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[ ABSTRACT] Aim  To explore whether the hxeroderma pigmentosum D(XPD) could mediate the apoptosis of hu-
man umbilical vein endothelial cells (HUVEC) promoted by oxidized low density lipoprotein (ox-LDL). Methods
The model of apoptosis of HUVEC was established by ox-LDL. XPD-siRNA was transfected into HUVEC with liposome,
followed by treatment with ox-LDL.  This experiment was divided into six groups: blank control group; negative control
siRNA group; XPD-siRNA group; ox-LDL group; ox-LDL+negative control siRNA group; ox-LDL+XPD-siRNA group.
Cell vitality was detected by MTT; Cell apoptosis rate and cell cycle were assessed with flow cytometry; The expressions of
the XPD, Bax and Bcl-2 were detected by RT-PCR and Western blot. Results The optimal concentration of ox-LDL
to establish the model of apoptosis of HUVEC was 100 mg/L.. Compared with negative control siRNA group, the cell apop-
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tosis rate of XPD-siRNA group was significantly decreased ( P<0.05), the survival rate was significantly increased (P<
0.01) , the cell number in GO/G1 phase decreased (P<0.05), while increased in S phase (P<0.05), the expressions of
XPD and Bax were declined (all P<0.05), while the expression of Bel-2 was elevated (P<0.05) ; Compared with blank

control group, the cell apoptosis rate of ox-LDL group increased significantly (P<0.01), the survival rate was decreased
(P<0.05) , the cell number in GO/G1 phase increased ( P<0.05) ,while decreased significantly in S phase ( P<0.01), the
expressions of XPD and Bax were elevated (all P<0.05) ,while the expression of Bel-2 was declined (P<0.05). Com-

pared with ox-LDL+negative control siRNA group,the cell apoptosis rate of ox-LDL+XPD-siRNA group was reduced ( P<
0.05) ,the survival rate was increased (P<0.01), the cell number in GO/G1 phase decreased ( P<0.05) ,while increased
in S phase (P<0.05), the expressions of XPD and Bax were declined (all P<0.05) , while the expression of Bel-2 was el-

evated (P<0.05).

EALRMILSE IR 85 H (oxidized low-density lipo-
protein , ox-LDL) A 350N 7 4L L GEZX AL ifi 3l
Jikaks B A A0 1) & B 5 P Bz i i ) BE 3% AL % B A
S VR0 AE P N v IR e L ) LI
P A HO B 2 L RE 38 5 Bl bk ok AR Ak A
M 2010 4 A AR S0 A BOR AR A ST,
SEERBRAE RO M BRIE T ABLZY 1350 J7, J| 45 Fil
FER AR, R, T B ox-LDL i 5 4
B AT RE ZE AL UEA T AHSCIESR

B FIH(TFIIH) f XPD/p80 XPB/p89 . p34
pd4 p52 p62 MATI Cyclin H Cdk7 3% 9 /N7 FE4H 1k,
NBSUME R A D (hxeroderma pigmentosum D, XPD)
JEHAR AR, XPD Rk Al g
T LAMB A T AR LR 5 B P AR A S 2= BE A AT
FEPOPHIESZ i H XPD 5L & 54 JE T i
SAE IR B S R R S L2 ol A P FEAIL AR
T Bk PN 2 ZHM (human umbilical vein endothelial
cells, HUVEC) H* XPD J:R A 3k, I B8 &3 XPD
FENATERE HUVEC P81 i F R XPD HEH 1)
FIRJEA A HUVEC JHT- R WASGRE, Ak, 4
FHGH ox-LDL 757 P4 B 4N AR T A5 [m] it fikf
RNA T XPD FE (3R 15 , WFE HUVEC 1458 1
T AR L, BT XPD 2 K K 38 F I X ox-LDL i
HUVEC JHT-EFZm

1 M#EFFEE

1.1 2R 55

HUVEC |7+ K £ 4B 508 IR 2 8 48 65, 10% fia 4
1 3% F2 DMEM 3% 2£ d7 Hyclone 2 & 42 i ; ox-LDL 1
BN 28R A 4 AL B 8 AR Lipofectamine™
2000 siRNA F1 % RNA 42 EUR 7 ( Trizol™ ) B Invitrogen
NE R RAE AT & i E A TR A RN B R4
2%k 4% PCR 3 TR 7R v RAR 4 4 BOK# R 8 #2

