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(57) Abstract: Numb protein expression inhibitors, Notch information transfer activity enhancers and nerve stem cell proliferation
activity enhancers which comprise as the active ingredient a Musashi protein, polypeptides having an amino acid sequence derived
from the amino acid sequence of the Musashi protein by substitution, deletion, addition or insertion of one or more amino acids or
genes encoding these polypeptides. Thus, novel functions of the Musashi protein have been clarified. Namely, the Musashi protein
inhibits the expression of the Numb protein capable of controlling neuron differentiation and enhances the activity of the Notch
information transfer system, which makes it usable as remedies for various central nerve diseases.

(57) E#:

LY VEBRE., A2V VEBEOT I/ BENO I XNIHEEELE
B, RE, ML LLEBEAENET I/ BEINEZATIRIRNTS
F. XREh6DORIRTFF FEa—-RFIT8BBF2FIRSET S
Numb & v 7 BEREBEMBI A . NotchFREZFEEHBRA, RUOHEER
B M TE TR ME R A,

AERACLIV LS VEREOFERABENRAINLE, Thbb,
LAY VEBRHER =2 —v U HoLtREBELZE T DO5NunbE N H DR
HEemmm L, E7xNotchFREEROEHEEZHEBRT 20 TEEPIEMH
BREBOBEEL LTHATE %,
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Musashi }Zd 3 Numb & >/ 7 B SEERHNHIZ

el B

AFEAEZ o — 0 > LFAE#EAES Notch BHIUERZE TS Numb ¥ > /X0 &
DFEBEZMHEI L. Notch BEHEBRORFICED KBOWEEL L TERRE
B OV R R SR T PR A 1T BE S %

RN

Numb % >/XZ7'8E (Wakamatsu et al., Neuron 23(1999) :71-81) I13MHLIEFIK
TR AR O B CEENE BT E s Noteh & 2 /S VB DY T FIVRED RS
—REEETSZENMSNTNS (Ohtsuka et al., EMBO J.18(1999) :2196-
2207 B UK Nakamura et al., J. Neurosci.20(2000):283-293),

ZLUTNoteh # OV E &0 LIDBEREERT, MRHHEOBCE-BID
SXBEBFZEICHEES LU TW 5 (Artavanis-Tsakanos et al., Science,
268(1999) : 770-7176).

S0 B
ATREG, WO R R ORI < ST 5 £ 2 5 NTH
HLAUTEBRE (Musashi) WEBHL., TOEEICODWTHRHNLTEREZA,
LAY TEAER Mub ¥ A BOREEBRBECHNTS 2L, S51
Notch RHREE DI A BT BIERMESE L. Nolch HHEEEEDRE LS
CEBOREEL U TEATHS T EERMLE, 7. AREEIAYLED
BOMEEERIT 5 ENTAY S EATBETERIAS BBl 2R TREL

A AV VEAENHREBMEOMEEERE2ERT S L ERBL., A5
1
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REsRT 5Bk,

Fibb, ARRILTIERE, AFVERBDY I BRSO | TEK
BB R, FMbLIMEASIEY I BEFIZETHEYRTFER,
XiFENEORYRTF ReI— RTBEETFEEPRS LTS Nub 7282
EREEH 2 RETEL0TH 5.

FRARRRATCEAR, APVERROY S ) BEFIO | ILERESE
B, R&E, b LEEAINEZTY IV BEFIZETHIRUXRTFR, IZF
NEORIRTF REd— RTHBRETF LA &5 Notch EREEE R
WA ERET D HDTH 5.

S/, AR, AVIERE, APVEEEOY I BESIO | XL EKE
MBS, K&, DU MBASNET I BEFEETERIATFR, X
EENSDORY RTF R I— R BBET 2ALRS & § 5 MRS RIS
HEBRAZRET B D TH 5.,

£, AEBERILATIERE,. AVIEREOY X JBEFIO | IFESREN
B, RE, NS LEEAINETYI VBEMNEZETIRIXRNTF R, X
FNEORYRTF REI— RTIEETOEYREBAT S L2BMET S
Numb % > /82 BFE OIS EE T B D TH B,

EARBIILAYSEAE, AYVEABOT I BEFO | IERENE
., RE, B ULEBHEAINETY I JBESNZETHIRUNTFR, iz
NSORURTFRED— RTBRETFOAYBEBATS C L2BMET 5
Notch HIRMZEREOMRAEREHTELOTH S,

$7-, AR AVIERE. AVVEABEOT I BEFIO | XIZEKE
B, K, D UIZEASNEY I BESIZETERIRTFR, X
FENEORYARTF REa— RTBBETFOENREMAT S C L2 HMET
B AR EIETE I O R TR R IR T B B D TH B,

Tiabb, AEARLYVERE, AYEHEDOY I VBREFIO 1| XidERK
2
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BB, /&, S LRBATNAT I BENEETERYRTF R,
XEENEORIARTF REDI— RTBEETFO Nunb & > /527 BERHHIHH
DD OEHERETEHOTH S,

ERARPILAYVEAE, LAY VEREOT R BRSO | UIERENE
#, R&E HMLLBBAINAEY I BEAEZETZRURTFR, XiEz
NEORYRTF RED— RT B-ETF O Notch HBHARERE M RERFIELE D 21D
DERAZRKETEHIHDTH S,

£, AR AVVERE. AVVERBEOT I BEFIO | XEkE
MEH. K&, NS LIBAINET I BEFIEETERURTFR, X
FEN5 ORI RTF R 03— BT 2 EET QRS EIEE MR E 5 O
D DHERERETELDOTH S,

I 1} oD P B 7 B

K1k, BEE Wil FONI7BEMETHEE SRS Msil NI HE
Nsi1-2TR Gisil 2S&T 58 RYA FAIOBRICHFI LS D) 0 KA1 Hb
EOBETH 5, |

213, Msil-2TR % > /S0 B Lf& RVA DA ERTRITH 5.

B 313, ZBPGEEICBNT, AW RNA FITBIT 56 RNA OIS 2 s
ARG Z2EEIORLERTH 5,

B 41, Msil ZEIRITK S RNA OEEFNZRTETH B.

B 5%, Msil TEIRE N/ RNA BLFIORBN R KBS ERIKTH S, (¥
2 DT =B B IREL S 2 R T, )

61k, Msil o2 BOF N7 MEickB048 (O [0 fmol (L—2
1,6,11), [ fmol (L—2> 2,7,12). 10 fmol (L—3 3,8,13), 100 fmol (L—
> 4,9,14), 1000 fmol (L—3 5,10,15)]1 K O'JEAEs RNA 2 M /=554 RNA f

TRBR (B) [4fmol OiZF RNA Z2EMT (L —2> 16,21, 26,31, F/z. 10 fmol
3
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D Msil-2TR Z N2 EBELK, 0 fmol (L—2> 17,22,27,382). 40 fmol (L —
> 18,23,28,33) . 400 fmol (L — > 19,24,29,34). 4000 fmol (L — >
20,25, 30, 35) DIEAEFERNA & & BITRIR] &RT,

B 7%, numb BEREFOBEZRIKTH S, (KEIL (N1,N2,N3) %, in
vitro TEBICEE S NS EEZRT. HEAMOREL. Msil BaEssEx5
h5HEF (UAGGUAGUAGUUUUA) Z&TMEKZRT,

X 8 1%, m-numb FEf=T @ mRNA @ 3’ -UTR ICHI¥T % & £ I EREFEM
95 Msil NV BEEOEERBRERT . N1 & N3 1, n-numb BETF D RNA.
(DR EFF O TEHLE RNA 2EER0WL—2, AROBEEDEFE OIS,
| BIORBRTER LIRS >INV BEERT,

B9k, Msil BIEF NI BOKKTH S, F IIELEDOTTZ Msil &, R
TXRNA FEE R AL 22 2 NS U7z Bl S O EiEil 4 > N8 (Msil-2TR) %,
Cid< T A Msil @ CKRiiffm 2B LEMRELSY > NI BERT .

B10ik BEEOMIIZNIE F) ROEMEEMsi1-2TR & > /87 & (R,
SELEX IZfEF) &, BEIRMsil HaEFIEZZE N2RNA LOREZRIHTH 5.

