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[ ABSTRACT ] Aim  Trying to establish a lectin-like oxidized low density lipoprotein receptor-1 (LOX-1) bicistronic
gene expression vector and detect its expression and function in 293T cell, to explore the role of LOX-1 in atherosclerosis
and lay a foundation for establishing intervention mechanism of LOX-1 targets. Methods First human LOX-1 gene was
obtained from human ¢DNA by PCR and cloned into T plasmid. After sequencing, recombinant T plasmid was subcloned
into bicistronic eukaryotic expression plasmid pIRES2 AcGFP1-Nuc. Next the bicistronic recombinant expression plasmid
was transfected into 293T cells by liposome. Plasmid transfection efficiency was detected by inverted fluorescence micro-

scope. Then the expression of exogenous human LOX-1 gene and protein in 293T cells was detected by RT-PCR and
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Western blot. Finally LOX-1

Results

The expression of human LOX-1 in 293T cells membrane was detected by confocal laser.

functions of binding with ox-LDL in 293T cell membrane was detected by confocal laser and flow cytometry.
The pIRES2-LOX-1 bicistronic recombinant plasmid was constructed successfully.  After transfection, green fluorescent
protein was detected and the abundant LOX-1 mRNA and protein were expressed in the transfected cells, moreover human
LOX-1 were expressed in the 293T cells membrane and could bind with ox-LDL. Conclusion We have successfully
established a LOX-1 gene bicistronic expression vector and on the basis we testified human LOX-1 expressed in 293T cells

membrane and could bind with ox-LDL, which layed a foundation for further study of its effect in atherosclerosis and estab-

lishing intervention mechanism of LOX-1 targets.

L 55 2R A S A0 AR 2% B2 IR 4 1 A2 4K 1 (lectin-
like oxidized low density lipoprotein receptor-1, LOX-
1) ST AR e B %) 15 Wk 4 P 4 T = 8 10 4 A Y
X% B B5 75 H (oxidized low density lipoprotein, ox-
LDL) 242 J&F C R YBESE R AE 11 70
5 ox-LDL 42 3 ik 9 #¢ i 1k ( atherosclerosis,
As) FSCHESOR R 74, Al i 2R R AR 1 K e
024 R X L SN B TN e g NS B S
A ox-LDL #1775 2 A% B W 20 1 % 72 D il ok 2
ff, J2 As BEgm kA i G R R L RS R
LOX-1 BERF SIS & JF S ox-LDL, i i 41 5
ox-LDL 755 (1 — RN BLAR AL, 10 36 UK 40 At 1Y
T PN B 20 B T35 A R R L P T LR i A4 5 i A
ISR R E R As WR AR . BB o
M ox-LDL 5 EL Wi 41 i 3R T/ LOX-1 i 45 &, #E 1 BH
WrHT ox-LDL 51 & () — Z 59 B, %F T As BB
TRFRAE TRy 1 ALK L E T A A 3
TR LOX-1 8k, a8 A HAB S & F A7 W ox-LDL fY3
R AZ A, 41 CD36 SR-B T %, ik 4632 {R 7E LOX-1
SR TUBR G S PO ME I R I ox-LDL™ | 3y Bk
fF5T ox-LDL 5 LOX-1 YA ELAR H DL B 7+ 9 —
HEEA R NTTIATT As 770k THkik, kg sy
FIk LOX-1 1) 40 AR 2, S (R b B BIE 5T ox-LDL
5 LOX-1 WVE T B 22 1Y T AL il e 41k 1 Ok s
YT 293T A5 I B LOX-1 ZE PR &3k,
PEAS S AUL R A N LOX-1 35 PR A WU 52 F- 35 3k 28
K AL EH HA e 28 293T 41, SEBUAE 293T
M b R, 9 TE R A BUMUF S ox-LDL 5
LOX-1 A B AR FH B B2 T AL i B LD s

