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[ Abstract)Objective . To discuss the expression of CD147 [extracellular matrix metalloprotein inducer(EMMPRIN )] mediated by spe—
cific protein(SP1),the activation of hypoxia inducible factor-1a(HIF-1a) ,and the effect of vascular endothelial growth factor(VEGF)
signaling pathway on angiogenesis in ovarian cancer. Methods: The angiogenesis is the critical step in tumorigenesis. Most malignant
tumors have dense angiogenesis and grow fast,which is due to the tumor cells can secrete many kinds of growth factors themselves to

induce angiogenesis. Therefore , angiogenesis plays an important role in the development and metastasis of tumors and inhibition of it
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ment was divided into overexpression group(OE group),silenc—
ing group (SI group),CONTROL group (CONTROL group) ,and
negative CONTROL group(NC group). By silencing or over—ex—
pressing of SP1 or CD147 in ovarian cancer cell line SKOV3,
blocking HIF —1a/VEGF signal pathway with HIF-la protein

translation inhibitor KC7F2,and then using culture supernatants
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to act on human umbilical vein endothelial cells (HUVEC-12),in vitro angiogenesis assay was carried out to simulate tumor angiogenesis

changes. Meanwhile, fluorescence real-time quantitative PCR(RT-qPCR) was used to examine the expressions of CD147 and VEGF

in the cells. Results ; The amount of vascular arborizations in NC group (206.33 + 16.03) was more than that in SI-CD147 group
(137.00 £ 15.09). The mRNA level of CD147 in OE-SP1 group(2.38 +0.26) was higher than that in SI-SP1 group(0.55 +0.12).
The amount of vascular arborizations in SI-SP1+OE-CD147 group (200.00 + 19.52) was more than that in SI-SP1 group (130.00 +
12.01). The amount of vascular arborizations in OE-CD147 group(373.67 +29.02) was more than that in OE-CD147+KC7F2 group
(187.00 £ 19.52). The molecular level of VEGF in OE-CD147 group(4.05 + 0.09) was higher than that in OE-CD147+KC7F2 group

(1.02£0.11). Conclusion ; The expression of CD147 increases in ovarian cancer,and the upstream transcription factor SP1 is able to

upregulate the expression of CD147,thereby activating HIF -1a/VEGF signaling pathway to promote the angiogenesis of ovarian

cancer,and ultimately leading to the pathogenesis of ovarian cancer.
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1.1 ik

UP 5L 95 40 MLk SKOV3 1 F & [ ATCC,MALATI —set
shRNA Lentivector(5 428 | 1 of/L)WTFAim 4, A5 bk i
N B A HUVEC-12 1 ~F v ] 5 2 R 2 e 40 M 9% 5 rp
AL, JFoRL PC-DNA3.1 T LigE,

1.2 XA F

JEREE . PrA-E I H Invitrogen A H) ; DMEM B R
A L3 W 35 [E GIBCO 72 7] 5 Trizol RNA 43 85 1345 W [
AL HIF- 1o 25 BRI KCTF2 1 F MCE 2
7] ;SYBR Green real-time PCR mixture I [ Qiagen 23 F] ; [
il P P VI ANTP  Taq B Bz PRk 3% 42 100 G240 - Takara
AT CO, TR FRAE H Thermo 23] 5 2481 & BB IE
1 bR CLUHT 5 SEI 98O B PCR XA [ FEER K, 5115 1 %
WP I R ORI A R SE AR
1.3 % RNA #9421

