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WE  ZARAATLOX-1IK B (OLRI)iZ 3 F6 R3%siRNAT 5 71, 5 B+ 49U6-vshR-
NA-CMV-GFP1% y& 4 AR £ 313 2| T HAA, QRIZ RN FEE. RA RIEMOME A4 3
S, S5 AF# AR K 48 2 (human umbilical vein endothelial cells, HUVEC), £ %96 h/zZ i# i{RT-
PCR#=Western blot#> | LOX-1 mRNAZ & & &) & &, AR @A N 4% 4 /5 ox-LDL#%-FHUVEC#)
AR, MFIEE G LOX-1 RNAIZ A XA R ; RT-PCRFWestern blot4 & & 744 %
J& LOX-1 mRNAF & € ¥ % 3| R RIAZZ 374 (P<0.05); ARA M 4 R R 747 | LOX-1 %32 & ox-LDL
% FHUVECH T 2 &V (P<0.05). ZAF 7 A B RNAIH K RS H LOX-1 RNAIE #5848, A
AT T LOX-109 %3k, 2BV T ox-LDLF-F 89 A T, A it —F AR LOX-13E R I IKIB L2 K & 48
RaA5i4% BAR AR AUk B T Aak,

FIIE  LOX-1; 189 #5304, RNA T4, AJGrER bk A Bz g i 3 1

Construction and Identification of RNAi Lentivirial Vector
Targeting Human LOX-1 Gene
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(‘Department of Cardiology, the First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China; *Department of Key
Laboratory of Tissue Engineering, the First Affiliated Hospital of Liaoning Medical University, Jinzhou 121000, China)

Abstract This research designed three target sequences (OLR1-RNAi-1, OLR1-RNAi-2, OLR1-RNAIi-3)
based on LOX-1 gene (OLR1) sequence and shRNA designed principles. DNA oligos of target sequences were synthe-
sized and cloned into lentivirial vector U6-vshRNA-CMV-GFP. The recombined vector was confirmed by PCR and
DNA sequencing. Lentiviral vector ssRNA-LOX-1 was co-transfected into 293T cells with packaging plasmid by Li-
pofectamine 2000. Virus in the supematant was collected and the virus titer was measured. Under the best transfection
conditions, HUVEC were transfected. The expressions of mRNA and protein of LOX-1 were respectively detected by
RT-PCR and Western blot. The apoptosis of HUVEC which were cultured with ox-LDL was assayed by flow cytom-
etry. PCR and DNA sequencing demonstrated that the inserted sequences were correct. The expression of LOX-1 of
RNAI transfection groups were inhibited by different degree. With the inhibition of LOX-1, apoptosis rate of endothe-
lial cells which induced by ox-LDL was significantly lower than the group without transfection. RNAI1 lentivirial vec-
tors targeting LOX-1 were constructed successfully. The expression of LOX-1 can be inhibited effectively in HUVEC,
and the inhibition of LOX-1 can protect endothelial cells against ox-LDL-induced apoptosis, which laid the foundation
for the further study on the protection mechanism of endothelial cell injury.
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RO, BEE ZAA AP B R R %2
A& -1(lectin-like oxidized low density lipoprotein recep
tor-1, LOX-1)7E A Bz 40 il ~F I L40 . B 4
Ji 55 A /b 3Rk, W] A A PR AR % R TS R A (oxi-
dized low density lipoprotein, ox-LDL). Il %K%
I(angiotensin 11, Ang I1)%5 3 ik 5 FF AL 16 J6 PF 25 15
FRIE BN, AR KL, LOX-12 2 5 3)
Dk BRASEARE AR R0 1) — AN 24K, {Eox-LDLXS 4 B2
s EE P EEAEH . LOX-1 3N Y
Y Hf Xt ox-LDL ) 5 RN B A, 75 5 A A N BB, 51
W BB, 5 N R AR T, BN S D RERRAS S
i3, BEITFEORFEEAL I & EP. RNAT-HE(RNA
interference, RNAT) B4 S i U 40 W A H 12 A
(RZIE, Bz N T PR SR DR ) e A A 5 i 3
BRI, AR I I R B ) ANLOX-12
PKIRNAIE i 1 21k, % JHUVEC)S & H A LOX-1
LD I A I H, IE4128 6 LOX- 191 5 1 ox-
LDL% T P B2 40 M0 T (s ma db AT F 9, o e 42
PRARLOX- 13 IRRIUBROGH IRl A S 40 JE 453 47 B AT L
POL IS 0 S 50 At o

