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Expression of MMP-2, MMP-9, VEGF and RECK genes in bladder cancer and its clinical significance

YAN Yang, ZHENG Jun-hua® ,XU Yun-fei, ZHANG Hai-min, HUANG Jian-hua, PENG Bo, GAO Qi-ruo, HUANG Guo-
hua, CHAO Yue-gen, KONG Xian-guo (Department of Urology, The 10™ People’s Hospital of Shanghai, Tongji University,
Shanghai 200072, China)
[ABSTRACT] Objective: To study the expression of MMP-2, MMP-9, vascular endothelial growth factor (VEGF) and RECK
genes in bladder cancer tissues, so as to provide evidence for studying the molecular mechanism of bladder cancer metastasis.
Methods: Reverse transcription polymerase chain reaction (RT-PCR) was used to determine the expression of MMP-2, MMP-
9, VEGF and RECK genes in 50 operative specimens of bladder cancer and their corresponding adjacent normal tissues; and the
clinical significance of the expression was analyzed. Results: The positive rates of MMP-2, MMP-9, VEGF and RECK mRNA
in the bladder cancer specimens were 80% , 56% ., 78% and 64 % , respectively. The expression levels of MMP-2, MMP-9 and
VEGF mRNA in bladder cancer specimens were significantly higher than those in the paired adjacent normal bladder tissues(P<C
0.05); the expression level of RECK genes in bladder cancer specimens was significantly lower than that in the normal tissue
(P<C0.05). The expression levels of MMP-2, MMP-9 and VEGF was closely correlated with the clinical stages and grades of
bladder cancer; there was no relation between the level of RECK expression and clinical stages and grades of the cancer. Conclu-
sion: Abnormal expression of multi-genes is present in bladder cancer tissues; the development, progression and metastasis of
bladder cancer are associated with abnormal expression of multi-genes.
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1.2 RT-PCR # & MMP-2, MMP-9, VEGF #=
RECK A B o9 & ik

1.2.1 RNA ## R TRIzol(Gibco BRL 2
AR P AL ZUE RNA, SR 43 0606 8 vk I e 42
B RNA &5 X8R, Doso / Doso 90 1.8~2.0,
1.2.2 RT-PCR A TaKaRa 22 F B RT-PCR
W &P MMP-2, MMP-9, VEGF, RECK 1 g-
actin, AR GIYIFA WL 1.5 % h A T4
Y UM 55 A PR Wl & L, MMP-2 2 B 47828 .
94°C WAE M 2 min;94°C 30 s,57°C 30 s,72°C 30 s,
P35 MER G T 72°CHEAf 3 min; MMP-9
ZMF 2 94°C FAEYE 2 min; 94°C 30 s,55°C 30 s,
72°C 30 s, ¥7HY 35 MEHE T 72°C L 3 min;
VEGF KW 2R 94°C WA 2 min; 94°C 30 s,
55°C 30 s,72°C 30 s, 9734 35 MGG T 72°C 4Efif
3 min; RECK SN 4514 . 94°C FAE M 2 min; 94°C
30 5,58°C 30 5,72°C 30 s, ¥ 34 35 MERJFF 72°C
FEAH 3 min;B-actin N 4548 94°C HAE M 2 min;
94°C30 s,59°C 30 s,72°C 30 s, ¥4 35 NMEH 5T
72°CHEA 3 min,

X1 PCREI¥FFI

Tab 1 Sequences of primer pairs

Length

Gene Sequence (bp)

RECK F 5-ATG TGC CGT GAT GTA TGT GAA C-3' 180
R 5-ACA GCA GCC TAA GCC AAC C-3'

MMP-2 F 5'-CCA ACT ACA ACT TCT TCC CTC-3’ 245
R 5'-TCC GTC CTT ACC GTC AAA-3'

VEGF F 5'-TTG CTG CTC TAC CTC CAC-3’ 418,490
R 5'-AAT GCT TTC TCC GCT CTG-3'
MMP-9 F 5'-GGG ACG GCA ATG CTG ATG-3' 506
R 5'-AGG GCG AGG ACC ATA GAC G-3’
practin F 5'-AGC GGG AAA TCG TGC GTG-3' 309
R 5'-CAG GGT ACA TGG TGG TGC C-3’
1.2.3 PCR 443t £ E 447 10 ul PCR )

25 2 % A3 3 BB UEE I H K L AR S AT O S
L MMP-2 . MMP-9 . VEGF #l RECK 6% 5 {H 5
WS M B-actin MICH E(AZ tLE 1A B8 £k KT

#2505 MMP-2, MMP-9, VEGF #1 RECK # [A]
473G 7= ) HEAT AR X A

1.3 it XTI A0 R U S 2 61
LR KB i, TH R BERL 2t s o R
t K oy A O R 2 34 . P<<0. 05 A4 R A 4t
THARE S0, A BUE Y9 SPSS 12, 0 Sk 3k k47
S EE

