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Abstract

Abstract

One major pathological hallmark and trigger of Alzheimer’s disease (AD) is
overeproduction and accumulation of B-amyloid (A), especially the neurotoxic AB42
species, in the brain. AP is derived from B-amyloid precursor protein (APP) through
sequential cleavages by - and y-secretases. In addition, abnormal copper metabolism
may also contribute to the pathogenesis of AD. Recently we find that a copper-related
protein, CutA divalent cation tolerance homolog of E.coli (CUTA), can interact with
the B-secretase BACE1 and affects APP B-processing /AP generation.

In the study, we further investigated the correlation between CUTA and copper,
as well as any potential interplay between the two during their regulation of APP
processing. We first confirmed that copper treatments promote the expression of APP
as well as the secretion of AB. We then found that overexpression and downregulation
of CUTA can ameliorate and increase copper-induced AB42 production, respectively.
However, overexpression of CUTA does not affect APP expression, whereas
downregulation of CUTA does not affect copper-induced APP expression. In addition,
copper treatments have no effect on the interaction between CUTA and BACEI.
Together these results suggest that CUTA and copper independently affects APP
processing/AfB production. Moreover, we found that copper treatments can promote
CUTA expression, whereas overexpression of CUTA can increase intracellular level
of copper and ameliorate copper-induced cytotoxicity. Finally, we found that both
levels of CUTA and copper are decreased in the hippocampus of APP/PS1 AD mouse
brain. Together, our results reveal a mutual modulation of copper and CUTA and
suggest that the two play independent role in mediating APP processing. Such study
may further our understanding of the mechanism underlying AD pathology.

Key words: APP; AB; CUTA; Copper
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1.1 PU/RIFIGERSE

1.1.1 P/RFGGRRIERLIR

BT R RHFERIE (Alzheimer’s disease, AD) A& —Fh SRR S LEE 4T
PR, AR R L — RS SR IR AT T . AD SR PRAEIR 3 22
A HBEVE I AZ R« IANRIRETREDS, BEATYEMNTE S DhReE R . NS AT N
LI i 5 fii 2 44 1) 10 A7 T R BRI H AT Bl e J1 IR AL, SeATERREEIF HAN AT
BRI R IE TR, R AD R EER R, gt 65 Ll R AN g
B NEAEH AD B35 1275 610, 85 % UL B N Bt = r 2 —,
R BERR T DB B AL W B S WO R G AD (Early-onset
AD), K B#HIE 65 B UG KM, ik AD IBFRCEFHIRAE, & &R RAE
MR, AD RIS R A8 R R S 63%~T73%.
aho0o MU IR AEE 2 S, B AR “ SRR T, Har,
FNORR S 2 Z RS, miRE P NZRAH2, I 2000 3]
2007 4, N D Z LI KR TL 3.2%, 2008 N DS KSR 1) 5 1% 4% 2012
EEFE TR RS AR, FEE) 2042 48, FREZEN DS T 412,
HEN ) 30%, 4 UEHENIFRIE ) AD 8t o AH N AR 3 0

Ky AD RS, B 2012 4F, #1000 Min AR RS w5,
A BIEYT AD & AR AE, AD 10 B RRE g FETE BB K et R] P 14T
VEZAR, B BEANAL 2RI, 45 B SR B iy KA R RS o AN 22 5 64, [F]
IS 3K — 5 A, 2 K 2 A AN T HEE 1 L 7 28 A S0 Ak 2 AR T AT 22 5 K
FEALREIA o DR L AR FRTRIE FE ) B AD IACTRATLER, KT 4R 45 R B #6777
FERAEERE L