1 #MR5R%E
1.1 ##)

HUVECH Jifd (3% [ ATCC); 293T4l Jitd, U6-vsh-
RNA-CMV-GFP1& J5 45 2 1, 15 99 5 1 2% 4l Bh it
#ipHeperl.0. pHeper2.0. Polybrene. Enhanced
Infection Solution(_I i 7 P % K 2 R H R 2 #));
Lipofectamine2000, TRIzolif 5fll(Invitrogen 2\ w]); B
il 1 Py 1) i Age 1. EcoR IHIT4 DNAJE $ i (New
England BioLabs A )); JBURL#& B 7 &5 (i 2= Qiagen
N, K FF BB K. DMEMES 77 3£ (Gibeo 2 /);
PR I 628 103 (Hyclone A #]); N B2 41l i & H
FrFR 5L (3% [ Scien Cell 22 7))t IR R 73 K5 % f i
2L AT %7 B 3R AN 25 38 A S 1% N B2 AR s
#); RNA PCR Kit(AMV)Ver.3.0(TaKaRa /A ]); Western
AP 0 &A% M, PMSFCE 2z R AL F AR ST
LOX-1%3i N2 i FEPUA(ABGENT A A); B —
$(Santa Cruz Biotechnology); PE Annexin V apopto-
sis detection kit(BDA ) o
1.2 7iE
12,1 BaFEHAME M HiGenBanki L 1
LOX-17 [XlcDNA% 4 J7 41| (OLRI: NM.002543, NM.

001172632, NM.001172633), 32 HL34% ¢ 41 110 [ Y5 X
Z: MSIRNAB T JSUNEEAT e v, {8 HIBLASTHRE I & 1)
JEBUREAT FYEE 73BT, d5c )5 BRIE3 4 K 194N B 2 1)
i SV SERZ R P 51): P 51(OLRI-1): 5'-GGA AAT
GAT AGA AAC CCT T-3', ¥ #I2(OLRI-2): 5-GCT
GAA TGA GAA ATC CAA A-3', J¥ %1|3(OLRI-3): 5'-
CCA GAA TCT GAA TCT CCA A-3'. H¥EIX34)741
53 M B shRNAT-H 7 51 1) 8 B oligo DNA , 1E
SCBERN J SCBE )46 N6 bplf) K 32 45 #JCTCGAG, LL
TTTTTGHE % 3 & 15 7 % 15, B3R 5] NAge 1R
EcoR TRFDINT st o [ TE & e & 7 514E b 1]
PEX . IR KB BOUEEDNA, 5% Age THIEcoR 1AL
fif V1) 1) £ PE AL 12 995 85 2 /A U6-vshRNA-CMV-GF Pt
ITIERE RN, FEALDHS o K AT 1R« Bhidk 4L BH 1 v
B, AT %52 .

122 BmEFLE  HE10%A4-055F1100 U/mL
XL FIDMEME; #5293T4H Mg, % 4LTi24 h, B M
FifE T A %o 5 2B KU (293 T4l e, T 52 4 15 97 L R
W MBS FE R1.2x107/20 mL, TR T 15 em4
WK% FR I, 37 °C. 5% CO.B% FE 48 9 1% 5. 24 hi¥
A M 2% B 1K T70%~80% I FH 155 k. % 4L 12 bt 41
Ji 55 77 3L B 4 08 T U5 R FR 5. $4dnvitrogen /A ]
Lipofectamine200015t B 15 43 il 45 1 55 3 5 401 i fr &5
pHeper1.0. pHeper2.03:5% 41293 T4 i, 35578 hfis B4k
Figikk. 48 hJa AR GY 5 14 3, 4 000 r/min
250010 min, HOW 5 E3EW, H10.45 pmE Rt 3 i
T, A5 Plus-20 52500 b I8 58 B0 3 2R EAT W 4, B 4F
&l Millpore 4 FH Ui B, IR 48 J5 M 58 38 - &2 1
—80 °CRAT o

