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[ ABSTRACT] Aim  To explore the effect of oxidized low density lipoprotein (ox-LDL) on human vascular umbilical
vein endothelial cell (HUVEC) autophagy and its mechanism. Methods  After treatment with ox-LDL for 24 h,
Western blot was used to detect the protein expression of Beclin-1 and microtubule-associated protein 1 light chain 3
(LC3) ; Reverse transcription polymerase chain reaction ( RT-PCR) and Western blot were used to detect Rahb4 mRNA and
protein expression.  After transfection with Rab4 siRNA and Rab4 plasmid, Western blot was used to measure the protein
levels of Rab4, Beclin-1 and L.C3 induced by 75 mg/L ox-LDL. Results After treatment with ox-LDL for 24 h, the
protein expression of Beclin-1 and the ratio of LC3 [I /LC3 1 were increased.  The levels of Rab4 mRNA and protein were
obviously decreased with a concentration-dependent manner. ~ When transfection with Rab4 siRNA, the protein level of
Beclin-1 and the ratio of LC3 I /LC3 T induced by ox-LDL were further increased. ~ When transfection with Rab4 plas-
mid, the increased protein level of Beclin-1 and the ratio of LC3 [[ /LC3 I induced by ox-LDL were attenuated. Con-

clusion ox-LDL increased HUVEC autophagy via down-regulation of Rab4 expression.
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JERTAIWT IR B, 40 N 28 1 B A U 1 5z
Koy e it #2323 Rab 8 H S0 K H A8 53 ¥ 1A
99, Rab 8 FATE" A BT M- R BR B iz ik A2 rhle
FHEMEN . Rabd 7] 25 B AR BT W S e
fif , Rab5 875 I 5 11 ( clathrin ) £< 8% /)N 0 7E 5 i
R N AR R R 5532 |, Rab7 W2 5 88300 N & 1R 1Y
R, ASCERRTT ox-LDL X 45 P9 B 20 ] Rab4
FIEmsEm Ik — PR Rabd 7E ox-LDL 5% 1Y
A8 PN B A sl AR b iR

1 #RFTTE

1.1 #F#}

Rab4 siRNA siRNA % 24X 5| & B Santa Cruz
NE] 3 5 K-BR A B 4% XML (reverse transcription
polymerase chain reaction, RT-PCR) i #| & 4 B Fer-
mentas /A 7 ; f & K & & 1 %% 3 (microtubule-as-
sociated protein 1 light chain 3,LC3) ,Beclin-1 , Rab4
% 7 U I B Proteintech /2 3] 5 A JiF # ik 9 K
8 }f,. (human umbilical vein endothelial cell, HUVEC)
RSN e ) A RN
1.2 HAEEFS5EHSAE

HUVEC /il DMEM # 7 £ 5 % F 37°C 5% CO,
Hy 20 0 B 3% 45 . ox-LDL 4t 3 HUVEC £ 3 o 4 4
21 :0 mg/L ox-LDL 41 25 mg/L ox-LDL 41 .50 mg/L
ox-LDL %1 75 mg/L ox-LDL %1, Rab4 3t [F # % 5
K6 4= At B4 .0 mg/L ox-LDL; Xt F& 41 .
75 mg/L ox-LDL; Xt ¥ siRNA 41:75 mg/L ox-LDL +
siRNA ;Rab4 siRNA 41 .75 mg/L ox-LDL + Rab4 siR-
NA ; %} B Uk 41 .75 mg/L ox-LDL + iU kr ; Rab4 Ji bt
2 .75 mg/L ox-LDL + Rabh4 T fr
1.3 FHEREAHBERNEI Rabd B mRNA
Rix

T8 F A RNA $2 B0 A & 06 WA 9 48 B 40 i &
RNA , # # 5 i cDNA; B 1 L ¢DNA # 4T PCR 4~
o BEER B 2 B (glyceraldehyde phosphate de-
hydrogenase ,GAPDH ) 5| 4 )7 7| . iIE X # 5'-CAAGGT-
CATCCATGACAACTTTG-3', B X %% 5'-GTCCACCAC-
CCTGTTGCTGTAG-3', 3 ¥4 i B K J& 496 bp;Rab4 7]
M F 7. IE LEE 5'-CCATGTCCGAAACCTACGAT-3'
R X 4 5'-ATGTTCTGGCTCGCTAGCAT-3', 4 3 Fr F&

K 343 bp, B 4 A SR R R BT
1.4 Western blot 43 %

BE K E A, Z &k ¥ B ( bicinchoninic acid,
BCA) i # AT & A BT &+ Z b o B 41 R A I Bt
fiiz % fix W, Wk (sodium dodecyl sulfate polyacrylamide
gel electrophoresis, SDS-PAGE ) 2 &, % &, # [ ;
Rab4 Beclin-1 & LC3 —#i 4 & ,4°C 1 & 1L 7
PBS ¥ % 3 WK, 4K 5 min; 4 5 Am A BB FAR 1T
AW EARIE A, FEBE 1 h,PBS ik 3 K, E
K5 min, I & ; Labwork %t X B % 041 & 4 3t & 4
HATHE T,

