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[E8A] Fwis A4 R XPD; AB#HKRA L@, w@minc

([ E] BY ®KITATWSEIARFERTEZBEE D(XPD) S AKB-#4k A &L 28 it (HUVEC) #9428 =45
A, Fik AR RREE LB 4% HUVEC, # 3 & 4 i 4 pEGFP-N2/XPD #= % # i 42 pEGFP-N2, 5 /A A 45 %
095 F 20 k5 pEGFP-N2/XPD F= 2 H ik pEGFP-N2 AL A 40 R it 4% T A=K 4049 HUVEC EA = xR, £845
34, AT pEGFP-N2 4849 pEGFP-N2/XPD 20, AR AR MENREZE X AT ORELARAE L, A
X e AUE ) 48 ie 8 = 2L, A RT-PCR #= Western Blot ## XPD . Bcl-2 Bax #= wt-p53 FEFH T, A MIT &
MEMPIGE N, BER ERCEMET, TEH LT TR K pEGFP-N2/XPD R % & i 42 pEGFP-N2 49 48 e
PULE B 4L &, % B db e o A X AL R B &, TR 4 pEGFP-N2/XPD #9254 3| A tm o =38 m (P <
0.05 & P <0.01) ;RT-PCR #= Western Blot # | & 3, & 41 i # pEGFP-N2/XPD # 4+ % 4& /3 XPD & k3¢ & (P <
0.05) , Bl B} 4243 Bel-2 & & 4K, Bax F7 wi-p53 KA 3 & (P <0.05 K P <0.01) ;MTT £ R 27, 287 4 pEGFP-
N2/XPD # 4 3 3p4| tm je 34 355% 5 (P <0.05) , £5i8  XPD #k42t HUVEC A, T8 XPD #9 %5 H 2R A&
FHIRIBAERR ARG — AT ¥ 5,
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The Promoting Effects of Xeroderma Pigmentosum D Gene on Proliferation of Hu-

man Umbilical Vein Endothelia Cells
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[ ABSTRACT ] Aim To investigate pro-apoptosis effects of xeroderma pigmentosum D ( XPD) gene on human um-
bilical vein endothelia cells (HUVEC). Methods Recombinant plasmid pEGFP-N2/XPD and vacant vector plasmid
pEGFP-N2 were transient transfected into HUVEC by liposome 2000 method , with the same genetic background and algebra
HUVEC as blank controls.  The experiments were divided into three groups: control group, pEGFP-N2 group and pEGFP-
N2/XPD group. The expression of green fluorescent protein was observed through fluorescence microscopy; the cell apop-
tosis rate was examined by flow cytometry; through RT-PCR and Western Blot, the expression levels of XPD, Bcl-2 and Bax
and wt-pS3 were detected ;the cell growth was detected by MTT. Results  Green fluorescences were observed in the
cells transfected with pEGFP-N2/XPD or pEGFP-N2, indicating that the plasmids were transfected successfully.  Flow cy-
tometry results showed that overexpression of XPD increased the apoptosic rate of HUVEC (P <0.05 or P<0.01). RT-
PCR results and Western Blot results showed that the transfection of pEGFP-N2/XPD increased the expression of XPD,Bax
and wt-pS3 (P <0.05), decreased the expression of Bel-2 (P <0.05) ;MTT results showed that the transfection of pEG-
FP-N2/XPD inhibited the cell growth(P <0.05). Conclusions XPD gene can promote HUVEC apoptosis.  There-

fore, down-regulating the expression of XPD gene is likely to be potential molecular target for treatment of atherosclerosis.
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Bh ik ok AL i 1k ( atherosclerosis , As ) 2O i I
P A ST R R B A 2 ) S0 R A EUE
R, AR AL As RPN AETEE Z R AR R T
EIRBE, PN K 40 P T LA AL e 2 A, T o
T EFHAA D AT As 19 &
v =t (o SRR N vt R e S )
S L/ T L2 PN R 3 P I, P B e M A
IR NG BT RS FNTOAR , B A 20 i A1 T UL 40 e i
B 25 S, b — 2540 005 1t A A R BRI B4