123 EEmE FE96F LM P 4= 10%4 o/ A L% i
FER293TAIMI . KH995 B2 I FH 5 7 3R BUBE 100 L
1471, 107, 102 10°%, 107, 10°, 10 WL J& 86 15 11199
BRI HX100 pLARRE o B8 TR 4293 T4 M . 1%
7724 hfm, W SE A IR LAk 4L 9796 h, IR H 5%
I AR 82 9 R AL L, FH A7 A1 5 6 1) 40 i 2
Bk LA B SS9 B R

1.2.4 MOMEM T T YLTiT24 b TR 10 2L
A= K WIHUVEC, 4% % £L3x10°41 i 3% Fho6 LA, 43
JAM: EAeREFRIA . E AR IR HEA+S pg/mL Poly-
breneZl. Eni.SZ. Eni.S+5 pg/mL Polybrene4,
ZHWCE SN AN [E BR B IIMOI{E: 40, 30, 20, 10, 5,
TRy G M 26 AR 30% 20 A I I N 8¢ Ji (1) AN R 46 25 1)
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i E, 8~12 hLLJG S4B 1) 58 A B IR FL gk 955 5% .
B gL72~96 e, W52 5¢ 6 3R IR B 4 o AR KR
K

125 RBmEHFEHUVEC  HUVECH L HHECM
R iR 3%, WS FBS. ECGS. P/S, 3 4mi— K H
JERIEH AL J5 Rt T 6L, FEFL2x10°40 H, 73 A AR %
Lo 73 ZH(CONA ) i 2 B 1 o e B L ZH(NCAL)
95 7% B %5 Yt ZH(OLR1-RNAi-141. OLRI-RNAi-2
21, OLRI-RNAi-341), £ 4 i % & 1530% /o 47 i 57
BRIk, % IMMOIE 420, #5444 141.8 mL ECME;
77 3£+0.2 mL Polybrene, #2595 3 # A [7) 3% & o0 A\
FHRLARFL )99 £ 9, CON4L A2 mL ECME; 773,
10 h/Ji5 42 mLBT i (1) 58 AR5 IR 4k a5 9%, 96 h
JE B E B ISR ORIA .

1.2.6 RT-PCR#&MLOX-I mRNA#) &L LAY
96 hift 4 5 Kb H AL 40, F TRIzol$E HU 4H i A RNA
FEHL 1) B RNAZS HL UK %8 58 AR B8 B A, I 2 RNATH
WP 4l % . LOX-1_13% 51 %) h5'-CCT TTG ATG
CCC CAC TTA TTT A-3', N 514 45'-TGC TCT
TAG GTT TGC CTT CTT C-3" . #4) i Bt153 bp;
GAPDH I ¥if 5] #) #5-CTT TGG TAT CGT GGA
AGG ACT C-3', MiF51%)°85'-GTA GAG GCA GGG
ATG ATG TTA T-3', ¥ 3 7= 4 v 132 bp. RT-PCR
S A REAGR UL T AT A . SN SRA 2494 °CTil
A5 min; 94 °C 30's, 60 °C 30's, 72 °C 30 s, 40 MEFF;
72 °CFFIEANT mine 34 7= WA T2%ZE Ih 6t s vV,
Quantity Oned#t/iE 5 73BT R 52 3B 5

1.2.7 Western blot#s M LOX-1%& & 44 £k b
100 P T4 (19 4 B 2R il 0 i N 8 3k Y52 0 %) 40 v
12 000 r/min. 4 °C. 5 min, B 1 _LiE W . BCAVEL
W B IR S . BX20 WA i, HEATSDSHE N 4 Ik fie
B FVK AT . F VK YR A I TE 80 Vv 40 min, 47
B 120 V. 90 min. R — 9 £ K (PVDF)Ji
ARS8, TR AL AR B IERR T M AK
U LU AR -PVDF - JE 4K, 15 420 V. 20 min,
PVDFiE H 1% BSAMTBST T4 °CHf [4]1 h, 1:400
BPL ANLOX-12 v B HUIARL °CHF & 5, VeI L
JEE, 1:1 000FUHL it 8 Ak i s i 1 Bl P A lgG — e, =
W E2 he A% ROGEES A PVDFE ELOX-1
EjB-actinff) %1k, H|Gel-Pro analyzer 4%t ik <115 55
T R G850 HT, LAB-actin?hy PN 25, M5 % 1 4 IFILOX-1
WA RIE

