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LW F WS AR ¢ R AR 3k g
- N2a/APP695swe ZJIELF B WEVE

RA#HLR EFLEK OBLAAKLF FLEHELE B
(ERBERKRF 1. BMEEGREEHETE ;2. HERERITPO, EK  400016)

(# E]EK.LEHFREHER (curcumin) ¥ N2a/APP695swe 4L B WEAE R AU M , HF— T2 H E AT N2o/APP69Sswe 41
ML E MR TTRENLE, 5% OIS 4 4 BF A TR IRAH (WT 4H) .25 3 3T BRZH ( Control £0) YAINT BE4H (Sham 41) 2 HEAL
FH4H (Curcumin #H,5 pmol/L), Western blot 73 Bkl H MkrR R ) LC3 1 AURYEE SQSTM1 BIRiE, LUK Atg & Beclinl |
Atg5 Atg7 Atgl2 Atgl6L1 fRIK; RETOCHER —FRIE SQSTMI BERMRIE, FLU5RIEERMM A BIKIERRET (GFP-
LC3) FIYE SR L 14 (LysoRed) J5 , OB LR AR BN IRER 1 WEAHN IS BRI RS BAS T B M . 455 : Westem blot Z52%
288, Curcumin 41 LC3 11 3 (35 BE 0 FR 41 B 8375 (0.59 + 0.03 vs. 0.11 + 0.01,P=0.000) ; [Fl&F, Curcumin 41 SQSTM1 2 H
FOE BB HE2H B A (0.19 £ 0.04 vs. 0.66 + 0.05,P=0.000) , SR LR ARIIE T SQSTM1 BHMIXMRAHE, X
£ RMEWMELRI, 53T BL ML, Curcumin 4 4HMIP B WA BRI (154.67 £ 7.37 vs. 89.00 £ 7.21,P=0.000) , [F]&} B W5 RE
BB B AN (84.67+12.50 vs. 42.33 £ 6.51,P=0.000) , Western blot #t— 10 & 8 , 5%} FBZHAH . , Curcumin £ Atg TE
Beclinl \Atg7 .Atgl6L1 K325 85 B HE0(0.55 £ 0.09 vs. 0.10 + 0.02,P=0.000;0.89 £ 0.12 vs. 0.39 £ 0.07,P=0.000;0.36 + 0.07
vs. 0.13 £ 0.02,P=0.003), T Atg5 Fl Atgl2 A E R TLH 23R X (0.79 £0.12 vs. 0.79 +0.10,P=0.470;0.94 + 0.13 vs. 0.87 +
0.16,P=0.587), %it.E R E MR N2a/APP695swe 40 HIAY B MK T, HALHI T fE 58 & A MR A % H Beclinl \Atg7 .
Atgl6L1 BYRBH X,

[<ER | ER/E,; AW FI/RIKEGEE ; Beclinl ; Atg7; Atgl6L1 .
[hE523E]R741.02 [ZERERAER]A (W7 B #]2016-11-17

Curcumin improves autophagy in N2a/APP695swe cells via elevating

the expressions of Atg proteins
Kang Qingmei’, Liang Jie',Zhang Xiong®, Zhou Fanlin! ,Li Dan',Gao Minna! ,Li Yu'
(1. Teaching and Research Section of Pathology ,College of Basic Medicine ;
2. Institute of Neuroscience ,Chongging Medical University)
[ Abstract JObjective: To explore the effects of curcumin on autophagy of N2a/APP695swe cells and the underlying mechanisms.
Methods ; The N2a/WT and N2a/APP695swe cells were involved , and were divided into four groups:wild type(WT) group,control
group,sham group and curcumin group(5 pmol/L). Western blot was carried out to detect the expressions of LC3 I ,SQSTM1,and the
autophagy-—related genes(Atg) including Beclinl, Atg5, Atg7, Atgl2,and Atgl6L1 proteins. Immunofluorescence was used to test the
expression of SQSTM1 protein,too. After transfection of pPSELECT-GFP-LC3 and LysoRed into the cells of four groups,respectively,
confocal microscope was performed to observe the difference of the number of autophagosomes and autolysosomes in each group.
Results : Western blot demonstrated that compared with those of control group,the expressions of LC3 II protein were significantly
increased in curcumin group(0.59 £ 0.03 vs. 0.11 + 0.01,P=0.000). But the expression of SQSTM1 protein was attenuated in curcumin
group than that in control group,simultaneously(0.19 + 0.04 vs. 0.66 + 0.05,P=0.000). And immunofluorescence also verified this trend
of SQSTM1 protein. Then confocal microscope showed that the number of autophagosomes and the quantity of autolysosomes were
improved in curcumin group,compared with those in control group(154.67 + 7.37 vs. 89.00 + 7.21,P=0.000;84.67 + 12.50 vs. 42.33 +
B4 48 . f A H , Email : 694679011@qq.com, 6.51,P=0.000). At last, Western blot further found that the

