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BE  AWIRIEA T — PR IR B E(apoB) IR /N T 2 Ik EpK, RS SZB0E S AU EL A 41 0 AN i SR
58 A e 5 IR B (HD L) A 5 40 M R ] B A (e A . A SO B D B4 R o PRk EpK, WP EpK TE 4% apoE &
[Nl bk (apoE) /s BBl ik ol A A AL BEBR (5 M. oK 11 A S MEME apoE* /N 18 B, BENLA B4, 4 5 4 AR BR S i ik M 5
PWPI 1855 7% (Lv-GFP X I 41) 14 EpK (TR0 75 (Lv-EpK 41). /R ArmaE, () SRt i JRebR 2, AGal) i 3% ok 4 g
BREF(PONL) TGP, MRS 18 JA 5 /N e SR AE, M T2 B MR ¥ 2 Sl vk v D) v K == 3 ik Ji 2 B 3 THT (e face)IEAT JHIZT O %
Oy AT BELR TR, SR S 5% 0 5 B PCR ARSI /) B MEAH DG JE K 1) mRNA Rk /K, 8 A B ED 2848 I 1. 2% P apoA- T -
PON1 M MLiEVERFEER 11 AGSAAYK-. G5 BIR: 185 Bk /D BRURT s D e G A v A 21) EpK, 5 Lv-GFP X R4 LR,
Lv-EpK 41 apoE* /MR B AG M AR EE 40 apoA- T /K. PONL W PHETCH] B 5tAs, (H EpK ZH /0 B A 2 50 bk R B i AR s ot i
4 55 29D (T B INKAR F6 5 L T £5(0.87+0.07) mm? ps (1.03£0.08) mm?, P < 0.05; 30k i Il BL B B 1 A8 i Lt 42.0% vs 55.8%,
P<0.01). EpK T {235 AR ML H SAA KT, FHHIHI AT 2895 B+ TNFo BT IL-6 (3L, 25 Ui, EpK KR A H0R

apoE™ /N Ik I FEREAL BE DR AE T, JEHLIRI T RE L HOA R I BT R A A K.

E4iE BMKCRAERELL, apoE, K, #E, AU
ZRPES R54

#JI5 % 171 E(apolipoprotein E, apoE)J2 IfiL ¥
—MZoReR R E N, HAENRPIKREFS A
50 mo/L, = EAF AL T ARG E BENE & A (very low
density lipoprotein, VLDL) 15 % B i & 1 (high
density lipoprotein, HDL)"'. apoE i i) i€ % J¥ fig
R 1152 & (low density lipoprotein receptor, LDLR)F!
LDLR A 5¢ & [ i /R JH 3 # & 11 (heparin sulfate
proteoglycans, HSPG) i& 12 /1 3 JIF JIE T 1 ¥F b
VLDL ¢ LDL JIH [ E# 5 R, R4 HDL 9 32
TRIREAN 2 —, S5 MR E VA0 H [ i
AN PUEAL. PLR PPN S, A
1M S HDL 3643 Dhfe, N LAFEAE MLl 5 Ik
[E) P¥) FRAIE PR ML, apoE ZEATL A G A5 1 iy ok #
HEAEH, AV APk FEAE 1k (atherosclerosis,
As)IDiRe s M. BF9T 7R, A2K apoE HAA B #
2N, Hai 2z raen i A 4 14% 1) A4
iy e MHL ] P M s e R ik DAL R I o) 5

DOI: 10.16476/j.pibb.2015.0117

apoE™ /N B AT [ AP v ML e IALAE, 17T As
WEFCIRH L R 2 — 5 & FPER X apoE [ #h32
PEVAIT BEAT e o g I B2 iR As T FER A,
BATHTIIR B RER AR RS, BT/ R R B 4
LR 1) apoE, 1S i A A0 e 3 XIS IR ok BRI v
NRIMLAE . ZZff As Wifs, HERFRALAEGE. [
DRIV T 11 22 4 P 1) % #2444 K 1Y) apoE (34 ku) 1)
HMELE S AN FEVARTT P AR B B ) R, ARCOK
27 JAE NIRRT 2N, BRI, RNy
- apoE DR UMK T- W is K Bi e As 1) F B iz
A,

* 1 K AR R I 4 (81270364) Al b 4 2B TN A iR 4
(IX6B60) 7t 1w H .

** JLR B — AR

R IR .