1.2.8 44 Zox-LDLi#FHUVEC 47— KHL
X ECAE K HUVECH fu, J55 1 7 16 )5 4% 5 2x10°/
LR T 6FLAR, 43 0 1E & 6 B 4L, ox-LDLAR 4]
ox-LDLAb B+ L 2 (s 75 [ 1) REZH AN e AR DU BR AL
R, A9 AN B S R i 30% 25 A7 IR A G 21 in N AH B A
BUREE, $UL72 b bR IEF 0 A4, AR5 A
150 pg/mL[fJox-LDL, 37 °C. 5% CO, 4k 4557524 h.
129 AX @A U MHUVECH AT 24 hja
il AL S 2 A0 i, v R A I FE 1< 10%/mL, PBS
M2k, H1500 pLgh & 9% il Rk, i ANPERR 12 [
Annexin V 10 pL, % #5630 min, FIIAT7-AAD 5 uL,
BEES min, FEAAN ML SGEAT RN .
1.3 SitFES

TR S8R P Y B v 22 (s ) R KR, I
SPSS 16.048 11 73 A 4 A B Hs B AT AL B, &4 L
K i One-way ANOVA L [K 25 5 % 43 #T. P<0.05
TG

2 H#R
2.1 BRERANEE

FEPCRIH M v BT WU 3, I3 45 SR 5 1 v 1
FP o —25, R B AR B ) .
22 BfREHEENE

Y06 i LEAR) E 9O WAMBL T gt RIk
Toke BEAE R TEMREASEN 19 N, RIEGFPII293 T4
it 550 A /D (P TA-GHAR Y A T N A5 5 9 48 9
JUANIRFERBIE), R R ECN 10 AL A 9 A4
I IEGFP, PRl ki B At i 45 2R 2% 10° TU/mL, B!
REZ THI B IR 40 T S A 2% 104N 25 Bk o [R]vk
DN 195 3 1R 52 A (4~6) % 10° TU/mL.
2.3 ERBEFEHUVEC

HYLHUVECHS, 435172, 96, 120 h) i it {5
B9 WA W8 e ek K AN A K . dl I
9¢ AW B AR ALY (3 bl n] WL, 55 HABA R 41
FHEG, MOTK 200 1] LA £190% LA b [ #E Je 3%, If:
HAELIRIES pg/mL Polybrene &4 T 4l i 75 &) 4l Ji
e H A KRS R ASIRI I 8] 20U 5 R 196 hal g %
YU Ik B e, JF B2 JEGFPH] LLRF 4R e 1 &
i5(E2).
2.4 ERETEER AR
2.4.1 RT-PCR# M| & 20 ¢4 37 4] 2 & i ]
7~, CON41LOX-1 mRNA[1] £ 1A 5NC4 2 M A H
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C
A-G: the volume of lentivirus is 1, 10", 10?2, 107, 10™, 10°, 10°uL, respectively.

Bl 1875 E N E R A (293 T AEE 96 h)
Fig.1 Fluorescence microscopic images of 293T cells after 96 h of transfection with lentivirus

A-G: IR BB T, 107, 107,107, 107, 107, 10°uL

d

A: 72 WG B 96 W ALY C: 120 hERRAICR: a: I R QLA b: OLRI-RNAI-141; ¢: OLRI-RNAi-24; d: OLR1-RNAi-341.
A: 72 h after transfection; B: 96 h after transfection; C: 120 h after transfection;a:negtive control group; b: OLR1-RNAi-1 group; c: OLR1-RNAi-2
group; d: OLR1-RNAIi-3 group.

E2 FRER E R8RS RHUVECS
Fig.2 Green fluorescent protein expression at different times

CON NC 1 2 3
- LOX-1 o mm— i 52 kDa

0.30-
0.60 £

<Zc . S 0204
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E B P_I‘ #

= 0.40 é ¥

S . — 0.10- .