R AP RBAT R, expressions of Beclinl, Atg7,and Atgl6L1 at protein levels
BEEH:F 2, Email:lyu100@163.com, were increased in curcumin group when compared with those
HEeTBE. BRARMNFEALTBAA (%5 .:81671261), of control group(0.55 +0.09 vs. 0.10 £ 0.02,P=0.000;0.89 +
R % H AR : http://kns.cnki.net/kems/detail/50.1046.r.20170426.1820.052.html 0.12 vs. 0.39 + 0.07,P=0.000;0.36 + 0.07 vs. 0.13 £0.02,P=

(2017-04-26) _ 0.003). However,there was no significant difference in the two
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groups at the levels of Atg5 and Aigl2 proteins(0.79 + 0.12 vs. 0.79 + 0.10,P=0.470;0.94 + 0.13 vs. 0.87 + 0.16,P=0.587). Conclusion
Curcumin plays a key role in elevating autophagy in N2a/APP695swe cells and the potential mechanisms is associated with Atg

proteins including Beclinl, Atg7,and Atgl6L1.
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HEREEARAERFEN —FEFEE
AR, XA RN R EEEEERN
YER, 7E BWAEAER) 3 Fhig e (B AW IR B W 41
FHENMSFHER) S B am(RLEF s g
mE, AT AR B ) B FEMRE , WRHRET
ZHgR, X —IBP, MR NE e S
HIAOIRTE BUZ BEGE 1, R0 Rl B M (i) s B
J& B B Mgk g SR I, F T AR E R
Wy, TR RIE AR B WA B, B AR 5 i B A
EEREE BN E AR, R ENaE
R HEFBNESDR IR RS, A
Xof 2 RS B AR PP VE A, WA DA A B AR R —
MHBHERE, BB, EX—IEP,FE
H g Ff & # A (autophagy-related genes, ATG)Z 5
H, Beclinl (HFx BECN1, BEEE ATG6 KRR ¥))
ERPEEEERN— I EEHN T, B BB L
A AR AtgS . Atg7 Atgl2 B Argl6L1 Xt T a7 1
RS A& REBENERY, MEMXED
24% 3(microtubule associated protein 1 light chain 3,
LC3, BEEF ATGS HEE FIIRY ) WFER 2 FIER,
BIr vz TARMUR AT LC3 1 5T Bk
M LC3 ., BARE, L3 I MR ERFTRIAM
MBS, MU B R E R , &
RESE L T B Wik K i A B e s B A | | DRt e 1
B AERRERERICE LS, BRRTIREEAS
Pl M ZIRAT IR B RSB MER A
AHIRE, SEAESR, R B Z WIESE R B, e iR 4T
PEER T, B 7 E AR X AMGE B RPEA, B
— 7 EANSR B A REIOUR P , FO B AR &
TE R B WERL L, B & M 4 R A B ST
T, Wik, EREES BN ER, EHASE
‘HH 1(sequestosome 1,SQSTM1)/P62 E—MBELT
WEMXEN 3 WEH, S5 amiERmmR, JHER
Wk by e BB R AR J SQSTM L B3R 5X 7K -7l (]
R M AR E AL,

