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2016 FENREBFREFLRSE

BRI E D

R R —AR E

2016 F, WM EEFBREIIRERE
FREFEETHEARFERAPEREA (Yoshinori
Ohsumi), BAREthTE AR B WA I 53 R EX
BHIRRTR.

42 90 F4), AFBREERESLITH
fEERARIEER, MEMEESHRITH
FEERMEARE, H5T T ALARPEFE
KMNERIH, KBRANHABREET
ATt T RN A K B B HERF
Ho It5h, AiEEBERNRE RS RER,
KRS RHLTE B W5 E R R ISR SRR (LAE
TR AAE S SRR RA RSB,

2004 £ 12 BHhRAY (Science) RERBEBRAIFARFIA 2005 FRIRUAASARRZE,
2005 £, (Autophagy) FEEIH, 1EEBBHNAREZEE T ERHNQIAEN. RIE
PubMed #iEEHURIIBMARXRXEINET, B 1963 FLEFIBIRIFER Christian de Duve BEIR
IR B BILSE 2016 FHARI FRAMB REFIRIER, IDRESHRE ALY ) 25000 RE,
ME 2016 FIRFHERLLK, MREMHIMMARE—ERFEETK, L 5 & PubMed WRAIHERX
XEAEBT 30000 7, EMTIFIEIULR. BT, ERIRFREBES 2T L85,
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B (autophagy=self-eating) B/ BAEME, B EZAAEE BRAEXE R (autophagy related gene ,
Atg) BOIFHE T 7 R RES (KR AE B SRS BRI AAE R T 12, BRErT B LEZRRRIS G, (et 4
BEEFRZMERTEE, HWAESERIBFL R, B EIEEES 4 TR E 8RR
BEHETHIESE R, & SAMNBREPNG, B THENERKRE, (RIPAML A5
RESAN S L5, SRR NI S U R AR =N E . ERNBETBAN B ABEEFA; B8
WS AT RE SRSIRH . PR R AR S, BEESIRAMIE T F MAKRE, BRETARRS =
.k ERERMERITHRFS SMHERREIEPRIEEEER,

___________________________________________________________________________________

IRIEERYIRNREEA N AR RS B 7370255 (B1)

@ EB® (macroautophagy): &I EAEWNEEEMIEREA (autophagosome) BF
AR, REBRESABERS, —RIER TGN BEREEE %R,

@ #BE% (microautophagy): B ABARFERANF EEEELITENAMES.

@ HFHENSHEM (chaperone-mediated autophagy, CMA): BF KEFRQ HEFNE
B7E HSPT0 fHBAYZEEBN T, i@id LAMP-2A $inikitin A RS (4,

AUTOPHAGIC
® _+* CARGOS

S

autophagosome

S

Macroautophagy

Chaperone-mediated Microautophagy
autophagy
T
HSP70
® chaperone " SAME A . LC3/ATGS

EL. 3FREMEIRE (Duraes Fernanda Vet al. Front Immunol, 2015)
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BEEE— R L RTRARER 2 BRREHIRE, TRdi2H, AREERAS 7 BEUED. IR
BRIRRPROSEEREE, FHRUAEAUKRESIEME, P EREHR. S B8R JEIhER. VN = BERARE,
RABREFIMRR D BWINEEN. RE ARG EKRFEZSSMERIES AL £,
BBRR R I ER A A TANER (B2) ©

-l e " g’ .
. ! “ ATGIZATG7

[ Becint ) H ATC2 WP " . . .

