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TN RERE S0 A0 0 AN [R) () e B 4, A0 95 JBR S R A
() B 40 g LK% S5 5T 40 B P 40 R 195 400 ) 7 v B
HEW. Nestin T 254 IR T 40 ML i) — AN T
Frid, TH40MEA R B 19 1F A 58 40 M i) — A I
MIRRIARIE. AKBARFEEFIR T nestin FH T4
Maw] 43 5 B g 5y B 3G 57 LIRS T 40 M s e &% 28 4L
SiRTTE.  FREEHENR T B4 R AR SN o4k
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1 2B, IEMET AR SEEARE AL T 45

2. WIAFEESK 1 iR B BT 400, EoMLTE e B34 B 4AE.

3. WAUFESR 1 Ry BT, Ho e sRmmE 54 o 4.

4. IAUFESK 1 Frid By B FA e, o iR SRR & 15,

5. WAURESK 1 Frid @ BT, Ho LT B sE A .

6. AR 1 R4 T4, HERRMERN.

7. WIRRER 1 RS T4, KHARE IR MHC HilR.

8. WIALFIER 1 Fridiy & TR, HIFAKE I8 MHC HilR.

. WALHER 1 i BT, HIFAFRAT B A MHC HiR.

10. £ ER. EHETHRMEEAREARTRTAR, LREAEMREN.

1. B, EHETHRMEESREARFRT S8, HHAERE 18 MHC
PUR .

12, 7B B TR S PR AE T 40, O ASRiL 11 & MHC
PUR.

13. 78K, EHETARMEEaREAEFREFARE, HIFARE R I
A MHC )R

14, 2 ER). FHETHRMEEQREALR TR, YBEEAFYHELS
BN & E BT R .

15. WARAER 14 FrRm B, SEAREALTAR, HFARFEEAN
A A 1A 0 R RAIR.

16. —Fr kS5 T 8L 1 A FR iR T 40 B AL B oA TR ARAEL 4 BRI vk, B3R T 5
IR

¥ Fli% B EGF, bFGF-2, =% %%, KGF, HGF/SF, GLP-1, exendin-4, IDX-1,
miG IDX-1 KR T, B-BIWAER, EHE A, TGF-B RHAEGHIRAFIMNEE
I R A R R 4 AR AT A A b 3,

- 4H BB Ja 40 A B AR AL 4 P
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17. AR ZESR 16 Fridpy5ik, HAFEA TRRARE S b L B R SRR &
1.

18. —FHESMERIBRIRA MR TR T AR T HEEIR:

40 MUAIFR I I SR SR R M PUATE (RS AR A, IR AR TUA TR IS, T
AL R AT A

19. WIALFIZER 18 Prid sk, Hit—PAELR:

EMERIR SRR A RS 19 KR EHUAE RSB AL, R ARG
pRic, JUiZAR AR T 4R

20. GAXAIESK 18 8L 19 BTk riE, HE—SBESR.

FEA AR IE ) IV B SRS S PR ZE R SMR AL, a0 R AR BHUIE BT ARIC,
Y2 40 R A 0 T2

21. EHWAFER IR ETHRELREGE EH# Y EEENBAERGHA
w0

22. EHWBAER 10-13 PE—IFTEN B THRELRSHFEEYE EEEH
BmMmAEY.

23. SHWRAER 14 Frid o B4 RS HAEY FEERBANAY
MED-
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FRART 41 AL

TR G,

AR AW KRBT R ek, THEW KB BRRES B 4
At A% nestin FH 4 R RE-40 B K HC M40 B SR AR 4R L) 434, DL R JiR A
T40M, tHAM, XSy B MMEL nestin FH AT 40 A Sl 4E 41
MR EBETRIHRZ.
HRBEAR

FEPARERINELOW REBURESKI R B T B, B2
2 BABFRFTE T I DK30457 & DK30834, ik, XEBFEH
AR B — R BUR .

JER B AR RO, B IR HAEMERG R B 1E AT BV FLah A f
B, RECHETHEMA, BRBIHE. —LIPELRAMEE
G A BE 54 LAY BUTE B BBR B B B 4T P S L b 2 Y i 4R i
(Bouwens, 1998).

X B4 B S 6 58 40 M T LAZE B SR R 8 0 Bt R R
YRR, AL IhEEME B A M(Comelius etal.,  1997).