Tel: 027-68759795, E-mail: yu.hong@whu.edu.cn

W H #A: 2015-04-23, #:% H#H: 2015-06-30



<834+ EESEYIEER

Prog. Biochem. Biophys. 2015; 42 (9)

apoE 7 2 M S5k Thfedk: N (1~ 191 22
PR TR B ) 1) 4 AR 17 57 45 & LDLR A1 HSPG, C
Ui (192~ 299 Z IERRITKBE) 1) 1A o BRTEA ST A i Jot
ERIE R FERE . © AN LDLR 45 & 8 H A 2 E 15
W iR AR RIS BR . PUR MPUEAAE, R4
£ DRI 3 [ 4 o R ] 2 ) AM 3L, apoE ) RE I
()T AH E Y, MR SIS IR &GS N
Uity 45 R BP0 A, B4 LDLR &5 45 77 Wit i 4%
JIE ST AR, FRATTHT v T — P apoE AT AR Ik
EpK, JL& AJRTE apoE N iy 10 MM FEFR ) LDLR
gEO R — B C iy 21 A2 IR R L (9 i &
s, A I 6 A I LA 0 R ik A (Lys) 1%
e ARANSZIGAE S H ok 3% HDL A5 19 i 4 i iH
[ J A 3 4 ) LPS 35 & 1) 0 0 i A VE I B
afi i S N AR AT HDL BU 4 A, AR
G R F 1200 5 0K e T BE S B EpK 7 apoE™ /) i
WIS, BLEET EpK % apoE* /N G B A it
H1As BEH .

1 MR57E

1.1 SRz

SEEG R C57BL/6 Tl & (1) apoE™ MfEE /N B (1)
HAC R e @ R L LR S H ARG R A A, VFATE:
SCXK 3t 2012-0001), I K2 SPF 25 )4 s
DVAFE, il 21°C ~25C, JEMAE 12 h K. FE
Bl EDs) F BTG 2 g s ol D R 1L
1.2 RIS

¥ EpK ) PUC # /&1 pWPI-GFP 1245 # & 15
AR e A2 SR 4 52 T F- 56 [F South Carolina K %%
e 2 Bt B ORCOF B s iR B B0 R & T
TIANGEN A5 PCR #CIX 7 A Takara /A w7
iy LB 1533 OXOID A+ 7™ ;. DNA HER 4l
e IRIORF & T Axygen A AR F Rz 293T
A A 0 T K A= 40 i R ek 0 s lipofectamine
2000 fi Jot A % gy o R & . Trizol K R Wy T
Invitrogen 22 &l Jifi 2l 1MLy« DMEM I T Gibco 2>
7] ;o JIE [E  (total cholesterol, TC). H i = fig
(triglycerides, TG)IM e 17 & T~ g4 A4 T
FEA B AT %4 % (paraoxon) . JHZL O 4 Sigma
A w AR A s 2EPU N apoE Ft 4K Y T Academy
Biomedical A #]; HRP Fric RPLF- 19G Pk, Bt
/N PONL it “EHT/NR 19G 8T Abcam 2 7 s
P/ BT VE A FE B T A(serum amyloid A,
SAA) T~ Santa Cruz A w; ECL 2% B2 i T

Thermo A .
1.3 pWPLEpK 2B EAFFMERIEFSEE

2% apoE 15 5 KT 51 (ATG AAG GTT CTG
TGG GCT GCG CTG CTG GTC ACA TTC CTG
GCA GGA TGC CAG GCC™), il {55 k412
Je R 6xHis bRAE I EpK, P A Pac T BED)AL
Ao B ERERJRAEYIRHEAT PR A wl S S iz st
H 4L PUCIEPK JkL, K iZ% 5k & pWPI 12 7
BERIRPAR RN £ Pac T FEGD]. TN BRI FELIK
I NI, 24t DNA R BEG JEH2 1 I N
B4k . Rk, pWPIEPK 41 14 DNA Jll J5* %
JE . RJTIR AR, Gk K pWPIEpK 5 pWPI 2544
50895 745 4025 TR (PCMV. PD2G) 3L #4 4¢ 293T 4]
J, SR B BERURL RS TR, 0 B 0 Tk A
Jii, PBS HFIRAFIS R EERORRAa R, LU U4 i
AR EE L. R 8R4 3% MOT 4 10 ¢ 1
G 293T 40 12 h 5 i, 4R 2L 9R 48 h )5,
eI W AEE T U5 4 M P 128 75 AR A T e £
¢4 1 (green fluorescent protein, GFP)Jf-#11 M. i
RN M S R, A T B A D B R EpK 1 4R
K-
1.4 oA KALE

