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Curcumin stimulates autophagy flux via enhancing the expression

of Rab7 in N2a/APP695swe cells
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[ Abstract]Objective : To observe the effect of curcumin on autophagic flux in Neuro—2a mouse brain neuroma cells of expressing
APP695swe stably (N2a/APP695swe) and explore the potential mechanism. Methods . Firstly , cells were divided into 4 groups:wild
type group (WT) ,blank control group (Control),solvent control group(Sham) and curcumin group (Curcumin). Transmission electron
microscopy (TEM) was performed to observe the morphological characteristics of autophagosomes in each group, Western blot was
used to test the expressions of p62 and LC3 I proteins. Meanwhile, Western blot and immunofluorescence staining were performed
to detect the expression of Rab7 protein,and quantitative real-time PCR (qRT-PCR) was carried out to analyze the mRNA level of
Rab7. Then cells were divided into 5 groups after transfection of pcDNA3.1,pcDNA3.1-Rab7 ,NC—siRNA and Rab7-siRNA respec—
tively : Control group,pcDNA3.1 group,pcDNA3.1-Rab7 group,NC-siRNA group and Rab7-siRNA group. The morphological charac—

teristics of autophagosomes were observed by transmission electron microscopy,and the levels of p62 and LC3 Il proteins were

TEZE N i #F M, Email : 694679011 @qq.com detected by Western blot, too. Results : After treatment of cur—
B0 61 A 22 BAT PR IR cumin, autolysosomes with monolayer were observed by TEM.
EREEE:F 2, Email:liyul 00@cqu.edu.cn, And the expression of LC3 I protein was increased (P=0.000) ,
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(2021-07-24) and mRNA levels (P=0.000,0.000). After over—expression of

while the expression of p62 was decreased (P=0.000). Mean—

while, the expressions of Rab7 were increased at both protein
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Rah7,more autolysosomes were observed , and the expression of p62 protein was reduced (P=0.000) ,while the expression of LC3 Il

protein did not change significantly(P=0.669). After transfection of Rab7-siRNA in N2a/APP695swe cells,autophagosomes with double

membranes were observed visibly. The expression of p62 protein was elevated (P=0.000) ,while the expression of LC3 I protein did

not change prominently (P=0.622). Conclusion ; Curcumin stimulates autophagy flux in N2a/APP695swe cells,and the mechanism may

be related to the enhancement of Rab7.
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122 41 JE %% Y& peDNA3.1 pcDNA3.1 -Rab7 NC —siRNA |
Rab7-siRNA 6 LA & FLIEAN 1x10° 4> N2a/APP695swe 4
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37 CWEAE 1 he WEEEMUS , #-17 DAPL IR 4% 10 min, Bt
PRI RIS R il , OISR B BBt BEA TR 14
e Pl ff O g K LR A8 2 1 58 4 — B, Image—
Pro Plus 6.0 A4, 3 0] s 5K F&1 3 vl 240 i ' 4 DX 388199 1T
TR AR S AR X I8 10D {8, 1% 8 b S 10D/
BUE, 15 2RI (A PR RREE , hsr T4 5050 3 1k,
1.2.6  qRT-PCR 357750 A= K01 00 240 M, 4 B v 5 B 5k
80%IT , L N2a/W'T 4G ARALFRAY N2a/APP695swe ZHJHLAN
QPR N2a/APP695swe AL, A TAIMLE RNA $2H
RNA S 53 2 0 B S5 65 5 PCR R, A5 Co . 3%
J& AR CT {8, A 22 P A AR SE R ) mRNA ik,

BLISVAGEY R M R
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FAT GRSl SPSS 20.0 EAT4EH 2000, BT 2
R AR LATIEL = bREZE (x £ 5) R, ZULA BRI R
J5 253 IR F G AR LSD—t Ky A 96 7K HE 0=0.05

2.1 ERAEAREE N2a/APP695swe it P 49 B w47

Western blot Kl 7 W5 M OCHEYE 88 1 LC3 1T A1 3 IS
YR 1A p62 MIRIR, G5 LR 1 AR 220007 4 41 1L.C3 11
R FRIRACT 28 7, 28 57 BA Lt 4 28 L(F=122.017,P=
0.000), PIIHAERZE SR BR , 5 Control 4IAHEL , WT 41 HICur—
cuminZlH LC3 1T #5 FH AYFRIATH B 49755 (0.66 + 0.03 vs. 0.41
0.03,P=0.000;0.85 = 0.04 vs. 0.41 +0.03,P=0.000) , Sham £H
WIJCHA 2% 5 (0.41 £ 0.01 vs. 0.41 £0.03,P=0.912), FAHZE
D5 22500 4 1 p62 H A RIIKT1 28 5 25 ARG #R
N (F=22.840,P=0.000), PP HREEHR BN, 5 Control Z14H
b, WT 411 Curcumin 4171 p62 28 1) # 8B > (0.32 =
0.04 vs. 0.60 + 0.04, P=0.000;0.35 + 0.04 vs. 0.60 +0.04,P=
0.000) , Sham ZH M JCHH B 254K (0.61 + 0.07 vs. 0.60 +0.04, P=
0.853)(F 1. 1),