1.1.2 AD FERIFRIBFFE

T TN £F4E2E 45 (Neurofibrillar Tangles, NFTs) FIf#£: 7t AMNE R #F
Bt (Amyloid Plaques) AR /R BRAE A PRI 200 BFURRAE (B 1.1, R 2&
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e P2 Wi o] 7% 5 i BRAE P 2 B PR AR AR . IX R EE R4 Alois Alzheimer £
1907 G585 — R 7R SR BRAE BEAT [0 15 I BRARFALL (K0 1, 3o At 1) ) P 4R
G T iR R LB R AF AR T B R P T N 2T 4R ES DL KA Te A e i
FEREY, X2 S st DR 44 7 e 44

oA N A 4B 45 AR SN E R HE B

y L'

& 1.1 AD FIFAE ER B ERHME

Figure 1.1 Two major pathologic characteristics of AD

E: T E MO, (O TaiiAmE), 2006 49 H

1.1. 2.1 HZ T4 iEL,

MEARMZ TT N AT 2R E MR S LT LG S5 A2 AD B9 BRARRALE
L H IRAE FLAR B s 2R AT MR R PR AT YR AE 1R R T AD T E
— NP ERIEBR 5 o NFTs FR5E AR A7 2 FU T ) XU B e 2 4k (Paired-helical filament,
PHF), T1fi PHF X2 HHE B b (U E AH G EE - (Microtubule-associated protein,
MAP) tau SEHM, WEEWT, MR EEHFEH AN au EH, A
TR s, S AR E MR Re (R Bz i, ST i FEBERR ALY tau 2 A
YRR, SR SRCERSEM D), BJE BRSOV IEA 4t . Tau [ HEBERR
AR S5 R A R4 & BN %2 90%, — 751, L ERRRILE Tau B H 5 IEH
WEMHREATES, HMWER: 55— J7H, R ESRHEHKE A 5HE R
B, DR MR, 5 BN 0l S 7 M T R A TR SRR R
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T AT 2 G [B) PR R B, AR R B RAT IR A 1. HEIRIE, AD A
i R AL Y tau BT, FCBERR A0 R B DL R B R A AT s (R B R B I R N
KR, GSK3B. CDKS. PKA Fl MAPK Z £ f i B Al G625 1 tau OB
BRALUY, IXELME AD RS FRE R A TR 2 I BERR AL BRI B o B S e DA
Y SR I0 HR R A BERR AL tau BRI SE SR AR B A #E>  Tau BEEHIZEIY
ST S B DR R 2 S B A T DR BRIS AR, XX AD A AE
T E B, B AR T REEAT 29 T AD (iR YT B ORI S

1.1.2.2 SERHESE

AD ) 55— A 32 L B A AREAE A X Rz S A B X H B K = Ve R A B
TEAREBE I B S RERT A 2R (1 (Amyloid  precursor protein, APP)
IR BIEMFEE A (B-amyloid, AP), HAH/MiEH tau HE. #HIEEMA E
(apolipoprotein E, ApoE) FI&JE&E 71> ', AR & EA 39-43 MMM H AR
RUF=H), IR E B2 L5H, RIL AR 25 50 T AN I 21 4 1k i SR 4
TERRANEYEERM AR BE . AR MR &R FFIH UL, 5k A40 17 72
b AB42 EEIMIZ, UM AR42 5 AR ME 5% A4, HRRNILEEHA
B IR B R, A G E TR, BT LR M e B FEBE I B RSy o AT TR AB
SRR AT R FEBE ) h R e A pR R TR LT, Be 51 B e 22 e 4
iv BIRIIERE . BP0, #h AT S M % . FTARRI, AR KRR
SR tau BRI RN I AD 5 FRRRIE A B E SRR B T AR, A
b, AT EE ] AR MR, IR R AR HUBRME, JRSH TN FEBE 1T AL
HFEMMIMIEENEIT AD I H I,

1.2 AR BYF=EFN AR REXRIR

1.2.1 B-RMMEERMFERRES I
ZHTTRBIVERAEPLA L E e AR & B-IEMFEER AR (APP) 43K
FIBE KL LU WA IR APP RIK I REAT AR (72
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1.2.1.1 APP

