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Abstract: [Objective] The aim of this study was to investigate the effect of scavenger receptor class B type I (SR-BI)
overexpression on the uptake of high density lipoprotein (HDL) and provide a novel thought to research the role of SR-B1 in reverse
cholesterol transport (RCT) and atherosclerosis (AS).  [Methods] We adopted recombinant vectors rAAV2/1-SR-BI-IRES-
EGFPtotransfect human HepG2 hepatoma cells. Then, the expressions of SR-BI mRNA and protein were detected by Real-time RT-
PCR analysis and Western blot analysis after transfection. HDL was labeled by radioiodination of the protein component using '*I and
radioactivity were measured after transfection. [Results] Compared with the control and rAAV2/1-IRES-EGFP transfection group,
the expressions of SR-BI mRNA and protein were significantly increased as well as the increasing uptake of “I-HDL (by 1.28 and
1.40 times, respectively)after rAAV2/1-SR-BI-IRES-EGFP transfection (P < 0.05). RAAV2/1-SR-BI-IRES-EGFP was found
distributed both in the cytoplasm and cell membrane in serum-starved cells. However, HDL resulted in a marked redistribution of the

bulk of rAAV2/1-SR-BI-IRES-EGFP to the cell surface. [ Conclusion] SR-B1 overexpression increases the uptake of HDL in HepG2
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hepatoma cells, which might occur in the cell surface. Thus,

promoting cholesterol ester uptake from plasma HDL.

the overexpression of SR-BI gene could increase the RCT pathway by
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% M=MLV. #iT Real-time PCR 5|4JHomo SR-BI
(GenelD 949)F primer 5° CAGGATAAGGAGGCC
ATTCA3’ R primer 5" GGCTCACAGGCCATTAGAA
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S OB R
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FEH] 2.4 mL, ITA 5% KI & 100 mL, 48)2 H7
K AR iE R (JRIFH 5%/ =54 L8R, IR G

i PD # (Sephadex G-25,Phamacia ;= it ), i3+
2.5 mL BYPE RS I AR Ve iR, B — 4
R A RO R R B, IF e L IR ARZ A I A%
B Al
1.6.2 S[-HDL %5 SR-Bl &4 %% HBUERKIRE
R 419 HepG2 404270 31 6 £Lk , LA 43 MOI
{8 43 590 %% Y 5 40 9 7 rAAV2/1-SR -BI-IRES -
EGFP K3 R #E rAAV2/1-IRES-EGFP, %K
L1 HepG2 AN/ XFIRAH , #5972 h J5
W 2R 5L, N PBS 156 3 UK, 43 I ALk
A 40 pe/mL PI-HDL #5553 1 mL, [F]EF A AE4R
109 HDL 40 pg/mL VBN 25 FIXTIE; 4T 4 «C
BEE 2 hy 3 ARG N H B & 2 o/L BSA 19
Tris—Buffer PREEPEZE 3 YK, L H & TG BSA 1Y
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NaOH 0.5 mL 2, SRR F 2% 3 ~ 4 h, 1
B A M 2R,y TR A TR
1.7 HAERERRIENE SR-B1 shiER

BUE KRS B U HepG2 AT 4R MIRERD R I A
K ma B w6 fLbkd, FE 410N rAAV2/1-
SR-BI-TRES-EGFP DL fcfE MOT {E54 % HepG2 T
Y 72 h 5, R FREL  INATC LT 1640 355+
I 37 CHWFH 3 h; WERTRIMIGRFEIEE, JinA HDL
T 37 CIFH 45 min, PBS IFVEC CLF5TE H 11 6
LR 5 min x 3 ¥K,40 /L ZRHEEW (1] PBS Hr
BERD D) IR E E 20 min, G, N PBS 1YL
5minx3 . JIA 1:300(FH PBS #rff it ) DAPI,
ZEIREEE 5 min, #EE, W H PBS {EYE 5 min x 3
W PESCE B R, F R ZeissLSM -
510 MR AL BB IE T IIEE
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2.1 RT-PCR # il # # J5 SR-Bl mRNA 7
HepG2 BT 4 il i B 3R 3%

