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WE.HH ARAXBATE KL P-i2F L@k (P-selectin banding peptide, PBP) 5 # A5 & & Al (apolipoprotein Al,ApoAl) #
w47 & PBP-ApoAl , ¥ L H & 3R &K £ 7 & (curcumin,Cur) $9EFHZHFEEMEZE (high-density lipoprotein, HDL) PA-rHDL-
Cur, i TH B ACIAL G Fe @it 2h, Fik RIDSMH KIS 8 (glutathione S-transferase, GST) AR 45 3k & 34 69 k- 52
I PBP-ApoAl &9 7Tt & ik , 4 PBP-ApoAl 4hib )G 5 5% fig A 18] B R R 3 B /K AL 3k 6L 38 35 3 % 4 413 2] PA-rHDL-Cur 2 25 44 K
Ko AR A BRI A BT RAR L B ACE I AT R AT AR AR . RSN 5 3 4% PA-rHDL-Cur 69 £ 4 AR5 1
Fefn RO IR AL R il AT fo o AR AL MY 2 3838 9E PA-HDL b i& 4L fn AR 69 ey e . 3R 7 PA-THDL-Cur xF RAW264. 7 E v 48 ftL 69 35
AR Je B B R B AR AR S R B E AR EAGRIE S, BHR BT M A B A LU PBP-ApoAl F F &
1.33 g« L' ,PA-rHDL-Cur K /N3 — 454224 (165.3 £29.6) nm,Zeta ¥4% ( —2.19 +1.28) mV, A A0 S & 4T, kI E T
5%, PA-rtHDL-Cur =T ¥2.1%) 2| 3 i o HE AR AL o M 304, 7% Cur MK M 3R 4578, iR 2m I ) 69 B AL Bigk, 298 & Cur 69 £ 99 #) A JE .
PA-rHDL A& % 477 %) ApoAl *TiBid 2 |8 B if &) 4412 A0 it fe [B) B o1k, o Mo 28 2 S ARS8 AR AR AL 09 R R ik A2, 518 AATR R4t
945 A AR E IR EQMNRED F 5 TR AR RRAC GG #7 2  KE E AR 3R T 0T R 5 IR 35
KER:BEEG AL, TAZEEREG; BEEA; HIBER,; &k
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Preparation and Performance Evaluation of Atherosclerosis Targeted Recombinant High-Density Lipopro-

tein Nano-Drug Delivery System

LIANG Jing, JI Huijuan, CHEN Jinghua, GAO Min " (School of Life Sciences and Health Engineering, Jiangnan University
Wuxi 214122, China)

ABSTRACT . OBJECTIVE To express recombinant protein PBP-ApoAl by fusion of P-selectin banding peptide ( PBP) and apoli-
poprotein ( ApoAl) by Escherichia coli, and PBP-ApoAl was applied to further prepare a recombinant high-density lipoprotein ( HDL)
loading with curcumin (Cur) , named PA-rHDL-Cur, for the effective treatment of atherosclerosis ( AS) by targeting to activated plate-
lets. METHODS The soluble expression of PBP-ApoAl was achieved using a co-expression strategy with glutathione S-transferase
(GST) tag. The purified PBP-ApoAl, phospholipid and cholesterol were encapsulated with Cur to prepare PA-rHDL-Cur by thin-film
hydration method. The physicochemical properties of PA-rHDL-Cur were characterized by particle size analyzer and UV spectrophotom-
eter, while the release stability was evaluated using dialysis method. Cell viability and cellular uptake efficiency of PA-rHDL-Cur were
assessed in vitro. Platelet adhesion experiments were conducted to confirm the targeting ability of PA-rHDL towards activated platelets.
Furthermore, the antioxidant activity, cholesterol efflux effect, and reduction in oxidized high-density lipoprotein uptake capacity of
RAW264. 7 macrophages treated with PA-rHDL-Cur were investigated. RESULTS The yield of PBP-ApoAl obtained by shake flask
fermentation and purification was 1.3 g - L™'. The resulting PA-rHDL-Cur exhibited uniform particle size with an average diameter of
(165.3 £29.6) nm and the Zeta potential of ( —2.19 £1.28) mV. The biocompatibility of this drug delivey system was satisfactory.
In vitro cell experiments demonstrated that PA-rHDL-Cur effectively targeted atherosclerotic lesions, releasing curcumin to reduce
oxidative stress within foam cells at the lesion site, significantly enhancing the bioavailability of Cur. Additionally, the presence of
ApoAl in PA-rHDL facilitated cholesterol efflux, thereby delaying the progression of atherosclerosis. CONCLUSION This design of
biomimetic recombinant high-density lipoprotein nano-drug delivery system provides a new approach and theoretical basis for the
development of novel nanocarriers against atherosclerosis.
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ik AR5 1L ( atherosclerosis , AS) 21 B{C> ML
BN (cardiovascular disease, CVD) ) fx & &
R EREARAEMEEN K TRTZ—
AS ARy —FE AL S AEPER , A 45 T 5 A R 1L/ MR
N B A0, 35 A A /il s Rk ) PB4 R (P-
selectin)) , I B2 41 736 22 B A MO R B IR 1, 3t
[F (L 20 1 200 0 50 R0 L8 PR R A0 M R B B
N BB S5 2 Sl Ik N BE 231 i L W 20 i, 48U AR LA
FENSEH (oxidized low density lipoprotein , oxL.DL)
55 I 40 1Ay g R K P TR A L AR
Je 3, U T A R UK 40 S R TR L — R T S O AS
AFEEBES . [, ¥ 10) AS BESR, 41 i SEHIE
RS AS B —,

EZEENEEH (high-density lipoprotein, HDL)
SR I B BE A Y b i = A
Pt P 2H S AR AR PR KA, S BN T 8 L ] e A
G R VAR 35K A ek ) . HDL A 5
A5 S 1o I [ P o L [ 7t DA 7B J] ZH 4 [
JIE, FLATPL AS i DifE" o B 4 HDL 45 4 M0 g
WFFE IR A, il 4 B 20 HDL ( recombinant high-den-
sity lipoprotein , rHDL ) /245 388 1% 244, Fl 00 1fiL
EPIRIIK 5IRIT B 2T RS . AT
il % i) THDL A5 015 A= 25 Wik 15 R 48, BAT R K
23 WG T AN R BRI/ N 25 A
IKEETE IR TR R 2 s Ay R
PIARAS AR E PR AT LA OR3P 259 e 32 B i AR
e R E I R HDL 3% 1 A 43 M 45 4
AT DS X0 4 20 2 sl 4 ) 8 ) s 26 485 2
Wi 16 5 FAR XA o [, i P2 HDL B
A R IR PIAR AR RN GRS R B Y RE T, feE )
BAE 25138 128 AT LASUD 25 R EREARZH 2 Y
AR

