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Progress in the research on Nicastrin, one of essential subunits

of y-secretase
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(Department of Anatomy, Institute of Neuroscience, Chongging Medical University, Chongqing 400016, China)

Abstract: Nicastrin(NCT), one of the most important components of y-secretase, is a highly glycosylated type
I transmembrane glycoprotein. It is expressed in almost all cell types in human and mouse. NCT is not only
closely related to the assembly and maturation of y-secretase complex, more importantly, changes of its
conformation and expression have a significant effect on the regulation of y-secretase activity, aswell as the
generation and degradation of amyloid Bpeptide in Alzheimer’s disease. This review summarizes the develop—

ment of structure, synthesis, distribution, degradation and functionof NCT inrecent years, including that inour

laboratory.
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v- MEER SN S — AR ANCT, B y-
P UL AD R AR A SRR DI R R W ?
gb, EmHEINCT Mgty Gk, Rl Zhig
L L AD HI9RER, AR AD A HET LA

1 NCTHIFEES A%

NCT X FR Aph—2, ESEAETIN A4kt (Caeno-
rabditis elegans) T RN AAph—22 EjNotchfs 5%
T, FAENEPRIVEGHFREREA, Yu SE00H
HAr 44 ANicastrin. & 4& LLE KA A FE“Nicastro”
T4, NATHER B ORI T M Bl R i BR
Jpi(familial Alzheimer’s disease, FAD) 5k .NCTH
SR AT YE A AN 2 TT 5 1, AEARN T2 50 A .
Hebert S&T R I/ A R ZH 2 NCT mRNA 314
AP, AE/N AT O AE B RS2 R
Wty EEEULh R I D, AR R IE IR
e KT NCT RN 504, Kodam &5 HIESE
NCT WE# 1K T 55 A AE AD 3 B 508 R i DX (oK BBz
Ji. W), WERIE TAHXEAS 5 7= A 2 A B i X
(ZCRAR S AN 5 AN HERINCT 28 4R
R P T AR B vy, 1T R T BRI B AT LK
o AR RE R, NCT B T & ik,
MJEREAE R E, —#7r NCT B iis i 1)
WA RGBSR LT g B P AR
B, NCT A RAL P p)FRIEIKF5 H mRNA
KAV FEEATHY, JFH, NCT Al y- 00 il HoAth %41
I3 mRNA 7KV FUKE 70 A e B, B
IS v BRI ISR o 56 -4 2H 4 mRNA e s 458 (1 41 201
Fereth, A WIRIR KR & M LERRIER:
JHRE . O BBk B NIRE, sk BAMRE,
EERIVK B IRJZ 10 y- 20 i DYk 4L 5y (R 23 A 1
U5 ZMAT . FEHR K I — SR W], y- 73
WG A T AR Ewh, JFHsz B
R

FENV ALK, 42 BUNCT S Aii T v RSk
AMII N 2% (trans—Golgi network, TGN), /AT
D T & T R Y % NN S o VA NN O
SEEER T, NCT 7RV 40 S /K1 (1) 73 A1 23 5 Wi AN R TE
AR A AP EEAAEPIFIEA, AB40 A
AB42, EFIHOLT E BRG] 10 115 (HY AB42
At %, APAO/ABA2 LLBIRIN, I SECEERN
JER A K AD [ R . Morais Z5EHOIIA Sk 4 i ik w5
NCT W4 2= A b B AR, HrpLLAB4O

