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771 & A3E Hola du 1 olfe dFedAR o 8

S MAESGY AlR2E FFHA997d) oA A ZdkAY, S MMPse] &
dS  dolre=d  AFgs WMHEo] Zymography, RT-PCR, In situ
hybridization, H S %24 5}38} A4 Fo =2 =27 gEl Aoz Azt

kAl 3 A Fro A= 2000-20021 0 A A EES AR LA E
oA 2599 AdEd A4S Yo R AAESGY M2 7k T ¥7]e
w2 MMP-2, MMP-9¢] %&d S RT-PCR¥} Zymography & ©]-83Fe] &olx
ket

=52
rlo
Y

MMP-90] FSzZ oA AdZz2d vste] EA & s Ao (p<0.001), 2
AbebAleh kel g dhAlelA o] wrEAtele]l AT AATHP=0.014).
MMP-9& AAlZzete] f3dEE Hoks u AT =4 HdHJoY &
AgA ool= gl th(p=0.223). olel wkal T W 7]elA = T3bell A <A &
7}t A tHp=0.025). MMP-2+& AAF Al A vz A4t 2&e vk gy



oA Ay AAZAE MMP-27F dAlo]3 thAo A A& b
H, MMP-9&= AAF @Al A 2850l AAEGY] H&H do] 5 & H&

Ao FAE 98S st Aow Holn FIHOT oF AxEA on|

=

7} Atk Azt o)
AN = T AAEY, FESIENE A 2 98, RT-PCR, zymography



ALA|E S (renal cell carcinoma)< AA 9] oF 2%E At Y, A

AAA = 1del 100,000 H=7F Aoz Abgshs Aer FA5al
H

Ak FA AAEYL FE] T E(clear cell carcinoma)® I ¢
Z(granular cell carcinoma)® F7FA 2284 FJo 2 prglon FHT

o= AFel e FejstH, AxfAsHH, A=A A7 W
HA AA ke FEol FH Al At E ] A Akt o] 2 g
ATES 7IW ez 1997de] Aoz AFged dg =2 /e =

}

5 (papillary), @< 3 (chromophobe), & 33 (collecting duct)e] 47}A
4

A HATt o] &5l ostd AMAHxEYSS AA A FF(conventional),

hinss
ol

Ho

FYOR BFEAGOM, of 4714 3 AFHNA 2e ATE VIRFI

(unclassified) ©. 2 FFFALEZ AAEGS e FEol ]3] Hol7h o<
o] dutdor o et Bt TR dHA o odF AAJA
2 A SAAE Faets B2 sl JAHIL vk A EF ol dd
AAESRFY] o Fe T AARAoR FAg A AH WIS AEe
M5+ (nuclear grading)o|lA=d, MEL EBF o]FolE FIAA7 717



= dSAAELS 2 JEgwTt vol 71 ASo] H Qs
=& & A (Matrix metalloproteinase, MMPs)&= < Eo] £ #
&, Aol & A Ao o2 HAHA Fad 9T = HAoE

ad#H A At MMPsE o} (zinc)S ¥3Hstal
ol 714 e e FAAES Bl & Advh MMPse A A7HA 24577
F

Hanon, A& =L FFo] AL Advk. MMPst ofr] =4t

r

o] A% A (amino acid sequence homology), E°¢] #HElo]= - Z(specific
peptide structural domains), 7] &2 <¢] Eo|A(substrate specificity)ol] wz}
D7k oz RS Ak dxHA R/l 3 type IV collagens
£33+ collagenases(MMPs 1, 8, 13), gelatinases(MMPs 2, 9)7} gl o,
719]  stromelysins(MMPs 3, 10, 11)¢} membrane-type MMPs(MMPs
14-17, 24, 25)7F At} MMPs9] 24L& wj$- Mo o]Fojz il o
H dAs] EAHIL ATk AALSE AARSo] of 2] WAl A MMPse] Hd 7
27 2dE 1 Ak RS MMPse 5243 d754d2 Aol
% # N-terminal pro—peptide®] T¥Eaj= <13 &4 stect?