8% {3 A1 (apolipoprotein Al, ApoAl) J&
HDL " EEZ g5 M e o, 5 HDL thiE
B 70% T ApoAT %I 1 15 1 B B A A
Jist Fig Pk 3L %% A2 B (lecithin/cholesterol acyltrans-
ferase , LCAT) 7 A 7697 AS fIVEFH . A1, ApoAl J&
ELWRA M v = BRI IR 45 & & iz 1k AL (ATP-
binding cassette transporter A1, ABCA1) i B B #: %
&, SR S AN P H B 7 o R, ApoAl
&5 A THDL b AN ATy J50okE, H A, ApoAl
R P TR 10 e AR P 0 A LA ORI 3 R
WORE S5 7 1 I PP 0 B 3, X 267 vk R E
13BN R AR ApoAl (HH] BAFAERI A =/ JlA K
rhE 22 2k 2024 45 11 F 56 59 4556 21 )

B RBE SRS BS T  RA R BER K ApoAl SE
S RUE IR T H 2 D) RetE B HE IR S
ML S o dl A 3 ] TR R TE ApoAl |l 1)
REVERY ARBCECEE (1, P40 R 5 B R B4 oK kL B
IR Z DI REQT 4B THDL AN A G 5 1 24 40 346 3% 2%
A, HAR B i A 58 1 B[R RS540 AS TS PEAE T .

P-4 20 2 AR IBTE TG AL 0% I/ VIR 4 T A — A
BrEA: 120 B EOIRZS B I/ MO R s R sk P-i
FER TERAEAT BTN - B I 336 P 4 IR SR AR A
TR ORI SRR B RV P R R
P-EFER A M/ REE R R ATE AL, e 2 R AE I
i R R TR, BT D AS BE B i T B
P-3E#E 25 ¥ ] ik ( P-selectin banding peptide , PBP)
BB R S R AS B TRk ny /AR B P- PR
122 Ik, PBP B4 114 24 KORE 0k 176 A 1 1t /R B AR
SRISE A RE S o VR —FhE K, PBP 2L M 4
Pk R, 8 Sk 5 2 B A WA AR
PR, 1T PBP & i HDL A 2y O 1L 45 95905 114 24 490 326
PRARIR B A BF TSR0 R 5 AL 2 S, SR, B
PBP {&/fii HDL W] i <> i i PBP {3 3 7E 8% A5 XL 7+
JZ AN 5 58 76 A0 DT ME LA S 3R R i) %) [ A, g
PBP fili{5 3| HDL () OCHEZH 73 ApoAl b TEARSM & 1
FEARFG R R T R MR A 7 SUF ) ApoAl #
A HDL [ K AR 55 Pk S H 2 ] 25 7 fiff PBP %% 58 78
rHDL FEH .

BT BB AR ST A A A K I Ok Rl
4 PBP 1) ApoAl fill & £ 1 (PBP-ApoAl ) , I 4l
{5 1) PBP-ApoAl Y5 rh PRl g | IH [7] 5 36 2ok v J5E
IKAGTE 1] P-E R B A = % R SR B
Ktr (PA-rHDL) , £ B A 245 ) 22 88 R (curcu-
min, Cur) . Cur B HTR I8 E AN FEAS 8
/DS UL L) 39 G R RS AR AP N B A0 A i
XL AS, SR, 5 R Z BG4 7264, Cur
PR K VR A 22 , A2 B PE Bl P R BR 0 R AN B E L O
WG RE TS B RN, XERERFH
Cur TEI PRI A= 90 T BEARAR , 25 7E A9 26 5
FEH BT BR o ASWFSE A PA-rHDL 1 4 24 1 i3 3%
B, Cur WETERNR BT AZ O, B3 Cur 7KW1
72 s Ve 22 AR A B AR N A a8 i S P A ke
Fa o R Cur B[] 28 26 31 AS BEHER A 4 LY,
RAFHUAA BT TR & BB A1 S5 16 97 VR
feJg  VEN 25k &R PA-rHDL-Cur X AS #5437 4 42
Pk A6 9T AS BURCR (I 1) o oxLDL ¢ B Wi 4
JOFF R AS 2 AR 1 DG 8, Cur AT 3E 3 f2 i — 4k
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RATHEF= HE— AL R M H] LDL %1k oxLDL™
J3—J7 1, Cur BEAEAG 5008/ B0 41 i X oxLDL 4%
WL, 3 5 2 4 B e A T AR BIF ST B
PA-rHDL-Cur {jj £ rHDL 3% 24 R 55 A & H A5 4t 2%
AS HERERIVE R, IR REELSE Cur AR $2 5
Cur TEIR PRI RS E 1, B AR L 52 1% 5 8 ) 4 PBP
B 5 LN AT 2 T 245 49 1 360 U 200 B 1 45 s %, i
WAL AS EH .

Cholesterol PBP-ApoAl
k{ / Pospholipids @ Curcumin

{ ; ei D)
.y 5 Y -

PGEX-4T-1-[PBP-ApoA 1] BL21(DE3)/pGEX-4T-1- [PBP- ApoA1] PA-rHDL-Cur

E1 @4 P-%FR-AIMEES Al B4 % G (PBP-ApoAl)
WEREMBRAGEEUGEEEEACREZAERNER
P-hFRWELAR T E B & A4 Kk (PA-HDL-Cur) 8y 41
a5 HEMTER

Fig.1 The schematic illustration of PBP-ApoAl expressed in
E. coli and structural composition of PA-rHDL-Cur

1 # #
1.1 g

RE-200 HU i 28 &AL B MBI B L5 A
FRAH]) 5 AX224ZH/E BUHL 5 K7 (B2 MU A
FR/NF] ) ; Zetasizer nano ZS Zeta Hi 7 N 40 K B0 43
PrA (FE [ SR 3CA T ) s MULTISKAN GO il bR A
(FEBR IR B A FRA 7)) 5 UV2550 #5400
JeEETE (B HEE PR 5 A R 7] ) 5 Cytoflex AOO-1-
1102 B9 2 41 73 A A (D 58 & PR 7R 5 A BR A
) ; AKTA pure & F 46X (GE BEJ7 At
FRAF]D) TI-E + Al BOGERE R (H Ak

