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The Role of Endolysosome-autophagic System in the Pathological

Process of Alzheimer’s Disease

Wu Qiuyan, Chen Chen, Song Guoli*
(College of life Science, Shenzhen University, Shenzhen 518060, China)

Abstract Autophagy is an intracellular degradation pathway depended on lysosome that functions in
protein and organelle turnover in response to starvation and cellular stress. Endosome is a kind of organelle
with monolayer membrane structure formed by endocytosis. Extracellular abnormal proteins internalized
by endocytosis can also pass through early endosomes to autophagosome or late endosome/lysosome for
degradation. As the autophagic vacuole and endosome are similar in morphology and function, they are called
endolysosome-autophagic system. p amyloid (AB) and hyperphosphorylated Tau as two major abnormal
proteins of Alzheimer’s disease (AD) can be cleared by endolysosome-autophagic system. Endolysosomal and
autophagy dysfunctions in AD may also be linked via an underappreciated pathomorphological feature of this
disease, namely the granulovacuolar degeneration (GVD) bodies. Therefore, endolysosomal-autophagic system

plays an important role in the pathological process of Alzheimer’s disease. A growing number of research
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suggested that regulation of this system could become a new target and direction in therapy of Alzheimer’s

disease.
Keywords
bodies; f amyloid; Tau

K] /R 7% 5 BRE (Alzheimer’s disease, AD)s& —Ff
LSRR FHOC AR 2R AT PRI, 0 AR T2 1, 2
L NIRRT A DL R AD R I IR
RINICICEE IR, INRIBE IR T %, 5B
P AG T FEBE A — RV BRS P REIR . EREE A b
ADHEH B W RS AE: K B 2 A D [X 45 ) B-
U BB H (B amyloid, AR)IREE T BRI e by A BBk
T (senile plaques, SP)LL M Hi 7 A o< B A Tautk
sk i PR Ak 5 3501 b 8 £F 4 4 45 (neurofibrillary
tangles, NFTs)™ . K4 78 Ny, 1E2 H T Hdok
SPAH L ANFTSJE B 72 H i — 22 2719 B AR fb 32 i
(LAY IV L VIR N 15 RN

JUE ABZR IR AR 1561 5 Tauf: 156 & ADJs FEAIL 1) )
PROR FE L, 2 0t 9T d o 78 70 2, (IR B
AR Z V097 B Tk 2 ADYRIE A U2 Rk,
Bk R 2 BT E AR H O ) T ADYRE B AR
A At F A, A B TR IT ADA B A, Horh | g
XTADP S22 A IR, BEAE X H R FL)
AWHRN, RILAE RS BRG]
A LA R E R, B LUK S A IFR 9 I AR E
I 3% B /& &R 4t (endolysosomal-autophagic system)®,
TEADY R BRERE H, A E B (.

1 NatEA-BESEARS
1.1 BEEEhA

H R PR 9 2 20 b B R AL B R 41, T LA
NG SZ A B 3 55 R o R RN o T IR AR5 4
EEHFI A o —J7 18, 4000 A 4ERF R AT B
P, WTEHK G ar i A, B RERR 25 2 REZ I R4
s, DRtV S ar i KA kS, 7 — 71,
L P B R LE 22 P B SR A s TR 2 L AL R
GO N RO, AR R, KB iR
thOk iR B . ARIEEAN I P R AR AL AN R
AR B SR O = Fh 28 K H R (macroautophagy)
/N B (microautophagy) LA & 43 AR A 5 1
(chaperone-mediated autophagy, CMA). T K H M
& FLIZ A I N B e 4K 2 B K T dm R 1 B AR 3R

Alzheimer’s disease; autophagy; endolysosome-autophagic system; granulovacuolar degeneration

ERA0Ln) B PR B B R AR, R AEAD T I B iR
Z AR, A SCHER R B RER E R, H R
B R B8 10 % 2 4 B (mammalian target
of rapamycin, mTOR)fE /& 52 40 s N 2 P A2 16 {5
5, I YT R U Y E R AH OC R ] 2 I (autophagy-
related gene, Atg), X H Wi 1 4% K5 4 £ ZAEH.
B Wt fE A = AP B E R AR AR B
FRESCAZ B B 20 M DL 40 B A8 AL B 825 #F T, mTOR
P AtgfE 1, Atgl-Atgl3-Atg1 78] 5% I 4 B 5 44
(the UNC51-like, ULK)fF H £ R 5] &K H W, H
PI3C3K-Beclinl-VPS15-Atgl14 5 UVLRAG(ultraviolet