B 11 A MEME apoE” /N 18 X, BEAL A
(B 9 H). PN L2 28 I BR 5 ik AT S
pWPI 295 & (Lv-GFP 41) fl & EpK [ I 4118 i &
(Lv-EpK 4H) ki 200 wl, 1.6x1084N / K. 4xfi
TMETE, M 2 iR 4 Bk 19k, FF/
& BAH TR AR A AR o B /N U BV 5 )5 56 18
JA S SRUE BRI T B JS 22 SR A, /DN BRI b dde vk
U, T OO0 R T MEE GFP RILIRE.
1.5 MA5. BEERSHREEES

AR 120 )5, DU RPUEER L £ IR TE
BRJGERBK AR I, T 4°C B5.00(4 000 r/min, 10 min)
il £ ML 3%, R F Wl 27 2% 50 E € 1L TCL TG 7K
P R PR R 1 A € 1 (fast-performance liquid
chromatography, FPLC)ZEAT Il 2% 1§ & 11 70 A1 4347
B 100 wl (1 7 B A i 3 b FE Superose 6
10/300GL #t i )2 H7 A (Amersham Biosciences),
AKTA purifier & 4;(GE Healthcare) #: 1T FPLC, %
SCAE 40 S 0.5 ml FESLEEL i RN AU RN 1
(paraoxonase 1, PONZL) M i% 1k I 5 LA 420 Ay JEs
W, YA E NGB R AT S, s
DLAE 2 T 1 2 (3 ) B 43 B 22 B W 1) M R K 4K
(nmol-minteml*) &R 1 4 PONL g o4 S A7 At (FH
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U %£IR). LKA N %% % 1 (alanine transaminase,
ALT)TEMEI E K A Mohum [,
1.6 EFNBRREBEIR

/N BRI 5 22 SR 58, 50 s FH 19 1R 6 22 il 4
DA S HER . 0 B 0 E e B KRR 6, OCT
(Tissue-Teck)tuil, T EZMKIT O fE 10 wm IE4E
KUY, War O Zefh, WAREE T AH: R
B E Bl bk = A G BT 10% FF S [l s, 2% ok I 4
ANFEIHZR, HETH (en face) e, WL O Jeti )5 M
K, 4# 1] Image Pro Plus 6.0 %t % i 44 -5
Jik As BiE S TR 1) 5 B 43 AT,
1.7 ZEHARENTE(Western blot)i& M < E B RIFE
kK

A A IR AL 100 wl £ TCA ILUTTE k4 e 1 2
PL0.2~1 I/ fL_EFE 14T SDS-PAGE, ¥4 EN
4 NC JBE, 5% iR gy 1 he Zr ol n=FEH A
apoE PT4& apoE (1 : 1 500). apoA- I (1 : 1 000).
SAA(1 : 200)=k PON1(1 : 1000)—#T, VLA, WEbr
TP E KU R n s RO ECL VL RS,
1.8 EFZEE PCR #AT B £ E 89 mRNA &i&
K

/N B JIE D Trizol 4% 751 2 B 41 Jfd &2 RNA,
BOMER I RNA 2l B8 5k g, W 6
cDNA, Jf-H] PCR master mix (Invitrogen) /A @] it 17
H 45 5E K] 1) 52 I 52 & PCR (quantitative Real-time
PCR, PCR). qPCR [ 54 b 5 Je LW RH
AMRAF GG RSP R ZER

@

10 kb —

200 bp

¥ o (tumor necrosis factor s TNFa), 5 CGTCA-
GCCGATTTGCTATCT 3’ (iE[1)fl1 5" CGGAC- TC
CGCAA A GTCTAAG 3’ (I Im); /M- % 6
(interleukin-6, 1L-6), 5 AGTTGCCTTCTTGGG-
ACTGA 3’ (1IE 1) Al 5 TCCACGATTTCCCAG-
AGAAC 3’ (Jx I1); W2 18s rRNA, 5 CGCGG-
TTCTATTTTGTTGGT 3’ ( IE [/ ) f1 5 AGTCG-
GCATCGTTTATGGTC 3’ (Jx [f]). PCR Jx W FE -
95C Wil 4% 7 4 min; PCR fff & 4 £ & 95°C 4%
30s, 60CiEk 30s, 72C %M 30's, A%t sk
fif 52 f PCR {X (Bio-Rad /A #] CFX96 Touch™) it
1T 40 AMIEIR. SR 22290 SR A S SE D b AT 2 o 1
oA
1.9 Zit=E50Hh

Ll x = s Fox, KH GraphPad Prism 5.0 %k
AT Gt 22 o b, 4 ) 2 7R ] Student ¢-tests
R, Mann-Whitney test F T~ BEHR I B 1 e it2% 5
#T, P<0.05 RnfAgit @ e L.