B
L=

et

Aol 71l Zells sl A& dojol Fad S, A=
MMPs7} olejgt spAgel 48 A& sh= o= de A4Ha o

Aotk = kel WA, 4%, A&t Aol go] MMPst ¢ 2% <
Az Q4HT gov, oedt qaAL oAt Aol el Hze ARWO
2747 545 HAS

JAZA AWH B ATONA ThFR GFoIA MMPssh o Fshe] o



rlo

A

o

HAAS GotE AT 2FolA MMPse| F7HeF o9 FaAdo] =

= 8 o 9 10 o p 11 52 12 13 14
B HIE dFoRs AR 9 WA, w9, AT AEA,
o

’

s
=

AAESE oM R dAgEo] AAAT A= tha Aolskiith
Kugler 5] RT-PCR W< Al439) MMPs: TIMPs(Tissue inhibitors
of matrix metalloproteinases)®] H| &3 ¢Fe] P w=of AAAA7E Aot
I B3k o]% membrane-type MMPs(MT-MMPs)E X33k o g
MMPs, TIMPs ol #3 <37 fdd=o] om gtk Lein '
BIOTRAK activity assay systems= ©]-&3}o] =
MMP-9¢} TIMP-1, TIMP-2 ¢ @dS& FAH3 A}, x4 ox MMP-9
% TIMP-10], ¢+3k2te] "ol MMP-90] oJmlAl F7kall ATk w
w3tk e Kallakury 5% Wdz2338t oA (immunohistochemical
stain)< ©] &3t MMP-2, MMP-9% TIMP-1, TIMP-2¢] #d& 43
A3 MMPse TIMPse] =717 &% o & xte]S A A5}

oo AFAHES TFste] B 7|ES ol g AFA et fA
SHAl A A S A= o -9 MMPsote] A#aA7 e & + Aok 1
g Ztzbe]  AFES o] MMPse WAAEE FAHSE WY
(methodology)e] “gelsta 1ol we} AaE% v Zpol7b UAS ¥ o}
ek, FEEF 3 9A daviak Zelrk it mEbd 2 Aol A =
og] MMPs < 48 Z4aS Easl= gelatinase?! MMP-29F MMP-9
& TAHOE RT-PCRE ol&3dto] HAtdAlolA e &3 Zymography &
o] &3t HALS

A3t Ao MMP-2,

Hob
P
12
ek
ox
ot
0%
=
il

f

>

Jol wlwsta, o] & wigo A
Rl g AMESte 9

wA} selu.
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7F. mRNA¢] ]9}

(reverse transcription—polymerase chain reaction, RT-PCR)

(1) mRNA¢] #¢

to] 1ml Ultraspec

S

%

<
RNA reagent(Biotecx Lab, Houston, Texas, U.S.A)

(7h) 10m¢ tubeol] A1 X&ZA

515
EIn

o
= =



18G FAF7] b= = 33 olstz AT F 5w Aol WA s
At

oF 14,000rpm . 2 QA #2] 5F of

() F5dS FAst 0.5ml isopropanold] &3 & -20TCelA 16A]
7t incubationd} % TF.

(Ph) 4Col A 20&%5<F 14000rpme 2 FA e T AZAe 1
g 100% oNEe 05mE AlFHI T 4TolA  15%Fot
14,000rpm 2.2 4 & 2] 3} A oh.

(Wh) FF S ML 70% oleHE 05mE AHI F 4TA 168
59 14,000rpm o2 YA #-2 5l A o}

(Ah) 527 7150l WA sk dgas STEA7|AL SHTol &3

(2) RT-PCR

200ng® RNAE cDNA= Hsgtete] HF o] 20u7F WA sFA T
MMP-2, MMP-9¢] A]2A(primer)~= ENTREZ computer analysis
packages AR&sto] A it AEA o] A7Ivid S thaat 2
MMP-2 forward 5'-CCTCTCCACTGCCTTCGATACACC-3'
reverse 5'-AGCATCTATTCTTGGGCACCG-3’
MMP 9 forward 5'-CCCGTCCTGCTTTGCAGT-3’



reverse 5'~ATCCAAGTTTATTAGAAACACTCCA-3’

cDNA<®} Al#-A)| (primer), 5 9 (buffer), MgCl,, Taq T3¢ 24 E
&

il

Hol F 100uE WHEo], A& 94TCAA 60x3F HX]g & MMP-2
o MMP-99] 4% Z}7F 55C ¢ 575CA 60%, 72TlA 60x
stol 358 w@dtel FEaAGon, BARHANE 2CAA 1087

