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Abstract

Abstract

Alzheimer’s disease (AD) is a neurodegenerative disorder which is characterized
clinically by progressive loss of memory and impairment of cognitive abilities.
Neurofibrillary tangle (NFT) and senile plaque (SP) are the two histological

characters found in the brain of AD patients. Recent researches have showed that the
major component of SPs is AB (B-amyloid peptides).BACE1 (B-site APP cleaving
enzyme; APP, amyloid precursor protein), identified as a key enzyme during the AP
formation, has become one of the hotspots of Alzheimer’s disease research. However,
some pathophysiological functions of BACE1 and the underlying mechanisms still
remain unclear.

To further elucidate the role of BACE1 during the development of Alzheimer
Disease, we utilized yeast two-hybrid system to identify BACE1-interacting proteins.
Using the BACE1 carboxyl terminus (Ca73.501) as the bait protein, we screened the
human fetal brain cDNA library and acquired one novel protein: pp6068 clone
protein.

We constructed a pp6068 clone protein expression vector and expressed it in
mammalian cells. Co-immunoprecipitantion in HEK 293T cells confirmed the
interaction between pp6068 clone protein and BACEIL. The overexpression of pp6068
clone protein in N2a/APP695 dramatically increases protein level of APP/BCTF and
AP, both of which are hydrolysis products of BACEl. On the other hand, the
increased expression of pp6068 clone protein decrease a-secretase cleavage product
of APP, sAPPa.

Our data suggests that pp6068 clone protein may play a potential role in the
regulation of BACEI activity and affect the APP processing and AB generation. Our
research may contribute to further comprehension of proteins interacting with BACE1,

and facilitate developments in Alzheimer’s disease treatment.

Key word: Alzheimer’s disease; BACEL; AB; pp6068 clone protein
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BT JR RUGFBAAE (Alzheimer’ s disease, AD), J&—Fh SERAMILIMIME £
GURATYEG . 1907 4, JBIE P AT R SOER (Alzheimer) 35— MhJiZ 5 ik
ITTHRIE. BT 1910 45, AATAH L&A /R S BRI M DTk, LA 2
TP -

BA JR P BRAE i 2 A N s DL IR — bR 2R A, [, B9 R
HBEAF R T RAEEOE K. 65 & ABEP AR A RL A 10%, 1fi 85 % B E AHE
i Ll v ik 50% M, DRI, B R DI ERAE SRR b B AR . X555 (1)
FEIGAREREIA : (1 EE LAz 810, R SR A 1 A7 ks
5, LAEBHOA A RS, MEN I AAES: (2) WAk, 25
LIRS 40 582 R T3, R Ji 00T i AR 3t RH A TR LA R T 1 RELAE 9% Byt R A
BEfiGs (3) AMEAUT HAE, flbnzil, 2048 (4 ATIEE S IhaemRE sk, o
RN BRI, WIS AT (B) EIM JIREfG, XTI
N 5 1) R A e P

R4 5 [H 2 AR A W4 (Alzheimer Association) 2007 4EHIZETHEIE Bos,
AT SEE KL 600 J719 AD i3, 65 LA B A AD JR9R RN 13%, 85 % LA
R 2 A 429015 2005 A B E] 2 DG v AR R 1) — TR TR A R 1,
HEAD B R . OR LR AT LL R S EBRICZE e, T 24T 600 J7 iR &
&, 65 2 LI A AD B R 4. 8%, 80 L g AERRL S 20%Y, b
A TN A i SR g, AD [ R A H Ok T 2000 77, JF HAFE A
Wr BT, Pk S 2020 R4 TR 4200 7 N EIXRIEO, 2040 4R
P NECK 0TS 8100 JiP, PR BR I A AT SRR N 5
R B4R AR IR T S i 839 423570, U RN REAT IR IF 19 77 2% AD
BEAT IR AT 5 43X AN 23 7 5 (14 5% ) 253 2 L 57 I8 1) A0 i s K
S, [ AT R TR R KR I N IR T, 2 g I ORI 23 Al R
A, Kk, A IEAERIRITSY AD FR IR R T F i, AR R, 3
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HEGA 1k, AABEEAHY] TR, BT 2 A 3R R it Fa T 7
FB
1.1 FRRGE AR RIBFE