Z B E (curcumin) B A ERHE YR X PRI
—F R EY, BATR GUE TR S E
FO, A BWERMR, WG RR.FIRG R M B #E R,

TEH 2R MR 4 SH-SYSY P, EH R ibiE
HeaE LC3 I /LC3 T 15 B M, FEK A AL 52 A 41 fd
FET0, AFEAT PR LRI, FEREHERST
6 ™ A BIFT IR PRI 2R (Alzheimer’ s disease, AD) 3l
YRl ——APP/PS1 XU /N RAE D CAL1 X,
AR A A B & | [FlAT , SN Western
blot SZEH & TR LC3 II/LC3 1 A LI BA B8 00, 3R
B WS EREIRIY SRTT , 7E AD F, ZEEXT B
B, Bl BRZ ERASISHR, KYLGIEE LT
HE— 5T, ARSI N2a/WT 2 N2a/APP695swe
Ve RERY AR E R R B B HEN22/APP695swe
YA B W K B IRAER , #E— ST R B
FIYLE, S AD MBFST FIBH IR IR LI AKE

1 MHE5REE

1.1 #fdkde 2 A

INBR M 2298 (neuro—2a, N2a ) BF A= Y (N22/WT) FIE2 &
F23K Swedish KRB A APP69S I (N2a/APP69Sswe ) 4l
M s el B TR 2R R R it , R EMWH Sigma A F];
OPTI-MEM ,DMEM 332 EHW B Gibeo 2w ; 4 175 (FBS)
W B Hyclone A5} ;G418 I B Amresco AR ; HEHEX-HEE
AW (100 x ) . Western blot IR &M H B A X EYH ARH R
A F] M B R AR RS IR BB R AL B FOLIRET LysoRed
BB YA B ; B BLIE R 1L 25 1 75 W B AN
FREAYT B-actin FREPL LC3 . SRBHT SQSTM1  REHT Atgl2,
i Beclinl HiiA4 31 B AL 5T MU EAA: YR ) & Sigma
Z3#) \CST 2 /) 3 A Y@t 8 /A W) (X H SANTA CRUZ 2

© A R AgS REBPL A7 B P AgleLl Bk A

ABclonal 23 8] ; LIS % IgG/Alexa Fluor® 488 Wy H AL 5t 42
SHEYBEARFRAF,

1.2 Fik

12,1 4R K EAE N2a/WT Hi N2a/APP695swe £
M 37 CEAZBIEFMD , HEB S8 47%DMEM [47%
OPTI-MEM 5%FBS #1 1% # 8 £ WA IR S EH K
(N2a/WT A% ) Fl 47%DMEM ,47%0PTI-MEM ,5%FBS .
1% % 5 B & PLA 200 pg/ml G418 AR & B M
(N2a/APP695swe 4MIIEFHE ), BF 37 C.5%CO, By¥E 4
HigsE, BOTEUE KA T8,

