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Abstract
Objective: To define the MMP11 expression characteristics and analyse the effect of MMP11 on the
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proliferation of ovarian cancer cells. Method: qRT-PCR and Western blotting were performed to
analyse MMP11 expression level in clinical tissues and cell lines of ovarian cancer (COV504), ei-
ther on RNA level, or on protein level. Additionally, CCK8 assay was validated to assess the influ-
ence of MMP11 on the proliferation of ovarian cancer cells. Result: The expression of MMP11 was
up-regulated in ovarian cancer and MMP11 could promote the proliferation of ovarian cancer
cells. Conclusion: MMP11 was positively associated with the initiation and progression of ovarian
cancer, subsequently rendering it as potentially effective biomarker for the early diagnosis and
treatment of ovarian cancer.
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O g 2 DL LM R 2 —, IF B S B A T R D, R T AL R A,
HH T A L 3 BN IR AIEIK SRR, B 2 2, R EOR 2 80 L AR P Sm T 2L TN
WL 1), MR 2RI T I Bl ZESRERPE MR, EROR IN S IR R0 21K T B S AN A e
B HIE T R A L B S0 A1 8 A B B AE s, & S ERRR MR I AL, i E T R A R 2
) fi s s EE K B[ 1] [2] 0 ARSI ASRFRA 10 B 5598 43 AL BRI AR B Ak =, ik 75 T ) B
S0 (1) FIRZ W ANE ST AR ORI 73 AR .

41 g 415 57 (Extracellular matrix, ECM) H 3 i JEFI A A B A B, B & IR . MR Z2HELLK
SR ER SRS, O0F IR G i ) e B R PR A R R AR o M A o ) A A ) A O SR AE P I 2 TR
PERR AR AR SR A EAE R, HoTsgma i A E . ik, REBEMEBREZFEY IR,

MMP 2K T4 5 F(@Zn™) KK EE I DIBE, EREV BRI LT BT A AN AL R B (1, 3 i o 4 g 4k
BRI AR N R I e A A A AR I [3] [4] [5] [6]. #E MMP ZKR I EE — A E s MMP-1 kI &6
60 RAFERIPIH, BIHATCAIL, FEARERAFCEKILT 24 F MMP JE[H, fEEHESIYFERAF, K
T 28 Flt MMP B:[K] . RRIE A8 SR A E], SCT LK MMP 20 DU K6 i J5Eg . BHIRER .
TR Z AR MMP. MMP ANY 55 41 i &1 J56 57 114 25 298 (20 P 4 25 0 B 1 R 400 B T 52 A P e e ) 2 ek R 24
MBS 1228 FeR MU A B AT 3 [3] [4] [5], T HAERAE . Sk FRERE AL A0 USSR
AR T FE AR A A AN T 2R A

eI £ R — BRI EL, MMP #0008 RN RIEMER], (H2BEE AR, RILHAE
S [FERE T UORE N VIR DIRE, IXHCRHAEFE T AT MMP (AR . MMP-2 /&2 MMPs Z % H 85—
B AR AR N A A DA B, AR S BB i AR, B ) E QLA ) — LT R .
HAG, BT MMP-2 4F, MMP-1, MMP-3. MMP-7. MMP-8. MMP-9. MMP-10. MMP-11. MMP-12.
MMP-14, MMP-23 I MMP-26 5 11 F MMP & T A A A0 24, anpse . WL 2Rk 4
%55 . MMP IR I 2 Fhygesim BRI TT S AT i 8 s [6]-[11]

MMP11 & MMP GBS R WG — 4, FERIA TR 4 A A0, 7ER i, 3
5T 0 LR 0 FRD PR PR 5 S8 RE AR D ) (AR AE,  JRAE MR MO e b R HE B LT Re, e RERE 2 40 i
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AR ARG, HREIR I R Y R AR AR TR, SR R T AU A0 R R A R [11] [12]. 5 MMP X
BRI HE R RAE, MMP11 B4 B SR AV FRAEAI T RE[11]: 1) MMPLL 7E4H i 2 N 4l 121
I, I CAREPERR AT W B A A, TR 2 HH e MMP T DG 5 P4 1 1 5 (00 T8 248k 70 1 21 48 i 41 5
2) MMP11 ANBE/KfE MMP ISR (ZAE R A AF4EER R AN EEA), HAN2EREA
B al-PU R OB BRE RFAEKE T4 A EE 1 (IGFBP-1) AR M g, I HAes i Sl
WL 25 A R S R L S A ] N . BRFE R I, MMPLL 7E 22 Ffr SEAARE ) L5 A ZH 23 P A /e i R IA LA
RN . R R . SR ON S