BB 4 B0 2 B . 4 1 mL ) Trizol 107722
fEPIFERTINA 0.2 mL 845, 3 B85, TamZRG &
115 s Ji ,15~30 CHFT 2~3 min, 4 C'F 12 000 r/min &>
15 min, B0JEIRG K30 R 2 LGB A | a2
oA L )Z:  RNA 234 FF /KA KA L2 AR
ZPEAPRBHINA Trizol iIHIHY 60%., /KA 2 E6RE F 1%
JC RNA BB .08 T, SRR N ERR & LLTE T 1
RNA,IBAT 15~30 CH%E 10 min, T4 °CF 12 000 r/min &5
> 10 min, BEAFELOFIAS AT LAY RNA DO3ER 0 R
BE IR RUBCIRUTTE . 55 W, B 1 mL Trizol 12U 24
BIRES T INAZ D 1 mL 75% 21 (75% 2. B DEPCH,0 Bt
), VTR RNA YU, 18215 ,4 °CF 7 000 v/min 25.0> 5 min,, /)
W F2 KRSy ZEAEE, i RNA PUHETE IR 2S S0h T4 5~
10 min, % RNA TTBEE RNA 1, S5 RNA B9 7K
40 pL, M S S R T JLIR A58 ik, ARA5- 1 RNA ¥l
PRI F-80 CHEH .
1.4 sh-MALATI #=5} & NC #) 571

H4E MALAT1 J£[H7E GeneBank #1341 (NR_002819.4)
B AH R A9 shRNA, A MALATI By 4 )% 1) (GTACGTC-
GAAGGCCTTGTGAA) BEiH i shRNA J¥ 51, [R] i Bt A1
HIBIHELFS (GTTCTCCGAACGTGTCACGT) i BHTER HENC
5 N MALATI JERHA 5 IR RN, P W& 1,
1.5 CDI147 it & ik 69 R 3R AR A5

4 CD147 #£ GeneBank H1f#% ¢cDNA J¥41 (NM_001728,
CDSIX. 1 158 bp)i&it I FUEs 14, 3 th LI AE TAY & L,
PRI SKOV3 i B RNA 35 S AR M cDNA, DUHSH B |

Tagman 7.
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HEAT PCR Y BRI [RDI , %2 18 PC-DNA3.1 #4E P &
HERAR , BFD) %2 T 750 L3R 2,
1.6 ZaF3EkEZE % PCR

B 1 g RNA S5 56 i ¢DNA, H SYBRGREEN mixture
TRl FH S 3858 58 B PCR AGHEAT 52 5 1 PCR A& )
CD147 \VEGF B A%CR , | GAPDH N2, B H 519
B B e FR A AE P 5E B, it F GraphPad Prism 4.0 E.45%
W, BT L3 3,
1.7 e i3 R 52
L7.1 ZuMdssE  OPEmAniEek SKOV3 F & 109%6 4 s
B DMEM #5553 7 37 CHURNREE & 5%C0, /Y CO, fri
KRR
1.7.2  SKOV3 Zuffifye AL FXIECE R A RRER
Iy SKOV3 41 it , F 0.25% R R AL )5 , 82 40 i 450t
L F IR R 3x10° A AFLEFN S 6 FLAR Y Al 4HHL 18~24 h
R 24 h, B RBOR) , MK 2 60%~
80% ( £ 2% Jo 38 s it 25 4] 2 5 e e Y s 38 ) e e sh—-NC |
sh-MALAT1 (Fi#0 )5 (4 JS0RL) 5 5% 48 h JE WA -7,
1.7.3  HUVEC-12 4fffuffit  BUb FXEUE R AR

RLAFf HUVEC-12 40T 0.25% BN A0 5 | i 40 it 5
TIEL FR B N 3 % 10° A /AFLIZFP 3] 6 FLA b Sl 18~
24 h, R A 2 60%~80% I XF 20 g k47 4 B (G — A1
SKOV3 #:4% 24 h W PEFTHRAE) .

