000%
7RI, bR BT SAPRIRE ST BB RS TT . BT
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3 REEERE Summary and prospects
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