WA skt RT-PCR #4] AHe& 1.2% of7F 22 A(agarose gel)<

e

AHGibco BRL, Paisley, UK)2] ®He| we} f-globing AF8-3FH+
tl, B-globin® EE AFoA AALH = FHAA M2 2 A7olA
%kA RT-PCR AFE (positive RT-PCR product)® AF&3FHTh A&
gk B-globin A&A ] w2 th&3 2k
forward (GH20) 5'-GAAGAGCCAAGGACAGGTAC-3,
reverse (GH21) 5'-GGAAAATAGACCAATAGGCAG-3’
k] 2 TINA(Raytest Isotopenmessgerate, GmbH, Germany)

version 2.0le T2 1WL o] &3l =A%}

u}. Zymographyell ©]§ g4 & E9] XA}

(1) Cytosol preparation
TAdHAZA 02mgs A2l ¥ microcentrifuge  tubeol A

homogenization buffer(350-450u0)S &% % homogenizerS A}-&3}

o] homogenizationd % 4TCo|A 1A7F HoF 14000rpm o2 HA &



(2) & =9
(7}) Stock buffer
1.211g Tris, 0.588g EDTA, 1.21g sodium molybdateE 800ml<]
SHTdd &3AI7 F ALolA HClE ol &35t pHE 758 95
o] & &%l 127} HA 3 vs 2~8Tol ®H

(4}) Homogenization buffer
AT stock bufferel MTG(monothioglycerol)E 1:100002. %
A7teto] AE-sEATH

(3) Marker Al EF %k
RPMI-7951 ¢354 MEF9F HT-1080 A5 Ax2TE 37T
°] 05% COy MEF7IoNA 10% F-Elo} o] el Al Zaf gl
A2 wjFetATh Mol UG EHE A7) 98 F 23] wiAlE
et dtt.

(4) Gelatinase marker

RPMI-7951 A EZF wjel Al =3 conditioned mediag 72kD®]
FEA A=, HT-1080 Al EZ52] conditioned mediav® 92kD <} 62kD<]
FAAZ ARRSEATE S Ao F ko] 20uge] HEF FHotaL o7

of /49 5ule] sample bufferE &33 & 20u7F H =S 314



AArshaT,

(5) Buffer preparation
(7F) Renaturing buffer
Triton X-1008 F/FFol 25(v/v) o5 &3fste] A3ttt
(4}) Developing buffer
50mM Tris, 0.2M NaCl, 5mM CaCly, 0.02% Brji3s(w/v)E
T TEE T & pHE 7602 xEste] A&kt
(th Sample buffer(2x)
0.5M Tris-HCl, 10%(w/v) SDS 4ml, 0.1% bromophenol blue
0.5ml, glycerol 2.0mE &3 & THTE 10 §Fo] HEH
A 7Feto] AR&sEA
() Running buffer(10x)

o|N

Tris-base 29g, glycine 144g, SDS 10gS ZH ol 3¢ 3 F
& o] 1271 HASA AL&3tA

(6) Zymography
NOVEX™ Zymogram gelS AFg&3le] 125VolA] 2417+ 7H A

-

71982 AldsAt. A719E & gel renaturing buffer® 20T

oM 30%ExF wHEAIRI w, T E 343 AFESH.

A

Developing bufferoll gelS @ ¥ 37Tl Al 18A7F wr& A7) a1, &
Al (05%(w/v) Coomasie Blue G250, 30% ethanol, 10% acetic
acid)oll Al 2A17F 71 A A% & A2 et Bande WHdAF = &

tH o= band® EAFFE B7ste] A3, computer-assisted



image analysisE& ©]&3lo] ®EA3AY. SHEE geld ATS
capture softwared] 9Z% video-camera® %3 % intensity %

band areas =7#3ste] Foldith B4 22132 Bio Profil(Vilber

AdAo g 1087 33]o] 2 HHBAS AAG L GAHoR I

ol Aate] FFAN F 3

3158 9ld pH 6.09] A4t a

ZHolB e ZdA 1583 HdAAE AldeAet. WdA Artstaa

o] FA3tE AAs] st 03% HArstFa Aol 2083 A

A F EYs dFAE AEste] 330 AA AlAEAT o] F A
S

GAE SEsH] 4TAA HFW L WG AN F, vholo

T

TE o]z Ao 205 Wi A F| streptavidin peroxidase©l] 20+
F sttt A AES AR T 3-amino-9 ethylcarbazole(AEC)

A, ATEAROR tx GAF e FUAER BHEY

AdaEdAZ MMP-2 / 72KD Collagenase IV/ Gelatinase A
(A-Gel VC2, NeoMarkers, Fremont, CA)E 1:200.%, MMP-9 /

-11 -



95KD Collagenase 1V/ Gelatinase B (VIIC2, NeoMarkers, Fremont,

CA)E 15002 343le] Ag319lT).