NI

R1 FURAHEAMA T PCR § 3 (7 2 i PCR 3147 )7 71 %

Tab.1 List of PCR primer sequences

L2 %% 535

1,2- 3l Pk E-SN-H b -3-BE B2 AL 8 (DOPC) |
s T A A I 1B £ 1 -2 £ — 1 2000 ( DSPE-
PEG2000) ( 7Y 2 3 4 A= YR BR 23 w)) 5 IH [ i
[ Chol, U4 ( Fiff) BE2YRHE A R AT | 5 Cur (2
SOMAT IR ) S SR WE B AR R (BB AL O
Pt E (A RARAR) ;A E (FBS,
Lonsera ) ; fifi i 21 itt 75 1L W& ( Biosharp ) ; Dulbecco’s
Modified Eagle’'s Medium 3% 37 % ( DMEM, Sigma 7y
) s BCA 8 & iR & CRL AR IRA
) ) 5 BEME TR & DD TSR] & (e s 4
A MR ;3 QuickCut™ Xhol | QuickCut™ EcoR T,
T4 DNA Ligase ( H 4<% H /A #]) ;BODIPY ™ 581/591
C11 (R KRB RA W) 5 oxLDL (J7 N ZE P A7
FRAF]D .
1.3 Uk b &%

E. coil DH5a E. coil BL21 (DE3) : i e 501 5
TRAF- o pGEXAT-1 BTRL : FT 7E S 90 % ARAT

2 F &
2.1 PBP-ApoAl By itz &k 5 4k
211 EARBEEEE HiEWEL D

pET21 (b) -ApoAl g4 Ha#iM , #47 PCR 4734,
BRI E N VI EcoR T 1 Xho I X} 4™ 34 A Bt AN
pGEX AT-175 ki gk 47 A Y] (EcoR 1 ,Xho 1)
SR I H i R Be B DI IS Ok , {8 FH T4 DNA & 42
TiEks 5 SR 3 E VI Y pGEXAT-1 24, 15 3]
HL UL pGEX4AT-1-[ PBP-ApoAl ] . £k 2
JikL pGEX-4T-1-[ PBP-ApoAl ] #% {51 8% 32 75 40 it
BI21(DE3) H, 2 1 h Ji 3R SR RBIR A TE & A 2R
R R PR 37 CREFR 14 h PR AL 717 18
% PCR BGIE K B0 F 1E 8 1 3% AL T S bR 15 5% Ja
J¥ Bk, 153 8 K W 352 4 18 BL21 ( DE3)/pGEX4T-1-
[ PBP-ApoAl | EE4H itk XfHd4l BL21(DE3)/pGEX-
4T-1-[ ApoAl ] (e ik ) I

Primer Primer sequences (5'-3")
ApoAl-F ATTATTGAATTCGATGAACCGCCGCAGAGCCCGT (EcoR 1)
ApoAl-R AATCTCGAGGTGGTGGTGGTGGTGGTGTTGGGTGTTCAGTTTTT (Xho 1)
PBP-ApoAl-F ATTATTGAATTCATGCGGAATGGGTGGATGTGAGCGGCAGCGGCGATGAACC(EcoR 1)
PBP-ApoAl-R AATCTCGAGGTGGTGGTGGTGGTGGTGTTGGGTGTTCAGTTTTT (Xho 1)
pGEX5’ GGGCTGGCAAGCCACGTTTGGTG
pGEX3’ CCGGGAGCTGCATGTGTCAGAGG
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2.1.2  EEEE PBP-ApoAl WURIEARIFILL K
BRI FZOCAL - PRI A PBP-ApoAl JE PR BH P4 5 ve
WESEFD T & TR E Ry 50 pg + mL™ i RAREE R
] Luria-Bertani (LB ) J& & 55 32 F v, ¥F 37 C.
220 v - min "' FRFRRIREESR 14 h AR BIFD Til #
PRFR B0 1 %0 FRh ERRE AN T ICE RN ) 1 L SR, 4k
Z2LA 37 °C 220 v - min T AERRIREE SR 1 h 2
600 nm PERAL B IEREAE (Ag ) Z9 0 0. 6, 7EFEIH
FOIMAZEREE D 1 mmol « L' 55 3E-B-D-G AL F:
FLEFT (isopropyl-B-D-thiogalactoside , IPTG ) , 43 3] &
F16.25 37 CFIRF A 14 h,

PRk BE LA - T R T 245 2 b O B2

PR 2 Ay 290 0.6, 16 F8 i b fim A 28k B2
0.1.0.25.0.5.1 mmol - L") IPTG & T 37 CHLJK
R 14 h,
2.1.3  PBP-ApoAl HEHMAIML A NEH IR A4
Pty (GST ) 25 12 Hr ik - o & 1% J5 19 B AR 8 T
GST #E °F 5 2% v i (140 mmol - L™" NaCl,
10 mmol « ™" Na, HPO, . 1.8 mmol - L.”' KH, PO, ,
pH 7. 4) , 28 6 75 Qi RV VR B 0 AR I T W Bl
J& A AKTA 85 A 4ife A%, ] S mL GSTCap 4FF fii
PERERS WA AT 2lifl . P GST A )5 4% Ui
1 mL + min ™" SERE, ZEHGIRE S FRAOT GST A%, 3]
GST V2% Wik [ 140 mmol » L™" NaCl .10 mmol - L'
Na,HPO, .1.8 mmol - L.™' KH, PO, ,10 mmol - L.™" % i
HAK(GSH) ,pH 8. 0], ¥ 58 SIS AR BE B, #E47 +
e R 514 2R A M T Y M P UK ( Sodiium: dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-PAGE )
)Mo K GST-ApoAl Mt A FH Wik R 5 2% b 5
(Phosphate buffer saline, PBS) ##fr [k 2= GSH DIfE T
HEHE RS B ERAE

E 1ML 1§ /1) GST-PBP-ApoAl 3 H: %5 5,10,
20 URYEIM [ ( thrombin) 73 HIANA ] 1 mL 2835
2lifbiy 1 mg GST-PBP-ApoAl B EH, 0 5IE T
25 #0137 CHfEEY) 2 h,SDS-PAGE 546 B )15 I o

BB T RAZMraliAL e N AR A (P
2% 0hif% 500 mmol + L™ NaCl 20 mmol + L™'Na, PO, )
ST BRI FURE AL LA 1 m - min " U
HERE, SE R 5 BT # Ni A, SRR 4
3% B W (VR 2% b 500 mmol - L' NaCl,
20 mmol + L™ Na,CO;,500 mmol - L™"BkM:) (2%
VLR ZS & R A, it A B IRIE &2k
VEEARAS £ B GST Fr%5 1Y H #YHE 11 PBP-ApoAl , i
I UV g A B IR AL IS 1Y) PBP-ApoAl, it

T E 2GR 2R 2024 4 11 H 5 59 55 21 )