H g ATGIZATGI0 w ATGT2ATES  §  LCHIATGT w LCHATGS

H. ATG12-conj. system :|. LC3-conj. system

:E. ULK1 compex i iF. PI3K compex : G. ATGSA system

ED. BWgAY & iR =R (Lietal. Molecular Cancer, 2020)

@ BRI EEWIESESHIEIET, UKL E&WA12H ATG ZEMEN, HEL T a1 BMAL,
@ REEMBREFEIRR ATCEBMBERRERESE, MM AP RATIUEIREEH (FRES AR, phago-
phore) ; FEEREEAVZ T, FEWPEEHNIR R T2 B8, REF MM AR BRE (utopha-
gosome) o

G BRFSAEERE BRAETREEEARBIENCRASEHE AR, F58BFRE,
@ BRHARIZNE BRRASAESARIS A BMOAES (K (autolysosome) , IRAATEARSIA/KRESHY 1
B TEEEaEY.

B2, BENARHELRARNNEER ERERRIED, SR — N RENERFEREMNE
ST ERYIBIE AT, B BMR(E, $HiN 5 A ARS, 2R B RAEs AT R RRYD.

M BN R ESEFFIRE. SERIRTS. SR SRINREFIEX, HZ S BHHIET, SIULKLEBER.
BeclinLil 2% AMPKEER %o 1 B HERY & 3120, B SME O el s H A B AR Bo
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WE 2 i, EEEHNAREDESR, SHEREXERBEERRNRRNER. E5h1E, BF
HKEEESPETEH 40 RMEN ATC EENER, HBASHERSNHIADYZ BEERT.
EEILEARES, HESHBERALNT 20 Ml ATC BEET, E7EaE AR
&, HARTHEREF. XEERNDEMER (R1) WOF:

@ ULK1 BEsz0E &Y, 84% ULK1/2. ATG13. RB1CC1/FIP200 #1 ATG101;
@ PI3K 4%, B84% VPS34. VPS15. Beclinl 1 ATG14L;

(@ ATGOA BiZZRYE, BFE ATGOA. WIPI1/2 Fl ATG2A;

@ ATG12 iZEMLERRS, B4F ATG12. ATGT. ATG10. ATG5 #1 ATG16L1;
® LC3 ZEMLERRY, H81F LC3A/B/C. ATGT. ATG3 F ATG4A/B/C/Ds

Genes Protein function description

Mammals Yeast

ULK1/2 Atgl Is part of the ULK-ATG13-ATG101-FIP200 complex and phosphorylates Beclinl; interacts with

(Unc51-like kinase Atgl3; is involved in initiation of autophagy, membrane targeting, membrane curvature

land2) sensing, and lipid vesicle tethering

ATG2A/B Atg2 Is part of the ATG9/ATG12-WIPI complex, which is important for ATG9 recruitment to expand
autophagosome

ATG3 Atg3 E2-like enzyme in LC3 lipidation; autocatalyzes itself to form ATG12-ATG3 complex for
maintaining mitochondrial homeostasis

ATG4A-D Atg4 Cysteine protease to process Atg8 by removing its last amino acid; and deconjugate Atg8-PE;
involved in LC3 activation and delipidation

ATG5 Atg5 Is part of the ATG12-ATG5 complex involved in autophagosome formation/elongation, acting as
an E3-like enzyme in LC3 lipidation; interacts with Atg16 and plays crucial roles in autophagy.

Beclinl Atg6 Is subunit of the VPS34-PI3K complex; recruits Atg14 or Vps38; interacts with Bcl-2; and lipid
binding and membrane deformation

ATG7 Atg7 El-like enzyme interacting with E2 enzyme Atg10 or Atg3 involved in LC3 and ATG12 conjugation;
and forms a thioester bond with Atg8

MAP 1LC3A-C, Atg8 Modifier; Ubiquitin-like module conjugated to PE and used as autophagosome marker;

GABARAPS,GATE-16 recognizes the cargo-specific adaptors; and in vitro membrane tethering

ATGOL1/L2 Atgd Transmembrane protein; interacts with ATG2-WIPI complex; shuttles between PAS and peripheral
organelles to deliver lipids/factors during phagophore expansion; and self-interaction