F1 HHLC3IF1p62 HEBRIZKTF (x+s5,n=3)

2051 L3l p62
WT4 0.66 +0.03" 0.32 £ 0.04"
Control 21 0.41 +0.03 0.60 + 0.04
Sham £ 0.41+0.01 0.61 £0.07
Curcumin 2§ 0.85 +0.04° 0.35 +0.04*
F{H 122.017 27.840
P 0.000 0.000

1 :a, 5 Control 2H b4, P<0.05;b: 5 Control 41 H#2, P>0.05
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e ——
p62 — — 62kD

LC3 1 AN —— — o— 16 kD

LC3| N — . RN, (D

Bt - G G G-

1 Western blot #ill%&4H LC3 Il .p62 EHKIRIE

B 5 BT LS AN N A W AT S 2 B, 45 A 38y e L)
FIg A=A . Herf W 2 Curcumin ZH 400 Hh £ A 32 %
L BESERE ) [ WA BER 1T Control 415 Sham 41401
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Curcumin 2.

Sham £H

2 ESTHEENEREEZE N2a/APP695swe
AR R B IR

22 £ FHEHTR N2a/APP695swe 48 i+ Rab7 #9 K ik
qRT-PCR T A 41 H Rab7 725 FIKFBIZE 5, LA
2MAE AR 4 Rab7 mRNA 7KF 2 A 45 2R (£ 2) . LA
F 73T 4 41 Rab7 mRNA FERK T 1024 5 BA G5
N (F=263.489,P=0.000) , Pi] ELAZZE S B 7R, 5 Control ZHAH
I, Curcumin 41 Rab7 H mRNA 35 W] 8 38 55 (2.77 + 0.14
vs. 1.00 £ 0.00,P=0.000) , WT 2 Rab7 ) mRNA ikt iF
15 (1.88 £0.12 vs. 1.00 + 0.00, P=0.000) , 1fi Sham £H W] JGIH
225(0.99 +0.03 vs. 1.00 = 0.00,P=0.861) (% 2),

*2 £ Rab7 B mRNA fIEARIEKE (x +5,n=3)

Western blot Kl 28 2 SR

2H 51 Rah7 mRNA
Rab7 & Rab7 &

WT4H 1.88+0.12 0.80 + 0.08* 0.57  0.03*
Control 41 1.00 +0.00 0.59 +0.03 0.45 £0.01
Sham 0.99 +0.03" 0.57 +0.05" 0.45 +0.02"
Curcumin4]  2.77£0.14* 0.91 + 0.06" 0.65 +0.04*
FAH 263.489 24.266 36.020
PE 0.000 0.000 0.000

36.020,P=0.000), WM LLEEEH R, 5 Control ZHAHLL,
CurcuminZL A1 WT 2H Rab7 F)%¢56 3 A5 IH i 1455 (0.65 +
0.04 vs. 0.45 +0.01,P=0.000;0.57 +0.03 vs. 0.45 +0.01,P=
0.001) ,Sham #4176 A 5254k (0.45 + 0.02 vs. 0.45 £0.01,P=
0.980) (£ 2. K 4),

N

R &
< N o o

Rab7 S S s S - )

3  Western blot #ill &40 Rab7 & BKIFIX

2.3 Rab7 42 N2a/APP695swe 20 L1 64 B 407

1£ N2a/APP695swe 4fl i ' 53 Jll % % pecDNA3.1 peD-
NA3.1-Rab7 NC—-siRNA HI Rab7-siRNA J& ,Western blot ¥
W LC3 T 1 p62 HFRIA, B ZE 20071 5 4l LC3 M &R
IRIK- | 25 5B G478 L (F=0.593,P=0.767) . TP L4
ZERL R, 5 Control ZHAH L, peDNA3.1 2H . pcDNA3.1-Rab7
#H NC—-siRNA £H fil Rab7-siRNA 2H 0 LC3 I & A iy 23k 15
ToHH i 22 5 (0.42 +0.02 vs. 0.43 +0.02,P=0.254;0.43 +0.01
vs. 0.43 +0.02,P=0.669;0.42 = 0.01 vs. 0.43 =0.02, P=0.231;
0.43 +0.02 vs. 0.43 +0.02,P=0.622) (£ 3.8 5), 4R, 2 [H
BT 2E0HT 5 4 p62 KRBT 22 W EA G E R X
(F=759.234,P=0.000) , PitH tLEZE 5 WK, 5 Control 4141
I, pcDNA3.1-Rab7 H1 p62 2 FH 25 257 (0.09 £ 0.02
vs. 0.38 +0.02,P=0.000) , Rab7-siRNA £} p62 & 11 (135
HH 2341(0.76 £ 0.01 vs. 0.38 +0.02,P=0.000) (% 3 & 5),

