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Abstract

AIM: To investigate the effect of transfection
with the WW domain-containing oxidoreductase
(WWOX) gene on cell proliferation, apoptosis
and invasion in human cholangiocarcinoma cell

line QBC939.

METHODS: A recombinant eukaryotic expres-
sion plasmid containing the WWOX gene was
introduced into QBC939 cells by liposome-
mediated transfection. The mRNA and protein
expression of WWOX in QBC939 cells stably
transfected with the recombinant plasmid was
detected by quantitative RT-PCR and Western
blotting, respectively. Cell proliferation was test-
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ed by methyl thiazolyl tetrazolium (MTT) assay.
Cell apoptosis was assessed by flow cytometry
(FCM). Cell invasion was determined by Tran-
swell chamber assay.

RESULTS: QBC939 cells stably transfected with
the recombinant plasmid were successfully
generated. The expression of WWOX mRNA
and protein was markedly increased in QBC939
cells transfected with the recombinant plasmid
when compared with untransfected QBC939
cells and those transfected with control plasmid
[3.71(3.64-3.78) vs 1.00(0.98-1.02), 1.07(1.02-1.13);
0.86 £ 0.03 vs 0.25 £ 0.01, 0.27 £ 0.02, all P <
0.05]. WWOX gene transfection significantly
decreased cell proliferation [0.63 + 0.04 vs 0.90
% 0.05, 0.87 £ 0.04, both P < 0.01] but promoted
apoptosis (21.40% * 2.35% vs 1.24% + 0.35%,
1.73% £ 0.48%, both P < 0.01). Transwell cham-
ber assay showed that the number of transfect-
ed cells that passed the Transwell membrane
was significantly less than those of control cells
(70.00 £ 4.58 vs 102.33 + 8.33, 107.00 £ 9.00, both
P <0.01).

CONCLUSION: WWOX expression inhibits
proliferation, accelerates apoptosis, and reduces
invasion in human cholangiocarcinoma cell line
QBC939, suggesting that the WWOX gene may
be a novel target for gene therapy of cholangio-
carcinoma.
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2. 32 %% FRT-PCRA=Western blotix4m| &-20
WWOX mRNAF=% & K- 69 kik; MTT %%
Mo A% 42 B J5 B4 4m B3 7H 75 M6 FAL; FCM
A R-2H 2w L6 8 T Transwell/s £42 % 5%
T Ao B2 5 4m oA 42y 69 T AR

R &3 THEAEWWOXKEE 9QBCI39/
WWOXmftk, WWOX mRNAFZE G #)
KA Hm[3.71(3.64-3.78) vs 1.00(0.98-1.02),
1.07(1.02-1.13); 0.86+0.03 vs 0.25+0.01, 0.27
+0.02, 3P<0.05], 3% 45 49QBCI394a IEMTT
B BT (0.6310.04 vs 0.9010.05, 0.87
+0.04, 34P<0.01), FCMZ7~QBC939/WWOX
2004 2m IR T F 0 B3 5 (21.4% £2.35% vs
1.24%+0.35%, 1.73%=+0.48%, 3P<0.01), 12 %
LI B EAS E T E IR R4t RACR R
(70.004.58 vs 102.33+8.33, 107.00+9.00, 35
P<0.01).
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(WW domain-containing oxidoreductase, WWOX)
JE20004EBednarek PR ] 940 056 I 1 4
ARAE Gt AR 38 i 7 25 (common fragile sites,
CFS) X2 31 i i) — S8 (i 3L L. WWOX
FENE AT T Y0 4416q23.3-24.11X, FFE5 T %%
AN LY ARG R A FRA 16D, UE4E KA A=
IFFC RN 2 i ihRg ZH 2 W W O X A K PG
BE R, HRILIXEW W OXIE R 53 K fife K A7
I, SR W W O XHER Dy 22 Tl fih e (14 fige 326 41 1) i
DRICY. AT 000 Jek 56 PRI G, A7 B A JIEL 5 9 4
i rp e B TR Y 2k, W SEW W O Xk PR I
P MG TE L R TR 2RI