B 1 1. Msil &> /878 FLAG-Msil-HAT ()., FLAG-MsilmutRI-HAT (A) 3
& 0% FLAG-Msil (F) ORI TH B, C RKMIcH 5 HAT ¥ ZiL, Talon Hifg
(Clontech) TSI EAZODDT T4 =254 F 7 TH5, FLAG-MsilmutR1-HAT
i, N KO RNA B8 KA S O7 I JBEBRLE Usil O VA BARTH
5, |

K1 2%, NIH 3T3 MHMBIC BT B Msil ¥ > /X2 EH. A, FOREE, HAT ¥/
BENRNURET 74 =54 —LBK%Z, §i FLAG &/ 7a—F ik AniEAL LT
Oy hTHHLEHRERTRTH S,

B 1 31, RT-PCR &7 74 =5« —ILBEZMAEDE in vivo RNA #&
RBRERTHTH S, RT (=) DL —> &, RI-PCR 4% RNA KEETH B Z &%

R T DBOMMB. HFDONNRIIE, T I 4 =54 —fEEIRBEHESEZRI0OY)
s .
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Himtyichsks s RT EMZRAWE T 5S4 —DREERERT 5720 DEIE
SRR, L — > H=FLAG-Msil-HAT. L —> F=FLAG-Msil. L —2 A=FLAG-
MsilmutR1-HAT,

14 AT T /UL S Msil OBRFEEEIFI, n-Numb & >
NIBEDA L 70y MZEBHHBIT =¥ T 0y MK 50 ERTH
TH5,

M1 5t mn-Numb #2878 (BW)N—) & m-numb EETFO mRNA (BWN
—) OHNBEZRTHTH S,

K16 Msil =7z #%—& n-nunb BEEFO 3 -UR 2E50BL AL HR—
¥ — DK TH ’5; @ =pcDNA3-TTmsil. B =pcDNA3-TTmsilmutRl (a & B
MV o7 0E—F—OFIETICHBWE), a=p6VP2-nunb3 -UTR, b=pGV-p2, c¢=
pGVP2-reversed numbd' -UTR (a,b,c &, SV40 O 7 OE—F —DHIETITHB W),

171k Voo —FLR—F—TvEfZRITHTH S,

B18ik. /—Y ELISA IETEEL =L R —4% —mNA DR L)L ERT,
mRNA _E1Z Msil #EEERALAYRW EGFP DEEEN O mRNA L X)L 2R & LT
Bz, A5 nmRNA & & EGFP mRNA £tk GBI T 5 %) (3 BIOMIL L=
ERONII EFHDOFHERE) TRLUE,

B 1 9. NIH 3T3 MiftOMRESEPOURY —ARFEZEZE Msil &2
VB aBEBEEAR IO v IV ERY, RE. SEZ2D Ay & 40S. 60S.
808 DYURY —LRFBIORY Y —LADMBEERT. TO/NRIVIE, Fi FLAG
T/ 7 O—F )ik & fNTz FLAG-Ms i1 % > /N7 B O SRR & 5 047 DR
RERT,

B2 0, Msil 33 & Notehl 1L 5 HESI 7 0E—4—DiEHEIE DB R
ARG

2 171, Numb JBEFHE & Notchl 12K 5 HES] T OE—4 —DiEMHE(L & DB
RERT,
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K2 21%, msi2 asPNA OFHE T (D) BLPIEEET O ICBT 5 nsi2 BRI
AR g3pdh mRNA D¥EEHY RT-PCR AR ERIRITH 5.

2 31, Msi2 & X7 BEHBEITH L Tnsi2 asPNAWKIETIEM. Msil2 Bk
B8 B i bR VIV TRELM L ZRTS 5.

B2 4%, msi2 asPNA OFETICBIT S nsil " BIOHFERFEBEFICHRT
52a2—HOAT Y DEDHLKEZRIHTDH 5.

SR ENT 50 ORBOHE
FEWOELOEYRS TH 5 LAY EEKIL. WAL TIMERSME T
B FEHT S A BAEY VR THD., 2LT. AFIEARRRLATY 1
(Musashil XIE Msil) BOAY 3 2 (Musashi2 XIiZ Msi2) D2 200%H 3 Z &N
HB5NTWS (Sakakibara, S. et al., Dev. Biol. 176(1996):230-242), Z#

SOLYVEABDS B, AYY1 MsiD) @AEE17) PMECFELY,

CHE QLY VEREIL, TOEET BHIN 55T 5 2 L TEBA
AV LVEREEI— KT B RETHT TS O—= 2 VST AOT, DV
BEAEW, Thbb, YUREETFERAVTHARLZRBR7 Y —2FfAL. ¥
Bl U=z AW THEEL TH LN,

¥ AV VERRR. HRBMETEREL TVAEAEZOLO T LN,
FABOMEEETBRD, Z0—H07 I /BEFISHEINZLOTHI.
Az AT EREOY X BRSO | UIERE B, K&, fnbL <X
BASNETY S BEANZETERIATF ROMALAS, Cho0B#H., X
&, MI0D L IEBACEERGENS OMER. REINET I ) BEFNL
GLEAEEABEOEEEET 550 THNTRICHRINAN, Ih5O%E
RIRTF RbER, AT EABRBIC DNA AR ZEMcL DA TES,

7o, AT VEREXI ERRERURTF REI— RTSBETERS L,

AR TYUHHEREXIEERYRTF FEZERSETDHLRN,
6
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BRLEMPICRT DA T EREIIRX, WILHED nunb BETFOMRNA &
fEe L. numb BAETFORE 2FERERE TR L, Numb & > /N7 B ORI 2 HH
T35, |

Fim, A VERBORBEICE ST, Numb ¥ /X7 BOREPIMH SN
R, Notch BREEZDOEENEREINDS. (o T. AP TEBREIE, Notch 1B
FEROEFIEDSEE, IabbaRBfizogE@fls 0/ NIEFER
EDHREELLTERTH S,

F7z, Msil BEFREY Y ZHROMEBRMIZICB VT, Msi2 BETOHR
ERBESEHE, Sa—OAT =7 HRESELROT B ENE, LAVLE
BB e O HEETE M 2 18R S B 5.

ARFICBWT, LU EHEXRZOEETFEZEHT S 0HRE LTI, M.
HBROE FZ2EVEBMONTNTDHLN,

AFEHDEREZ L b2EFUVEY). FIOHAEICRE T 51T, ’IEmARIRS I
EPMICHFBRINBEEEMA T, Brx OREWEOELKMARM ETHZENT
TS, PR5HREWERE L TEIENABBNFE LN, FREZHCHFRINS
AR E U T, BREK, BEMEEF, ZELF. JH, BEXSEIET SN,
¥l INCEEOREEIT, RE, . AEFICXOBLTEH AVIE
HEEELT01pug~1ing/ HEETHA D,

Kt
KICERER 2 BT TAFHZFMICHIET 20, AW INIIDMSEE
ENB DD TIEIIRN,
s 1
A. B EHE
(1) Msil @& % >/ BOFHE
TAD Msil e S ‘//\"D’E‘ (Msi1-2TR) ZFHHE T 5720 IT, musashi-1
1
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cDNA D3 — FeEEDO—E8 (73 BRERE T~192 ITHHY) % pET2la BRI S
— (Novagene) AL, 79 X3 RRZ & —pBT21la-nsil2TR ZHELE. T
DT T A PIEKBEE BL2L (DE3) /pLysS ICEAL THIEL 2, B&s /XU HE
DRBEET T+ 274 BEIIXE DO FETIT o= (Kaneko et al., Dev.
Neurosci. 22(2000):138-152),

(2) Msil ®UJ > RTH5 RNA DEEIR

RNA DEIRIT, EARWITCHERDHE T o 72 (Buckanovich et al., Mol.
Cell. Biol., 17(1997):1197-1204 . Tsai et al., Nucleic Acids
Res. 19(1991) :4931-4936), 75+ ~—#EEERALDRMIC 50bp D5 > & LECHI % 1
T F U X7 b F F B (5 ~GEGAAGATCTCGACCAGAAG-N;)~
TATGTGCGTCTACATGGATCCTCA-3') % DNA A pkZE (Nissinbo) THRULZ., 2D
FUVAXTVFAFRIE 1T Jue—F—BANEEDT7+T7—RTI71<— (5" -
CGGAATTCTAATACGACTCACTATAGGGAAGATCTCGACCAGAAG-3") EUN—AT 51 T —
(5" ~TGAGGATCCATGTAGACGCACATA-3") ZHWTPRIETHIELE, 14 T75U—
DNA 1Z, T7RNA RU A5—¥ & [a-*P] UTP (Amersham Pharmacia Biotech) %
FAWT in vitro TRELZ. BN RN, STV T 74 27 4 BiEE TR
HELUEASAIHRMLUE, TOATLAZESENCD 100ug ODEAFIUFT
ZHOREMsI Bas o NIBEERNEE TR, binding buffer 1Zid 0. 5M
LiCl, 20mM Tris-HC! [pH7.5] , 1mM MgCl, ZH W/, RICE—X% 10 nl @
binding buffer T¥HE L. # S RNA & elution buffer (20mM Tris-HCI
[pH7.5] ,IM 1 X5/ —)l) THSLAMNSHEHL, Jz /-l THHL TS
J=)VTIEES 8k, 20 RN 2E0—< U AHMKE Y1 IV A OYELE R
(Gibco BRL) TWHEL THESIZ cDNA 2 PCRICAHWE, EEED 74T —RB
KPNUN—ZADT 54 —2HANT, 94C1 . 59CI1 #fE. 72C1 22 15
B 7 IVFT DNA 23818 U7z, PCR EEMIKRIEID RNA EHRICH Wz, DL EDFE

Z., LI T HBVRLTfTo b &iIT, BIEEYZ plCIY XU & —
8
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(Clontech) TV 7 o—=7 L/, RNA ORI, HROESIRENTY 7
N7 DNASIS (Hitachi Software Engineering Inc.) @7/ mJ/ I Lh&EMAL,
Luker-Stiegler JETFHIL =,

(3) b7 Mk

T 7 MEE Msil B EY O NRIVBOEZEZT 16 w1 O KNET #EERZ
HAWTfro7 (Levine et .al., Mol. Cell. Biol., 13(1993):3494-3504), 1
SHEVD 1V FATS H4 fnol) @ P ZHEIN RNA U > K (88-13 & S8-
19) &, Msil @&y ORI BE2EVBRITMA Tz, HAaRBROBEITRE RNA
% SIp REZE RNA ISINEGICINA72e H 2 NDE & RNA OV 27 )Vid. =HIBIZ 30 &
#iE L Oz, RBRICESKRE 8% EZIT 15%0ORIY T 7 U7 IR
T (0.5XTris-a 7 E-EDTA BBEW. 5% 7V o —)l) ICESIEML TE
SIKENTHBEL /2o TIVBERUTIRF— NI DOFT 5T 4 =T 4 I LERN
87z (Kodak),