Fs T AL SR TGN FIVA g4 75 I NCT
RAGAZN G AN N AR = LN AB42 4 E, &
T 12 A B AR AR A 1

2 NCT B%#

2.1 EEKFE

NCT JEPEN T 1922 q23 (£/ED1S2595 Fl
D1S2844 PfHir) , %X I KA AD 1) e FE U IX
JCH S HURMERT IR S ER I (sporadic Alzheimer’s
disease, SAD) B &I ZEYIAHIMY, Dermaut ZE02 %
NCT 2 X P AR 6] I A A S 36 [ 244 DNA (gDNA)
A=K 15.9 kb, ¢DNAAKANK 2.9 kb, Mkt
KA A T NCT A5 17 MR T, B
FHNEFHAgETH . WF5H7R, NCT [ Asn263”
Alad83 X & Hoh e 45 #y48, 1M Asp336~ Ser340 ¥
HIRIDYIGS JeJp A H A D REIX, 1ZIE AT PS
MINCT Z B AH HARE AR E 2 . AEA R Fh )
NCT W, XBFHIHH AR . AZENCT [ DYIGS
SURETR O AR S5 TN £k HUE) Aph—2 (A NCT 45 F
[R) AR BN R B we By, U NCT 14 ) figJ
AEERTIX— g5, NCT DhRe4ity bty —A Y
AR S5 D A AT & X, KB NCT Difieds
PR 8 T2 KR 50 . NCT F M )3 314
TP IG5 Y FiE-432 bp —133 bpX i), }
IR B RS2 S AD [ % AE AR AR P ]
AN

KT NCT JE[H 2 &1 (SNP) 5 AD [0 MERT
5, HEr A ADHGE . Dermaut SE20 7 22 ¥
NCT BRI A2 FI & Falb AT o0, RIS IG
B PEAD g, Bk ApoEed 2 A7 FL PR ()
LRI “HapB” 2 14 i AD i )G o B 5 Helisalmi
S5 22 NAHSGHEREFARAT T A E 4518 . AH
S, Cousin ZEMIRHFFTIN N NCT 5 AD A AH R
PEo Ma 450003 3k e v |61 b 7 U N 1R 1 A B
JABTFIXAFAE 3 N SNP, Gl bR B, —1216A/C
1 =T96T/G 15 SAD )isi% &y A AH G . 3E4T ApoEe4
S EER Ay E 5, EAE ApoEed S 5L R4 Ay 4
WEAH R MEAEAE, (HAE ApoEed 25 A7 FE P #5417 & v
AR RPEARALEAE, PRI AN i M7 ApoEed
SRR SAD WA G . Si Ak, AT R I
-1216C/A. —796G/T F1-1216A/-796G . [a] 7} HIAEAE
HERUASPAT, SRR —1216C/-436C 1) AD K95 X
San, HAR -1216A/-436C Al -1216A/-796G [
AD K9 W& P& A% . 1H Orlacchio 2507 IRESY Bos,
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TERERFIABEFNCT Ba)F X R Z SN
R —1216C/A F1-796T/G, ZANE. AR5
WG A RIX AN SNP 5 AD (1 K6 CAH ek X it
AN [N BE 1T e A7 LE PR R IS W 18t A% S5 v, )
AME T BEAFAEAE AR S5 I DRI R ) w22, 3304
wA—3.

2.2 EBHERKFE

NCT £ 1 i 709 N IERA R,  HHFUESE NCT
J& T N uisHAh C uHN I T BB REET , N i —C
i ko A DA (B 1) = (D ARSIk (2) KM N i
K MuAh sk (ECD) ,  Fo A HE A 3 F i AR 1
{57 B LR E 5 DYIGS LA % 2 AL AL FI B R AL,
SEH; (3) SENGES X (TMD) ;s (4) J51 C sk R 45
P38, Nicastrinfy —FE, BirZEMINCT (2980 k) ,
2 BEREAC IS A AN 58 2GR NCT - (imNCT,
21110 k), SEANEHAL S R A NCT (mNCT,
27130 k)™, imNCT 58428 i mNCT KMEFF 225 h,
imNCT [ W% (£1/2<30 min), ff mNCT f)2f-%F
WIS K: (t1/245 424 h) b9,