JH 95 A IR QB C939% T-ScienCell Research
Labortories U.S, TRIzol. Lipofectamine2000(3%
FEInvitrogen/A 7)), RPMI 164055559 . it 1.
H(GEEHyclon2aal), /Nl JoRi & BOL ) &
MSYBR Green I %¢Jt ¢ #RT-PCRIAFI G H
Promega/A &, Pt AWWOXHi&, GAPDHPLIA
(2l Santa Cruz), B ALY EEFRC I FEPT
P T2 S R E ARG B A F]), ik
FIf. BEMEMTT). —HIEEH(DMSO0).
G418 32 [F Sigma/s 7], Annexin V-FITC{#T=
K57 & EHRoche /A ], Transwell/N= .,
Matrigel Matrix. FibronectinJ T35 EBD 2w,
JL A BRI 38 hy 3k 11 43R 5 [ 7= 3 B 2.

12 7k

1.2.1 fmRe 3 B4t 4 QBCI39YN MUTE 5 10%)I
A MIERPMI 164018115 F23 HH 1-37 °C . HuFE
J& J% 50 mL/L CO,[¥i15 7746 1085 7%, QBC939
0 o 5L 2 RE R KL QB CO394H i b &
6L, FEFLS X 1074, LA5E ARG IR
7524 hJr AN S ML FIRPMI 164055 7212
W, 5 AN A WWOXKEE A ffjpmCherry-N1-
WWOXJF R AAEHWWOXIE K pmCher-
ry-N U BRI 5 g, 25 minfi FF IR A
Lipofectamine2000 10 uL/4L. ¥ 446 hjr, 4 5¢
AREFRI, AREEREFR24 hJE N AAG418(500 mg/L)
HEATHRE, 7 dJ5 A 200 mg/LYERFIidk [ 7. 2 wk
S BRECH b B AT 08 IR G R, A i g
WWOX 41 iy 4 QBC939/WWOX4H i, Xt
W TR 3 e 40 a4y 44 QB C939/condll iy, EAT
1.2.2 WWOXHK B &k #bml: K TRIzoliR 7142
I MRNA, BUERFIRNA 1 pg. FYLHT
J5QBCI394H i iYW W O X 32 175 10 18 it 9% ' &
HRT-PCRIEATEII. HRIEGenBank it & i1
HI(NM_016373.1), fifiPrimer 5.0 4131151
Y. B3 51IF: 5-GACTGGCGTTTACTGTG-
GATGA-3', Niii5|%IR: 5-CAAAAGACTTGGC-
GGTTTCG-3'; HHHIEREREB-actin, L5114
F: 5“TGACGTGGACATCCGCAAAG-3', 5]
YIR: 5-CTGGAAGGTGGACAGCGAGG-3'. #%
T 7 G U BH 5 W 9O E P CRIR AR & J 2
5, 1 e AR UE 265 EAT 9O 2 HRT-PCR. [ %
SR AF I E: 25 °C 10 min, 40 'C 60 min,
85 'C 5 min; ¥ &A1 & 94 °C 4 min; 94 C

www.wjgnet.com



Ko, & WWOXERELN BERAMIZE. BT 2200 253
Wi £ E
R #E 4 R ART-
PCR & % 9% 41 4%
ACH AACH gt L5 I ik B LA
ILAT 91 R % S P
QBC939 1.341+0.035 0.000 + 0.035 1.00(0.98-1.02) WWOX S A % A
QBC939/con 1.238+0.069 ~0.103 +0.069 1.07(1.02-1.13) Rk 5
QBC939/\WWOX ~0.549+0.027 ~1.890 +0.027 3.71(3.64-3.78) LR