SDS-PAGE #3588 [ 4G AL 0
2.2 PA-rtHDL-Cur 8 #| % 5 #2 1k £ 1E
2.2.1 PA-HDL-Cur fyiil % AR ik >
#14% tHDL . K5 2 FR B DOPC . Chol .DSPE-PEG ,,, ( &
JREE=5:3:1) 24 meg I EF & H b, Cur 2 mg
BT AR, AR AR TE 25 °C K s
TR EFERR LA WL, 45 B0 TR 5 W I e
JMA 2 mL JFEEW B A 1 mg - mL™' ) PBP-ApoAl
IKACTENE WLy )2 8 5 B0 0.22 pm K R
BRI R 25 R AL ARG Cur, RIS 3] 5 25 41 i o
JENREE H PA-rtHDL-Cur, Hi ApoAl i & 1) 52 & %
FEgHE B A-rHDL-Cur A1 A-rHDL i [E |, % F
PEIEHRIC Y THDL i MR B 4 20 mmol « L™' Cy5
7 364e 8} (Sulfo-Cyanine5 , Cy5 ) 5% % £} 4% Cur,
ANEH ApoAl X HEZ g i M i 4% 2 NP, il £ 75
5 R TR KB Bk PBS
2.2.2  PA-rHDL-Cur (4042 Fl Zeta HL {7 %
ApoAl . LNP, PA-rHDL #1 PA-rHDL-Cur % B &
0.1 mg - mL™", % B 3 5 % 8L % ( dynamic light
scattering, DLS ) {15 2 [ N4 T 14 7K ) 24k A%
FZeta B 057 o ¥4 1l % 1) PA-rHDL-Cur i & F % i
T, BIAE 1,2.5.10 d & Hoki 42, T Wl
PA-rHDL-CurfJf& & 1 .
2.2.3 PA-HDL-Cur fuf K 5 #H 25 R E K
% B PA-rHDL-Cur IR 208 &= (M4 T Cur
1 mg) , 5405 66 B 10 8 PA-rHDL-Cur 11 25
Cur [P, 30 0 I 2 A b F0BR o b A RO i K
420 nm ¥y 58 AP WA I 2 7 bR fE 4R HR A 5K
1 ~2i1% 3 25 & (loading content, LC) 41 5t 3
(‘entrapment efficiency,EE) .

LC(% ) =ml/m2 x 100% (1)

EE(% ) =ml/m3 x100% 2~ (2)

ml FE785 PA-rHDL-Cur P i & Cur 19 i &, m2
4 PA-rHDL-Cur [1)J51 &, m3 i £ A5 BUART Cur (1)
Bkt
2.2.4 PA-rtHDL-Cur [RSNGB R 8h 5%
M5 8¢ PA-rtHDL-Cur [\ RSN 25 R0k . K % =
B PA-rtHDL-Cur JR &V GE T (FHYS T Cur 1 me) , &
T4 (B AR5y F it 3 500) , K B4
BT A 0.2% Tween 20.25% Z, [ PBS (pH =
7.0) 20 mL 1 #E 37 °C 100 r min "' KBV , 4
F0.5.1.2.3.4.6.8.12.24 36,48 .60 .72 h Bkt
2 mL, [AlB IR A BB A J0T 45 B ) R b fif
AN HEETTAE 420 nm A0 I 2 1 5% B 91155
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LI REIR A
2.3 PA-rHDL-Cur 49 & 4 41 5 0 5 28 fo 50U L
2.3.1 M EAPENE i MTT %1 & PA-
rHDL-Cur %} RAW264. 7 |5 1§40 ifd F1 HUVECs #5 bk
PAL B 20 0 %) A R B o 2 P 0 i ) Ak B 3 A [
BELRERAE A B HOIR A R A 1) 4 ) 34 20 1) 24
J BT, 7E 96 FLAR T LABEFL 5 % 10° 4y 2 it 28 1 2
i, Wt £5 1) PA-rHDL-Cur, { Fj 0. 22 pum P83
UEBRTE . ] DMEM 8555 Je44 PA-rHDL-Cur 7 B 2
— R A EE W E. 0,005, 01,025, 0.5,
1 mg - mL™", FRAUMINGRE 5, FHC 4 A v ik
1) PA-rHDL-Cur J5 /AL FRAIAEL 24 h, B5FRMEF 24 h
a3 B IR, AL IO S 4 kO
0.5 mg - mL™" MTT {15 2, 4k LE 15 9% 4 h, B
Jo R RE IR, BEALIA 100 wL — H1 AR ( DM-
SO) , B FHEME ELAS0 1+ min ™ fIG# PR 7% 20 min, fii
PR A Al ST TR . B, FHEARXAE 570 nm 200
FEAAE A LI BE AR, S A A7 6 R T
J5 T 240 5 R 40 P G B
2.3.2  ZUMIERIIIES  fF RAW264. 7 4 i i i 4
ML 1 x 104> (%85 B $h #E 35 mm JLIRAR ML, 1537
FEHIEE 24 h, FRAHPIEE S W FaE SRR T PBS
VR 3 UM CyS ARic iy PA-rHDL 5828 i 59
JE40.2 mg - mL™"ff) DMEM }5 35 3%, 40 B & 2.
4.6.8 h, FrEEEFRIE, ] PBS B 3 U, A T mL
TS EL 4% 22 B W % IR 81 5E 20 min, FE 2R
FHE, ] PBS Pk 3 WRJG H 1 mL 47, 6-— K HE-2-0%
FL05| I (47, 6-diamidino-2-phenylindole , DAPI ) 4t
20 min, I J5, FEEGRHE I PBS PE¥ 3 W MA
100 wL PBS, 7E #0004 W 8% (confocal laser
scanning microscope , CLSM ) T #ifj 5 28 Mg 19 9¢ Y6 15 14
PG X T A0 A4S A 05 B3 g o
RAW264. 7 Ziffu i AR FL 1 x 10° A 1 %5 Ji 45 i /2
12 fLARH 55557 24 h RR i BE 5 78 KRR SR A A
JREE A 0. 2 mg - mL™' ) Cy5 ARic iPA-rHDL
DMEM ¥55%0, 43 5|5 & 2.4 .6 .8 h, BT, HIERAG
AL , B 037 K B, PBS 508 3 WA, 1 mL
PBS H A 20 i J30 B A A W D A AT e B
AN E R PO6ME S, AL A BB B
2.4 B ENRK

BUNBRA I 1 mL, %8 54T 200 r -
B0 10 min J5 BB EIE W, HE EEE R
1200 r - min "' B0 5 min J5 3 25 BRI, IRH
FHETTIE RNy i /AR, {5 A5 PBS H 3, 45 m)