22 7] LUEBA exendin-4, —MCEWERIH GLP-1 #4157, 44
TRRNBR TREFERAMBGTE)R B ARSI B 41
HIMTE . £ 2 BB PR R B DI FE RSBV E 10 X4
K#:F exendin-4 T LIRERERFIEE. CLWLIEH exendin-4
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RIS T BERR G B A RFT A B AR ENY R R B AMMEE (Xu
etal, 1999, Diabetes, 48: 2270-2276).

Ramiya 5, E&1E ¥ 7 & B B BT 98E JR 7 3R AL RS R % (NOD)
BR ) i iR 87 114 22 R M T 40 PR ) Ak b 7 A B B 8 A T PR 2 1 T
REPERR S AT IEARE B L BERFHARRA NOD B (Ramiya
etal., 2000, Nature Med., 6: 278-282)HH /5 REEkE S ERBE
BE PRI o

(R S E, A m IRE F AR 2 B(GLP)-1 AT AR R A B
TREBERERREXEREF IDX-1 BRERIERESZERNE
FRE. SHFER, GLP-1 4 FRRF/ D RRABES RN 5w A
] LU ROt R B K . GLP-1 [RFEAT LIRS B A B AEK
FE S B K/ Stoffers et al., 2000, Diabetes, 49: 741-748).

Ferber %, E&IE A T IRR B/ 2 10484 PDX-1 ([A#EH 4 IDX-1)
ERENEBFINPRHAREREEHSRAREER B ARE
B, HRUMEH PDX-1 BRERAHKNEANDREEET
60% I SE R4 A-A B PDX-1.  ARFE /)N BRI M7 B P o 4 25
MR RIRERKER M. F/H PDX-1 BN/ REETHERESE
T 88 PR B AT LAV 5 8 i =5 A (Ferber et al., 2000, Nature
Med., 6: 568-572).

RESERSN FEARERDAESHFITLUREES T S W
IR, HENERE R TXEMMARENTHARRESE L
FRAMRERNRSURES. IEXEYRPSHFEENTHM,
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W) N7 28 WA — 0 43X 3R T 4 L B PT DA R O 4 R 2R Y . TR AR
FEAREA LA 4 B A E A fE KR, (R 2 TR el — &0 2T
40 0 Fr) 40 AR S B ELIIE B R 22 REA 10 B AT LA S HE .

7E KR P 2 R ILBE 5 - (L & T R E B TRA R 1 % B
FHE. METMPNEERIX nestin, — NP IA1LR 1555 H(Lendahl
etal., 1990; Dahlstrand et al., 1992). 7E58 E11 K Nestin ®i& T
REDRERBLE S, HESE El6 REXBEELIREIBNER
K, SRIGTERA KN R B AR, AR T 2 & 4 B 44 (Lendahl et
al., 1990). KREFHMERGKFEREDARERHE 5% EH
FURFEAR AR R AL

A5 9% BRI K B Jp Bt ok 1% 40 Ft/AH 40 MU (IPCs) BE AR L 55 41 2 T8 K
ST 40 AR UL BL 3 AL BB B o« — 4R B (B i LB ) I B 4RI (fBE %
). FRARFW K nestin FAMEA M. FHEAKK IPCs &
G R R R R R BB H B SEABEZARIEE. %8
Az B IPCs 7] LIk T RIFb 2k H sl e i RIR R A 1

AGHFEEIRM RERNRET REERBAN FEEHET
g2t

AT R T VAT 1 AU FRIS mellitus A VEHL P BES, nestin
BHA R AR 4 B E nestin PR FFF AR 40 308 i [R) e 5 26 B B
ERMEAETERERHEAR AR B FARRERETF RN

MR FESEEA LD AR EE RS,
nestin Bt AR T 40 MIERE nestin FH M AT AF T 40 fOal i B Fo S B T
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REFEERNEETEREEFANZEARBFREEBEHIFR
N
KANE

75 5% B 0 B R R AR A — A1 P Bh YRR AR B T AR 4B ML TR T
WP mellitus Jr HARRRAE .  $RAEEEAN, EAL R4 BBRART-41 i
JEt R AR B B K, FIRES AR B B IS R — AL RAR
40 g DL BR AR AT P2 AR B 0 R R AR I A IR T i . AR A 5351
—AN B i1 R 4R T 45 P Ol P, 5 0 A R A T 2 R AR N\ P T3
W J7 . X R FoAR M AR R A TR — AN A R AR
BRTT R

