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Fig.1 The possible fusion mechanism of neuronal autophagy with lysosome after ischemic stroke
Bl SRMMEZE R EHETT B R E AR S R AT RS
BRMPERGA S, A RO RS, F R AR A OE (ESNARESE &9 . /NGTPREE . A . SR Dkt o M
FHAWATN R R 003 B F#ATHY . AR HATAYRITFEBERE , 2l il PE kA b S F ORI B R R & T REPLIRIIA . LC3: BB RCE AR

##3; Rab7: /NGTPHf,

32 HEEANSERE-SEEREHILE
BB R A 3 B AR - T B Rl 6 1) 5 — ol
KR, DMEBFSE A B8 b [ B 25
A 4288 A& 1K (homotypic fusionand protein
transport, HOPS) Xf T K43 fll & S - #R & U A
af/b e O R, HOPS g Ak I AR -5 il 1A
Al OGN . ZEMFLE T, BRI T 5 AN
FiEr 92 2 11 Atgld, EPG-5 B¢, Hih | Atgl4 il
o 5 STX17 45655 A K- EHAR G, JFRse
SNARE &A1& % WAL PR S I ph 2 o0 h 0
565 Atgl4 MILC3 Z [ e A b Bl G, X HrP i
HARYLH AT BE S Atgl4 N REZ 161 A K Atgla &
SNARE & S HAFWES , i [ WeAR-Fs B AR5 &
A RETSAT S BV, T EPG-5 38 i 55 Rab7 F1 LC3 4%
BHIHSE R SNARE Z 59, MM fiE 2 SNARE
BAA YA A VRS RS BT BE R &
B, KSR/ S BEPGS FA%: sk FTENPE K F-
FREAL P, HEARAE IS T BB 5 1 AR -V il
PTG BT A i AR ) By i 2 A OC . TR

Z:ot, HOPS A gl i STX17 7 S5 A mifk
HEME BE F - ARG 1, JF H HOPS 1y
B Vps33A it £ E SNARE & AW 41, B 1k
FLfg A, g2 AR R TT I F AR -V A
() A A 28 A ISR TR RS HOPS &2 & 14 I Ak
Vps33A. Vpsl6 ¥ Vps39 J5 & B [ Wi & A Bl
HIERTL R I G ™ Y A, SEAMR R S hi T
AL 1 (UV radiation resistance-associated
gene, UVRAG) i a] L5 H MR TAE H >k
fH5FHOPS, DM mlG &R 2 2 MR i
WA, FAEMESMNE MR (transient global
cerebral ischemia, tGCI) ', UVRAG [k = 21
IR Vps16 Fll Rab7 Z [H] AR ELAE ], BHIE A WA -7
F ARG I R4 S ez 7, HEX R
T e HOPS S8 (i 55 b /7 itk — 2P AR 5%
3.3 Rab7/r S HEBE—ABREKR SIS

W L 20 ) 4 i AT 2 Rl GTP S 54 &
FI AR -V B A Rl G, b Rab7 90 A F
TR-FE R R & B RS 58 1 TEph 20 A vkt



2023; 50 (D

BEE, % BT BEAEBER BRI SIEEGRNEKEE fEHET B R 81

P Rab7 F20E A AE F AR B L ), A
PR Rab7 5 BEW 12 TR A He A -1~ 52 5 W ARt (14 75
AGFRIFHAG Rab7, S5 [ W ik- AR S o
i Rab7 o] LAl o 5 2 A & ik Sk & 1 (RILP
(Rab7-interacting lysosomal protein) . PLEKHMI
(pleckstrin homology and RUN domain containing
M1) ) S5 R TEEE R | BT RS i gl
fERER A R AR . (Rl EHA L, Rab7 8 #1555
0% F PLEKHM1 1 RILP 4351 5 HOPS W 5£ Vps39
I Vpsdl 45, RAZHE A WA B RS
1M TSR, Bk LS Rab7 E2ATHAESE A
WA A DRE 7, (HB AP A, TEMETT
PR, 383 Rab7 5 RILP AR EAE, AT
DIPRAE AW, e fh 2oty ', H 2L
ATRES A MR- AR IL E O B A SR A 5 I
RIS Rab7 55 [ WAV B PR Rl 22 6] A HER ¢ 5
b T

