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Advance of Modification, Trafficking and Processing of Amyloid Precursor Protein

CUI Huaqing, YIN Fei*(Chongqing University of Technology, Chongqing Key Lab of Medicinal Chemistry & Molecular
Pharmacology, Chongqing 400054, China)

ABSTRACT: Alzheimer’s disease(AD), the most common cause of dementia, is an irreversible, progressive brain disorder. The
greatest risk factor is increasing age. An impressive number of references showed that the aggregation and deposit of
B-amyloid(AB) produced from amyloid precursor protein(APP) were the major cause of the development of AD. Although the
resource and mechanisms of AD development need to be explored, there are some progresses on the modification, trafficking,
sorting and degradation of APP in recently years. Here, APP modification, trafficking and processing in vitro and in vivo was

summarized.
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Ri] 7R 7% i3 2R 97 (Alzheimer disease, AD)JRNFRE
MR, M RME RGRITEE R, 2
LA R TR R WL — R 2R AL AD FEEER I N
HEPEILIZRERG . N FI DI RERRAG . AAS U G F
R G e 2o iR . RV B H AT AR, AD 1Y
9 R SRR ML A T35 48, (R2, JEMFERT
{4 H (amyloid precursor protein, APP) ¥ 1L 7=
A1 B-UE KA B 1 (B-amyloid protein, AB)(E A .
YOI 92 AD J% B B 8 Ji fA] 12,

1 APPEIYIINT

AP, APP ZERAL T 21 S 4ethfk, Ik
A8 AR, KM —FEH 365~770 MEIEMK
BRI, B LI /E APP695. APP751 fil APP770,
Hh APP695 TEH X #HZE i BERIA. APP & 1
RS HEE A, 782 110~130 kDa, EAERK
1) JBE 471 (24 25k v ) 45 ) ORI/ 0N 1 TR Joid 2 X (L P9 2
)P, APP B BLE I M RE(B IR R A AR TE R B

(0 I&12)2 PR AT . JEMFEIRZRD APP #
B Iy B I EI A sAPPR Al 1 N 99 MNE LR
(1) C i Jr Bt JEE D4y BRI BN AR
il ACID, EFgAEAERT AR i AR MEMW
90%~95%, HE AP1-40 Fl Ap1-42 2 FhasAl, H
HABL-40 M ERE, H AB1-42 HA i /KAE
M, HEtEeR, mMA S TREG. X8 AB#H 2
TELRAR . TEEEAAR DL s R AR B, AT 5 8
X B Y 41 2% D BE R . FEIE T o 2 W R EVE
MR IEE T, o 7R APP )%19 sAPP Fil 1
MNEA 83 MNEIEEMIN C ui B, ARG HE v 7 Wb
PIEIF=4 P3 A1 ACID, {HIXEE/NE Bt pi s
TLIE B

APP JE R AR 1] 5| i 2 [ 3Rk i BOK Al e
AZ, I SZ0E AB TEAH R 1 & S A BB A . AB
FEG N EE DL AB40 Al AB42 2 P UAEfE, Ho
AB42 FEBRIN(<10%), H5 TG, #merditt
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MR, AT R B 22 & P (senile plaque), X
ot AD M EEHRFEZ —. T H, APP fE4
LS b 22 B-A y- 2 WA BRI B )5 7= AR ) AR BT L] i
AR BT NG, M LRig, S
PRGN PG, WOE T CE AR T, R
AR E TR . A, AR LT LL i 5]k
Fi P 98 0 s IO A A 25 A o 2 22 ) 45 T Boep 48 e R
T2, /& AD BRI JiE ft) =5 2 i (R O

2 APP FEYARE T BYEE B K E (L

ARk, BRI 22 11 8 TR OCVE APP 7248
FL N oA e AL AT R AR, DU I AD K00 I8
BT, RSB, EN R B A R, APP
S BT HERIMME, Hh—a NEaNET
(endocytosis)i& 14 ¥4 1z Bl N /4 (endosome) R4t . K
BHAR TR, ABAET WM Zkifhk . M4,
A0 % B e R AR SR [ (4 a7 AR
AB B EE F K Pl — 2 o T AN A 4 M s i
0 P R R TR B PR . ZH 2R A
1N KA 7 %)) & A B (human presequence proteas,
hPreP)!' 1A%, ZESE BRI AR 5T A
fte. (B, FHATALL, APP TE4HM & afa
B oy ik . AnfRT A e is B0 K A A, S I PR
i), AR T — B IRAW L .