(4) m-numb EfEF D 3’ UTR Z2H /= in vitro SRR

[%S] AFFUEHRUZZEED Msil 2NV E%R, TIAIRRyF—

pRSETb-msil (Sakakibara et al., Dev. Biol., 176(1996):230-242). pET21a-
msi12TR. DRSETb-C17 (C sK¥i¥:4). TTRNA KU X T —E R FORPRIR MRV R
#% (Promega) ZFWWT in vitro BMERFCRTHB Uz, Msil & N7 EII,
EA4F 2-14-CTP THERL L 7z m-numb RNA & & ®1Z binding buffer (150 mM NaCl,
50 mM Tris-HCI [pH8.0] , 0.05% NP-40, 0.1% 7 {bF MU L) T 30 &
BIARIB U 7. KIT Msil & m-numb RNA DIBEEZE. H 50U binding buffer
KCHBBEL TBWEA NN TED -7 HO—AE—XIZHRMLE. E—X
& Iml @ binding buffer T 5 EHEE L7z, E—XXL v b&, RFIIVEEET
MITLA-RUTZUNNT I BT IVEKIKE) (SDS-PAGE ) HRIEICHBEL .
b AEBIBERICE LU, BiE2 15%SDS RU Y Z U7 I RFIIVICHEMLUTE

KK THEEL /2, BRIKBRICT IV Z2ERSE, Fuil RZ-U 74 ) L%-80C
9
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T 1. 5~8 RSz,

(5) MfEHEEL in vivo AR
NIH 3713 #EAEIX. 10%FUmMEEMA =TIy ABREL — T IV
(Nissui) ZRHWTHEEL &, BEITT 60 m O v —L (Falcon) &AW
(10°HfE/ > v —1). BH, K11 OBEDIT 1lug @ Msil FEHMERRA (pcDNA3-
FLAGMs i 1HAT, pcDNA3-FLAGMsilmutRIHAT, pcDNA3-FLAGMsil ) % . Effective
transfection reagent (Qiagen) ZHAWTHIIRICEA L, 2 HERICEAMIEE
[ ml @ NET-Triton BEKICHEL . FEDFA XL THERMETEL LA,
RNase FHEEH] (Promega) MOEFETF (0.5U/ul). FBCEENZELAFI T T
425487 (HAT) ZDVF7= Msil-RNA &%, Talon #ifE (Clontech) &3k
WE iz, WL 7= RNA D, DNasel IT Xk BULE, WEREIISCHRDHETIT
> 7= (Bacckanovich et al., Mol. Cell. Biol., 17(1999):3194-3201), #EWT
n-numb ERETFITRERENR T I 1< — (5" ~ATGAGCAAGCAGTGTTGTCCTGG-3' & 5’ -
CAAGTAGCTGCAACTGGCTGG-3") ZFWWT, 94°C30 . 60°C30 . 72°C30 D 32
YA I7NVDEHRT., £, B-TIFVIRENRT IS4 — (§-
CTTCCTCCCTGGAGAAGAGCTATGAGC-3" & 5’ -GCCTAGAAGCACTTGCGGTGCACG-3' ) %
T, 94°C30 %, 60C30%, 12C30 D 25 U1 ZILDOFEHT PR 272 7,

(6) Tz —EERWEVR—F—T v &, /J—HPUELISARICKS
L R—% —IRNA DE &

NIH 3T3 Mifg (1 HoORBRICOE 3X10°MiE/ml) %, 0.2ug KT IV T
I —EVR—-F—RTH—, 2ng OMBHAYI A &5 Renilla) VT x
F—tE X727 % —pRL-TK (Toyo Ink). 0.31g @ DEGEP-N3 X%~ % — (Clontech)
& &HIT, peDNA3 X7 & — (Invitrogen) & pCDNA3-TTMsil 7=1d pCDNA3-
TTMsilmuiRl HBEXRX I & —Z2flAabE (&4 &L T 1.5 ). Fugene 6
transfection reagent (Roche) ZHWTEALZ, 2 HEERELAZICHIZZ

W7z I—FUR—F—7 w1 lysis buffer (Toyo Ink) 2L /=,
10
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TINWNYTzT—¥ (VAR—F—) {EEE Renilla Vo7 x5 —EHEE G
B) 12 A—H—N5AFUERBEERSS T, Berthold Lumat LB9507 J
R)A—F—THE Lz, MHEAHEABTERLELVR—F—DI> T 25— EiEHE
Z, ML Renilla V3T 2o —EEETE - ZLEZRICLVR—-F—D) &
7o —EEEFEELLUE,

NIH 3T3 MifgiX. LDV R—F—7 v TEA - 2L, 2 HRITHR
ZEULL T, Trizol 343 (Gibco BRL) % FWTHE RNA 24l U7z, DNasel AL
%, £2ug DRNA ZHNWT, VR—F =75 —ERNA DEEE., W&
UTIZUN A RR@ENSY > /)NVE (EGFP) RNA OERZE., / —Y U EBHEES
FEWERE (BLISA) ¥ A5 A (Rosh Diagnostics) THo/k. YdF 4=
VERBHA T O -7 OB, BEELTOIF ST 2211 -F A F -
UV LEE. EEBEELT 1ng OF I A K DNA (p6V-P2;
Promega, pEGFP-N3;Clontech) &M /= PCR &f7 o /2. I, 94°C30 B,
527C30 . T2CI0 WD 26 DY A V)V (BfMIRKRZE 2 77F) &L, Ex Taq
DNA U X T—+E (Takara), V7 29— EBEBEFREN T I/ —-BLN
BGFP BEW T4 v —2HWEE, W2 T 27— EEBREFOIFT—RTIA
— & 5 -GAGGTCCTATGATTATGTCCGG-3" . U N — X F S5 4 < — % 5 -
GTTGGAGCAAGATGGATTCC-3' & L . EGFP O 7 +# U — R T 5147 —13 5 -
CAGAAGAACGGCATCAAGG-3" . UN—A 751 < —1& 5 -TGCTCAGGTAGTGGTTGTCG-3’
& L7, NIH 3T3 fifgdicBir )V 7 =5 —E-m—numb 3'-UTR F A5 mRNA &
R BGFP mRNA ORI L UL, ~NVFF ¥ —t& 3,3 ,5,5 -FhIAF)V
RPN THEDEGRE (450am ORIEE) DERE L.

(7) HHBAT T ) T4 IVADFRE & BRI ERR

pAdex1pCAw NI & —ZIRITHBA T T / U1V A Adex-FLAGMsil #FHEL =,
FIEFZEXMEOICTL =2 > /= (Hasimoto et al., Hum. Gene Ther.

7(1996) :149~158) ., WA OB Z 75 / U1 I A #k (Adex-FLAGMsil, 3X
11
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10"°PUF/ml; Adex-NLLacZ, 3X10"PUF/ml) 2 AF L T—80CTHRE L.

NTH 3T3 #fifZ (2.5X10° MiAR) 1T, 1000 EHRL7=T T /) U1 IABIKRE,
5% DU TIRBMEE SO TNy WL —7)ViEH# § nl FTERIEE, 2
H # 1T lysis buffer ( Buckanevich et al., Mol. Cell. Biol.,
17(1999) :3194-3201) THIMZBEML. T AY > 70w Mk BHH & XE D
HETITW (Kaneko et al., Dev. Neurosci., 22(2000):138-152). $EiF T/ —
Yooy b EYaBBEEARRMNECKZ e T2, SUXEZT MO
FUNIBETIE T LU TREBIBEINTNET I /BRI ERETH Y
YFoxt=7 ~YU Namb RNYU 27 o—F)LHifk (Vakamatsu et al., Neuron
23(1999):71-81) (¥ 74 =T 4 &), Hi FLAG-M2 U X &/ 7 o—F)LHik

(Signa), yiFa—7U T RE/ 7 Oa—F)IHiE (Signa 70— &5
1A2) &, FhEhn 1:500, 1:1000, 1:1000 IHRL T, U EBREREKT
3BIHMUIEAFALAINIRTA L 7Oy beffole. TNENORERIS
BRI TI IR THRELE. 7 F)VE NIH Inage 707 5 A

(version 1.62, NIH) TEEL 7,

(8) /—¥780v hzk%RNADEE

# RNA 1%, Trizol #ZE (Gibco BRL) ZHWT. LFEDHIET Adex-FLAGMsi!l
R X E 72 NIH 3TS g S L%/ — IV TR S B2, ZDRNA 2,
BIVHRY ) TAN IR BRIV LT VT e B-F HO—A 5 )V ThkE Uizt
{Z Hybond N+Ff 1> A > 7L > (Amersham Pharmacia Biotech) IZB& L. *P
Rk m-numb cDNA & BT 7 F > @D ¢DNA 27 0—T ELTNT T Uy REFRS
Bleo NATUw RS T FIVIE, IR A—FDFT 5T 4 —RT 4 VA

(Kodak) THHIL. BAS5000 (Fuji) CTEELZ. BT ZF > mRNA ONA TV
v BIBES 27 FIVIcH T3 n-numb EETO 1R O ZFVOmEERL, 1-
numb EEF O mRNA LX)V OEHER E Uz, 2 BOMSL U ZER 217> TR E