FREK—DAERTRERGE—MBRTHERR mellitus KIEH
(17735 . — > nestin B FRAR T4 AR 4 B B — AR — M BRARBR &5
FHMEBHNBE L MBI — MRS RE AR, 5H— M
RGBT B—MIRITRERBBERITE.  —4 nestin BHEBRAR
TS B B — MR — A RRE SR T REEINU=E—D
THA0 A . A0 M B RN B o H oy — AT R i R
BAIAE. 55— MR BMMRRALT 75— 6T 8 KW B HITIA .
— 4 nestin FAMEBRIR T 410 & B — MUEAR —MRIRBRES R 5T R
RSN A=A — AN B . RE AR R AE S TR P T B R B AR BLAE
REVHBEBLESE.

S—ANERTFERMET H—Mi6T BEREKA mellitus K EH
7%,  — nestin FAPEBRER T4 M 20 & B — MR — B AR R



00816754. 0 o P /641

BREYT REESINIFE— R MR ENRE T PR
SR — AT R S ) B R |

FEIXE R, BERBENRDARZRNME, REDRKIFER
BRSO ERAR.

E—MRER T RS, BEXGHAMENRSALRM G,

R — MR A T B, BFEANABAERIENHIZY.

R — MU R AT B, ARG SR BEHFMEA R
RN REAT KL

EH—AMUEREART R, ERBDERZA, FHEFZET
B R RSB T4 0: EGF, bFGF-2, ®H%HM,
KGF, HGF/SF, GLP-1, exendin-4, IDX-1, %##3 IDX-1 K%
B5>F, betacellulin, activinA, TGF-P, REZEE,

75— MU HIEAR T R b, B P BRI Py [ BB AT A
17

S MUERBEART RS, BTRERRRK mellitus KEH
(77 LB NEBIE S S B AR B R B DR,

ER— MG AT R, FfEAiHIFRRT BAB (k%5 & B .

ER—MUERB AT FH,  SENHFIHNET E2RER S
ISR

ER—MUERBARTTRT,  SBEIMHFIBTS T 55 RN K3
.

EH—MUEHBARTRT, RERNEBEBEF RN,
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B —MEEHEART RS, GEMFFEEEE TIHTH
#H: FK-506, cyclosporin, K& GAD65 Hitk.

TER—MEEMB AT Rd, HRAT MRS H2E T4 K
M. MRS BHBES, RENEARATHER. WEFRE
3% H Nestin FHE T4 TEFE . ALESERR, EUEMAFIEHE
A A BZEKNAR IR MR A =W S SRR S R
JBR & 4 B

FE— MUEMBEAR T RS, 2B THARK T EE— P REETE
Fii#% H&7% EGF, bFGF-2, ®# %%, KGF, HGF/SF, GLP-1,
exendin-4, IDX-1, #&#3 IDX-1 K7 F, betacellulin, activin
A, TGF-P, RHAZGHKARRFIFHITIEY R nestin FH T
SR

H— AR 5 RRME T — %S nestin PR B AR T 40 M 701k B
A RARAE MR T BRI LR ER R, TR R XA A
SRRHE P RE ML E —MEER A MRRE, Flin—AF T
MpRR . FHARMEHLEESE FIADRHB R HITA .
EGF, bFGF-2, m# %%, KGF, HGF/SF, GLP-1, exendin-4,
IDX-1, #%if5 IDX-1 BA%E4>F, betacellulin, activinA, TGF-P,
BEGEW, THKEE SRR,

FE— MG BOR T R, R ARAE 40 A Bl 5 T2 LR FER S 2R AP IR
.

