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[#Z] HM 5 RON(recepteur d’ origine naetais) } Claudin4 7£ A Ji% 5547 41 e 45 ( bladder transitional cell car-
cinoma, TCCB) /1 [ 3R ik B R S, R W B AL psd vh fE R . O R NE R I IEASAT [ 2 8R4 16 131, I e e
T ML bR A 36 4], #i FEO AT I RS RS AR IRR 5 2 R WK 58 KRBT, 4 5 Western blot £l RT-
PCR #:i] RON ,Claudin4 75 4 A1 mRNA AYZE3ik, 20 HT & 5 TCCB AR FE /0 2% I R 03] MRS AR Sk 52 % kS
HRNA K ZR, 850 OTCCB 417y RON bk /KF-U & FIE % B As 4T [ R 4121 (P =0.000) , TCCB ARG 5 =i
2 AENUREIE (T) SHUZRIE (T, ) MREEFAGIH#E X (P =0.003,P =0.000) , MAEFR IESELE BE
S5Z R HARFTRZR LG HEL(P>0.05), @TCCB 44K Claudin4 3 iA/K P 2 & T IEH B FEHL (P =
0.003) ,TCCBZ T, 5 T, ,[A1Fik 25 5 A Gt L(P =0.018) , ARG 5 & 900 AFg AR SR L w52 kA
(M RiA 2R IG I EE (P >0.05), @TCCB 41 RON Y Claudin4 7 [ S SEH 3Rk /K- 2 2 B ta 3, H i 2 EAE G
(r=0.560,P <0.05), &5i& TCCB 41" RON 5 Claudin4 1 KR 3R Fi4R/R 3 #E TCCB 19 & R FIE I ke {2
HAEFT, H RON 5 Claudin4 7F TCCB th 2 EAH %,
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Expression and clinic significance of RON and claudin-4 in bladder transitional cell

carcinoma
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Chongqing, 400016, China)

[ Abstract ] Objective To determine the expression and clinic significance of recepteur d’ origine
naetais ( RON ) and claudin4 in bladder transitional cell carcinoma (TCCB) and investigate their possible
role in progression and invasion of TCCB. Methods A total of 36 patients with pathological identified TCCB
undergoing radical cystectomy in our department during March 2010 to May 2011 were recruited in this study.
Their clinical data including pathological grades, clinical stages, single and multiple foci, primary and recur-
rence tumor were collected. The expression of RON and claudin4 in the tissue samples of 16 normal bladder
tissues and these 36 TCCB were tested by Western blotting and reverse transcription polymerase chain reaction
(RT-PCR) at protein and mRNA levels, respectively. The relationships between RON and claudin-4 with path-
ological grades, clinical stages, sex, age, single and multiple foci, primary and recurrence tumor were also
analyzed. Results The expression of RON in TCCB was significantly higher than in normal bladder tissues
(P =0.000), and significant differences were found in low-grade and high grade differentiation, and in non-
muscle invasion and muscle-invasive tumors (P =0.003, P =0.000) , but not in different sex, age, primary and
recurrence tumor, and single and multiple foci (P >0.05). The expression of claudin4 in TCCB was signifi-
cantly higher than in normal bladder tissues (P =0.003), and significant difference was found between non-
muscle invasion and muscle-invasive tumors (P =0. 018) , but not in low-grade and high grade differentiation,
sex, age, primary and recurrence tumor, and single and multiple foci (P >0.05). Both the protein and mRNA
levels of RON and claudin4 were higher in TCCB than those in normal bladder tissues, and were positively
correlated (r =0.560, P <0.05). Conclusion RON and Claudin4 are up-regulated and positively

correlated in TCCB, indicating that they may exert a positive regulatory effect on the progression and invasion.
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JE% IR o 2 1 DR R G0 v B i UL IR PR g, EL
BAERG E a s HOGERR BB A Sy IR I N R A R
Mo HHTC TR A R e 228 A
PRBLHIAIAS T o305 5 o B 58 % W] RON ( recepteur
d’ origine naetais) /iy — R IEL R, 7E BPORE 1) & A= &
& B 225724 G20 RS R BT A T AR R Ol B AR
R T R TA A 40 1) 6 B 0 e 2 T S 4
IR BE IR, 5 R i B AR A YR R
I R 240 B R Y 2R B T AR R e 4y =X BB
ME®EE, Claudins J& R % IER N FEE M EH,
WHES 5 T R R # . A B AR Claudins
S5 T 555 $5, 8 & B RON 1£ MDCK
(Madin-Darby canine kidney) 40} & #1% £, o] fi
Claudin-1 3§ ik J#& 7>, Claudin-3 | Claudin4 3% £ 31 &
HE o PN RON 5| Jifr 983 1) 42 2 384 3 ] A i
M BRSOl B U T A R] Claudins f 33Kk
SEIR Y, SR G T3 M A 43 1 A8 98 e 17 4 g
(bladder transitional cell carcinoma, TCCB) {5515 &
FRM A, A< 5256 K ] Western blot &2 RT-PCR
A6 A mRNA ZKF-%F RON Al Claudin4 7£ TCCB
TR RIE OGRS REMIAILEI AT ISR