205, 60 °C 30 s\ 72 °C 30 s, fHFR357K; 72 ‘CHy
WA, 3SR A A6 IR T S0, R H
FEDFIE X BE R CHEAR AT BIACT, HEHRAE
K IQBCI3941 i fE A Z i Al F(calibrator), £
B F I — b H 5, B2y ki .
W W QX PR 1 72 st ok 512 560 20 40 i AH 0 T
RAE KA A0 B A ECR R,

1.2.3 Western bloti Ml WWOX & & & ik: Bl X
10°AN 4B, WPBSZEMRPER3 G, T %
75 7 SRR L, 12 000 t/mini.0r15 min,
WG R B C AR E B IR . 2 1 & i
35, IASDSZE M, 100 CAEES min. MR
P AF I H 1 8 B 4 A MR B SDS-
PAGEMR. HEEMME Ik B )G, ML 2
FRAT 42 M8 b K T 5% i e 9ok (1 TBST
W2 b, RS IR PR NI, RS
HRPHRICH /e % N V1 hiFECLIL W .
PLH I8 5 GAPDH S K B 2 bRk H I
AR RIE KT

1.2.4 MTT M 4K 95 2w B3 580 oL WOAE RS 5%
B HA K AIQBCO394N iy, H44 f =iiik
FEFE A, TGRS RS N 96 AL 1, B:41.200
uL, ZHMECH3 X 10°AS, AAE I 1A 2 AL Jo s
PBSHIFE. 40 M550, 24, 48. 72196 hJs N
A30 uL MTT(5 g/L), k485974 h, B0 JERE
35, IA200 pL DMSO#& %20 min, 14
PR 490 nmiP K AR RO REA {8, 4140
B3NS, WAFLI P AE A 2

1.2.5 FCM#&m g 8 = FIbric T FITCHIAn-
nexin VAENZRICERER, I vt =40 fa A3 n] )
g2 RT3 ST o o 7 SR B et oA )
0 JBE A 58 L 1) . WUk P AE (propidium iodide, PI)
ST PR G R}, A AN BB I S R I AN R, R
FEJH T H G U () 40 AN ZE AN Y, PTREIZ ok 40 f i
SRS RIMA . Annexin VEPIJLRL
A5, T DIORE IR 1 5 4 AR R GE H ) 40 A BA
JACANMIX o3 FF K. 2SS4l i, FH A PBS
Ve Al 27k, HiBinding Buffer/& 5 41 il i i 4%
YA E A1 X107 cells/L. 4 Ml B -HINAS uL
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Annexin V-FITCREAJEIEHFE 15 min5 IIA10
pL PISSBCEEYEIF 5 S min/a o B 340 fa
oy, A SRR AR
1.2.6 Transwell/ s £42 5% 5286 10 %7 [l /N % (tran-
swell chamber)) . FE 2 [4iA H IR
(Matrigel )il 4 - FROISE, HRAN 5 IR ROV B Ay 2 X
10° cells/LI 4 Ml E#200 pLFfE T E=, F=
BN B A M0 B R 7738, MRg 40 25 )5 57
B R =R, 37 C MURIEBE 50 mL/L
CO,M B FRA R R 77224 h, /NOEGE B, FTGAR
PR E FOR I A, 0.1%45 R gL,
1S NSl NN S D T A £ WS B U G
B WM T B A A

Gt THE R Dimean+ SDERIR, K
F 5 AR5, SR 10 LUBER A 56, AT 44
PR NSPSS13. 08 ATV 5E, LAP<0.051F 4 22
R ENIE -9

2 BR

2.1 WWOXH EmRNA £ ik 4 T4 98 5E SRT-
PCR &7, QBC939/W W OX S5 4 71 Ji bar s Y
Ji, WWOXHFRIA & LQBC939/confIQBC939
HARAERKAH T m, RiEELEARELKR
QBC93941 B 1¥13.714%(P<0.05), nJ WLEL YL J5 11
WWOXIEK ik F(ERD).

