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Abstract

AIM: To evaluate the impact of transfection with
the XPD gene on the expression of DNp73 and
GADD458 and cell proliferation and apoptosis in
human hepatoma cell line SMMC-7721.

METHODS: After SMMC-7721 cells were trans-
fected with SMMC-7721-pEGFP-N2-XPD, the
mRNA and protein expression of DNp73 and
GADD45p3 was detected by RT-PCR and West-
ern blot, respectively; cell proliferation was as-
sessed by MTT assay; and the changes in cell
apoptosis were evaluated by flow cytometry.

RESULTS: Compared to control cells, the expres-

sion of DNp73 mRNA decreased significantly
and that of XPD and GADD453 mRNAs was en-
hanced obviously in cells transfected with XPD (all
P <0.01). Similar results were obtained for the ex-
pression of XPD, DNp73 and GADD458 proteins.
The proliferation of SMMC-7721 cells was mark-
edly inhibited and the apoptosis of SMMC-7721
cells was increased after transfection with XPD
(both P <0.01).

CONCLUSION: The wild-type XPD plays an
important inhibitory role in the carcinogenesis
of HCC. Overexpression of XPD decreases the
expression of DNp73 and increases the expres-
sion of GADD458, which suggests that both
DNp73 and GADD453 may play a key role in
the inhibitory effect of XPD on the carcinogen-
esis of HCC.

Key Words: Hepatoma; XPD gene; DNp73 gene;
GADDA458 gene; Transfection
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HE: MBEAT WG L ARALXEER TR
JaD#E 3k B (xeroderma pigmentosum group D,
XPD)4% 3 £ AR 40 lAARSMMC-7721 28 Ji
J&XPD. DNp73#2GADD45B I # ik AL
VAR ST I I3 4m B A K 64 5 v

Fik: S a4 MK ESMMC-7721-
pEGFP-N2-XPD(XPD%4). & K4
SMMC-7721-pEGFP-N2418(N248), F§ itk
AFSMMC-7721 = G F R0, oA
Lipofectamine20005 i /h Bk B 45 3¢, 1% 45 %
R ABa4k B (RT-PCR)F= & & #P i (Western
blot)kx M 4 XPD A& B &, AN %8 MLtk
SMMC-7721%a #, ¥ DNp73vA ZGADD45349
mRNAFe & G o9 £ ik 5 T AL, - FE1E
Fod I (MTT) R s B 38 74 69 7% 1, 2w
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REAUAE ) 2 oL ) T 84 AL, DNp73Jep73 WAy —, fEMpRAZin: . WA
JRK BT R e F

GER: %R MALT, XPDLAAN2L 40 e F UL
R G ERAEG LK, LWL RS, RT-
PCR#M 2. 7: XPDZL ¥ DNp73 mRNA#g
Fik FH IR E % T, XPDAZGADDASP
mRNAE A & ik B4 32090 2 LA (3
P<0.01); Western blot#& ] 2 ~: XPD. DNp73
AR GADDA4SRE G Aast kA B/ K- LA o £
5 EmRNAEHE] £ F—5; MTTHR &:
SMMC-77214m g = & 3 B4, Jig AR 4L,
N24L. XPD4L&R A E(A)ES %) 40.633
+0.012, 0.62340.009, 0.628+0.016, 0.384 +
0.011, XPDZEAK T HA3480, 2 F ¥ A %ITFE
L (#P<0.01), & P4 XPD/ESMMC-7721%m
6L 64 38 74 A 7 %, 55 . A A 4a Be XA ] SMMC -
T2V & 4m i == 354 XPD#SMMC-7721
mie B3, BT 5i556.53%, f i34
AILIAEA .

S51%: XPDI B 12 AT 5 0 KA B P AL F ) 4F
A, J& 3 B DNp73 49 ik [ XPD & A 38 A i [
&, #75% 2 BGADDASE N X PD & A 3 m i
¥4, 3 5 7T 46 A XPDAP h) I 5 2m e 6d &
KAUH] AL FZAF .

