M EEYMIBHRE Progress in Biochemistry and Biophysics, 2006, 33(12): 1154~1160

www.pibb.ac.cn

Pk

Notch{5 SE BB RKmEIFRER

S

(BRI R 22 e

i 200240)

FHZE  Notch {5 5% T I 52 0 A0 div iz YE 1O S S0l Bk 2 —,  AHARAN L a8 1d Notch 324 A% 355 5l AU 645 140 i
FEN I Z R AR 04 HEEEAH T, 288 BB ONE &5 5 7E. Noteh {5 5 4% S % h SE 28 7)1 [ 3 PR R AR 55 2 Bl 1
BB EAT IR AERAIIST Noteh {5 5 & FIBERHOFERE L, DUILARLRE B2, X TRy G M8 . CADASIL 2544 1k
PRAILE A IR P, BOR T4l M BT BRI YT Bl 7R S BRAE (Alzheimer’s disease, AD). WA<BAR B PR 55 4l i 20 24 D)y

REYRAR B 5245 PRI HAT BB (VR 2 i SOR S A

K$EIA  Notch, IR, BALYRT, T41MH
FRTES RI66

NotchBEPK T~ 1919 FAE AWK N R B, 1ZHE
(1) 358 43 Tl £ dife 2k 5 7 SR el S J% (1) 30 % 3 o
(notch), Notch & K] 1 1M 15 44 2. Notch {55 5 1% 7
W) AR TREMERARE SR, ek B R
A v BE BRI BE SR, R AR 4w DAE i
Notch 52 /& 5 BUAR K 45 5 45 33 Noteh 55, M9
RIF R MR ) 7y 1 22 5, e PoE i fiviz
R 2% B B O 28 R AR 34 T 508 R,
Notch {555 A8 5 g astAPEgm . MEaR AT I
PRI LA SO0 ML A8 9 AR 55 22 Bl 1) R AR R FE A % )
K F. AEX Noteh 15 5 S LA I 73 1 HLHIEAT
RABEFEI ARG b, FFRE LA Noteh 15 51848 4 1 55
It X0 AHICHIR AR e T4 il B 7
FARVOTT B IR DT ERAE WA AR00 B PR3 55 40
ZH 2Ry R B2 0 M AT F B R e SR
I B 45 STk Noteh {5 5 4% T8 % -5 AH OG5 i
WFFURE A — L5,

1 Notch ESE5BE

1.1 Notch Z{AFNECIK

Notch 5244 HH Notch JE K4 it (K147 300 ku 1)
PR AR HAr, R I T 1R Notch 2
» RSP ORI T 4 B Noteh JE K (Notehl, 2,
3,4). & K Notch %2 & 43 1 & i g 4 %
(extracellular Notch, ECN)FIE X / fig P 3k (Notch

transmembrane, NTM) 2 NV JE 41 5 i 77— S8 4,
ECN 5 NTM il i 3L 25 54—, BT
A BAE T HAT Ca? OB, Notch 52 441 i A1,
R A Sl 88 v 2 R AN 29~36 AN A
HI) (1) 2% Je A2 K R+ #F B 525 41 (epidermal growth
factor-like repeats, EGF-R) fil 3 /4~ & Bt [f] Lin /
Notch & & /7 5J(LNR)¥. 7£ EGF-R 1 %545 Notch
MCARSS B 075, LNR 7E4ERF ECN 5 NTM AH FLAE
FH RIS R b R 3 T A P NTM 550/ 1 i Ak
SRS AT 2 MRS R e R AR . L N A
& RAM(RBP-J kappa associated molecular) 45 #4) 31, .
7 /> cdc/ankyrin T E P AL 2 MZEANAE T IX
(NLS) LA J C ¥ii PEST 45 #4 3 (proline-glutamate-
serine-threonine-rich domain) ¥. PEST #{ i\ A 5
Notch 5248 F AR E PEA K.

Notch it f4 1 J& 2 35 T 40 i 32 181 1) 5 525 i 2
M, AHAR 4N M IE 1 Notch 52 44 55 i 44 ) 45 & 4% 3
Notch 155 5. J il 4 2 P Notch FC A, Delta F
Serrate. 2 1445 Notch FCiA& Lag2. WiFLai¥tfH %
i Notch FCAA, 5 Delta =i AR ECAFR A Delta

* g T ARFRRHL O H (04DZ19203).
#* I IR . Tel/Fax: 021-34204750, E-mail: weihan@sjtu.edu.cn
Wk 9 2006-07-09, %52 H3Y1: 2006-08-28



2006; 33 (12)