1 #REHE

L1 ARAkR

WgE 2010 4F 3 A £ 2011 48 5 A AR T FARUIBR 2N
o) 36 1], ¥ 28955 BRAG AT IE S 4 TCCB(TCCB 4) , f 4% 5 1
29 o], Lotk 7 ), A 42 ~83(65 £10) & g BT SRR HHE 5
BAHLI(WHO)2004 443 Ahnfis - RGN 20 12 4], & S0 21
24 {5, 1 PR 43 A AR 4 [ BR 4098 B 23 (UICC) 2002 4255 6 hi
TNM Z3-BHARUE  JEUZ 2 TP g (T, ) 20 431 U2 4 0 1 g
(T, )16 ], >60 % 26 fil, <60 % 10 fil; H.% 16 i, £ % 20
50 % 24 1), 52 % 12 4], WCER 16 i 0E 5 B I RS AT b K 2H 41
PRAEST BEZH , S5 B 78 1 90 ) A Be AT 4 s e VI B i) S8 3, 6
PEIMEE S em SRR SN IEHH L
1.2 2K

Hadt RON(1830-1) H 5 B {4 [ 55 & Epitomics 23 H]
Hdi Claudin4 (P192) Z FEREY AN H Bioworld 24 #] , I SEHT 4
AR 50 W B L5 h A2 S 0 A ) TR A W, RNAiso
Plus & RNA #2551 Trizol (D9108S) | ¥ % 5537 & Prime Script
RT reagent Kit( DRRO37S) .PCRMIX DI 1 000 DNA £7:/fi:(D526A)
WA KEEEY TERARAE, BT B-ACTIN Hiik RIPA %L
fift & PMSF \BCA 7525 1 & iR & B e il 70 & LA 45
5 ECL B2 B 8 2 RAEYHARG R, PVDF [ 5§

b B RA ARG R A,
1.3 #i%
1.3.1 RT-PCR E#1 RON ., Claudin4 mRNA {33k =
RNA A2 BU™ 44 73 i TaKaRa 358 4, O 8 RNA 4iFF 1 %
FE BT Wl ALY RNA $2BU7E Nano Drop 2 000 FilllE D(260)/
D(280)fE, D(260)/D(280) K 1.8 ~2.0 9 g4l £ & 4.,
@ RNA 52RO LS wl B4 RNA T 1l 6 x loading
buffer 7£ 2% SENEHEEERE H Pk, LATT L 5,18 28 s 3 &b 457 i
K5EHE, RT-PCR #5545 14 ™ b5 4% IR TaKaRa 1 B 3451k
SI9F 50 ¥k ) g R T A ), RON E 351 #): 5'-CTGGT-
CAATGGGACTGAGTGT-3', F i 5] #: 5'-TCGGACCACATAT-
TCAGGAAG-3', 3" H4 7= 4 345 bp, Claudin4 I iE814.5'-
GTCATCATCAGCATCGTG-3", F Wz 5| 4 5'-CACCGGCACTAT-
CACCATAAG-3', ¥ 14 7= 4 159 bp, GAPDH I {8 4. 5'-
AGAAGGCTGGGGCTCATTTG-3', F i 51 ¥ : 5'-AGGGGCCATC-
CACAGTCTTC-3", #1474 258 bp, RON 5 GAPDH [{) )% ¥ 4%
PR S 94 C 5 min—A5PE 94 °C 30 s—iB kR EE 59 C
30 s—7EA# 72 C 30 s, JEH 35 ¥k, #J5 IEAH 72 °C 7 min; Clau-
din4 (1 ]2 8 S04 R HiAS I 94 °C 5 min—7A5 1 94 °C 30 s—iB k.
JELIE 60 °C 30 s—3Efi 72 C 30 s, fEHR 35 U, T o 4B 72 <C
7 min, RT-PCR #E% B8 Uk, L GAPDH ) 4 £ B8, 7E 22 [E Bio-
Rad BERLSAG 5 1 R 48 LS IR, (RAE R . 458 R
Quantity One ¥ {4 #4745 0 Hr. LR EE 3 K. RON 5
Claudin4 mRNA #5%{(RI) = RON z§ Claudin-4 mRNA ;=#j44
Hi{H/GAPDH mRNA F=#43 {8
1.3.2  Western blot £l RON .Claudin-4 & [ 1) 33k EH
T PR E™ A% e IR Ud B A3 454, AT BCA 35 I 58 & 1 A vk B
Jic B AN [F) Wk B2 1Y SDS-PAGE— HLIK — 5% B —5% 1) I i 17
41 1.5 h—4 CHFE —Hi TAERT I (RON FRBELLAEI R 1:3 000,
Claudin4 % B-actin #1424 1:1 000) -TBS-T 410 min x
3 W37 CHEE P TAEW (Broessih B ZHomBe L3 oh
1:4000)1.5 h—TBS-T ¥ 10 min x 3 )X —ECL fb2% 5% . &
5 OB MR 0T . AR EIZ 1 B 22 x 10° Y Clau-
din-4 259 % 180 x 10° ) RON Z& (% 4 FH 44, H] Quantity One
AFBEFT R 431 RON ¢ Claudin4 & 1484k (RI) = RON
5% Claudin-4 Z& {43 #i{f/ B-actin & FHAH{E
1.4 %tz o