2 5 R

2.1 pWPL-EpK EHEFSHAMESEE

pUC/ EpK J5i ki #% 14 (2 898 bp, % 212 bp ¥
EpK 7 41) 4 Pac 1 B 1) F B3 BR B e e rEL Ik 43 15
Xk H £ 200 bp 1) 4k EAT IS TR (B 1a), S
IR Pac T 55 D) 26 A0 pWPI 844 (11 101 bp)
(B Lo)HATIER N, Befh Tk, &
DNA M P45, SRAFFF AR B 1.

Fig. 1 Construction of pWPI/EpK vector by conjugating isolated EpK DNA

fragment (a) and linear pWPI plasmid vector (b)
(a) 7: pUC/EpK plasmid vector; 2: pUC/EPK was digested by Pac 1 . (b) 71~ 4: pWPI plasmid vector were digested by Pac 1 ; 5: pWPI plasmid vector;

M: Molecular mass marker.

PWPI 18 955 15 5 14 H A5 K15 GFP b % 8 1
(3R 5 FE N, MOk 4 1 Lv-GFP 5% Lv-EpK 189% 25
RURLEE e 293T 40, ¢ ) W i i ] B B A il 3

GFP [t 7 %% (& 2a). [A]I} Western blot n] 4% i £
4N 8% 7R EpK ¥4 W Kk () 2b), R W Ry gt
(1) Lv-EpK 12 aE e ge g, w-& sl EpK 2 JIk.
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(@) Lv-GFP Lv-Epk

(b)

Lv-GFP Lv-Epk

- 2,

Fig. 2 Identification of the expression of GFP/EpK protein in lentivirus-transfected 293T cells
The cells were cultured in 6 wells plate with DMEM for 12 h, and transfected with pWPI/EpK vector or the control pWPI-GFP vector using
Lipofectamine 2000. (a) GFP fluorescence were visualized under the microscope at 48 h after lentivirus transfection. (b) The EpK peptide was detected

10 ku

in culture medium of 293T cells by Western blot.

22 BRERFNRE EpK BIFRIE HALT 35, R4 B 8 2% 5 (P> 0.05, & 3a).

M TR S apoEr ANRJE, WS/ E G X Ses /N RIS SEAT PO UK U0, RSO
. HFERA, ARV W ER. HARWSENE B AT BRI B & A GRP AR i e Rk
18 F AL EL/INE, DR P AL /N RO E . R Al (&l 3b), Western blot AJ Al £ Lv-EpK 2H /)y i Ifi 3%

(a) 35t 025} 50}
30
= L =45¢
25| o 0.20 T T 2 . I
—~ [ 2 =1 L
Z20 §015¢ g = 30
£ 15 £0.10] & 220}
= < 2 O
10+ g <z
5l 0.05} <10t
0 0 0
Lv-GFP  Lv-Epk Lv-GFP  Lv-Epk Lv-GFP  Lv-Epk
(b) Lv-GFP Lv-Epk

©

Lv-GFP

10 ku - - Epk

Fig. 3 Identification of EpK expression by lentiviral injection does not cause in vivo toxicity
Lv-EpK or Lv-GFP mice were sacrificed at 18 weeks after lentiviral injection. (a) Body weight and spleen weight of mice were observed and plasma
alanine aminotransferase (ALT) represented liver function was determined using Mohum's method. Data are represented as x + s, P> 0.05 by -test (n=
5~6 for each group). (b) GFP fluorescence of liver cytosections in both Lv-EpK and Lv-GFP control mice were directly visualized under the

microscope. (c) Plasma EpK was detected by Western blot in the Lv-EpK lentivirus injected mice.
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EpK M43k (Kl 3c), Ui 8 T AN A
1 AL R P4 apoE™ /N BRIV A e RGN D e A ™
AW 7S, EpK £F apoE” /N iR H T4 1) 52 06
AR R Y) .
2.3 EpK FRIEX apoE/NRILASKTF. BEERS
% PON1 & HHI R0
M EE S N 2 S, BERIRE 4 JE R, 3%
(a