gi b, RIEMOITEMERG SR, B A
TR, AR ITOR PRI AR SO

4 MZTEEREREERERTR

AR, HORERZ A\ ST [ Wk It B A7 Bl i 4
WA & AR e AR R AL, G2 AR - il A
ARG . WO UHOIGI TR, SR
PRI IR FAA RURIRIT R R, VISR 2
IR R P -

4.1 A¥ESNARERAE B R IERS

i A 45 SNARE 1T DAy F Wi b fg, &34
R IIRE. BFFT R, VRO T LA F W
BRI A 2T A R TR A, DT 22 i
AR TR Th T AR LR E T 1, A RS ARk N/
FHHE J5 A1 P SR R 4% A i b, R I REAE
—EFERE PR STX17 m bR o L ) B AR -5 i
NG S R E N Dl AT G R 7 L 2 v /1 K /I B
WA W 5] A SN STX17 i 3245 1Y FH IET
2 [ ARV AR R G b, BN R A S
Ik AMNS G, RIS ezt

I — T &F X BT 2R 9% ¥ 8K (Alzheimer’s
disease, AD) MfF5ERW, REHEN 1BRILE,
i 1 IR 11 A2 5 VAMPS I /R, I HARoE
VAMPS8 5 [ Wi /A SNARE 454, M [ Weik-
WBRARRLS BV, Bt A A IR VAMPS A BIA
S SR ML A 2 R TR L

AT B ) BE T R AR AT PR AZ T IR T 145

IHE R T SNAP29 4 S i 11y dnd 25 30 7 S s X 1
WA - 75 B Al 5 RO I, AR SO - VS TR i
TSl A s R R E R B STA R kR
B, SNAP29 (1) O-i% % B-N-Z [t & % i 4 b
(O-linked B-N-acetylglucosamine, O-GlcNAc) 1&ifi
X} W ARV A 22 1] () SNARE R A i & ELAT 17
PEATVER B, B, SR g TR, iR
O-GlcNAc #% R il ki 28728 SNAP29 ) O-GleNAc 7 1.
Al AR B [ WA B RS I VE R

WAL, 4% mTOR o Al D[] 422 08 4% [ Wi
K-S AR AL A B RS . AP K B, mTOR % £ FHiK
T 1 PR S A e B A RS, I A
TE R, STX17 52 A A W i WA fige 0, B 24
M S 5 A A 6 mRNA 58K OF, o2
JG [ MER AT B, B, ROk AT DAL S, il
1 mTOR MR LIS % F B e 00, 31X 7T g
SRyl G R 0/ PR A A A PR A T TR
42 PEFEEQREEERES

PE R HEER U S 5 RE vT LUK F W,
IR . A Y A T UVRAG i ik
TR A M AN FRUBERY v g | IR R A, BRI 280
INFE 55T, HHLHI AT BE 55 HOPS (141 25 B g A 6
75— K B AGCT R RFaT 2 W, Bl 48 Wikk 58
5 UVRAG-Vpsl6 HHEAEH, ] L & %
WE X WIS AT I Ao, R AR A 1 AR -
AR RS, 51 A 4 fofe i B9 e 28 A P4 ) D7
AR WGE A B R TIRYT, fEm KR AES
Rab7 %0 A EPGS 81k, % i I 1AV il
TRR A BERTS R R AW, IR A R EHATE
B IR/ BRI B L/ P B R AR R B
P Cy 1Y R385 8 T {45 LC3 Fl Atgl4 2 [|] 3
AL, KA AR EER BV, X AR S Atgl4
AT IIREZ A O, XM IR Atgl4 fi
H MR- AR R G AR TR RE . R IR A U 3E it
SR S ko AR LT Atgl4 eIk, R IE H MR iA-
BRSNS . PR ARIE PO IZMFRAR
SRR Atg14 42 I ik Bl i 5 AR - TR AR LA
W B R T O
4.3 A#ERab7E HR R B IR FERS