Ao dAstslor #4g2 337

fr
2L
20
kY

N

%, 5% 1]

o< 13, 5% ol 50% mIwk2 23, 50% o] 3HowE 3

)
of
ey
%
X
M
1%

BN
Y
o
)

o2
it
N
i
rlr

N
%)

o}
o 245
T ttests ol SStRlth EF 25

- hES o R R |

[0
o
3R
_lﬁ

A SHY T WIS 7 woR Fiste] Hud

K

e

EEEEEE

%
Chi square (Fisher's exact test)E ©|83}%93, RT-PCR

22

zymogramZ ¥}2] ¥] L= Kruskal-Wallis test& ©] 83}t

o] A#AAA = Spearman’s correlationS o] &3t EA

Pt

Tu% T ¥71¢ o b5, MMP-29 MMP-99] W<
Chi square (Fisher’'s exact test)E& ©]&3}%1 3, RT-PCR

zymograph ZA¥2] H]uE= Wilcoxon two-sample testE o] &

73l

=
=
rr

)
—\711
©

i
|t
iy

A ]

rr

SAS (Windows version 82) &4 #7|A& A&3sA Tt Zymography

o] Aol 24 A g]= SPSS (Windows version 10.0) £ 7]

-12 -
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S AFESAY. 59HE 7 Hrgke vaslr] Yeid B Wl
Student t-teste} W] E 4% HH <2 Mann-Whitney testE A] 33t S
o, Al Jol/de]  Hat

Kruskall-Wallis testE Al &3}t p-value= 0.05 °]std uw 27| 9)

q
e mus] Qe mEsE g

)
o,

= Aoz g}

_13_



[
2,
)
HJ
P
X
ﬁ

% 259 Ao A FA AH e 28AFE THAIGe™ HitS 544114
Aot AEERE 2007 19, 30W7F 0dl, 40th7}F 7e), 50617} 94, 604 7}
6oll, 70t 7F 2o =M, 50t 7F 7 wokth Al EE 327k 169, 927 9
o SATH.

AMAESGe] FEEZ = HAEFHo] 149 (56%), 73] 54(20%), *49 T
o] 641(24%)%th T W71 == pTlol 741(28%), pT27F 64(24%), pT3a
7} 591(20%), pT3b7} 7¢1(28%) % th.

2. MMP-2, MMP-9¢] RT-PCR& £3F dALGA o Ao &

MMP-2 mRNA (163bp)= Hlw4 dAstA dde wd, MMP-9

mRNA (262bp)+ THH =7 st ti(ad 1), ddAEE A2 ALk
3l7] ¢ste] TINA Z=Z 18 (version 2.0le)S AF&3t9lon, MMP-2 &+

93 P-globin#e] HIE T3t FA8IA T MMP-2 % MMP-9 ZALA
E A5 g 22 HdS wgoy EA8H oue glden (Z

ZF p=0.182, 0.371, Kruskal-Wallis test), =24 S35 W7 9= o3
ztol & Bl A ¥k tH(p=0.865, p=0.264).

- 14 -



SHATHE 2).

¢}
Seflell A, w7 d <]

[e)
MMP-2 (72kD)+= 44 oA A=A, &433 9 MMP-2 (62kD)+ ¢ d =

CERRSS

7

al

2]
27y AU E 134, 19, 1o, 0

a1

=:]
=

%
449 MMP-9 (82kD)

=9l

A

1

21e] =, v &3] MMP-9 (92kD)o] FU%xA oA 194 = 714 &

7}. MMPs ]

st zymography ZA¥&

o

MMP-2, MMP-90] &4 2743} w7 ol A]

15

3. MMP-2, MMP-9¢] Zymography=

o

o

%}o
Kol
T

Gl

ar
=

H HEA438 MMP-9(92kD) 9]

B

=y

=]
=

ol
TR

ZZlo] 144.2+440% AHANZ
1ha] ¥ 21 tH(p<0.001, Student

(e)

[¢)

=7

1.

o1 2] A

-
it

76.0+67.75 Y FATAH o=
t-test, Mann-Whitney test,

B
cl

1=

MMP-9¢]

aul
\_ﬁo
o
oH

23!