radiation resistance-associated gene protein) &5 & JE i,

PI3K % 0 5 & A JF 8 53 5 2 Atg i il H Wi 2H 2% 47
& (phagophore assembly site, PAS)®, {ii Jifg 57 H iif 55
1] % B9 ¥ (isolation membrane, IM)AH . &l & T i 4%
& 4R BRI H W f& (preautophagosomal structure). %E
Y B Wi E MR AR Ak SRR T R0 R iR
GEAL, IER M BT HE N Wi, S T8 e I ERCIR
XU JZ &5 1) E Wi /K (autophagosome), I, KK 4>
P Atg R 2 N B WA b ff B R AR, T
LC3(microtubule-associated proteinl light chain 3)!'"!
KR AE B AR E B PR, DRILC3 R DAAE v R
Br B AR IR ICY) . BT B B AR IR R R 3
541 g A = AE F I R A R ES N 4 (endosome)
& T ilamphisome LA & 5 ¥ Bl A4 il &5 2 Bl B W5 V2 T
{4 (autolysosome), H 3 [ WV i A4 o (1) ) 25 10 %
it o
1.2 AEELA

P A S AZ A L P 4 L P 7 T R B R
TSRS, B BEIE AR LAY, 2 540 A 5
% T A g B, RO B O B L AR
P TR 0 240 B N R R R AS (]S ) B B 23 ) 2
M {4 (early endosome). X 2% P #4(late endosome) LA
N B IR R (recycling endosome)!' . 41 fif 41 ) A=
KR ERMB. MR Wb AEEEAS
TR A AR R R B I N 40 M 5 ) 2 N A
G0 Hrh, — VIR A2 5 AR )40 M 25 A
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Ry A e, — W RN RS RN B R
PRHEN BGOSR, JEA —HB 7 W R A AR B T A
B A AR, HpHAA M IS R F (1) )57+ 4 V-ATPase )i
BN PR, I HAE G fb A (5] S 1) AR RO B R
HIHEW, T AR 2 N AR SRR SN 22 i3 44 (multivesicular
bodies, MVBs)", MR A& 5 B WA Rl & T B
amphisome Pl \ 75 B 44 T 1 1 Wk V7 T A B
5595 i AR i T SR I B 4R (cy toly sosome), AT K
AR ERT N B B i

MINRETT IR, HWES WK RS A Bl
R —I . PRI T RE £ 2R /- As K, 40 oMo
pliIBUNREESE PN TP SRS i BN R Lo iprini era s
AN &M 25, Foh iR F 0 2k NG TG
PR ER B R R ST AT B, T B R D RE LRI RR . 2
&, BT WK S B AR ATV Bl AR J A i Y
IR B, JT ., B> N AR B RN B A E
B, Bk, BRS NiE RS B EA %
VIR — . WESTTHKE, HRARS NIRHZ
JHL A ) o 6 A, AN TRIBY B AT AN R TS0 A
e BRI, MR R FEERE V2 /NVE SR, T
R A ] B ) IR S5 R b, I BAE IR AR
AT DLW S BIIR S5 48, 1524 N A 1) B4 29500 nm.
H AR e XU R gl by, A AL 25 B ot S A e s, T
H WIS B AR 202 R A b, AFRPTBRHES 5K
INEAERBOR 22 5, P EAR 2500 nm. A, P4k
5 HWEAMAET e FAFAE S, MAETRATT H# R
A HAEA SO B B X 4y, B BA, EATR s T
WA BEA— B IR IERRIA R G, EMEdifiirh, MKEE
RG] R LA BRSNS B BTE B, B A R
WK, RS Yy Re 22 B0, T EAD R 3
BERE T, NV B RIS B AR R G H I T R,
XA RESE T EADK R L] 2 L7,
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TEADYHE BEG &L T, V€ B #F 1T 44 & H (amyloid
precursor protein, APP)Z> # B-4) i i 1(B-secretase 1,
BACE1) Fly-73 W g 5 & B9 V) T2 BLAB, AB2AH HLIE
B RN, P ABSE R 2 i AR A =N,
TEAD/IN RS B 22 0 5 fil K oy LA L AD ZE 38 I i 42
JeH A DOWER 2K B A ARSE R AR M VBs il
Mg A4S0 7 3o 2R I APPIF) 4 22 41 i 2 bt g W 4%