STl i JA 5 Rab7 eI 4% [ W e i 1) F 5%
B, ABRSEE S A EE P25 PR S Rab7
(IR, DR A MERL R, HEARBLH AT RES A
H R B AR AL A A OC 7 Ak, ZEE W LY
Jin5 Rab7 41 H AVE R RILP ik, ffpk [ AR 2



-82- EMUFESEYIRHR

Prog. Biochem. Biophys.

2023; 50 (1D

IR, AR ORI AR o A T i 3
Rab7 FIl 0 ik 453k 8 FH Z MU AAH LA, A fie 2k
WA B AL U A AR o 33t S AR R 4
BRI s A R AR TR
4.4 Hp7iERE B RRER

Ty Nb A JLI AR F VR B A 1 D7 3 i,
MAREHE—MEFRN T, FIEERMAEK
i ¢ P AR R 22T AE TG RO BE D T 44 . A BETE R
B, M gEE A ] DM R S 09 s, s
A Mg A R, (HBARBLHIRI] 0 BAZ
S R T 388 e R A B R L £ 1 e -
RERER, W E I D RESE R KA pR T RE
BN B B 2 o0AET, (HRX PR K Bk
FRLE LD RN T Fa E— 2B IRTE 1 b,
T PRI A B 2 T R PO S VA A A R
e, D RE SR AT, et A
PR-IE AL s RARIE T HE— L7 o fe gt
il B TRAERL] o

5 II=SRE

AR SR e i e 0 R 2 o A S RS ) e
TRRAT SIS R, R R AR T A WV A
Rl B R AL A SR S R s ORISR . H
WHSMHNZ AT ZRMESm AR 52
HAEM, AR TTZES BRIMERAS 5 ) F v R
PrEAT AT, EMER AR ST, JUHOR A RIR-IR
R AR & BT B BARPLE . R A B AR 51k
A RS R, DU B 32 e PR R AR
B SOR IR AL, DBl e L A A T T A A
fic 485, shimtEiiAEh kA )m, AR
Tz, AR 22 A TR IT I 22 B
MR, P A AL S A W R RS2 A O
AR M ARG, it — 2 4R9E . g ks
201151 L1 VAL ) | B i EZb e 4 | e e ST AR
INRERE IR, LR E AT s i A R 7525
7, FHCR T A5 1 22 LA B OT 5 A R T e 5
PRIk

& % x W

(11 RECGE LS, 5RAN, 5 5 00RE AR s B P g 2 o 5 i
LM ANHMEE . T ER LA FZ%RE, 2020, 36(9): 1709-1714
WuZY,DengY H, Zhang Y J, et al. Chin J Pathophys, 2020, 36(9):
1709-1714

[2]  Jiang X, Andjelkovic A V, Zhu L, et al. Blood-brain barrier

dysfunction and recovery after ischemic stroke. Prog Neurobiol,

(3]

(4]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2018,163-164(4-5): 144-171

Shi Q, Cheng Q, Chen C. The role of autophagy in the pathogenesis
ofischemic stroke. Curr Neuropharmacol, 2021, 19(5): 629-640
Ajoolabady A, Wang S, Kroemer G, ef al. Targeting autophagy in
from molecular mechanisms to clinical

therapeutics. Pharmacol Ther, 2021, 225(9): 107848

ischemic stroke:

Kalra P, Khan H, Kaur A, ef al. Mechanistic insight on autophagy
modulated molecular pathways in cerebral ischemic injury: from
preclinical to clinical perspective. Neurochem Res, 2022, 47(4):
825-843

Zhang L, Wang Y, Pan R L, et al. Neuritin attenuates oxygen-
glucose deprivation/reoxygenation (OGD/R) -induced neuronal
injury by promoting autophagic flux. Exp Cell Res, 2021, 407(2):
112832