2EHUZ.
12
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(9) ¥ a BEBERERINE

aEBEEARERCERXEOFETITo 2 (Sioni et al., Mol. Cell.
Biol., 16(1996):3825-3832), Adex-FLAGMsil % kil D HiE TR 7= NIH
3T3 Ml 2L L CTRIRL, WY VEEEE AR TS L., BER A (10nM BEEE
AVT A, WM BB 722U A, 1M PFF A A h—), suM HEPES [pHT. 3],
2ieg/ml OAXRTF 2, ug/ml RTZAZF 2, 0.5%7 T0F>) THEEL
TKHFIZ 10 pEFE L. Z— FILZ2E LU CGHEZB: L. 25008 T 10 o RHE
LUTARLy bELFEeER. BEZMRERMBKREMELZ. KO BERX,
DR RT 100mM ICFASI L7z, MIREEMARIE. 100mM KC1. 10mM BREEA U & A
oM R < 72T Ay I PF A AV A h—)b, tnM HEPES [pH7.3], Iml &7z
D 2ug DUOARTF, Inl H720 2pug ODRXTAFF, 0.5%07 F0F=
CEBOERE aEEEAR (5~30%) BRICHEMBLE, COBK:
Hitachi P40St1286 m—% —IZ#E A T, 40000rpm T 150 M 4CTEL Uz, =&
g, EXALY - TSPV TS5 aR—4%— (Biocomp, Inc.) &N
T HRZAREOREHNASENLE (I BHaHZD 300n1). —ERTDONT
30ul ZBUTAZ > T0y MEICKBHICHWZ, RNA 27/ —)VEANT
EOMNSHHL, T ) —)V TR S 87281 Ay, ZRIE LTz,

(10) HES1 7OE—%D T > AIEHAGEER

HES1 7O —¥EMRZBET S0, 0.20g O pHESIp-IV¥ 75—
(Jarriault et al., Nature, 377(1995):355-358) B, ZiZ 0.025ug O
pEF-BOS-FCDN1 (Notchl MiMEAMEIAH 75 X X N [FCDNI, aal747~256311)
(Nofziger et al., Development, 126(1999):1689-1702) ZmMmX/=d D, Fiz
& . DpcDNA3-TTMsil & pEF-BOSneo-R218H ( Kato et al., Development,
124(1997) :4133-4141) 23 EITERETHAEDOEZ DB D, 21T, lug @
pCDNA3-HAmNumb Z&%2Z X CGHASDOELH D% NIH 313 MRICEALE, &

DEL, 100ng @ SV40-Lacl A ELE T E /=13 20ng O Renilla W75
13
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—¥ %7 % —pRL-TK (Toyo Ink) #. fHx DEAKERICTOWTHEEREE L TH
Wiz, S U7ERZ 3 BEffo/k. W7z —PEEITEALTMS 48 B
%IV J A—% —Lunat LB9507 (Berthold) THEIEL. BHS I FF—FiHE
HEZIERenilla VT 7 =T —EERICH U TEELL 7=,
B. fE%

(1) Msil IZg BEBAMERNA U > R in vitro 2R

Msil DIEHIE72% RNABFIZRE T B0, 77 4 27 4 IEHICE T < RNA
BN (SELEX) Z2f7o7z. P #Z L/ RNA 7—)L&, 50 X7 L AF ROFRESE
2o MBS EHRELZPR THIBLAEFVIX I LAFRIA TS5V EH
WT in vitro TER U7z, 8RUERNA =)V E, 5N CD Msil @iagsy >/
78 Msil-2TR ZRINEBETBWew TIVBY 74 25 4 715 AITERML 7=,
Msil-2TR . 2 @ % > 5 . RRM E (Burd et al., EMBO J.,
13(1994) :1197-1204) RNA#&E& KA > (RBD) (aal7~192) DEMNT. CHRIEHIT
CAFDF TN, e NRRIZTT 7280 (K1), HRELTMsil-2TR &
BY NV BEEREEG LR o7 RNA ZBREL 72881C, Msil-2TR @& S > /XD E-
RNAEEHRZ., INT IV IV eaORERPICER Uz, PIEZEROBH O
Ty AN ER 1B IZ;RT. RNA &F /N7 BB, stz LT,
¥7z SDS-PAGE Z2f7o TENENEZF U F L (K 2), &L RNA 28
A 7IVBRITHIE U, SELEX HUN—RAT T4 ¥ —Z AW THEREERITRA) D cDNA
HE/, BRI N/z RNA E251Z2 03— K55 cDNA (& PCR THEIRL T, ROES
YA 2 NVBLOHEBIRAD RNA GROSEE LU THUOAW:Z, 774 =54 RNA-
DAY RBREZEDERTZET, Nsil ITHEAT S RNA BODHH RNA T—)LiC
BF50.2%05, 8 BEOBIRYAZIIBITIE 0% ETERTEZENHENE
i2ole (B3 BLLOFIET. Msil EHB<MEET S RVA BFINEREICE EN
% RNA 7 — )V &7z,

KiZ, 8 EIDFEIRY A 7 )V THEIIMSI U7z 50 fBD cDNA 7 00— OEEFI 2 g
14
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U, TOBHEITLIT NI 23EET S RNA a2 dABAERELE (K4),
20 BORENZIO—2ZRAITRT . WTNOIZO—ITH A 1T AG ZiT
IV I~ HEDEN U DERNA LN, TTITRLTWARWMO 30 @07 o
—2ZDOWTH, AU ISR NS SN, —HITEEL TBO,
e 70— O—E &R U RNA BEFIERD 547z, BRI O— > ORER

W RIS (G670 UAGU EF— TR0 oz (K4 OTRER ; £2< 054
~3). TUIVIZEDEFNL 2~3 BEiEVERT ZENEhoTz, U OEBEEK
(m) &, n=12%31%. n=272%40%. n=3 2321%., n=4 M 5%. n=5 N 2% T
Holz, BHRENT LICEFIRE < DHE. AT LI —THEDI — THEBEAIC
HENT (K 5. Tk, Zuker-Stiegler EICED < WK OEFIFHTY 7~
x7 (DNasis, Hitachi Software Engineering Inc) TFHEL 7z,

(2) RNA-% > XU Bk

18 (G/A) UAGU EF— 74, Msil-RNA MEAEERIZABIRREFITHD I &
ZRELSFANSZDIT, Msil-2TR BiGY NIV EE, &BE<BERI N O
—>—BRAVEIYAEF -7 ICHET A TN TN LR 3 EED
$8-13 & $8-19 (K 6A) —D RNAELFIZ AN THGRBRZIT o/, 4 nol OIRH
RNA &, SEIERED Msil-2TR ¥ NIV BEZFRBLTT IV T METHERTL
Jzo BERBRTROONIEBENY RO, BRI/ O-ZH5NHA Y
ABFNEFT—7 (6/N) UAGU &g BB & —F U7z, S8-13 RNA X 2 D
DALV AEF—T7NHD. S8-19RNA IZIX 3 DOEF—TNH 5, Msil ¥
PINDEE, BRO Y ARSI RS ER NC-4 Lard U7z RNA 1358 L7
Mot (Z64), Msil % )7 BAGER RNA ICREMICHE T 50BN EFHND
iz, Msil BRO LU REF), i3, BEBRI VT ARFIDR N
FREMBESEI 2 ORER RNA ZHWTREEEHEBRET o2 (K 6B).
4fmol @ ¥P RZF RNA (S8-13 £/=13 S8-19) % 100fmol D Msil & /)87 &E & 10,

100, 1000 FHBEEOIEERE RNA SRIBRICT IV T METHERT L (28th
15
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B 6B L —2> 13~15, L—> 18~20, L—2 23~25, L—2> 28~30 ITHR),
5 2N B-RNA EERERTEEN Y ROBEIL, HERks & U T Msil 5R5RE
5| (B RNA LRI CES)) 22 0BEIRREHRNA ZMAS & THELRE, L
AU OB, Msil FkEds) (NC-4) Z&F72W RNA %%ﬁnb’c%%‘%ﬁbf:o
PLEDRERMNS, Msil # X2 EMN in vitro TEIRLU =0 220 AN
IS U7ZEF 23 RNA Z2RrERNICERHET 2 2 & Dho Tz, Msil iITxd 22|
RNA BRI OFESEAMERR, V7 MECBITS RNA-Msil EEEERTEBIEN
VROBENSIE LU, MEEEE K, 1. RNA @ 0% ST DY /i
BIZELW, MADL—24EL—2 9 Tid. RNA D 0% MY NI EERE
LTWBZENT UV MA N —ICKBFENSHEN Lm0, K1 $8-13 &
$8-19 IZDWTH 4nM LEHI N, Lo T Msil id. BhWEiEcas k&
DU ABANET—T ERHIRT SR EZT RNA AT ST ENbho Tz,

(3) in vitro BL in vivo IZBIF S, Msil i n-numb EETFD mRNA & D#E

A
=

Msil & 2D BT 2 TRIEFERFHOBEMZ, in vitro ZIREARKER
BIRICHBE LUz, Msil ERMEDOZ 2 — O R TR REHT S0 T,
Rtz (EEZIZAIR) RAETSERTHO RNA X Msil OBEHOTRICH S
BIREMEANE VW, Noteh #EPiMEE I — R 95 nnumb BETIE. DTFIBTF5E
ENDS Nsil BMUBETFOBEMESZ 5. B—IT. n-nunb FEZF D 1RNA @ 3’ R
BREE (UTR) 1T, Msil HE&oa 2 T AEIIEF—TINEEND,
i mnumb EEFNFE T HEEIL, HRE ORNER O LRI T nsil &
BFPRRTHEREEET S, HZIT, n-numb F= a2 —0 > EOFRENITEY
59%,