CEWTFR B, MMPLL 7E40 i a5 A8 5] (145 5l A AR A B R O g 1) 2B R i 7 4
XU VR AE A [11] [12] [13] [14] [15]: 1) MMPL1 &5 8 ik 400l 4 A o T e St e o 30 . 1R B FN 672,
X5 MMP IR ERARIThRESRML: 2) —Legh iR sius Son, 72 i AT T B, MMP11
RERE AN IR (5672 . FTLL, MMPLL fE SR8 R 1 haE, I0F 75 Tik— BRIt 7t .

AWFF R MMP1L JE D572 B S50 40 i b 2255 B i ELAE BA B ik 5P SO 40 i fO B At B 1, IXE BT
B BE PR AT BR SR ) & AR AR AL AN MMPLL AT DA A O S 53012 W RLA 97 IO AR 5 A= Pdic
W, AT DA O SIS R G B TR T T R S
2. MRFn ik
2.1. ZABEIETRAN RNAI SE58

SEHRRE R FH Y COVS04  CRRTE N SLm 4t i R) N IS4t i 2, 24 RIWE 3 g i Akt
HARAT . COV504 4l 25575 T4 T 10%FBS. 100 pg/mL F% % 1 100 pg/mL 55 & ) RPMI1640
Ri 723 (Life Technologies). i E T 5% CO, 1) 37 CilpAt I 748 h b TR 7%

7E RNAI 286, {# ] Lipofectamine 2000 #E47 siRNA #44%, siRNA AEOZ4E [T MMP11 (I35,
ST RE T BB A E XTI, SIRNA ¥4 RiboBio (M, )& K.

2.2. RNA R R A EE PCR LI

fii Fi§ Trizol (Invitrogen) \ZALZURIZH 3R EL RNA, s s256 48 ] PrimeScript RT Master Mix (Ta-
kara). SYBR gPCR Mix (Toyobo) -+ qRT-PCR, R 27T ik PPl MMP11 F:[RIFIAKF, p-actin S [H
MTERNZSHE .

2.3. Western Blotting

A0 FNZH A 24% T RIPA 2203 (100 mM Tris-HCI. 300 mM NaCl. 2%NP-40. 0.5%t S iHEZHY),
SR TS N AR IR A ) (Roche) o i BCA 8 IR B0 2 1 5 £5(Thermo Fisher) 52 R I RE . 4555
HEE A SDS-PAGE MLk 7 B Jm, #42%] PVDF fik(Millipore), #AJ5 5 LAF & O B —FU4E 4'CoAF
Fid7 B E: MMP11 (Cell Signaling Technology, 8661; 1:1000 #%#%)f1 s-actin (Proteintech, 60004-1-Ig;
1:5000 FiFk). AR RN P LT Proteintech 2] (Rosemont). 4 [ 2k 7K AL 2 & 6 3
Quantity One (Bio-Rad)i#f {7 € &, p-actin 7E Western blotting SZ46 1 FHAE N 2

2.4, CCK8 LI

CCK8 52360 Fi T VP 40 0 A 3 ORI BT 96 L P (R 100 L U4 Bk37R)
A B BUTE R SR AT 652 IAI(37°C, 5% COy), FFFFLIIA 10 uL CCK8 J#i(Dojindo), JF 37°C
BEE 4 /NN, FRBERGISE 450 nm B KT
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2.5. GiitFE S
TR R A £ RHEZE(X +5)FoR, FHBIL SPSS 25.0 Grit- Bt T /b, 12 % 41 Lk
KHAECXS A5 . BT gt 4 500 P <0.05 W ZE S A G245 .
3. #R
3.1. BREBIGAKREER MMP11 EERIFRIEKFEEM

ARG I AL 21 IO EIEREA, FFH QRT-PCR A1 Western blotting i B §55 41 24N 1E 5 4 241 rh
MMP11 )RR AT R, R IUAES T IR 2H2E, MR 228 MMPLL [F3RIA7E RNA 7KF (1 1(A))
A A (B 1(B)EBAFE IR B, t Wi H TR B 0, ZRB AR 28 L(RNA K
*F: P=0.025; HHBI/KF: P=0.031).
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Figure 1. The expression level of MMP11 in clinical ovarian cancer samples. (A) The transcriptional level of MMP11 de-
tected by gRT-PCR; (B) The protein level of MMP11 validated by Western blotting in 5 clinical ovarian cancer samples

