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Abstract

AIM: To investigate the impact of tranfection of
the wild-type xeroderma pigmentosum group D
(XPD) gene on the biological behavior of human
cholangiocarcinoma cell line QBC939.

METHODS: Empty plasmid pEGFP-N2 and re-
combinant plasmid pECFP-N2-XPD were digest-
ed with KPN I, BGI Il and SPH I for plasmid iden-
tification. Cells were divided into four groups:
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pEGFP-N2-XPD group, pEGFP-N2 group, Lipo-
fectamine (Lip) group, and blank control group.
Cells were transfected with Lipofectamine. The
expression of green fluorescent protein (GFP) was
observed under a fluorescence microscope. The
mRNA expression of wild-type XPD, p53, cyclin
D1 and c-myc was detected by reverse transcrip-
tion-polymerase chain reaction (RT-PCR). Flow
cytometry (FCM) was employed for examining
the cell cycle of transfected QBC939 cells. Cell
proliferation was detected by methyl thiazolyl
tetrazolium (MTT) assay.

RESULTS: The relative expression level of XPD
mRNA in the pEGFP-N2-XPD group was sig-
nificantly higher than those in the pEGFP-N2
group, Lip group and blank control group (0.778
+ 0.018 vs 0.561 + 0.039, 0.544 + 0.035 and 0.542
+ 0.034, respectively; all P < 0.01). The relative
expression level of p53 mRNA in the pEGFP-N2-
XPD group was also significantly higher than
those in the pEGFP-N2 group, Lip group and
blank control group (0.421 + 0.019 vs 0.256 + 0.014,
0.267 £ 0.015 and 0.274 + 0.018, respectively; all P
< 0.01). The relative expression level of cyclin D1
mRNA in the pEGFP-N2-XPD group was signifi-
cantly lower than those in the pEGFP-N2 group,
Lip group and blank control group (0.339 + 0.041
vs 0.560 £ 0.039, 0.558 + 0.050 and 0.560 + 0.041,
respectively; all P < 0.01). The relative expres-
sion level of c-myc mRNA in the pEGFP-N2-XPD
group was also significantly lower than those in
the pEGFP-N2 group, Lip group and blank con-
trol group (0.355 £ 0.045 vs 0.570 + 0.075, 0.560 +
0.041 and 0.537 = 0.050, respectively; all P < 0.01).
FCM results showed that the percentage of cells
in G, phase was significantly higher (81.65% vs
65.54%, 56.61% and 63.26%, respectively; all P <
0.05) and that in S1 phase was significantly low-
er (11.83% vs 24.10%, 29.52% and 27.28%; all P
< 0.05) in the pEGFP-N2-XPD group than in the
pEGFP-N2 group, Lip group and blank control
group. MTT assay revealed that the growth rate
of cells in the pEGFP-N2-XPD group was signifi-
cantly lower than those in the other three groups
(all P < 0.01).

CONCLUSION: Transfection of the wild-type
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sion of cyclin D1 and c-myc mRNAs, and up-
regulate the expression of p53 mRNA.
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BH: KT HARXPDA B A2 E &
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Tk ABRE M ERIE B ApEGFP-N2
Fo & 40 #pEGFP-N2-XPD, #E#h i
AKPN | . BGIN #sSPH | Btn 7. 8o
A%, F i pEGFP-N2-XPD4., TR
pEGFP-N241. R§ika, 5F M B A AR it
7 AR I QBCI39% otk A = & 2t BE. A
&R EE e sk WA 4 e v L tm AR, R RS
TURELEEEERAZTOREEAR LA
M. FIAA 2 B RNA, A mcDNA, A R4
B4k B (PCR)#m 428 28 i F XPD. p53.
cyclin D1, c-myck AL, 3+ A va ¥ A48 &
e 3 (MTT)Fe i X, a0 BRI 40 A0 3 78 %
2m el JB) 2 64 AL,