BH8%: Notch {5515 FIBIRE X Km O RER - 1155 -

5{ Delta #(Delta-like, DII), % Serrate HHELIIFR A
Serrate 8% Jagged. H i L4 &K I Notch AL A&
Jaggedl. Jagged2. Deltal. Delta3. Deltad®. Notch
T A PR T A0 DX 55 A7 K AN S5 1K) BGF AF 3 57 41 A
J N 33 5¥ (#) DSL(Delta/ Serrate/ Lag2) 45 K38, 1%
DSL Z5 i3 1E 255 5% Ak Noteh 52 A4 ¥ i Fi v ke ¢
A . Notch Boih by 2845 & LU, BRI A4
RN F I FAE R . Parks S0 16 S 1 HIF 5T
WY, AR A et T sz S R A, AR
ZAREAL. 5 Notch 2 KA EL, Notch FC 44 1) Jid 4
BIhfE H AT AT 2, sIETUKIL, Deltal
F1RYJEL PN S 0 5 0 L 2 A A ),
1.2 Notch ES%&5EK

Notch {55 5% P ER & H— R Y73 T F AL
MERME S RS, EEMNME SRR,
Notch J [X] i 4 (1) Notch 52 ¥5 # [IL £ 7 1 3 IR BY
DI #. Notch HE 5 2 5 1) Noteh 52 44 i 44 £ 1 7
ARG LU G, 1 SEAE R R FE AR Fringe B

Notchfit 4

ECN

y- 5 AT /PS

HREBEYIER R 2 B, Heis B0 S A R e
FEARTE B P) Noteh 52 4819, Y Notch FCAE 5 52
&5 JE il & Noteh {555 (354G, Notch 5244 X AH
AR 2 R E KA. B — O IR AL « -
Ak I§ (TNF-a converting enzyme, TACE) 7E ffd b
B Notch 3244, BEBRAM: 56 kA& y- 7>
WA (y-secretase) / - H& [ (presenilin, PS) 7L %5
B DX e A M P PR R DD R A R
(intracellular Notch, ICN) Bt A ML, Jfit—
F A% B A0 AL y- 23U A2t PS/NCT/ APH-1/
PEN-2 s AR A4, Hri PS & - 70l
B e PR R0, AESR AL N, ICN /£ MAML 454
HRrFz5 T, Widi RAM 81 cdc/ankyrin
K74 55 A% P9 1) DNA 45 4 % 1 CSL(CBF1/Su
(H)/Lag-1) # 45 & JF il Z 35 46, A1 #0i% HES
(hairy/enhancer of split) S5 8L K 146 5%, KAEAED)

T,

M ecettmss1 § ose
RAM NSL
® pEsT @ csL

NotchZ {4

0 w»
B cocankyrinEE A
i R

Fig. 1 Notch signaling pathway
E 1 Notch FSE 5B
I: Notch BUA S HZ K454, Mk Noteh {55 : 2: Noteh {5 5¥& 105, Notch 244453 5l £
TACE K vy- 73V /PS 85 Y], BEIRILIBAME K I A8 ICN; - 3: ICN BEA A1 [ A%, 2 AH S5
R IZ5T, 5 CSL EAME G IFEZHE, W MR e %

2 Notch E5ESIBRS5%R

Notch 55 5% Tl B )2 A7 £ T HERT A
RN, AEREA EBAT R ORI BRI,
SRR DA A0 A & LR R e A A
B BRI RE P AR SR O B R sy

R GEAR B IL T U AR IR O 5 2 R ) R A K
AT G LU A4 H T & W i) B R S
Notch 15 5 18 I AH G 0.
2.1 Notch F5 &S B S ME

F Notch 15 5 A 14 Mo 7 fb . HEEAPH T, %2
WAL IE T KB — 2P R R, HAE 5 1%



- 1156 - EMLFESENYRHRE

Prog. Biochem. Biophys. 2006; 33 (12)

SR AK S 208 ) & 4. Noteh 15 5 1% 508 %
i RAEC R, AL T b AR a3 et ik
Sy FEUR T A0 s i 45 DLIESE . HAF, 5B
Mg« R 25 41 B J9 (neuroblastoma) LL A Zil i 26 2
F£9i (mucoepidermoid carcinoma) 5 2 Fi 1 Hh 7R &
LT Notch 155 I AR,