WEFEN AESEfG AD B2 1K R I, 2k
R KR AB SRAR, (7] I 4 B A0 25 R 22 B
R R FE 45 SR ARAIESE T IX —&518 . BRILZ A,
CAHWFIESL, AR AMUEAL T Zekifk, M HH%%
PR AfFEAH BEAER . Br Drp 1 4h, 5 AB #H
HAEHMERAARIEEOIEE AR 46 LMl A
P (AB-binding alcoholdehydrogenase, ABAD). 3
FFEE A (cyclophilin D, CypD)- 4H il (% C 4 ALHE
FH, A 14 B 25 1 38 18 (voltage dependent anion
channel, VDAC)H! hPreP 2£!'*7), Del Prete &M
LRI, S RL AR AH 9% JE (mitochondria-associated
membranes, MAMs)%5 1220 %) AD 1% SRk Jié
BAE+HEENEH. E£idRIE APP LR/
BRI APP JERIRAZ () AD R RN, A
X APP S AR K & AFET MAMs, 1 H. B-.
y-r BRI T 0k, JFRA APP BiY).
TG M A TIEFE L 3R IE APPswe HIZH MO A |t
— TR, APP KHARHT 15 MAMs XA
A ELAE 2 N 5T S R A 1) 45 A o r A
I, B e R AR P J R 1 Th A

T4, £ AD BAU/NEH, APP B R(Tyr)
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(IR AR R A T 320 7 YENPTY J:J5 (52
AT APP69S ) 682~687 L& S/ F41) s
Tyr682 MR AN - BERR AL X APP & 15 et 4T
EF R EERY, A, Tyr682 fE %S
e APP {5 5K APP S5 AMEEEA
(adaptorproteins, AP)&E&X— R HiEE “IF
K7 K B A (Clathrin) /15 1 P9 757 4
FHAEET APP HIEEE A0 AR 7= A Fp AN R] b 191,
HMEEAANSREAREZSG S, Malds5e
RIAEAN R H X = AT BE B (W0 AP1-4 55)FF
4t & R % APP 358 B AE A28 Tt rp i e Y
Rebelo Z5PIHFFTiESE, YENPTY 3 i 4 U
FE A 22 ZEK APP 7E iy /R A0 P Joit X w457 B I
&), HETTAEIR AR BB . S54h, YN APP %
IR IR 2= WIR APP 45K, /b 5 M &
H A B 5 H(AP2) I 455, #E T i3E APP 7E4H i
KrhmiEis ik, BRIk o, BB MR
B APP 5 W% B AT #8045
&, PALEZN APP ()N & HI%%12 . Martone 45 i i
W0t BH 2 Tyr682 8748 5 23 BHLiE: APP 5 k%
BB AT R 45 A S B0™ E A4 T B e,
3 APP 2iF 5%

APP 1 & /K #£ 4K (Golgi) « #] 2% W 1K (early
endosome) F1 /X 2% N 14 (late  endosome) 55 iR P 24 15
I B-A - BT B = A2 AR, RIS AT BLEN
% %% WK (multivesicular endosomes, MVE)F % i
TRHEAT B, SR, E RIS 45 R, APP
]38 2 2% -5 A AR & 4t (ubiquitin-proteasome
system, UPS)Mu P& /% . Tam ZPUHFFTIESZ, AP-3
A5 APP M EAEFIE 3 APP #i2, & VER 1R
TR ABATIE— PR FUKIN, KA APP £EANNI
5 28 8 PR s S R A e DA S B R A APP (1) 22 S R 7
MRS AP-3 5 APP (WAREAER, #i APP
FEBEARI . A2 EDIFURIL, Beclin 1 7]
I SR ) APP AHELAE F 555 B /v g i
P9 H H PI3KC F1 UVRAG(UV radiationresistance-
associated gene), {23t APP W, JH# 1% 2 P 1K
RPN T EE ¢ E R A, TR AR PR, Bk
ARG RRY], APP [AEMXT HAESH i P (1 43 A
Mg EA o BEREM, T APP FEMHA
520 APP (EARMI N 70 R, T HadmT
) #2 T AB =4,