1.5 Rab4 siRNA ¥

HUVEC fe R/ T 6 LI 37CHEAHERE
80% k&, 1% 4 R W B M VLA F HATH 5,24 h
&, R I 4E M 5 RNA 3 8 & A3 MDC &

1.6 Rab4 FRAL#H

HUVEC # R 8 ff T 24 FUAR, 3% B JiE UK Lipo-
fectamine 2000 ( Invivogen 7 & ) it B 5 % % HU-
VEC, B0 iUt DNA 0 flg Jit 44, 4 3L 248 o Am X\ 1
mL 4 Lipofectin-DNA & & 4y 19 3 = % ,37°C 5%
CO, M iERdahs, ToHFrMALELE H
H 37°C 5% CO, $FR 4035 55 48 hy lm N4 G418 Y
B RO A R PR L R
1.7 SitEaE

EhBRE AR es T, KA T EZTE ¢
BB S S UF 2 47 7 %, 32 H SPSS 13.0 ST Bt
#HAT M ,P<0.05 W HEEMZ R,

2 # R

2.1 ox-LDL X HUVEC B RIS

Beclin-1 2 FLE W2 5 A WM Rr A
TEHWERTIA S &9 I8 h k155 BEEZEM, H
WE kA e, LC3 | &z ZFEI T i LC3 1T,
LC3 I /LC3 T skl H Wtk i, 0.25.50.75 mg/
L ox-LDL Z: ¥ HUVEC 24 h, Western blot £l HU-
VEC Beclin-1 35 & LC3 0/LC3 1 Hefl, 4558 %
7, Bl ox-LDL ¥ EEAY3E M, Beclin-1 ik (& 1B)
K LC3 M /LC3 T Bl (18 1C) SR B AR M ik 484 o ( P
<0.05) , i ox-LDL 2 B4R 4 b L7 HUVEC
HIE(EL)
2.2 ox-LDL ¥ HUVEC Rab4 mRNA 3Ri% 800

0.25 .50 .75 mg/L ox-LDL 4t¥ HUVEC 24 h,RT-
PCR ¥ HUVEC Rab4 mRNA k150, 4550 WR,
ox-LDL 5 A& N % Rab4 mRNA %3k ,75 mg/
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Figure 1. The expression of Beclin-1 and the ratio of LC3 11 /LC3 I were increased with ox-LDL concentration
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Figure 2. Rab4 mRNA expression was decreased with ox-

LDL concentration

ox-LDL X HUVEC Rab4 & B R XIS 00
Western blot ¥l 45 R0 | IE % HUVEC A&
B 7K ) Rabd ik, ox-LDL W H 24 h )5 Bl ox-
LDL ¥ EER AN, Rab4d 25 5500 BREG(E 3) .

2.4 Rab4 siRNA X} HUVEC Rab4 & B RiZHIS N
gE LRI XF B8 siRNA Xf HUVEC

2.3

Western blot
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3. a P <0.05,50 mg/L ox-LDL #H Hb#;n =3,

Figure 3. Rab4 protein expression was decreased with ox-

LDL concentration

2.5 Rab4 RAIEEEIT HUVEC Rabd BEHRIEM
"?/ur]

Western blot 25 53281 | 25 | ki X HUVEC A9
Rab4 5 F R IX IO W52 00, 11 25 ] Rab4 BUkLfs
Rab4 AR AEIBIEM(ES)

2.6 Rab4 ¥ HUVEC Beclin-1 & LC3 RiXHIEME

75 mg/L ox-LDL §¥F HUVEC 24 h, Western blot
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ZERLFRI  Rab4 siRNA AbBE HUVEC )5, 5% B8 41 AH
e, AWEARIC A I Beclin-1 K LC3I/LC3TF {1 B 4
HI(P <0.05) , Mixf B8 siRNA XF Ifi 55 P9 K 2 Beclin-
1 J LC3I/LC3ILAETCHA S 20, Rab4 %4 HUVEC
J& , AMERRCEE A Beclin-1 K LC3I/LC3THAE A
/b 28 FUBOREZH TCH 520 (P <0.05) (&1 6) o
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4. Rab4 siRNA [£{f HUVEC B Rab4 EH X% AR
Western blot % illl Rab4 & [ Z1K;B i Rabd £k M2 2 &5
Mro 1 WX IRAL,2 Ry % B siRNA 41,3 4 Rab4 siRNA 41, a iy P <
0.05, 5 BAL L n =3,

Figure 4. Rab4 siRNA decreased the expression of Rab4 pro-
tein
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& 5. Rabd 33 i HUVEC i Rabd EH KX AR
Western blot #;ill Rab4 & 131k ; B 28 Rabd & 1Rk 092 € & 5
Bro 1 RAXFIRLE 2 Jgxd BUFokiZH ,3 9 Rabd FoRi4l, a i P <0.05,
EX A B 0 =3,