Notch 15 ‘5 1% Fi 4% 5 IR K AL IO R 1 5870
N EE T R 40 A £ 10995 (T-ALL) ) — Fh 7 2 v
73 DAUIE S 1% W BRI B 4k t (7: 9) (q34;
q34.3) i, i Notchl F& Al 2 T 40 18 52 14 B
(TCRB) K, JE R T hNotchl (13 ¥ 48 57 44,
FH e 4 2 Noteh {555 1L FE R, B € (75 9)
Yt AR S N ANAE T-ALL [R1%30 B b R L, HilE—
IR I, JLF BT 1) T-ALL #55 #% Notchl
8¢ Notch3™, o FU R I, KB4 T-ALL Ji il
A4 Notchl #5154, 5 4k, Notch 52 48 7 fic 44
TE 2 Tl e 98 400 e % Jieb 88 3 A= 1 400 L R v 30 3Rk
Szt kBN Notch 15 5 193t BEE ALK 5
bR (0 ke BT R I, 5/ 40 B A B,
Notchl. Notch2 45 Notch A4 FAEVFZ AE /N4l
Ja it (NSCLC) H ik, H%) NSCLC 4 il By
18 58 e 3k 4F A U9 Notchl Az Notch fic /& Deltal.
Jagged1 7F 2 Pt 28 Jie Jot 40 o 98 b o i Sk IR e,
Notch3 7E 5 41 Mg = 3Rk 07, A8 ICN3 14
RN B AR T 4k EL0Y,  Deltad [543 5A
L5 SRR B8 1 & 447 Ok, Notehl M Notch3 ()
ik B IR 5 5 BUCFL MR IR 1 i AR L DL B R ) R
A2, AT e S A 102 Noteh 52 4438 i BHAS 41 i 431k, 51
A A RS T A %

MR, Bom S A — e K AETE Noteh SE A
Rk, WA LUK ELE Noteh {5 546 Sl B 11 T
W B EB i B 0] LU= AR — P 440 EB AL 2
(EBNA2) [ £ [ 51, % 8 (v LUBEHL ICN 5
CSL&Z54, MIMi%{k CSLP. MAML K (1 7E ICN &
CSL W& &b 78 i B IR 7, 1M 75 B3R R AT e
t, MAML P % F t(11; 19)(ql4~21; pl2~
13) e i 4k 5y fr, 48 MECT1 K fib A\ 5] MAML2
FER R, PEAEANK IS CSL 1M %5 5 Notch #L3E [ %
ERE =P, PRI,

Fi4h, WEH Noteh {5 5 78l i 5 HoAh (5 5
AR AF FAE T AE B 32 (43 L P R 3 g 1 R
K . Miyamoto S5 57 &K B, Notch 15 5 3G L &
NI e g A= v ) A A, i fE RAS/MAPK
5 53545, Notch ZZ2 AR FIELAK (I H B Y E—25 b

. Brumby 2RI SIEG 45 ALK W], Notch nf LAE
A RAS 1) P ) 3500 Jo DR i 0 SR b e 4 e £10) &
J&€. 5351, Notchl (457 KR AR MAE 1L B Mye )
Bl T P AT DA 3 ok L2 988 1) A= J A AL 2. Girard
LR HL, AR R A B AE LA,
MMTVD/mye % K] /) G e o m] sl 38 i e 2
K10 4 K B BT 1 Notchl, 278 Noteh 155 5 1l fig
55 c-Mye W3 [FE2E I T 1%

Notch {5 5 Z KAEBURIEA], MAEDENG 0T
TR A AR A s IR AT e A0 B T AE R A B
5 Notch Z24K . FCARSEAE 53l B AH G701 ) Rk
HAFEAK, EFAE RS E, S
{0 EwELch = AN 11 DA 1 TN o R AN = 5 e L
iz ik £ AN AR, Gramantieri 252930 1 2% ¢
TEH AL AR I H 23 8 9 ZH 23 P Noteh 3244
(Notchl, 2, 3, 4) M LML 14 (Deltal, Jaggedl) ()
mRNA I BRIA K-, P T Noteh 55 4% 3
W% 5 A OB DGR BRI, HIE
W R B AEA I AR L, T 20 41T FF
A, Notch3. 4 #¢ R iff, £ 13 fi KA
Notchl~4. Deltal Fl Jaggedl #BHIL T . /E#H
NI AT E S 1 3 A R A %

2.2 Notch FSESER 5EE KRR

Notch {7 5 1 B 8 ik E A b LR 57 (1) 40 i 8]
E T AB AL AR K B AR E L
i v PR O <1 R P28 I A0 00 4% 2 B R MR8 AL 0.
A WS R B, Noteh {5 5 38 i i 715 0 48 1 41
o AT AN 2 BT A0 A5 22 b am I A 20K
HEEH, EOrRAE. WIERE. DB, #he
KA AR R F A R R E AL B
A, Notch {5 ‘5% Fal B HAH /> T HE I R A2
ZAFE W] 5 CADASIL % . Alagille %5 &5 1iE A1 HE [
R B ARG IIRAT K