=

2 4 6 8 10 12 14 16 18 20
t/week

100+ VLDL
801
60

40}
IDL/LDL

Cholesterol/(jg/fraction)

5 10 15 20 25 30 35
Fraction number

SR EpK ik Xt apoE™ /N B L AR S, 45 3
WoR: 5 Lv-GFP X HEAIAHLL, JHIE R ERIE EpK X}
WATIEFE R apoE” /N LA TC. TG /KL &
2 (& 4a, b), FPLC &5 5 n] L ifin 2% JTig £ 11 IF (]
AT 22 (1 4c). BbAh, W 4d B, I
i 5 HDL 45 41t PONL % 7 75 Lv-EpK 4147
Frdts, (HZES LG4 X (P> 0.05).

(b

Nl

1600}

LY

1400}

Triglyceride/(mg
o
o
o

1000,
:

2 4 6 8 10 12 14 16 18 20
t/week

()
180+

=
al
o

120

Serum PONI activity/U
(o2 (o]
o O

w
o
T

o

Lv-GFP Lv-Epk

Fig. 4 The effects of EpK expression on plasma lipids and PON1 activity in apoE”- mice
(a, b) The plasma total cholesterol and triglycerides levels of apoE* mice at the indicated time after lentiviral injection. (c) Plasma lipoprotein profiles
were size fractionated by FPLC using a Superose 6 10/300 GL column, and cholesterol (VLDL, LDL and HDL) were measured. e—e : Lv-GFP; A—A:
Lv-Epk. (d) Plasma PONL1 activity was measured in Lv-EpK or Lv-GFP mice at 18 weeks after lentivirus injection. Data are presented asx + s, n =8.

P>0.05.

2.4 EpK FRIEXF apoE" MR 3 BRI L BT AY
=AU
apoE" /NELN B R M. BERETE R B AT FE.

FATRH 11 &)/, TR R 5 S IR R
18 J&, 0 A= BN KAR S 1) UK R U] v R0 3 B Bk B
PHITH I O P iR, /N EBI KA B
SEAEBE IR B, B R FEME Y 1 (8] 5a, b). &
Lv-GFP 41 Eb%, Lv-EpK 41 L350k 323510 As BEBL
THI R 2 9320 (0.87+0.07) mm? ps (1.03+0.08) mm?,
P=0.013), == 25y ik Ml 52 B Bk B v AL o A s 14 0 Ll

/DT 24.7% (42.0% vs 55.8%, P = 0.001), W] UL,
EpK 1 BB As BEBLHI1E.
2.5 EpK RIEX apoE/MNRILRE W KIEH KX E
SEREAL

I 2R 11 i B 28 RGN 1 2 5 HDL 4T & Pidai ik
AL ThBEE 17 apoAl. PONL A7 IfiL i 2 I i i 1
SAA I E UK, 4R WK 6 iz, 5 Lv-GFP
AIEL, Lv-EpK 41 /) I3 apoA- [ 2 PON1 &
FUKPA s, HZERITCG R S, ML %8
SEFR A SAA ZKT-W] 5 T [ (P < 0.05).
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(d)
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Lv-GFP Lv-Epk

Lv-GFP Lv-Epk

Fig. 5 EpK expression reduces atherosclerotic lesions in apoE~~ mice

(a, b) Images of representative atherosclerotic lesions in cross-sections of aorta root and by en face analysis of the aorta from Lv-GFP or Lv-EpK mice

respectively. (c, d) Quantitative analysis of cross-sectional lesion area of the aorta roots (c) and percentage lesions area in total lesion areas (d). *P <

0.05;**P < 0.01, n=6~8.