KR FFE; XPDEE; DNp73& H; GADD45BE:
B g

F55, KEM. XPDNSMMC-7721FHEMIRIDNp7370)
GADD45pENBERRN. HRIENEIRT 2012; 20(9):
764-770
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HHHDNAME LR, TR RINMETE T
A2 55 LR ) K BADN A5, T $L3h )
FEARHE T ITH(TF ILH) & AW 552 K07 5
XPD, 7ETF [l HA T AT IR B UIE I (NER) I
e B R EEEH, 25 TR
BRI Tk R Aty A & DA AT U & 1
WA AT B R DA B (xeroderma pigmen-
tosum group D, XPD)H P ot i 2 ] (o
P53, p2 T LR (We-Mye, CDC25A)1]
FIE, W H TR 40 M () A KL p 73 iR &
A2 R AL TP IR A 5 SRR B, AH G TR W]
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F; 55 (bR R AR AR 1L, RbEEA
B WEIR A I 5 E-2F (4% 0SB 1D S, 455 1R
A ME-2FAL Bl BOIRAS, 40 i A7 B gE N 19 5 %
BRR B, SEUMR KA. Horf, DNp734liiilpss &
FORUR R R IR O R BR A, X — R
B WAL BIDNp73 Sp 5315 5 W 1F ¥ 2H 238l 40 i 1)
MR R 384 G R, X PDEBEpS3 1K)
FIBAEA LI % LA C 243 BE S, )
K5 MXPDA FIDNp73-Lips53 2 0] () 5a 4+ 5% R 52
DNp73/KIA.

GADD45p1F P53, BRCA A1 RiiF
B, SR —ANE SR T, S5 T g A
G ST RS B9 R I AE AT 98 41218
GADDA45B IR IE R IE 7 T 2R Ak 20
2L PR, AIESEG ADDAS A Ay e 3k R A6 BT
ek 1R R A R v kS B Y B A L ok —
ST R AN L s GADD45BRIA R4 F
MU 0 JF i B i — Py 75 I A 1) 7 1 1R 9T
MRAR A SCHEN [R] 4 Hi9s BE D (W X P D ] RE i i
e MapSs3H 531 7K1, M5 GADD45BIN ik
TEAE MR R, R, AHF57 FlpEGFP-N2-XPD
A JFURLIGE N 4% G N 4 fliSMM C-7721, £
DAL e 5 41 e W DN p73 MG ADDA45 B % ik
TR0, BRI ARAT] = 2% 2 A) (9 AH FLAE FH BL K6
SMMC-772 14 AE K (1 52 M. A TS AL 5
E XX PDINHISMMC-772 1 T 40 o A KT 5T 1
SEAR, A EE 2 W R YT R R A — AR i
) 1415

1 MR

11 A B4 FRSMMC-772 141 i) 5
FE R RS 72 Ok 0 (China Center for Type
Culture Collection, CCTCC), E 4 fthiSMMC-
7721-pEGFP-N2-XPD(XPDJi#i) [ 75 &%, i ki
pEGFP-N2(N2JFUKL) A 5256 = 4 £, R
HPRMI-164055 721 (K] W Hy-clone /A /),
JE 413 (2 EIGIBCOAA]), Lipofectamine
2000™, TRIzol(3[HInvitrogen’ 7)), ¥4 ik
F & (% KFermentas/A 7]), 2 X Taq PCR Master
Mix. Markr I (Ab5{2 XS EDEARGH A ),
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Zaika% X JLDNp73
@A p 53 e
TAp73 #4942 2 it 78
—AEA, ARt E
& I NE 28 A6 ) 9 e
R At A6 5 Bt
KA I o 428
F GADD45B MM &
K BRI AE AR
BAIFREACA R B %
R4,

SR TR IO B (b 0 A SR D AR A IR A
#), XPDARILN T FEDIAREEE Abcam s 7)),
DNp73 BT N fEPiiA. GADDASBRITA
T BEPUIA(SE [ Santa Cruz/A 7)), FlPip-actin. 1l
FHhRIgG. s RlgGEL R P2 &Mk
WHARAT WA ), WU EEEEMEEMTT, i
W RAEVEAFR ), Annexin V-FITCA g
PE TR & (R E DB AR F I A 7). PCR
I il 2 F)): MANCBIF 3k AXPD.
DNp73MGADD45BmRNA 41, I HPrimer
Primier5. 0% 254115 14).