NCT HIRA SR ARAE v 5 WA B A5 IS S AR 7=
AP HAEENEM . Yu S 5408 TENCT Mush
WIPRSF DYTGS gl b, N THRIAE (NCTA312-
340 FINCTA312-369) 1 LLFFAE 5 AR 20 ilh, 17— X
P75 A X 5EAE (D336A+Y33TA) AN T A3 AB H~ 4=
FIAB42/ABA0 ILLAE . HJ5AHIEFRRNCT KLt
] LRI S5 45 y- 0 MR IR, BERR A y- 20 ik
Bl P BRI S2 A 1200, NCT i\ y 20 Wbl 55 45 ) 2
TGy S VA AN A AR IR EARER T . Capell S8 PUHFSY
FW], NCT B I N i X da NCT (1) 2 B Dy fig S
A, NCT 1 el 1% X 3k 5 y 4 ib g HoAth 20 3 AH
VER, DRI NCT B DX X y 43 b il P 20 26 K Th g
MR FE IO L,

3 NCT EZHMIEFREIE

e SPis iz S A ea N NS R (SR I Nt ]
HETMETE %, DIREsE h5es, N
Rean, YERSE N —. & DL B S e i
R EILAL . 2R L. BERIb. MRIE(L. FHL
MWL SE . NCT S e AR el T2
A% 1) 0 2 J5 8
3.1 HEENK

NCT &P BB AL B 1, 0230 H Aok
RILI v- 73 WG 5 A b M — — AN 2Bl Bk 1) B
02, BEREIER R A8 VB, NCT A 16 ME 1
() N OB EAL AT 2, V- SRR RESS O R IX Ay
o NCT 1 5EAELR AR LT e P DI T —H- UK
(Endo-H-sensitive) [FIAMEFEALER 1 (imNCT) , SR J57E
ERSEEAR B T AR SRS, T TN DR
HFl¥-H (Endo-H-resistant) A AINCT (mNCT) , {H
XSGR AR AN R PRI RIBMINCT b oA 1l W 5%
B, FAMNCT #MEMERIAN, JLHIEALIRA S
MR IR ), He &5 RO HAIESE P Y5 NCT LA mNCT
HE, ANEMERINCT EH4 imNCT. JACHIZ
JEAINCT =3 mNCT, T 82 4 40 i vh ) & A3
K440 imNCT o NCT [RIHESE W] LA P UK g
H(Endo H) 83 N- B/ -F (PNGase F) %Bk. Endo
H RER B iR AFDOS 237 U 1 H 25 9% 11 PNGase F B
BRI 5 N ui A GRS . 42 PNGase FiHAb)S,
NCT a2l [ BAHXS 40 F K208 70 k, 1 Endo H
THALBEAE NCT AN 73 F B sk /b 20 k ZeAa ™0,

WAV 2 At R vl A AR,
TR R AR RER AR
NCT (PR vT GE 2 5 Lo b2 2 IRV IE A 4T
B0 B R I IE AT S T B U 4 AR
FHEA — BB B B B PR, IR LA B

=
Luminal/ extracellular E Cytoplasmic
5
T T T TT TTTT TTTT 3
N- ISP DYIGS TM -C
1 cccc 300 300 709

AR IAGAT KT, ofREROR T NEE R, PRSI, SPARER S AE,

TMAHERE IR

&1 NicastrinZEt R EE
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T & A G, T FIEBERE S Y
JR L R R 290 Morai s 55 20k MR IEAL T 2 4h
Pri kA AL A 45 B 1 (CNX) M1 ERGIC-53 fryAH H.AE
M, BB TRIENCT AMIREX IS IE ik, 58
ERHBRBEY) . BbAh, V- EEREEERE W KR
S R A . T 2R b i 41 7 BEL
WiNCT HIBEREAL, v- D ILBEMARAE 2> AP P FI
Notch, Wil NCT M3 REX 5 2% HR L A S (e it
V- P WA IS, T FFANAE y- 0 W B S T P L 7RI 27
3.2 Hfithigim