#Z 8. pEGFP-N2-XPD# .5 pEGFP-N2.
fg ARl An s G s 44, XPD mRNA
RAFTH R m0.778+0.018 vs 0.561 +
0.039, 0.544+0.035, 0.542+0.034, 39P<0.01).
pEGFP-N2-XPD % . #p53 mRNAAR % & A
2 5pEGFP-N2. g itk 2a4n 2 & 3 IR
BRAA %5 EN(0.421£0.019 vs 0.256+
0.014, 0.267+0.015, 0.274+0.018, 35P<0.01).
pEGFP-N2-XPD% i 55 H A 28481k, cyclin D1
mRNAAE £ 1% 29 2 4%4%(0.339£0.041 vs
0.560+0.039, 0.558+0.050, 0.560+0.041, 3§
P<0.01). pEGFP-N2-XPD#m ftL 5 HHe 4 Ag 1k,
c-myc mRNAAE £ A 2 0 2 %1%(0.355+
0.045 vs 0.570£0.075, 0.560+0.041, 0.537+
0.050, 35P<0.01). i X 28 fe U M pEGFP-N2-
XPD#H 28 e ) BAG, A 4 81.65%, SHA411.83%,
HHLAG A F) 465.54%. 56.61% 63.26%;
SHAH A A24.10% 29.52%. 27.28%, 4R A
H it % & SL(P<0.05). MTTH# M ~pEGFP-
N2-XPDZmAe A K % %0.24940.02, 5 H4b
HAYG, fnfe g 78 71 B 2R 55 (P<0.01).

8 FK, ¥ hnpSI AR B KA

*5213: JHEE; QBCI3VMME; XPD; c-myc;
Cyclin D1; p53; 4L JE &R

TR, 28 28, K. BEAXPDERANAEEEEQBCI39
MREDZTHRE. BRENEKRE 2010; 18(15):
1531-1536
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JH 448 (cholangiocarcinoma, CCA)&F& K YE T H
ERE LAY, A FE IR
MU AR S, T RS R R R . sz
AR AARAE, FIHS W N e, BT BT AL i
BT B (R R S e ) IR 2R L i
T R AT IR EFARVIBR AR, WiE 21
ek, IR R IR ST G g EY, O

ZORTIAE ORI IR AT U HEL XPDE 2
Wity LB R AL S K F TTH(TF TR S 5
UKW, b 5 XPB. TTDA L [A]#4) il sk A1
TFITHI 10T, B R ARV E S, &
it i R A P R s Y, 5 i 22 i 3
DR K 0 B R () 0k, 3 5 g (1) T L &2 4L
I7 250 24 1 I e AR S 22 P AR B R BEL AT
SR AT ok 1 o e G ARSI = 1 UAE L
Py 2 (98 B I R IAIpEGFP-N2-XPD i
RIS ORL, BRITXPD. p53. cyclin D1 5c-myc
Z A HAER, DA R K ey A= U X P DS IR i 5
IR QBCI3OA i A= 42 A 4k

1 #RRSE

1.1 A4 AIHE 41 QB C-939 [ H [ it
YR W) AR 0. EE ALY Sk (0 9 e B R
FipEGFP-N2-XPD & 4% 5256 % [H N B IR
). RPMI 16405573 (FE Gibco BRLA ),
a2 i (B AEHy clone 2y w)), i 25 (1 (35 [
Sigma/AF]), M-MLV Reverse Transcriptase.
Rnasin. dNTP. Oligo(dT)15(3EPromega’s
7)), Lipofectamine 2000™. TRIzol™i& (3 H
Invetrogen’s 1)), DMSO. DEPC(ZE [E Amresco’s
), PCR W g A4 TR AR MRS A R A
45 i, Taqliff( H AN TaKaRa”> 7] ), DNA 2000 Ladder
Marker(Jb LAY TREA ), JERt RN
BER ORI &, DU SR E M EE(MTT) N
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TR 5. B AXPDIE A S E0BCOS BT IS 1533
R A L T A FEAA D p-actinff P B, Practin | Filfg]  mAa£ At