ATG10 Atgl0 E2-like enzyme in ATG12 conjugation with Atg5

ATG12 Atgl2 Modifier; ubiquitin-like module conjugated to Atg5; forms an E3 complex with Atg5 and Atg16;

and interacts with Atg3

ATG13 Atgl3 Is part of the ULK-ATG13-ATG101-FIP200 complex involved in initiation of autophagy; targets
mTOR signaling pathway; interact with Atgl and bridges Atgl and Atg17-Atg31-Atg29;
recruits the Vps34 complex via Atgl4; binds to LC3; and interacts with Atg101

ATG14L(Barkor) Atgl4 Is subunit of VPS34-PI3K complex; interacts with Beclinl to assemble the autophagic-specific
complex; membrane targeting and membrane curvature sensing; and promote membrane fusion

ATG16L1/L2 Atgl6 Binds to ATG5-ATG12 complex acting as part of the E3 enzyme complex

RB1CC1/ FIP200 Atgl7 Is part of the ULK-ATG13-ATG101-FIP200 complex involved in initiation of autophagy; interacts

with Atg13 and Atg9; forms ternary complex with Atg31 and Atg29; and senses membrane curvature

WIPI1-4 Atgl8 Is part of the ATG2-WIPI complex which is important for ATG9 recruitment to autophagosome;
binds to PI3P; required for the retrograde transport of Atg9; and complexes with Atg2

ATG101 - Interact with Atgl3 and forms the ULK-ATG13-ATG101-FIP200 complex

&1 BRAEXRERNEEBMEAHYE HFIAE (L etal. Molecular Cancer, 2020)
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i 5. drikEn E
MBI USIEEREN, MEEBMBER, LA U2 ERUN, SF&NEER
(mitophagy). SEUYEEEMR (pexophagy). ABRMUKRIZMEFBRERRIR. IRERER
BEARIENZIESENER, ENARRESEREFUFAEERSE,; EREERNEER
FRIPAREIEN, EEENBERTE “AXHR (house-cleaning) B,

£ ROS. EFMRZ. ARTESINARBNIEAT, ARABZERIELEERMCEIRG. K55
BRI AR RN S RE AR SBEERNE, MMTEMARIIEIIREER, LRFARNITFER
BOTRRE, X IR ALNIE B,

SLHABEBEZR PINKL-Parkin T SEEFEEERSRAZRANEFNERIE, EEFHT,
PTEN 55388 1 (PINKL) B3 LRI AL R R 7 IESEE AR, HRETLIRAES MPP (242,
PEEWAHIARIRRRZERDES PARL t0E], RAFH PINK RIEEIER, HWEOMAER S4%
RIAZIRAT, PINKLBIIMERZAIES (TOM) ELKAIMETRRR, BUEHIBE Parkin, BEELA
RIMEEBIZER VDACL # Mfnl/2 # Parkin 525, BSLNFER, ZRKE, 8 p62 £
ARNZAEZEEELNEIINEPRER, SBOZRUNFYETS LC3 S5 wBERIaM®EAH, MHA
Y B A S R ES ARE ST A B MORES (A, BE& MV IR,

. Phosphoric acid
' Ubiquitylation

Isolation
membrance

Autophagosome

Autolysosome

Milochondrion degradation

3. LRk BRT ) FH1%HI (Guan R etal. J Biomed Sci, 2018)
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Part- 2
SRR R

A2 —.TE BRI, AT R BS 5 £ ENFEY
E D FHHIRIhEE, tH57E B E R AR B ER T
ARiEE, BIEIE M IREER B REENFIA 6 m iR s 8w
il XL B RREYIRIE A RN T BRERRSR, T ARK
TREYETT, SRR H B A E E R IERTRYATT SR,
AERGY, BAVLARRERNTABLFRRE E B BB EN
=g T