2.2 WWOX% & %A #9 AL Western blotha il 45
R IR, QBC3941. QBC939/conZ FIQBCI39/
WWOX4LJWWOX/GAPDH ] ELAE 43 71 40.25
+0.01, 0.27£0.02410.86+0.03. 7] LWWOXE
1T 7KV 5 AG E e G IR I e 4 i v 2% T
E(P<0.05, KEl1).

2.3 mAaIg A 0L WERERMTTAT IS & 45 & 4t
T T, SR RS HAME ZE R LS % 5
S, S AL T HR I RS B IR ) HERS,
QBC939/W W OXZH [ 40 F 365~ 1 WH 2, 2f52
KHEIAM 5 QBCI39 HARA K AN il LA & QB C939/
conZi M LLEL, 22 Giilh 27 X (P<0.01). S
56 28 200 i 354 B K T 24 56 TR W S Aol (R
2, ¥12).

#i 8% . Aqeilan%F
EIWWOX 3 H
VEZ e AR
AR AR
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WAl # & B
AR RIEET
WWOX A K 7 fe
R . | EZIPS ESPS Zox ELPS TIPS EL
ik, WAL KA
oA Ak id H el QBC93948 0.19+0.01 0.33+0.02 0.45+0.03 0.62+0.02 0.75+0.05 0.87 +0.04
T mALey T A QBC939/contA 0.19+0.01 0.31+0.01 0.42 +0.02 0.58+0.03 0.73+0.03 0.90 +0.05
ggﬁﬁi;ﬂ’zi QBC939/WWOXZH 0.19+0.01 0.26+0.02 0.33+0.02 0.45 +0.04 0.54 +0.03 0.63+0.04
o] AR VE A RS 7
B AT Fla 0.263 19.866 25.466 24.517 38.708 51.357
BP9 LK 69—/ PE 0.774 <0.05 <0.01 <0.01 <0.01 <0.01
ER
1.0 —»— QB939AH
—=— QBY39/con?H
0.8 4 QBY3IY/ WWOXZH
WWOX
0.6
< 04
GAPDH 0.24
0.0 | | | | J
0 1 2 3 4 5
t/d

B
QBCY39/conf; 3: QBCY39/WWOXZH.

Western blotWWOXZRIA. 1: QBCY394H; 2:

2.4 FCM i # M| WWOX %5 2 xFQBC939 4a AL ) =
#9% R WinMDI 2.9% 1501 & 3K, QBC939/con
FIQBC93941 . QBC939/W WO X4 4 o 1%
I3 H1.24%+0.35%. 1.73%+0.48%F121.4%
+2.35%, SEIUL 5240 AL ) 22 R 3 4t
TR L (P<0.01). U641 40 f )98 TR F i i
T2 R AL (1813).

2.5 #FEWWOXA B JEQBCI39%m iz & 4t 11 49
T A 25 5 IRQBC939/WWOX4H 5 QBC939/con
FIQBCO39ZH [a] ) 22 75 G il2 7 X (70 £ 4.58 vs
102.3348.33, 10749.00, P<0.01), 2 %f fi 20 |1
4 AR 28 ) 2= e gl m X, QB C939/
WWOX4H M 212 28 )1 9k55

3 11e
JEF A1 IR A3 7 R 2R 0 08 P R 1 10%-15%,
LR 19904F Hh A8 = 27 23 1) 1 25 gl e L IH A5 9
(V1 R0 5 LA AE S % (13 B B HDY. R 10 A=
K DLE PR AR KON RAE, LRI RS S 8T
RUIERVG A REE BIME W H I, ARG EK
(1 32 L JR PR 0 JIEE e 4 R0 AH G AIE 9 R IR,
W W O X S5 PR R 2 11 3 A 7 JIEL A5 g v v Ak 2K
FL R R A S L g R AR, R %
FERSIREm IR A REXZREY)

0 s s DT P J800S R4 5 R 1 2R A 3

BOA K LA BURE KR, — 2205000, DNA

B 2 MITVIS/BieissE.