1 ##FTE

L1 EEZ#HH

AR LOX-1 &£ & K & 1§ B T Sino Biological
Inc;293T 48 J #% ¥ & ATCC J& ( Manassas, VA,
USA) ; pIRES2-AcGFP1-Nuc # & T Clontech Cor-

poration;; T LOX-1 % 3 /& 41 & (ab-81709) M T
Abcam 4% 4 $ K /A 8 ( Abcam, CA, USA); opti-
MEM I Reduced Serum Medium ( 7 13§ ) £ 7= & g
JRR A 43X #| Lipofectamine 2000 1 T Invitrogen /A
& ; DL.2000 . DL5000 Marker ., [ %] % 7 47 8 EcoR 1 |
Nhe I % T # 1K (PMDI19-T simple vector) ] 1§ H
TaKaRa /A ] ; f6 4F f1 7% & & Hyclone 2 7] ; Dil-ox-
LDL W dbmth E A B AR AE ;L E R A Y
BAMEH I RARANE, I LELETHR
AN E A
1.2 LOX-1 BEERY 1

AR HE GeneBank # LOX-1 JF 7t 4T, PL2X 1 Primer
50 ¥ # 5 4, LOX-1 B 4% it. Ll (54
1): 5-CTAGCTAGCATGACTTTTGATGACCTAAAG-3',
T B 4 (3% 2). 5 -TTGGAATTCTCACTGT-
GCTCTTAGGTTTGC-3', H #5411 # 5'3% & A 1k
5% Ak Nhe | B 47 4 (%) 20) DR LOX-1 535
BB LR EBEEFH ;592 F 5 3% & HKP
A EcoR | BE I L& (%] %) LK LOX-1 3'3% #
NEERFDEEANENFIURALED T,
DL SE42 2 B9 LOX-1 ¢cDNA A A4, LLEB| 4 1.2 #
T PCR, PCR R M 4 tF % :95C 7 & ¥ 10 min;
95°C 7 # 30 5,55°C 1 X 30 s,72°C ZE{# 1 min, 4t 30
MBI T72°C A FE# 10 min, B PCR = 347 1%
IR M BB e v vk 5 R B A G R A BB B A
F , I % # Z pMD19-T simple vector, H 3% 5 7= 4 #
b, DH5a /& % A B, Ampicillin (50 mg/L) #i 1 7 1%
JE#AT PCR %€, FF Pk FH M 0 (R 7 K 3% % J5 $2 X
JEokr, % E TaKaRa 2 & M F, M F & £ 5
GeneBank # 8y A LOX-1 J7 7| thxt, % 2 [7 7| EE# J7
K E A ka4 A LOX-1-T,
1.3 WREFEARIHENHERETE

¥ LOX-1-T E4 ik B T K 4T % DHSa +4
, 3 B LOX-1-T & 41 it 4 Fn Wi K F pIRES2-
AcGFP1-Nuc # /& it 42, 2 7| Al Nhe I | EcoR I #£AT
WEE], [E KB 4 LOX-1 F B Fn pIRES2-AcG-
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FP1-Nuc # 1K | £, TaKaRa 3% #K 7| & 22°C & # 1
h, ¥ % B 75 4 %% A DHSa &S % 75 40 i, 0% 7 2
Kana (50 mg/L) 4 M Bl &3 x4 37C T wFE R m
Peik P K HATH 9 PCR, Y KB F ERIUR
#r, 34T Nhe [ (EcoR T W 41 % =, #k 1% W K+
F 4l & 3K # K pIRES2-LOX-1,
1.4 pIRES2-LOX-1 XU &z F 3% 3% 3 4 5 2 293T
)il

A 293T 48 j 75 4 10% Ji6 2F i ¥ 8 DMEM 5 4
EAEAPERENHAEKS, B4 W24 h, BHE
0.25% JE B -EDTA ¥ b, #% & FL# M 5x10° A4
EEMTOIAMIER, KD HBA 10%F 4, B
FEAL A 3 40, 5k 3 Yoty 203T 4 j Hy t JB 41, %% %
R # K pIRES2-AcGFP1-Nuc B 293T 41 jf Fy 2 # &
40,5 % E 4 Tk pIRES2-LOX-1 th 293T 41 i/ &
R4, ¥ 4.0 wg DNA AL Fn 10 wl A5 1K Li-
pofectamine 2000 4+ A At X 250 wL opti-MEM 1 Re-
duced Serum Medium( L) R FEH ZEFES
min, B ¥& Uk 09 T i 7 55 SR An 4 R AR RS R
FEREBAEY,EEHE 20 min FMWE 6 T
H.37C 5%CO, BFMFER, 6 h 5, =hES
i, im N DMEM 5 4 ¥ 3 3£ 37°C 5% CO, ¥ 7~ 4
HAkGRG, BLEER R WETREKAE
4 JF kAR TR E, A AR,
1.5 BEHRBEWHERNAN LOX-1 EEEKE
FHFRIEER

