)) )] U FES LR R
Progress in Biochemistry and Biophysics
' '12019,46(6):596~602

www.pibb.ac.cn

WntS5a/PKCOE S BN SEHWIKRZEEREEH
FENEEEE g

AR R TN HEFY kR M A
‘iﬂ‘l‘;ﬁfé}ﬂ /;;’a\i%%l,z) ? -H—ﬁl,z)***

(D W R 25 I 2B, KT 4102085 2 R S 25 RSN S 2y IR SR, KT 410208
DR — R EEBE, KU 410007; ¢ W EE DO B2, W 4111015 9 mgAE =252y BT i, AiPH 421001)

WE MR LM MKk FE 4k (atherosclerosis, AS) FEH b I 41 g £ A AL IR % FE S &2 1 (oxidized low-density
lipoprotein, ox-LDL) Fil I 4 Hd i b 55 5C 8 AR b 15 2 P8 [ I 5C R %5 ) . WntSa (wingless-type MMTYV integration site
family member 5a) 7£ ASJHAE MY E & B AR IX Sk s 3R ik, AR WntSa & 1555 FUMEAH A 1) 05 v R TR . AR K,

60 mg/L ox-LDL Zb Bl Raw264.7 4L 6 hisf, HMEFREY LC3 T/ T B &3, p62 35/, H WntSa, PKCS K& STAT3 i3
RPN . /N F TP RNA (small interference RNA, siRNA) @ flk WntSa 5, %% ox-LDL S LC3 11/ 1 M PKCS ik,
I pe2 ik, WAL g E A PKCS M5 Rottlerin /5, LC3 M/ I MSTAT3W/b, p623ain, BRI A5 H &
. 25 [, ox-LDL A igiliid WntSa/PKCS {55 5175 T E AN 1 g . PRIE, IR AFSE WntSa/PKCS 3l 7 W40 K2 AS &

AR SEHRRMERT, RS AL E 1L, IR T I B A

KEIF  WntSa/PKCHF i, AME, AMMBELIREA, shiksreaEie

FESES R966

K FEAE fL  (atherosclerosis, AS) J&—Fffr
PAB KIS ot 5 i T B F BRI, &
WK E AT IR 2 — L AS AU —FP A
WP , R —Fh AR . L, FRIEYE Bk
HRERE A AR B A N R LT 2 S RE NG T BB 2. B
HA S ik ok A A Ak s A8 2R 30k B ik PR TES % A= g BT L
N, TE RO RE B . BT B v 20 B R v TR 2
ML U AS K JRIDCHE R R Z —, E VR IAEN
SRR FEE RSy, A AR AR
# H (oxidized low-density lipoprotein, ox-LDL)
TERGHLR AL, XTASH R RZE CHEE D Rk
U AS BEHe 05 240 0 A 05 Al S5 Ry 334 4 B 1
RN AL A DGR AL S R TR A G R

Wk A% A ) A s A7 ) — R DR SF 09 B
R, BRI ER MRS . AR
R AR . YA B S, TERL T NIE
RIEXUZRELE R A WA, A WEAE T i 22
W) SRS, I iis BRI EARRE R, Sy

DOI: 10.16476/j.pibb.2019.0022

B AN A T, AR T 4ERR A0 N IR B AR
A MEMELEHA 1% 4H 3 (microtubule -
associated protein 1 light chain 3, LC3) ZMiF.s04¥
FROEPE AR 1, 7F H WEAR A R AR Al i 22
YEM. LC3 | fAAE Tamf it , SuiRmE £ B4
B LCIT, LC3 T XAl | WRRRESS & IFEN
H R AR Y L TR R, AS BEHe
AEFE WA AR F e, EL A W RSO A B TR AS
FAE . HERRBEER RS E PE, SRR D) S A
MEE T, B T

x [ HRPEF 4 (81774130, 81670268) , IR H ARl 5 4x
A5 E AR 4 (20180J1018) , Wi A P R A LR S H
(201614) , WH A ZE T H (15A1410) F R P EZGRF A+ =17
— Ry B .

s JPAN VR

s 30 THEK RN

Tel: 0731-88458238, E-mail: Lqin@hnucm.edu.cn
Wk H I : 2019-03-25, #5232 HI: 2019-05-16




2019; 46 (6) KBS, %: WitSa/PKCHMESEBEN SELRBEREQFSHEHERE S 597~
Wnt5a (wingless-type MMTYV integration site FRZE] 5 A R st vk ) X0 G 1 1 b 1) 3

family member 5a) J&— 5 4 E B VIAHOC 4
Bi, TERMEHLUPZmRE ™, LHRETEAS K
HIBEH R . WntSa T LU 8 110G CO
PKC3) , Ji 3 4F mTOR
(mammalian target of rapamycin) K1 [ mg 10
$278 WntSa 7 AS BEHe rp a] S [ b ASBESE £
R ox-LDL X F 20 17 Wik ) 5 54 R
PL .