CADASIL i (cerebral autosomal dominant
arteriopathy ~ with  subcortical  infarcts  and
leukoencephalopathy), X F A st A& 1t 2 K Fl A0 P R
Wi A KT BEBEAT 5 1) 5 G (A4 Sl
AR MK O . H AT X MBI A H LT
L4 . 13235 1) Notch 3 JEPR S84 5[ 1. Ik
#7339 5 Notch 3 g 4ME ' EGF-R (& 2 2 It &
T2) - e R B AR I ik K B 48 A7 5. EGF-R 1k
ST R 2 e 2 M R 0 2 1) ) i B ORAIE Noteh 5244
TERIERTE, BRI IER R HA ST
3 Notch 3 MR NA, FEHAM A, 24



2006; 33 (12)

BH8%: Notch {5515 FIBIRE X Km O RER - 1157 -

RERE A ARG BE, 52 3L S Noteh o 44 1 AH B A%
e,

Alagille 55 AIE A2 — M Gy (044 W 1 18 4%
e asio. . BEZHHLABERRE R
Ber, DU H I o R Sl = 0 SIR A e 76 3 s 1)
B A AT AR BN AE. 2500 A2 A Tagged 1 FE[A]
KA FH Jaggedl FIEALTIEN), FLRINEE
DRI X5RAR L I DA KCER L B IR bT  BY R, Az
ANBES” A IEH 1 Jagged 1 B3~ PB0. WL R,
Jagged 1 W] LA UK K AE, W Z41HZ Jagged 1
FERUTBRAL LS, X% bFGF 55 (kA T2 e Y
N 35, X B B DA PT RE A Jagged 1 it 5
Notch 524 (F= % & Notch 4) A BAE H Wb T W %
S BRI e AR,

Bulman %5608 18 € A7 e BEWFSTUE B, Delta 3
SRR RAR fie 3 BUH Y AR MR R E ME i K &
N 4= (spondylocostal dysostosis, SD), %3k K 58 4F
FHR I Delta 3 1 BEOR ST 1) 2 FE R ik 5 4 37
A UORAR B Rk R .

23 Hit

Fi] 7R 2 13- BRAF (Alzheimer’s disease, AD)Jg &4
PR ) FEERA, g R DLEAT PR B Al 12
I R B R R B A el 22 RS8R AT PR
Ay, ZZ4FE PE (senile plaque, SP) Rl fifi 28 £F 4 4 45
(neurofibrillar tangles, NFT)J& i AZ{0 1) 2 A>3
BURFAE. ZAEBER EE R AL B- M AR E
(B-amyloid protein, AB) , A& HUE B FF AT 4 R
(amyloid precursor protein, APP) & B- 7 Wb
(B-secretase) Sz y- 43 WA I /PS BY Y] 7 AR ). NFT 1)
TR A 2 sk FE IR A 1Y) Tau 8 100 = BRGS0
YR EY). APP M Notch 524K 11 85 1) 34 4 i+
v- 73U /PS, Notch {5 & Fl v g5 AD 1)
RAERBRA—ERA, £5 AD MCHFR T
28 R I Notch 15 5 ) 5028 . Berezovska %52l 5% &
L, Notchl 7F HUARPE AD 95 Nl 5 X Rk KT 42
XML 2 5% . Nagarsheth 45 PV i 4 75 20 4k Xt
s vt B X ik — PR B, R Z R R R
S0 (9 981 & (DLDH) 41 J% % B4 AR EE - Notehl 7
AD H 3L T [, Y5 DLDH #Lt, AD
HIH Tau ¥ 575 R4, Notchl 18 Tau H 4
Y)'FE) AD SEAI AT AT L.

AL R G R, OE. BRI S
B T OO T 5 FEAH T FC R R I L5 R 458, 1
SEMAER K 0 KR B 4 105 S5 R 455 400 1 22 40 i

IS YPRE AL L RGN R B FYERE i 2 e 45 ¢
BEAE . A b 52 i 40 0 R e 1Y) B 25E %, Noteh 5
FAE T RGN HFLLO I RG R A
K, BIRERLSEIR SR I T T REMEA R 4 AN 7 T
MO RS MUEFN ., MUERRENE. 3hikik
& 'E 3% $F (arterial-venous specification)s /0> I &
P I, Notch 1 (13 PR 5 AR 52 Wi G 1 4 JE it
DRI A E g, 5 A S OR B bk s Fa . T
Notch 2 % Jadded 1 JEPE 58 A48 2% 1 Bl /N BK B 40 1L
(EPN S NIV RN, 2 = I Neow LR 5P S * 2 A )
& CADASIL %5 Al Alagille 2545 i P ()00 L R
SR B S A 1T Notch 3 51 Jagged 1 F&[K 5848
IR,

