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Xeroderma pigmentosum group D gene inhibits the proliferation of human umbilical vein

smooth muscle cell induced by ox-LDLvia down-regulating mTOR/LOX-1 pathway

YU Weiying, XIA Zirong, LI Qin, XIA Zhen, LI Juxiang

( Department of Cardiovascular Medicine, the Second Affiliated Hospital of Nanchang Universty, Nanchang, Jiangxi
330006, China)

[ ABSTRACT] Aim To investigate the mechanism and signal pathways of xeroderma pigmentosum group D (XPD)
gene on the proliferation of human umbilical vein smooth muscle cell (HUVSMC) induced by ox-LDL. Methods
HUVSMCs were transfected with the plasmids of pEGFP-N2/XPD using Lipofectamine 2000, and subsequently silent
mTOR gene. MTT and EdU assay was used to detect the cell proliferation.  Flow cytometry was used to examine the cell
apoptosis.  The expression of XPD, lectin-like oxidized low-density lipoprotein receptor 1 (LOX-1), mTOR, phospho-
mTOR, Bel-2 and Bax was measured by Western blot. Results The expression of XPD and Bax protein was down-
regulated in ox-LDL group (P<0.05), while the expression of LOX-1, mTOR, Bcl-2 protein and the ratio of Bel-2/Bax
was significantly up-regulated ( P<0.05), compared with control group.  Cell proliferation of ox-LDL group increased ob-
viously (P<0.05). After transfected with the pEGFP-N2/XPD plasmid, the expression of Bax was significantly up-regu-
lated, while the expression of LOX-1, mTOR, Becl-2 and the ratio of Bel-2/Bax were significantly down-regulated ( P<
0.05). Flow cytometry showed that overexpression of XPD increased the apoptosis rate of HUVSMC ( P<0.05). MTT
and BdU showed that cell proliferation of pEGFP-N2/XPD group reduced compared with control group (P<0.05). Com-
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pared with control group, the expression of LOX-1 was significantly down-regulated in siRNA mTOR group (P<0.05).

Conclusion XPD can inhibit HUVSMC proliferation and promote its apoptosis, and reduce the effect of ox-LDL promoting

proliferation of HUVSMC via the mTOR/LOX-1 pathway.
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Figure 1. Dose-dependent and time-course effects of ox-LDL on HUVSMC proliferation(n=3)
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Figure 4. EdU assay detected changes of proliferation of HUVSMC treated with pEGFP-N2/XPD
transfection and ox-LDL(n=6)
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Figure 5. Cell apoptosis rate of HUVSMC from different groups(n=3)
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Figure 6. The changes of Bcl-2 and Bax protein levels Figure 7. The changes of LOX-1 and p-mTOR protein
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pEGFP-N2/XPD transfection and ox-LDL(n=3)
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Figure 8. Expression of p-mTOR in HUVSMC from different groups(n=3)
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B AHAEASFl As BISERE R RAERTR , A8 PN B2 32 46
I A i R AT S8 DNA $i4, #27R As R4k
J& 5 DNA i B YIOC R, VSMC 3 i 4 5
T As RAELREN—MREEZEAAN, B
BRI /NI A ox-LDL BVAT 2 42 8% ] 422 S 2
10045 - 9 JULAH L4 5 | ox-LDL i34 VSMC 3 B 145
I As BARPLEIZ—"22 ) KRB E R ox-LDL Hikh
B HUVSMC J& XPD & iku/b Jf Bt il
P TR Bel-2 AT 4L A T-FE A Bax DL [
Bel-2/Bax FUER ASESTRT-VER , LM 1T-FE A Bel-
2 MR AT SE A Bax S22 55 4 M IR T 9 4 G B 11 2k
R, FEJR T I A B Bl R 95 VE T, Bel-2 &3k
JEAN Bax 3k F A AT LA R T-gm 6>, it
F35 XPD A LU R4 Bel-2 & (A M 38 Bax & A
F2IK 5 ox-LDL BT VER .,

N LOX-1 81 C RUEE4E L IL R AL 1T AU g5
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FEBEEE 1, /2 ox-LDL 256 | WAL R AR 1 EE 2L AZ 4K
TETEH B BRI T , LOX-1 78 I 48 - 9% L4 ik A 40
PR b AR 3K L BRI, 7E As 0 1 RE0 |
JEJHE BB DRI SR I P 3 SR 2 B RS T LOX-1
TR B3 I >0

I WFIE &3 LOX-1 B T 245G F P94k ox-LDL
Ab I B T I A5 ST AL 20 6 v o 2 40 i G T
LOX-1 7F As A5 0 S0 G 0 35 2 4% T S BAE
AiEFE 1, LOX-1 AMUZ 5 S N i, 555 %
E LI, A5 e LA B % 358 78 R A% 1 Hok S
5T TR IR A TE 1 LA B i /N B 38 | B E R R
e SR RERE AL BEER (RS P AR SR A
Fil ox-LDL 3 HUVSMC 3458 B4l As 542, &
P ox-LDL RE#% [-1% HUVSMC ' LOX-1 /& [ 5%
ik, EEME AW XPD i ik Brim i, $EoR i %
ik XPD fEMSANH] ox-LDL i S HUVSMC 385 , 5
A ) S 5 WL 4E B LOX-1 4~ S 1% ox-LDL A Jfi
FEE S

mTOR J&—F i B PR SF 1 22 SR/ I E TR I
XA A I S B AT B S A R PEAE Y, mTOR
T R A T A A R YT R BRI A 2 K
T, mTOR A R —Fh 82 A P8 77 3L A, 3 3 14 40 g
R e A S A A 0 45 i A5 & R B AR BRI BE
mTOR 7E 1875 i W5 B 20 i 36 5 | AR A ad A v e 2
HO TR SRR e S AR vh i P 2 5L
F] (mTOR #0771 ) B8 % 30 43 95 2> R i S W7 1T 1) il
RTAE UL/ 1 T UL A0 i o SR A 14 hn BRE e 1
PEC L BGEA BFSE & TR A A R AR T RE
1 PI3K/Akt/mTOR {5 538 #4033l ik il
AN RS Dou YR YK ER
SRS NR A FEINEEE S
PIHE A 1 (mTORCY ) {5538 %, 14 50 75 185 2 9t
As WGP

B B AR Z (mTOR ) 5)) 3l o T4k
mTOR NF-«B J LOX-1 2 [i] {15 553 %~ & LOX-
15 [ WEs A ¢, mTOR & LOX-1 fy b il
ARHFFE K Bt Fe ik XPD AT LA ] ox-LDL %5 5 Y
mTOR & LOX-1 ik, siRNA mTOR F J# mTOR
FEIRTHMH ox-LDL F8 LOX-1 ZA M1, 2R
1 HUVSMC ", 3 ik XPD #1 ] ox-LDL % &
LOX-1 (YR AE I FT A8 5 HAM H] mTOR 3 B4 565
AT LG SR 5 REAE SCHRSS A — 2, XA IS 42
BT LU A FE VSMC T XPD 28 35 ok ) 4l
mTOR/LOX-1 #MHE M BIRIT As kA SR JE .

Zi FRFR , XPD BEMIH HUVSMC 3458 31 HAR

PEHYH T, XPD A LLF 8 mTOR Hl LOX-1 £ 4 #
K4 ox-LDL (I HUVSMC 3458 Al T4 ] .
XAVFBCAIRYT As BT, As IRIT R ALH 1Y
/Euﬂ\%o
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