Msil 2% in vitro T m-numb /=¥ D mRNA @ 3'-UTR EHERTBRNENITDN

THRE. TOEMOED, n-numb EET O nRNA OB (NILN2,N3) 2, E

FF-14 CTP OFFE TR T in vitro TERUZ (B 1), Msil #EERAIE N2 N
16
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KhHBdEEZON, TEED Msil ¥ 287 E, Msil @ 2 MO > 5 A RBD
EEUEMESY > )XDE (SELEX IZHEH L7z Msil-2TR). Msil @ C KiHn 24
DEHRIIY NI E O 3 BEXMRIT, M N2 EEEIEHRNE (K9 & 10). 58
£F Msil #2878 & Msil-2TR 1%, EAEMBEEIGIWPFEREDA F VRE
(150mM NaCl) TN2 &HETHTEMbMo7 (K 10), [¥S] AFF =2 TE
BUEZEED Msil # XN 78E N EFELEE—X &R LE—F/HT, -
numb @ RNA @ NI & N3 #5rid. ZBEED Msil ¥ 2 /)X78 & DI THEERN A
SNEMoTe (K 8). UV BBERBRETo>/2ET A, Msil-2TR 2N N2 DA EHEE
THIENHEHENERD, FLE Msil &, 2 DFTOY > A RBD 2E&TEMER
578 (Msi-2TR) OFAD, in vitro iIZHBWT n-numb BEEFD mRNA D
3 -UTR T N2 BIREBR A THIEZ2RLTWE, LS T n-numb #EE
FO mRNA i, in vivo iIZBT B Msil ¥ >NV BOERTH SHeEMNH 5 Z &

MHEEHL 7=,
Msil A% numb B/EF® mRNA @ §' -UTR IZ in vivo THEETANENZHET
57D, XEKDFHZE B W/~ (Buckanovich et al., Mol. Cell. Biol.,

17(1997) :3194-3201, Levine et al., MoL. Cell. Biol., 13(1993):349-3504,
Steltz et al., Methods Enzymol., 180(1989):468-481), —# D Msil FE Y
F—%2HoPUHEA L NIH 313 MIAMRN S Msil-RNA BEKEILBES &
7= (K 11). NIH 3T8 A Tid. m-numb BEFIINERICHE T 500, Msil i35
BHLURWw, £Z°T, HAT 72207k Msil #2878 (K 12) —Znid NIH
3T3 MMEAN T Talon £EF 1L — MLY 74 =5 4 8§ (Clontech) & TERR
RICHEET2—2B8ALTHEEAZZEL (K 12). HAT ¥ 725D Msil 2%, n-
numb BETF O mRNA IZHEE T B2 NENETNZ, LREOFIETEAL M H
k9 HHMREFRE, Talon £BFL— MET 74 =5 4 Bilg (Clontech) ¥
LT Msil-RNA A EREE Lz, KIT, HAT # 725D Msil & 2 /N7 BTk

BLERNA &7 /=) Tt L, #ERERIC n-nunb BT H7212 < Ol
17
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BTREICHBE T8/ F UV EBET (WEHEEL LU THER) KWHRENRTS1
X—ZRAWT PR THEIRLZ, HAT ¥ 7%2%D Msil ¥ X7 EITHEE L7 RNA
OHEE [RT) -PR E#L. n-numb BRFRAT 71 v —2ERAKRICE/SNE
bOD, BT IFUBREFRT A —HAKCERD 5Nahoiz (K 13,
V—2H RT (D], Msil & /NI E D RNARERITB T DHELREEZHSMNIT
L7201, RNA BEBICARRIR 3 DOFHERY I /JBzEHR L/ (63F—L. 65F
—L. 68F—L) ZEA Msil ¥ >/%7 & FLAG-MsilmutRI-HAT (X 11) IZDWTH,
PTEME m-numb O3 RNA FEBREN AN, TOMRBR. Z2RE Msil ¥/ 8

(FLAG-MsilmutR1-HAT) TiX. m-numb ® mRNA \ZHT BHEENHASNT (K 13,
L—28). 774 =74 88 I n-numb @ RNA MRFFEI N D Z &, Msil 7>
INBORNAKEBRNTBETHS Z EE2FERLTWE, FIOXREBRE LT,
HAT 7 7 4 =54 Z T Dis Msil # 27378 FLAG-Msil (X 11) % NIH 3T3 #H
JARTHRHAS YL TRUEERBRETo/ZE T A, n-nunb @ mRNA 2SR5 B ICRRE S
NTWAZ &I TE Mo (K13, L—2F). PLEOFERIE. Msil 2
FEMED n-numb D RNA & in vivo THET R ZEZRLTNS,

(4) Msil I2&% n-numb BEEFOFREME (NEHE n-Numb OFEBRELR—F
—7 wt1)

Msil & > /XU BEANEME n-Nunb & > N7 BRFACBXITITIEREZARS 2D
oo MHA T T A VARG 5 —%FWT Msil % NIH 313 Al CR%E C5E
S8 (K14 & 15). NIH 373 MifEiCid. Adex-FLAGMsil £ /=1% Adex-NLlacZ 7
T UANAEMBICERERFET TRA S B, Adex-FLAGMSI1 R & —2RK
REI|RELEIH, YA RAATATAIVA (W) -1E ZONY—LEMH=T -
UBTVF T OE—F—DETOE—F—TH5 CAG 7OE—~F —DFHIHETF
TEED FLAG ¥ 7% %D Msil 5?/\"7%75§%35be0 Msil FEHRIZFo—TU
COFERVANICEE Lol &b, Fa—TU X 2NEEREESL T, n-

Numb & >NV BOFEBRL X)Lz Msil RBXIETIEAZFML 7z, Msil ZBRIC
18
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FRESE5 &, WEME n-Numb & 27 E L ~)LAY Adex-NLlacl ZREBE BT
Lacl ZHHET B BMBICBITE LX)V LT 32%ETLE (K14 & 15),
Ui U, WEEM n-numb BET O mRNA LAOJVIE, Msil & Lacl 2REICHRBE S
THEDSEMNo e (B 14 & 15), LEORNMNS, Msil ¥ N7 EIE, n-
Numb & > N7 BHEEORRRE 2G5 Z &8 Dh 5.

KiT, Msil & /X7 A in vivo TIERMEFIOFKE 2 HE T 5 HHEEZHR2
eI, BRIV T 25— EEREBRTFEEVLR—F—T vE1 REBEL
Jeo WEINDINY T 25—EBUVR—=F—TI5AIFE Msil BRETIXI M2,
Msil 2SPNFERYICHIR L Ty NIH 3T3 flfRic—FMICRIEEEA U=, n-numb
BEFO 1.4kb @ 3'-UIR 2K EDORBRTFEN T Tz F7—F L R—F—EETFIE
SV40 Yo E—4 — ORI TIcBWE (B16), LiR—F —BEFOREHRL VT,
W7z o—EBDHNAVNNVERICERLE, BEM nsil BETFEEDOIHE RNA
FEEARMA (msilmutRD) (&, MV 70— —OHIEITICBEWE, K 17 ITRT
X5 W72 —FORREEL NIV, AL THE I 2HAR Msil
DEHXETTHEREKENIZET LA, THENERIZ, RN EaEE2Z R
MsilmutRl Ti&, W77 —EBRLVNIVOERKTIZED NN (F 17,
¥z, VR—F BT n-numb @ 3" -UTR H72 W1 H DR, n-numb BT O 3 -
UTR EHEFEITHA L T Msil AT ERS & BAER Ml 3NV 72 9—F
ViR— —{EM2E T Lahoz (B 10, LENST, LR—F—EBETHE
DOFENTIL Msi1 @ RNA REETEEDET 5 T & Do Tz,

FzMsil 1%, W7 I —t-n-nunb BETFD 3’ -UIR F AT L R—F—&Ex
FOHEEZEFEIRIED RNA L X)L THEET 5 O T3/ < FREE TMHIT 5 X 5
THd., /—H 7oy ks RNA OFETIX, NIH 3T3 I2Bi1F3 msil &Eix
FENLXILO LR, LR—F—-nunb BT 3 -UTR B4 nRNA OAETBICE
BLRRWIENEEBNSHBL TWDE (K 18),

Msil Z 2NV BIC X ARREE TOMFHIDE Z D HEEEZ I SITHRNSE =D
19
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2y Msil & 2NN B ORBERNICHBIT 2R/ DON T, Adex-FLAGMsil ZRBER &
7z NIH 3T3 MUl ORI E AR Z BRI a EEEQR (5~30%) THEET 2
CETHNZ, BHEDD Ay, 20T, URY—LEURY =LY T2y bad
ARXAR—A—EUTEBE L, URY—ATTy FOSEIL. #RNA 2 &

BOMNSHHEUTHRLUZ, Msil ¥ NN 7BOEEIT, JiLFLAGE/ 7 o—F
WHEZRN T 2 A > 70y NTEESITDODWTHE L&, 20M O MgCl, D
BFETFTMsi1 #2878 1d, RUY—L, 80SE/ YV —LA, 60S URY—ALTT
=y b, 40S VARY =AY T2y MIWHRTHMBEICEEHLE (K 19, T
DFERIT, Msil ¥ X7 ENY RV — L LEENEZITEERNICEETZ L
ZRLU TS,

)