3 Notch FSESBRIEN LWL SR

T ARBTG5 - HLI S Noteh {5
S S II L R, L Notch 15 54 Sl /E A 2y
VIR AT IR IT ST, v e T LA BNIE T AH DR
K H . 5351, Noteh 15 5 ik ik ] 5 i if. 141 i |
Pl 40 i 55 2 A 40 I 1K e A G TR O, H T,
PA Notch 15 5 & S ERAF 0 580 AL, F 22
AR A A R B A AT S A% T VR T R ok
JET Ay S HR.

3.1 Notch FS &S BIEANGI 5 MIERTT

S Noteh {55 75 /0 B0 e b 2230 b gg 100 )
ER, ARG 56 SIS CH0IE B 5 2 R i g
M kAR A R, ¥6097 5 Noteh AHIC IR, ] LA
Notch {55 5 4% A 28 AF by 128 B L % HE e 40 M 1) 3%
PERE S, 3 FH T Notch 455 5 K 4001 98 40 i 1)
Y.

Notch 15 5 40 w] DUE Ik BH BT e 4 1 25 6>
iLF]. &4 2 ANLLE EGF-R {#4 J7 B Al 5 Notch
ZARTEGE S Noteh FLAK, M FHIHE 5 1% 5.
Rebay 5551 b KRGk 2515 R UE B, 7F Notch 2
AN, L2811, 12 P94 EGF A P52
5 Delta /A AH B A HI )0 5 4544 Notch 155 BEfe
i 3T3 L1 difi i lg s dn e or L, S5 11, 12 4
A~ EGF & & 7 ¥ 1) & 41 £ Ik ch1l ~12) £
107 mol/L I fi& W] 41 3T3 L1 40 J ¥y 7046 ™. 55
Ah, X} Noteh 52 44 (1) 5w [ it 44 (monoclonal
antibodies, mAbs)t 1] LLAE by #1171 LW Notch 15
S . CF BB th11-12 K mAbs 1] LU 250 fH
Wt 3T3 L1 40 ) 7346 SR iy T JLAF Noteh 32 {4
Je5) B EE LR STV, A 4352 AR e BELOT 771 (1) ¢



- 1158 - EMLFESENYRHRE

Prog. Biochem. Biophys. 2006; 33 (12)

T EE BN AE. B PLAE R 57 EGF-R X J8([%] mAbs,
T T A7 BH SN T BHLISTRCAR ) 45, Wl g e —Fil
A RTTIE.

I Fringe. TACE LL J y- 73 WA Wi 55 45 11 i
3% P, LABH IE Notch 52 44 Jl 3 S ICN (1) 4 ik,
A LT Notch {75 5 4% F 1l i 2R3 491 4n b5 1 54 58
()R AT LG, PR 3290 40 i 5 K 5 Notch 1
Ak, AE R BN G 7 )y S W I A ) )
GSI, fefiZ BB Notch1~4 (KN TRIE L, 75K B
RO AN M T, T IE R )R R R A A kAR
G2/M BRI T AN R A= 1200, M ICN 1
TEPE O E] Noteh {5 S IB A U152 —, X—
g vl L 4 CSL-ICN &4 4R 11 A2 il 8 1
P HATEYEY 5 CSL-ICN & Ak 4s 4, M 4046
U RE R R R s . BRI T R NS AR 2
HEORPZ —, [ SCEPAT DL B ) {5 - 2
AT —41 55 1 4% I Noteh 15 5 [R1EH.

WCAERIN, /Ny A G a] LU i i)
Notch i #% 15 2 Ht 983 1 H 1. Wang SEPIRE5T 3%
B, Gkl A EE M k40 Notch 1 FI4% K+ kappaB
(NF-kappaB) I35 P A & AT 2 [l ) AH BAE R, 4
JER M 40 B PR AR K I S T
3.2 Notch 55 & SBIKENLES T4HAY 1E