B G IR R . R B E LA, Y
A P A7 A A S DR G DN A 493 v UK, 1T
X LG A A A I A S (1 g 3
[7,8]'

WWOXKZ1.1 Mb, H Iz i HE K £
1 245 bp, Jmh414 2 JERR AT 2 1. WWOX
BT W W Rk L R R i i &
G FEA-FEANGAHE/ER, Mkl sz 2
P R B R AL [ 7. WWOX (& —Fh (e I
T2 A, 252 RS @A iR
PRI A F-(tumor necrosis factor, TNF)/ 3 1141
fudtt, STNFJHT %42+ I TRADDAITRAF2
1EH; 5xBo/P53 T 2P INPS3/EH]; 54l
FEOEAE P IINKIVEH]. WWOXH 557 1) 5
JWWOX i ARIEHRBRD, CIEZ MK
Ji g B iR 4 Pk vh 45 BE S, U AR 5 RS
30 D8 25 2% DD AR DG I e dn B 8 . T s LR
e EEE. R 4. il R EORM
Jeg T L b Fabbri O3 1 kA [ iR
FRAZIE R AIFFTUE ], W WO X3 R — AN L
{18 o DR A AN R 5 A 2 — AN WS A 1) I 8 A
I

FEE 96 R0 B S B = R ARG L 38 12
PRa&d . 6 H BB T i Z U, X L R
AT 38 i A /B s 58 1D VO i BB 22 o i A o
G 7AW 2R VE B ST G I 2 T B
N RO i e MV N T S 1 BUR A< A
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AS B2 co B x5
8 1 2 8 1 2 8 1 2 ,g;g%i gtk
EWWOX K H 4k
<3 8 S B ) R R da e
— — — éélﬁafjﬁ., f]uiﬂﬂ‘f’%z’
3 8 8 S
o —h =t 31 HAZE N, 6 RBF
T T T ALK I %A R
: D : o
— : — 3 — £ 0 T e B 3%
B 4 2 4 Al ok mwahm—
'??‘ :fff TR EE B
i T T T - T T 1 1 T T T 1 & JmALE B R
-1 1 10 100 1000 -1 1 10 100 1000 -1 1 10 100 1000 a5t 7 ey
Annexin V-FITC Annexin V-FITC Annexin V-FITC Bk

3 RN OATIA MR AT REVE L. A: QBCY394H; B: QBCY39/conZl; C: QBCI39/WWOX.

AW WO X I ) FLA% R IEH Akpm Cherry-N1-
WWOX, &7 fa e RIEWWOXIEHFQBCI39/
WWOX4H ftk. 5¢)6E #ERT-PCR M Western blot
25 B R W WO XZE R /EQBC939/WWO X
MM mRNA K& A RIEW B . KA
MTT. 3t 2040 i AR /) % 452 28 5 56 55 T Bowl
SN AW AT A g R R RS e Rk
W W O XHE DR F1 IR/ s 0 1 0ok 125 132 2%
77 72 17 S S R RSV R I AR R —, AR
REY, HYWWOXIEJ5QBCI394N i 1=
ZEHE W T B, U W W O XHE [R6 Firg 4 i
(32 gl fie J) A W R HEAE . FCMSE 2 W] Pk
SEW W O XL [R] (1% 2 18 T LA ok JIF 67 e 40 it 1)
P, HENIW W O XL K AT fie 2 38 i g 4 i i
TP HIQB CO394H M (34 5. WW O XAE b %
DRIVA T 10— ik B 6 R, R 28000 % e g 4 i
A 2AT R, R A0 e B R YA 7 Hh A
SRR, {E W W O XA H 5 41 it Jes A% o F
) LA AR B A7 A 8 4 2 HE—2p
W WOXIfie, ¥XHRN T i HAE I &
AL RER AR AR BRI 2R, WA
FEIIS W R SR ASE R ORI 5T ).
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