Conclusion XPD can mediate the effect of ox-LDL on promoting the apoptosis of HUVEC.

fE;PCR I iR AELENBARERAT;—
i B-actin ,Bel-2 Bax XPD 1 % [ CST 2 & & f#; — 4t
HRP-Goat anti Mouse IgG i Jb 3 # 4% &4 2 B 43,
1.2 ZHRELESE B siRNA B ox-LDL Ry &b IE

%k Fl HUVEC 3t 1T # R ¥ %, # HUVEC %
37°C 5%CO, 33485 K4 10% a4 i id Fn 19 % 5 Y
RF(EERMHFER)DMEM EHREP R, ER
& A [ R By ox-LDL 4k 32 3t 248 j 7 /1 B XPD %k 3£
Hy % 0 26 S ox-LDL 1k Bl B (B 86 9 B 40 %
4 7E A F LR XPD Rk BRE AR HIEE ), MU 2x
10°/ 7.4 HUVEC 4 T 6 L 1,24 h J& 20 g @ & %
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4 (A3 HUVEC T 428 ) ;I 4 B siRNA 41
(HUVEC # % 7 [A £ #F P& siRNA) ; @XPD-siRNA 41
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(Fr#: e 7 P2 B siRNA 89 HUVEC 34T ox-LDL
4 ) ; ©@ox-LDL+XPD-siRNA 41 ( xf # % 7 XPD-
siRNA #5 HUVEC 34T ox-LDL &%), # % 6 h 5 &
e i 7 B 35 4k 48 hJE ik &4 HUVEC,
1.3 MIT #& N ETFEE

BIMEaAREELR WMERFEL(LA
HUVEC) , ¥ & 55 41 HUVEC Kk fm \ 96 FLAR H 4
N, 2 EEEFIL A AN 20 wl B9 MTT (5 =k 1 %
BLORERS /L), T A LRI N HE LG R
A BREBHEIWNBEERTETLEFEEINERE
WA EEEIL R AN 150 wl By = B 2 T 81 ( DM-
SO) A M A fr 44 96 FLAR A B 3R £k 10 min, £
J& R B AR DLHEAT I & K B AR BUK K iR B h 492 nm,
SR E AL RO A (A 18, 40 M B AR 3B g =
(5L 36 20t RO AR/ X BE 4 e ROk B ) X 100%
1.4 RT-PCR #&il Bel-2,Bax #1 XPD B mRNA FRi%

20 g % RNA $& BUAn 2 4% 5% 5 BB AR R 3 B 45 BEAT
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#1E, B-actin Bel-2.Bax XPD 3| 47 )7 7 0k . b
5141 5'-AGCGAGCATCCCCCAAAGTT-3', T~ % 5| 4 5'-
GGGCACGAAGGCTCATCATT-3'; + ¥# 3] 4 5'-GGTGC-
CACCTGGTCCA-3', T# 5| 4 5'-ACTTGTGGCCCCAGAT-
AGG-3'; L% 5] 4 5-GGATGCGTCCACCAAGAA-3' | T i
514 5'-GCACTCCCGCCACAAAGA-3'; F %8| 4 5'-TCT-
GCCTCTGCCCTATGAT-3', T i#% 5| 4 5'-CGATTCCCTCG-
GACACTTT-3', DA ZEE 8y 7= 4 K /N7l 7 285 bp (451
bp.386 bp #1363 bp, PCR K M & % 4 T:500 ng
mRNA %% 54 By cDNA (PCR #40) , & 2 H F T g
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%48 ANTP PCR & 570 , 4 8 45K £ PCR R B %
AR 25 pLl, L TF AT cDNA §7 3 . UC TR
5 min, 1 MEF;PCR KR MCH M40 s, 55°CR K40 s,
T2°C HEAH 50 5,35 MEF ; A T2°CHEAR T min, 1 MEF;
B-actin . Bel-2, Bax . XPD # K i & 4 4] % 55°C . 58°C .
54°C 53°C, PCR R B4 K5, B 5 pl PCR P 43473
Pl A U T PR ik, P Ik S R R R B R MR I B TR
FRRRAR AT $EAT L ik 45 RE I B4 AR %, A A
Jfl Band Leader 3.00 %% i B 7k & & - # 81, LA B-actin
S B AR B WX EoA PCR 7= 4 44 #E4T 040
1.5 Western blot #ill] Bel-2.Bax 0 XPD HIE HFKIE