1.8 R

1.8.1  Matrigel FF7F% ISR ERAA A oK, H Matrigel
[ AT K 5 FEAS Matrigel HBEZM%E 11K, /02 HT ST
TE 4 CKFE— Bt R RE Z Ak, 70 FHIOAR Sk | EP 45 S5 #R 2
PREAT-20 CHIA (KWL 10 “CLRA_FBI £ % A e
SEOETRIARE ) , B3 R AR VK BT, R 3k
JRREAEA% T VKA -20 °C, UG RRR LB I AR R B
GO RAF ST , I AR e 5 S0 A T A B4z
filk EP A RE 9 1 AT 68 T A B A

1.8.2 Matrigel #i#5  Hi | d FFEEFTRAUKAHE-20 CIIA 4 C,
TR e A B Rl AL , [7] ol A8 — IR B I e e i P A S
BT VKA -20 CHI .

1.8.3 Bl MUK HCH Rl pb fr) 5 o e K T4 AR Sk T
kg, P B S 50 L FEBURINA 96 FLAR H (7
TSR BT LA IE B ISR , By 1k A5 565 e i

1 sh-MALAT1 FIxtE NC K551

LRk nacy 751

sh—-MALATI sense
sh—MALATI antisense
si—-NC sense

si—NC antisense

CACCGGCCCGAGACTTCTGTAAAGGATTCAAGAGATCCTTTACAGAAGTCTCGGGCTTTTTTG
GATCCAAAAAAGCCCGAGACTTCTGTAAAGGATCTCTTGAATCCTTTACAGAAGTCTCGGGCC
CACCGGTTCTCCGAACGTGTCACGTTTCAAGAGAACGTGACACGTTCGGAGAACTTTTTTG
GATCCAAAAAAGTTCTCCGAACGTGTCACGTTCTCTTGAAACGTGACACGTTCGGAGAACC

#&2 CD147 [ CDS X3!

CD1475:[K CDS X ¥4

ATGGCGGCTGCGCTGTTCGTGCTGCTGGGATTCGCGCTGCTGGGCACCCACGGAGCCTCCGGGGCTGCCGGCTTCGTCCAGGCGCCGCTGTCCCAG
CAGAGGTGGGTGGGGGGCAGTGCTGGAGCTGCACTGCGAGGCCGTGGCGCAGCCCGGTGCCCGAGATCCAGTGGTGGTTTGAAGGGCAGGGTCCCAA
CGACACCTGCTCCCAGCTCTGGGACGGCGCCCGGCTGGACCGCGTCCACATCCACGCCACCTACCACCAGCACGCGGCCAGCACCATCTCCATCGA
CACGCTCGTGGAGGAGGACACGGGCACTTACGAGTGCCGGGCCAGCAACGACCCGGATCGCAACCACCTGACCCGGGCGCCCAGGGTCAAGTGG
GTCCGCGCCCAGGCAGTCGTGCTAGTCCTGGAACCCGGCACAGTCTTCACTACCGTAGAAGACCTTGGCTCCAAGATACTCCTCACCTGCTCCTTGA
ATGACAGCGCCACAGAGGTCACAGGGCACCGCTGGCTGAAGGGGGGCGTGGTGCTGAAGGAGGACGCGCTGCCCGGCCAGAAAACGGAGTTCAA
GGTGGACTCCGACGACCAGTGGGGAGAGTACTCCTGCGTCTTCCTCCCCGAGCCCATGGGCACGGCCAACATCCAGCTCCACGGGCCTCCCAGAGT
GAAGGCTGTGAAGTCGTCAGAACACATCAACGAGGGGGAGACGGCCATGCTGGTCTGCAAGTCAGAGTCCGTGCCACCTGTCACTGACTGGGCCT
GGTACAAGATCACTGACTCTGAGGACAAGGCCCTCATGAACGGCTCCGAGAGCAGGTTCTTCGTGAGTTCCTCGCAGGGCCGGTCAGAGCTACAC
ATTGAGAACCTGAACATGGAGGCCGACCCCGGCCAGTACCGGTGCAACGGCACCAGCTCCAAGGGCTCCGACCAGGCCATCATCACGCTCCGCGT
GCGCAGCCACCTGGCCGCCCTCTGGCCCTTCCTGGGCATCGTGGCTGAGGTGCTGGTGCTGGTCACCATCATCTTCATCTACGAGAAGCGCCGGAA
GCCCGAGGACGTCCTGGATGATGACGACGCCGGCTCTGCACCCCTGAAGAGCAGCGGGCAGCACCAGAATG
ACAAAGGCAAGAACGTCCGCCAGAGGAACTCTTCCTGA

