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[#HZE] HE  BHHMNEERTF #5707 (hepatocyte cell adhesion molecule, hepaCAM ) % 4t %t A Ji bt ye: BIU-87 4
JAk AR A B LA A B2 A2 KPR (vascular endothelial growth factors, VEGF) Rk, Jiik i g FiiA 2000 % 4 pfs
HEHF I 25 7 hepaCAM 3 [H () k. ( pEGFPN2-hepaCAM ) 275 3R BokE ( pEGFPN2 ) % Y A JB5 bk J BIU-87 4, i sr 2 it
ik hepaCAM FE[H 1% BIU-87 4lifffikk . DAFE Yezs 2 Uk SR B4 e it BIU-87 2 BRLARVE At BE SR FH MITT A 0 45 4 40 A A
877 , i SR B B S (RT-PCR) £l hepaCAM \ VEGF mRNA /K475 fk,, Western blot ;i VEGF & 17K Ty 2E 1k,
g MTT SCEGIR :hepaCAM 3 (K % Yt (5230 41 ) BIU-87 21 i A= 4K 5 25 25 A 21 1o A 331 21 40 i L 3 B S 32 B 3l (P <
0.05) ;hepaCAM HLPH 7£ JE M9 BIU-87 4NN 263k , 5545 hepaCAM mRNA B B 147 (P <0.05) ; 52504 VEGF mRNA 3
$5(0.527 £0.031) 5K A0 FEZH (0. 803 £0.042) 252520 (0. 750 +0.040) F 4B 5 FRE(P <0.05) . Western blot 45575 :
Sz 2H BIU-87 Ziiffl VEGF 2 4% (0.057 +0. 015) 5 AL FR2H (0. 263 +0.032) FIZs 20 (0. 280 +0. 036) L B TR
(P<0.05), &5 HEYeBFA: R hepaCAM LR A BH g 410 il % ks BIU-87 AU A= BE T, 3+ T 18 VEGF LR K8 () 2k
ik, hepaCAM BLK ] BEJE52 M gl i AR K MR 2B R BB RN 22—

[EER]  EMEIR  hepaCAM; MM 48 P B2 AR A P28 JE PR, iyl 0 il
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Transfection of wild type hepaCAM gene inhibits cell growth and VEGF expression
in BIU-87 cells

Yang Shuzhe', Luo Chunli', Wu Xiaohou®, Pan Cuicui', Cai Xiaozhong' ('Key Laboratory of Laboratory Medical Diagnostics of
Ministry of Education, Faculty of Laboratory Medicine, *Department of Urinary Surgery, First Affiliated Hospital, Chongging Medical Uni-
versity, Chongqing, 400016, China)

[Abstract ] Objective To investigate the effects of transfection of wild type hepatocyte cell adhesion
molecule (hepaCAM) gene on the growth and metastasis of bladder cancer BIU-87 cells. Methods Plasmids
pEGFPN2-hepaCAM and pEGFPN2 were respectively transfected into BIU-87 cells with Lipofectamine2000 to
establish BIU-87 cells with stable over-expression of hepaCAM. MTT assay was used to observe the proliferation
of hepaCAM transfection cells, pEGFPN2 transfection cells and untransfected cells. The mRNA expressions of
hepaCAM and VEGF before and after the stable transfection were detected by reverse transcriptase polymerase
chain reaction ( RT-PCR). The protein level of VEGF in the above cell groups was analyzed by Western blot
analysis. Results MTT assay showed that the proliferation of BIU-87 cells transfected with wild type of
hepaCAM was markedly inhibited compared with that of control groups (P <0.05). There was no expression of
hepaCAM mRNA in BIU-87 cells, but the expression of hepaCAM mRNA of BIU-87 cells transfected with
hepaCAM gene was markedly increased (P <0.05). The expression of VEGF mRNA (0.527 +0.031) in
BIU-87 cells transfected with hepaCAM was markedly inhibited as compared with that of transfected with empty
vector cells (0.750 £0.040) and untransfected cells (0. 803 £0.042, P <0.05). The results of Western
blotting showed the protein expression of VEGF in BIU-87 cells transfected with hepaCAM (0. 057 +0.015)
was markedly inhibited as compared with transfected with empty vector cells (0.280 +0.036) and untransfected
cells (0.263 £0.032, P <0.05). Conclusion Transfection of hepaCAM gene significantly inhibits the cell
proliferation, and VEGF expressions at mRNA and protein levels in BIU-87 cells. hepaCAM gene might play an
important role in the proliferation, invasion and metastasis of bladder cancer.

