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Abstract

y-secretase is a high molecular weight complex comprises of at least four
components, presenilin (PS), nicastrin (NCT), anterior pharynx defective-1 (APH-1)
and presenilin enhancer-2 (PEN-2). The cleavage of B-amyloid precursor protein
(APP) by y-secretase releases small peptides called B-amyloid (AP), which is the
prime culprit for the pathogenesis of Alzheimer’s disease (AD). In addition,
y-secretase catalyzes the intramembrane proteolysis of many other functionally
important proteins such as Notch, Cadherin, ErbB4, etc. Among these y-secretase
components, NCT has been found to be crucial for the binding of substrates. In
addition, NCT is important for the stability and proper intracellular trafficking of
other y-secretase components. To further understand the patho/physiological functions
of NCT, we utilized a yeast-two-hybrid assay to screen human fetal brain cDNA
library and identify proteins that can interact with NCT.

Initial screening obtained 19 positive yeast clones. After sequencing and BLAST
search, we identified two candidate proteins as MT2A (metallothionein-2A) and
THAP7 (THAP domain-containing protein 7). The B-galactosidase activity assay
demonstrated that both proteins can interact with NCT in yeast strain AH109. Further
study in the mammalian 293T cells showed that a co-immunoprecipitation of MT2A
and NCT.

MT2A belongs to the metallothionein (MT) family proteins. The levels of two MT
family members, MT-I and MT-II, are dramatically up-regulated by
neuroinflammation. In AD patients, immunostaining of MT-I and MT-II is also
dramatically increased in cells surrounding the amyloid plaques. These results
including ours suggest that MT family proteins may play important roles in the
pathogenesis of AD, possibly through the interaction with NCT to alter the
activity/cleavage of y-secretase. Further study along this way may elucidate the
underlying mechanisms.

Key words: Yeast two-hybrid; Alzheimer’s disease; NCT; MT2A; THAP7
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1.1 FI/RRBEICE
1.1.1 F/RK g E FRREMA

BT IR R BR FGI9 (Alzheimer’s disease, % AD) NEREHFMERIR, 2&—Fh
DAMEAT 4 B8 SR8 0B D R AE IR A P 28 R GERAT M e, FR 8 ] ol 28 9 0 2% 5K
Alois Alzheimer 7 1907 K. 65 % L B ABEPAHZ 1-5% N, 85 ZLL L
I BEFAT 2] 20-40 % A IR U, g BB ACAZER , D AnBsaT, A%
AR SRR o

G IR FT R AD 1] 4324 2 WLI . 8K ) AD(sporadic AD, SAD) K& /D% (£
i 15%~20%) 13 F L 2K T AD(familial AD, FAD). FLAE K95 (1258 1
7 2%~T% A HLAgl, Tt s MR R S AR T S ke Py LR AL 65
GULEIZAEN, JORMIR R IG5, Jorm 0T 7 MK AD
(IRATIF A A 5 R IAE 65 % LA L AT AD B AF 4 42 snfs B,
LRI L N P — %, FTRER: BT e PR A dr b SRR, (R Lo e R m]
REfE—AMERINE Wl BTt A AD BE 2045 2500 J7 L E. XA
NG B RPORER IR T, AR Ao R IR shRI 25 40

AD S8 [ BECAR T B AEAE RTINS . W S NUR IR B 2 . PR 2T YR 25
(neurofibrillary tangles, NFTs)F14f Jfl 41 22 45 (senile plaques, SP)A& &7 ki A 1]
PR T 22 5 5 AR o FL R AR I 3 LA 0 g e 2 4 L SR i S e eI R
PR 20 [ P RORL IR PE . RURTELT4E (paired helical filaments, PHFs) 1§22,

VERRE) T AR 1L 45 (amyloid -laden cerebral vessels)&s [,

WE7CA R AD RS2 R R, Hrh 5t R7ewmED U, ©
BONFT 2 IRRNE AD HH— L6 5 sk R DR B A4 16 1 5 DRl e HE R0 Rk, e
PIZNEE T E (ApoE) &4 BV f7 BLRAN 02 EEREE T (A2M) PV 3= B X5 5t
P BRPE. KEYE AD o] e FERT AR R 1 APP JEAIFIHL2Z 3K (Presenilins,
PSs) SEDHH s s 1O,

1.1.2 F/R KGRI B Z w6 A0 p-TE M | BRI AL
BT R SRAEBRI (AR AL 22 A AN 2 o E A PIRP R, RIDRh e oo i/
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A AR (neuronal cytoskeletal degeneration hypothesis) M2HIE ¥ 25 11 21 1A
¥t (amyloid cascade hypothesis) M1, i &I\ k= LRI AL 1) tau 25 (5 O K
20 e 1) 25 L T B Z o a0 B SRR AR 5T, A28 U LT Uk R4 (1P J o ] R R i R
TR I E AT, 8 smIATE BTkt A R UL R B-vekn A4 i

(beta-amyloid precursor protein, BAPP) [FJ3F 1EH HuBY )N T (11 2 S5 |
KT IRE IO LR 1T 55 2 T 3BT /R SR BRI - WEFCR I, B-UEkn &5 1 nl LA | &
PESESERITE R, SIS Ca® I, 155 tau K 1 RIBEIR (L k1T S B0 2 e 4T g 45
RITERG. B, A B HITBRE AD Ak T b AR H S i i

B-VEM HE 14 T 14 4kDa, AW FEZAEEEA, 40l 40 Fil 42 ANaJE
MReL, BRI AB40 F1 AB42, b AB42 WH RS, i HAH0NNE. AB B
A AFIE, TEARSNH A B ACERANNY, LLJKE A B VRS B2 U R i Hh o 5 ke 4
HAET, DRIk A B (R i AR B A S8 AD (A R R T,

B —VEM R 2 BAPP i ANE BB D) N IR R, &—Fh T TR
H, LB, Hrp BAPPT51 A BAPPT70 7F AR r ) V2 46k, 1M
A EEEIIE A B APP695 EALE e ik, fEARMIZ ol fu b S IR

76 A B IMRT & BAPP [RAREHRE R, 20 Wbl, B -2 WBER v — /> il
e EEIER U0 BAPP & T RIS, 4 BT P AR, —Jr,
BAPP (1 MI /X AT LA Ja 4 B~/ il 7E A B (1) 1 8L 11 A7 EKME, =/ s i
Fi Bt B CTF 3204 v — 0 i AE B0 731 2 K #, AT ZE B A B 40 B A B 42
(OB 1=1.)0 J5—J51i, B APP fEH AN B AT IBEMIA & (AB (1) 17 {7 E)
PTLAHE o WA /K AR AR BRI 41 sAPPaL FHES IR BE oCTF . oCTF #E—254
Y =7 WA K AR AR B p83 B

ou- 73 WA (1) 35 1k A PP R N S - . BAPP 754 M E A o- 20 VAR K )
LA I e B sAPPou L4253 WA B 41 A1) T - sSAPPoc HAT MR (R T RE
W T a-4 B VBT AL T AB 16 F1 17 2R R 18], Ik aCTF M54
V-SRI A2 BT p83 I BEAS LA UM M o i X AN [ A 1l A A
sAPPo. ESGE M 7E R W, o-F3 WA I 42— ol 42 J& 25 11 i (metalloprotease) o
Adamalysin £ 1 5 % 1 JLAS B, W o Bl 98 38 A6 B 7 (tumor  necrosis
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