Klionsky D J, Abdalla F C, Abeliovich H, ef al. Guidelines for the
use and interpretation of assays for monitoring autophagy.
Autophagy, 2012, 8(4): 445-544

Sha S, Tan J, Miao Y, et al. The role of autophagy in hypoxia-
induced neuroinflammation. DNA Cell Biol, 2021, 40(6): 733-739
XuH, ZhuY, Chen X, ef al. Mystery of methamphetamine-induced
autophagosome accumulation in hippocampal neurons: loss of
syntaxinl7 in defects of dynein-dynactin driving and
autophagosome-late endosome/lysosome fusion. Arch Toxicol,
2021,95(10):3263-3284

Lorincz P, Juhasz G. Autophagosome-lysosome fusion. J Mol
Biol, 2020, 432(8): 2462-2482

Liu Y, Xue X, Zhang H, ef al. Neuronal-targeted TFEB rescues
dysfunction of the autophagy-lysosomal pathway and alleviates
ischemic injury in permanent cerebral ischemia. Autophagy, 2019,
15(3):493-509

Cheng A, Tse K H, Chow H M, et al. ATM loss disrupts the
autophagy-lysosomal pathway. Autophagy, 2021, 17(8): 1998-
2010

Fu X, Liu'Y, Zhang H, et al. Pseudoginsenoside F11 ameliorates
the dysfunction of the autophagy-lysosomal pathway by activating
calcineurin-mediated TFEB nuclear translocation in neuron
during permanent cerebral ischemia. Exp Neurol, 2021, 338(4):
113598

Lai Z, Gu L, Yu L, et al. Delta opioid peptide [d-Ala2, d-Leu5]
enkephalin confers neuroprotection by activating delta opioid
receptor-AMPK -autophagy axis against global ischemia. Cell
Biosci, 2020,10(6): 79

Liu Y, Che X, Zhang H, et al. CAPNI (Calpainl) -mediated
impairment of autophagic flux contributes to cerebral ischemia-
induced neuronal damage. Stroke, 2021, 52(5): 1809-1821

Yihao D, Tao G, Zhiyuan W, et al. Ginkgo biloba leaf extract (EGb-
761) elicits neuroprotection against cerebral ischemia/reperfusion
injury by enhancement of autophagy flux in neurons in the
penumbra. Iran J Basic Med Sci, 2021, 24(8): 1138-1145

Zhan L, Chen S, Li K, et al. Autophagosome maturation mediated
by Rab7

preconditioning against global cerebral ischemia in rats. Cell

contributes to neuroprotection of hypoxic



2023; 50 (D

BEE, % BT BEAEBER BRI SIEEGRNEKEE fEHET B R

83

(18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(311

(32]

[33]

Death Dis, 2017, 8(7): €2949

Hossain M I, Marcus J M, Lee J H, et al. Restoration of CTSD
(cathepsin D) and lysosomal function in stroke is neuroprotective.
Autophagy, 2021,17(6): 1330-1348

Zhang X, Wei M, Fan J, et al. Ischemia-induced upregulation of
autophagy preludes dysfunctional lysosomal storage and
associated synaptic impairments in neurons. Autophagy, 2021,
17(6): 1519-1542

Hou K, Xu D, Li F, et al. The progress of neuronal autophagy in
cerebral ischemia stroke: mechanisms, roles and research
methods. J Neurol Sci, 2019, 400(5): 72-82

Hu M, Wang R, Chen X, ef al. Resveratrol prevents haloperidol-
induced mitochondria dysfunction through the induction of
autophagy in SH-SYSY cells. Neurotoxicology, 2021, 87(6):
231-242

Wang C, Liu C, Gao K, et al. Metformin preconditioning provide
neuroprotection through enhancement of autophagy and
suppression of inflammation and apoptosis after spinal cord injury.
Biochem Biophys Res Commun, 2016,477(4): 534-540