MR ZRAEERAE SLARIE h PR AN MR T 2R IR (ERRZE T A AN B R
PG LFYE A . 1960 4, SE[E ) Michael K F13EE 1) Robert T #ii& T 5 AD
AR FZ PR PR, BI: Z9E (senile or neuritic plaques, SP)
FIPNZ LT Y245 (neurofibrillary tangles, NFTs) [ HFTHFSTA G ik A
9, SPFINFTs (KGR B BTN, AT 5 R AREAL IR 59,
PECNHRE S TR T H e B AR A T o B O R A, A2 A A R
ZEUREAR M, SRR A L TR AT
1.1.1 ZFH

AD o5 A [N B 22 AR 2 DRI PN S M2 AR G 1 DX sk, Ry ) 2 7 5
R B J2 RN 0 A% B2 4238 (senile plaques, SPs). KEMIWIITE
B SPs W& H BIEMFEEE (beta—Amyloid protein, AB). tau M. #JF
B E (ApoB) 2511, ILep AB I T EEAE A . AB J& eI RE TR R
(amyloid precursor protein , APP) 28K [FIBE/KM £, APP fEARN A M
ZARUTERAR, W 1-1 Fios, S—4&i@terh, APP 7R M AR X FENT A & w]
DAE o =23 Wb BT AR BRIV PS> T sAPP o FIESIE T BE o CTF, o CTF #t—3b
Wy BT IR p3 BB @ ARAN A AB Ay T i —i&ART, APP I
MEAMNX o4 B il (FE AB - TS 1 ATEF 11 A7) BYY), P A i
JE R B B CTF f51E— 4 v 20 W BB AE R 1 2 AN BT D), AT AL AN [F] A B 1)
M,

JLT A #IE APP AR (A2 4N R 2 4N AT A B (4Lt 43
ST AB T, K1 90% A AB 40, LB 10% L AB 420, L, AB 42 I H 4T
Ytk BHATIE PRI BT CRUEAI A B BRERAEAE MRS AT
A DR AN R R AT . B R AR AWM. ASM SOk AB
KOG, LASORE AB 52 UK ORI s 5 i g st e, RIk AR i
A, ANEE A B MYIRUZE AD RO ERAT, IRATREJE ) 1M LU 1) ph 22
Pk, 5] % ADUA,

[ ISt A7 FH AR R T RN A B AR B A vl R LA el dg bk,
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Figure 1-1 Protein processing of amyloid precursor protein(APP) by the

secretases
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1.1.2 WHEAHELS

AD [ 53 b= TEE R BRI R M A e i gh (NFT) TR HLF B4
BiARN, IXLCLTYEE f RO TR 10nm A2 AT I AN 24 AH HLORSE USiE . JE— 2D IIER
FH, NFT 82 S AR 1 tau (microtubule—associated  tau) JEE
W RMAA N 2 5 Mk 550 S8 FR Rk I, & A E A 5, H
PR R RO A DGR 11 (MAP) 41, tau BRI/ MAP [ 2L 4) .

IEH R tau BERR AL 2 40 H T 0 T5 1 o AH2 tau Bl ik BERR (b I3 2Kk T #E AL,
PR RN RS P A5 MR IEH Th g . — 7 1HD, X e B IR ALY tau nf DA %
fitte Sy—J7i, i EERERRALI tau S5 TSR, TR A rl IR 2T 4 i 4
NI T 0204 M ff) 105 AR B2 Th e, o250, N AD B i rh 42
W tau FIBERR AL/ EEIE S 1) tau W2 They, HoE WL 5 52 M L miik 3 = DUA%
HAB AbBA v LLS IS tau i FEREIRIL, JERA P MIREPE: (HAB X tau
DRI RSk (0 40 M G o AR IR AT MR RIS B2 i v, BT AT 40 9 R
1 tau LU BRI AR I Rl BB A R A 5T SR Ak
NFTCO, BLHA R FERE RGN tau & (IUURL S B0 eil MERZ i), vl RERZmiic
fCIREPY . XS R W, tau (15 ok BERRRR L AE AD JE o v g R 1 A
o Rl Tau 8 B AL /KT 52 1 IO AT 2 1 W PR A MR R 42 1) . B 1R
Wi C A% T A AT B e un 1T, Wl 5 MR T e 2 tau A A AR BE 19