1.2 77

1.2.1 31 4%t dlEGenbank LA A
XPD mRNAF4. p53 mRNAF4). cyclin
D1 mRNA/FHILL Ke-myec mRNAFH, Wi
Primer Primier SEAF% 1151, B _L#EA LAY
TREAF AR, XPD LRS54 5 5 -TCT
GCCTCTGCCCTATGAT-3'}25-CGATTCCCT
CGGACACTTT-3', ¥ #4363 bp; p53 1 F
W5 145 5} 5'-CCCAAGCAATGGATGAT-3'
M5'-TGACAGGAAGCCAAAGG-3', ¥
#9379 bp; cyclin DI_E Fi#E514 % 3
H5'-GCGAGGAACAGAAGTGCG-3'%
5“-AGGCGGTAGTAGGACAGGAA-3'", ¥
W= 484 bp; c-myc L NS 5 A
5"AACCCTTGCCGCATCCAC-3'%5-CCTCCT
CGTCGCAGTAGAAA-3', § #47/24)317 bp. [FA]—
FRAY 4 LAB-actinfE o WS . B-actin | F 5]
Y1535 5-CTTCCTGGGCATGGAGTC-3', 5'-
GCCGATCCACACGGAGTA-3', #1147 4)232 bp.
1.2.2 5 2B R A2 H T R R 97 SO Qe IR i
QBC-939411 iy, 5573 A4 (1)pEGFP-N2-XPD
Z; (2)pEGFP-N241; Q) iik4l; (4)7% FX R
4. B HEE A RQB CO39F T /N FLAR A, BEAL
A2 X 10°, F540 M7 56 21K 70% )5, 110.01
mo /LM #h 22 Ml vE v Al 2k, T-44LH 73
IATE LIS 164055 752 mLE; 7724 hJm, T2,
3. 4kt P4y I Lipofectamine 20000 A
pEGFP-N2-XPD. pEGFP-N2. J§JFifA(Lip)i 4t
FA A0, AR AR FR48 G, WA g Al
e S A W E V. (RT-PCR).

1.2.3 RT-PCR#% 4| &0 20 FEmRN A KA K
M TRIzoIA A4 41 il ARNA, & /icDNA.
PCRY BEXPD. p53. cyclin D1 Ke-mye, N
HPrimer Primier S#AF% U514, H LA T
AW TR J A, XPDE RIS 4 5 ok
5-TCTGCCTCTGCCCTATGAT-3' % 5'-CGATTC
CCTCGGACACTTT-3', #4,"4)363 bp; p53 I
NS 43 ) 5'-CCCAAGCAATGGATGAT-3'
K5'-TGACAGGAAGCCAAAGG-3'", ¥
%379 bp; cyclin D1 L F#E5144 5
H5'-GCGAGGAACAGAAGTGCG-3'X
5-AGGCGGTAGTAGGACAGGAA-3'", ¥
W= 484 bp; c-myc b FEF I 0k
5-AACCCTTGCCGCATCCAC-3'}5-CCTCCT
CGTCGCAGTAGAAA-3", ¥ 34724317 bp. [A]—
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W93 5 4 5-CTTCCTGGGCATGGAGTC-3. 5'-
GCCGATCCACACGGAGTA-3', ¥ #4232
bp. PCRilL1 94 ‘CTALMES min, 94 'C 455,55 C
60 s, 72 C 45 s, 35MEM 572 CE R0
min. PCR7ZH)Z51.5% B HE BB K (75 mg/L
AL CmE) G, 1EEAMT I g4 3. il FR200
PR 53 A 3 A (ke 52 H 2 m)) B HE I Hdk 4%
A7 IR B 85 B A, DL 2H B-actingaly IR A4
i J b, S ILA N 41 IXPD. p53. cyclin
D1 Mc-myc\JmRNAs K IA &
1.2.4 v9 548 Fvk 2 (MTT) % e i) 2 i 7 b
FH IR S 2 6 ASCAE 490 mundi K Ab il 5 Hok
JEANE, DA TR S e 45 4135 4 i 25
1.2.5 3 X, am R Ao 2m i J8) 40 P RIS A i
£ BB SAEg E 4, N FACSCalibarii
A4 fa {3 (Beckton Dickinson, USA)#T, @&
BOG R BOR WK 488 nm, 784N Ay bt
AT AU S 73 A, 45 L0 40 B R ST 0 2
it A HF Dimean = SDFE R, N
SPSS12.048 H 4R A EAT Hidim Ab 3, R H FL IR 2 5
ZE03 M, L SDIEAT PR LA, K46 2 & PEK
WMo = 0.05, LLP<0.05 0 = 7 giit 24 .