ANBFUME SR 2 T B2 99 55 5 D (xeroder-
ma pigmentosum D,XPD){TL{F‘ 19¢13.2-3 ,@/B\ 23 4~
SN T it —ANHA ATP AR 5'—3 DNA figi2
ERFEER A, 2 Fe sk TH(TF T H) i —4
oy, XPD 1) EEAEHRLER: TF I H 2 &Y 0451
R IR R SRR MR M OR T KRG & B,
XPD & 775 TF 1 H 4 5 B9 5 TR DI BR A8 52 R ok
P REF RS, B2 5 MM A5 T
IR 1) e A L ALY 25 WP 25 1 0 7 A AR 2 Rl A
PR BEALAE S A WRIE R, XPD R fE
OV P98 A M A= R 0 AR A gE T X AR A
FEANM IR A PR TR

XPD H PR AT 4100 1 i e 248 B ) A= A s H O
T8 T I/ PN B A4 4 P TR P s o DA G 1 %
FERIE , A WS, & XPD PR AT AR I Y
FAnp i ik, Rk, AW 50K 54 SR pEGEP-
N2/XPD & 3 A JBF bk N K 48 il ( HUVEC) i 45
XPD &35, 5k J5 M%< HUVEC 5% YL A Ja 69 4 W2
Al T XPD X%F HUVEC A= KA 5200

1 #RFTTE

1.1 Zapatk R EAHRBKIR

HUVEC 4 fa k0 8 B m gl A A B R B H
R 2 & (Cat. No. : KG-110) ; & 4 J & pEGFP-N2/
XPD Fn %8 # Jfikr pEGFP-N2 B B A ¥ % M E E
Be il 16 RO B R PT K & A1 B3 B, pEGFP-N2/
XPD B3t PCR RN B 4] R JF =& %€,
1.2 FERFA

¥ 72 3£ RPMI1640 fn it 4 fn 3% (FBS) W B Hy-
clone; fi§ JiT Lipofectamine™ 2000 77 Trizol™ 1§ & in-
vitrogen ( Cat. No. 15596-026) ; MTT 1§ B ¥ & & 4
WK AR A F ; DMSO B B Amresco; Annexin V-
FITC 28 fa A =R K & W B 8 X L3 £ AR
NS ¥ERAEMWE Fermentas; 2 x Taq PCR
MasterMix W B KRR EHH A HRAF ;5 H i In-

vitrogen Biotech & Ay B LK XPD (% & SC-
20696) .Bel-2 ( 52 5 SC492)  Bax ( % & SC-526) .
wi-p53 (4 & SC-6243) #1 B-actin( % 5 SC47778) W
H Santa Cruz; — F0 5 AR 3t A 1L 4 B IeG W E A
YaFadE,

1.3 ZHpaLEsR

# HUVEC & T4 10% # 4 i 3% 45 RPMI1640
B H,37°C 5% CO, B % 1 T 1% 4 ( Forma Sci-
entific Inc, USA) # 3% 7x, DL 0.25% fif & & B 34 14,
2 ~3RER—K,

1.4 [Rprfe s

LIk 3 4, B2, 00 8 REEEAMNE
41 (HUVEC) | % # i #r #% %2 40 Jfg 41 (HUVEC-pEG-
FP-N2) X & 41 it fr % 4 40 g 4 ( HUVEC-pEGFP-
N2/XPD) ., LL2 x10° A~/ FL 6y 5 ¥ 4 j 48 T 6 L
WA ,24 h JG MGk R4 K 90% , Rk 47l 4.0
pe, B ERETL 10 pL -S54, B4 6h FiHRA
mEEERERE R, 0h EAREEHE FTHE,
W B K K 395 nm, W2 pEGFP Bk
£ 4 508 nm B9 £ 7K K,

1.5 7= 4 R S0k i £ o T 2R

HRARABHAT, FEF BN, AL
W & 20 fiL, PBS VB 48 4 2 0K, A 500 pL Binding
buffer £ 3% %8}l , 4 5| it X Annexin V-FITC F# PI %
SuL,EiE,#BH, LS ~15 min, £ 1 h W3HATR
40 JL LBy L A e
1.6 RT-PCR #&ilUl&ZERE mRNA FRiAKFE