WAl P S B P 2 A (] 1-2).0
Mz TN T A

= - jiefizi" /
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B 1-2. AD KA EZURIARFIE cias ramdmsy, skamss)

Figure 1-2. Two pathologic characteristics of AD
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MR BT IR D3 BR TR AR (DG 2R, AD AT 4 3 SR AE 5L s AD
(familial AD, FAD), FHZ WK, #RME AD (sporadic AD, SAD). Zj%ME AD
FEZAEF R P T B EEBI /NCT %), BA 65 2k ek, FAD #l4 h #E ADCear 1y
onset AD) AR AD (lately onset AD). FAD il ¥ & HAEN 5 ARSI
YR AD AR SR ) = ANFE R 2« APP JEPAL, A7 T 21 5 B¢tk | Presenilin—-1(PS-1)
R, 7T 14 54tk b, Presenilin-2 (PS-2) KPR, fr T 1 5Ytifk |-,
AT 19 54 ff 4k E 1) Apolipoprotein E (ApoE) HiE&YE AD 415, ApoE
AR B SRR RE D] ApoE2. ApoE3. ApoE4.
1.2.1 APP E[H

19874, Robakis NK&5F M A ixicDNASCZEH1 43 B 21—~ ANAPPAHOCHE DY, H 4wl
(¥ 8 I CoAR A A B (284N SEIR . W4, Kang J&57r B513 3 T 4K cDNA, JF
KX A BE PR G 54 1) 28 11 PR A B —JE R FERT4C 11 (amyloid precursor protein,
APP) 4, APPREPRIJE 55 — ANk R I S FADAH DG (R EE R, %5 DR S8R5 0K (1 32 4 i
ARAEL)HFADIKI10% o APPEEIRIN J-21 5 RO AR K I (21q21) , FEILS” )y
FIMIE ORI EEER, Wk &R (Hsp) o AE-1 (IL-1D &
ERET (NGF) 252, 2L 19N B 7, Bl #hET1-13, 13a, 14-18.
e o3 J B I AN R B 47 R AP AR NAN S 7). APP365, APP563, APP69S,
APP714, APP751, APP770., ILFHAPP695, APP751, APP770s& EEFIREEA, I
ZE & s APPTTORL S Kuni tz 8t B HIT e X MOX-25T T REIX, APP751 H HAT
Kuni tz 8 (I REHIHI DI REDX, MIAPP695¥ A Kuni tz 8 [ B L RE X FHOX 2471 Jit )
AEX T,