&3 HBALC3I Fnp62 WEAFRIEKTF (xxs,n=3)

F:a, 5 Control 41 H#E, P<0.05;b: 5 Control 4 58, P>0.05

Western blot #5il14%4H Rab7 A FRIANE R, B RTT
255717 4 20 Rab7 A RIBKT , 25 BAGIT#E L (F=
24.266,P=0.000) , P LLILER B, 5 Control ZHAHIL,
Curcumin Z1 1 WT 41 Rab7 & H #2400 B9 710(0.91 +
0.06 vs. 0.59 +0.03, P=0.000;0.80 + 0.08 vs. 0.59 +0.03, P=
0.002), Sham 2 JGHH 225 4k (0.57 £ 0.05 vs. 0.59 = 0.03, P=
0.698) (% 2 [ 3) . HIEEFOEHRIC Rab7 G, HOLILR £
W5 K, Rab7 FR3k T ARG, AHAEAZ rh ok WIS aR3k B0
H I 2001 4 P BFERIE, 2R ARSI E L (F=

4159 LC3 1 p62
Control 2 0.43 +0.02" 0.38 £0.02"
pcDNA3.1 20 0.42 +0.02 0.39 £0.01
pcDNA3.1-Rab7 41 0.43 +0.01" 0.09 +0.02*
NC-siRNA 4] 0.42 +0.01" 0.38 £0.02"
Rah7-siRNA £ 0.43 +0.02" 0.76 £ 0.01°
F A 0.593 759.234
Pl 0.676 0.000

1 :a, 5 Control 4 4L, P<0.05;b: 5 Control 41 14, P>0.05

5 5 B R 45 A AR TE S & B, peDNA3.1-Rab7
2H TR HUR B A WA AA LS R4 T Control 41 . peDNA3.1
20 NC-siRNA £H I Rab7-siRNA £ 0 3= % g X502 5 ) F 401
FImgE AL (151 6)
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G, A AR S AN e SR RHALS & T2 A
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W im (A2 RALTE A W LA 75—
2

Rab7 J& Rab & (A ZR G EE M 52— 1R —
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5[l B A RO A e 2 A Ve AR B B
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R S5 A AR, Han J A5S0& I, 28 R 0] LIRS
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FXF Rab7 2 FIYEFHIBESEEC D | W AA T 2Rk
2235 20 Rab7 PIVEH BOZAE I X, A
ZH IO & B, 22 08 25 0T LA el 4 v A P P 22
Rab & 119 A3 50 [ W0 PR (E IR AR
ZWFNLAHRIE R ER , R % Rab 21
MR AT T30, ZE M58 H X N2a/APP695swe 2
Morh AR A R, AR SRR A,
N2a/APP695swe s Rab7 753 T 7K K 55 1K
TR FRIERA TR (228 E R A i 4 R Rab7
() 2 5 8 2 A0 R PN W 9 3 7 B — 2B BRI
I, ARG — 25 2 33k R UTER Rab7, WE X H
WEIL A, 250 L B, 11 5K Rab7 J5, 41MEN A
Wi AT 2 2 B B2 WS 1) 1 W 7 T A 5 4, T R
Rab7 J& W) 2= 22k SUZ R H WEARZEH) . Western
blot K45 5 % B, Rab7 B AR [ W16 A 2 1
LC3 Il 9 3R38 To IR AR (B AT LR i B AIG p62 11
Fib R U [ WA S A R ARSS A R AR .
O AT D0, 22 88 4R 5 Rab7 BIFRIA)T , FEAEHIZE
TAEHE A WG IEY , AT S B 2 R
B [ TGP AR U B AR R, AT B a4
T R H AT A DGR ] Beclinl  Atg7 FlAtgl6L1

LS,

ZE TR ASHIESY e B 22 B R 0 LA UE N2a/
APP695swe 2L PN Y B W3, AL 3228 5 4w i
LN Rab7 MYERIE Ak F WK S B IR LS G 47 ¢,
LRI —FRER TCe H Z ik &,
HAE BRI — D50 AD TR FG YT S fit
B

2 % X W
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