&3 PTASIMEFS

SR ElE izl

CD147 1E X4k 5’-GCGGAATTCATATGGATATGGCTGGCTGCCGGCACAGTC-3
CD147 J7 &k 5’ ~CAATACTCGAGTTAATGAGTGCGCACGCGGAGCGAGGTC-3
VEGF 1F 5% 5’ ~ACGTCTGCGGATCTTGGACAC-3’

VEGF J 5% 5’ -GGGCTGCTGCAATGATGAAGC-3’

GAPDH 1E X 5% 5’-GAGTCAACGGATTTGGTCGT-3’

GAPDH J X %t 5’ -TTGATTTTGGAGGGATCTCG-3’
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S, B RGE RR h —E BRI 96 FLARE T
37 °C.5%CO, i F#FHE 30 min, FFEERE 30 min,,
1.8.4  GHANAE £ HE [T A% [ B o A% 200 AR A2 A, A0 i 4
CH I B A 2 T e e SIS B0 25 51, T DA A 1 LS 0 o
s Z AN AN R 2 A8 34 40 A A0 (o AR A T TS 46, 3R A5 e
FEHLBI AN S 3 AR S28e T L HUVEC-12 4 N ) | 4
R 2x10* AM/150 WL B4 MBI, 7843 TR A1 R I A 4T
W FLAR (CBIAT LR , B DA BE 0T A 56 458 11 , i A Hp e i A
itk T B AR DALY L0y AN ERE A N FLIEER) SRR E T
37 C.5%CO, FF-F 157 4~6 h,
185 KARE WAL T 10 x 10 f% CKX53 Je2ff8
ARSI ZOR R R S i T R TR R AR
B R R FC A X
1.9 feiFiRAcksg

FRASSR [ 2017 4F 1 H 2 2018 4F 1 ] LE W1 g 44 i =
BERIZ I IR S B3, HF 9T C 3R A5 R 48 g 1= B A B D
SeAtbife, AF s LI AR B0 B AL R 110 N SRR
(50.21 + 10.11) % , 9 A btk . OFTAT HE AR T A Z AT
HARTFIRYT YR RS A B FARRYT , B2 B A0i
SRS TESN P . QAR B2 MR R AR AR5 2
JAF btz LIRS I A ALY T A2 B+ KA (TP) , IR
B+ IRBEIERG (PC) A+ 3 32 Lo 2t (LA A2 FR . BT E 3 ) +
IRBEIENE (PAC) 121,30 d A 1 AN7P R, 45652 6 NI fRfbyy
SERUR AT AE R 30 d JEIALEEAT CD147 A& ;38 1 1 R
LI G RRA IS CA125 AKSFIRE S5k CT KA 2 i
BET 5 25 M CA125 AP F AT A () s AR 2= UEE
BWIhE R HEERPRIE . A AR AT ol B s W5 BT 2
PG T T B DD RERRE G35 PR vk I 2R G i

WAk P 58 R Mg 2 AR (LR B GRS R T 5 )
Feir AR A )60 A AFHS 43T (48.57 £ 11.70) %, IR
MR TEH BOa XS R4 40 e 50 A AR IS 204 (49.10 £ 10.53)
B GBI, 3 AR 22 R G TH E L(P>0.05)
.10 %itzpam