[ Key words ] urinary bladder neoplasms; hepatocyte cell adhesion molecule; vascular endothelial

growth factors; genes, tumor suppressor
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TEF ], J55% e 98 A2 000 IR A 8 3% e R i DL 1) 2 1
R AR 1% ~2% AR T R
WIRRE N HA BRI #S, 20% BiP & B
SRR, MM AT 2 KA RS
T T PR A 2 A AR 2R R RS S R T I e i 1) SC B T
=, BT 40 M L B 5> 7 (hepatocyte cell adhesion mole-
cule, hepaCAM ) Jt A & f 3t 2 B — Fh S 52 3k 2 1
KGR A BB 57, A BF5E % hepaCAM 3l if
i 200 - T 2R R A A1 o) 4 i 1 B 3T S o R
MR ZERERERE T o ALY ok T AR KR A
I hepaCAM ZE[H it BIU-87 4fi ifi ¥k , 5% hepaCAM i
BIU-87 4 g A= & M 1L % PN 2 42 K R ( vascular endo-
thelial growth factors, VEGF) J& K A1 H 1A W52 00,
ZRVT hepaCAM TEE e &A= kb B9rEH]

1 RS

1.1 ##

BIU-87 M AS i F 4 {5 77 ¥k o pEGFPN2-hepaCAM Jii %7 il
pEGFPN2 [TURL A 7 fiN 3k [l 37 K 2% Dh P AT 0 #52 B 8% . RPMI1640
k1 HyClone 23 &, Az /N L% i M 0 2295 26 ) TR M R
B kN BRI & H AL A R, AR A
F YLK ) Lipofectamine 2000 4 H Invitrogen 22 %), VEGF ¥t
ANZ BRI H Abcam A 8], Sy B-actin FRLTL BRI B
S S bRiC Fhi e 1gG Pk b= AR EM A E =
KINHE, Trizol | 1 %% 53X 57 & . DNA Marker, Tag i 31 A
TaKaRa A= )8 R4 FR/A &), PCR 54 H Invitrogen /A F] & Ao
MTT Jefis . — FF LTI 5 Sigma 237,

1.2 F%

1.2.1  ZfEssse M yediig 15 BIU-87 I A5, B +&
10% /N4 1ML 1640 35353, F 37 °C 5% CO, [ 55 F2 48 P 5 3%,
BIU-87 41 # #Lbs 37 2T Al AR A, 0. 25% JBamig T Ak J5 ik FT il
BEAANML B, A 2.5 x 10° A/ FLIER T 6 AL - 1R, 15 35 &
80% Fil &It I8 Lipofectamine 2000 B4 151 - 4T hepaCAM
SRS RAREE Y, FEU R AR SR IR 24 ~48 h 5, B &
600 mg/L ) G418 JEFRI i vk BIU-87 4. K 4 i 73 b S2 B
2l (pEGFPN2-hepaCAM #5140 ) 253541 (pEGFPN2 #5 YL 4 ) 0l
AP 3 4,

1.2.2  RT-PCR #: hepaCAM H:[H#534f5 BIU-87 41l hepaCAM
M VEGF SEHPFRIE SR Trizol 70 $E A 5] b 3 20 40 fifd
[ E RNA I 4306 0% 8 0 a2 $2 B RNA &5 8 B 4l B
D(260)/D(280)fH{; T 1.8 ~2.0 Z[A1 1Y RNA, i3 % 5 i 57 &
WS cDNA, 7 F - 20 C R 47, hepaCAM IE X 4%.5'-
TACTGTAGATGTGCCCATTTCG-3', & X %&: 5'-CTTCTGGTTT-
CAGGCGGTC-3', P= 4 & i 461 bp; VEGF IE ¥ %% . 5'-TTGCT-
GCTCTACCTCCAC-3', |z S 4k : 5'-AATGCTTTCTCCGCTCTG-3,
e B 417 bp; B-actin 1F X 4 : 5'-ACGAGACCATCAACTC-
CATC-3', & %% :5'-TAGAAGCATTTGCGGTGGACGA- 3', 7=

K 309 bp, hepaCAM ,VEGF F1 B-actin A PCR S 54434
94 CHIASH: 3 min;94 C A4 30 5,55 CiE k 30 5,72 °C ZEAif
30 s, 3535 MG RS 72 CHEM S min, SR ZEREIS ul
PCR 72, /D8R BG4, 1. 5% SN e g v vk , Bk
1844341 hepaCAM \VEGF 5% B-actin JKJE L{H,
1.2.3  MTT 3450 hepaCAM FE R Y4 f5 BIU-87 4 ff A= K g
J1 BOHBUE K 3 AL 1.5 x 10° 4~/ FL4r 53R T 96
LB, BB S AN AL, LR 3 W, BRI 1 ki
FLAA 200 pl 353238 45 24 /NIHE A 20 pl MTT(S mg/ml) ,
W3R 4 h JEE B, 2SN 150 Wl ZFJEEIR, B4R R FRE IR
i 15 min, 25 Y FE5 M o TEEK S 2R 4 490 nm 400 12 2%
FLADLE AR D(490) 1,45 24 /NSRRI 1 3, B EN5E S do
1.2.4  Western blot £l hepaCAM L [F %% ¢ J5 BIU-87 4f ify
VEGF R RIE  FIBVR 094 (1 20 e 3 2 1 B 1
B 5 x 10° AR SR A0, BRI B AR . 5 T aE
WEE O ERGRAAT 20 C, SDS-PAGE AR MLk, %
JEE, 5 43 B VEGF 444 (12 500) | B-actin 4744 (1:500) ,
4 CHR, MALEYRFFCH ZH0(1:2 000) , Z il F R 2 h,
Rk A0 . Bio-Rad PRI S B H B 11 2% S5 A0
MY B-actin AHXT IR AH, SEHE A 3 1K,
1.3 %itsa®