K F SPSS 18.0 Geit4k {4, RT-PCR 45 HL R F A 7 REA I ¢
K56, Western blot 4% 5% 1| 5% F 2 ST REZR 1) ¢ 656 S Pearson f&]
BAHIE T

2 #R

2.1  RON mRNA % Claudin4 mRNA £ E% 45
TCCB4 8 & ik

2.1.1 RON mRNA fiy%35  TCCB 41 RON mRNA ik /K
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25 TIEH 2 (P =0.000) , EL7E TCCB 21 i ik 22 51 5 w5 401
H.T, 5T, AHhREKFEEW ST &GS (P=0.003, P=
0.000) ,M7EH K 52 K W) K5 E Kk A% 2H H TC W] 2% 5=
(P>0.05) , LK 1,%1,

2.1.2 Claudin4 mRNA )ik TCCB 2H Claudin4 mRNA
FIRKTPW L TIEH 4 (P =0.003) ,TCCB4H T, 5 T, _,[H It
B WEM2ER(P=0.018) , M7EMRGUN 5 @90 h k5%
R WIRGE R AFRAN TR E 2 (P>0.05) , WA 1,%& 1,

1 2 3 4 5 6

400 bp— )

300 bp— . GAPDH

200 bp— (258 bp)
«—Claudin-4

100 bp— (159 bp) @

1 2 3 4 5 6

400 bp—] e RON

300 bp*’ - (345 bp)

200 bp—] GAPDH

100 bp—! (258 bp) (B)

A:Claudin4 mRNA 147432 5 203 AKAR A 2054 8 5 41
5:T,48;6:T, ,%1;B:RON mRNA 4R/ ;2; % 28;3: 1% 2% 5
284 HEAE;5. T, 48:6.T, 44

1 RON Claudin4 mRNA 7FIEEEMALS TCCB FRIE

%1 RT-PCR 4% RON mRNA  Claudin4 mRNA 7E&HFHRIE

251 n RON mRNA P{f Claudin4 mRNA P {f
EHH 16 0.29£0.14  0.000 0.37+0.10  0.003
TCCB 41 36 0.73 £0.35 0.56 +0.23
W HL

[ &Ik 12 0.51+£0.26  0.003 0.48+0.11  0.119
A 24 0.84 £0.34 0.60 +0.26
I R 434
T, 41 20 0.56+£0.28  0.000 0.48+0.20 0.018
T, 441 16 0.95 £0.31 0.66 +0.23
AEIE
<60 %4H 10 0.88+£0.38 0.154  0.59£0.35 0.775
>60 %4 26 0.67 £0.33 0.56 +0. 17
MR 16 0.64£0.29 0.164 0.56+0.19  0.945
ZRMH 20 0.80 +0.39 0.59 +0.26
YIkA 24 0.78 £0.33  0.248  0.54+0.25  0.406
HRHM 12 0.62 £0.39 0.60 +0. 18