£ F Trizol X 71 48 B & 4 40 fu & RNA, 4% 1
Fermentas # % 3 X 7| & ¥ ¥ & K cDNA, R 3%
GenBank # /2 A th A % XPD mRNA 77| | A % Bax
mRNA /7 7| | A % wt-p5S3 mRNA 7 7], A % Bel-2
mRNA 7 7| DL % A % B-actin mRNA 5 %, &
Primer 5.0 # 1% i1 5| 47, i Invitrogen Biotech ( _E
w)NE AR, &I MFRINEL,

PCR K JL & % :cDNA 500 ng, b T3 44 1
pL,2 x Taqg PCR MasterMix 12.5 uL, #h =8 F K E %
AR 25 wL, & TH A H3ATY . WA, 1 NE
#,94°C 5 min;PCR 57,35 MEFR,94°C 40 s, 38 k.
40 s,72°C 50 s; #E {4 ,72°C 8 min, & K & & . XPD
53°C, Bel-2 57°C, Bax 54°C, wt-p53 57°C, B-actin
55°C, B5 pL PCR = 4347 1. 5% 3% JIg 48 U g (&
R4S mg/L) Bk, Fl UV B4 KR AN 5 URLE
Wk gE R R, 4R A BANDLEAD % 4, DL H By
ZM/B-actin B K EHH#ATRITF M,
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Table 1. Each primer sequences

E Bk 2l K
XPD IE S 5'-TCTGCCTCTGCCCTATGAT-3’ 363 bp
X 5'-CGATTCCCTCGGACACTTT-3’
Bel2 1E X 5'-AAGCCGGCGACGACTTCT-3 258 bp
Y4 5'-GGTGCCGGTTCAGGTACTCA-3'
Bax 1F X 5'-GGATGCGTCCACCAAGAA-3’ 386 bp
Ii8'e 5-GCACTCCCGCCACAAAGA-3’
wi-p53 1F X 5'-CTACAAGCAGTCACAGCACATGAC-3’ 551 bp
KX 5'-TCATTCAGCTCTCGGAACATCTCG-3'
B-actin 1F 5'-AGCGAGCATCCCCCAAAGTT-3’ 285 bp
58 5-GGGCACGAAGGCTCATCATT-3’

1.7 Western Blot il FEREEAQRIEKFE

FEREEAMBRAEANHEERAE AR
MRS EOHRARR - AABYEES, FH 4
B 3 A& b4 #1 BL( Beckman, USA) il & & & K &,
BUAE Bl & B AT 10% 3 7 W Bt 1 5 fie 2 AT AL ok, 4t
MEdEOTHRAEZFE L KBEE T4 5%
Fe W4 TBST # % I8 T#2 K E4Z 20 HH 2 h, B2
7 i XPD ,Bcl-2 \Bax ,wt-p53 # B-actin 87 — 31 (1:
200 #i ) W H ,4°C 7, A TBST /% 3 x 10 min,
Z 4 BL 1:2000 i T4 5% [ AS 58 B9 TBST # %
% 2 h, A TBST %% 3 x 10 min,  # R 1$ 410 4
HRP-ECL X K& B €, 4 KA LabWork3. 0 UVP %
4, VLE B4/ B-actin B A JE AT 047,
1.8 MTT #&il 40 patE 5EE

AR 1 R BB KR E 4 i, AT 96 FLAR
(A6 ), HWHREENFIL 110" A, FHE—
PEIL(R mEERKE) 5 6h FHM,48h FHI
Am N MTT ¥ 20 wL(5 o/L ¥ T PBS 8 B 4 4% wh
&) ,3TCHIEE4h ja, 7 BiEa, BEIL A 150 pL

B 1. BHEREREBRIERENER

DMSO, # ¥ #% 3% 10 min, B AR ( Labststems, 2+ =)
M E 492 nm A& &-FLB N (A) 8, Bl 8 Rk & 4178
Mt E, RELZCE(A)EWFHE, TEH
MEEE, ARGEEFE = (A LHHA/A XFEA)
x100% ,
1.9 SEit=t4biE