+ 2046 -
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96 FLARFEALINA 1 x 1074~ 1/, 78 37 C 15 354
PR 1 b AN . B ALIIAD. 1 U
BEIMLAE, 37 CHEF 1S minf /DS o T
A1 25 F1ER (B8 PBP-ApoAl Fil ApoAl, rHDL 7E/K
i B o A S & B PE B A O A ik B 25 U0
H P o Bl ) 3 A6 Y I A A 100w,
0.1 mg - mL ™" {8 (SR HK,37 CHEF 2 h )5
TESEE AR T WEEE il /A B8 ) 7R T, 9 i =X
E AN SR T
2.5 PA-rHDL-Cur #3577 % 237 it
2.5.1 PA-rHDL-Cur PLAEALEESTINE B RAW264. 7
A AR 1 x 10° AN ) 25 B B AP AE 35 mm JE2R
FEML BEFRA IR E 24 h, - 100 mg + mL™
M B8 £ 4 (lipopolysaccharide , LPS ) 43 RAW264. 7 4
W24 b HERAIEER. BE A O, 1 mg - mL
I B 11 Cur ,PA-rHDL F1 PA-rHDL-Cur Ab ¥ 41 it
24 h 5, AW EE R 1 wmol - L™' C11 BODIPY
581/591 FECHRE I ALL B 5E 50 40 i, & T 37 C
B FRAEE 30 min, PBS W54k 3 i, FEIIA 1 mL i
HT AL 4% Z2 W R B E 20 min JfH] 1 mL
DAPI #¢{8,20 min, Ji] PBS #¥k 3 R 1EHOEILE
£E W GUUBE T AR 40 ML 2 R IR
2.5.2  PA-rHDL i JIH [ B %% i2 /E FIOE e 4%
RAW264. 7 444341 1 x 10° 4~y 25 BE 45 R0 7 6 AL
B, B TR FRA R SR 24 b FrAIiRIGRE)S 5k
BigR Bk, HOPBS WE ¥R 3 WK, A& 0.05,
0.2 mg - mL™" PA-rHDL [ 5% 35 55 & 40 i 15 3540
Figr XL A SE i PBS. W 24 b, A B
BT AL B 4 20 B, PBS 18 BEJF 1 H %5, 2 BRSIH [ i
(total cholesterol, TC) & A6 & U6 BH - _E I ERAE
0 7 24 e A L ] e
2.5.3  EWEAN M X oxLDL By BEHRIE B0 B
RAW264. 7 4iiffi 3 5 1L 5 x 10° 4>y %5 B e fh 3 12
LA, B IR AR IR 24 b, 15 40 i 0 BE TS A
0.1 mg - mL " A ) Cur ,PA-rHDL #1 PA-rHDL-
Cur ZEFRAHHE 24 h, Cod 4100 A S5 5 PBS, RS, il
A oxLDL 50 pg « mL™" b FEZA M 24 h, $2 IR 3 5K
AL O Yo ialn G UL B R AT e o, il 2o 8 e
THEEER
2.6 BAEAEG M

AW FE PRSI B LA B = R 22 3, Stk
G3Ariz A1 SPSS 23. 0 B, 3k o A i o A R,
PILP<0.05 HEAF G %25, & ] GraphPad
Prism 8 22 4811

TP 2575 2024 47 11 45 59 5 21 1)
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3.1 PBP-ApoAl By ikl ik 5 4tk

FERR“2. 117 WU J7 10 # kL pGEX4T-1-
[ ApoAl ] 5 pGEXAT-1-[ PBP-ApoAl ], 34 & 41 Ji
Kz A3 BL21 (DE3) Hrpgidk iR 38 A 5 | Wk 7
WIvE PCR %572, 45 L WLIEl 2A, 4% 900 ~ 1 000 bp [t
UL BB — 453, 5 ApoAl  PBP-ApoAl Fil 455
911 F1944 bp {i B —%. SL5E L W 7% PCR Jf45
G U0F RIS UE T TR BL21 (DE3 ) /pGEX4T-1-
[ ApoAl]5 BI21(DE3)/pGEX-4T-1-[ PBP-ApoAl ]
P IIRE

FHR2. 1. 27 SIS A B4 il AE 16 .25 .37 C
AR TS LI 14 b, REEZS R G4 3 4
PRIV A oo 0 R 28— 30, MU AAR J B Y95 VAR, 11 45 AL
SR E i — B T SDS-PAGE 5l 2 1 & B 1
Mo SEEZE I ULIE 2B, AN H Y JE IR 10 25 5k 20
(VKIE 1) 7£26 000 FKik it GST ARZE i 1, AN )il B
SN FAEZ 57 600 ( GST-PBP-ApoAl) kb4 B i,
Al , RWIAE 3 FRLEE 251 F R B R A BRI g
K EZHEE 1 GST-PBP-ApoAl, ApoAl fE# I pET
RV FORL R E DAL 3R GE i e FIE R
T HEBMRD . FHIL, GST FR% R fEh4 1 m
T AIEYERL S EE 1 GST-PBP-ApoAl HyFRikH, I H.
Bl WL 1 T 5, GST-PBP-ApoAl [ 3A it i % 12
Tt R, 525K 37 CAE N b MBS SR
[AE 7 8 i AL W EE S 0.1,0.25,0.5,
1 mmol « L™'[)—RFI AR IPTG ¥ i, HoAth 4
Fr—20, dkZL & 9 14 h, SDS-PAGE Z5 R WK 2C, %%
2 H W A 2k 8 AT, B IPTG ¥k B X H &
FIZB I 52 BN, R 0 /> TPTG 35 M A& 8%
AR S BB E S AW E R 0.1 mmol - L'
PR FR A S A R R, 1 L R AT LA
KR PR E L 4. 16 ¢ BUE A, SDS-PAGE Jii
E TR R I B0 T L R, BT Uk R G ER
1, GST-ApoAl Fl GST-PBP-ApoAl %11 ] %
HERIBAE LW, R FARACG AR T &R
ki A PR B bR R 1 (GST-ApoAl Fi GST-
PBP-ApoAl) , WLIE 2D, SZEGUESE GST 4545 (19 51
ARERE T ) PBP-ApoAl fERikid 2 P IE# T &,
L PR AS TF B T & i A VR A R R B8 T
ApoAl 7K .

FIH AKTA & (1 4lifb RS B4 GST SEMZT
HEATER— 2 AliAL 3R 75 GST-PBP-ApoAl #E. RiA
W B AR B 3R b A R g slib s e
P25k & 2024 4F 11 155 59 45 21 1)