TG0 i 2 — 2K B A H 3B (self-renewing) A
Z B RER i, BRI D g4
Jfl. Notch 15 5 X} 2 3 Re 140 B ¥ 5 ) 23 A0 A0 1 £
ST EAT PR PR IRAEAE T . LT 41 2 ot i)
AR At I Dl i 1E 1) 40 PR sl 2 2R AR I e ekl
SR AN MALZY, R 1) Ak JE B A8 R TR 9T R
IRIRIFERAE . WA AR MEIRIE S 1 95 259507
Notch 15 5 % T 1 30 i 1 15 40 i 1) 25 A 19 B
FEX A A AR . A3 oL, il
Pl 40 0 ) B2 0 5 40 1 23 A iR i A2 e, Noteh
At T3 i B AT 2 A L )T oAt 22 Al
T4 5, 4 Notch ZZ2 4K 5 LR L: G i, 41
MOEAT AR A G5, 1024 Noteh {5 5 7% Pk 41l
1R R 0 Bei NG A E5 Y = B B Nt ) O
Notch {55 5% T 2% H H 85 A A 2 i P40 i 4 3
(1) 5 A AT E BF ST ) 2 —. BT, Notch {7 5 1%
AR AE A0 M T AR B A I Y R AR v A i
546 Noteh {5 5 30 B UEAT 40 M IR A& S 15 557,

K BT B 4= Notch Be A4 1) F4H 8 11 80# 2 B
AR A2 ZL ) Noteh WO 7. AR S0 SE56 248k B,
M Jaggedl. Deltal H 4742111 >k (1 5 418 11 & 2 ik

HAT Notch B RePE. 76 T Al Muks g2 #e v, 364k
Notch i 5% g 48 v] LA 2 3 38 5 4340 A1 IR 55
FHan Gy M TR, HORng E 24
B AR TR IR R b R R T A, B
WA 5 5T 1A 2 T DAABE UL pAy T A 110 885 45 A o
BRI g0 . el TR R R g i 3L
EIE IV (3 A7 365 o 40 M DT R0 A= K BRL 7 PR Ry 5 7
4, BT CATE I B0 Noteh T8 B A 445140 Jif 1%
FERHEAT AL TR A L ATEAE—Le PRI, RV
I, FEIE MM R FR o, I OE Noteh 1l 2%
SR AERET-41 i B IR IS T — & k.
B SERE FE R A T N Notch B & Delta-like 1
(hDI11) [ 8 48 X (hDI-19%),  Ff 28 5 9% 15 86 0 iF
SE O TR 1) 1t A 40 B E AT 48 4 . Han 2500
Pl 7k A1 A hDI [#) o] 3% 4 418 1 hDIS:
(FH DSL 25438 Je N ity 7 SR ), 46870 BR 41 A
APSEIOIESE, EBEA LA AN M K S LR, AT e
0325 10 40 %) 23 A A 3 3

FEDIVRTT I 73 A — 45 4k Noteh {55 [ A3 %idk
. I R TR AR A 41 e ik ik = AR 4 K
7y AN Noteh WAL RS2 4, T LAYEAH ks 7%
FIVE L A S0 0 Notch 3 4. Ye 5M03H i 3% 4
SR TR SRR ALY I Notch 4 (923, HESZH AT LA
08 325 10/ FEL A0 M 23 A R g LG AL AR
H T H SRR S i # BUR L R 45 5 e R AR TS
PEEAL, 74T Notch 52 A4 KE VAT A7 AR AE 1)
LARAE.

4 B E

TEAMEREEEHESI I K B i #EH, Noteh /7
SREY ORI A A IR PR 2 25 e, AT A 4
S e P OCBEE ], WFT L3R WL L )
THRERITRAT BRI Rk O 5 I o st AR PR o Bl 7K
PRI ERRE 55 22 B (1) AR R AT 9%, T Notch
WA TR R e, HIE LSS L (e A
PIAF O PN 380 D e 45 H RIS AN 43 B
Notch 15 5% Tl i 55 500 K R84 2 [ 1R 3 1 HL
H (98 H Notch 15 %5 5 c-Mye. RAS %515 5 & 1%
0 By [R] VE B 6 45 ) I A7 A 3E — 20 I WL (H 2,
Notch {55 5 4% F 1 i v & A VF 2 W 78 1 2 A
TERE— IR AEFT Noteh 5 5 4% 308 % e HL 5 AH G
PR [R) 7 HU R S b, B IR LR S TEAH G
254 LABHLIT 8 35 4L Notch 15 %5, 3E4T Notch A%
PIRIATT, BT T 2 TR G T PR ki



2006; 33 (12)

B3 Notch 5 S5& S BIHE XK F MM RIR .