K SPSS 13. 0 GEit 447 /317 , AN [F ZH (8 LU R T o

2 SR
2.1 #4%4A hepaCAM i I/ 2+ BIU-87 4m f A ¥
EAC)

MTT 5286 7 - 5 28 3 AL AR A B A 240 D L%, hepaCAM
SEP e gL BIU-87 20 A= (K W1 R A2 B (P <0.05 ) , 1l 25 4%
PRI YL AN 5 AR AL BRZE AN AE L TEgE T 422 53 (P >0.05, 3% 1) .

®1 BHBEAEEKEE D(490) EHETL

250 0Oh 2% h 48 h 72 h 9% h 120 h

S 0.272 £0.019b 0,363 +0.0723b 0.450 0. 1013b 0.740 0. 192ab 0. 794 +0.2268b 0. 834 =0. 244>
254 0.278 £0.010  0.415+0.006 0.730+0.208 1.127+0.342 1.388+0.434 1.570 £0.499

HRALFIL0.269 £0.015  0.412+£0.09%4 0.724+0.206 1.133+0.344 1.389+0.437 1.599 +0.507

a: P<0.05, 5R&&MMLE b, P<0.05,5 ®HM L%

2.2 3547 A hepaCAM A& B 2t BIU-87 Zmfies hepaCAM |
VEGF mRNA % ik 45 %

RT-PCR 45 7R : hepaCAM JE (X 72 J§% e 987 BIU-87 4t il A~
Fik UL 5 hepaCAM mRNA B g 3858 (P <0.05) , 156 B 5% 4
. SEEAL ARA IR K23 # 4l VEGF mRNA f) K FE {8 5351
$7(0.527 £0.031) ,(0.803 £0.042) . (0.750 +0.040) , L
b TRZH NS B LT, 5264 BIU-87 4Hfifs VEGF Jt X F ik B i
TR, HEA BEXER(P<0.05), WE 1,

2.3 #HZ %A A hepaCAM A H 2+ BIU-87 8 i VEGF
F G KK Rk
Western blot £ 5 I 7% SZ 46 2H BIU-87 4 )il VEGF # [13%
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59(0.057 £0.015) . 5 ARAFHLA (0.263 +0. 032) F1%s 40
(0.280 +0.036) L4, Scu 4] BIU-87 Zf il VEGF & [ 33k W
BT, HEA B %2R (P <0.05), 25 2 41 5 4 4b B0 2 5]
VEGF AR A THEER(P>0.05), WK 2,

«<—VEGF 417 bp
«—@B-actin 309 bp

-
100 bp—| ()
Lo R A 202, = #4053, 55 3040 ; M. DNA 47 (DL 2 000)
A:hepaCAM mRNA 4 ik ;B: VEGF mRNA £ ik
E1 hepaCAM £ FH# 33 BIU-87 4k hepaCAM . VEGF E[H
FRiXH

1 2 3

— «~—VEGF 46%x10°

m— —B-actin 43%X10°

L RZ& 22, R RM;3: £ind
El 2 hepaCAM EHFE X} BIU-87 4l VEGF & A Ri% &M

3 it

HepaCAM ZE[H J2& Chung-Moh 251 1 2005 4E7E A
FFMELH 2 2 R — P S [ 32235 PR s — o X6
SFIRER 46 x 10° (4N EE B0 1, Z B M B T
HEERE PO M. RN AMIFSE” ) CAiE B AT
LR 59 BN e J5T 968 240 Ff ke v B A AU hepaCAM Ji:
PRIk AR R T B ) e S A VIR R . DL B AFoE 4
JRAEIR HepaCAM Rk 5% 5 M iR 28764 A 4
KF o WG IRE B SE G S hepaCAM Ji:
PRI e A BIU-87 Zififd, 2 BR hepaCAM ik PR #3714 fifd
N IA AT IR A OGS RE T, IESE hepaCAM 5 [H 7 5%
O 98 A4t L 5L AT 0 ) A8 B AR K B AR B D X R Y
i) m Ay 20 A 22 A AR AL T IR AR