12 F i

1.2.1 0 f03E 3 B4k 4 SMMC-7721 iF5 40 i 7t
7100 mL/LIG A L iE 1) el R AU PRMI-164055 77
e, 137 °C. 950 mL/LA IR A50 mL/L
CO,MFFI 7%, 0.25%EE AR 1L, 2-4 dff
ARTVR. HR e S 56 75 B2 K AL R S0 AS R K 4 it 4
JA: (HSMMC-772140 25 (X 4L, (2)
SRR (3)Z # IR SMMC-7721-pEGFP-N24]
(N241); (4)E4 FhiSMMC-7721-pEGFP-N2-
XPD(XPDA). LA2X 10°/FLHI % A4l T-6FLA M,
R4 B 60%-80%fil &5 I F Lipofectamine2000
BEAT R e g, B gL j54-6 h, AT L35 19
PRMI-164055 FR LAk B 1557 4248 h, AR 4N i ik
FTRT-PCRE{ Western blothr il

1.2.2 RT-PCR: (1)fili# ERNA: TRIzoli%: 43 7l#2
AN ERNA, EHcDNA; )N S ALK
B-actin_[-¥7514): GGGCACGAAGGCTCATCATT,
N5 1%): AGCGAGCATCCCCCAAAGTT;
P B 2285 bp. H KX PD L 51
¥: TCTGCCTCTGCCCTATGAT, Fii5|4:
CGATTCCCTCGGACACTTT; 414 J BLK i
363 bp. HIFEKDNp73 iS5 14): CGAAAAT-
GCCAACAAACGG, Fii51¥: GGAG-
CAGACTGTCCTTCGTTG; ¥ 4 1 BLK
676 bp. HIWILHFGADD4SR Lifi5[4: ACAGT-
GGGGGTGTACGAGTC, Rif514%): GACCAG-
GAGACAATGCAGGT; ¥ Fr B K 5258 bp;
(3)cDNAE M M PCRY 1: #%RT-PCRIAF &
PR P RUEAT I e A W BE ] V.. 5 A ik
cDNA, FifTPCR, [F]—hr A 1hB-actinff: 4 N
WP 10 u Ly =)0 1.5 o/ LEd bt e i
VK(ES mg/LIAL £58), FAMT T UWEE R, H
Band Leader3.0&& 7 #4452 H 1 HLIK 4
Alr, BA#-4H B-actingkaly (4 {E AR A0 FEAR N4 1)
XPD. DNp73 % GADDA45BII% 5 131, 315

HEmRNAAIN A 5.

1.2.3 Western blot#l: WAE4AH 4R EH, K
FBradfordVZ:il & H K, 1% 8%SDS-PAGE,
DABEALA0 ngnkf Fk. #ME. i, —$i4 C
BENA . PUE2 h, ECLEM., 2.
&, LUB-actinffE Ky Y X . HQuantity One 44y
WTAR A AT I BE 53 .

1.2.4 MTTscA M dm B3 78 Fp 2 5 Y4124 i
LRS- AL, LLS X 10°7/9L% FE Rl T-964L
B, BEH6SL, JFICE XSl 737 C. 50 mL/L
CO I FRF B 7, B Yes5-6 hJa i, 7 mlmA
B 550 mL/LIMER; SR 46100 uL/fL. MTT
10 uL/AL(5 g/L¥% T-PBSH IR SR 22 ik, i g st
UE), KiFRA AR S FR4 h, N SRR FRIE, N
ADMSO 100 pL, #EGHR% 10 min, BEARCE
492 nmiF KN & ALBOGREANE, Wl 4 RIT i
LA AFIAME, DR WA 45 40 i

1.2.5 7 X am e AU ) gm ie 08 == 50 4 IS
IR . IR RAAL . N24H. XPDAH4N i, &
0.25%JBERE1 16 5 KT Annexin V-FITC#I 11
G WA 1) R AT 9 X A SRS U, L A i 4
A e O A B B AT, RIS E 3K, &5 R
FIWE: A F S BRARRIEF AL, 4 FRBRACR R
SRR T A0, A b 5 SRR S W 0 O A i R AR
FEAN M, 7o b5 BRAR SR 40 s A I AR P B
473 4 .