12 ARSI R JE R I N T IR A O A ) R 2
R, B, ZRMAEERR IR A M g0 5
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KA BN, R, BENEEE, Z
=AY B & E RE % 9 ESCRT(endosomal
sorting complex required for transport) & 4 55
o315 B 22 B AR 1 N i 36 (intraluminal vesicles,
ILV). 23N ESEMARR 3 — DG, A5 E
FIAE W A4 b B ARP23 . GWF st &3, VHL {ER
APP {11z K&, nIXF APP 31T K63 M £
Rz ZWEm, (REAIE APP A M iR
PG, Rk R 2 TPkl 308 T8 i 7 1
TRBE AR, B 2GR B 0% AR P AR I FHPY. Zhang
SR A, UBLNI ER BT RE SIS
IRKME AD A%, EREAY) Ubiquilin-1 21
# APP [, e FE AR AR . Ubiquilin
HHAZ A UBL A, BT UBL-iZ &AM X
(UBL-UBA)% %", Ubiquilin-1 ff) UBL F! UBA
X257 PS MFEEP, PS & AP N v-
Sy ABEHE AL I AZ 038 4P, EKFH) Ubiquilin A
e 2L > PS B (TR BER B A y-23 WA B 1 Vs
PEo AN, 1T FIE Ubiquilin-1 3£ K PEN-2 Al
NCT HI/KF, FE40H] APH-1 IREMR, {23t y-43 3
fEIE] APP, (AR AB & KT,

Ht e, HZEwmaET s EEES
APP [EfEAD AR Az BRI AH A 50 Hp LA 1 B 2
J&. Kaneko WEAB 7RI, HIb—MzRKMME
$21# HRD1(Hmg-CoA reductase degradation ligase,
K Synoviolin) 5 APP LRI /E & LR K ERIA,
i HAFEM EAEH . HRD1 IS REfE3E APP 12 21k
Fefile, B> AR P22 JEH, 40 HRD1 Rk
"% S APP KT B IR, I & S8 AR ACE T,
MY, HRDI1 &5 Ap42 S EYEL XBP-1s
P B W B IR R KCT A RM, JEE R,
£ AD &KW ET, tEEE Ap KPR,
HRDI1 HHE/KFHE T, Kk, 87 HRD1 &
KT RE SR B VA AD ff) 22 g
4 FESRE

KESLWEERER, METTN AR R R1E AD
R, FEnTRRAE S Al , 4 A2 Sl i X
5 Dy Re 7 038 . JERAEBREEE . ATt
T-HEEEER . APP WIAEMEME T A5
R N e SRR =5 P (T S % e N
KRS E =4 AR A EE . RE R HArN 1k
APP 7 FHIMEA S Ihae AT oG 2, (HIRA] fE
55T A ¢, i H APP AR AR) AR
B AR B A B A RO AR AD (1)K R Hh oy iE
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O, L, BB IR APP AR A )50
BIYIIN T J5 SRAL 2, AU B APP BT
I Ae A 525 3 1 H AT RESy AD HIB R $2 it
B L

BEE NI H a2 ietl, AMTBavIFE 1 ## AD
AL LA S I B o AR M BE R, B
FNRIET AP PR Tau & HBERL LA A
LG RAESFIT R TV 2 EWbR 58, DUYIREDS
FEINKN T REREAG HH L /T, (B AD s i ATiE
B, LEIEEXE AR BTN . B ATy 20 LD
M5 AR B NIRRT N, 2
HEr ik, JUFIrA 3T AR K Pk, )
77 Bl PR e A8 A SR I 75 2%

i, B AR AD AL it — 2B IR
T, WEFEN GV AR, XT AD BT HRECR AT
REMH T2 S R BUR SR T i it . T AR TR
(3 A B B 1 IR T Bl i T B R i
IBATPER AR KL 15 4, Bk, AD MRk
PLANTF-F AT e 24 J5 AD B E IR 5, T H., 2T
AP IR IPT B 25543 R BEAE AD IR IR
FAFEEAER . 8%, XT AD 250 KUK, E
AL RAE RUZ DX T AD IR LN
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