1159 -

BRAE S BEPRI A <00 25 4 L A 2 95 7 B SR
AR, BAT R R S N N

TN
A 352

10

—_
—_

12

13

14

17

19

2 % X #

Kojika S, Griffin J D. Notch receptors and hematopoiesis. Exp
Hematol, 2001, 29 (9): 1041~1052

Artavanis-Tsakonas S, Rand M D, Lake R J. Notch signaling: cell
fate control and signal integration in development. Science, 1999,
284 (5415) : 770~776

Rand M D, Grimm L M, Artavanis-Tsakonas S, et al. Calcium
depletion dissociates and activates heterodimeric notch receptors.
Mol Cell Biol, 2000, 20 (5): 1825~1835

Nam Y, Aster J C, Blacklow S C. Notch signaling as a therapeutic
target. Curr Opin Chem Biol, 2002, 6 (4): 501~509

Rebay I, Fleming R J, Fehon R G, et al. Specific EGF repeats of
Notch mediateinteractions with Delta and Serrate: implications for
Notch as amultifunctional receptor. Cell, 1991, 67 (4): 687~699
Milner L A, Bigas A. Notch as a mediator of cell fate determination
in hematopoiesis: evidence and speculation. Blood, 1999, 93(8):
2431~2448

Parks A L, Klueg K M, Stout J R, et al. Ligand endocytosis drives
receptor dissociation and activation in the Notch pathway.
Development, 2000, 127 (7): 1373~1385

Kolev V, Kacer D, Trifonova R, et al. The intracellular domain of
Notch ligand Deltal induces cell growth arrest. FEBS Lett, 2005,
579 (25): 5798~5802

Blaumueler C M, Qi H, Zagouras P, et al. Intracellular cleavage of
Notch leads to a heterodimeric receptor on the plasma membrane.
Cell, 1997, 90 (2): 281~291

Bray S. Notch. Curr Biol, 2000, 10 (12): R433~435

Steiner H. Uncovering gamma-secretase. Curr Alzheimer Res, 2004,
1(3): 175~181

Zweidler-McKay P A, Pear W S. Notch and T cell malignancy.
Semin Cancer Biol, 2004, 14 (5): 329~340

Axelson H. Notch signaling and cancer: emerging complexity.
Semin Cancer Biol, 2004, 14 (5): 317~319

Weng A P, Ferrando A A, Lee W, et al. Activating mutations of
NOTCHI in human T cell acute lymphoblastic leukemia. Science,
2004, 306 (5694): 269~271

Collins B J, Kleeberger W, Ball D W. Notch in lung development
and lung cancer. Semin Cancer Biol, 2004, 14 (5): 357~364

Purow B W, Haque R M, Noel M W, et al. Expression of Notch-1
and its ligands, Delta-like-1 and Jagged-1, is critical for glioma cell
survival and proliferation. Cancer Res, 2005, 65 (6): 2353~2363
Rae F K, Stephenson S A, Nicol D L, et al. Novel associationof a
diverse range of genes with renal cell carcinoma as identified by
differential display. Int J Cancer, 2000, 88 (5): 726~732

Bellavia D, Campese A F, Alesse E, et al. Constitutive activation of
NF-kappaB and T-cell leukemia/l ymphoma in Notch3 transgenic
mice. EMBO J, 2000, 19 (13): 3337~3348

Yan X Q, Sarmiento U, Sun Y, et al. A novel Notch ligand, DII4,

20

21

22

23

24

25

26

27

28

29

30

31

induces T-cell leukemia/lymphoma when overexpressed in mice by
retroviralmediated gene transfer. Blood, 2001, 98 (13): 3793~3799
Hu C, Dievart A, Lupien M, et al. Overexpression of activated
murine Notchl and Notch3 in transgenic mice blocks mammary
gland development and induces mammary tumors. Am J Pathol,
2006, 168 (3): 973~990

Zimber-Strobl U, Strobl L J. EBNA2 and Notch signalling in
Epstein-Barr virus mediated immortalization of B lymphocytes.
Semin Cancer Biol, 2001, 11 (6): 423~434

Wu L, Griffin J D. Modulation of Notch signaling by
mastermind-like (MAML) transcriptional co-activators and their
involvement in tumorigenesis. Semin Cancer Biol, 2004, 14 (5):
348~356

Miyamoto Y, Maitra A, Ghosh B. Notch mediates TGF
alpha-induced changes in epithelial differentiation during pancreatic
tumorigenesis. Cancer Cell, 2003, 3 (6): 565~576

Brumby A M, Richardson H E. Scribble mutants cooperate with
oncogenic Ras or Notch to cause neoplastic overgrowth in
Drosophila. EMBO J, 2003, 22 (21): 5769~5779