J Trizol f## E# W L3 = 4 40 j8 & RNA, %
JF RT-PCR 7 3%, fl Fl LOX-1 Z£ & W0 5] 4 = M 4
M LOX-1 mRNA B % F & 2, LOX-1 W 5| 4 &2
5 Z. 5= GGTGCTGGGCATGCAATTAT-3' fn 5'-
CATTTCCTTGAGTTCGTTTTCTGA-3', ¥ ¥ 7= 41 %
156 bp, B B4 :95°C & % 10 min; 4 & 95C &
P30 s,55°C R k30 s,72°C ZE{# 1 min,30 /M5 31,
& Jg T2°CFEf# 10 min, 75 7= 4 F &R {0 ZwE By
19 37 6 A8 U6 I PR Sk AT, R AN R R R & 4 BB A
M LOX-1 EHEZRHF A,
1.6  Western blot #&3l] LOX-1 EE AKF LRI RIE
B

AR A R A R, 12% 8 IR
1T SDS-PAGE ®. ik , ¥ ik Jg ¥ & & # % 2| PVDF &
FL5% Bt Ae L 1 h, 30 LOX-1 H ik 4°C % 18
i, A 2.5% W Is iy TBST L% 2 R, K 5
min, HRP #Ri2 L FHM AW M EEZEHE 1 h,
HRE L, ECL B &, 6% Xt g & %ol
#Xx,

1.7 e BEERN LOX-1 7E 293T A% AR
KIER

B AuRT 24 h, O B4 K 8 293T 40 f ik
5x10° Mg R T 2 M EOLERE AP K H
Bete Rk A JE KB T0% & A W, R R H K
pIRES2-AcGFP1-Nuc B 293T % ff1 32 h = # A 41, #
e E 4 K pIRES2-LOX-1 By 293T 41 i, %y & 41 R
MA, R L8 E, FEERE A PBS H ik,
KRIER K MmN 4% % R F B & 15 min, A 1%
BSA37°C # ] 1 h,0.1%TritonX-100 # % 15 min, =
J& mNFL LOX-1 #LK,37°CHEHF 2 h & A Z ¥ 4r
EHAZHIEE 1 h,PBS & ik, EALENM
1.8 Bt BRERT 203T HAERE _ERIEH LOX-1
FIEWEFEYE

FF kA2 Bk 3k A LOX-1 3 H 8y 293T 48
ML, 5% B M 3t R B A N 203T 4 M kA B
LOX-1 & & B4 4 4 Dil-ox-LDL # & 4 % & .
bR AR B T0% AL, R E AR R
pIRES2-LOX-1, # %48 h, F 8 Hx & A/ W F
# & Jm N 100 wL 20 mg/L # Dil-ox-LDL, 4 %] T
37CH4 48 %0h05h.1h2h4h, =), PBS
3Kk, AR,
1.9 FRXAAEARET 203T HAEFE L RIiZH LOX-1
FIAEWEENE

HUnt $ A K By 293T 40 f 4% 45 5L 5% 10° A2
MAEMT 6 LA F, EMFHI, FUlpe Lk
2| 70% 7 A B, 2 7 # 4 = # 4K pIRES2-AcGFP1-
Nuc 70 # 41 ik pIRES2-LOX-1, 3f 4+ B 4718 # &= %
BREAFEARMA, 6 h FHRHBELRA, # L
DMEM 74 ¥ 3% 3£ 37°C 5% CO, 5 3= 45 o 4k 4 3%
FE 48 h, FrEHHRE, FF A 1 mL 20 mg/L #Y
Dil-ox-LDL, T 37°C .5%CO0, ¥4 4 43 % 1 h
J& ,PBS 3% 7k 3 0k, 4 ML E 7] #) T 4a je b =R 4 AL
A,

2 &% R

2.1 LOX-1 EFE K 1

LOX-1 LA 1) PCR 77 ) 28 By g Al v Je v UK 43
Br, 255 K/ 840 bp, 5 HUW — B (K 1), Bk
LOX-1 5t (A 7= 9y, ¥ H % # &£ pMD19-T simple
vector, %t TaKaRa 23 &) %, Bioedit 4 L Xt 23 #r
H Y BEICRAE 4/ LOX-1-T 41 ik,
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1000 bp