INSTRTEZAZDHDES &, n-numb FEEZTF O mRNA A%, Msil @ in vive I
BIFEZEHNOOEDTH S Z EDMN5, Msil i, m-numb EEF D mRNA O 3’ -
UTR &EHH#EE LT n-Numb & >/ 27 B O FEH 2 FIREE THH T %,

(5) Notch IEMEEDIEMEITH T S Msil OFEERIER

Msil & >/ Bic&k % n-nunb ERF OFEREREICB VT 5 FHBMH O EWEH)
BEZFANRS DT, HESI 7O0E—F—2ANTNI T2 5—ELVR—-F—7
A &T o7, MO TEWHES] 7O0E—F —EFICiE. 2 MFTD RBP-T £ fEE
AL B D, Notch BMMEZEOFHICHEN T P RAITERILINS, Msil 2EA
T5&, HES1 70— —HEERET LA LU GEERENS 5.1 FOMHERL)

(K20), MsiliTk s Z D9 iz EAHIEIE. WEME Notch DIFHEILICE 2D
DEBRTES, Notch DEHEEMMOOEDTHS Notchl DR R AT >

(FCDN1) @ b5 ATEMHALAY, Msil 2 NIH 313 MilgICEATHZETEDLD
KA THENCDVWTHERF L. Notchl OFEHAEZEMTHREAIES &,
HES1 E—% —NEEREE AT 24.5 FEECLE (K 20). ZofEEL
i, BEE72% DNA T U T aEfr e 729 . Notch IBHRIZZEDIEE/LE I

% RBP-] k BEHNHIEY (R218H. [ 20 @ DN-RBP-J k) DFEIRITHWHEINS,
20
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F/z. Notchl EHIEMRE & HITMsil ZEALTHERIES &, IS T0E—
& —DEMEE, BEEEGEO Notchl BTSRRI SN HFEMHALIIHLTE
51T 2.7 LR UL EBELXVO 66 FOMERME) (K 200, Msil OFEHEMN
HES1 OE—4 —#EiEE, EHEEERO Notchl OIEELHEBWITEDE L2
RHUZ (K 20), Msil Ick? S FOE—F—%2HD)> Tz T—FLR—
7 —EEOHEIRIE, DN-RBP-J k 2RBEI T THMEINS (K 20). LN>T,
Msil 2k HES] 70— —D#FEIL, DN-RBP-J k (KRR Z S L 7z Notch
BREEOFEEMICEL D EELEND, TO—FT, Notchl 1Tk HES1 7OE
—&—@ k5> REELED n-Nunb ¥ >N BOBEFEHRICL > THES NS Z
ERbho (B 21). INHITXRTEZEAHDES L, NIH 313 MICBITS
Msil DEFFRGBBEFEBD, NERED n-Nunb ¥ > /87 E L)%, mRNA LX)VIZ
FETHIERETEIESCE (K14 & 15) &, n-Numb ASNIH 3T3 ffifzic
WT Noteh IBREBEZOETME L LU TERTS &M% (B 21, LEdio
T Msil iE., m-Numb ZFHEREXRE CHIHI L T RBP-J k (K TFIERREE 20 L C Notch 1%
WO D o TS,

(6) 7>FkAPNA

msi2 asPNA i PE Biosystem tHTHEICTEMR. HELLDBDTH S, nsil
asPNA OOEZFIIE, BMERBAAE T R (5’ CTCCATAGCGGAGCCS™ -Lys) &7ziXa— R
fEI% (5’ ACCTAATACTTTATCT3’ -Lys) &—F L Tw3, PNA (Aldrian-Herrada
et al., Nac. Acids. Res. 26(1998):615-621) MHEHCEEAEH<ADIZU T
3 WCHMUE, 25D 2 DO asPNAS 3= a—0O X7 = 7 WRRICFEKED
ERZBL TS,

(7) Z2—ORT7z7 O#E (B OER)
Za—UOXT7zTBRBLESIET v 1 OEERFIE, 725 T BGF
20ng/ml BELN bFGF 10ng/ml Z2E&OEMRREHMOERT, BEROF % (Nakamura

et al. J. Neurosci. 20(2000):283-293) ITft-7=. T/ 6., figeiifEs g
21
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CHEELTEL S | KB (primary sphere) AR (HIfE 5X10° &/5ml/” =)V,
6 U7 L—hN) 1Zid, Bl4. b ORBKEORERMOMEE AWz, 1 REREO
M 28 2 ORI BE L 72l THREHNC (R 24) ICRIRLCHBE (0-10u
M) ©msi2 asPNA ZERAOL . 2 KERBEFEARA T L— b Gl 500 f8/200 21/ =
Vo 96UV 7 L—h) Riiilgz®Bl,. BELUE, RO 4 BERIT. 2 K58
D ZEEATz. Msi2 OFEEM RT-PCR B L OBl b ST 1265 3 %
Fid. 20.M D mis? asPNA T 24 KERILIRES, BREL =,

(8) FEEH RT-PCR

msi2 asPNA ZVRAIL T, HRZZRIMETIC 24 BRI > F o x— b Uizl
LU (1.5X10° f&). TRIzol ¥ (Gibco-BRL) ZFWTHEEL =4 RNA IX
DNasel (Gibco-BRL) TALEL, # 1 $8(first-strand) cDNA % SuperScript II
WER B R (Gibco-BRL) ZHWNWTER L=, RNase H (Takara) THUEL /=,
PCR BOizid, msi2 (5" 754 <—5" GTCTGCGAACACAGTAGTGGAA3 BXU3 7T
-1 < —5" GTAGCCTCTGCCATAGGTTGC3  , 340bp) B XX gipdh (5" TS 1< —
5" ACCACAGTCCATGCCATCAC3’ B X O 3 7 g 4 < -
5’ TCCACCACCCTGTTGCTGTA3™ ,452bp) D7 I <7 —1twv hZHWT,. Extag DNA
RUAS—E (Takara) Ik D, £t (94T, 45 PED. 5137 —D7=—1
>7 (54C, 1 7). BXODNAMELS (712C. 25/ % 35 /i3 38 ¥
ZNVARDIE LTz, 2 cDNA DRIZ. WEMRMEREEFE U THEM LR g3pdh O
> TEEIL U 7z, EFRICHFRLU 72 cDNA Y27 )&, g3pdh 7T v —1
v FEFHWTPCR & 33 V1 ZIEDIRL THIBL 2. JI7IC 3 [EFAR L ZHik
P TINVERNT, FORRE 3 EiEDIELZ, PR EYE., 5% R8T 77U
TIRTINVERWEBRIKETHBEL, SYBR Green (Takara) ok D ffatd
FMBIO II XL FE o— (Takara) ZRAWTHER{LZFTN., EELE,

CNS #HfliE DHERRICH T 2 Msi 7 7 S U—DF > NNI B OB E 2 EERFT 5

7ZIZld, Musashil, Musashi2 @ 2 BIETFOE /) w I T I NNEERZETHSD &
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EZbNk, THOLEERNOEDIT, nsil BERTIEENLTY > FE 2 2s
Pz, msil”IRERIIFEFD SAEL /= ONS BilfaEgIcimL. B5hiz=
2—OA7 7 OERELRE, nsi2 OFRABERELITT— REE (16 =
72 1mer) Q7 FRZAFVIAXILFAF Rz PNA EUTAKRLE (nsi?
asPNA) . PNA IXEIFE DR TF R B ET5H L WS 1 7O DNA BEELATH
D, Z0kH. FKDNA BLURNANDEFIRRENE S, 7077 —EBLN
XV T7 =B U TREENE L, S5 ICHIREBEMELS 2o TW5, IRFH
FRIC 3R T 2 BRI msi2 asPNA 2595 &, Msi2 PiRICEET 5L EEN
RT-PCR f## L Ve b 2 ic X voRahiz L dic (K22, 23), &BE
EMBIOY O NRIBOBMEDOLNIVT nsil HBEOBRENN DOERTE T 24
Ulzo msil7/#BEEMICB T, nsi2 asPNA OFEE T Toa—H0A 7 = PR
TwtAEfTokE A, nsi2 asPNA OFBICHEAL T, Za—0xA7z7#
ROBMUWEADRHAS MR 6N (K 24, TN EERXIT, BAREEM
fATIE, msi2 asPNA OBFEET THEH IR Za—ORA 7 =7 ™R INEZ &N
5, BERO (NSBHBO= 2 —0X 7 2 7 HRELEFENL. Plalsb—
FBEODOusi2 asPNA OBFEETIRBN T usi2 BMTOMENTIIFEI BN EN
SHRNHEIL SNz, ETOHREZEAGDENE. Msil BXTMsi2 OFHII,
J& ONS B DIIEB KO/ E 3 RICEE B EZR 2L TWa, T5LK
HEeiZ, Choo 2 BEEFREDYTENTWSEELZGNS, —F. £ED
CNS BRflifd TIE. TS OHARIIMsi2 KD B, DUAEELLUTMsil Ick> TH
TEhsb0EELILNS,

BEZE - OF AT E
FHRAICKD AT EOQEOHZoEEMEAI Nz, Tabb, AT ER
Bl a—DO2obiAi#EEeE 95 Numb ¥ >N HORREEZWE L, £k

Notch IEHRIDERDIEMEE T 5 O THETREHRERRBOBEEE L CHA
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TE, & SITHREERIL O BERETE EERA & L TORATE S,
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753K O i B

1. AUVERE, AFCEREOY R BESO 1 IGERENER, KK,
fHmd U <EHAINET R/ BEFZETEIRUXRTFR, XiIThs5DHRY
RTFR2I—-RTDBETZERES &I % Numb & 2787 EFRBHHIHE,

2. NUYERE, AYVEREBEOY I JBRESO 1 IIERENEL, RE,
Mmb L BEASNEZY X ) BEAZETHRYRTF R, XIehs50RY
RTF FZ2I— R BEBETFEADRS & T 5 Notch BERZERE MEHERA.