SR SPSS 23.0 A AT GE 2240, 45 LR R
B+ FRiERE (x + ) BN TP IA) LR ¢ K, T A 5
IIER 3K, KK HE a=0.05,

2.1 CD147 5P g b Hkik G B H R £ 0F)G EMX
RRAERTFE D ] ELISA BORK R 5 CD147 fy7K
S Hodr 110 F150 FEE AL MLTE CD147 KF- K (147.61 =
86.06) pg/mL, 60 1] [ P4 %5 %k 2H 8 3 1ML CD147 KK
(53.17 £20.16) pg/mL, 50 BfHEEEX IRAL I CD147 /KF-H
(49.42 £ 17.33) pg/mL, IREIRALIMGGE CD147 /K &
KPR 40 R R X BE 2, HL 25 53 B i 8 XL (1=8.766,
1=8.884,P<0.05) (Kl 1A) . RJF CD147 w3k 0y oy L
T 2%, JC ok e A A7 I IRV, AR 2 3K 1) B SR8 S8 3 Tl

Je e, ok R AR AR A (v2=22.275 , log —rank=20.400
P<0.01)(K 1B),

500
- 400
e .
= 300 >
=

2 200
o
#2100
=

L i g
1 ca, SO0 HUEAL AL, P<0.01 ;b 5 00 SURZH 4R, P<0.01
A, BTGP CD147 /K-

0

- CD147573.43 pg/mL

1.0 - CD147<73.43 pg/mL
=
& 05
s
It
eyl

0.0 v r

0 10 20 30
il /d

B. ARG ARFEILE CD14 K150 $i38 i PFS
E 1 RAHFRGEHME CD147 Kk FESREREMLE
CD14 7k FHIIR & & PFS

2.2 ULEK CDI147 7T A4 h) 97 S 5 0 L ofn 25 5 2%,

SI-CD147 41145 43 32 B0h 137.00 £ 15.09, SI-NC £H 1fiL
4NN 212,33 + 1850, CONTROL ZH 1ff 4543 37 1206.33 +
16.04,SI1-CD147 4155 43 32 BUIK T SI-NC 411l 3 43 524K,
HESAAYH#5 L (1=-5.464 ,P<0.01) (K] 2),

A. SI-CD147 2 B.SI-NC 4

itz

e za, HULEL CD147 4 L3, P<0.01
D. B4 5 SRR 1A

C. CONTROL 41
2 Bk CD147 RIJRAME /X E

2.3 SP1 #F K- Eif CD147 # mRNA &P

fifi FH S B 26 56 8 B PCR B AR 45 40 P CD147 #Y
mRNA 7K OE-SP1 21+ CD147 Y mRNA 7K FJy 2.38 =
0.26,0E-NC £ CD147 %) mRNA 7KF- % 1.03 +0.14,SI-
SP1 #{ CD147 /) mRNA /KF-4 0.55 0.12,SI-NC ZHf rpr
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CD147 () mRNA 7KK 1.04 +0.11, OE-SP1 41+ CD147 ¥
mRNA /K5 T SI-SP1 40 CD147 i mRNA /K-, H2% R
HAGH 75 X (1=10.847,P<0.01) (&l 3),

34

S}
1

!

CD147 mRNA 7K

o = [Im
FUE ST A e LR
BIPEXTREZH SPIZH [AMExfHRZH SP14L

T :a, SUTEL SP1 #HAL, P<0.01

B 3 &#A CD147 mRNA /kF

2.4 LB SP1 it de sy CD147 494 7 £ % 69 oo % T A%,
SI-SP1 #H IfiL %8 43 3 M 130.66 = 12.01,SI-NC £ 1L %
43 3 BCH 200.66 +21.73,SI-SP1+OE-NC 41 1L 5 43 32 80y
135.33 = 15.04,SI-SP1+0OE—-CD147 £H IfiL 4 43 52 3% /9200.00 +
19.52, CONTROL 4 1ML % 73 380 198.33 +21.59,, SI-SP1+
OE-CD147 4LIMA45 5 S 805 T SI-SP1 4LIMAT 4328, HE R
HAGH75 X (1=5.239,P<0.01) (K 4),

A. SI-SP1 £

B.SI-NC 4

D. SI-SP1+OE-CD147 4

C. SI-SP1+ OE-NC £

D &
R

1 a, GUTERSP1+3:) F3ACD 14740
Fe&s, P<0.01

F. LI S SRR
4 LBk SP1 iRk CD147 RITEBAME S5 E

E. CONTROL £

2.5 it &k CD147 #74) HIF-1o/VEGF 43 5 i 34 37 %) 97 $
8 4m Ji TG AR
CONTROL 41 145 A= i h 183.00 +21.59, OE-NC 4 1fi.