NCT B Lk (Pl SEAAEMG A1, A7 AE 2 Fh HiAth
M. NCT JBEG B2 id 4k [ N r= 42 4-hydroxy—
nonenal (HNE) o NCT & ALEAM 5 vl 590 y- 43 Wh i 5
KPS G, TS y- 0 IRV RS 9 . He 45120
FH G983 FLUTUE J2 F 92 5 RUbr A IINCT Az 2% (Ubi)
T 40 o P9 AR ELAE T JE % NCT-Ubi 52449, $6W] NCT
ER R 2 ATz 2B, B ILZ Z B A o8
TPS. ZHEMANTHMALEMT:. DNABE.
G JB N 25 RN 8 s I 5 A B e R R A AR .
NCT [z 25 B e L4 1 I A A At 1 T 4

4 NOT BUPEfR

1 A A0 P A T R TR R E
FEIRIE . TURAN IR 3 B B 1 A R A R 4%
Feffimtt. B AMASZ #0GE5 R )
2 - AlEAR A (UPP) J2 H AT 40 BT B R
YA P9 B A v B Rk (%) kg T () B 1 A g
7, BWAZE, TERMIEN(EL) . ZR46M
(E2) . V23 - %R (E3) . 26S SHAMA. 2
HEMAEE — RN, fEiZdfEd, B3 Bf
SRS A MR B2 IR ), {E UPP tl vk
EVEER . UPP IThBESL G 5 AD () & A 25 ) A
28290 | JEAEORIE PR _EAN D25 E TR BT AD AH G
A B fREe, DRSS 5 AD R H AL
fillo He &F[215%6F NCT Fifigtid 4% BRI 5 30 B 1 A
RGBT IS nT (e 28 40 g (HEK293) Fiph s
4 (SH-SY5Y) P NCT (14 IR 2B, NCT &32
FAEMI G 0% 26S B FIRRARREAME, $78 NCT O3
J& mNCT) [ i 55 8 B A I A RIS I AR I A 38
Ko BRI BEARINHIFIACIE S 0N mNCT B4, H.
FBEIR AR LR R iy R AR I i A 1 1 R Ak
L 0 A B N G NCT 5 BB AEAE VR A . S
FIFADOT NCT (1) 384 558 2550 B 1) 52 551 e R o 2 0 ) A4k
PEo HF 8 TR AR IR AR B I A - 3 JI A 1Y) 1E AR

FUBCRIA R B R & 10 M BERIA R R
TV MR A 2 A T TP 3 O 0 40 R B A
WATET L, EN B iR IR A B SO 15 AT
Pz RErp A iR AT & . 2N NCT B RS, M
VAR T E A DT ERFNCT A BT,

5 NCT HyIh&E

5.1 NCT 7 y- /B4R P B9 1E A

y- PG SE — AN PS. Aph—1. Pen2 FINCT
VU A R R 2 AR P B Ak, L PS
V- S WA PR B L IOK RS A A, At =R B
HILER -, RA UMY R FER RIE, AR PS
B RS E RE n g BRI NCT Rk, Jf BAE y-
O3 VAT ST S I B . - AR S L O 4L
LR T AR FEAR AN R 25 1P R L 5 ko 3, i o
TFy= 23 VAR AR H AT A58 4 WA - Takasugi
SRR T y- A3 UL S 2H 43 AR I TR) D () A AR
T JENCT 5 Aph-1 455 B 5814, R ARk ik
BRI NCT 76 N T 304 T VIORESEAL, B 850
A PS A B (PS—T1) IR R4k L, TERida e
I =2RAR, SRJE Pen—2 NN, M PS—f1 KEN
HRIK A, HeJn NCT #EdEAk. LaVoie Z5B35ER] Aph-1
AFLLE imNCT 8 mNCT 454, (HE i 15 imNCT
Zhfy; M Pen—-2 il 5 mNCT MHEAEH, X
Pen-2 5 Aph-1-NCT (&5 G7ERGALZE M G, B
T imNCT Mg Mt L . A TA A AR y- 5
B ZH %, Aph—1 B SCHEER S imNCT &5
A, BB TR inNCT FIfER, TBSAS BB y-
IYILEEE k. BEE, PS. Pen-2 SLE 4 A F
HHEASEEE A b, NCT 3k, PS—f1 PB/KA,
B JETERT A HA TR y- 7 Wbl . SRTAT, H
T H H A 52 2P en—230F N\y-73 WA i 52 45 4 1) LA
AH, BATFFACHFEARE R WINCT 5 Aph-1 454
TESCEE, FEE PS &8, M) PS A y- 73l
A2 Jo oF Aph—1 B4t y- /-G G 4K . (H
JT, AEWAT, NCT f&y- 40 ilb il 52 & W1 4 3
HIAL 2 T AR y- 3 VAT A5 AR BRI RS 1Y) AR
H .
5.2 NCT 5y- ibBgE A D HIX R