ALK TR BHEOEERIR, TETNE, AL, WEBHRSHEAL T,

BINBRLER (MTOR) HEEE BRR N FEEE EEM AT EA.mTOR (Akt and MAPK signal-
ing) EHMTORBES HUESS, B R R4 ; Ti7EMTOR (AMPK and p53 signaling) #i0%IfE,
B & LS B, BEAE X ERE (autophagy related gene, Atg) i@id fiZAkAtg12-Atg5 # LC3-II
(Atg8-1I) E &R BRR{RHIF AL

B EEEREID G AR AR T, M R NIRRT 2 FE A EFRZA, BB ~RNIFA—
PNRBEE R AFEFE, ERIENERR VIS SHARET, EREEBSEHMABILT
S5MAATERSE LBHEENTR. IMEETESE T, 0TNF. TRAILF] FADDERIES B
BIRR&R %, b5, Bl-2th B B R M EERNIFTEF, HARATIRIZRD, B3 5Beclin-146
TR E &), RiEIHBeclin-1IE S AR B K,

ERERIED D TR R 2,

B R Ehs B A ST
Rapamycin: EMHEZR, mTORIIHIF (& A) Chloroquine: S, JAESAHIHIT

EBSS:Earle'sTF#IEAR, HIETH Bafilomycin Al:
EEEERAL RFRIPHIF

Lithium Chloride: 3-Methyladenine (3-MA) :
S1LE, IMPase 37 3-FAERIZRR, hVps344nHI5T

Xestospongin B/C: NHACL: S5z, AR AN FIZE
FBE4RE B/C, IP3RIEHFIE

2. BMIE S K B MR

B #i1% A BE 58 Rapamycin, EBSSE, & F8I B REINHIFIE Chloroquine, 3-MA, NHACIFN
Bafilomycin A1%5,iXEE B SEEDFIFNINHEIFET LA B ECE/ANH B L ERREIMER, FtAzE T
DURIBSI R BRSNS HI7 . B 2 B @R B L E 4,

activators

Initlation ) T
= = o iy . /
=D
" El4. BB
0 | sen (ol | | omos i Lorenzo Galluzzi et al.
|+ CompoundC. o o EEEE

Nat Rev Drug Discov,
2017
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EAEEFGT, AR SR ERE EENR. RENRRSFAHTEREESEE LE. 5
5h, BERINGI0 5 R L BRRE X, IIEE. MERITHERFNERFE ETARBRSTRNE
ENMREEELREZ BEFEEATER, MHF LEEFEERERN NS Z. ARE %
BESEIHE, B ANMENRN S ES !

Part - 3 e

A » »
AN 4 ) \)
a ]I _L‘y\ll‘l )5 {2& AR T AL, SR H T ERE, BN S H TR SRR AR BN S TR

—TIFEEENT E. BEEM RIS FREIL RS B B R T B WM B MR RRAZS

RES,
BYS 5 T 2 EARET I, Fit, ARE B E LR
= BB R EETIE. AT, AN EEE— 1%
MEESITE, EAE RS I E R T, BE SR MRS AT R
REBBHAITH, W BN EHTES T, 4 aEATE FRBR MARIAR, WE B
NZEE, e
AR SEIS % N R(YE 734 T B RIS 4Y, 3
ARSI R TS E TN E BT AR T BTk, i PN,
=) ' = 1] \9 m"' E| 'R'?‘QHI ak, o
EEEHEIEE, 1 RSN AR KRS EINE R L EemEEE G
B, AR B WA B e Tl A E S e, RS IR
S B E R R A B RIS R R S FR53, SN
ABEW. iZiE S
BRI  BEE, EREAS BEEHA
BBEfR
5. BT~ B A (BAETL) Fl B AEs (K 4. 0 I R A S

(WET3K) 7274 (Noboru, Mizushima et al. Cell, 2010)