A B 189.00 +21.28 ,0E-CD147 #1 373.67 +29.02, 0E -
CD147+DMSO 41 IlL 45 43 S BR 404.66 + 31.34, OE-CD147+
KC7F2 ZH 14543 38k 187.00 £19.52, OE-CD147 414 4:
AECE R T OE-CD147+KC7F2 41455y 2%, B R BA
GiileF i L (1=9.244,P<0.01) . fdi Fil QPCR H ARG 42 v
1L & A= K K F (vascular endothelial growth factor, VEGF) F 43
TIKF,0E-C147 419 VEGF f53F7KF (4.05 + 0.09) 5T
OE-CD147+KC7F2 4 VEGF (43 T 7K F(1.02 £ 0.11), H
Z 5 HA G X (1=37.401,P<0.01) (& 5)

A. CONTROL 4 B. OE-NC 41

C.OE-CD147 41 D. OE-CD147+DMSO 41

E. OE-CD147+KC7F2 4

.a, Hid #Ik CD1474KCTR2 4
HeAE, P<0.01

RSN IR @ RN

VEGF mRNA /K-
w

e RIRs ik WRIB+ ks
e SGEAR EDMJ;ZE CD147+  CD147+
DMSOZ  KC7F241

ra, 530 #35 CD147+4KCTF2 411 VEGF mRNA
IR, P<0.01

G. &4 VEGF 4+ FKF
5 #P# HIF-1o/VEGF 5 SiB I R IR A M E 4 2 B
3 3 i

i Rg o — o A i S A IS A, AR
LR A R T 2B R EAMOBUHT LB IS T A9 AL,
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PRI IR 2% e i A7 T2 B ) AL s %o 4o o) ek g A K A
HREA T EENE L,

CD147 J&—Fh Z UGS K+, 15 400 il ef
AEAHAL | PN Rz A0 RS54 W0 A L I 4 I B 1 (ma—
trix metalloproteinase , MMP) , M T B8 i i J5 | ik
B EE B RS R AR AT,
JiIEE 240 1L 1) e B i sl AR R AR L R i LR 5
B, B, CD 147 ZEME R 28 SR R ik &
BVER e 2 e Bk 5 IR AR R
T S RS S VAR O, A WFFEIESE , CD 147 AIAE R B
SN RS P EZHERR , @ MMP Al VEGF f97™
Az VR IRE ARe H A E BE B g )
PEUEREN S RIS A A S 56 R B ek
CD147 0] DI 200 M 04 14 A B, T8k CD147 ]
DIA AN AR i 45 A6 B, $HE— 25 ERICD 147 AT LA
VR OP SR A G A B RS (228 AR

T HT CD147 ZER S h R RaA A, &k
B SP1 78 CD147 BYJe s+ X3 45 507 55, SP1 1]
DL EE R CD147 63k, T kB S0 Y
KR ES, Zhao ] FFMRYHFFE 7R ,SP1-CD147 1E
SR IR AT LA O S 1R 28 SERT O PCR
A28 FAESE OE-SP1 40+ CD147mRNA 7K - 15 &
ik,SI-SP1 #H CD147mRNA /KRR k SR i
A0 i 10 A5 A A S 56 & BT RSP s T LA |
YL AE AR AR, UTBR SP1 5 P 236 CD147 W] Ui
VAN AR, 2R A BIREs R R SPL a] Ligy
Tt CD147 2R3, DTS2 0 40 M 0 45 A B

SCHRFI, T4 CD147 B3R 0T LR I VEGF
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