3. AU VERE., AYIERBOY I JEBRESO 1 IIERBENER, K&,
s UL IZBAINEZY I/ BREAZETHRURTF R, XZEh50RY
RTF K& d— KT 5BET AR & T 2 R i S Eg A,

4. LNUVEBRE. AU VERHEOY I BRESO 1 ITERENERE. RE,
Mmb L IREBASNEY I BEFAZETZRYRTF R, XiFZh50RY
RTF REI—-RTIBETFOENREHEAT S ZE2HMETS Nunb & > /%
27 B OFEH GG .

5. WRAMSAY. M, MBI TdH 555 RE 4 D Hi%.

6. LAUIERE. AVVEBREOY I JBRESO 1 OIERENER., K&,
FId U <@HEASNET I/ BREFNEZETLHRYRTF R, XIEEN5DRY
RT7F R2I-RTBEFOEVEBZEATS I L 2/#ME T 5 Noteh Bl
ETEVE DIER T,

7. WS, MR, EESOIEM T H B ERIE 6 SEE D HIE.

8. AU IVERE. AIVEREDY I JBREFIO 1 IIEEENER., K&,
s U IHBASNREY 2/ BEMNEETHRURTF R, XiFzhs0RY
RT7F REI-RTZBLTOENEREER TS Z E2BBET 50
FEIE M D ¥EBR 5 1,

9. WS, Mg, HESUIEY TdH 25 RKE B D ik,
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10. AYTERE. AUVEREOY R /BRESIO 1 XUIEEENER, RXE,
AMmbUEHBASNET I/ BEFIZETEZRUYRTFR, XiFEhs0RY
RTFREI—RTLBETFO Numb & > /87 BRBHHIFIEE D70 DFEA,

11. AU YERE. LY VERBOY I BRSO 1 XBERENER. RE&.
b LU IEHASNEZT I VBESNZETHIRIRTF R, XidZN50RY
RTF R2Ed— T SEBETO Noteh BRARETE EHERAIELE D72 O,

12. AU TERE. AUVEREOY X JBRESIO 1 IEEENER. KK,
s UIEHASNET I /BEFZETEIRURTF R, XiZEh50DRY

- RTF R 23— T 5RET OIS HIREEE I RAEE O 720 O,

26



WO 02/099102 PCT/JP01/10231

H1

Msil BHE W
(39kD, 362aa) N . e

'
g1 KR [ ]
(23kD,aa17-192) C

T7tag 6XHis tag

X2

250

200 ﬂ
\

12345678910 752> 5> No.

-t
o
(=]

{153 (cpm/300)

A
8 §
\

RN

1/11



PCT/JP01/10231

WO 02/099102

=] 4

¥ODDNINDOIYONONDANAYYANAADYNDANYANADYAAASADNDIANADY
enNBYNDANBVANDTAVYANASHVYAYHHIDDHYHIINHNNNIIINDIDAIDD
9H09DNDAVANIVYAYODYNNNTIDNNNDDADYADAVONYIYADAYDONNDY
. ANNBYAIDNBYAVIONDHADVINNDDNADNANDAOYAYDOYNDDONODDAN
ONNDNDNDNNDYNNIAYANSOYIIINOIDAYONSINNANTNBYANDVANDADYND
£HANIVYHONNDHIODHOONDNODANDANANNDYANADYANANNDONDIDINAN
N29NNOONIIIINYIOANAONDANNBYRNAVVADYAABYADODADAYODN
ovYODNDDYANYARONDYONNYNNNIDYAAYANNNBVANADYAANNVONDOND .
YNTIBVADND0OONODANYONDNADADNARNDISIIINNNDYIONIANDYNY
AY)20NDYAYIInDNDDDOYNDNINDVAAVADYNH0IOYYAITNAIDANA
REYANDOOAYIIIDAIIYNSANYOINDINONAYANOANIDYNNANDYANEOY
- APADOANANONANSINABVANNYANIAVANDIOYANDINAYDDODDINIDDNA
POHNIODNANNITYHIDINODIND002DDINDVAANRNDYARDANSOHYANNDD
95000 YNNDYANBNNDNAYYNONDDIYYDNIHANDNNIDADVANBNANDYANNAND
OYIBADOYNAYNADNDYOANYANADYANYANNADYANNDVANNYYONDAD
2nNABVANYONONDVARADARDOAYEADANIODNONDANNDYADANYYID
OYOONNNDNANDOVYANDYAASASANANDAYYIIANAAAAIYANANAIDAAND
HYIDNOHYANYANINOYOANYNANTIDYANVYANNADYANNBYANANYYONOND :
OV NDNDYANNNDYNNDN0ONABYARTNADYNNDYDYIADAYIANYIDND

6%~ 8s
¥y~ 8S
%= 8S
9E- 8S
TE- 85
0€- 8S

6T~ 8S"

6%~ 8S
81~ 8s
§1-gs
¥1-8S
£1-8S
ZI-8S
11-86S
01-8S
8-8S
=85S
€-gs
1-8s.

2/11
=B Z A (3HE026)



WO 02/099102

PCT/JP01/10231

X5

3/1

=B AR (GEE126)



WO 02/099102 PCT/JP01/10231

K6

A

32pmARNA
Msil—2TR =

S8-13

12345 678910 ﬁ1213m45

S8-13 813 - - _ _
2P EHANA r——— | —Sle 5810
Msil—2TR -+t -+%+* — ko oo

%lﬁ*# »nmﬁR NA 5— -

1617181920 2122232425 2627282930 3132333435

= 7
1833 2436
-- 2291
& \ ‘ y v218_86 3’
sl eeason el
N2 N3
£ 5 Msil
RANA
97 '.
66 »
45 «
31"
21’

4/11

=B AR (GEE126)



WO 02/099102

&9

PCT/JP01/10231

F ; &8~ % Msit

R; Msit-2TR

C; =uxMsito T7 tag 'RBD-1

CEEBHDTZS X% FER His tag

K10

NZRNA i o oo o}
FR C FRC

97.
66.¢

45.+}
31>
21"

11 alad i

K
".U_jﬁ:—
v
;

i 7 IR FLAG-MSiImutR 1-HAT (A)

¥ (63, 65, 68) L

i | - j FLAG-Msi1 (F)

X 1 2

5/11

EEZ R (BRE26)



WO 02/099102 PCT/JP01/10231

K13
AT() RT(+)
MHFA HFA
300-
200~
100~ i
500~
400~
300~k
14

Adex Adex =» buo—p
adeno virus/ FlagMsil NllacZ  (-)

Numb ; i

FLAG-Msi] ‘:‘::‘r:i"

PR LI

m-numb mRNA L

DTV A
T

B~7%> mRNAfj

6/11

EEZ R (BRE26)



WO 02/099102 PCT/JP01/10231

15:
120 120
2 o~
| 400l T
wWo 100 o
Z -~ R -
BN 60 80 & N\
en en
mr <&
M 0 80 2 e
: g 40 A 49 .o
Z ) 5
' &
] 20 - 20 7§
. 4 g
o weti Ll L o
Adex Adex 2ol
FlagMell NLIacZ (4
Bg1 6
A7=085—
Ol = CMV promoterp T 7T ) N,
or wildtype msil . -
B W CMV prorotadebdr?] Q
Mmutated msi
DHR—5—
a Wiuclerasals UTR of m-timb jus
or ‘

e

b w{sva0 promoter fuciforase

or
c qswn.pmmmar }u!uciferasa] arne-mm 1o ATV 'Elwe

7/“

EEZ R (BRE26)



PCT/JP01/10231

WO 02/099102

=17

- oa
-6 ab

- OO
-+ fa

_.‘I‘ -

0

[ =]

(=]

g
. (- - - S - Y - Y - Y ]

A(—O4 Z<Cc%)
WM A—~£cx 41

¥ X7 =2 F T7Msil DNA(g)

[

K18

(-044C%) (J403 A~044L/onT -4~ 20)
FDB4- 00 910 & QUOU-T4 J-LT/LY
Al VNYW e HY

0.5

AR TTMSil wmpm O

8/11



WO 02/099102 PCT/JP01/10231

19
(T
AV — 2
fome——
- e
FLAG-Msit| e
20

x>y ba—))
3

3 HES1—- 70— — NV 7 = 5—EiEtE
-3
e 01 2224 <

2 d DNA(ug)

(6$26)
Mslif — 08 =~ = 05 05

DN-RBPJk =~ = — 08 - 08

Notcht - &2

9/11



WO 02/099102 PCT/JP01/10231

21

| 28

i
v

n N o

N

NER,

28

|18

2

l r

10

jm}

N 1 :

1} 5 i

2 4

= ofommm | [0

Z PS5 272 b DNA(u)
¥F dH 7 —— +

Notchi (EiMEA (0.025)

HA-Numb - — -la 0)

X 2 2

10/11



WO 02/099102 PCT/JP01/10231

¥k
2 40 —m— +H+

—e— -/-

0 1 3 5 10
msi2 asPNA(uM

11/11



WO 02/099102 PCT/JP01/10231

[LRE7IES
SEQUENCE LISTING

<{110> Japan Science and Technology Corporation

<120> Expression Inhibitor for Numb Protein

<130> JST0004

<140>
<141>

<150> JP2001-164412
<151> 2001-5-31

<160> 17

<170> PatentIn Ver. 2.1

<210> 1

211> 45

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: primer for T7T
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promoter