57 600 Z-47 LA — 2%, W@ i GST SR FIA: )2
Prai s 4ifL i GST-PBP-ApoAl (& 2E) . K=, #F
4fifkf5 1) GST-PBP-ApoAl Fifi 5 25 [ £ Bk Il i b F1
FEIRIERAA H A - GST AR B REM VIBR ., 45
ULIE 2F , 28388 1 il A 385 () 8 S & A RNy
12k 26 000 Fi131 400 P 54547, 5 GST bR iizd
I PBP-ApoAl I R/N—3, L4 Rk
WY, 725 °C,5 U Ry BE I BRG] 2 h a] DLsg )
1 mglREG 8, B, S A YT SO0 2%
Fo BV G 8 A B T A AP Ak LIRS
PBP-ApoAl R, WL 2G 1 2H,, i i L Pk e B e
26 000 1) GST %5 8 1 1 56 P Bl 04 ( Peakl) |
J& HIEE 1 PBP-ApoAl & A7 =y WK e 1) 3 i 2% ol
WRPEE I (Peak2 ) | 7E 314 000 Ab H BB — 45747 .
GST ZEFNZ BT R B 25 2 Mr AP ali Ak mT LA 3
AR I T P PBP-ApoAl, 1 T 3% 37 B m] 4fiff 4k
152 400 mg [ AEEE . 525038 3 A= W) K e J7 1%
SEPLT PBP-ApoAl [ &k A: i, il 4 rHDL £ 41t
T FEGE MR
3.2 PA-rHDL-Cur # 72 {k, 3 4 Fu fh o) B8 25 4 1
2R A o3 G FE T 545 PA-rHDL-Cur
Cur (AL EF %0 86.3% , 8 25N 1.6% . KU
Kokr BE AL 4y ) %t PBP-ApoAl | LNP, PA-rHDL %
PA-rHDL-Cur 47 K745 55 3% 17 HL A A9 00 5 , 45 2R DL
[ 3A F1 3B, PBP-ApoAl [¥J%5H1 5 My 6.50, 78 pH
7.4 B9 PBS A i BS b 0 E A, 48 KR EE
{SLMFER Y Zeta FRAR ( —4.6 +0.3) mV, 5Hip—
o AR E A5 B A5 1 LNP X BRZH JL P A
HoH, i PA-rHDL 5 PA-rHDL-Cur Hi {3 43 %1
(-1.5£1.3) ( =2.2+1.3) mV,x—HEhFH
T il % ) PA-rHDL F1 PA-rHDL-Cur 4 75 PBP-
ApoAl, M RIZEEHE K F , PBP-ApoAl K H BRI 1R
(5.4 £2.2) nm;LNP 5 PA-rHDL 4l ki ki A0
1,438k (137.7 £25.9) (138.5 £23.7) nm; 1 2% Cur
Z )51y tHDL i 42 4%% K A8 k5 (165.3 £29.6) nm,
XA 7 HL A A /N T 200 nm RS 1) 40 2K RL S ‘H
1 R 254 336 3% 280 FH 00 I A8 2 5 , TR kg
i B A KL BE A% 5 100 Y A 38 0l R - A AR
N (AN T =R iR (B N R Aol |1 =9 8
PR RS o 3K i mi W A B T R 45 400 KR 1) 485 4
SEREVE, JF 1S 0 AR M v b A g BRI ], 5 IE
T KL A L, 7 B R ey 1 9 KR TE I YR 916 25 1o
TR REAR T 5 40 M A0 2 2 AR R S AR BLAE .
XA B T W e R R R B AE O, B
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A M 1 2 B x100' M 1 2 3 4 CxIM 1 2 3 4 DXIO‘MI 2 3
—
72_' ' 72 <i 72/
55— 5588 —_—— 55| —‘
43/ 43 s "
— — --
1200 37/ ‘;‘,j’ a 37 37 *‘_
_. 25 - 25—
500 25
100 17 - 17 17 =
ExI0 M 1 2 3 4 F xI M1 234567 G mAU Cone B/% H xI0°M 1 2 3 4
; = 600 T 120 T
100 Zg: mAU 100 72(
72 L 400 80 S5
L 43
S 37+ 60 .
43 2004 2 40 37 -
37 2508 1/] 20 o4 "
25 0+ ——7——0
o - 17 0 10 20 30 40 1708

CV/mL

A - % PCR %5 T ok s AL i 3 B TR 9Kk 1 - ApoAl, kil 2 — PBP-ApoAl; B - SDS-PAGE 57%)?4\‘ [) 7L 2 %5k PBP-ApoAl 135K B 5% ; ki 1 - BL21
(DE3)/pGEXAT-1,3i# 2 ~4 - BL21 ( DE3) /pGEX4T-1-[ PBP-ApoAl ] 433I7E 16,25,37 C_1-ii§ifi; C — SDS-PAGE 4 Hi R[] IPTG W EE 5 5 F %4 PBP-ApoAl ik
IS JKE 1 ~4 -0.1.0.25.0.5.1 mmol - L' IPTG; D - GST-PBP-ApoAl 5 GST-ApoAl [ iA1E M : vkil 1 — BL21 (DE3) /pGEX4T-1,Jki& 2 - BL21 (DE3)/
pGEXAT-1-[ ApoAl ], kif 3 ~ BL21 (DE3)/pGEX4T-1-[ PBP-ApoAl ] ;E ~ SDS-PAGE S A LS (L 45 5 - kil 1 - 4287, VKIE 2 - AN B B, WKl 3 - 5
i, YK3E 4 — GST-PBP-ApoAl ; F — S Ifil BiFEEII 25 5 . 9K 1 — GST-PBP-ApoAl , kil 2 ~4 -5 .10 .20 U JEIf A 25 CHE) 2 h,¥kiB 5 ~7 -5.10.,20 U %1 f 1 37
CHETI2 h; G - FEEAifbilliz; H - CST HAfibSi R JkiE 1 - BEMEGEAL LS 71 , kil 2 - Wi %W, VK8 3 - GST, JKJH 4 - PBP-ApoAl,

A —PCR amplification for the identification of gene engineering bacteria transformed with recombinant plasmid: lane 1 — ApoAl, lane 2 — PBP-ApoAl; B —the effect of different tem-
peratures on the expression of PBP-ApoAl examined by SDS-PAGE: lane 1 — BI21 ( DE3)/pGEX-4T-1 fermentation bacteria liquid, lane 2 —4 — BI21 ( DE3)/pGEX-4T-1-[ PBP-
ApoAl] fermentation bacteria liquid at 16, 25, 37 °C; C — The effect of IPTG concentration on the expression of expression of PBP-ApoAl examind by SDS-PAGE ; Lane 1 -4 -0.1,
0.25, 0.5, 1 mmol - L =" IPTG; D —The expression of GST-PBP-ApoAl and GST-ApoAl: Lane 1 — BI21(DE3)/pGEX-4T-1, Lane 2 — BL21(DE3)/pGEX-4T-1-[ ApoAl], Lane
3 —BI21(DE3)/pGEX-4T-1-[ PBP-ApoAl | ; E —the results of purification by nickel column analyzed by SDS-PAGE (lane 1 —the bacteria lysate; lane 2 — supernatant of the bacte-
ria lysate; lane 3 —flow through; lane 4 — GST-PBP-ApoAl ) ;F —results of thrombin digestion: lane 1 — GST-PBP-ApoAl, lane 2 —4 —the recombinant protein was digestived by 5,
10, 20 U thrombin for 2 h at 25 °C, lane 5 =7 —the recombinant protein was digested by 5, 10, 20 U thrombin for 2 h at 37 °C ; G - fusion protein purification curves; H - results of
GST column purification lane 1 —unpurified mixture of GST and PBP-ApoAl after enzyme digestion, lane 2 —flow through, lane 3 — GST, lane 4 — PBP-ApoAl.