2 BR

2.1 A4 4mmRNA® £ A RT-PCRYEAL &5 H
7R, pEGFP-N2-XPDZ H XPD ¥ AH X ik itk
0.778+£0.018, MpEGFP-N241. Lip4l. %5 [F1%f
HEZH X P DAH 35 173 70l 240.561 £0.040.
0.544+0.035. 0.542+0.034. pEGFP-N2-XPD#H
L34 LA 22 S Gk 24 U(F = 198, q
4394 18.94, 20.42120.58, $41P<0.01). p331H]
F1K #pEGFP-N2-XPD41 ¥ pEGFP-N241. JIf
JRAR(Lip)2H =5 (6 HR 4L 38 w1 S5 (P<0.01), 1
cyclin D1 Je-myclf) ik FEpEGFP-N2-XPDZH
WpEGFP-N241. JlEFiR(Lip)4l. = x4
B & [41%(P<0.01). pEGFP-N24H. JI§iif&(Lip)
. A AR 2 (M XPD. p53. cyclin D1LLJ
c-mycNFRIEZE RGN ER L, E).

2.2 MTT% % pEGFP-N2-XPD#4. pEGFP-N2
. NG B R LA {E 53 3 24 0.249
+0.022. 0.3824+0.025. 0.375+0.028 5.0.387
+0.033, ZER A G R L (F = 46.71, P<0.01),
pEGFP-N2-XPDAL A B AL T pEGFP-N2
. HEUIARLL RS 0 (e = 11,304 10.01,
9.841, $P<0.01).

2R F A RARE,
XPD 312Asn% 1%
R, B A& 751Gln
S A T 882
FE LS EA
BRI R LT
S I3 0 R AE
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AL VH A A
XPD A& F # % flz

& HQBCY39m
e, IR0 )G
p33. cyclin D1,
c-mycHh W k&
Bt oy 4
E AL, A1 KAt
XPD. p53. cyclin
D1 Zc-mycZ 7] #)
MEAERA X F.

pax:| XPD p53 cyclin D1 c-myc
PEGFP-N2-XPD4H 0.778+0.018 0.421+0.019 0.339 +0.041 0.355+0.045
pEGFP-N24 0.561 +0.039 0.256 +0.014 0.560 +0.039 0.570+0.075
LipZH 0.544 +0.035 0.267+0.015 0.558 + 0.050 0.566 +0.048
TENIRA 0.542 +0.034 0.274+0.018 0.560 +0.041 0.537 +0.050
IZE] 198.00 63.45 12.93 15.67

p53
379 bp

cyclin D1
484 bp

232 bp

B 1 PCREHIEBIRE. M: A5 T HEFRE 1: pEGFP-N2
2H; 2: pEGFP—N2—-XPDZH; 3: LipZH; 4: 23 A% HEZH.

2.3 AKX s R pEGFP-N2-XPDZ 41 i
JHIIG I 481.65%, S A11.83%, pEGFP-N2
. Lip4dl. X HA1G 2 518 65.54%-
56.61%+ 63.26%; SHI/3Jil 4124.10%+ 29.52%-
27.28%(&12). HtHT WL, pEGFP-N2-XPDZH 4 Jfd
587 G ) 0 i S 38 22 T g N S U 1% 4 i D)