LC3 (light chain 3) £#FMAP1LC3 (microtubule-associated proteins light chain 3), R BT
12, BB R AN BREAR IS, HIL A PRILC3 S EE B R B A X R HApgS/AutT/Atg8 BB EIIR
14 FZLEIIBILC3 AT 93 9 =F: LC3A. LC3BHILC3C, E AR, LC3BRZ AAEXIT 520
LC3ZEABHEEELEIRRAgATI = CIRokE, R EH RBIE, = EAMRREMAILC3 - EE MR
W2, LC3- IS EIEAGTHAtg3TENATZ RAF A RS IR T, SHEIEELZ EZRZ (PE) 81BEX, 2L
LC3-IHE (LT BRIARIME E, AT AR A S, JME EAILC3-IMRAtg4 IR, =4 LC3-1HEIR
T ; WEE_EBILC3- I AES (ARSI 7, SE B MOARSARLCIR 2IRIK (Bl6) o Alt, B TIFE R I
BT BN MER AR M LCIZGFP-LC3, BIRI SEEIRT B M & A A9,
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Autophagosome Autolysosome

PE: Phosphatidyl ethanolamine
@:LC3B

6. LC37E B & 4 BT (Induction of the Expression of GABARAPLL by Hydrogen Peroxide in C6 Glioma Cells)

GFP-LC3 #3%¢#1 mCherry-GFP-LC3 IR KIET RS

B2 ALY, GFP-LC38imCherry-GFP-LC3R &R BB E HMARE, ER L EME TR S M A=
WEREREERIIIR. Y ARAESATRE, BRI AEAITEEGFPRILER, MimCherryik A A
S, BSARAZ I @I (BT) o Aitt, BEF TS T LU LC3R BT R F RIS B 7.

Autophagic flux

Late
endosome Amphisome
mCherry-GFP-LC3B

Yellow fluorescence N Red fluorescence

E7. LC3EBWIT RSB ER B SA R RIMEL (Hansen T E, Johansen T. BMC Biology, 2011)

___________________________________________________________________________________

(OFFAWestern Bloth:MILC3-II/IELERIZE AL LT BIEAZBY (E18) - B IERZALAT, 3R AL C3- I Esfife—
INERZ AR, BE/ERPEA SR T AIRERILC3-l EI AT LB LC3-I/IELERI A/ Vit B MK FEYE Ko

QFRLC35h, EAth B MR ZFOAE AV L B] LUR F I B HR. B, p62 @i 5c, 28— B MIE
op62 (HRASQSTMIZER) , LA T =MEE1I52A AL - NitPhoxF1Bem1 (PB1) 54335, SHELE AN

’ & 400-077-2566 / www.wzbio.com.cn service@wzbio.cn ‘

[

-
-

o7& 55 ok

5

B

=
[—

=
g
3%

&
=

Clitiz RHEX (UBA) &35, 5T 2RFA, p62&E R
SEHELEMI AN UBASE S, 2 8] AR I (LRS
Xig) iR 5 BESAEE Atg8/LC3LES, UBA
L e e A D N (g = = | AN Ao
o, p62fEASEELCIMBRIZR U ER Z AR
R, WIEF MR B R BRI, 2 51 BWIAES
AR B KRR E A% (B19) , Frlp62%&
HIRAE S BRSEN ST AEx, FLt, FIH
Western Bloti@lip622& HYZRIAE W AT LR
TN B K (BE18) o

Autophagic degradation

Y

3

Lysosome =~ TSIzt

Selective

entrapment
«—p

Starvation - - +
Bafilomycin A - +

.
s

«LC3-1

Les “Lc3-1

B-actin

El8. WBHMILC3. p62&E HBIFTRIA
(Yoshii, S.R. and N. Mizushima. Int J Mol Sci, 2017.)

Substrates

B rs usa
LC3

Autolysosome Autophagosome

formation

9. p627 T SHEE M B¥EER (Ichimura Y et al. J Biol Chem, 2008)

Fusion with lysosomes

440 nm 620nm >86nm

620 nm
. ®
(]
@ Keima L4 Low pH
)

Signals excited at ~586 nm

Autophagy induction —
Signals excited at ~440 nm

E10. & T KeimaZE BHI BT
(Yoshii, S.R. and N. Mizushima. Int J Mol Sci, 2017.)