LOX-1(840 bp) 750 bp

o o

1. LOX-1 B A FEHE R B 47 18 45 RIZASHE A B ik 4T
M 7 DL2000 DNA Marker, 1 24 LOX-1 ZEFI (1) PCR 4 #4458,
Figure 1. Identification of polymerase chain reaction prod-

ucts of LOX-1 by agarose gel electrophoresis

22 WRRFEARIERENHERETE

4 LOX-1-T # K F ki Nhe I EcoR T W) 345
H 3 B, 3% 42 2 WA 22 0 B U0 /Y pIRES2-
AcGFP1-Nuc BUI [z F 3 35 #AK , 3% 422 77 W) e b
DHS5« 15 5 , 7€ Kana HUPE VAL Bk B FHME: v pe 0F
53R, $EEGE A TR ST Nhe T EcoR T XUEFY]
2L R MEBE S L IR 3B, B DD 1 840 bp Ay LOX-1 A
PR B, 22 B LOX-1 3 PR 42 28 U 2 7 3¢ iR 8k A
pIRES2-AcGFP1-Nuc I+ (& 2), 3K 3 5 41 it ki
pIRES2-LOX-1,

=HfEH

[ 3. 293T AR EE 45 R E (100x)
Figure 3. Result of transfection of 293T cell( 100x)

2.4 LOX-1 WEERIEKFE

N 293T i ffd 53 5l e B ARl Bikr 48 h J& , R H
RT-PCR ¥l LOX-1 mRNA FIik 0, 4558 Bor, &
SR YL 293T 20 M AN Yo 23 AR 1Y 293T 2135 R 1
P LOX-1 25717, 1M 4% e XU sz - 5 20 3 3k 2 A 1)
203T 20 i BL LOX-1 25747, 2 WI7E 293T 41 fig
LOX-1 TESEPIKF L ARG FRIk (E 4) .

1000 bp B

B 2. JUIR K F 7= 5 8 WE T 53 M > DL2000 DNA
Marker, 1 9 KB pIRES2-LOX-1 #4& ,2~5 S5 Nhe I F1 EcoR
[ WUEFY] pIRES2-LOX-1 il ;2 3 A HVERE VI =454 .5 o BH P
YIr=4,

Figure 2. Analysis of bicistronic expression vectors by re-

striction enzyme digestion

2.3 2937 {MAEEEL

293T 20 M %% Y& XU 2 F 25 3% /& pIRES2-
AcGFP1-Nuc F1 XU iz - 8 41 35 3K 3K pIRES2-
LOX-1, F I E 50 0M Gi 7 b 12 h W4 (.58
Jerh AR Ak, 45 W, 5 Y 1 41 SOk 20 40 i Bl
B ISR, SR TR B R W o8, 5 2 AH AL,
23 AL A0 JRLAE R B[] 0 ) 5 i B B 4 5, 45
FHH pIRES2-LOX-1 XU iz F iR kAR s Dy % e &2
293T 4iffL (K3).,

2.5 LOX-1 IERBFRIEKE

N 293T 20 53 5 G 23 Jook A 8 240 Bk 48 h
J& , K Western blot Kzilll LOX-1 & [ R IAH, 45
FR AR YL ) 293T Yi i A e 2s 2R 1) 293T
B IAIA L LOX-1 4577, 0 % Y XU s ¥ i 20 3R
IRZRARAY 293T 400 B LOX-1 45417, K W 7E 293T
i LOX-1 ZER KRG RIE (B S) .