B2 PBP-ApoAl By FfikitgzE Kk 54t

Fig.2 Plasmid construction, expression and purification of PBP-ApoAl

AR KLAE D 25 W R B 2 At BRI EE N T e PBP-ApoAl 21 B

PA-rHDL-Cur?E 10 d P {72 725 4k, , 52 B B 5 2 B £ 22 TRATRE o : Z: T
HORIAR R S B AL, B A 160 ~ 180 nm §E[H £
(151 3C), iE 10 d JEUEE Cur H B B U03E, 1 o ——r ;’bo\dmbm L,
PA-rHDL-Cur 1 PA-rHDL 45 IH %5 (& 3D) , L4 400 Seen
S5 L2 PA-THDL ZR4KAT LURT} Cur HURAE P, ol
PA-HDL-Cur 7672 h PHAGBERCHIZ LI 3F, £ . !
Cur 76 2 h BB A2 (19.1 £1.3)% ,7E 12 h 100
IR AR 2 (60.0 £10.9)% ,24 h Py B FRik : % -
ik (62.0£6.5)% ,72 h NikF] (72.1 £7.8)% ) 4
30 ) 46 1 T L 5 G 15 B0 o L G N <
Cur, #E2E T Cur (RS, B0 T 254 5B I 254 e <]
RS R B W AL B R A 1 2 ik
i% Cur 1y Ej}ﬁﬁ:o Oo 1 2 3 4 5 6 - 0(') 10 20 30 40 30 60 70 80

3.3 PA-rHDL-Cur &y & 48 51 5 (R SN UK & _ oy o
. p P o | A - hifg; B-Hifi; C-PA-rHDL-Cur 127454k ; D — PA-rHDL-Cur fi%17 10 d
TEAS BOASET, EVEANAIA BCARE AS IS agspmi, & - cor fbtEiizh: F - PAHDL-Cor G259 RRCIZE
*5'5 43@3‘5%{/]5% B’(J ﬁﬂﬂﬂ ° Zliﬁﬁ%ﬁ%ﬁﬁ MTT ‘]{‘ A - hydrodynamic sizes; B — Zeta potentials; C — the size variation of PA-rHDL-
*ﬁwm T PA-rHDL-Cur X‘j‘ RAW264. 7 E W 2[]5] ﬂ@ %ﬂ Cur; D - appearance of samples at different storage times; E — standard curve of
Cur; F - cumulative release profile of Cur from PA-rHDL-Cur.
HUVECs #Hbk A B 4 il 19 35 4 DL 25 4 HE AR W) A

B3 PA-rHDL-Cur 8932 {b 14 Ao fRAME 2655 1, n =3,k +5
Pho SKERZR (K 4A 4B) %R, PA-rHDL-Cur Jii

Fig. 3 Physicochemical properties and in vitro release profile of
WRETE 1 mg » mL ™ B R X PR A= A B B % PA-rHDL-Cur. n =3, £5
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R A A S R T 80% , Ui W] PA-rHDL-Cur
HA R EY 2tk

20 S AT R ) O B RE A Bl 240 M A SR BRI
T RIE AS BEHERAL AR % PA-rHDL (1) 55 g
J1, AW CyS #Ric 9 PA-rHDL 5 RAW264. 7
ARSI T 2 ~ 8 b i HOLIE R AR BB L A
I P BRI 58 T O 5 56 A i X PA-rHDL 8y 5% 3Ok
R, GEFLILIE 4C,PA-HDL AL B 2 h 5, RAW264. 7

100—-:[-%{-}%%

40

Relative cell viability/%

T T T T T
005 0.1 025 05 1
p/mgmL"
Bright field DAPI Cy5s

50 pm 50 pm 50 pm

50 pm 50 um 50 um

50 um 50.um

50 um 501 50 um

A P4 R IR 5 , 1B PA-rHDL GE 42 45 20 fifd
PRI WA B ARG U 25 SR 5 O R AR B
BAR %, 5RAL4M Col ML, 20 )5
RAW264. 7 4iiJifd Jf 4 4% B PA-rHDL, i 5 5% 75 B+ (7]
FASEK: | 5 G B 74 BT 3 i, 1 B O 2 () PA-rHDL
A, X — 5B IS v] kS th T PA-rHDL A ) %

B A B 43 42 30, T LA A B il 1 5K
R T A 2 6 T R S A0 X 25 ) AR BRCR

1204 B
0 il &
2 1 T
Z 80
=2
A
S 60
3
2 404
=
o]
=20
0 T T T T T T
0 005 01 025 05 1
p/mgmL"!
D

8h

6h

A - PA-rHDL %} RAW264. 7 4035 J1H 5200 ; B — PA-rHDL % HUVECs ZHLI% J1 95200 ; C - RAW264. 7 2045 H PA-rHDL /) CLSM [#{% (AR =50 pm); D -

T ANMIAAEN PA-rHDL A FE RAW264. 7 20 B A [] I 1] 83 A5 050 o

A — the cell viability of RAW264.7 cells with the treatment of PA-rHDL; B — the cell viability of HUVECs cells with the treatment of PA-rHDL; C — CLSM images of

RAW264.7 cells incubated with PA — rHDL by recording Cy5 fluorescence ( scale bar =50 wm); D — the fluorescent intensities of RAW264. 7cells with Cy5-labeled PA-

rHDL treatment detected by flow cytometry at different time intervals.

B4 MTT 3400 28 7% /) 5 PA-rHDL 8 5 2 R AU o n=3 2 x5
Fig. 4 Cell viability examined via MTT assays and intracellular uptake of Cy5-labeled PA-rHDL by RAW264. 7 cells. n=3,x £

3.4 PA-rHDL #y ofn /NR 22 1 1 H

I SA B 0L, 5 ApoAl 4AHEL, &7F PBP A5
FIAL I 2 e B B3 2, B PBP (1) 5] AfH
T Z R S R BT AR i it /A b I At
{SGHATE SR, SEIR 25 S 2 B PBP-ApoAl b3
/MR BERL ApoAl 558 1 34. 7% . F PBP-
o 252 S 2024 4 11 155 59 555 21

ApoAl ffi A E tHDL, PBP B %5 5 B i 75 94 K KL 3%
i1, #. 4~ tHDL & 47 2 1~ PBP-ApoAl I 35 4 48 1
PA-rHDL fy 2 7] /5 J . PA-rHDL 54 B A7 #E 1] )
AEMY A-rHDL ( RIR FI AN PBP 9 ApoAl il % 1)
rHDL) PRI 9ok BES N T 47. 2% o SR 45 R 3~
1, PBP 95| AT 1 2 a4, 1 %5 1) PA-rHDL
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PBP-ApoAl

PA-rHDL

PA-rHDL

PBP-ApoAl

/ M A-rHDL
j\ ApoAl
Ctrl

T T T T T

0 10° 10 10° 10°
PE-A
A = FOL R BETE AR /MRS (BRI S0 pm) 5 B — S CAMMAKG DT AL it /MR RO B3 B
A —the images of activated platelets observed by fluorescent microscope (scale bar =50 wm) ; B —the fluorescent intensities of activated platelets detected by flow cytometry.