Keima@—FPHEUREIMR N EH, HIWIE
WAL T AENpHE, fEP IR
KiER D FEL40nmA586nm b BE.
KeimafE PR M pHA R IE S RER
R, BT A W = Pl BB AR AR R (E110) o 15 4B
FFRAIKeimafs @ B AR (A A i BRAFIERR 1%
B, FKeimaft & 2ENE R (RS
SRAEE B —mt-Keima, fERLRIKE
WEARIC) AT T RELER B ERER
2, EF keimatVi& MR HETE E E AR i
17, ARG NISE SR T A IARER
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1. =pE=a

RS EERZH ERRES BERKE b ES
CH842100 ATG13 NM_014741 1443 bp The ULK1 kinase core complex
CH870272 ATG101 NM_021934 657bp The ULK1 kinase core complex
CH826495 BECN1/Beclinl NM_003766 1353bp The class Il PI3K complex |
CH810399 PIK3C3/VPS34 NM_002647 2664bp The class Il PI3K complex |

P a rt — 4 CH841329 PIK3R4/VPS15 NM_014602 4077 bp The class Il PI3K complex |
CH838864 ATG14/ATG14L NM_014924 1479bp The class Il PI3K complex |
CH854934 WIPI1 NM_017983 1341bp The ATGIA/ATG2-WIPI1/2 trafficking system

—“—‘ n CH882336 WIPI2 NM_015610 1365bp  The ATGOA/ATG2-WIPI1/2 trafficking system
L~ , nn CH821707 ATG12 NM_004707 423bp The ATG12-conjugation system
= ATG10 663 bp

CH805558 NM_031482 The ATG12-conjugation system
CH828790 ATG5 NM_004849 828 bp The ATG12-conjugation system
CH886537 ATG16L1 NM_030803 1824 bp The ATG12-conjugation system
MTEEAYMANTFHERERI, BEEEIREGEE CH824179  MAP1LC3A/LC3A NM_032514 366 bp The LC3-conjugation system
. o . CH837322  MAPILC3B/LC3B NM_022818 378bp The LC3-conjugation system
KBRS B Rk SIRER YRR SBT3, TS
BB RERR) W ERE R BLRESE, HARE CH893675  MAPLLC3C/LC3C  NM_001004343 444bp The LC3-conjugation system
A USRS E I ERIE M, SARMBRAEIT AHE DT CH811236 ATG3 NM_022488 945 bp The LC3-conjugation system
B Qﬂﬁ it = H:II *&ﬁiﬁ,ﬂﬁ 7!] ) g-‘_ E_’ﬁi:ut% 7 E @Eﬁ?ﬁjﬁ CH878793 ATG4A NM_052936 1197 bp The LC3-conjugation system
b} SIS o 3y
. CH896350 ATG4B NM_013325 1182 bp The LC3-conjugation system
A =] =2 =
m, #REYR URHERARTIA, @8 AEEEMAXE CHB04672 ATGAC  NM_178221/NM_032852 1377bp The LC3-conjugation system
HIEN 5352 B2, ShRNATEFE, CRISPRE[E, A LC3E & CH800065 ATG4D NM_032885 1425bp The LC3-conjugation system
- — CH871029 ATGT NM_006395 2112 b, The LC3-conjugation system
WATREFRS, SHER. SHAE. BHONE, BRES ’ jueation=y
HEUHHRER, JEBEIFACMY, EEIFE Ac-terminal Flag&6 X His

2. FESR - BREWITHE

FERBTR RNEA TR

AdV5-CMV-GFP-LC3 GFP >1*10E10pfu/ml

AdV5-CMV-mCherry-GFP-LC3 mCherry. GFP >1*10E10pfu/ml
;S: & AAV-CMV-GFP-LC3 GFP >1*10E13vg/ml
}' ; i g/ AAV-CMV-mCherry-GFP-LC3 mCherry. GFP >1*10E13vg/ml