Figure 5. Rab4 transfection increased the expression of

Rab4 protein

3 i i

BIKoRRERE AL 1Y) 2 9 05 S AR Mk S g R B A i
IR R B AR AT 22 P BELAE BRALAD Ok ST
J% U E ) FE R AR 25 A (amyloid precursor protein,
APP) FEfR = HE 1 B 1€ Ry RE 2R 1 BE S0 i — S8 1L & ™
Az DA BCRAR B TG T, 5 350 PN B A 483 3 R A

—_

Ratio of LC3 I /LC3 | ©
S S
()]

3 4 5 6 1 2 3 4 5 6

A M Western blot £ Beclin-1 F1 LC3 33k ; B 4 Beclin-1 2 AR iE M Em44T;C M LC3I 1/

LC3 | LA R B0, 1 2SR HRAH 2 % BEZH 3 % BB siRNA 2H ,4 y Rab4 siRNA 41,5 JXf BEBTRI4H ,6 4 Rabd JFoki4H, a i P <

0.05, SR MR L n =3,
Figure 6. The effect of Rab4 on HUVEC autophagy
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LR 05, DA TS i A 20 A0 T 946 L2 290 2
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AITE TS, A S 40 N DNA 8 15 IR R A 5247,
FEANAAFRE S FEAR . TEAR SIS ox-LDL ¥k
M b - 15 9 B A0 Y Beclin-1 28 3K DA B
LC3 T1/LC3 T HUfH, W] ox-LDL ¥ BEAR 1 1 -9
A5 PN B2 ALY

Rab &5 =R Ras RGN R Z—, 5
MR TR A0 A Z Rl IS i A G, 488 I B TE
P2 NG AR S 2 Th e L R | P 7 X 7 N
I BRSSO, 4 02 a2 4 1) 200 s T 4 A
e T A AR S 800 . WE5E B, Rab #5111
FERF 5 MR AN G AR B IR G . Rab25
1l RabSa 7EFLEFIOP S48 b Rk, b g 40 i
(e ETE W 58 ) A A SRR 28T s Rab23 7E
ZAVEE 2 R B 9 DL R 2H 2 5 3R 3K s Rab4
M AT SUE L (procathepsin L) #45 JA 5
IR RRAE  IDRAIBTTER B, Rab7b AT L
1T Toll BESZAAK 4 ( Toll-like receptor 4, TLR4) {551
TRV N 2205175 T 1) i 988 PR A8 R F (tumor necrosis
factor, TNF) . FA4HMI4 2 6 (interleukin-6,1L-6) .—%&
L& . THEE B (interferon-B,IFN-B) LA K 24 R 15 6
FIBEES 1) 238 TE B IR0 M TLR {5 5 5% S rhild &
AR, BT R, Rab 8 S5 400 A 1
PLR T B IAR DG, 140 Rab7b 2 50UHK5 S 1Y
5, 3] Rab25 fie2E O S35 A AR Y 1 w4 e
gL IRATEBISE RN, ox-LDL i Rab4 mRNA L)
KRR, JF R A Rabd siRNA VU8R Rab4 35
Jii , iE—2 F A ox-LDL T E0AY 1L 5 P B2 40 B 5,
MHEY% Rabd FiHiJ5 , ox-LDL 550 1148 N 2 40 B
WEREAIG, FRATTHEN, i T Rab4 8 (3R IN AL, “ 1%
WEVR- SR AR 1250 B4 52 B, TERZE ARG iU R
AN REA RS 2 i IR BN iz, 3 Re i
(EE 5T AI A Y HERR 75 S A a2 10 A5 PN R 4
JHELER I e | AR/ X6F DA B A P 1 LA B 4 R AN
FSZm | AT ] N B 20 B 0 T2 AR B8, A R T N
B AL AT

WA X e A o 2L 1 A 55 26 B Rabd
FIRTE E 545K (E-cadherin) @R AU B E ST E
FERGRALFIAAL, Rabd 5 E F5AL 2 1) Rk A7 78 1IEAH
5%, Kachhap %' Xt A7 51 i 98 40 ff 49 BF 95 % B0,
Rab4 {2 i E F5RE R A N PR T4 21 31 48 s, AT
REGEIE A M N TR A . T ox-LDL N YR M4 A
B AN E ARG ER A 23k DT I il A8 P Je %) 3 3 e
SESIKI I R A B R AL DR TR
HFRATIESE ox-LDL B {2 N1 Rab4 33K, R FRAT]
HEM ox-LDL T A E £5:HK5 3R 1915 7] G828 1 T A

Rabd (935, T E 55K 3 2E A A1 20 2] 40
RS, DT A 11 Mo P e e, (EL B B9 B 25 BL
A R T — B FHIESE
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