oA K EAPH T 5 K N A S E o2,
Ik, ADJEFE Y, PN R VA B R R R TR
ZREW, BT EBRABRIVE AL, & Al RE A NAB
P ERARFR AL T 2% 1, OIS AR FE 1G5 1 2R
. NANCHFRIRIE, NIEEA- B RIEIER RS
IR 5 ABRI AR B VI O . I S g A i R
S 0 5 1 3 5 A T R BR, E ADASE R A ) I A P
B T A ABLLAL, IR I KR IAPP.  HifARB-C-A iy
F Bt (B-C-terminal fragment, B-CTF) LA % B-4) i FiF1
Hly-53- WA e, FEARSNSEEG R, y-73- W g m] DAGR 2 H
TR IB-CTERE AL RABRY, X 1 B, [ WA IR 7l g
SEABFE AW T 2 — . Retromerse — P E A 1K, &
BEAR HE A A TR ) R B 1 R IR A e AR A, IR R
E £ 5 R A FEAPP I 23 WA BACE 1), PI3C3K (XL
FRNVPS35)Z&retromer & AW Al 7 2 —, fEIE %R
TKAPP/)N SR Y o B B VPS35 5 R B, /N BRI A 1)
P A R ABZK ST 38w /) R BRE R A BT 24
PI3C3K-Beclinl-VPS15-Atgl4E & ¥ 2 1 W % k%
B & . BRI, TEAD/IN R AL, Beclinl F
PI3K3CI1)RK 7K T4 BH S P20, 7 R Beclin
(17705 SR PN, R DR SOV i A T 1 S22 B, FH A 25 /)
E5AD/NRA A G, FHE AR H APP X LC3I R IA
KPR @ TAD/NR, Xt Beclinl Bk T2 5 H
W EC 4, AT B 4 ) [ Wk AR R A S A A 1
G HLAA EEAE . SO AT AR B, R R
Beclin] 2 [ Ja AGE M H WA 18 B, - H 25 PG
WK S I EE R R Al G252, I8 ¥ E NN, fEADI
PR, PIBK3CIKV- (1 BRI — 77 1T 2 FELAS A A4 06k
APPII 5 SISl EH, 79— & MMVBs 5 H
Wik VA A PRI R, AT IR 0 52 AR BT ARG, 28 BT
iR, AD T 5| K A ¥ B AR W I 4 R 40 1) R B i
MAEEABREE, B W5 NIk RG M 78 L et
ABIIF=AE, BB PEIG IR, Ik ADY B FER0,
W98 R, ABRIEEVEAE I 7 Z Tautk A I T,
I HAD I (5 R AR FE 5 0 48 o0 b 40 2 2 2 45
& 2 IEMSE, K, Tauk (57 W EADEH L
o AR ok AR kR AR P, fEADREE KK T
B £ 2 2 48 25 1) Tau s AL 3G 570 0 B R b 1)
Tautk [ (P-tau). Tautk 5 R4 DL L 71 AE 0 R AR
J %5 W2 g 24 KF 45 74 (paired helical filament, PHF)
) Tauss [1(PHF-Tau). fEZAHME N, 35 AT M Tau
P-Tauzz i i [ W38 BRUY, X ARV 2 0 A R AR 3] T
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WESE. AE R 2 iR 4 B, R R RI3-MA
(3-methyladenine) BH 5 7 B 14 14 T2 Bl 2= 5 80T 5 1%
AUAN AT V5 1% B Taw g 1 39 MBI, ) F 2 85 (methylene
blue){EH T S 40 24, v] LLg ik Wi, FF H & DLk
FRAL 1) Taw A AN BT 45 (1) Tau A Bk /DB, Y 3 v
DA E WG, FH 5 A 5 1 /N RO R, m W%
B A ¥ Tau sk [ AIT212/S214(AT100) 07 55 3 7 ol 12
i Tauss H 92>, FF HAEBE 78 W 5 2, LC3 bR
TC T H WK S Taudk AL E AP, DL EESE $50E 3,
Tauwn] DU H BRI MR (HA2, 7B 4H i,
] WA E LS TN amphisome PA K B AR, 1 H.
T B B A A K B B R A T2, 3 330 B
1A NV B AR W Bl A AR 22 BHAS  H Tau
EEMERR, I BB TauRKEN T . B FRKR
B, mTORE 14 ¥ 14 98 G AR 1 Tau U BE R ALET . SEIG
B, mTORGE 5 4% i & B i3 i3 (glycogen synthase
kinase 3, GSK3)HH HAFEH, 7/ ZHh, mthi GSK3
22 ffEmTOR [ 3 1 52 2 40 #1C%, 17 GSK3HE {2 i tau
%) Tl TR A I L i 3k 00 o] il A IR AN T 52 W) VS g
R Dy RER, AR, T A A SCERIRE, AN RS2 )
mTORPVRTE, I H PN 7 B4 7T 52 mTOR I £
R SO, AL, fEADH I R ER AL ) Tau ] e
PR T R B IO T T PR B R A W B I R
2 A(protein phosphatase 2A, PP2A)*Y, X LLfiff 2 55
M5 5 5 T 22 BN AR BT, WARIEYE NG 57
SRR FIEEAE 5 0TI BAX 2 FERR B %k B e
1150 02 5 815 5188 T 71 AMUanit, &
TR R, XLt 2 5 T MAPK/ERKAS 5 i@
% AT U 9 B R X IR B T Taudk H R
155 A Bl A — E A AR R A G % TIORHK .