<

_15_



o
ot AR TEE ge AT wAge okl Has) Bts o
9,

2}, pT stage® MMP-9¢] udg

TF 2o HdH Ao Hghs pT ¥W7IEE vas BH pTl
145.1+31.8, pT2 130.4+15.8, pT3a 159.3+20.6, pT3b 176.4+2797= Z A
How T3 Wrw A5 F7ketaioy, vl B2z A4 Aol gl
H(p=0.077, Kruskal-Wallis test). 22l o] RS T1, T29 T3a, T3b =&
T1, T2, T3ast T3bel F+ o= vro] Hlas] wS wf Zhz; 1283+
46.1 9l 170.0+25.4, 134.1#438 o 176.4+28.0 o= FA 4 =lo]& L}EF
W2 oHp=0.010, p=0.019, Mann-Whitney test, 3% 3). BAZFZ oA Wa =

2

< A WAHZGS FetdERES wf WUIEE 26.1+30.3, 182+11.8, 20.1
20.1, 52.4+29.22 % pT3bellA =2 g Rt o5 wizrkA] Wye
2 d WriE 7 MY wog yro] wud ®oks uwl T, T29 T3a,
T3b #3tolli= 2314244, 39.0+30.7= EA A Zol7b Ao (p=0.210),
T1, T2, T3a%} T3b w7tollE= 2194232, 52442928 ZA 82 zto]lE R
% tHp=0.025, & 3).

I+

_16_



MMP-2¢} 9o] QA= B9E A7 th2A @Arh(C1y3). MMP-2%
el etz F9lel FR AeH] dAH AT MMP-92
AAEAY MMP-29F vzt 2 &8s F99 7t

kel AstA dAEAY. FAERE dePol AdstA ddEAeH,

sY
N,
=2
=)
rEI
oX,
o
fr

(o]

=
-z
M
lo,
e
o2
oft
rlo
2
1=
o,
s
N
52

koH(ZzE p=0.078, 0.866, Fisher’s exact
test). 2284 ST W79 o8k xpol= A THp=0.074, p=0.141).

5. RT-PCR, Zymography ¢} WA 27ke] A3 37

LR

ftlo

MMP-2¢] mRNA$} @9z 2o v vl 43
o A 9 9li= §1%a(Spearman’s correlation coefficient; 0.38655,
p=0.0563), MMP-99] Aol HAAA Ed3 n&dd, 22/ 24319
o] MMP-97tel] o3t Az aAE BAtt (M EAFE MMP-9: Spearman’s
correlation coefficient, 0.49310, p=0.0144, and 0.52499, p=0.0084). ¥kH =
AN Aol S35ty ity 2 AANA Ao AdaaAls S

=4

stA o g fFo5hA &ttt (MMP-2 WA vs. AAFA]; p=0855, A
A ys, FA3HE p=0.119; MMP-9 A9 A A vs, ZAARA; p=0.376, <A

vs. @A 38 p=0.096, Kruskal-Walis test).

- 17 -



1oAY 249 TF 24dA MMP-99] &g
4 24 Y 27
p-value
Pt g FAl 2 Wit gFAA
Hj &4 3 76.0£67.7 144.2+44.0 p<0.01"
443 0.00£0.00 40.7£67 .4 p=0.09
“p—value<0.05 (Student T-Test)
I 2. AlAMESEe] 3 MMP-99o ¢Hd
459 59 =E
p-value
Ho+¥FH2 o278 Ho+E2FHA)
- =R s 158.2+20.0 152.6+36.9, 140.2+37.4  p=0.574
H| g 3§
LA gk 29.4+26.3 34.8+36.9 24.0+24.7 p=0.951
) ElaciRd e 24.2+51.0 59.2+81.4 52.8+84.5 p=0.572
0T w7g gk 3.4+7.6 12.0+16.4 14.3+26.5 p=0.543
p>0.05 (Kruskal-Wallis Test)
¥ 3. pT ¥W7|d MMP-9¢ &4
T1, T2, T3a T3b )
p-value
Pt xFAl 2 Wit FFAA
ik gk 134.1+43.8 176.4+28.0 p=0.019"
H| g g
w7g gk 21.9+23.2 52.4+29.2 p=0.025"
ik gk 17.6+£48.6 114.6+70.3 p=0.025"
443
LA gk 3.25+9.0 25.6+25.1 p=0.025"