Hoemann C D, Beaulieu N, Girard L, et al. Two distinct Notchl
mutant alleles are involved in the induction of T-cell leukemia in
c-myc transgenic mice. Mol Cell Biol, 2000, 20 (11): 3831~3842
Girard L, Hanna Z, Beaulieu N. Frequent provirus insertional
mutagenesis of Notchl in thymomas of MMTVD/myc transgenic
mice suggests a collaboration of c-myc and Notchl for oncogenesis.
Genes Dev, 1996, 10 (15): 1930~1944

Weng A P, Aster J C. Multiple niches for Notch in cancer: context is
everything. Curr Opin Genet Dev, 2004, 14 (1): 48~54

Gramantieri L, Lacchini M, Giovannini C, et al. Expression of the
components of the Notch signaling pathway in neoplastic and
cirrhotic human liver. J Hepatol, 2004, 40 (Suppl 1): 103

Hadchouel M. Notch signalling pathway and human diseases. J
Hepatol, 2000, 32 (Suppl 2): 1~2

Spinner N B, Colliton R P, Crosnier C, et al. Jagged] mutations in
alagille syndrome. Hum Mutat, 2001, 17 (1): 18~33

Bulman M P, Kusumi K, Frayling T M, et al. Mutations in the
human delta homologue, DLL3, cause axial skeletal defects in
spondylocostal dysostosis. Nat Genet, 2000, 24 (4): 438~441

32 Berezovska O, Xia M Q, Hyman B T. Notch is expressed in adult

33

34

35

36

brain, is coexpressed with presenilin-1, and is altered in Alzheimer
disease. J Neuropathol Exp Neurol, 1998, 57 (8): 738~745
Nagarsheth M H, Viehman A, Lippa S M, et al. Notch-1
immunoexpression is increased in Alzheimer’s and Pick’s disease. J
Neurol Sci, 2006, 244 (1~2): 111~116

Carrie J, Shawberl, Jessica J, et al. Notch: cell fate determination
from vascular development to human Vasculopathy. Drug Discov
Today: Disease Models, 2004, 1 (3): 351~358

Zlobin A, Jang M, Miele L. Toward the rational design of cell fate
modifiers: Notch signaling as a target for novel biopharmaceuticals.
Curr Pharm Biotechnol, 2000, 1 (1): 83~106

Nickoloff B J, Hendrix M J, Pollock P M, et al. Notch and

NOXA-related pathways in melanoma cells. J Investig Dermatol



.« 1160 - EMUFEEYYERRE Prog. Biochem. Biophys. 2006; 33 (12)

Symp Proc, 2005, 10 (2): 95~104 2003, 11 (3): 222 ~ 226
37 Wang Z, Zhang Y, Banerjee S, et al. Inhibition of nuclear factor LuZZ, WuZZ LiuH]I, et al. ] Exper Hematol, 2003, 11 (3): 222
kappab activity by genistein is mediated via Notch-1 signaling ~ 226
pathway in pancreatic cancer cells. Int J Cancer, 2006, 118 (8): 40 Han W, Ye Q, Moore M A. A soluble form of human Delta-like-1
1930~1936 inhibits differentiation of hematopoietic progenitor cells. Blood,
38 Ge W, Martinowich K, Wu X, et al. Notch signaling promotes as 2000, 95 (5): 1616~1625
trogliogenesis via direct CSL-mediated glial gene activation. J 41 Ye Q, Shiech J H, Morrone G, et al. Expression of constitutively
Neurosci Res, 2002, 69 (6): 848~860 active Notch4 (Int-3) modulates myeloid proliferation and
39 EUDIL, AL, XL, S5 N Delta-like-1 g7 X 7 CHO 41 i differentiation and promotes expansion of hematopoietic
1A 2R Al Kot 3t i AT 40 W e 38 1 L o I S M A progenitors. Leukemia, 2004, 18 (4): 777~787

Advances in The Research of Diseases Related to Notch Signaling Pathway”

ZHAO Mei, HAN Wei”
(School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract Notch signaling pathway plays a vital role in cell fate decisions. Notch signals are transferred among
adjacent cells through Notch receptors and their ligands, which can regulate differentiation, proliferation and
apoptosis of many cell types including stem cells. They can also influence organ formation and morphopoiesis.
Genetic mutations in the Notch signaling pathway are related to the emergence and development of many diseases.
Notch signaling pathway is increasingly becoming important drug targets for cancer, hereditary disease such as
CADASIL and other related diseases. It is also used to develop stem cell therapeutics to treat age or trauma related

degenerative diseases such as Alzheimer's disease, Parkinson disease and diabetes.
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