122 BB FEHRIC SQSTMI HIFE X BT H 4 KK
N2a/WT F1 N2a/APP695swe 40/, 73 BB F NS XKEE
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JE 1 24 TR R A L (5x10° ML) . 24 h J5BEFLEEHL 1/3
) N2a/APP695swe AT 2K (5 wmol/L) AL 24 h; ik
HX 1/3 19 N2a/APP695swe AT T DMSO ¥ (5 pmol/L)4b
B 24 h, AbHESEEESS  YLEE 4 HANMTE S, F 0.01 mol/L PBS
HEVE 3 K x 2 min,4% 2 B HEEF % 20 min,0.01 mol/L. PBS
YR 3 IR x 5 min, B AYIE % 1036 M is A EtiA] 37 °C .30 min,
HH 58 BT , R TEREDTR SQSTMI (1:100)4 CHEF L7 .
0.01 mol/L, PBS % 3 YK x 5 min, {# P& YEHRIE (Alexa Fluor®
488) LI EPT AR HL (1:400) ZIRMEE 1 h, F/5,0.01 mol/L
PBS %% 3 ¥R x 5 min, DAPI %t (A %4 4% 5 min,0.01 mol/L
PBS {E¥E 5 x5 min, HLHHERE FFlE A BOI R &
DT, LRER 3K,
1.2.3 BB IR £ B B AR WA B 1 s Al AR B At
SoP B K B N2a/WT 1 N2a/APP695swe 4L, 3 HIHERD T
WA HEE KRR 24 FLAR L HIC A 1 (5x10* A~AL) . F#4l
LI A B iR 5 50%~60% , 43 5% 4 pSELECT-GFP-LC3 4if
A W R R4 (1 pgltest, i Lipofectamine 2000 % Y4 ])
6 h, ¥ IEH 35 SRR SE TR , BEALIEEEL 1/3 £ N2a/APP695swe
YA, 2 E (5 wmol/L)ALFE 24 h, FEHL 1/3 1Y N2ao/APP695swe
4l DMSO 9 (5 wmol/L)ZbFH 24 h, 55 Y B AL (Ao
B4 LysoRed (1 pumol/L)30 min, F 0.01 mol/L. PBS ¥ ¥ 3
WK x 2 min,4%2 % B EEEE 20 min, A 0.01 mol/L PBS &k
3 ¥R x 5 min, DAPT AL ¥44% 5 min,0.01 mol/L PBS ¥k 5
W x 5 min, PIOOEHEKE R FE R, SOt REBHME TN
MR SCIOER A 3 IR, FRIRSES AL ALK 10 SRR EEA T
g,
1.2.4 Western blot #ill] LC311.SQSTM1 X Atg T H KA
BB AE K B N2a/WT Fi1 N2a/APP695swe R EHEITH5 5%,
BEALIEEL N2a/APP695swe AHHIK 1/3 #EATZHEE (5 wmol/L)
AbFE 24 h, 1/3 $E4T DMSO % (5 pwmol/L)Ab3E 24 h f5 , H
2 EHIREUAR & HIHREAS AT 19 BCA 2005 40
W I , 2R R B SE 56 (Western blot) 23 31 i € LC3IT,
SQSTM1 Beclinl \Atg5  Atg7 Atgl2 Atgl6L1 F 2 (4 # kK
. & Image J #4044 LA A K S (B-actin) IH)
JRBEAR , ARV 2R 268K Y B-actin Y LUIEZOR , 9280
HE 3K,
13 %itF 54

K FH SPSS 18.0 HEATHEIT 24047, T A BE 38 LA 45 =
PRl (x £ ) FoR, YL HLECR BRI 2 J7 28 434, 2L 16]
WP AR LSD—t #6536 ¥ 5K #E a=0.05,

2 & K

2.1 £%%38E N2a/APP69Sswe fm it LC3 11 6943k | Bl B
KAk SQSTM1 #3 & i&

L EAFLM 24 h 5, LC3 T K SQSTMI ) 2E /K
R (E B 1), WE 1 AR, 5 Control HAHLL,
Curcumin 201 WT 24 LC3 I (i HF A RIS 2R A5
22 L (P=0.000 ,P=0.000) ,Sham £ 25 5% T4 1H2F 2 L (P=

0.669) . 4 T RIN F Wk It 2 7538 1, [] B 3 S SO N
Western blot 3 AR M 4420 A SQSTMI FERFRIE, Western

blot 25 R 7R, 45 Control 21 AH H , 22 % 25 B B 1 R (R 41 iy
BRI SQSTM I 2 H R IAMAEF (P=0.000) , 5 WTHRURAH
{81 (P=0.000) , Tfii Sham £ SQSTM1 & [ Y25 W JCHA & 22 5
(P=0.715) , BOEIR A BB 2 b SQSTM1EE [ Y3
BIRFE S Z MR LER A 1B AT L, SQSTM1 & &L T
MR, A AEAZ K W33k, 5 Control ZHAH L , Curcumin £
5 WT 205650 5 ] 1 FAIK, Sham 20 TCH S48 4k