2.2  Western blot # ] RON & Claudin4 & & £ £
20 % TCCB 4k % ik

2.2.1 RONZEFMFEE  TCCB 4] RON & (113234 K T
WBETIEHA(P =0.000), H7E TCCB 20 R4 5] 5 & 4 5
T, 5 T, 4LH B 5 K2 0 8 TR # (P fE 4 0.000) ,
MERERSL2 R MEREE L AFRWARLCHE2E5 (P>
0.05), WK 2,32,

2.2.2 Claudin4 FEAKFL  TCCB 4 Claudin4 7 YR
PRSI TIER 4 (P =0.000) , HAE TCCB AP T, 5T, ,
R IR KT 2 W] 0 T fa % (P = 0,000 ) , 15 7 IR S0 5 i 4
Wl kS L2k MESE R AFRWAR KT R EEER

(P>0.05), WK 2,32,

1 2 3 4 5

—RON
(180x10°) (A

|

«—Claudin-4
(22x10 ®

«~—B-actin

(42x10%) @
A:RON & & 1. EF4;2. /KA M;3: HEAM;4.T, 4855
T2~4éﬂ;B;Claudin-4 =8 I;iﬁfﬂ; 2:T] éﬂ; 3:T2~4éﬂ;4:'f&.ﬁ
A5 & & A48 ;C: Bractin 1 ciEF4E; 2 3. TCCB 28
2 RON % Claudin4 EHEEEFERALS TCCB iRk

%2 Western blot %7 RON & H ,Claudin4 £ A& AP RIE

21531 n RON #EH P4 Claudin4 1 P{H
R 16 0.02+0.01  0.000 0.04+0.02  0.000
TCCB 4 36 0.09 +0.28 0.14 +0.03
SEELT

(e S 12 0.06+0.01  0.000 0.13+0.02 0.155
eS| 24 0.10 £0.03 0.14 £0.03
I R 4344
T4 20 0.07+0.01  0.000 0.12+0.02  0.000
T, 42 16 0.11 £0.00 0.16 +0.02
AR
<60 %4l 10 0.08£0.02 0.891 0.13+0.03  0.412
>60 %40 26 0.09 +0.03 0.14 +0.03
R 16 0.09+0.03 0.238  0.13+0.03  0.207
ZRMA 20 0.08 +0.03 0.14 £0.03
[upEl 24 0.09+0.03 0.057 0.14+0.03  0.226
gEA 12 0.07 £0.02 0.13 £0.03

2.2.3 TCCB #Ht RON 5 Claudin4 & 128 3% i AH G 2347
K] ] Western blot 45 5 43 #r RON & [ M Claudin4 & (4 7F
TCCBH AR IM: , i R IEAR I (r =0.560,P <0.05) ,

3 it

3.1 RON 5 TCCB # % 2

RON Z—FhEs e 1, T 1993 4F4% &3, 5 Stk
MET ,c-sea 15 g i & BRI T2 RO W% . RON 0
— LN BB 051 S A0 L B AL AN L R A g sl Y
TENZE b Hz Ak I i gg v, RON 76 2L AR i v i BH
PR AN 47.3% (35/74) 1 FELE BRI vh ik %
H59.2% (29/49) 1) i E B B KL LB RT
B R P rp AR L ASHIFSE R B RON 33K
1E TCCB 2 Hp B, /& X0 B4, L7 5 B 43 6 Rl R
SRR Giit2rE L, AT W RON Ay ik 7E TCCB
R R R iR e B v 2 AR ] Koo 451
&I RON K 5 HAHZE S B EC /A& MSP ( macrophage-stim-
ulating protein) [6] & i/ T4 & 3P21. 3, X 4~ X 38 &
R A X R, 3k LAY RON it 5 H
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BCAR MSP AH45 5 5 AT kA=A, s — R VNG 518
B, oA 45 PI3-K G %, DA TS 21 9 5 48 A 1] 04 2
WGz 3l A K R TR d e AT AL, RON
R RINS S T IR0 A5 R RS,