Jl RIPA ZL A 4R B HUVEC Wiy B & &, et
F B % (BCA %) MRIEAE FH5EAZ AR LK T
KRB E E E UK E B 20 ng BB A FEAT SDS-
RAHBE R Bk B & Ea R, R e BT
JESLI K A B B A E(NC ) £ R E A
3%BSA MEH M NC JiE LWy dE s R M & 8 LR,
TACHIE R LR E, W a0 & — 30 B-actin,
Bel-2 Bax XPD (1 : 2000 7 %) 5 & , T 4°C 33 it
TR E 45 Z 4 HRP-IgG #4420 & 2 h, HH T &
JE#F DAB B &R A 26, &5 BA, FlHERE
=+ LabWork3.0 UVP, DL B-actin 4% By A A8 X
o 3 3R 3K B 8 4 SE R AT
1.6 37 =X 20 B {SUAS ) 248 A o = R 0 248 B 2] BB

Y & % 21 HUVEC, Jil PBS ¥ ik 4~ | ¥k % & 41
2 2 7//‘\', 5 500 L A Ca™ Z R Binding
Buffer £ 7% 28 Ji, 8 J& 4~ % Aiw A 10 pL PI f 5 pL
Annexin V % & Fl st AT €, & B A XA
AN m BT Rt Ay, WEU L&A
488, Al FACS Calibar 3 2 48 i {47 48 38 B 31, A
4% &2 20 0 B J T b
1.7 SHitESH

FUHLHBEEG 3K, M PTH L5 AEH

xts F 7, 2R 5 A B SPSS17.0 G it 5 #h 1F o 47 304
%M B R CR A B & 7 = 0T, AL A H AR R A
LSD # %, # P<0.05 A K Z R A KitFE X,

2 & R

2.1 ox-LDL ZEARRIRE T4 HUVEC TEE RIS
4 ox-LDL ¥ FE 4 0 B A9 HUVEC 3% M1 & 8
100% , 75 ¥ ox-LDL ¥ & 43 51 % & & 50,100, 150,
200 mg/ L, 5256 % BUAS U BT (1) HUVEC {5 REAIK,
11T H R BE R 100 mg/ L B 4t i 6 PB4 i RO s
H(FE 1), HIEHE5S:100 mg/L 1 ox-LDL J&# ST
HUVEC AT AR A i B e B FH TR 22500

% 1. R"ERE ox-LDL ¥ HUVEC 77i& RHISM (x2s,n=3)
Table 1. The effect of different concentrations of ox-LDL on
the survival of HUVEC (x+s,n=3)

ox-LDL #¢ J (mg/1) FIEHE(%)
O( X HE4) 100.000.00
50 95.92+3.29
100 67.69+1.22"
150 45.93+3.41°
200 38.72+3.28°

a N P<0.05,5 0 mg/L ox-LDL( Xt HR#H) HbA%

2.2 ox-LDL{R# HUVEC JAT-#Zd XPD EEH
FirtER
Western blot 25 75, 5 0 mg/L ox-LDL #H I,
50,100,150 % 200 mg/L ox-LDL 2 XPD ik Ay &
FAANFERZ RGN, H 100 mg/L B85 ik & e
e, IR TR (1) .
0 50

100 150 200 ox-LDL(mg/L)

TS XPD(80 kDa)
—_; B-actin(42 kDa)

a

a

0 50 100 150 200
ox-LDLi% & (mg/L)

B 1. AERE ox-LDL B XPD EEME B RILER (v+s,
n=3) a i P<0.05,5 0 mg/L ox-LDL( X} JRZH) Lbis

Figure 1. Protein expression of XPD gene at different ox-

LDL concentrations(x+s,n=3)
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2.3 XPD-siRNA #1 ox-LDL Xf HUVEC JAT-F 7%
i 2R % 4 e R A B9 B i

LB PEXT R siRNA 2 A1 H, XPD-siRNA 41 19 41
WP T R0 R B (P<0.05) |, 40 i 77 1% 2R U o 448 i
(P<0.01),G0/G1 W14/ (P<0.05) S 14t 354
J(P<0.05) ; 575 (X HRZLAA HE , ox-LDL £ A9 21 it 94

TR BIENN(P<0.01) , 40HEAFTE R F R (P<0.05) ,
GO/G1 4nMatfin ( P<0.05) .S W4 i B s/ ( P<
0.01) ;55 ox-LDL+BHM:XT B siRNA 414 L, ox-LDL+
XPD-siRNA ZHA9 240 I T~ % R B (P<0.05) , 4l 77
TR AN (P<0.01), GO/G1 1) 40 Ui /b (P <
0.05) .S HI4HMIHE N (P<0.05;3 2 FE 2) .