Yagami T, Yamamoto Y, Koma H. Pathophysiological roles of
intracellular proteases in neuronal development and neurological
diseases. Mol Neurobiol, 2019,56(5): 3090-3112

Lin M, Ling J, Geng X, et al. RTN1-C is involved in high glucose-
aggravated neuronal cell subjected to oxygen-glucose deprivation
and reoxygenation injury via endoplasmic reticulum stress. Brain
ResBull,2019,149(14): 129-136

Shen Q, Shi Y, Liu J, ef al. Acetylation of STX17 (syntaxinl7)
controls autophagosome maturation. Autophagy, 2021, 17(5):
1157-1169

Tian X, Teng J, Chen J. New insights regarding SNARE proteins in
autophagosome-lysosome fusion. Autophagy, 2021, 17(10): 2680-
2688

Takats S, Glatz G, Szenci G, et al. Non-canonical role of the
SNARE protein Ykt6 in autophagosome-lysosome fusion. PLoS
Genet,2018,14(4):e1007359

Saleeb R S, Kavanagh D M, Dun A R, et al. A VPS33A-binding
motif on syntaxinl7 controls autophagy completion in mammalian
cells.J Biol Chem, 2019,294(11): 4188-4201

Tang B L. Vesicle transport through interaction with t-SNAREs la
(Vtila)’sroles in neurons. Heliyon, 2020, 6(8): 04600

Kumar S, Jain A, Farzam F, et al. Mechanism of STX17
recruitment to autophagosomes via IRGM and mammalian Atg8
proteins. J Cell Biol, 2018,217(3): 997-1013

Hua R, Han S, Zhang N, ef al. cPKCgamma-modulated sequential
reactivation of mTOR inhibited autophagic flux in neurons
exposed to oxygen glucose deprivation/reperfusion. Int J Mol Sci,
2018,19(5): 1380

Hua R, Wei H, Liu C, ef al. Phosphorylated mTORCI represses
autophagic-related mRNA translation in neurons exposed to
ischemia-reperfusion injury. J Cell Biochem, 2019, 120(9): 15915-
15923

Chen L, Xia Y F, Shen S F, et al. Syntaxinl7 inhibits ischemic

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

neuronal injury by resuming autophagy flux and ameliorating
endoplasmic reticulum stress. Free Radic Biol Med, 2020,
160(22):319-333

Tang Q, Gao P, Arzberger T, et al. Alpha-Synuclein defects
autophagy by impairing SNAP29-mediated autophagosome-
lysosome fusion. Cell Death Dis, 2021, 12(10): 854

Yan W, Fan J, Zhang X, et al. Decreased neuronal synaptosome
associated protein 29 contributes to poststroke cognitive
impairment by disrupting presynaptic maintenance. Theranostics,
2021,11(10):4616-4636

Diao J, LiuR, Rong Y, et al. ATG14 promotes membrane tethering
and fusion of autophagosomes to endolysosomes. Nature, 2015,
520(7548):563-566

Wang Z, Miao G, Xue X, et al. The vici syndrome protein EPG5 isa
Rab7 effector that determines the fusion specificity of
autophagosomes with late endosomes/lysosomes. Mol Cell, 2016,
63(5): 781-795

ZhangY, Han X, Tang Y, et al. Weakened interaction of ATG14 and
the SNARE complex blocks autophagosome-lysosome fusion
contributes to fluoride-induced developmental neurotoxicity.
Ecotoxicol Environ Saf,2021,230(12): 113108

Zhang X, Wang X, Khurm M, et al. Alterations of brain
quantitative proteomics profiling revealed the molecular
mechanisms of diosgenin against cerebral ischemia reperfusion
effects. J Proteome Res, 2020, 19(3): 1154-1168

Jia R, Guardia C M, Pu J, ef al. BORC coordinates encounter and
fusion of lysosomes with autophagosomes. Autophagy, 2017,
13(10): 1648-1663

Jiang P, Nishimura T, Sakamaki Y, et al. The HOPS complex
mediates autophagosome-lysosome fusion through interaction
with syntaxinl7. Mol Biol Cell, 2014, 25(8): 1327-1337