1.0} T

0.5}

Serum PONI(fold increase)

Lv-GFP
Lv-GFP Lv-Epk

- s o

15}

1.0t 1

. oo |

Lv-Epk

Serum apoA- [ (fold increase)

Ty e

15}

Serum SAA(fold decrease)

Lv-Epk

Lv-GFP

Lv-Epk

Fig. 6 The effects of EpK expression on plasma PON1, apoA- I and SAA protein levels in apoE” mice

at 18 weeks after lentiviral injection

*P < 0.05, Compared with Lv-GFP. n=4 for each group.
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2.6 EpK %i& Xt apoE /)[R BT A TNFa. IL-6
mRNA 3Ri&BIF 01
SEINF 5% 58 F PCR (QPCR) K I /) Kl JH-2H 2%

@)
15}

=

o
T
-

o
[S)]
T
—

mRNA relative expression
*

Lv-GFP Lv-Epk

RAE T TNFa Az IL-6 mRNA /K, 455 8oR,
5 Lv-GFP 41 Lt %, Lv-EpK 4 /)8 BUHT 40 48 TNFa
FTIL-6 1] mMRNA 7K 2 PG (K 7).

(b)
1.5}

=

o
T
_.

o
Ul

**k

0 [ ]

Lv-GFP Lv-Epk

mRNA relative expression

Fig. 7 Effects of EpK expression on mRNA levels of inflammation related genes in apoE” mice
(a) TNFa. (b) IL-6. Compared with Lv-GFP, *P < 0.05; **P < 0.01. (n=3~ 4 for each group).

3 i it

BT NUEE apoE &5 i Dy Resdi ) oA, FRATTi
T EpK #Lk, FLIR B AL 7 apoE 9 N iy LDLR
455X (141~ 150 2 R kAL : LRKLRKRLLR) !
C i B g J 45 4 X (234 ~254 2 F 1R W% 3 -
QVAEVRAKLEEQAQQIRLQAE), A1 i1 EpK ()
TR R S NR A G oA g, R T 6 A
Lys ZEFAA. 1 I BAT IR B A% R 5k R R I8 4l
BT EpK, BEARSCEIESL, EpK nfH45% HDL /3
(1) 15 240 L JEL i1 7 47 S 0 300 50 1 0 D 980 S
I AEAASERS R I IR apoE* /N A P I
BAT SR MR AR EEACE R, ekt s
HDL 2558, Jifk— 2480 EpK & A Bt As 13
71, AWFFORHA pWPL 1895 15 35 M40 1 B 0 i R
KRG, VIWFST 0 NI EpK Xf apoE™ /) il it
TR g IR HRE AT As BER 52 . FRAT TR AE RS2 50
UESE, A8 73 S /0N Bl £ JH U o v 08 23 Wb Y
EpK AL, EpK XfIfil TC. TG /KF M Jig & (A 40 A1
TRFESA, HUEEGE As BEd, AR FLH AT
REVS I EpK HA PR ife.

LA A apoE 2 I i — R E B ARE G,
AR JH S0 B % 0 2 T 5k, 25 HDL A
S BEA M AE S RSN . Pk PLREZ T
HRHEDT As IRYER. H T apoE 24 HDL T REAAIL

M EEEREAZ—, SR E T A HDL )
RES R A FIPL As AED 2 M EBLEE T, BT AR
apoE Z5 411 Z A5 AT R e L PEAF £, apoE Yy fE
UK IBIE R AT A BT I8 As 112 Ik 2 4,

R IE (1) /N 53 1 apoE LK, HIF9 %k e sh
(1) /& Anantharamaiah 52 46 55 5 11 JF 1k 2% & B0
Ac-hE18A-NH,, H:ff1 apoE [1J LDLR &5 4 X (141~
150 S HEPR AR HL) A~ 18 N SR HRHLTH Class A
FHeTEIE 18A LA &5 G i, CHFSEH 2 Fh ol fg:
AJ 4545 LDL F1 VLDL A1 28 3 0 iG 8 3R IR
B, DRI ARG s T LR 2R SR AR /I RGP a2 JIE ] e 7K
s R IUARETE R K HDL JH [ REK ST, (HAE
A N preB-HDL FI apoE ¥ 45 B 73 i, FF 38 i
I 3% PONDL BG4 1M 2435 HDL I ZhEg; [RIRicfg
A 15 8 0 T JE i1 7 4R S AN 07 LPS il 5 1k 11
WL 201 PRI P B2 0 P 9 R S s e b, B R TR PR
P 2 T A RO E Kk 24 h DL FBe 98 R
Ac-hE18A-NH, T 1F A 8 & apoE Dy RefUl ik, v i
i AEM-28 ¥ 7 i 44 IEE N RIG IR IR G B,
PR FERR As S5O L P05 S RS VE 98 0E 0 1)
HBIT ).

