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MMPs B —25F B R MM ARES , B T2 &I 28 Fhak 52 , IRTEEYIAIT 71%
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2.1.1 MMP-1 5B E/ER
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X, EFHESRA. AR, EAZHE. BhEa. ERERE. TEhEEa. REE
H-18ECM EE/RS , BHBRAREEIRNFE SN ETREEFEREKBENERE
ECM , MMP-1 LR BRI TIERS | ISR, MMP-1 881 #2054
HHARRITEKTERAT R HENE. #ia0 , FETEF , MMP-1 S 3kA 54001 Tk
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Vascular Endothelial Growth Factor,VEGF) , {3 M £/ o $IE BT BT
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MMP-1 BaFRiEME. #%EF KB (nuclear factor kappa-light-chain-enhancer of
activated B cells , NF-kB) @ A—EEZRRIEMAXFREF |, M/ MRITAEEKE FB
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Tt AT AR KR FIEET , 5 MMP-1 B3 F L kB 44 , 5 AP-1 R
B, BEFIEE MMP-1 |5k, BHIEKRVERA 1 (early growth response protein
1, EGR-1) E&EFEMBIREATF a (tumor necrosis factor alpha , TNF-a) %%
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@, , (KT MMP-1 B 7E R srs KR v L AN % A .

MMP-1 EXATATTFTSRIGTEST , FLBIH TR ILIT 2990 i T HOBURE R B 5B
MMP-1 5@ (i AKT BOBEER (1 AR i T WRes 40 B 5 AR PR b XSH IEA A T 25 1, HAL I ] B8
W REEIRS Y ~ e EACH DL AT 5% o i LAEE[a) MMP-1 #1758 & LT 259
TBIT R AT B8 B IR -

3.3 itL M

HET, TR 1% MMP 050 E = %850 ~ #89 MMP 0515726 I RR S+ B R
HEE AR N RRBL ~ MR RN E A RS ERTE AL S B MMP-1 I 5
(WAZTEIAER o )@ T & Bk B R MMP-1 51570, R/ % o fth MMPs f93m], FERE!
VERR o sl R BGRB8 255, B MMP-1 #1758 sIRNA K33 2 R R0,
B REAYIRE, WoegEE -

75

MMPs %jﬁf’ﬁ%ifwéﬂéﬂ@ﬂE‘Vf%t\iﬁﬁ?% , A 53 MMP-1 (&% ECM, JF=/p
BHIMERN S Z KR ESTBHRANIOINEE , B AL BERAIEARATERKEEE
. TGF-B E4EEF MMP-1 (SR EA R —FERNNRERN. |, H—EK T E53 e
L2377 ﬁa&iﬁi&&m%w&ﬁﬁ’ﬁﬁﬁ , BHFRRFHT MR R NIR IR R PRt vt R
HLEHRMH T EEUMA. MMP-1 EZ F IR RS RS R BB TheE , FER A
BETMESIATTE NI DIER | RRBA—HTEH L FIFHSASEINTR | it 2w
ﬁﬁ%giﬁfﬁﬁm%&%%%%&%ﬁﬁ%&;m@miﬁD

(113K, X%, 83 , ¥ AREBEAMEEETNER [)]. £dr¥ , 2024,44
(7):1151-1160.

[2] KESSENBROCK K, PLAKS V, WERB Z. Matrix metalloproteinases: regulators of the
tumor microenvironment[J].Cell,2010,141(1):52 - 67.

[3]RASPOLLINIMR,CASTIGLIONEF,ROSSIDEGL'INNOCEVTID, et al. Difference in
expression of matrix metalloproteinase-2 and matrixmetalloproteinase-9 in patients



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202604.00156
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202604.00156V1

with persistent ovarian cysts[]].Fertil Steril,2005,84(4):1049-1052.

[4]ZIOBERBL, TURNERMA,PALEFSKYJM,et al.Type 1 collagen degradation by invasive
oral squamous cell carcinomal[J].Oral Oncol,2000,36(4):365-372.

[5] KERKELAE,SAARIALHO-KEREU.Matrix metalloproteinases in tumor

progression:focus on basal and squamous cell skin
cancer[]].ExpDermatol,2003,12(2):109-125.

[6IMING XY, ZHANG X, CAO TT, etal. RHCG suppresses tumorigenicity and metastasis
in esophageal squamous cell carcinoma via inhibiting NF-kB signaling and MMP1
expression[]]. Theranostics ,2018, 8(1):185-198.

[7INGUYEN C H, SENFTER D, BASILIO J, et al. NF-kB contributes to MMP1 expression
in breast cancer spherods causing paracrine PAR1 activation and disintegrations in
the lymph endothelial barrier in vitro [J]. Ocotarget, 2015, 6(36): 39262-39275.
[8ILIT, SHI W, HO MS, et al. A Pvr-AP-1-Mmp1l signaling pathway is activated in
astrocytes upon traumatic brain injury[J]. Elife , 2024 , 12:RP87258

[9] | WESTERMARCK . A SETH. VM KAHARI . Differential regulation of interstitial
collagenase (MMP-1) gene expression by ETS transcription factors[J].Oncogene, 1997,
14(22):2651-2660.