3 WiAA-BIEAARSEERS

I W 25 iR (% 15 (autophagy-lysosome impairmen)
Nk E RS, E e ADREE K HH ) A AR
O E €, H OBkl 2 )E, HRER 5 25R
P, 20 AR b H RO L N I R R
R, Ja R AATRINIX A HT1E F G B BCART B, H
Wik V6 155 V5 T A 225 - 52 BEL T A e 9 P30 e s R 1 o A
ADW, A B RS, B R R ABE TauAs 2
375 o T SR AR, S B I SR AR ORI T B R
TERK , BER A7 A0 0 2 5% 400 i ) 8 P 3 R 48 6 A
T2, (R 3E 7 AD i ELHE RS, Wi AF R (I E 50 R TN,

1E F W B A 1) [R) I, B 5 N AR Bl A A2 1 7
W, R AN BEA PR A 1 B W Ve A o A SR AR AE AP 2 2
A ORISR [F I s 2 T AR T, FF HAEADR A
DA S ADASE RS A f 3 HE SRS (1) TR &SRR

TEADJp B3k FE h, ph & oo | R & N AR R
g5z 4, 2 W ILBURL 7 Y AR 4 44 (granulovacuolar
degeneration bodies, GVD)**!, HL 8% N GVD & X JZ &
SERI BB RN . FEVF 22 AN [F] B PR 22 0R AT MR 1
2o W EFIGVD, {22 A A fEADH 2 8 ML
SR FIGVDA I KL A e T, F H 230
HA T2 EREMNY, fEREMGVDH S H K
= 1) 2 48 2 1 2B(multi-vesicular body protein 2B,
CHMP2B), ‘& ZESCRT-IIE ¥ 3, 4 DIA
[ 1) % At A2 TMVBst . 0 58 K B, CHMP2BIY)
RAF o 520 H Wk AR 1 P A, O HAEA I R, b
ESCRTJ5 2> T30 A Wi 57 %, AN e 1R H T8 B E WA
amphisome A ¢ F Wi i Big AR, [K 1, ‘= & CHMP2B
IGVDER S 4 I\ 9 =2 1 T A V4 B 44— B W 74 1ilg Ak
RGNS FEM . il i — U 7t &K I, fEGVB
thf) &% 5 Tauds B B IR AL AT XY = EHBECK 16,
GSK3B. CDKS5%%, 1X 5t B 57 ¥ ) Tauss B R AL AT
REVE T P4 V2 Bl 14— ) T AR 2R G i

4 24t

Zi BRIk, N B A E WA BRI RGN RR A
FEADH P E B OCE E A M A, KERIRIEM, A
38 4 25 AL SO B AR DY e PG 5 B N AR SR SR 3L (A
SR H R HEY B, S EUR A R AR A RS R
ZHUL ], BRI HO TR B A D RE A E 5
R R G IE % 1817, ¥ 5% [ FEB(transcription
factor EB, TFEB)REAE i3E 175 Bl 14 (1) 7 A FIAH OC i A4 7
Y, Z 51875 WIE BRI A R AP, IF H e g |
Wik A T2 BT 0 Y T BT 3 B A9 7 B, TFEBRE
I Wi S T AR 1R A 5 T 1, I B R Taus
AR R 7 AEFE RN BRIP4, B AT E g &
W AK 22 48 £ ADJis BE3EFE H (1) 43 1 BL I (4R FE AN Wy
RN, AT Il A — 1 W 5 Il A R 48 1) TR 928 9 ADI
YBIT PR AEET A AT A
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