1 #M#ERFZE

11w

DMEM i 4E 0 Gibeo 7= it ; i 2K L& 1 A 1
A RIPA ZUFI . H B 57 F BCA
F B S S R EZE 7 i A BB
A AL P i IS 90 Al PVDF i R Millipore 7= i ; LC3 .
p62. WntSa HiiR ) H Abcam /A &) ; 44t PKCS
Prik . RPTSTATI Hifk . Hht mTOR HLikiy A
Cell Signaling Technology; Il - it %t 1gG K
Proteintech 7= 5 s W& G0 ] 57 W8  Thermo Fisher
Scientific. 1 AV L O Yei 4 H Jb I R E R A

(protein kinase C3,

BB ARSI
1.2 ‘AfEiEFE S AR

BRI RAW264.7 EL IR AR 5 10% 54 103 1)
DMEM 85 55 375 37°C . 5% CO, IR IR A8 P i 9% .
FRERE SR H 20 M B S5 IS 20 80% B, FH 0.25% Jik it
VAt , Befh T ofLiirh, 40AEAE 24 h#ei,
DL 6 FLARBEFL 2 ml 85537 311 . 4 Ak B i 75 5 TG 1fi.
1 DMEM #5555 [F] 204k 12 h.

1.3 Ox-LDLAY4I&

SR FEVRSH 2 1 8 2500 8 LT v AT 28 BB 2 1
(low density lipoprotein, LDL), PBSi&EAT 48 h. ff
J5 A 50 pl ¥ >4 10 wmol/L 1) CuSO, 7% ik %A1k
LDL, 37°Ci&# 24 h. 7£% 200 umol/L EDTA ) PBS
o AT 24 h DL S BR Cu®, JH PBS i B 24 h R 2=
EDTA, 0.22 pm LSRRI IEFRTA . 5/ H BCA
D7 LDL A e, T E P A WE S 1 g/L,
4°CHi s
1.4 ZHpaEE

AT L LR\ W) 75 WntSa Tk At B8 4
BE(ED .

Table 1 Interference chain sequences

Gene name

Forward primer (5'-3")

Reverse primer (5'-3")

WntSa-mus-748
WntSa-mus-1227
Wnt5a-mus-1659

GGUUGUUAUAGAAGCUAAUTT
GGACGCUAGAGAAAGGGAATT
GCGUGGCUAUGACCAGUUUTT

AUUAGCUUCUAUAACAACCTT
UUCCCUUUCUCUAGCGUCCTT
AAACUGGUCAUAGCCACGCTT

YA Fh 3] 6 fLAR L, Fr4RfERLG 2 40% B,
HALIMA 2 ml 5 FREL . B 56 7E 50 pl G FREE A
5wl WntSa THIF], B5F S min. SRJGHIA S pl §%
YLk 7| Lipofectamine 2000, %5 15 min. B [ iAW
RS G A B FRARASAL . R YRR R 8 A T
E[I30F (Western blot) %52 .

1.5 ZEBREDIT

5 1T B 3 (Western blot) s I 41 ffg
LC3 T . LC31 . Wnt5a, PKCS, mTOR, STAT3
BRI . AN EAT AR AL B S, U R 4
PBS YB3 ¥k, fi#i F RIPA ZE 1 M A $2 M EE 11
Ji, >R BCA B (U e 2 vk B . AT
6%~15% SDS RN M IEREEER Uk, BB &5
FHE HLI 300 mA 42 PVDF I | 3K 5% i
BEW R BRI 2 h, FHAH R B —Pt 4°CHF & P 5
VRS G U IR E 2 h. YIRS R AR RO
MR AL B S W) i 52 5 i Image-Pro Plus /%

gy B B E SR R g Ik O (integrated
absorbance, 14) {H, PISBEE 1415 B-actin 1A {H
1) LU s B 2, AR 3k 7K -
1.6 HZO%E

40 M55 57 T8O T w5 3 1Y 6 FLIE IR AR
W, A2 B S, PBSIEYE, 4% 2 H H AT
[, JMELLO0 Gyl Y4 {5 20 min, JR KRR 4L,
Olympus i EE, AN AR BT 2Ll (0, 4t
B RRRIC R FEALERCS AN X8, R Image-
Pro Plus 6.0 (Media Cybernetics) 1453 ¥ 4453
Mo s g A
1.7 REEREEs

YU HEA AR AR BRS , UEE AL, PBS Y3
K, BE SRR, HEAT IR R I . AR bR o
Mk CRATC AR AR E ) T FEAS B vEgn
N [E . (total cholesterol, TC) W& . [RIM}
KM A AL B & 5 (BCATE), FHUIBRHEIL &AL



*598- EMUFESEYWIRHR

Prog. Biochem. Biophys. 2019; 46 (6)

ENUPEY G
1.8 SGitFabiE

B X BEhr il 2 (meantSD) Fon, W
SPSS 13.0 4 fA-4b3, ZH ] b H ek dsr, P<0.05°H
ZRAGIEE X, P<0.01 B R4 fa) BAT JEH W
FrR, SREAGIEE L.