3.2 Claudin4 5 TCCB #5 % %

Claudins % 12 B %S0 EEHMEA",
BIEAHGEFR Claudins 2 25 7 40 )l 8] 915 5 %
S, RZ2EF KB Claudin-3 | Claudin4 78 i 1
Ik B, TR A IR 2 W A ) S BRI, Santin
S % B Claudin4 5 SR E FL IR S WG
SIS FhRa . Rangel %% % 3 Claudin4 2 419 %
5 5 A ORI MG, 1T Michl 457 I IA Sk Claudin4
2 TR 0 A4 P 9% 42 28 R e B R AL I AE S 77 o Boi-
reau 257 % B Claudin4 75 A &5 Wess o 26k 2 0
19(26/39) , 76 G, .G, W3 = i I i, 7F G A Ao
Jigeg oA BT AR, #53 Claudin4 S ATEME A T
oA, AW LB TCCB H1 iy Claudin4 (1) 3R 57K
U TR R TR T, 2P B RB K] T
T 4, FENG PR3 A A 2 1 25 S (H AR B A v 22
SIS o [RIEE & B 45 b g 18 3 1Y
Claudin4 5 [ & A H 40 A, WA TA MR N . 5
Boireau Z& [T IR 4546, Vil Claudin4 5 TCCB & J&&
KR THABIIRFR
3.3 RON % Claudin4 £ TCCB 87 # %

AHF5E &I RON 5 Claudin4 £ TCCB W ) &
& R —E A e, Wagh 251 % B B-catenin
75 RON 4 T L i v 2 6 B, Park 25170 % 3
MSP-RON /23f 17 MAPK . AP-1 #1 NF-kB fif uPAR |
JH, T | R 20 B PR . Miichl 251 BIF S & B
SRR S MAPK {5538 % (% SC S T i Claudin-
4 BYFINT M, T MAPK {5538 #% 3R] g RON 55 HE
RSG5 G 5 BT , BT HEWT RON 5 Claudin4 A5 B 1 A
5%, RON 1] 75 Claudin4 i KK . A B 55tk
SCEATAE TCCB 4 3eih B, H B A A OCHE , S
WHESH5E S @ ER TCCB k4 LR iz
Zh— A EELE M, HATREM LT : MSP 5 RON
MG TG KA — R INWERAL, BOE PI3-K ixf8, — il
TS MAPK G, AR S6 0 o 2 Ak, TS
NF-kB {5538 % , # il 158 Claudin4 J5 356 ¥ K4
il SEAM I A Snail (93R35VEH T Claudin4 iy %% 5%
KA, ffi Claudin4 335 b #; — & i@ o ¥ % AKT/
PKB , fiff Wnt i B 3#%0% , — )7 HAEH T B-catenin , {2 #F
H5 LEF/TCF 0456, A R T Mg & 5H, o —J7
] fiff E-cadherin (3235 N, 5 Claudin4 — g 5
SR R U AR T R R R R IR

3.4 RON 5 Claudin4 f£ TCCB ¥ &k 6916 & & 3L
Wang 22" 45 ) c-MET/RON %% % W2 3 i 3% 14 J2:
IR 4> IR YT R AE 4 05 . RON 5 Claudin4 7 % bt
FEAT AN I (4 28 38 /K P BRI 1R M I 28k I A
241, NI AT LK RON 5 Claudin-4 A 438 19 45 T 49
2ERCH T TCCB (253677, O Toole 2571 % 3
NAPEBREE 1 (IMC41A10) fg4: 295 RON 454,
FH 1 RON 5 H:Hi & MSP 454, LM RON AHXAS 5
T % A T , AT O okl e 1) A B IR T Claudin-
4 JRIE—Fh = S IEEAR R ( CPE) (1) 15 3 Ml 52 14, CPE
5L claudin4 255 J5 RE15 S 4N MU 75 . Michl
ALY R B, CPE REYAYT Claudin<d 5 26 1598 240 g
IR, ABFSE4E R % RON A1 Claudin<4
16 TCCB rhy 54 363k, 6 IMC41A10 .CPE fiF
NI RS A T 20 Mg (6T BE A T — 8 R SE B SE
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8 &,k M, ERA (401147 TP, R ERFRE MR D5 EE B A AL

[REEIA ] FAE s R D QDI‘ETJﬁ~ED§_'ﬁ£?F’X?E JEAAE S5 ) , 360 BRAG AAr , A BHLOA 21 Ak 45 45
[HEZESZES] R782.12 [ X#fprEEg ] B HA, 518N BB N SR ATE (181 2) o

1 s A0 I 8 1 — S i 25 R B T R R AR AR,
MEHPZ—, BFEEN T LSBT, Wﬁ%ﬂ%ﬂ%*ﬂ%ﬂ?
$QX1E i o PR TR T E A A, £ 5 BRI ) 21 21
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