£ 1 £HALCIIF SQSTM1 WEARIAKTFE(n=3)
Tab.1 Expressions of LC31I and SQSTM1 in each group ( n=3)

2051 L3l SQSTMI
WT# 0.268 + 0.053" 0.386 +0.019*
Control#f 0.112£0.011 0.664 = 0.050
Sham#H 0.123 £ 0.010" 0.650 = 0.064"
CurcuminZ] 0.592 +0.031" 0.193 = 0.037*

F i 151.614 74240

P 0.000 0.000

7 :a, 5 Control AL, P<0.01;b: 5 Control £ H 4%, P>0.05

WTZH ControlZ  Sham#H CurcuminZd kD

L3l * g 16
L3 14
SQSTMI 62
B-actin | 43

A. Western blot ¥l 4520 LC3 11 \.SQSTM1 BABEIL

SQSTMI DAPI1 MERGE

WTZH

ControlZH

ShamZH

CurcuminZf

B. SO MR B BIEE A 41 SQSTMI B /KRR
B 1 LC3I#1 SQSTM1 ZEREARE AL IEHRFiZKKTF (400 x )
Fig.1 Expressions of LC31l and SQSTM1 proteins in different
groups(400 x )
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2.2 £k %3 e N2a/APP69Sswe 20 L P # o4 44
ESHE & 2

2 B 25t AT DA I A0 e AR R Y I A 1 S
(2, 2), Wk 2 iR, Skt iR Ameik 2o/ Gt
&iﬁ?ﬁﬁm B0 /N AR RV A, 25 A TP B LB IR 10 4>
AN FEFTITEL, Control 4 Hr &g (0, [ WA /)N s5ECH (89.000 +
T211) A, B0 [ W Al A /N TR (42333 £6.506) 1
Sham Z1 4% {0, [ WA/ NS ECR (86.333 + 10.408) /4, 4 (1 [ Ik
VA AN A BCK (39.333 £ 8.505) 4, 1 Control 41 5L, 1
IG5 48 1295 5 (P=0.727 . P=0.693) ; 15 Control 24 Lt
Curcumin 41 P&, [ WA/ S8 (154,667 +7.371) )5 8
{51, [ WSEVAC A4S /N A5 8K (84.667 + 12.503) YW B TH i, 25 5%
PG G i 2435 L (P=0.000 . P=0.000) ; WT 2H % €5, [ A4 /)8 1
KO (141,333 + 10.599) 4>, {7, [ W5 74 Bl A 50 (85.333 +
7.095)4~, 5 Control 4AHHLES , 25 5947 W i G2 2 7 (P=
0.000 ,P=0.000)

B i B

F2 FHBWMEEWAEEHE(n=3)
Tab.2 Number of autophagosomes and autolysosomes

in each group ( n=3 )

4151 ELFRLSA & 1 W s AR
- (10 4L ) (10 44l )
WTH 141,333 + 10.599" 85.333 + 7.005"

Control 4 89.000 +7.211 42333 + 6.506

Sham#{ 86.333 + 10.408" 39.333 + 8.505"

154.667 +7.371°

CurcuminZf 84.667 + 12.503"

FAH 45.658 24.341
PA{H 0.000 0.000

¥ :a, 5 Control #H L4L, P<0.01;b: Y5 Control 4H H4%, P>0.05

23 E#HERD Ag &9 Beclinl (Atg7  Atgl6L1 # & ik
F W E AT IR TS Atg % F1 Beclinl  Atg7  Atgl6L1 1) %
ik 4 AtgS Fl Atg12 8 KA A W E B AR T (56 3, 18]
) o W] 3A 7R, Control ZHARMEH Beclinl \Atg7 \Atgl6L1 i