LA TR B P88 12 R 0 A% A o B A6 1, 15 g
HGE R BB YIC R . A 2 AP
4 BN A T A RS E ST B B AR 1 A
Bt b VEGF J& d 2 — 2RI WAy R+ == A4
VEFI R ELARBLHIA LA J7 18 - 40 53 Wi i) VEGF v 5
JIe e 240 A % 1M A5 PN B 4 L T ) A N e AR K R A7
G5 G U NS5 e A% Sl B rh 1% 3, s e i
968 240 L S LGS PN B 40 L B R ), 3T T S R A

JRKl 16 22 PRI R DL E 4 45 22 E 3 o B 2R Il
BRI, R P 400 B A A K BRI 70 R 08 9 B 4 I
AT PLiz AR = 4 s VEGE o] F I 45 P 12 440 Jifd i 24
B T 7 AR A, DA I A8 1, Sk g 400 2 RS
(TR R RAE S E ) L AR 4 R s« 7 M e g 4
firfr, WF A= Y hepaCAM 5% YL ml g/ VEGF JE K S 2K
FFeIR, $27R hepaCAM JE[Hif 7 521 VEGF By 3RiE S
5 g ) AR, R DR AT o e e e A A 2 5 RS T A L
FIRE RN VEGF [ 36357KF-, HepaCAM J:[H 41
i VEGF ()3R35 , FATHEMALHI 4T : HepaCAM Zf
BT 50 AT Al & A AR 52 0 g 400 it =2 1) )
BRHBE 1, ZHEAHAO BE T AR S VEGE 5 HZ ik p 25 &
R NIRRT 200 M P9 A A 0 A a0 i e 725 i
TR AN LA )27 R AIE s HepaCAM 23K B8 R 52 0 200 it A=
KA TR, (IR 58 5 b 928 20 400 e DR %) 4 b
VEGF KikM A EE R, A, VEGF #5345
JER VEGF A/ 75— EEHLH, HATerse ™ %
B JE R P53 VHL 5 VEGF )8 2 T 37 A .
ARSI ZE LR —Fh 0] E - hepaCAM (1 335 7= ) 1E
T VEGF ByJa 3+, | VEGF Bk,

VEGF & i Je 697 Hh (1 — A~ S HE#E 45, L VEGF
B Y 25 3R T AR I R b BUS T B E ROR Y
HAWIE ' %W, VEGF 31k £ 10 & A 17 AR X
REAR, 275 VEGF 76 i va 7 o iy o A 5. JEREAR
ITIRRTFAR I 25 BOsHiaYT Z 5 i — o B
RIT T, ELA R B R S P R /N A B A AR
Mo AW HERIAY TSR — BT 19 °F- 5 —hepaCAM
FEA AT L R S AT 7k 5L # ik hepaCAM FEA
(B 2R IG VEGF [R5, 38 B8R MR SRR B, Dk 55
R B AL R 1, WA 26 7 I e IR . Lk dh,
A5 4ER hepaCAM 2 [H 5 VEGF 1Rk B A —&
IR FR 3 A XU A5 B hepaCAM \VEGF K& [A] i 1
BRFAIT T e EA AR AR R
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[HEZESES] R734.2 [XHFREB] B

Jii 94k B 48 SF- 3 WILJRE 9 ( pulmonary lymphangiomyomatosis ,
PLAM) 2 —Ffr 5% UL i) S A T JR ) 18 P i ) J5 2 , L
PR AR S e o A AT, BT A 25 L E 52 1 1
1| PLAM,

1 IERAR

B Aok, 38 &, L WL 6 4, I VSR 6 S,
F1AHTTF2009 47 A2 B ARG, BRI 20 B
RN, AR DU R R, A () o SCR AR AT I
Bl WBC 3.7 x 10°/L A IEH 5 1S4 Hi7m :p(0,) 51 mmHg,
p(CO,) 33.4 mmHg, i Iy A5 A5 /% TR A 1 30 /< 0 il o
5, /NETRE WY W sR , /NIE P 1 . MR X & (B
1) 7% AU 42 IR 235 5 AR () S P 90 26 B, s CT (1 2) 7R AL
/R oA R R RE I | FERE BN, B KNS 27
2 ~10 mm Z[a], P& ICHCF A TR RS, AR 4 S B
KA IEH o R S ARG R B I 3% 1 A2, 5 4 Jifr b BE 1 L
LG IR R L 40 TR 30 5 i 468 SMA (HMB-45 1)
FEE (P 3) s 45 G KRR AR5 S R ER AT & PLAM,
Ji DRI R AT PN TR, S D RE B T T B, TR iRy T i e
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