PIE AR S 4 1 x 10° 5% Y% HepG2 JH- 4 i1,
N FH 228Gt )7 SR-BI mRNA Bk, 455
TNTEREAS H %5 R Y H 2H 5 B rtAAV2/1-SR-BI-
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%1 RTPCR &M% 72 h J§ SR-BI mRNA 7 HepG2 FF40 A & g 3%
Table 1 The expression of SR-BI mRNA tested by RT PCR in HepG2 heaptoma cells after transfection 72 h

Control rAAV2/1-IRES-EGFP rAAV2/1-SR-BI-IRES-EGFP
SR-BI 18sr—RNA SR-BI 18sr—RNA SR-BI 18sr—RNA
Ct value 21.36 £ 0.28 7.94 + 0.45 21.7+0.26 8.53 £0.38 20.88 £ 0.27 12.29 £ 0.33
ACt 13.41 £0.53 - 13.18 £ 0.46% - 10.11 £ 0.43Y% -
“Ct - - -0.24 + 0.70 - -3.96 + 0.62 -
274Ct - - 9.78

1),2)P < 0.01 vs control and rAAV2/1-IRES-EGFP group respectively; 3)P > 0.01 vs control group. Ct= Threshold Cycle ,hSR-BI CT=hSR-
BI Mean CT-18sr—RNA Mean CT,Sample CT=Sample CT-Sample Control CT,The experiment was performed by three times (n = 3).

IRES-EGFP %% Y 20 5 R 5 YL 2 SR-BI mRNA 1Y
FIRHENN 9.78 1%, K 3 4Ll ACt BN FHEA R K (1)
T 2203 MT B 5 AR e 2l T 6 BRG 7% rAAV2/1-
IRES-EGFP %6 YL A tb , A1 7 rAAV2/1-SR-
BI-IRES-EGF % 444l SR-BI mRNA 5% 5 H
225 A GeiteE R S P ARSI 0.0021 K& 0.0064;
5 R 5 L 20 A tt X} 1B %5 7 rAAV2/1 -IRES -
EGFP #; %4 SR-BI mRNA £k 2% R LG #E
N(P=0.7853,% 1,K 1),

12 1
1}
——
3 -
i
o
4 4
0l R
Negalive r.-U\VZ"l —IRES rA AVZH SR-BT
control -EGFP —-IRES-EGFP

1)P <0.01 vs control and rAAV2/1 -IRES -EGFP group
respectively ; the experiment was performed by three times (n = 3)
1 Realtime PCR #&ill#3 72 h /5 SR-BI mRNA 7£
HepG2 BT 4R g &R i%
Fig.1 The expression of SR—-BI mRNA tested by RT PCR
in HepG2 hepatoma cells after transfection 72 h

2.2 Western Blot #: |4 £ /5 SR-Bl E 5 7
HepG2 B4l R YR 1%

Western Blot 2% 5 7 | A5 YL 2H Ko X BE % 7
rAAV2/1-IRES-EGFP ¥4 44 HepG2 JIF 43 A
/D SR-BI FE A FRIL, M EAHKEE rAAV2/1-

SR-BI-IRES-EGFP #;3t4H SR-BI 4 H 19 % ik 1

SIEhN A B 0 84.3%F1 90.2% , H 2% H A4 4i it
BN (P<0.01,E2),

8 1)
——

6 -

4

[

Negative rAAV2/1-IHES rAAV2/1-SR-BI
contral —-EGFP -IRES-EGFP

Relalive amount of SR—B1 protein expression

1)P < 0.01 vs control and rAAV2/1 -IRES -EGFP group

respectively.The experiment was performed by three times (n = 3).