Liang C, Lee J S, Inn K S, ez al. Beclinl-binding UVRAG targets
the class C Vps complex to coordinate autophagosome maturation
and endocytic trafficking. Nat Cell Biol, 2008, 10(7): 776-787
Xing R, Zhou H, Jian VY, et al. The Rab7 effector WDR91 promotes
autophagy-lysosome degradation in neurons by regulating
lysosome fusion. J Cell Biol, 2021, 220(8): €202007061

Yasa S, Modica G, Sauvageau E, et al. CLN3 regulates endosomal
function by modulating Rab7A-effector interactions. J Cell Sci,
2020, 133(6): jcs234047

Amaya C, Militello R D, Calligaris S D, ef al. Rab24 interacts with
the Rab7/Rab interacting lysosomal protein complex to regulate
endosomal degradation. Traffic,2016,17(11): 1181-1196
Gillingham A K, Bertram J, Begum F, et al. In vivo identification of
GTPase interactors by mitochondrial relocalization and proximity
biotinylation. Elife,2019, 8(7): 45916

Wijdeven R H, Janssen H, Nahidiazar L, et al. Cholesterol and
ORP1L-mediated ER contact sites control autophagosome
transport and fusion with the endocytic pathway. Nat Commun,
2016,7(3): 11808

Bains M, Zaegel V, Mize-Berge J, et al. IGF-I stimulates Rab7-

RILP interaction during neuronal autophagy. Neurosci Lett, 2011,



84

EMUFESEYIRHR

Prog. Biochem. Biophys.

2023; 50 (1D

[49]

[50]

[51]

[52]

[53]

[54]

[55]

488(2): 112-117

Wang X Y, Yang H, Wang M G, et al. Trehalose protects against
cadmium-induced cytotoxicity in primary rat proximal tubular
cells via inhibiting apoptosis and restoring autophagic flux. Cell
Death Dis, 2017,8(10): 3099

Sun L, Lian Y, Ding J, et al. The role of chaperone-mediated
autophagy in neurotoxicity induced by alpha-synuclein after
methamphetamine exposure. Brain Behav, 2019, 9(8): 01352
Bustos V, Pulina M V, Bispo A, et al. Phosphorylated presenilin 1
decreases beta-amyloid by facilitating autophagosome-lysosome
fusion. Proc Natl Acad SciUSA, 2017, 114(27): 7148-7153
Mauthe M, Orhon I, Rocchi C, et al. Chloroquine inhibits
autophagic flux by decreasing autophagosome-lysosome fusion.
Autophagy, 2018, 14(8): 1435-1455

Chen C, Liu L, Shu Y Q, et al. Blockade of HCN2 channels
provides neuroprotection against ischemic injury via accelerating
autophagic degradation in hippocampal neurons. Neurosci Bull,
2020,36(8): 875-894

Guo B, Liang Q, Li L, et al. O-GlcNAc-modification of SNAP-29
regulates autophagosome maturation. Nat Cell Biol, 2014, 16(12):
1215-1226

Xu C, Wu J, Wu Y, et al. TNF-alpha-dependent neuronal
necroptosis regulated in Alzheimer’s disease by coordination of

RIPK1-p62 complex with autophagic UVRAG. Theranostics,

[56]

[57]

[58]

[59]

[60]

[61]

[62]

2021,11(19):9452-9469

Zhang H, Ge S, Ni B, er al. Augmenting ATG14 alleviates
atherosclerosis and inhibits inflammation via promotion of
autophagosome-lysosome fusion in macrophages. Autophagy,
2021,17(12):4218-4230

Jeong J H, Yu K S, Bak D H, et al. Intermittent fasting is
neuroprotective in focal cerebral ischemia by minimizing
autophagic flux disturbance and inhibiting apoptosis. Exp Ther
Med, 2016, 12(5):3021-3028