BE D

3 111E

iR 1 R A T BRI T 2 B Py R4
Mgh g, RMAFER A, Gegc, . i
BRARIR R, M T A5 T 5% 40 P 4 4 484 5 R g 484
SR oAb B 59 B o Ak S . IR B0
W) S AR = B LA 4E i 5 1 EE DN A 43,
DN AME 5 4 fr N SE R 41 58 BRI 0,
MDNARIAfE LA s S, BRR
FEPE T BOL A AR T e v T e, 51 40 i 3 5
ot g%, SERINRE. Bk, DNABE
58 & AT B A AR, DNABEfE
T3 AN A 2 5 5k e s T 9Rg o ek 1) E B2 DR R
DNAESLRE SR B 5 R A3 A2, XPD 2
FLEIEARTF I HZ O RS 2 —, B 5HE R

. MR YIRS (NER) K 41 i A 30 £, I
S 22 T ik DR RN i DA 1) R A, Rk
XPDI KA v #itips3, H Hgmy e g vk,
XPDAEEPR R A TAR N, HUAA R A e L% Tt .

B 25 A p 53 Th G 1R (i O A2 e hE R A A
BB B A Mp st AN BE I, IR
HY R Mps3 s AL Ja I 3 2 M Al AR AT R,
WA A AT, DNABE L
T A A 2E A, ps3 LR A IR 3 [RIR T 7
FEE A R LT, ps3 iR DN AR R 2 4
rh iR OGBS R 1, 7R i R, PS3ER
WL LG, 40 Bt NS, 852 B DN Ak 4
ARSI R4 LUME S, 41 A G /S e G2
BARIREE, WA T pS3 T TN, pS 3 XS
LT U DAL AR O B A R R A e i A K
R pSIV{EZ R 5 R FEAEH FiEfl, Hrp
L35 B R 5 SIDN AR I IF 5 18458
55, OISR 2 B0 N AR IR A ps3 1 R 58
AR BRI B, AT S 0 4 s S S R 2
et B e 40 QB CO391E ML 5 Hiifs Sp 53
AR, ps3fie SE 5 | AN g AR AT A
AR (1)J& 208 22 1) A0 0 00 5 i s 5 | b A o
HIIDNAB K, JF HK [ E DN A5 1 58
AL T AN, (2) LpS3 A EA SR TR,
X AE A AT [ DN AB % 1 41 R kA7 oK, I
FHPBECER AR, W40 f A 4%, K
Ji M, IR Rp s3I A A H S AIDN AE
SR EEAE, w0 B S TF I HAA Y E_ LRI GE
AR R,

(IR, Jifg o — bt i o ST . S 1
G- S M J& HA i RH A 2 2 1 A= B 22—
T 41 B AE AR K R (3R G ey clin D1A]
L bR 2 FCDK4BLC DK 645 & 3k A it
WS TE Micyclin D15 CDK4/6IMEEY), 1T
U7 1¥) 5 1 iR b(retinoblastoma protein; pRb) & H:
FOCER AR AL, BERRALIIpRO AT ARER X E2F5E
BE DRV s DR I 4 Y, AT S 2 48 B DN A
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FIRA . FEAUXPDISANWIEEREQBCIZIMBIR )T NEIFI0 1535
. File analyzed: DNA.004 i File analyzed: DNA.002 7:
A 400 - Eeb;gs ates Date analyzed: 10-Jan-2009 B Esg:tlasgates Date analyzed: 10-Jan-2009 mEa “ ﬁ
Aggptgsis Model: 1DAOA_DSF Dip G1 Model: 1DAOA_DSF XPDE Y Lkt
D?p GI Analysis type: Manual analysis 280 Dip G2 Analysis type: Manual analysis - ghi
320 - B;g g DiBIOidG: 1%(1%%00/; 6239 r Dip S DiBIoidé 1%%05200/; oo ;%\ i3] %TF THA
ip G,: 81. at 62. ip Gy: 65. at 76. A b % = ]
Dip gi: 5.58§<Zo')atG11é.40 o 5210 Dip g;:szégu/ﬁ R izan &b 511——— KT
v SR - Db 2410% GG 1 A, fHC s
Total S-Phase: 11.83% z2 Total S-Phase: 24.10% f’%i(NER) E‘: N