E 2 Western Blot #2ill% /5 SR-BI & B 7E HepG2 AF
RE PRI

Fig.2 The expression of SR-BI protein tested by Western

blot in HepG2 liver cell after transfection of rAAV2/1-
SR-BI-IRES-EGFP for 72 h

2.3 "™|-HDL [E{i & #x 12 M 22 rAAV2/1-SR-
BI-IRES-EGFP ##3f HDL & & K&

M Todogen 7:47 '®I-HDL [R] {3 2 A5 ic 45
TN ARICEN 65.8% , HUFALAEAEE 96.1% , THUfTH
WG E 1.0 x 10° Bq /mg = 6.0 x 10° dpm/ g,

T E ARG YL HepG2 JFFEI A 43 50 in A 23
4 20 .40 .60 .80, 100 pg/mL I-HDL, il & >I-
HDL e, MK 3 vl WWAE M B e ik, B
SI-HDL W EERIHG I, 5 HepG2 My 45 &t fim,
SI_HDL & T 60 we/mL BHE#TE A G,
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The experiment was performed by three times (n =3).
3 I #Xi2 49 HDL 5 HepG2 FF4RBRI 4 & fh 2k
Fig.3 Binding curve of “I-HDL and HepG2 hepatoma

cells

DI HE R B 1 x 10° Y HepG2 AT 41,
72 h J5I5E SI-HDL 5 HepG2 AF4IMIAIZE 4, 5
I Yu 21 K Xof FB G £ rAAV2/1-IRES-EGFP %%
A, BN EE rAAV2/1-SR-BI-IRES-EGF %%
YesH SI-HDL AYZESH8 A 1.28 F1 1.40 15, H 2R
Bt #mE X, P < 0.01; SR M, %t
W B tAAV2/1-IRES-EGFP #4 YL 2H [-HDL fi§
EAME A ZR TG FE (P> 0.01;3% 2, &
4),
2.4 rAAV2/1 -SR -BI -IRES -EGFP # i |5
HDL {2 SR-BI 43R BIZMBaE R

A A 5 B 48 40E B o 4196 7 vAAV2/1-SR-
BI-TRES-EGFP 1 LAfifi SR-BI 3L [H 5 (4 6154
SR IR B Bon gk s, i T i — At
5% SR-B1 TEAHML N 53415, 5% Y HepG2 JH4HME 72 h
J& ,HDL AL FEARMI 45 min, Fe A7 OGB48 Wi
BEEE SR-BI £ HepG2 N-4HMI R 1HI 19537 . 45
RIAET MR T SR-BI 7E HepG2 T4 if 3%
FUIFAN M 44 434, HDL ] LIAE ¥E SR-BI M2
b 24 1) 40 g 2 1 A 56 A 4k 2 nT LIS S HDL IR &
PRI, $278 SR-B1 A SR HE B FE A fE
FERAELEMME - (ES),

GAPDH T

rAAV2/1-TIRES rAAV2/1-5R-BI

Negalive I
—-1RES-EGKFP

contro -EGFP

1)P < 0.01 vs control and rAAV2/1 -IRES —EGFP group
respectively. The experiment was performed by five times (n = 5)
4 rAAV2/1-SR-BI-IRES-EGFP 3§ I #ri2#J HDL
5 HepG2 B4R ZE & B30
Fig.4 Effect of rAAV2/1-SR-BI-IRES-EGFPon *I-
HDL protein uptake in HepG2 hepatomacells

3 4 ik

1977 4F- Framingham /8 5% UFE BH & LDL-C Fl
I HDL—C 7K 5200 I 48795 95 2 s 1) T A4 57 A
I R 2% 5 17 FLAIE HDL-C 7K S R il 2 A AiF i
T DS BFSE B HDL-C 47155 10 mg/L, 0>
M FE TR 6%, tAh, WH58i8 & B HDL-
C<400 mg/L 5™ & w0 fE e \PTCA AR5 Fpk
7 RGBT AR s

SR-BI & 82ku MM FEALES BEE 11, AT AFEAS
[ A 2 2L 2238 | Horh 3Rk fe s R A7 /& HDL i
PR N B BB I I B 2 i B 4020, SR-BI
JEE—ANES T K LA EIUESE Y HDL 321K, =
53F0% T RCT 1372, RCT $540 M0 N £ 43 19 B [