% 2. XPD-siRNA #l ox-LDL Xf HUVEC AT % TFiE X R MMM (vts,n=3)
Table 2. Effects of XPD-siRNA and ox-LDL on the apoptosis rate, survival rate and cell cycle of HUVEC (x+s,n=3)

e . 2 i S 3
% 4 R FRE(%) G0/G1 ¥ (%) SH(%)
25 I IR 5.17+0.16 100 67.12+5.34 22.88+1.93
FAMEST 1B siRNA 41 4.59+0.01 101.00+3.74 66.56+5.10 23.36+1.89
XPD-siRNA 41 2.00+0.30" 140.43+4.26" 50.23£3.21° 40.92+5.24°
ox-LDL 4 28.93+0.71° 66.65+4.90° 74.98+7.45°¢ 4.66+3.34"
ox-LDL+PBIPEXTBE siRNA 2 28.32+0.63 70.58+4.67 74.12+6.96 5.21+4.78
ox-LDL+XPD-siRNA £ 15.26+0.74° 110.91+3.22" 63.22+5.68° 17.11£4.78°

a Jy P<0.05,b 4 P<0.01, 5 BAPEXF IR siRNA 4H HL# ;¢ 9 P<0.05,d g P<0.01, 525 (AR IR LL# 5 e g P<0.05,f 9 P<0.01, 5 ox-LDL+BAPEX}

IR SiIRNA 4 He#
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2. ARSI HUVEC JET

Annexin V FITC
ox-LDL+BA4 T EEsiRNAZE

Annexin V FITC
ox-LDL+XPD-siRNAZH

Figure 2. The apoptosis rate of HUVEC was detected by flow cytometry

2.4  XPD-siRNA #0 ox-LDL 3 HUVEC B XPD,
Bax,Bcl-2 mRNA FRiZ% B 20

RT-PCR Z5R KW, 5B X I siRNA 414 L,
XPD-siRNA 21 XPD Bax mRNA 254 &A% (P )<
0.05) ,Bcl-2 mRNA KA 5 (P<0.05) ; 525 [ XF

TRZAH L, ox-LDL 20 XPD ,Bax mRNA 35T+ (P
¥7<0.05) , Bel-2 mRNA FikFEAK (P<0.05) ;5 ox-
LDL+ B4 X B8 siRNA ZHAH LY, ox-LDL+XPD-siRNA
Z1 XPD,Bax mRNA FEFEAR (P $<0.05), Bel-2
mRNA F351 55 (P<0.05; 18 3) .
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0.8]
M 1 2 3 4 5 6 0.77

< L
XPD(363bp)  Z 0.6

Bax(386 bp) % 0.4}

g 0.3
-— i o Bcl-2(451 bp) A 02H
Fetaitet :
b

B-actin(285 bp)

1 2 3 4 5 6 1 2 3 4 5 6
[E 3. &4 M K40 XPD Bax,Bcl-2 B9 mRNA RikKFE (xxs,n=3) 1 has AN IRAL, 2 S BAVESH IR siRNA 41,3 4 XPD-siRNA
20,4 4 ox-LDL 20,5 9 ox-LDL+F 1% I siRNA 41,6 SN ox-LDL+XPD-siRNA £, a  P<0.05, 5F X I8 siRNA 4 3 ;b i P<0.05, 5251
St AL S ¢ o P<0.05, 5 ox-LDL+BAM: XTI siRNA 20 Fods,
Figure 3. mRNA expression levels of XPD, Bax, Bcl-2 in each group(x+s,n=3)

2.5 XPD-siRNA #1 ox-LDL %t HUVEC B XPD, FIXTIEZH AR L, ox-LDL 4 XPD Bax & (426K 71,

Bax,Bcl-2 & B RIZHINE Bel-2 B ARIEFER (P $1<0.05) ;55 ox-LDL+JH:%T B
SBAMEXT IR siIRNA ZHAHEL, XPD-siRNA 44 XPD Bax  siRNA ZHAHH, ox-LDL+XPD-siRNA £ XPD Bax 7K 13