A A 5 Control ZHAHTEL | Sham ZHL AT Beclind |
Atg7 Atgl6L1 ARk a4 o] W 22
P=0.976) ; Curcumin 41 %% Control ZH 4f i Ff' Beclinl  Atg7 .
Atgl6Ll =R AR AR R A, ZRAgH e E X
(P=0.000,P=0.000 ,P=0.003) ; WT £1-5 Control :»’IH"IH]i il
i Beclinl 1 Atgl6L1 (1315 4t W] W 34 it
X (P=0.000,P=0.000) , Ifij Atg7 &Y 11<!‘\'|IH’”J e i A2 4k
2GR L (P=0.884) , SR 1M1T, W] 3B JIi7 , Control £
M ArgS  Atgl2 H A I H&iﬁ; 55 Control ZHH Ik
Sham 2 AtgS , Atgl2 45 [ 18 T I 25 57 T4t iE X
(P=0.803 .P=0.476) ; Curcumin 2 Y5 Control Z # [t , Atg5 .
Atgl2 MR B ZEFIL R L (P=0.470 P=0.587); WT
25 Control ZHAH IV, Atg5 Atgl2 (1Y # 3k 2 Rt i g it
23 U (P=0.451 . P=0.753)

5 (P=0.744 ,P=0.906 ,

7[1| FR

GFP-1C3

LysoRed DAPI MERGE

WT4

ControlZH

B2 MArHRERMBEVNRAELLEEM B EBE
B B kA A 25088 (800 x )
Fig.2 Number of autophagosome and autolysosome in different

groups observed by confocal microscope(800 x )

£ 3 &% Beclin1.Atg7.Atg16L1.Atg5 #l Atg12 BHFIXKTF (n=3)
Tab.3 Expressions of Beclin1,Atg7,Atg16L1, Atg5 and Atg12 in each group ( n=3 )

21 51| Beclinl Atg7
W TZH 0.73 + 0.06* 0.41 +0.09"
ControlZH 0.10 + 0.02 0.39 +0.07

Sham4H

CurcuminZf{

FAH
PAH

0.08 + 0.00

0.55 +0.09"

9741(\

0.000

0.40 + 0.06"

0.89 +0.12*

23.356

0.000

Atgl6L1

0.60+0.11"

0.13+£0.02

0.13 +£0.02"

0.36 = 0.07"

33.520

0.000

AtgS

0.79 £ 0.10¢

0.73 £ 0.07

0.75 £ 0.06"

0.79 +0.12'
0.301

0.824

Atgl2
091 +0.15"
0.87 £0.16"
0.96 +0.13"
0.94 +0.13'

0.210

sa, 5 Control 44, P<0.01;b: !

3 Control £ b4, P>0.05
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WTH ControlZl  ShamfH Curcuminfi kD

Beclinl 4 “

Atg7

Atgl6L1
Agl6L1a

A. Western blot #4840 |} Beclinl . Atg7 . Atgl6L1 T [ HIFIA
WTH ControlZd  Sham#l  CurcuminZd kD

32

Agl2 4

B-actin

B. Western blot #4520 [8] Atg5.Atgl2 TEHRIFIX

B 3 Beclini.Atg7.Atg16L1,Atg5 R Atg12 FEAR R BA
K%K E
Fig.3 Expressions ofBeclin1,Atg7,Atg16L1, Atg5 and Atg12 at
the level of protein in different groups

3 it i

ADE—FLUIBIZ SIREAE A I Th R RERS LA B b
ZREMRGRER N FERI MR ZR TR, B
TR FERA FEEA DR ZRAINE ,AD B R
B AR E BB —, AD BIRBHLE
BRI RSB, i L “AB HEABIE” 5 “Tau
B R E, BRRER R Z RN, BER T
BT AR LA R R4 B EE N EEHRY
SEBIRILN Tau B FAIBCHTERKTIITIS, AW
VR EERE A REEER  EE R R SRR
Tau B H R0 AR fo5 P ERE 2 | MY,
Han ZH5 59, FEGEN AT , 2R ETLIER
B [ W I P R AR AR BRI RS, 7R