& 2 rAAV2/1-SR-BI-IRES-EGFP X} I #xi2#J HDL 5 HepG2 AT 4 &5 & B 54

Table 2  Effect of rAAV2/1-SR-BI-IRES-EGFPon “I-HDL protein uptake in HepG2 hepatoma cells

(mean = SD)

Group(n =5) Control

rAAV2/1-IRES-EGFP

rAAV2/1-SR-BI-IRES-EGFP F P

'"“[-HDL binding/(dpm/pg)  296.4 + 16.12

281.6 = 29.67

676.6 = 32.142 346.16  <0.001

1)2)P < 0.01 vs control and rAAV2/1-IRES-EGFP group respectively. The experiment was performed by five times (n =5).
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Nucleus

No HDL

—
a

SR-B1 Merge

Bl 5 Bt B BRUEWE rAAV-SR-BI-IRES-EGFP #4t/5 HDL {Zi# SR-B1 40 A 3% 2| 40 B s A 75 7 (x20)
Fig.5 HDL mediated the redistribution from the cytoplasm to cell membrane after rAAV-SR-BI-IRES-EGFP transfection

by confocal microscope (x20)

Fist A JE SR 2 20 3% 1 5 HDL 254 30 R LS |, L
HDL 8 [ BEg 0 8 X i B, 5 A 1mi 1)
SR-BI R 5t 45 G, SR 5 IFIIE 30 2 A | I )5
AT HE 20

K RN A58 24 2 W] SR-BI 5 HDL (1)
AR 20 AN AR i B 3R 3k SR-BI AJ L5 ] i
IMi2% HDL A [ Bty B2 i T B HDL R [ P 5 1 85
W3 in e IR [T e 1 I B8 2 IRyt IR e IR
i 14 2 B b i 220 R SR-BI 3 [R5 9 /0 B
sl 55 SR-BI 42 35 W) 22 B4 1 ¢ HDL fIH [5] B
WEERS ™ SR-BI 2519 HDL JIH [ BERH 9 2E 5
PEFEICAT 73 53 . 55— 204 HDL 454 SR-BL 1Y
AR5, HDL H g JIE 6 e i LA — o ] 48 e 261
PRI A HE ALY . SR-BI 5 HDL 456 )5,
A0 114 JIEL 1 2 R 20 400 S T AS £ B %4> HDL
SRR B S5 BBURT i 5 55— A0 oy IR [ B i ok P 7
R A0 P9 LA B2 S s R 5 i e &
JFL [ P2 R 7 HEDIL 6 % R 7 iE AR 2027

AW L IRBE S SI-HDL ¥ 25 (34 fin , HDL
55 HepG2 JH-20 M i 25 &t 3 i, S1-HDL ¥ &
T 60 pg/mL B 455 33k B I B Witk A7 6
], rAAV2/1-SR-BI-IRES-EGFP %% HepG2 fiT
Y fEff SR-BI Rk, w LL5[& “I-HDL 5
HepG2 JFAIMIMIZE A3, Lk g5 487K , SR-BI
1F FRIK AT LA HDL 254, #FmidE im HDL JH &
FEfig “PEREPESREC AN, SR-BI S5 T
RCT i 2,

SR-BI 7EAN AL 25 M an Sh B Ae, i 5 4
WK, XFF HDL-C Ay BERE PR oy d 2
AT FE IR T RS T SR-BI [F]BS3 T
21 g B AN 41 B 2%, HDL 7] LA 2 SR-BI M 4 it 2%
AN HEF Y F4 AL, 4k 2 51 HDL A58 A B HUR)
B, B RTE IR, SR-BI i k34 HDL
P B R A AR AR I, A OGRS B SR~
BI A— 552 (1, SR-BI 7] g 18 1 B A WE AL -3 -
P4 (phosphatidylinositol3—kinase, PI3K) i i 1 I
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