Total B.A.D.: 0.00%

Debris: -0.21%

Aggregates: 0.00%

Modeled events: 3235

All cycle events: 2894

Cycle events per channel: 54
RCS: 1.043

0 30 60 90
Channels(FL2-A-PI-A)

120 150

Bpe
U ip
120 Diploid: 100.00%

Dip G;: 56.61% at 72.60
Dip G, 13.87% at 132.83
Dip S:29.52% G,/G,: 1.83
%CV: 5.23

C Debris File analyzed: DNA.001
Aggrei;ates Date analyzed: 10-Jan-2009
Dip 82 Model: 1DAOA_DSF

Analysis type: Manual analysis

90 ]

Number
Number

Total S-Phase: 29.52%
Total B.A.D.: 0.36%

Debris: 2.71%

Aggregates: 0.00%

Modeled events: 2074

All cycle events: 2018

Cycle events per channel: 33
RCS: 3.603

30

\I T
0 30" 60° 9 120" 150
Channels(FL2-A-PI-A)

140

70

Total B.A.D.: 0.00%

Debris: -0.24%

Aggregates: 0.00%

Modeled events: 7641

All cycle events: 7660

Cycle events per channel: 143
RCS: 2.065

0 40 80 120 160
Channels(FL2-A-PI-A)

Debris File analyzed: DNA.003
Aggregates Date analyzed: 10-Jan-2009
Dip G1 Model: 1DAOA_DSF

Dip gz Analysis type: Manual analysis
Dip

Diploid: 100.00%
Dip G;: 63.26% at 64.89
Dip G,: 9.46% at 129.78
Dip S: 27.28% G,/G;: 2.00
%CV: 4.40

Total S-Phase: 27.28%
Total B.A.D.: 0.00%

Debris: 0.17%

Aggregates: 0.00%

Modeled events: 6608

All cycle events: 6597

Cycle events per channel: 100
RCS: 6.511

0 Il I}
0 30 60 90 120 150
Channels(FL2-A-PI-A)

2 BAMBRIVUAENLER. A: pPEGFP-N2—XPDZH; B: pPEGFP—N24H; C: LipZH; D: 23 (A% B4,

S, A0 G ANSHA. pROAE Acycelin D1
5 CDK4/CDKO61 i), FLRRR A0 40 i Jo 3 7E
G P R OCRAE . 3G R4 il i cyclin D1
Tob 5 SR8 W T R v A i ) S A e R,
NG, I3 NS I, 40 a3 i ok A, kB At
AR IR FR 4 i ey clin DU & H PR
ik, Heyclin D1FIZIA 5 IR I R TS % D)
I, Fieyelin DIRERIE, 4Gps3 00 2KkiE, W
T BN M TE BRI AL, TR R R T
TN H B A2 Rp 534545 [ L eycelin D1A] B G 1
SEOF TR R TR RO, R = B AT A
B,

c-my c{E 2 P g v i I ek, W
B L. EIURSE, MR IN Ne-myc i
) 0 6 R A R DN, LR ) A A i
E S ST R, WG RIS E B
T c-myc{E 2 FhiR b i 1k Rk, 24
(AR S 1A, BH T4 i 234k, Tk e ak i T g
iR e . OISR Y, XPDSAE H] LARH
Wit R 45 4t 1 (FBP) &AL, 15 5 1E A ]
Llffic-myc3Rih F . HXPDK AL BB AR i,
c-mycF ik B N, ps3i Z Bk 5EAR ] AR
c-mycid Fik, b gn M AR, 40 TR,

AHIF 5T 0 B A= 59 X P D S [Nk I 46 YL B &
FEQBCI394H iy, KILIHE HQBCI394H fu
c-mye- cyclin DUEPRIERE soKF- 30k & W]
T FE(P<0.01), Tfips3 3 PR i sk 7K P B T
H(P<0.01), 40 i J5 s A ARG W1, ANREREAS
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1, MEAE P 40 L QB CO3 94 5 1] i 32 41 (P<0.01).
X P DI B S QB CO394H i 184 5 ] i 2 Tl ik
5 At g 6 DR R 0098 ik KA B A FH i SE B,
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