B 5 PA-rHDL #y /MR 22 i 1F F
Fig. 5 In vitro platelet-targeting effects of PA-rHDL

B A AS BEHER (1 RE
3.5 PA-rHDL-Cur 3 AS #3573

WF5E R i il WA PA-rHDL-Cur X 48 AL BY 35
PE4 (reactive oxygen species, ROS) [HVEBRHEE S1  IH
I RE T DL R M i) oxLDL B J) ok 5 £ H X AS
HIIFR. G, i C11 BODIPY™ 581/591 #5415
I LPS 32 A% F) 360 1 200 Jf 455 B vh 48 A6 B ROS 1) K -
KA RS 25 %) Cur A4 AE PA-rHDL th R 45451 %6
PRAE RO o TR Cur PRI 22 0 K VM 1 e 2
uEs B 45 /0 AR R A ALY ROS (4R (5 9 0 30,
ROS V5 ERAE 1855 5 14105 A o %5 BE IR 45 1 T 2
Cur (PA-rHDL-Cur) J5 , PR JH: 8 ) 4 K% JI6E il 5 P
KA Cur j25 326 3 41 i 9 25 17 & 4553 Bk ROS YT
SAARAE L, S AT ROS 1 43 (8 5 St o B I 35 R AIG
(E16A 6B) , 545 KM, I P 9 K 24k PA-
rHDL BEAE 28 1% 24549 75 ¥ 3 A At L 5 R ik 245 4 4%
HAEM .

IRV 2E BB RE = 1t H b R IH [ AN B 2
TE M B E i , WA RE I AL, ApoAl fE
% )5 2 S 1 e i AL, DA ] A1 2R I 45 RE Hh i AR
Z AW NH A5, I LCAT %% £k i JIH [ B3 g , 4
iz 2% [ 2 A7 A AR, AT 8020 AS (13 X
Ko BEAh, ApoAl if REMEFEAH ARG SME, B REDE 5
JHT- 400 0 N ) AR A2 AR 85 5, 0T 200 P ok JOEL [ e )
TRIBCRHRME , A Bl T 24 A [ P £ Gt ) A7, 77 1
BIRERHER . O TR FE I % 1) PA-HDL W F %
Iz 240 i oA JOEL [T ) B T, BF A DA W) ik B2 1Y PA-
rHDL Kb3 RAW264. 7 4 i, A6 0 240 i P JIH [ Pt 7K
A SEE AR BN, 5 X AL AR L, PA-rHDL
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ACFR S B SIS B [ EE (TC) K3 T, I
IR O %, PA-rHDL (19 i i, TC &5 5
AL (K 6C) . X —IZ Ui, & BERiL N PBP-
ApoAl FERARER T ApoAl B B LE W TE 1k , il 55 1
PA-rHDL H A5 A= M, w4 o 2 M4 A 2 24 1y sl LAt
DIre o, & —FP O R RIS PR K 25 388 3% R 4.
Cur BB AAAEH], Al ad A i — AL A A
it 7 He — 2R AL A ) LDL () 5 AL AR B8 i , AT
8/0 oxLDL [y A, i vl $ il B W 241 i ) oxLDL 1)
FRE, SEGM AT O Yoo WL E2 41 A PN I T 1Y
i, B M E e (K 6D) Al L& Y, oxLDL
REFE 24 h 51 RAW264. 7 40 I i T KR40,
SUIRBETE , WA Cur &5 PA-rHDL-Cur J5 , 40 Y
ST AA R W] S 620, 35 Cur F1 PA-rHDL-Cur 19 &b
FRANE] T RAW264. 7 4H L%} oxLDL 5% HL .

4 it

MR IR % W R R R R R R A R iR
H AT IFE AR AR G PR R R R T H 2 0
RETE. BUAh, LASE F 0 FE A4 1 4 ) 0 A2 9 K 3 0% 2R
g0, EM A SR R . AN e i R R
TRETTIEHG P-IEHE R IPE K PBP HaRlFE A Al
(ApoAl) fl &, AT ApoAl HLji RAESE AS BEHLH
PLRIREST o HE—20 M, JE i W ROK AR A & T R
AS B PR 05 A2 T A R IR BE ) PA-rHDL %475
A THDL [ B HAT G 57 1448 56 15 105 40 e L 2] 2 S/
AE T, AT o JE i et ) e s e it AS BEBR 9 7B o
BE Ak, o I — Bl P BE 10 R 19 245 W) 388 0K 2 AR,
PA-rHDLA] 471 28 K i i /K P 25 ), 3 2o HOBUJZ
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A - WOEIR B [FIRE S % RAW264. 7 1P ROS ITE R (AR =50 pm) 5 B — [ A i fE45 R, 5 LPS 41k, D P <0.01,2 P <0.001; C - AJd]He i
PA-rHDL 4bHf)5 RAW264. 7 4iJaf TC /K-, 50 pg - mL~4lH, P <0.000 15 D — B iBE RS SR A AL S AL LG RAW264. 7 41 P BEIIZD O Je o i g i

(bR =

10 pm)

A —the ROS scavenging effect of different samples in RAW264. 7 cells observed by CLSM (scale bar =50 wm) ; B — the quantitative results of ROS scavenging effect, )P <
0.01, 2P <0.001, vs LPS; C — the total cholesterol level in RAW264. 7 cells after different concentrations of PA-rHDL treatment, 3)P <0.000 1, vs O pg - mL~! PA-

rHDL group; D — the microscope images of RAW264. 7 cells treated with different samples and stained with oil red O (scale bar =10 pm).

B 6 PA-rHDL-Cur xf 3h fic ity # A2 {L 8 36 7 BRI . n=3,x £5

Fig. 6 The effect of PA-rHDL-Cur on the treatment of atherosclerosis. n=3,x s

LR X 2 B R A I PRI T 3 e 2 RS e
ABFTEH, PA-rHDL A 2R 25 ) Cur J57 , ALFREL
G A /IR AR S P A 1) B R, A B i Cur
PR AL AR A A5 T A AL A i oxLDL 42 B

,ﬁz}zﬁo

BT FERY BT R S LR 45 2R 0 I IR T

AS FHAC A B 2 s ik R R IR T 2%
BRI
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