FATBEH I EpK £F LDLR 45 & X K H 7 A A
110 MR IER KB, 110 2% & Ac-hE18A-NH,[f] 18
AN R FE ) S P ] BE v A Hh 5 RS 1) S i
%, BATBERET A apoE 1) C uififig i 45 A dkh — Bt
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21 NEIEBRIKBUE N EpK 1 C i, 2 W) 245
TR B EpK 1T B R TEBGHME o BT L5H, %)
TH5RE4G, 25 0EEE &R AR
W, R EpK SIRE A&, JFfega K
SPUESE T IO 285 48 EL AT i 5k 40 D 3 e 47 gt R 1
i LPS Jl) ¥ Bk 40 i 28 0 s N AR . AN a st ik
fR72, EpK MR8 F 456 9250 F 2 ) 2 EpK sk
Lj HDL 45 & A2 5 VLDL A LDL 45 &0, AHf
FELE /N TS EpK 5 18 & PN 3% S %2 1 AR 7K T
R EpK ik K 5] apoE™ /MR IMK TC. TG
K BEAR,  SFRATHEN, EpK %175 apoE™ /)
BRLAA PN i 2R 11 5%k (VLDL AT IDL) 358 4545, K fig
ST J R o S A B AR PR B T 2 BB T &
B, Bk SE S uE. BN HDL 454, TR
Al ReY EpK 45t AR Z 1E AT 1) Arg FIl Lys, X
Ik 6 A Lys dE#AA R Bt A 8. R4 EpK C di
N X e v R BRI TR VE T, (R 40 P sz 56
UESKE T G HDL A5 1 48 i AF o M oh e () /R
[F] I EpK 5 HDL A SE 456t vl fig BAT o5 AR AR
e EpK AR PGB RS LDLR Ml i kR,
EpK 7EFEH 1 IR, A7 BT 458 HDL X
I AR 200 R P A U 1 R AR AL R T RE . ARSI
HESE, BT SR MR LT, EpK AT
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Effect of The Apolipoprotein E Mimetic Peptide EpK
on Atherosclerosis in apoE”~ Mice"

CAO Jia™, XU Yan-Yong™, SHANG Liang, LIU Hong-Mei, DU Fen, YU Hong™
(Department of Biochemistry and Molecular Biology Hubei Provincial Key Laboratory of Developmentally Originated Disease,
Wuhan University School of Basic Medical Sciences, Wuhan 430071, China)

Abstract We previously reported that a human apolipoprotein E mimetic peptide, designated EpK, enhanced the
ability of HDL in mediating cholesterol efflux and suppressing LPS-induced proinflammatory cytokine expression
in culture macrophage. The aim of this study was to investigate the impact of this peptide on atherosclerosis in
apolipoprotein E deficient (apoE”) mice, employed lentivirus expression system to achieve the secretion of EpK
in vivo. Eighteen female apoE™ mice at 11 months of age were randomly divided into two groups. All mice were
injected with pWPI lentivirus (Lv-GFP control group) or pWPI/ EpK lentivirus (Lv-EpK) from retro-orbital venous
plexus and fed with a chow diet. Blood samples were collected from mice to determine plasma lipids levels and
paraoxonase-1 (PON1) activity during eighteen weeks after lentiviral injection. The extent of atherosclerosis was
examined using Oil Red O-stained cross-sections of the aorta root and by en face analysis of the aorta. The mMRNA
levels of inflammatory cytokines in liver were measured by quantitative real-time PCR and the target protein levels
in plasma were detected by Western blot. The results showed that EpK peptide was successfully detected in blood
by secreting expression in the liver. There were no obvious differences in plasma lipids levels, lipoprotein profile,
apolipoprotein A T level and paraoxonase-1 (PON1) activity between two groups. However, the mean area of
atherosclerotic lesions in Lv-EpK mice was significant reduced in aortic arch and total aorta, compared with
Lv-GFP control groups (the lesion area of aortic root was (0.87 +0.07) mm? ys (1.03+0.08) mm? P < 0.05; the
percent area of aortic lesion area was 42% »s 55.8%, P < 0.01). Moreover, expression of EpK resulted in
significantly reduced plasma serum amyloid A (SAA) levels and the mRNA levels of tumor necrosis factor o
(TNFa) and interleukin-6 (IL-6) in mouse liver. These results suggest that the apoE mimetic peptide EpK, is able
to reduce atherosclerotic plaque in apoE™ mice, which the mechanism may be involved in its anti-inflammatory

property.
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