2 & B

2.1 BB JE 4 % MMP-2. MMP-9, VEGF #=
RECK # RT-PCR & MMP-2, MMP-9, VEGF
I RECK i[5 7E b7 It g5 K i 55 21 2 b i) 2% 36 DL IR
1., MMP-2 . MMP-9,VEGF 3 K 7 i e 8 20 21 b i1
BRPE 2R 3K #8435 2 80 %6 (40/50) .56 %6 (28/50) F
78%(39/50) , ¥tk 2 e T A 4H 8L 18 %6 (9/50) .
26% (13/50) 1 18% (9/50), R A B F 2= K7 (P <
0.05) . RECK 3 [H 78 % J& 21 21 v (1 BH M 35 R R
96 %0 (48/50) . 5 THAAL LM 64% (32/50) , HAT R
F2F(P<0.05), 5 HlIFE® AL H , RECK #£
IKFHPER 100%(5/5) , MMP-9 235 FHAYER 20% (1/
5),MMP-2 il VEGF £ L33k,
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B 1 BREEAKAMERELAS MMP-2,
MMP-9,VEGF #1 RECK £ E i) RT-PCR % £
Fig 1 RT-PCR results of MMP-2, MMP-9, VEGF and
RECK genes in bladder cancer and normal bladder tissues
A:MMP-2; B.MMP-9;C.RECK;D. VEGF. M:Marker; T:Tumor;
N:Normal bladder; NC:Negative control
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2.2 RT-PCR RX & RME TN 4 FhEREAE
P8 g A S i Rk K P L3R 2, MMP-2,
MMP-9 Fl VEGF 3 H7E i 41 21 h i R ik K 7 B 3%
T R AL 40 (P<<0. 05) , 1 RECK % X 75 #5 41 21
Y IR KT B AR T R 2L (P<C0. 05).,

2.3 MMP-2, MMP-9, VEGF # RECK % i& &
L5 mEmEAEe X 2 SRR 3, FEE B
FER W BE 4R B, MMP-2,. MMP-9, VEGF 3 I 4
F IR KV A R T R L A IR R 2 2P SR A KOE
TREBAL, 25 B0 8 EEP<<0.05 ., MiE
YN 4 2% )57 1, MMP-2, MMP-9, VEGF 2 X B %
i 2z 240 o3 A R B AR L R A AR L 5 S B
F M (P<<0.05), RECK 3 K 3% ik 7K - 7 ik 98 A 7]

3300 L% b e A AN [] 23 % 18]G W 35 22 5

&2 50 BB RLRE AR B XY
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Tab 2 Expression levels of MMP-2, MMP-9, VEGF and
RECK gene in bladder cancer and normal bladder tissues
(n=50.x=%5)

Normal bladder

Bladder cancer

Gene tissue tissue 2 cm near
the resected edge

MMP-2 0.929 140.294 5 0.567 84+0.120 3*
MMP-9 0.760 240.223 0 0.507 54+0.113 8~
VEGF 0.813 640.1359 0.536 74+0.148 7~
RECK 0.169 940.041 9 0.281 6+0.058 8*

* P<C0. 05 ws bladder cancer tissue

x3 BREALKTESEPMSRE 4 FEERNBEINREKFE

Tab 3 Expression levels of four genes in bladder cancer of different grades and phases

Gene Tis-T1(n=30) T2-Ts(n=20) G1(n=22) Gy (n=19) Gs(n=9)
MMP-2 0.557 8£0.110 3 0.942 140.274 5* 0.592 640.255 3 0.836 840.124 3 1.305 9+0. 123 8~
MMP-9 0.527 5£0.113 8 0.760 240.323 0" 0.436 540.042 5 0.695 740.090 3 1.171 84+0. 109 24
VEGF 0.6157+0.135 8 1.175 940.197 2~ ). 869 2£0.154 9 1.194 740.179 0 0.901 740. 146 14
RECK 0.179 9£0.041 9 0.281 6+£0.058 8 ). 309 9£0.045 8 0.285 840.063 7 0.245 140.043 7

* P<20.05 vs Tis-T1 ;2 P<0. 05 vs G, or Gy
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i 98 % B R AL T IR o 5 % L 0B K 22 R R R 3
JE R A A0 M PR LA BRE R A A S ML RN
A B L R Bl AR, 40 M AF R (extracellmatrix,
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WA B AE ML B L, VEGF 2 H Rl 0 i 38 14 1
AR IEESERE, H AN H RT-PCR # A
(] 254 I 6 o < Ji 4 1 il R LA R I A N B AR K
K] 5 DR 75 9% I 9 v 19 2R 5K B LI TR 3 S,
3.1 MMP-2.MMP-9 5 RECK ki 4% % RECK
FE R B kR & TR SR A R L AT
9pl3—pl2gefaff, &K 25 87 kb, TEIEH AR L
HOEH IR, AR MR A 2V KR Y. BT R
RECK A fig a1 410 ] MMP i 35 1 F0 kg i 45 58 A
W7 I8 52 1) iR O = 28 % A% . RECK & IR AT 417 i
MMP-2.9 il MT1-MMP = #3554 J& & 11 Wl 19 0%
P 300 0 R AR 5 S R AR T, W A