Bi it 2 4b 3R K HISPSS13.040 - #AE k4T 40 #T,
FFEIES A THE 2R FHimean+ SDE R, 41
) LG T SR 25 07 2290 W, JE— 2D P LU R
FISNK-qf 5, LLP<0.05% 2 345 4i it 5 L,
P<0.01 K7 5 B35,

2 R

2.1 #:3% FIHNE K pEGFP-N2 FIpEGFP-N2-
XPDIE Y] TR % s ASMMC-7721411 {248 hJ,
PR IEL T n] WN241RI X PD 2 41 Jf v 354 4
G A MR IE, JoE G F 0 B4R TG o
AZH 41 ) oA WAk ().

2.2 RT-PCR#& % XPDZHXPD mRNA.
GADD458 mRNARIA &5 T HAR3LL, 1
DNp73 mRNARZE &K THAL3LL, Z=5HY
HY 2= L (HP<0.01), MIXPD. DNp73.
GADD458 mRNAsHK L&A AL, ARk
4. N2ZH 2 (Al 2 )it 2 m (R L, E2).
2.3 Western blot#2] XPDZ 4 XPD. GADD458
FAREE ST HAM3A, MDNp73k+ HAh3
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1 RABHETSHMBRPRERNAEOANRIE. A
XPDZH; B: N22H.

400 bp

M 1 2 3 4
A-
B
-600 ’
Cc

. W<—300bp

<—300 bp

2 RT-PCRFIMLER. M: Marker; 1: 23X BAH; 2: g
JRIARZHE; 3: N22H; 4: XPDZH; A: XPD(363 bp); B: DNp73(676
bp); C: GADD453(258 bp); D: B-actin mRINA(285 bp).

4, ZrBH g E X (4P<0.01), MXPD.
DNp73. GADD45RE FIRIEEEXN AL, HF
ARG N2 2 0] 2 e B R 4 v % 7 (3R 2,
K13).

2.4 MTT% 3874 7% H #eml 441 A ME 5 5N
0.633+0.012, 0.62340.009, 0.628+0.016, 0.384
+0.011, XPDAH HHABIA L, 2 7 B¥H 4%
THE R L(B)P<0.05), X R4, IRBfA4l. N2
dlz 2z ¥igeit X, MXPDAL 40 i
UGG IR T Fo AR 341, UEWIXPDIE R PR T
SMMC-7721 41 fiu A, #H] 7 SMMC-772144
1) 14 5.

2.5 AKX f A dm L = & YL X PDIY)
SMMC-7721 ¥ 4 B8 7 38 =5, T2 %k
56.53%, 1MFLA3A L AR W ST, 2 558H
geikir i L (FIP<0.01, [£14).
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3 Western bloH@MZESR. 1: 23 FIXHAZH; 2: ST, 3:
N24H; 4: XPD4; A: XPDEEHFRIA (87 kDa); B: DNp73&
FIR (73 kDa); C: GADD45BEE 13RI (18 kDa); D: Bractinik
3K (42 kDa).