<400> 1

cggaaticta atacgactca ctatagggaa gatcticgacc agaag 45

<2107 2

Q11> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer for T7

promoter

<400> 2

tgaggatcca tgtagacgca cata 24

<210> 3

211> 23

{212> DNA

<213> Artificial Sequence

<2207

<223> Description of Artificial Sequence: primer for
2/14
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m-numb gene

<400> 3

atgagcaagc agtgttgtce tgg

210> 4

Q11> 21

<212> DNA

<213> Artificial Sequence

<220>

PCT/JP01/10231

23

<223> Description of Artificial Sequence: primer for

m-numb gene

<400> 4

caagtagetg caactggctg g

<2107 5

211> 27

<212> DNA

<213> Artificial Sequence

<2207

21

<{223> Description of Artificial Sequence: primer for
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Beta-actin

<400> 5

cttcctceetl ggagaagage tatgage 27

<210> 6

Q211> 24

<212> DNA

<213 Artificial Sequence

<2200
<223> Description of Artificial Sequence: primer for

Beta-actin

<400> 6

gcctagaage acttgeggtig cacg 24

<2100 7

211> 22

<212> DNA

<213> Artificial Sequence

<2207

<223> Description of Artificial Sequence: Primer for
4/14
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lusiferase gene

<400> 7

gaggtcctat gattatgice gg

<210> 8

<211 20

<212> DNA

<213> Artificial Sequence

<220>

PCT/JP01/10231

22

<223> Description of Artificial Sequence: primer for

lusiferase gene

<400> 8

gttggagcaa gatggatice

<210> 9

211> 19

<212> DNA

<213> Artificial Sequence

<2207

20

<223> Description of Artificial Sequence: primer for
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EGEP gene

<400> 9

cagaagaacg gcatcaagg 19

<210> 10

<211 20

<212> DNA

213> Artificial Sequence

<2207

<223> Description of Artificial Sequence: primer for

EGEP gene

<400> 10

tgetcaggta gtggtigteg 20

210> 11

211> 15

<212> DNA

<213> Artificial Sequence

<2207

<223> Description of Artificial Sequence: msi2 asPNA
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<400> 11

ctccatageg gagee 15

<210> 12

211> 16

<212> DNA

213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: msi2 asPNA

<400> 12

acctaatact ttatct 16

<210> 13
<211 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer for

msi2 gene
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<400> 13

gicigegaac acagtagigg aa 22

<2107 14
211> 21
<212> DNA

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: primer for

msi2 gene

<400> 14

gtagectctg ccataggtig ¢ 21

<2107 15
<2112 20
<212> DNA

{213> Artificial Sequence

{2200
<223> Description of Artificial Sequence: primer for

g3pdh gene
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<400> 15

accacagtcc atgccatcac 20

<210> 16
211> 20
<212> DNA

<213> Artificial Sequence

<2200
<223)> Description of Artificial Sequence: primer for

g3dph gene

<400> 16

tccaccacce tgttgecigta 20

<210» 17
<211> 1551
<212> DNA
<213 mouse

<2207
<221> (DS
<2227 (64).. (1152)
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<400> 7

cgeegagege cgeegecgee geegeegeeg cegetecget gecegegeeg ceegeggcic 60

ccg atg gag act gac gcg ccc cag cecc gge cic gee tec ccg gac tecg 108
Met Glu Thr Asp Ala Pro Gln Pro Gly Leu Ala Ser Pro Asp Ser
| 5 10 15

ccg cac gac ccc tge aag atg tic atc gega gga ctc agt tgg cag acc 156
Pro His Asp Pro Cys Lys Met Phe Ile Gly Gly Leu Ser Trp Gln Thr
20 25 30

acg cag gaa ggg ctg cge gaa tac ttc ggc cag ttc gegg gag gtg aaa 204
Thr Gln Glu Gly Leu Arg Glu Tyr Phe Gly GIn Phe Gly Glu Val Lys
35 40 45

gag tgt ctg gig atg cgg gac ccc ctg acc aaa aga tcc agg ggt ttc 252
Glu Cys Leu Val Met Arg Asp Pro Leu Thr Lys Arg Ser Arg Gly Phe
50 55 60

gge tic gtc act ttc atg gac cag gcg ggg gtg gat aaa gtg ctg gecg 300
Gly Phe Val Thr Phe Met Asp Gln Ala Gly Val Asp Lys Val Leu Ala
65 70 75

caa tcg cgg cac gag cic gac tcc aaa aca att gac ccc aag gtg geec 348
GIn Ser Arg His Glu Leu Asp Ser Lys Thr Ile Asp Pro Lys Val Ala

30 85 90 95
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ttt
Phe

tic
Phe

tat

Tyr

dad

Lys

gag
Glu
160

aac

Asn

ccg

cet

Pro

gtg
Val

tic
Phe

acc
Thr
145

gac

Asp

daa

Lys

acd

cga aga gca cag
Arg Arg Ala Gln
100

ggg ggg cig tet
Gly Gly Leu Ser
115

gag cag tic

Glu

gga

Gln Phe Gly

130

acC aadaC agg cac

Thr Asn Arg His

atc gta gag aaa

Ile Val Glu Lys

165

atg gitg gaa tge

Met Val Glu Cys

180

gge tca gce cgg

cet

Pro

gtg
Val

aag

Lys

aga
Arg
150

gt
Val

aag

Lys

gec

aag

Lys

aac

Asn

gtg
Val
135

g8g

Gly

tgt

Cvs

aaa

Lys

agg

atg

Met

ace
Thr
120

gat

Asp

ttt
Phe

gag

Glu

gCce

Ala

tet

act cgg acg aag

o
o

Val Thr Arg Thr Lys

105
acg gtg gaa gat gig
Thr Val Glu Asp Val

125
gat gece atg cig atg
Asp Ala Met Leu Met

140

gga tit gic acg tit

Gly Phe Val Thr Phe
155

atc cac ttc cat gaa

Ile His Phe His Glu

170

cag cca aag gag gtg

GIn Pro Lys Glu Val

185

cgg gtc atg cce tac
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aag atc 396
Lys Ile
110
aaa cac 444
Lys His
ttc gac 492
Phe Asp
gag agc 540
Glu Ser
atc aac 588
Ile Asn

175
atg tcc 636
Met Ser
190
gga atg 684
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Pro Thr Gly Ser Ala Arg Gly Arg Ser Arg Val Met Pro Tyr Gly Met
195 200 205

gat gcec tic atg ctg get att ggg atg ctg ggt tac cca ggg ttc caa 732
Asp Ala Phe Met Leu Gly Ile Gly Met Leu Gly Tyr Pro Gly Phe Gln
210 215 220

gee acg ace tac gec age cgg agt tac aca gge ctti gee cet ggt tac 780
Ala Thr Thr Tyr Ala Ser Arg Ser Tyr Thr Gly Leu Ala Pro Gly Tyr
225 230 235

acc tac cag ttc ccc gaa ttc cgt gta gag cgg age cct ctc ccg age 828
Thr Tyr Gln Phe Pro Glu Phe Arg Val Glu Arg Ser Pro Leu Pro Ser
240 245 250 255

gee cca gite cte cecc gag cte aca gect atc cct ctc acg get tat ggg 876
Ala Pro Val Leu Pro Glu Leu Thr Ala Ile Pro Leu Thr Ala Tyr Gly
260 265 270

cce atg geg geg gea geg geg geg gea get gta git cga ggg aca gge 924
Pro Met Ala Ala Ala Ala Ala Ala Ala Ala Val Val Arg Gly Thr Gly
275 280 285

tct cac ccec tgg acg atg get ccec cct cca ggt tcc act ccc age cge 972
Ser His Pro Trp Thr Met Ala Pro Pro Pro Gly Ser Thr Pro Ser Arg

290 295 300
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aca ggg ggc tic cta ggg acc aca agc ccc gge ccc atg get gag cic 1020
Thr Gly Gly Phe Leu Gly Thr Thr Ser Pro Gly Pro Met Ala Glu Leu
305 310 315

tac ggg gca gec aac cag gac tcc ggg gte age agt tac atc age gee 1068
Tyr Gly Ala Ala Asn GIn Asp Ser Gly Val Ser Ser Tyr Ile Ser Ala

320 325 330 335

gee age ccc gee cce age act ggt ttc gge cac agt ctt ggg gegt cecc 1116
Ala Ser Pro Ala Pro Ser Thr Gly Phe Gly His Ser Leu Gly Gly Pro

340 345 350
ttg att gecec aca gece ttc acc aat ggg tac cac tga aacagggagg 1162
Leu Ile Ala Thr Ala Phe Thr Asn Gly Tyr His
355 360

aggtagcagg agcgecccag cctgeagetg actgaggace agactgagec agcaagggga 1222
ttgggacacc tccgeegeag cageccagee ccttggetge cacttggace getactgeet 1282
gtcectcaac cccigggece agececcica tgictggete cecctactaac ctcctgtica 1342

gaccttgict cttcictege tecccacctge cictetecet ggtegetttt atttattttt 1402

ggattageca gitgeectac ccccacacca gatctgecet ctectecggt ctgecccate 1462
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cctcectget gececcttta gggcacceee ceccccagaaa ggeatagetg gagggceggge 1522

agagggggece tgctgcagac tgaggcccee 1551
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