CN 43-1262/R  H[E shikfififb 24 2017 4F56 25 B35 1 29

M 1 2 3

750 bp

250 bp
LOX-1

E 4. FHERREEHERMGN LOX-1RI1E M % DL2000
DNA Marker, 1 AAREE YL ANAL, 2 Y s B IRAY AR, 3 Rk Yl
ZH ok pIRES2-LOX-1 FYZ4HJH.,

Figure 4. Identification of LOX-1 mRNA expression by re-

verse transcription-polymerase chain reaction

M 1 2 3

170 kDa
130 kDa
100 kDa
70 kDa
55 kDa
40 kDa
35 kDa

25 kDa

LOX-1

15 kDa
10 kDa

[& 5. Western blot # i} LOX-1 3% M % 4 Marker, 1
IR Y I 0 M, 2 O e e A UMY A L, 3 A A g A KL
pIRES2-LOX-1 HY 4RI,

Figure 5. Identification of LOX-1 protein expression by
Western blot

2.6 HHLERERT LOX-1 £ 293T fEfE LR
BER

N 293T i 73 5 e s TR A B 4 UKL 48 h

=HEE
B 6. HAHREHRT LOX-1 7£ 293T HMpEfE ERik

Figure 6. Identification of lectin-like oxidized low density lipoprotein receptor-1 expression in 293T cell membrane by confocal laser

Jii , RSO I B AE R I LOX-1 ££ 293T 40 M fi& I
RIREO, BREN, 5 RARA i, BB
kL pIRES2-LOX-1 1) 293T 4 fifd W & RE & 3 44 g
B — P20 8 (293T 4 1 3RiA W) LOX-1 &5
LOX-1 $iiR s & FFdE—2 52 PHFRC it iR =Pt
g BB AYE) B LOX-1 XU 1
Tk ARy @ T, I H LOX-1 78 293T 41 i i |-
WRILHII(E6)
2.7 HEHBEREKRN 203T MR ERiER LOX-1
HAEYZiES

293T 21 it % Y+ 5 41 Jii i pIRES2-LOX-1 48 h
J& 289 F 37°C ] Dil-ox-LDL (20 mg/L) 4k 205 &
0h.05h.1h2h4h,EEHEME 549 am KT
BRIy I EE Dil-ox-LDL 2T 5956 (454 | Dil-
ox-LDL 4N &4 — Bl I W21 ta) , 45 R kB,
M BRAT a5, B R A B Rl A3E (0 h 0.5 h 1
h.2 h.4 h),FIELE 293T LR F Y LOX-1 454
ox-LDL By W 7E B Wi 38 i, 4 h o i B34 A 4
SN E (K T),
2.8 I MAEAKT 293T AEAE KK LOX-1
E@i%;lﬁﬂ

O3 95k Y 23 ok pIRES2-AcGFP1-Nuc 1 H 4H
Jki pIR ES2-LOX-1 48 h Ji7, 293T 40 il 4k £ T
37°C .5%CO, 553748 oh A Dil-ox-LDL (20 mg/L) 5%
A 1 h, A5 Dil-ox-LDL %€ Y658 &, FLI1-
H 3838 BHE LA 293T 4l e I 41 ok, A GFP
PeCAE 5, FL2-H 18 18 PHYE UL 203T 4 it & L
Dil-ox-LDL, 7 Dil 26155, 58 4 R 1Y 293T REAT
GFP (R 5 A Dil N fa %, g5k 8 fr
7N, L ORI A 42 B 293T 4 B £ T 28 #idk
20— UF IR TE 293T 4 b1 LOX-1 A4

254 ox-LDL B4~ 1m
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AcGFP

Dil-ox-LDL

Merge

1h

B 7. Bye BERN 293T HAEE ERiZH LOX-1 A ZE S

Figure 7. Identification of the functions of lectin-like oxidized low density lipoprotein receptor-1 in 293T cell membrane by

confocal laser

- Data.003 Data.004
= 5
3 2
= E &l
a ] 3
= T 3
8 g2
= [T
D ~
=
LOX-1 3
3 -
= YT T T T @) . - N ey -
10 10 102 106 10* 100 100 1 100 10°
FL1-H FL1-H
ZHMEA EHRNE

B 8. BRI 293T HAEFE _ERIZH LOX-1 BIAEZF S

Figure 8. Identification of the functions of lectin-like oxidized low density lipoprotein receptor-1 in 293T cell membrane by

flow cytometry

3 3 i

LOX-1 S~ 1 R B e 55 JROW 2 110, FE 454
FIRT C R B R RE T RS Y, J4F
KK BZZ AEAE T B W A R 1, 4 S vk g
JFHEHL ox-LDL, /1 § 1 ox-LDL % S 19— 2 51 5 3
ARAk G0 I 6L VA 200 R ) TR L P B L Ak T 3R
BLAY = A S W LA AR A0 3 B A g 450 o,
LOX-1 iR9IF N7 ox-LDL HE M S 2 20 4% ek 20 ity
BEAS RO TR AN ML, S As PR K AR B G REEE
PRt 5% ox-LDL 5 LOX-1 BYAH BEAE 4> FHLE,
TEMLHERE [y T B S A n RS ZBiiA As B