3 1We
Ji A 9 2 DL PR S R 2 —, RSB R AL
JEE3, M RAERER—ANEDZ B, ZH
Bt ZENZ H5E AR AEY A T D, i
SESRWT TR, FHE 0 R AR S i 2 FhoE R 3L )
Z 514 R, JLRANUH S DNAR K GE ) g
HEBAT MR, DNAG S L EE AT
IR 4 5 3P A% 0, DN AME B BE ) I 3 5
RAFEAR. YRR AR e MR s ek, Pk
CIBLBVEZE Bl e/ L a7l 73 3 = I b AR
2. EREELBE. WS E LD B &
SEHRAE SR BB S, R
B8 5 0 B 22 AE A i DL DN AME AL, 1
FEAH ST ITH(TF ILH)WAE R Y s 2
hfigrh k15 mEE . XPDIENTFITHE &
WM EE2 R EE, eI IR VIR G I AR T 6 57
MS'—3'J5 13T T 52 4547 B DN ARUEE. XPDH:
AR A2 S8R I, B IR BY UME 22 B sg ), KA
Ji R (1) KR 38 ;A SCE 2, XPDJER AT LA
T 9 240 P v i e BE Rl (We-Mye, CDC25A),
DL AR St e Rl (Bip 53, p2 )i 23ETY, T
U JEL A 0 P 1) 2 R e o R v R
1EH.

p73IEE R — A ps3K W, T19974
FECOSAN M P AR K IN. Sps3H i AR, p73
FIK AT TR R 5 ity PR PR 1t B e
ERFEFIWAL, 4 HTAp73FIDNp73(dominant
negative p73)”. DNp73 3. h: tHJHZ) Fpl~
AN S AR ) S M) AR (D Ex2p73, DEX2/3p73 411

iR EE
XPD & F AT &
0 R AR P A
LR i
JA, 33T % 4n
JoL A K e A S
iR FE W & B AT
BEN T AE
B, W AT
7 Fe B % T
RS F KT8y
I I AR HE VA R ¥
PESES
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ARSI = | S4BYEIEXPD, DNp73, GADDASEPCRESR (1 =6, % 2 SYAMPIEXPD. DNp73. GADDA5B Western blotss
H B AS A mean = SD) 2 (n = 6, mean = SD)

DNA & 44 —#F,
Ho £ A5 F AR
EACE-S X bE S| XPD DNp73 GADD45 4548 XPD DNp73 GADD45
E AR MBI DNA
i ﬁ; }g; g TOMWRA 0.349+0.009 0.689+0.009 0.122+0.011 ZENHRA 0.296+£0.011 0.312+0.012 0.081+0.005
KiEFRFEN SRR 0.362+0.010 0.701+0.012 0.109+0.011 IBPUAYE  0.311+0.007 0.304+0.008 0.091 +0.009
i 3] ﬂéjj}ﬁ B N2 0.352+0.012 0.693+0.011 0.111+0.012 N248 0.304+0.011 0.316+0.012 0.080+0.007
DNAB 4 5. XPDH 0.703 +0.009° 0.252 + 0.007° 0.398 = 0.008" XPDZH 0.932+0.012° 0.084 +0.007° 0.305 + 0.009"
°P<0.01. °P<0.01.
A 10" B 10
10° LIS R 5. . < 4
10 10
10 10
10° T 1 10° T ! ‘
10° 10 10° 10° 10 10° 10 10 10° 10
Annexin V-FITC Annexin V-FITC
C10* - D 10
102 Ut S 102 5
s . o e [N i
) i
' _‘D}‘ :
10 10 ]
10° : : . 10°

10° 10 10° 10° 10*
Annexin V-FITC

® 4

DN'p73), B3 Fp2reA itttk (P2p73)H7.
DN p73 DA N R 3y 7 s 7% A0 DX 2K 5 UG Sk v
e Thfgse 4 2k, Kps3F4s K Rlp 73 Wi it 5%
SETEPEEEIAE . R, AR AT P e oA
{12 20 Je 184 GE R4 L, oy v e 5 DT ) £
FUR DN p73 42 Mg 4l 23 hp 73 3 IR 3Rk 1) &
BB, 70K 53 b6 4 i 1 A 4 B v
FEs7an i, SR s A Pman et K2k
IETAp73 10 4 i HE BT A p73 3k (1) 6 2k
U XA, ps3 k5 TAEH, p73 5 R gnts Ak
DNp73#E H; WK, 7 KA MPT35E (R
FERAZITAPT3F KIS DN p73 8 )Rl g
JEIE R PS3HE 1) — MU S AR A, 71 I 40

10° 10* 10? 10° 10

Annexin V-FITC

TNV ARER. A: 23 FIAHRAL, B: AEFIAZ; C: N24H; D: XPDZH.