[10] M BOND, A H BAKER, A.C NEWBY. Nuclear factor kB activity is essential for
matrix metalloproteinase-1 and -3 upregulation in rabbit dermal fibroblasts[]].
Biochemical and Biophysical Research Communications, 1999 , 264(2) : 561-567.
[11] YEO H, LEE JY, KIM J,et al. Transcription factor EGR-1 transactivates the MMP1
gene promoter in response to TNFa in HaCaT keratinocytes[]]. BMB

Rep, 2020, 53(6):323-328.

[12]LIU H, LAN T, LI H,et al. Circular RNA circDLC1 inhibits MMP1-mediated liver
cancer progression via interaction with HuR[]]. Theranostics, 2021, 11(3):1396-1411.
[131%#e, R, 25 miR-623 5] MMP1 ¥ &8 BRI ING(E ~ TR AMRZE]) ] IR E
%,2024,32(14):2511-2517.

[14]1SONG Y, LUM, FENG L, et al. Identification of potential immunotherapy
biomarkers for breast cancer by bioinformatics analysis []J]. Biosci Rep, 2022,
42(2):BSR20212035

[15]BOSTROM P, SODERSTROM M, VAHLBERG T, et al. MMP-1 expression has an
independent prognostic value in breast cancer [J]. BMC Cancer, 2011, 11:348.
[16]SHEN C J, KUO Y L, CHEN C E, et al. MMP-1 expression is activated by Slug and
enhances multidrug resistance (MDR) in breast cancer [J]. PLOS One, 2017,
12(3):e0174487.

[17IRF, 2 £ FBLLE, . AT2R ~ MMP1 72 =AM FLAE T R9RIK RIS & L) ). M /RiEER
K224, 2018, 52(5): 469-473.

[18]ROY R, YANG J, MOSES M A. Marix metalloproteinases as novel biomarkers and
potential therapeutic targets in human cancer[J]. Journal of Clinical Oncology,
2009,27(31):5287 - 5297

(19118, ZHEH, ZR3EF. ME CAL25 ~ HE4 ~ SAA F1 MMP-1 Bk A& fai % BR S 2 W A i 1
fHEINERFSE)]. SEARESE, 2022, 37(3): 380-383.

[20] DOSSING K B V, BINDERUP T, KACZKOWSKI, et al. Down-regulation of miR-129-5p
and the let-7 family in neuroendocrine tumors and metastases leads to up-regulation
of their targets egrl, g3bpl, hmga2 and bachl[]]. Genes ,2014, 6(1):1-21.

[21] PIETRZAK |, MIROWSKI M, JELEN A |, et al. Decreased MMP1 gene expression in
acute myeloid leukaemia[]J]. Molecular Biology Reports,2019, 46(2): 2293-2298.
[22] ITO K, KITAJIMA Y, KAl K, et al. Matrix metalloproteinase-1 expression is regulated
by HIF-1-dependent and epigenetic mechanisms and serves a tumor-suppressive role
in gastric cancer progression[]]. International Journal of Oncology, 2021, 59(6):102.
[23] PRIMROSE ] N, BLEIBERG H, DANIEL F, et al. Marimastat in recurrent colorectal
cancer: exploratory evaluation of biological activity by measurement of
carcinoembryonic antigen[]]. Br J Cancer, 1999, 79(3-4): 509-514.

[24]CHEN L, CEN Y, QIAN K, et al. MMP-1-induced NF-kB activation promotes
epithelial-mesenchymal transition and [Jacituzumab govitecan resistance in hormone
receptor-positive breast cancer[]]. Cell Death Dis, 2025, 16(1): 346.

[25]KIM H W, PARK | E, BAEK M, et al. Matrix metalloproteinase-1 (mmp-1)
upregulation through promoter hypomethylation enhances tamoxifen resistance in
breast cancer[]]. Cancers (Basel), 2022, 14(5): 1232.

[26] HUANG C, LI'Y, GUO Y,et al. MMP-1/PAR1/SP/NK1R paracrine loop modulates early
perineural invasion of pancreatic cancer cells[]]. Theranostics, 2018, 8(11): 3074-3086.



http://www.biomedrxiv.org.cn/article/doi/10.12201/bmr.202604.00156
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

10.12201/bmr.202604.00156V1

[27]1 XU D M, CHEN L X, XUE T,et al. Decoding the impact of mmp-14+ malignant subsets
on tumor-immune interactions: insights from single-cell and spatial transcriptomics[]]. Cell
Death Discov, 2025, 11(1): 244.

[28] ZHANG |, FUJIMOTO N, IWATA K,et al. A one-step sandwich enzyme
immunoassay for human matrix metalloproteinase 1 (interstitial collagenase) using
monoclonal antibodies[]]. Clin Chim Acta, 1993, 219(1-2): 1-14.

[29] SUNAMI E, TSUNO N, OSADA T,et al. MMP-1 is a prognostic marker for hematogenous
metastasis of colorectal cancer[]]. Oncologist, 2000, 5(2): 108-114.

[3015K &l . MMPL JE i ¥0E AKT 8 B (3 T R AT BGTE ~ 3R AIEAm 25 D1 Kb, e R 2,
2022,000538.



	2.1.1 MMP-1与肿瘤微环境的相互作用
	2.1.2 PAR1信号通路