Zhang S5 R INCT X F+ y- 0w g HLAth #5241 43
Fa e M et B EE ., K40 R4 %54
HIEMERR, Areidt—Dist. B, &0k
S AR WERRARPEMR . NCT Sz, Aph-1,
Pen—2 JZPS1-f1 BRI AEFEL KA T B /D21 TR
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Bk, {HJE KR (I Aph— 1t B Pen—2/PS1—f 14 £ i 44
ool B A B AARR AR, 80 Aph—1 &2 IR BRI AE
BB WEEARPEME, 117 Pen—2/PS1-F1 U & [
B A AR . NCT Bk = 23 Aph—1. Pen-2 FIFHIENE
I PST v BB Bk, mieiE e PS1-11 B R 2R
£, PR Pen—2 RIEKTAe bl i B Ik 1)
PS1. Aph-1 #i7kE, KX T Pen-2 [F3RIX,
NCT HARBFHMN . fEEF AT M, y- 55
AW AN T mURFER M S B, 52 AR,
YENCT plegu i, Pen—2. Aph-1 F1PS1-f1 #fr
T L, XU NCT Xy 43 il v JoAt 20 43 e
LR A IS i B = R AR T T

TE y- el DUNSKBEERL 2 " H, NCT A PS
MR ZIL K EY). —JiH, PSTENCT IR 1&MH.
VA AT 1R 43 A e AREE NCT RS se M i34 & 4%
HEAEH . fEA MK, NCT a5 PS1 A
IRKHFE SN Kimberly 550 K ILAE y- 7 i B 4 255
FEf, M PS—-f1 8RR, imNCT 5 y- 7RG &
GGG ZE, SR nNCT AEFmd; ¥ PS1 M
PS2 BRI, imNCT ANfERIIA s /R 3 R o ) i 4,
DRI, AN B8 58 BOR i B 2 Ak 1) e O F - A 7
y SR UL e b PS—1 FRHIAG NCT 454518, i NCT
FROHE Ak 32 2 7 A% R 2 . BbAh, FTRAHEMIINCT £
IT7T— /MK PST WSS, wE A St
F2, RIS AR 56 4 B NCT 25 19 R 78
PSR S A RIS B % . PST FIPS2 fENCT
AR R VE R JEAMIR. M PSLERZ I, BT
TER I NCT FIE K T34 8 2 Mo B A%, v i 91 S5 )
ST N FRUFE AL NCT Wk /b s MAE PS2 Btk
IR, ENCT B AP I BRI AS A 1R I
M E AL imNCT (98> PN AE PS2 Bk Ak
M, PS1 BEMAER T imNCT, ik 430 1E % K P
PIANCT o MR, EPS2 HEIFARRMNCT
SEAEALT . Fi—J5m, NCT 5 PS Rk, &
SE M IEA . I RNA S0 FEsE A PR PER NC T
Ja R, Toi PIEE B G PS B B 5 A
2K, ML PS ) RNA RIAKF G55, RWINCT
X EE UK PS B EEH . b T NCT, v-
Sy AR LA A 2y BB AL T A M . BN PS 7
PR PR R, TSR I PS AR PR AR B AR . 240 i
v BE A PS IS, T NCT 253875 IR 7 AR AS
A, PRI R, ISR PS AEAMMER. It
Ab, FENCT rbRan I s b, I T — & Ha
PS1, RHMIAAEAHB T NCT ¥ PS #eizHLi| 5,