~ =) i

£0.20- % § '

[} #

= % 0

0 CON  NC i 2 3
CON NC i p) 3 Groups
Groups
CON: o e g 83 4L NC: 97 15 [ P % 456 6 241 1: OLR1-RNAi-1 CON: K5 YL 75 41; NC: 995 75 P PR 6} %% 4L 41; 1: OLR1-RNAi-1
4]; 2: OLR1-RNAi-241; 3: OLRI-RNAi-341; “P<0.05, 5 CON4L LLkz; 41; 2: OLRI-RNA-2411; 3: OLRI-RNAI-34; P<0.05, SCONAILLAL;
+P<0.05, NCHLILEE. *P<9.05, ENQéﬂ LA o o . N
CON: group without transfection; NC: negtive control group; 1: OLRI- CON: group without transfection; NC: negtive control group; 1: OLRI-
RNAi-1 group; 2: OLRI-RNAi-2 group; 3: OLR1-RNAi-3 group; RNAi-1 group; 2: OLRI-RNAI-2 group; 3: OLRI-RNAI-3 group;
*P<0.05 compared with CON group; *P<0.05 compared with NC group. "P<0.05 compared with CON group; *P<0.05 compared with NC group.
3 RT-PCRIMILOX-1 mRNAKIFA El4 Western blotHlILOX-12 R I FRi%
Fig.3 LOX-1 mRNA expression in different groups Fig.4 LOX-1 protein expression in different groups

analyzed by RT-PCR analyzed by Western blot
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A IEF X R4 B: ox-LDLAREAL; C: ox-LDL+BITEXS L He41; D: ox-LDL+I T ER L ki 4% 441, B DLLEL, P<0.05.
A: control group; B: ox-LDL treatment group ; C: negtive control group with ox-LDL treatment; D: OLRI-RNAi group with ox-LDL treatment;

P<0.05, B group compared with D group.

Els AAARENHUVECEHT
Fig.5 ox-LDL-induced apoptosis in HUVEC assayed by flow cytometry

AW FEM G2 % 57, M 4 41(OLR1-RNAI-1
2. OLRI-RNAi-241. OLR1-RNAi-3) LOX-1
MRNAF) R IE B A5 AN R R B (R ek, 002 43591 24
50.53%+8.35%- 81.18%%3.19%. 91.72%+0.94%, H:
o LLOLR1-RNAG-341 40l 26 fz = (K13) o
2.42 Western blothMLOX-1%& & e937 4| 50 F 45
R 7R, CON4ILOX-14 [ 1 R ik 5NCHL 2 [a] A
ARG 2 2 5, FHYERL 42240 (OLR1-RNAI-1
41, OLRI-RNAi-241. OLR1-RNAi-3) LOX-1%&
1 1) 2 1 35 52 3 AN [R) 12 B () 0, 40 ) % 3 )k
87.92%+1.80%. 92.33%=0.71%. 96.61%=+0.15%, H:
FTOLR1-RNAi-3 2 ¥4l % e A (K14)
2.5 AR N HUVECR AT

i = 4n B A P &5 R 3K WD, ox-LDLAL B 44
Flox-LDL+B 1 0 e i g 20 40 B 3 17 % B 6 o
T OFE W X M O41[(24.75£2.57) % (23.11£2.45)%
vs (2.35£0.23)%, P<0.05)], Tflox-LDL+#% f£ ¥t 2k
I S G 2H A0 0 T R W B /N Trox-LDLAR B 4]
[(3.76£0.39)% vs (24.75+2.57)%, P<0.05)](/&l5).