Xof R A A8 F) AT 5% A Ay I R 40 L A RS o AR R MT -
MMP 7 ¥ 240 i 22 180 FRU2R IS s MIMP-2, 7 A 8
JK i it DI () 56 A T 400 M 3 B 5 5 45 9 4 i I
JEge kb kT & AR A . B, 6 T RECK 3 78 i
Je TP I 238 DL R 5 R B B 11 G R O H I I BIF 5 A
HZ—, Masui 21 % BB IR h RECK (KK 35,
HFLIRKF5 MMP-2 1) 305 72 B Bt R Rk
BAAREWG 2., Cho 57 5 & M H M RECK
FEH T IR S 3 B SRR A O 7 A0 Rk R 2
HIEIE TR 2 RECK & R 33k, & A4 e B8 10 L I i
HHE R g kAN B bk B 45 b, MMIPs Al RECK 2 ik
IR JC B (1 B R b e 2 S W 3 U6 W A 4 o
W9 5% % . Chang %558 58 & SN RECK %k A
VSRR S B B A OC, B 2 RECK
BY T 98 7K S R0 il 9 Ok L 25 RS B VA G, Takenaka
SV AE & B RECK 2 (X 4 38 3K 7K 7 15 il g i 9o
A A B D) A G g 2 3k AR iR 2 4 h R A
178 3 EOKF- B ARTIK 26 35 FR L HLX Rl B ke G
UL F VEGF @& % ik Bf, $2/8 RECK 7] 68 i@ i
VEGF 38 7240 i i 45 87 4

AT GE & B, B e g 57 24U h A 48 ) RECK
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FHHLRIRKE S TRAL, 25 BAGITHE L,
HERIRIKY- T8 35 g 43 A3 W T 0% . BE B 9% e i
S5y WA, MMP-2 . MMP-9 3 [R 78 12 11 98 4 20
FRIAKEFETRABASN, LR A B EM, M
I8 40 53 9% 7 THT , MMIP-2 . MIMIP-9 & [R] il 25 i 92 44
J o3 AR BE R A L FR AR T

3.2 MMP-2 MMP-9 #= VEGF &k X% Hidk
I8 TE I 9 A 1 JE il TRD RE SR ST i e A #%
MEZRE, MEEREZFEFHOER. 25
TRV IR e I i) 25 SR v o5 i Y 20 R PN B 4 M
BT i SR B AR . VEGF fl MMPs /&
Z 5 R EERNF, VEGF & B8 M 7E H i ik
AR A5 AR B T, b B PRI R 28 S R A 4L 5 —
P e PG B, L R A bl IV B R A A, IV
Ji2 S f A5 MMP-2 Fl MMP-9, 3 2 [ i IV Y IR
Ji B8 R 8 A R 3% B 1 VR il R R A B T
HEEERH, Kanayama 5 W58 & B A R 284
B To LA b o3 30100 09 155 b 98 21 21 b, MMIP-2 (%) 2 K]
KABRERERT Tis-T, W, HFEE R AR ER
Trm JREN TR AEFR TR, f£>T, BimERE
i, MMP-2 #9335 /K 3 8= W 15 #K 2% . Ozdemir
SIS MMP-1, MMP-2 fl MMP-9 55 35 15 3 g
R OCFR , K MMP-9 15 ¥ 38 % bt 8 3= 1 2o 72 o
Xof 35 I R B R R A A . MIMIPs A 3 2o o8 fip ik
O R T 002 3 P DR A R R g 1 I A R AR
[, VEGF i /] DL oes 18] 57 7 A AR i MM Ps,
e ECM MIFEfR . HUm4 2% VEGF fil MMP-2,
9 AR IR JK S 1 L A AR R LA P TR VE
AW 4E R % B MMP-2 .9 mRNA 7& i bt v &3k
KOV T R 40, 22 5 B 1 3 L e i) R R 4
MMP-2.,9 Jk K k7K B b s TRk 41, 220004
EME X, AR ERM, 30 6 R EE VEGE
mRNA FHPEFEIK 19 6, 20 63 % F VEGF mR-
NA BHPE KL 20 1, 2 06 P B Bt VEGF mRNA
FRR S TREE (P<0.05), X#,” VEGF

5165 e g 1 R T e B A O

AT EE R L, H b MMP-2, MMP-9,
VEGF 5 H 5T & 78Rt m 8L i Rk &
TREFBAL, 5% S ML, RECK %K
TEFR A R IB 2 Bk, Rk KPR T 98 7 IE %
ML RS SMEE R EZHS .
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