B 1. DPERIEREAR MMPLL ERERIAKFERM. (A) gRT-PCR #&MBPELALH MMP1L mRNA 3RKFE; (B)
Western blotting &3l 5 fiFiELEZE MMP11 ERFRIEKTFE

3.2. BREE shMMP11 B R(MMPL1 EERE K FRIE)HNiaiE

N T ERNHIEFE MMPLL 5 R 0F B 25 40 it o 4 i 38 5 e 70 i) s, BRI RNAT REBRAS (R 240 i &
H1(COV504) MMP11 %: 4], 15 2] T shMMP11 4811 &, Jf-ifid gRT-PCR #11 Western blotting SZ55 4% 1iF MMP11
FE R 7E 5 B ZH (shCrl) F 5236 2H (shMMP11) HH MMP11 B[ (R TE /KT, 45BN, LR RNA K FiE
SREAACE, X TXIEZA, SEEGZH A MMPLL JE R (1) 5208 B AR T IEZH, ¢ A3l A 1258 1 e 35
AT, ZR A G EE SU(RNA KF: P =0.0012; & [ KF: P =0.0028). 45 F& 1] &5 A1) shRNA
B T 4 R MMP11 BRI ERIA, HRIh1S 2] T MMP11 BLRMIKFRIA ) shMMPLL 4Hi8 &, X 54k
MMP11 S5 ) D Re it Fi B85 1 Hhli, BRsee 4 Rl 2 .

3.3. MMP11 B 3P &5 4R pathsE sk a2

AT IRANFFE MMPLL JE R XG5 S8 41 B 389 (8 B8 70 1052m, AT 1fEB) CCK8 sL256, 1UESE MMP11
[RIXT COV504 B[ S 4 A & 1B FE RE 38 B A 838 iRt vE A (14 3), t A3 F T 85 1 B 8 i
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Figure 2. The expression level of MMP11 is down-regulated by RNAI. (A) The transcriptional level of MMP11 detected by
gRT-PCR in shMMP11 cell lines; (B) The protein level of MMP11 performed by Western blotting in sShMMP11 cell lines

2. RNAI [&REPEEMAMER S MMP1L EEREKE. (A) gRT-PCR #30 shMMP11 R Z & MMP11 mRNA %55
JKIE; (B) Western blotting #:31l shMMP11 2RI MMP11 & HFKikKE
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Figure 3. MMP11 gene elevates the growth ability of ovarian cancer cells
3. MMP11 E[F {e i 5P S 2 4 A s 5E e

4. g

MMP11 R & MMP S5 I B SR 5, 2T 200 M R bR 40 0 Hh A e ek, i AL B BB BE i 40
HNIEIT IR, AR BB O B8 h A A B LT RE, B REFE R AL P A E LN T RE. MMPLL JE R L2y
UESAEZ PR g P e FB I %, WsL e s, TR, BL MMPLL D93t ik i 2 i (1
FARIAT T N0E H RIERRCR[15]. Bhoh, — W05 B i IE AR CAIESE MMPLL 2 [X| 75 51 5300 41
JE AL RAA B R [10], (HIXEEWFTEIF AR MAE 22 L8 fy FEtE— D RniE iz 458, 1 HIF R & MMP11
S TR FE 00 SR AR PP M Dh RERIT L. AEASCE T, BATRM 70 7 D22 LA A 205k, AU T
MMPL1 3 P17 B SR Jee e RO AR e B9 SR P88 200 0 2 v PRI ARFARE » [0 0o 12 58 DR e B S Jee 240 M08 (1 R 0 OO
WAHEAT TRTTT, O S A RS WO BE [ S it S it 1 — Ml SRR AL {H MMPLL 2B X} 5P
S EAEY A DI RE (BN BE T R38 FeRe ANA T-58) s niic A f Tt — 207t 42, MMP11
3 PR B AR L AR L 2B 2 D RE IR ST AN BUR I IR B e A A R MUK 5238, 10 HL o B g 12 I A
I SR (L IR HAR LAt

B O
SR R TT AR A BERHEOTTH (W 45 . RC20189) %% 1% 3C 2 1 55 < 34 5 Bl o
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