ARVI-CiNm O,
Rl

(G amzn
ULELET

BLEWAXRE
5%E~
LS ES

EEEY) BT S R ERE [
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A 4

Part -5
% Wl e o

HEEYIREZEERARER, AT mEBHEF 2
2 A F 2 FhE 5T S, fan+R4E, BHAE. BRESA OBES 2 5 @,
HEXMFREE LB AT TF(Autophagy).{Molecular Cell).
{Journal of Cellular and Molecular Medicine Y& Z Mt 5 H7
Fil. H BB X LR R RN D ZA S ERARE R E—
LS EMEURZ T AR R E 2 ERAER L R !

Metabolic
disease

Apoptosis

P 3 Pulmonary
b disease

©

/‘

Vascular Neurodegenerative
disease disease and

Infectious
diseases

1. Ad-mCherry-EGFP-LC3B 2t H4 4 (A iRt R B Z 4 AE) , MOI=50 (2i83%ETF Reference 1)

Merge

H4 cells are transfected with
Ad-CMV-mCherry-EGFP -LC3B.
The fluorescence intensity of
GFP was stronger in the SEV
group than in the Ctrl group,
but there was no difference in
the fluorescence intensity of
RFP between these groups.

2. Ad-mCherry-GFP-LC3B &t HL-7702 4Hf (ARFIEE4HAR) ,MOI=20 (HiEREF Reference 2)

GEFI 5 pum

GFP mCherry Merge

HL-7702 cells are transfected
with Ad-mCherry-GFP-LC3BThe
amount of autophagosome
and autolysosome indicated by
the autophagy marker protein
LC3 readouts was increased by
gefitinib (GEFI) .

400-077-2566 www.wzbio.com.cn service@wzbio.cn
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3. AAV-mCherry-eGFP-LC3B /&t ARPE-19 48 (ANMAE LRR4ARA) ,
BEBE: 3.2X10E10 pfu/ml (#EREF Reference 3)

4. Ad-mCherry-GFP-LC3 /&% NRCFs 4Aff (RIUIESFHTE AR OIERLTLELIR ),MOI=50 (3B AT Reference 5)

GFP

Hypoxia Normoxia

TSA
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ARPE-19 cells are infected with
AAV-mCherry-eGFP-LC3B.24 h
Cd incubation markedly increased
the number of cells with more
red puncta (white arrow heads),
while CQ pretreatment yielded
more cells exhibiting yellow
signal and significantly decreased
the number of red-fluorescent
RPE cells after Cd exposure,indi-
cating that Cd functionally activat-
ed autophagy.

The mCherry-GFP-LC3 localiza-
tion in NRCFs cultured in a
normoxic environment or after
hypoxia with or without TSA.
NRCFs cultured in a normoxic
environment displayed basal
autophagy with intact flux.

5. Ad-RFP-GFP-LC3 &t HOC2 4 (KEOAAAAE) , MOI=50 (%iEREF Reference 6)

normoxia H

.
e

dilution vaspin dilution vaspin vaspin+CQ rapamycin

GFP RFP

MERGE

HIC2 cells were transfected with Ad-RFP-GFP-LC3. Rapamycin is shown as a positive control.
Puncta representing autophagosomes and autolysosomes both increased significantly under
vaspin treatment after H/R, indicating that vaspin exerted promotive and reparative effects on
autophagic flux, which were blocked by CQ.

6. AAV B HUWE1 ERE{Z:#/EAFALP LC3 MR, ($iERET Reference 7)

C LC3 DAPI Merged

shNC

sh HUWE1

The mice are intraperitoneally injected with rAAV-shNC or rAAV-shHUWEI .In addition, the forma-
tion of LC3 puncta were greatly increased in mouse livers injected with rAAV-shHUWEI .
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