o Y B R A, M AE MR Ah B 3R 5K LOX-1 2 5%
ox-LDL 5 H 25 G IF dr T AL 0 A 20T B

XU J5z. 5~ 2 35 288 A J2 30 4 R 7 ¢ e ke ok 1 —
P 3k 8K A A R A A A
(internal ribosome entry sites, IRES) R/ RN B2
RS S AR 8 AR PE BH I (1 9) |, inZ 2k A
W W kozak 751 41T 1Y WE RSP B, T S B)
A DR P[] 7E ) — A 5k )

A B 5% B RO 2 F 3% 35 #/K pIRES2-
AcGFP1-Nuc, ¥ AJE LOX-1 B [H 5e B % IRES )75
HITA] B4 22 53 B 57 4, ( multiple cloning site, MCS) 4k,
FeAS T 20 TR pIRES2-LOX-1, #F— 40 ok e 5
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N N
5 end %%-DAAAAAA

ORF1 IRES ORF2

Ribosome

mRNA
B 9. Wiz FHRE

Figure 9. Expression of bicistronic

293T 40ffs, H1F IRES nlJ3 3 AcGFP B335, It
CIRDSEEURUE 285 SR ivay = - sk T L S = RA N
AR AR ML B T gkt 5, I A%
AR E] 3G K | 2@ ik bk 5 | 3 B o 21 SR B T 7
2 293T 4iiffd, FESLE T, FRAT A BUFE e 40 Bk 2
20 i 2t €0 0 YR B e 7S R A A A e
2t IRES J37 8 4 5 19 B3, 0 ] 52 41 ook v
AcGFP BRI SRR 25 T8 Bk TEAA S, 3K
IR AR 3 T 5 — R 2 R L P i 2
FIRAR K A e B e, R MR T4k
NG, SR 2 JEORE I 2H R B 2 o AT 21 118 4% €559 Ol 5
FEAEAS RIS (B] 25 354 55 , I B 219 43 F /K37
AR B 27 R 2R GE, HR FAUESLE Rk
LOX-1 FE PR FRAT TS 21 Y o 41 Jooer o 40 i = ook 20
LR B IR A, FATIN N, AT Be 2 A 5 5L
1) 2235 B AT FIDKE A 1A R 55 31 IRES &b, )i 8h T Ui
AcGFP [ B3R5, SR 1M HHAR 0 4 FHLKI A A 1F
Fatb— 007, (AW, XA B R FAT,
T 3 b A T A S5 2H R S SR 2 At 0 56 ' i 1Y)
AT, AT DA B2 8 7 AMJR 3 PR 3k A 0, 7F e 3 Al
L, FATTAIH RT-PCR 11 Western blot IEAH T LOX-1
FEAE 293T A5 2 ik WOt R A IER] LOX-1
PR e 38 7 v A AN M B I 4 Y J 2 TR 4
Y AT 37°C HH Dil-ox-LDL ¥ HF 0 h 0.5 h 1 h 2 h 4
h, WOGIL R ARG 25 615 00, 25 2R 0o, Bl A B 1)
RGN, IR FE 293T 40 ML 8 I (%) LOX-1 4545 ox-
LDL MYt AEZ M, A 1 h FF4f LOX-1 ZR 7T LA
5 Dil-ox-LDL A LS S M9 455, 21 4 h H B
AR SRS A, LS 2 X e AR H
37°CHFE 1 h g gE &t Mot R4
Fa g SR n] LUIE B 3R 3K 7E 293T 48 MU A - A
LOX-1 3P B A 454 ox-LDL W AE W) im e, A5t
46 WA T B 4 i Dil-ox-LDL 55 55 A [\) i 7]
PSS, 45 R WoR B 40 J774A.1 H Dil-ox-LDL
JFHE 4 h BEEEUEFE B LAY ox-LDL Wi, X
FEFRATTAY 203 T Sut 28 51 FRATTHEM , R FRA T H 2
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