APP £ [ IRARXS 43 74k 110~135kD, 71K 2 K40 il h # e #ib . w2 gt
TUM T RIS AR T Nt R 17 ANERERLLRE S, — AN RSN R, A
PEIRARNEX. (700~723) FI— MR A XA R, A B I —#B 5367 T~ APP (1)
HMX, IO TR BRI . 5 FAD AHOGH) APP S48 T SLR/EAE A B X B
(APP670-724), 7T B —4rubBeA v — 43 WA IR /K AR A7 R T . — RV AH
KA CAAI BN, F10 APP 25 717 7 V4% 1, L, F ol G B4R, 5 693 {7 E #
Q, KGR, #5670, 671 f7¥) KM NL F4REET), APP JEIA (158 AR g% 5 |2
APP H FIARHERAR IR, SECA B W, BUE RS A B 42 (ELH]. AB
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R ABA0 I AB42, AB43 %5, Hp AB42, AB43 WHRL, i A8k
BT, A B A2 B RIE B RE R (AL, IS B (W1 AB 40, ApoE B 1% 45
&, TEAIANE SR FEBE .
1.2.2 Presenilin &EH
Presenilin &K fUFE Presenilin-1 (PS-1) il Presenilin-2 (PS-2) J&
K, FEEERE AD 5%, 762 AL FAD o 4 R B PS—1 il PS—2 JE A ) 58
A%, PS-1 FERN T 14 SRk L (14924), #EANEIFR FAD (35 A,
PS—1 58742 v LR FAD Ji 9l 1) 60% LA b RWHIZ AT 40 £ 2 50 % 2 11, A1)
P A AE 30 2 LA™ . PS-1 JERIMZ8 A 2 s 5878, H AT &3 140 FpLA k-
(K4 X IEAR I — A 5 AR Al OGEAR R A PS-1 1 T/ B /K 1 BB X A
SASRAKIA L. PS-2 BERIAL T 1 SRtk b, o PS-2 HUAEALEER, MY RA
PR . F04T 10 FhLL LK PS-2 5848 5 RURIE AD AHOENH,
Presenilin #& FATE NN A VF 2 S0 e A i #1544 DIREGE 1, AHCAS I A
AEAMER, M N RO C-A s 87 L SRR 2 AR AR 1B
Presenilin A8 (AR ML N RIL 5, 75 UM /NE R TEOK f#,  78 m/R FEAA
T AR E (R D RE v W7 o LA AR T M A7 ) BE AT 58 7N R 2 s I DX )
Bt loop Mgk BT, HETRFItRW, PS & v - Mg L E4L 5y, B
Nicastrin, APH-1 Fl PEN-2 S5 T AT A iEE I v —or W=, PS S 2R 4k
RETERR B (KRNI AB o FZBIIIRM], PS EEWTE v —/r B TR A
2R T R CRLAS B APP A5 5524k Noteh—1) Hile s S E/EAP Y, il
FR PST A1 PS2 5L PS B A AN L & 20 70 vl LU 2 I 55 41 A A B ()70 W A Notch
T4 S3/NICD HIAE . PST AR SF (R8I & IR AR ZE R AR R i) PST T
AEB AR T FECA B AWk A0 ., HRT, 5CT PS 76 APP /K il B2 b (R 1 T ik
FAAEA L, PS ATREH IS 5 APP KA, BT e e S S ATIE.
1.2.3 ZEEHA
AD SEF IR T, PRI AP ) B G O AR MR AR S AD (H) FAD) &g JU
AR (10% ). RZBURIR I LB R PER, IF HAA R MEU
P, AR PEIRR S o IX AT RS F AR SR DRI RS AL (R4 F SRR o
ApoE AL T 19 SYetatk B (19q13.2), 5 =AY (S JE A,
ApoE2, ApoE3 Fl ApoEd; AL #)&—A~ 34kDa B H . {EIRAKME AD T,
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BWHRHE A (Apolipoprotein E, ApoE) E4 ZEAVIE[R (e 4 allele) J& T HIfKis
a2, WFT R,  ApoE4 e 4 allele 7E AD JudLt& FAD 5 (1t LA
RETIEW N #Hr—NEAA e 4 SRR e g e i & AD (W mT Redk, 545
e 2 F1/8k e 3 AEAIENAMILL, JOOP R MERL RO SRgeil, #EimAS e 4
S S TR ) SR R A A A & 2 SV EDRIY 8 5 LA 1. ApoE4 PR 1
ApoE & 4 SEATIER RIE =4, RAMRIE R ILILRES A B Pudl. BHHh4iG,
T AT RN RESAIE I ApoE 2 [1RESE N A B 1) B HT & sy, flIILEE Y
BARYUEP, TR S, B ApoB JEINJE AD (ISR AT, (HAA
HAD B4l ALY e 4 4G TN, 75 90 2 I A7 HIFIL AD R s
A7 EE i AD N JE AT #5074 S5
bR T R PURDEEDS, S0 AT HERERE U5 AD (1)L R K N £7 7 VLDL-R
(very low density lipoprotein receptor) F:, {71 9 54tk I, VLDL-R
RS 521 ApoE 7 KM i AR, $emy e 4 #5401 AD %, FR T VLDL-R,
EHIRE AR BER S AD 6. AT 12 Sk B a2 BERERE (A2
BEDR AR IFD AD AHOC, A2M Rl e ARG HIRI] . 7R 2R R IAT A2M 11
1716, A2M figty AB 550, BN IR HAE AN (TR, IR
FLK (HFE) 2%,
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