3 itie

ML AR (R BEAM B R B 7 45 AR 7, Bk sk i
fifi1t.(atherosclerosis, AS)g: — g P 28 i P 5
ox-LDLAE N AS K FE 2 e 22—, nf L&
DAz A0 5 R D e g, 4k 1T -5 350 2R 40 iR v
JE BRI BEHIE . R, ox-LDL% 3K Y 52 2
REBE G 15 A A AR ASTE R 36 ) 3671900 BIF 58 R B,
LOX-1/Eox-LDL{E N B2 4t g b1 25244, A Fox-
LDLWN ¥, — & 45& Ja ik — R 5040 0 A5 5 18 2,

WIS N B AN M e A A I N, T HeNO B ik, 75K N
B AR T, 5k P R 4 B Dl e 3R L B T
U, IHILOX-13% ik, P Wiox-LDL5 LOX-1[(] 45 4,
B2 IR B LOX-14 T (FJox-LDLX} Py 1z 41 i 1) 453473,
AR B ZEAS Y KA 5 R

H T, B 3MHILOX-1 1A S 578 2 BOR H
& W) T TRLOX-17% 3k DL R LOX-1 8 5 [ 4 44 B
FEBUA A 7 15 R B W LOX-1/VE ]« SuganoZ5BhKy
HUVECYE Hox-LDLIL 15 7% i, 4615 45 2 i i FH
RIS, 45 A RE W T HILOX-1[1) 235 J 40 il 7
T VTR 25 B AT IR I BTASTE L, 18 K45 R
YE T AT #0 llox-LDL 5 3 1) ifiL /MR TS Ak, PuccettiZE!
WEFCRIN, SLAEFVLEI N INHILOX-1581k . LOX-TFF
J PR BCE RS P e SO AT H5 HLLOX-111)
YEH, #iilox-LDL 5 (1 ML Py K2 41 B A1) 1%
SERF Y R, SMHILOX-131K, W] LI ox-LDLIY
FEB A, AR T IX SERIF AN S AR SE RIKF, HLAE
WV PEANGR . AR, A 27 0 FH L g — DK s 58 Tk frdg ix
PN AW, S5 A LOX-13E 4 1 8 1 (145 5
75 X 38K 9 > LOX-111) 315, 7] Lhffox-LDL T
P2 A0 B PR IR Tk D, 4 s A I LOX- 16 T o536
B a1 B i 4 s AR S (X R R A%
THE AR 524 H L e 40 B R 38R A

RNA T $,(RNA interference, RNAi) & ¥ i 17
TET AWk N B SE R 0 A P 2 B %, S AT
Ja K TR ACT BRI EE H IR, e DL
BRH LD, 08 1 AR T I RNATRE B8 K
DRI 2115 =4 L 2 b, AR R e e i g, 1X
515 995 B AR BN 2 BEATRNAG S 8 Ak, fig
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BRI -

28R ASHIE SPS N TS RN 78 i e
DRI IA R, H T, R ILHRE R RNA T,
AR T-LOX-1E PR BR AR BEAT P 5 40 1t 463 43 (1) it
Flo DRIIE, ASHE SR H 180 2 AR N T I LOX-155
AIRNA, B D) 1) 4R IF H AL 15 3 A Ik G fig
(P12 95 BN . HUVECHE P R0RIA #190% LA L, 3k
PR e G A AR, HIE SERNA T4 41 g 0 X
LOX-11 3815 ) 10 2 JF B A L, b F
— S WE ST Rz 4 LA A% 1 Tl R 52 596 4 Ak B AR T
Ho S8 1t — 0 5K U =X 41 i AR A 8 40 I LOX-1
XFox-LDL 5 4 Bz 40 LR T s e, 45 R 2R, ox-
LDL W] VA2 2155 5 9 K 40 e i 3 12, 111 LOX-145: 4%
DUBRBE S L I e S0 35 TR Ao 9 R i B i e 4
INIHILOX-143% fig I8 ox-LDL % T 1) A 1z 41 fa 451
P, X 03— TN B 4 B 0 ) DR B L it
i

gr LTIk, ATk D A i B ) LOX-1H [
IRNAIS 7 8 25 4, 7 B e Tk, RH
RNA HILOX-17% 15 BE 4% W 2 # Hillox-LDL % 3 1)
WINPT . 12D AE W LOX- 138 IR0 B v] DAY 4%
Pz Al B IR 45343, 3 A ik — 2P F Y LOX-13E PR TR
X PN R 40 LA 3 () DR P DL 255 T SRR, SRR B
JOK R REAE A (1 55 BRI 7 3R A T S 3044
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