"p<0.05 (Mann-Whitney Test)

18 -



A: MMP-2 (163bp)

B: MMP-9 (262bp) ..o “ Lid &)
" 4 = B

C: [i-globin(408bp)

a9 1. RT-PCR Z3. A: MMP-2 (163bp)7} REE ZZA oA H]u %

¥ = AS HoFa 9tk Br MMP-9 (262bp)2 U dst de= Hds= A
Eoi—m_ D]’ C: |3 globm (408bp)1_ 2E "“-J—Oﬂ}‘i XA/‘]'E]“ ‘?F Al
Ao &+ RT-PCR AHEZ AFE-3FA

MA T1 T2 T3 T4 TS5 T6 T7 T8

19 2. Zymography A 39} 314l Zymogram gel-S }%‘5‘}04 A7195 5 ge
A2 capture softwareo] 92 % video-camera® &3 & band area® 173
st A2 EAEE T MAE HT-1080 marker, T1S Y93 (pT2), T2&
g (pT3b), T3 %%‘(DTI) T4+ %“?‘Z’g(pTl), TH+ ﬁ%gé(pTZ), T6S F<
EIF(FAAES), T7S FAHpTL), T8 A (pT3h)o] 3 13]‘ T W77 =321
Y0 T2 4 MMP- 9°] 7+ Bol HLSJQL AS & T A

0, (X, 11~l~
rﬁéo}miﬁoﬁ

[e3

_19_



Fapillary ACT Chromophobe

0
AA= v FFEHF ZE 4otk (Conventional RCC: &3  AlAESQE
Papillary RCC: 538 21AIZ <%, Chromophobe: @33, Gr: 22 84

_20_



=
by
il

Fgel 4%, A&} Aol BPHoln

&
A1
AV
X
Ll
Y
r

2= Ao REA
Aze] 71d3 71 Ao gid 27t Fas gAR 5

3 Ao MMPs7F 44 <l gabe drfps e oy AFEd o &
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Abstract

Expression of Matrix metalloproteinase 2 and 9
in Renal cell carcinoma

Hyo Sup Shim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Nam Hoon Cho)

Matrix metalloproteinase(MMP)-2 and 9, two gelatinases, are the key
regulators in the process of tumor growth, invasion and metastasis. A
range of transcriptional and post-transcriptional mechanisms operate to
tightly control the expression and activity of individual MMPs. The purpose
of this study was to evaluate the correlation between the expression of

MMP-2, MMP-9 and subtypes and stages of renal cell carcinoma.

The transcript level and enzymatic activity of MMP-2, MMP-9 were
analyzed using RT-PCR and zymography, in 25 paired cases (14
conventional, 5 papillary, 6 chromophobe type) of fresh frozen renal tissues

from the tumor and the corresponding normal area in the same kidney.

The enzymatic activity of MMP-9 was strongly associated with its

mRNA expression(p=0.014). Generally, the expression of MMP-9 was higher
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in the tumor tissues than their normal tissues(p<0.001). The expression of
MMP-9 also was higher in conventional type than in others by both
zymography and RT-PCR, but it was not statistically significant(p=0.223).
The expression of MMP-9 was closely related to the higher stage(p=0.025),
which represents it is dependent on tumor stage, not on subtypes of renal
cell carcinoma. The expression level of MMP-2 was not different between

tumor and normal tissues.

MMP-9 seems to be a Kkey regulator in renal cell carcinoma, and
correlates with the stage of renal cell carcinoma. MMP-9 seems to be
regulated at the transcriptional level, by which the active form of MMP-9
seems to play a key role in the process of invasion of renal cell carcinoma,
whereas MMP-2 seems to be regulated at the post-transcriptional level in

renal cell carcinoma.

Key Words : renal cell carcinoma, MMP-2, MMP-9, RT-PCR, zymography
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