LHHEE 3 K, BEXAx+s X7, LA
SPSS 13.0 it ¥ B tr#E T HIEE, RAELHEZH
Z 4T, L P<0.05 5= RHSKITFENL,

2 % R

2.1 BRIEERINNETE

pEGFP-N2 #ARTEH: 22 5o B (o7 i J5 i A 4 6,98
S A LA, KL, K% 5 4 Bk pEGFP-N2/
XPD 125 #; Jfi ki pEGFP-N2 #% 4t A HUVEC J& , 1
PEIC BT T T WL B A0 i P f B IR Y R
IR T A Gl UKL ) 4 B ) R WL sk e B (81 1)
XA TR Y i )

A Rz FXIRZE B i pEGFP-N2 41, C & pEGFP-N2/XPD 4,

Figure 1. The result of fluorescence microscope after plasmid transfection
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2.2 pEGFP-N2/XPD %3 20 AeE T = A 22 M
25 AN HRZH A T 40 ML ) e 51 R 0. 24% , pEGFP-
N2 ZH P8 T A0 M 19 EE 9 A 0. 37% , pEGFP-N2/XPD
TN B LB R 16.43% , 575 R IR AL
10 T 10“3 ‘
10° 105, 1. b
!'\

102 ) 1029 -

pEGFP-N2 2 # I, , pEGFP-N2/XPD 2H 2 itg 8 T~ %
IR Z (P <0.01) ;1 %5 % B4 5 pEGFP-N2
2 EIAH L 2ZE S TS B L (P >0.05;12)

10°
10

102

4
10" i 101bf¢:
+ |
{ |
wl 10 hrremr

1011 ..

10°

T vever v T
10° 107 102 10° 10* 10° 107
Annexin-V-FITC

& 2. XPD §&kix{R# HUVEC AT

102 108 104 10 10"
Annexin-V-FITC

100 10° 10
Annexin-V-FITC

ez HNHRAL, Wy pEGFP-N2 41, 45 9 pEGFP-N2/XPD 41,

Figure 2. Overexpression of XPD increased the apoptosic rate of HUVEC

2.3 pEGFP-N2/XPD ¥ HUVEC B XPD Bax,wt-
p53 A Bel-2 mRNA Rik7KE

pEGFP-N2/XPD %% 4« 44 7 XPD mRNA
FRIK(P <0.01) ;525 FIXRZH &% pEGFP-N2 44
A, pEGFP-N2/XPD 4 Bax ,wt-p53 mRNA ¢ # ik
B £ (P <0.05) ,Bel-2 mRNA B %35 B 1 sk 20
(P<0.01) ;1075 FAXF 45 pEGFP-N2 41 2 [H] 4
2SS TIG = L (P >0.05;813)
2.4 pEGFP-N2/XPD ## HUVEC B XPD,Bax wt-
p33 # Bel-2 EARIKKE

pEGFP-N2/XPD HY¥% Y« W B 35 hn 7 XPD 4
FIE(P <0.05) ; 525 FX B2 ) pEGFP-N2 41
FH, pEGFP-N2/XPD 4 Bax il wt-p53 & [ 1) # ik
B2 (P <0.05) ,Bel-2 AL B (P
<0.01) ;18 FAXTIEZH 5 pEGFP-N2 41 22 8] A L 2
SRGEITERE X (P >0.05;814)
2.5 pEGFP-N2/XPD #£%t HUVEC &5E7E 898400

22 X B4 pEGFP-N2 4 ) pEGFP-N2/XPD
H A E53 54 0.682 +0.033,0.654 + 0.030 Al
0.357 +0.024, pEkGFP-N2 2 }2 pEGFP-N2/XPD 4
AT R 5 R 95. 89% Fl 52.35% , X —&5 R 5%
B pEGFP-N2/XPD 411 40 il 4776 % B BAIK T pEG-
FP-N2 (P <0.05) , i#f— Ui B XPD & [ w] fi iff
R AR T

P B2 2 ( endothelial cell , EC) 78 35 T4 5 By IfiL
T, TEAEFR LK N IR B AR vh R 5 AR