IBRITHERIR RS MIFFE H |, JaroonwitchawanZE % Bi)
FRE RN IR B, KA R AE S A SH-SYSY
PAT, > APP BP=AE , AR AT s LR B
LR LMEBE APP/PS] XUEE B /N B KB 19 1
5 CA1 X &4 BIEND, SR1T, 7E N2a/APP695swe 4
M, RERRSIAT IR A WA/EH HRi)
KDL , ARSCHH N2a/APP695swe 4HHIAE S AD )
YHMAR R BT A, é’ﬁ:‘%ﬁ?u 5 wmol/L ¥k
FEALEE 24 h 5, AHHEEEIE R RS0, KL, 205
IZEE S pmol/L ¥k EALBE N2a/APP695swe 4i i
24 h J5 , RBURMLSE BRI TE R, LC3 T VER
BRARMRERREEES, FE RIS, KR
A LC3 1 T RN BIER T, AR EN T
HEERNIMNERN 1C3T, 5ZRHFRAFRKRZ,
2016 4E AgHERE L LC3 1 /actin B8 LC3U/AC3 1,
V&4 B B B BT 5T ) SR T8 R0 A SEBG H Western
blot f Il H W MIAR SRR LC3 N ZB, £ HE
A HEE R AR, LC3 I A WFE R B, 2
REGIHHEL, REEHENERL LR, £
HELHE AREBKEBRABHE Z2RF
FiHEX, ULERERZEZTLUMESH N2a/
APP695swe Sl B BRI A4 .

SR, B AR A —IE <X TI8)”, iR A WA RE
IBA S B AR LEA | 8t IEF S, W& E AR
YHER,; K2, B Wi BN, MORRE 5 i A
IEESE, ERE AR, &5 R4 8wk
FeTs, i, BRI L | B RILS SR I A AR
VLB R W B BPE A, R PRl B 2
KiE%, 7 AD IR H, BIR Wang 51 Jaroon—
witchawan 5008 2243 I M FEAR AR SR SL B UERR T
ZEEMAWKRHEER, BB T LC3 1
BEMES LT, UK B SRR, 5 8w
ARADNSHRMATE, BBk ERETSH
B A& 6 A B Y MR AR RIE R, ARSE
I SN B R E H SQSTML MEA 5B
I VS i R B O ARG , SN 4 TR M S BB T R MR R Y
&L, Western blot 5HEFIEEERIRY  BEH
EALHES HI4IHE,SQSTM1 B E MR IXBHE T,
ERASIHER N, EHERIRESLTHEH
B, Fnt, HRADMEENED EHELHEE,
YR B s B AR R ECE B BN, BMTEY . LA
FERER ZEERUEEEIR N2a/APP695swe 4
M B B Ve, BLRB R B MR At 2 XF N2/
APP695swe IR EIRIHVER
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AR R R, FEFE Ay EHN
25 HEELIEE, EEIL i, i Be-
clinl FIZRIAREH BT WK R4, A, B Atg5,
Atg7 Atgl2 & Atgl6Ll 2 54 M Agl2-45i & it
FEAME LC3 . Atg3  Atgd Atg7 S 541 L H) 1L.C3 &1
HHR 2 £ EREANT B EE gk E
P REEEENIENY, E1 HEED Atg7 /G
Atgl2, JR3h Agl2-Gia i, iz S HAME FHE
YEFS 56 B2IE I Agl2-Atg5-Atgl6L1 EEY7,
£ B WRTE B R R B, 1B A Y- ST B Wi R
SRR A  PRHERT A MR R U KAE,
A}, Atg7 B AT 8E LC3 1 3] LC3 I A& 107, X 3 I
R EREE REIER, IRERNR, Rk
T —SSCHR BB T, 40 AtgS B A7, WIURY
B W K B A ARG B, LR PR A S R
Ak H BRI, BRI, 2 E R0 LGB R
Atg A Atg7 1 Beclinl B3R 0E 3 B W&, X
I8 N B R B AR AP VE R0, RATTETEIA St &
B, EEHE W DMEH AD R B D CAL X Beclinl
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