HFGABIEIR, Bel-2 S AFRBTHE (P <0.05) ; 525 IABREIL, Bel -2 S HRIATHE (P 9<005;1414)

1 2 3 4 5 6 £
- ~' XPD(80 kDa) E
Sees M Bax(28 kDa) %
N # Bcl-2(26 kDa) §“
SRR AR 3-actin(42 kDa) <

0.3

0.2

Bax/B-actin Protein
Bcl-2/B-actin Protein

0.1

o 2 3 4 5 6 N2 3 4 5 6

4. FHENF MR XPD,Bax Bel-2 EEHER RIEKTFE (x+s5,n=3) 1 %5 AR R4, 2 B MEXT HE siRNA 41,3 5 XPD-
siRNA 4,4 4 ox-LDL 2H ,5 24 ox-LDL+BHEXF BB siRNA 41,6 4 ox-LDL+XPD-siRNA 2. a & P<0.05, 5 FAPEXT IR siRNA 20 4, b P<0.05,
Hos {3 B AL ;¢ S P<0.05, 45 ox-LDL+BHPEXT B siRNA £ 1042,

Figure 4. Protein expression levels of XPD, Bax, Bcl-2 in each group(x+s,n=3)
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BEFEVEZ P90, XPD AMUS RN T TH g

A0 0 2 SRR AT TR A8 52 2o R AT %3 ) G B 3R 55 AR
Z MR & A AN YR T B DL K B R 2 b 2
PR AL,

3 XPD H A AR 755 HUVEC BT,
MM T- 25 T s KoB AL i & A 5
KBV s AT A I XPD R A Sk T
P PN Rz AR T 2 T A % S ok o R B AL Y & AR
AR, H, A28 ox-LDL 857 N Bz 4 i I T
BAY 4 XPD-siRNA 55 4 N Bz 4, %€ HUVEC 3
S KT ARG O, SERR4E SR UL XPD HE A
B REIN ] HUVEC 8 T IF 4 F Ha8 58 | I RE 0
il ox-LDL & N Bz 4 T-AEHH

FIH RNA T30 R XPD K A ik, it
BB XS IR siRNA 20711 XPD-siRNA 4, a] ffi XPD
FERT I, FARYE MTT A3 20 20 A ASORG: I 4% 21
7, XPD 23K VA P Rz 40 A R TR I AR
6T PN 2 200 3% T B 3, BEAE B 9E & R ox-LDL
A P B A A A T DRI AR S e O o
ox-LDL 3 P4 1z 40 B U T~ 1 B i vk B 57 9 B 4
JiL O T A A SR S GE 0 i 1T ox-LDL + B M X iR
siRNA ZH Fl ox-LDL+XPD-siRNA 41, %5 2 8] XPD
FLP R T IR AT AR 2843 ox-LDL &b (1) P K2 41
JRLEA R T B P R AR T, b BE T E B XPD Sk
PR 23R T IR 1 2R K A R T R X
ox-LDL i Py Kz 41 it 8 7t E. A5 B 5 i 0 i 4
A, 5 B X IR siRNA ZHAH H, XPD-siRNA £H 1)
Bel-2 J& K R B8N Bax %%‘%ﬁﬁ’/’ﬂ% ox-LDL+
FAPEXT BE siRNA ZHAH HE , ox-LDL+XPD-siRNA £ fi¥
Bel-2 FER AN, Bax FeR F R0/ . AH & Sk
fitiE ,Bel-2 5 Bax J& TR — M 3EH K TG, BN
5 20 M R 0T B S B BE ) | Bel -2 MR T L T Bax
FEARPIT-FEA, Bel-2 ek T Fl Bax 35 T FE#EIA
SR A IR TR A ] A bR R PR PR UE B XPD
FEP IR VX ox-LDL 472 P K2 200 Jif 78 7~ EL A5 10 461
YEH .

2 F R, XPD B R I8 T JH REFI i HUVEC
JAT, FFRESN ] ox-LDL 4 P9 Kz 40 B 8 1~ i /E T, BP
XPD fig % ox-LDL {23 HUVEC P T-/EH ., X
VA B F 2B 2 S ik ok R A5 AL 10 & A, ol LA Bl Tk ks #
T £k, Ay 38 R At 19 o I 65 9 9 14 I AR 3 7 Bt —
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