FH o 2 R P2 51 R N B 2 AL T e B0 N
BSHRERRIE As BEREHIPRE > Banfi %1 B
GERIR, MLAE N B2 A AR R T AT 5 | il A8 5 D e
7, A2 I -0 LR B Y 15 5 A% 5 HLOA R I 4
R T 0 As KA —DIREIR R, W EZ 40
MR- 5 As B9 R A: 5 R B DIARC, (R4 L4 N
BRI As Wi R OCHE E

TFIH & — 4~ 9 /W 3 (XPB . XPD ., p62 .
p52 .p44 p34  cdk7  cyclinHT F1 MATIL) 2H A /9 22 fifs
AW, XPD AE N —A S A R E RSN
BT XPD B Y 2875 5 =Rl A S 5L MR
AR, 50 Al e & A T B2 | Cockayne 25 A 4iE FIl B
KW EFRAR XPD BA ¥BE DNA i filf
W, 25 TR UME ., & 1 DI RE b b vl S 2
AR Y BE N REAS B A RE &2 8] it 2 5 i —
AP g 5 DR R A1 98 R DR 1 B R, AT AR 8 i R 1
AN H A BFIE & B, XPD HE K B 10 AT e 40 i
Ak fR R AT R T

XPD JEMHFLEHEA TH 1T IH B0 s Z —,
Z 5L S BT IR VIBRIE 52 (NER ) K 40l J& 1
PAE IR 2 R S R R S R Rk ) A
53R W], XPD FEPK A 7] LIS ps3, I H e HAE
WpiE e pS3 DRI AG B AR TR 58 AR R IR
FrPEFAE R pS3 (wi-p53) S22 A I BE R, 7T
TFAMMEIAT . wi-pS3 ACEATHe A DNA 25 1Y
BRI EL S TFIH £275 %) BRI D) g L (9 A0 B
HRZR O, pS3 3 AR AR LT U PR i R A ol
SRV AE R ST, ARV, Y XPD
J& , wt-p53 1Y FRIRHE S, B XPD f /] T-4F FH & i ik
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3. pEGFP-N2/XPD ¥t HUVEC B XPD,Bax wt-p53 #1 Bcl-2 mRNA RiZKE 1%
FP-N2/XPD 41, a4 P <0.05,b }y P <0. 01,57 (4%l 415§ PEGFP-N2 41 %,
Figure 3. The change of XPD, Bcl-2, Bax and wt-p53 mRNA level in HUVEC treated with pEGFP-N2/XPD transfection
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Figure 4. The change of XPD, Bcl-2, Bax and wt-p53 protein level in HUVEC treated with pEGFP-N2/XPD transfection
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p33 XA AR SE B, X 5 [E o TF 1T H (1)
XPB i# i p53 JA TR AR AR R T — 2
Bel-2 FEPUE I T3 A, Bax R PR AR T 3E A,
Bel-2 FikFEARA Bax 25T gl A 2R ot JH
(%12 FEARISE h, XPD BEREARAY Bel2 ik
T Bax RILAVEH , tatk—E W] XPD fig e ik
EC T,

FE As B RIFHLE T, N B2 4L T As 13
R EEEEH, FEANE T, AT LLIESE EC %
Y XPD 2 #RiAJ5 , BEG AN Bax I wt-p53 MUk, [
i Bel2 B93RIK,EC JHT- 35 Im, #EIEH EC v LA
XPD A% & MR 8 TR, 3 b4 DU 4R R | A I
# EC 1R XPD M 3RIK 5, HH Tt i 2552 B4
fil, XPD Xf EC 42 # T-A9/EH , 278 e nl LA i
SERBE AT, AR PN B2 40 XPD A4 2 25 10 il 107
TORAE ] As IHERE  HIRYT As AL T — S0 iR
7, B WTRE I MR IT As B9 — BT 5, (22
XPD FEFEMEHE EC 1 T2 1 BARBL A A TS, B 7
PE—2W5T . 24 EC 7632 B 45 73 34 XPD 1)
Fib g R AWA M, UILAE EC R JH XPD i3k
ik, AT IR 2], AL — 0T,
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