Liang J, Zhou F, Xiong X, et al. Enhancing the retrograde axonal
transport by curcumin promotes autophagic flux in N2a/
APP695swe cells. Aging (Albany NY),2019, 11(17): 7036-7050
Xiao W, Yeerken D, Li J, ef al. Nlp promotes autophagy through
facilitating the interaction of Rab7 and FYCOL. Signal Transduct
Target Ther, 2021, 6(1): 152

Liu Y Y, Zhang T Y, Xue X, ef al. Pseudoginsenoside-F11
attenuates cerebral ischemic injury by alleviating autophagic/
lysosomal defects. CNS Neurosci Ther, 2017,23(7): 567-579
Deng Y H, Dong L L, Zhang Y J, et al. Enriched environment
boosts the post-stroke recovery of neurological function by
promoting autophagy. Neural Regen Res, 2021, 16(5): 813-819
Mering S, Jolkkonen J. Proper housing conditions in experimental
stroke studies-special emphasis on environmental enrichment.

Front Neurosci, 2015,9(3): 106



2023; 50 (D BEE, % BT BEAEBER BRI SIEEGRNEKEE fEHET B R -85~

Regulation of Autophagic Flux in Neurons Based on The Mechanism of
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Abstract Stroke is an acute cerebrovascular disease caused by cerebrovascular occlusion or hemorrhage, and
approximately 84% of clinical stroke patients is suffered from cerebral ischemia (Ischemic stroke). Studies
indicated that autophagy is extensively involved and prominently affects the pathophysiological development of
stroke. Autophagy is a metabolic process by which delivers old proteins, damaged organelles and superfluous
cytoplasmic components to lysosomes for degradation. It comprises a series of processes including activation of

autophagy, formation and maturation of autophagosomes, fusion of autophagosomes with lysosomes, and
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digestion and degradation of autophagic substrates in autolysosomes. Autophagic flux is usually defined as
autophagic/lysosomal signaling machinery. Recent studies reveal that dysfunction of autophagic flux is a critical
pathogenesis of neuronal injury after ischemic stroke. However, disruption in any step in the autophagic/
lysosomal pathway can lead to impairment of autophagic flux. This article is to be reviewed from the following
four items. Firstly, excessive activation of autophagy, deficiency of autophagosome formation, fusion blockage of
autophagosomes with lysosomes, as well as lysosomal inefficiency can drive dysfunction of autophagic flux and
thereby aggravating neuronal injury. Secondly, fusion disruption between autophagosomes and lysosomes is an
important cause of autophagic/lysosomal dysfunction in neurons. Consequently, a massive of autophagic
substrates is accumulated within cells to worsen post-stroke damage. Thirdly, the fusion of autophagosomes with
lysosomes is mainly mediated by the membrane-to-membrane fusion machinery via the three core elements: NSF
(N-ethyl-maleimide sensitive factor ATPase), SNAP (soluble NSF attachment protein), and SNAREs (soluble
NSF attachment protein receptors). SNAP is an adaptor attaching NSF to SNARESs, which are the proteins directly
mediate the membrane fusion. After membrane-membrane fusion, SNAREs must be reactivated by NSF for the
next round of fusion. It is vital that NSF is the sole ATPase to regenerate active SNAREs. SNF inactivation
represses the reactivation of SNARESs and thereby disrupting the fusion between autophagosomes and lysosomes
after ischemic stroke. Subsequently, the autophagic/lysosomal dysfunction in neurons is created to aggravate the
neurological injury. Additionally, the insufficiency of the tethering proteins and inefficiency of the GTPases are
also the pathologies to interrupt the fusion between autophagosomes and lysosomes. Accordingly, the impaired
autophagic flux in neurons may be restored by facilitating fusion of autophagosomes with lysosomes, via
pharmacological intervene, gene modulation, microenvironment amelioration, or mTOR signaling regulation.
Finally, based on the mechanism of autolysosome formation, more therapeutic clues may be sought to alleviate

neurological injury after ischemic stroke.

Key words ischemic stroke, neurons, autophagy flux disorder, fusion of autophagosome with lysosome,
neuroprotection
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