W TR P S 3 4 11 43 if P LA R A, A
P53 R IE, MM AR AL 40 f if e An. H T
XX PDIEP 5 DN p733E P 8] 11 ¢ R T TR IE 1
b RIS RN, K XPDE G ASMMC-7721
JIF 9 400 )5, DNp73/EmRNAFIE (1K F ik
AW TR HAL 2 — ] i & XPDAE
TEREPS3KZRIE, PS35DNp737E 45 b fE A
U5, BRI R IA PS3 e 4+ PE 45 G DNp 7347 v M)
BT, BRAAMHIDNDT3MIZRIE, 1l XPDHI
T AN AR A AL — ey o A A0
40 M P53 5 DN p73 2 1] (1 AH 6 R0k o A2
AN EAR ) — g RERS BRILZ AR, XPDIED
AR UEPS3 AL MR FEPE N B el-3485 117K
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15573, &F. XPDYWSMMC-7721FH24HIECPDNp73RIGADDASREVEIE R Y. 769
F, Wiilcyclin DURZN7#&PE, FéfRcyclin D1 AEHINLHIEA f5 T3 DR R, W@ 5

FIFImRNA W ERIEIKN-, 3240 MG HIBE A,
FHISMMC-772 1 JH-J2 440 i 18 4

GADD45B 2 KAl il LDNAHi) 15 5t
1 R R % 7, /P53 BRC AT
U DAL, AT A AR . DNASVG B S
FAs 5 i i B v R A AR YL BRI
GADDA45RTE 4 23 7 — AN W] AR L
DA, SRR SRR 2R, SO LA I (1) R AR e
N8R AR SE R VE Y. b g i 1R A% 2 11 g
HHABEAIMPCNA. P21, #ZAHEH. MTKI1/
MEK K43 LA CAk 1A TLAE MY, 93 5
2R S B IR, AENF-xB", p38/INK"
S5 (R 0E B h R AR T, W A S TR I R] (A8 X
XFifi(cross talk)fT AW = Dife, 2 5DNAI
TG, SR R 40 i i) v AR KR
4b, GADDASB ] AR AN [F] 7K V- 400 il 40 i ) 38 4
FLrR ARG /SHG,/MAH M J IR U A BT B,
GADDA45BA A1k A 1 12 52 Dy e 1 e e A
0 6 ) SO ) PR e, AR T Sk R A
AR K AN (1) S 0 e SRR Y, e 20K S BN A
JROHE A AR . A 7R Y XPD 5, GADD45B
(2T F A 0, 9o 20 A K52 30 B A, A
IMTESE T GADDASRIE A A 35 (140 il T e 4t P 44
FEIVEH.

GADDA5Bp53 11 N ot 4, Hohhed
LLSERE N ps3 B R A B A0 /E 45 . XPD AT LU
RSP s3 1A 8 IHGADDASBIK) 215, DNp73
Eips3 B RIR, ARG B ps3—HBuEps34
JERIGADD45BI 5%, A an ik, DNp73 i it
SeA LS BpS3MITApT3%s S L HOHE KON T4
PSIFITAPTIHA KI5 3 B, A GADDASBIKI#
B SRR R AR S50 X P Dk [R5
ASMMC-7721H 40 2, AEDNp73 )2k kD,
55 T DNp735tGADDASBII T T A, 3
— A GADDA5BIF Fk HE fn.

&2, XPDH] 54 5 [KIG AD D45 Py [l 4
JaE B} SR i R o S i 5 B 4 N 7 o e B |
DNp73 )31k, Mifi FEARSMMC-7721 /1 41
XG5 e 0, AEAF R I, L Fps3 i
T EXPDIH I GADD4SBFIDNp73 A R FE H ()
DR IR S50 0] X P D DR 10 ) T 0 2R KT
O FHLEIHEAT T W0 B8R, R e 0 L RE
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