APPR UMY T Mgt e, KM ZAAEEEE . 19874F, 4PPH:
IR R I 4, NAPPEERINL T 56215 Qe R AR o Bl T 2R DR ke 45
PETY), APPEEAH =R, 27l AAPP695, APP751F1APP770 (B
173 M EF 6951 75140 TI0NREEIRIKIL) - APPTSIMIAPPT70) &2 KisT
KERIFHIHL, TTAPP69S R Turh B T EAPPRIL LA . APP 2 K[
— BRI Ao i iy 225 ) 3 — R LR B B 3 ) R — B R P L R R i 45 A ek =
FROP ALY, FLEE KR I S (R A R T R AR RFAE . b SN ETRIE2
ANEERIE, Kunitz2 A #1577 (Kunitz protease inhibitor, KP)Z5E#)45, 5614
SRR, AAETEISHIE, (HAPP6OSAFIX MKPIL M8, W 5 K BLAEAD
KGR BEE ABHITTAR, & A KPIZS #51 APP75 1 FTAPP770 /) 1 FH 7K-FFImRNA
KFEA BT B85 IR A 5 4h— S HFBD/GFLD 45 #4 1 BE AL EH A5 1 X 452
I FLAIVIAPP A A m AR ST 1, APPFR G AL FEAPPRLIE 1 (APP-like
protein 1, APLP1) LA APPEMUIE H2 (APP-like protein 2, APLP2) 1, =3 H
AL IR S5 I, IF H A ALK @i 72, (22 F% T APP, APLP1FIAPLP2
BT AR B X 35

T,
O \?
Plasma &:_

mem brany

?i/ == ) ) Early "
% endosome

Recycling
endosome \\

Lysosome |
Endoplasmic
| reticulum
Mucleus

& 1.2 APP KA EH

Figure 1.2 Intracellular trafficking of APP
VE: #H Gopal Thinakaran,et al. £, 2008



Iy

P

HE AT

ll}

HEr U APPTE P9 J5 I 120 ffa 1) i ia i R v, 2222 ON- O-FiliEAL . i
AR L SR R A DA K% IR S BRI R AL S5 R 1R S B M . R — /N4 (Z910%, 1E
APPIERIAMA ) IAPPAELE TAMMIE b, K40 A APPA T i R B
Je Ho R T #EL L (TGN) . APP C-3iii 74 YENPTY (APP69511682 268711 & FE IR
PRI X —NFEET, fEARSREIC T, APP— HEIAZHMIE, R 24k A
s B AR, — & P AR R s B, oA — /N R iE
B R PR (E1.2) .

HMEIL T APP, AATHCAHEGR ©R3EM R AR T TR 2 A2 DRE,
HEASPIRBEF I E fER, ik APP 7EMIpy s — L Th Rk CL 44 iiE
5, GRRMES G RAMSITR. REMEEE QLG ML ML E IR
B IX 48k LA Be 3R f) KPT 5098k, e %t APP DI IAUA Z BEAL APP 2 /K4
SRR AR TN, TS 1) APP AL SEA AL, T Re AR S
EFAEKR, B APP AT REAERRE AT 44 A= K J7 T B — 2 I ERE ). Bl
(It FEUE R APP BESSHIBANE RN A, X — 450 URIAE AP 2 I I A 72
APP Fik#& FAWIEPY, dhhh, RN SERIUERT APP RTINS fil 2 5 I e i
2%, APP W) 54— Dhfe R MR E, (ESEIT APP 5 R X I8 Jfa i A1 el 2
APP C ZifE AP XA HH—A RHDS Joff, BN LMTEREE AR, i
H. APP 7ERH TR (¥ RS 7 sl ARG SR e SLsE 6, — TR 5T R B APP 7EMHEE
TCHTARSH AT B2 2T R R A i R AR, JF BIX—1E %2 Dabl 1A=,
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