5.3 NCT #ty- 2B E &4 K AR RIS

HARAD SCHRRTE NCT I S MR y- 73 Wb I
FIE PSS AH G, (HNCT (3R IR B IA K 1481k
SER L y- IR ) iEYE, HATE A . It
A BTN A NCT 75 y- 20 Wb b 784 1« IR 2
femtezol o AT NCT HAHMN Y456 f5, PS-f1
A R E A A IE JIMINCT /CTF ¢ 2R JE
0 HEMINCT 5y 73 WA I 45 v e 2 P S
DAL B ) A Y I TRy 43 VA T () S R A A . AR S
%It Zhao 2SI R IN, NCT #2ely, fPS1/
Pen2/Aphl —SRARL I y 73 WA i B 2 AT 3% Notch
HUAPP 3G, R IEA = RARMEATEE, 1 NCT
FIIIANIE AR E T y- 20U, (HE IR y- Wbl
PERE VR DL By o SEE R B, Pl 53R IA
NCT FEARERG I y- S W R GV &E, (HIE 4%
y- P E SIS RE s, Nt
W AR K= . BEEXT NCT BRI SR,
BIMNCT BIFFfgR W4 AR 1 A A5 LLSEIR .
MaedaZEP) HRIENCT A {E A Synoviolin — Pz &
ERERG (E3) BIJEY), Synoviolin 5 ¥ imNCT (Y
2 ZAEAREAT <, Synoviolin M FRiAf# imNCT 7K
SR RERTAB AR N . A, Pardossi-Piquard
SFMOHRGENCT il Z A] ffi Nepri Ly s in i (1) % 5l 2 ok
A RS GIETERI mRNA KRR, 1% A R
filt A B — NGB, XULHINCT ibos 2 AR (1)
B At

6 NCT gy#psH

BESR NCT J& y- 73 VAW (1) B B4 O oy, eht
y- S UEEAN AR A, TR R a2 R
FINCT W&IE, 9 AR HIZRAE, MM PH 1 E e e 27
AD 2 AEBE AL B ? Hayashi 2510 ARG 17— Fh
PLAB20 1A LAty St ny A% X L R B (SCFV) 4t
1, IR PUARAE D 4B PR BT NCT Ak 4
il y- 2B . YERIMLEE: BT inNCT RS
y- U A AL A S5 S T A, T EATT AR S
FEAMH T NCT AR D ReIX 1) 588 . A5201A fifk
YEBT imNCT B4 M A 5 s BE LA, AR
NCT HIMa4ME (ECD) , & m] FH 1 NCT & 1/ 1E
B S AL AR B I O, 25 IR B y- 4r W Y
YIAEZIH, AR IEYER y- 0. 734k, Spasic
SRR I Rer 1p VA —ANFr R BRAGIERT ¥+, 7] Aph—1
S NCT AL AL, AT S PR y- 20 WA I
TELE AR RIS R AR EI g, XX+ AD [P
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ZE EPTIR, NCT A2 y- 73 WAl 5 W i) B4
PRREZ —, 5 y- 70Ul i 2 2 X B DIAR G,
TR B SNV A 2B TP ARA NS - 73 AT S oA
AR VIARSS, JEREAD v AR FR 7™ A M At g o 2
PR . FRRS NCT 25 J7 T AT ST CHUS T A D
e, MAEBEHE DT FRIEN, NCT A 8 By i)
WITHE AL T AD A B R AR OB % .
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