2 & R

2.1 Ox-LDLi%ESRaw264.74 il B 2350 5 it
BB SR
DI EE M0, 30, 60, 90 mg/L fiY ox-LDL 4b B

-L!

POY W ——
B-Actin S S— — —

@ LC31

LC3II

-
-

ox-LDL 0 30 60 90 (mg/L)
2.5 wx 1.5
2.0 koo
= T =
g 15 %1'0 *%
3 <
= g 0s **
0.5 £ ==
0.0 0.0
0 30 60 90 0 30 60 90
[)m_[‘m‘/(mg'L") po_‘,LDL/(mgL")

Lc31I/1

Raw264.7 4l ffl 6 h. Fifi & ox -LDL ¥k Ji& 14 K,
LC3 I/ | R WEW L, YA F) 90 mg/L I}
LC3 I/ T FIAMAL (K 1a) . KIIES: 60 mg/L ox-
LDLE A G2 hb Bk E . LA 60 mg/L ox-LDL 4bF4f
MLO. 3. 6. 12, 24 h. [E# ox-LDL &b F A MG
LC3 I/ I Hghn, pe2 ik (Kl 1b), £ ox-
LDL A5 4 i 2 A [ W S

®) LC3] s o S ——

[ (]| — — — o —

po - -
B-Actin " ——

ox-LDL 0 3 6 12 24 (b

2.0
1.5

1.0

p62/B-Actin

0.5

0.0 > 0 3 6

t/h

0 3 6 12 24

t/h

12

Fig. 1 The autophagy of Raw264.7 cells induced by ox—LDL in a concentration(a) and time(b) dependent manners

The expressions of LC3 I, LC3 I and p62 were measured by Western blot assay. **P<0.01, ***P<(.001 compared to control group.
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Fig.2 The expressions of Wnt5a, PKC& and STAT3 in Raw264.7 cells induced with ox—LDL
The expressions of Wnt5a, PKCS and STAT3 were measured by Western blot assay. *P<0.05 compared to control group.
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Fig. 3 Knockdown of Wnt5a suppresses autophagy induced by ox—LDL in Raw264.7 cells

(a) The protein expression of WntSa was measured by Western blot assay in knock-down of Wnt5a Raw264.7 cells; "P<0.05 compared to negative

(b) The protein expressions of LC3 11/1 , p62,
(d) TC content in macrophages was detected by cholesterol enzyme link assay. Mean+

detected by Oil red O staining (x40) .

PKCS$ and STAT3 were detected by Western blot assay. (c¢) The intracellular

05, "P<0.01, " P<0.01 compared to control group, “P<0.05 compared to si-NC group.
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(a) The levels of LC3 II/1 and STAT3 in Raw264.7 cells were
examined by Western blot assay. (b) The intracellular lipid droplet
was measured by Oil red O staining (x40) . (c¢) Cellular TC content
was detected by cholesterol enzyme link assay. "P<0.05, **P<0.01,
“*P<0.001 compared to control group, “#P<0.001 compared to ox-
LDL+DMSO group.
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Abstract Evidence indicated that key changes in macrophage uptake of oxidized low density lipoprotein (ox-
LDL) and macrophage polarization in atherosclerotic plaques are closely related to dysfunctional autophagy.
Wnt5a (wingless-type MMTV integration site family member 5a) is highly expressed in the macrophage-rich
region of atherosclerosis (AS) lesions. However, whether Wnt5a is involved in macrophages autophagy is not
clear. In this study, we established macrophages-derived foam cell induced by ox-LDL to explore the effects of
Wnt5a/PKC6 pathway on autophagy. RAW 264.7 macrophages were incubated with 60 mg/L ox-LDL for 6h. The
expression of autophagy marker, LC3 I/ was significantly increased and p62 was decreased obviously.
Moreover, the expressions of Wnt5a, PCKd and STAT3 were also elevated. Knockdown of Wnt5a reduced the
expressions of LC3 II/1 and PKCS, induced the expression of p62, inhibited cellular lipid accumulation.
Furthermore, PKCS inhibitor (Rottlerin) was downregulated the levels of LC3 I/ 1 and STAT3, upregulated p62
level, inhibited cellular lipid accumulation. Therefore, ox-LDL induces autophagy in macrophages may be
associated with Wnt5a/PKC5d signaling pathway. The present study indicates that Wnt5a/PKCd signaling pathway
may be underlying target for autophagy and drug intervention.
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