AR — MEARTT RRAE T —FBAEEN ISR N 1
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. — nestin AR TH RSB B — MR BEE . THRES
HENWE LB P4k 9 Hoh A R R R S R A A

A—NEARTREET A—MBEHENGILIPE AR T,
—A™nestin AR T M5B B —MEEK—NERBES A BT R
EARSNELP= AR o AE 4 A R 3 N LB P o A R
A=A PERBER B HAM. A — M RARFTEWBRELT 5 —FEE
BENEIHMIEN B L. —A nestin FHIEEBEIR T B B — Mt
PR — MRIRBE SR G B A — M A4 e R R T 4
W AR R S AN R & R H A S B S FLsh )

FHPMEARTRRBET 5 —MBEH AL . —
nestin FHEMBRAR T4 090 B B — MUER — M EIRE SR ET BRE 4
MU= — A E G0 T . P AR A B R B AR FLB M L P R —
NE PR R RN B AR

XSRS, WIS RBEE LR S AR UL, A MK
FABEYR T UHANA.

E-MUERTED, WHINDESHFAENER AR A,

7~ MUIERH AR T R, WA B AR IE AR5
/IR

R~ MUEHEAR T RS, BEBSBRZ S WALz H e
F S B MBI FIBEAT R 2R

ER—AMEEMEART RS, EHRBSBRZE, FAKEAET
I KA RRF MO E T M: EGF, bFGF-2, ®EE &,

10
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KGF, HGF/SF, GLP-1, exendin4, IDX-1, %5 IDX-1 K%
B, betacellulin, activinA, TGF-P, RJHZEK,
EH—MMEENERT RS, BB BEREET W EELEES

7 — MUEMEAR TS, BHEHENEIINWH FTELINE
BIEE A SR EIF LS R SR,

R MUEREART EZT,  SEIMHIFITT LABT (ke fE kM.

EH—MUEREA T RS, GEMEHTIRET ELREN%
e RV

TS AMBIERMBAR T B F, SR MEIRIRTS T 55 &MY 18R
B

HEH—MUERBEAT RS, SERNEREBEREF RN,

R AMEEREARTTRY, REAHNEESE TH4A5H
#0: FK-506, cyclosporin, % GAD65 Hifk.

A — AR R T — M43 B, nestin PHEE A ZEBEAR T4
M, TEREXNEARTRERD, FHRDUBHAERE—B 40, —a
A, — MR SRPREREE — LR AT R,
TR NIERIER AN RARTTES, THRHARILTE MHC
PUR, E—IMRAFTED, FHARFARLIDE MAHC R, #—
PMEORTTRF, THREHAFA TR L MHC HiE.

F— AR TG RARAE T —Fh 45 B BR AR 40 B 0 T 4R MR 770
— N AE A —AMRIE Y nestin RFFEDLAA AL, 20 R 40 At K %R

11
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AR, FoaMBAR B L B0 T, TR 5 SN BA S A
PR S 10 RAURTUR IV S S B, R I o
40 £ 2B 1 19 SR ER IV BOHUARR IR IE HE AR ARk T .

B— AR RIRME T — MBS nestin P MBI T 48 B4 LB b
FFSE RN 1%, nestin FHYEBEIR T4 B A S B AT LI B T
400 043 1 o S5 R 40 PR T L 43 5 A PP SE2 5% 40P L 40 L D 3
FUBATAbER, 7E—MEEBBA T RS, ZHRFE cyclopamine.

T 55— AR AR T — AT B R i S A i
— 43 B8 B 5 0 nestin P BEAR T 40 B ELEE B kA R HL b T
0 531 5 2 B S R A0

TE—MEEIBA TR, FRRASN RE—AREM, K5
BB B E RIEHE— 5 5Bk ISR«

5 —AMEXRMBAR T ES, FRIAS MRS — MBI,
HPsB A RE, REH—5 MU RAM. 75— %
IR S, FARBAES BN SE AR, B
#.

EXEHAR T D, BETUEARSARNRE, DREAR
) R R AE R 4 L 4R

T MEERBARTES, BE IR LB S AL k.

75— MR IR AR TR, BERA LRI ALY,

TR MUERBAR TR, ERBS B i BSR4
REAN IR 22,

12
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HA—MUEKEARTES, WTREERRNEENITERANE
BIE R R MBIFIA B B HIP R,

ER—MUEHEARTT T,  FBIEIF R ARG 1k = Y .

EH—MEKEARTES, REMHFIRE T ELkER%
B RN o

R MEEREARTT RS,  REMEFIES T %k R N3
.

EH—MUERBEARTRT, RERNEREBEREFRM.

SR 73 — R TT SRR T — PR AR B\ PR FL 30 9 40 P P 07 ¥
—ANEE MRS B nestin PH PR T 40 Mg H B R L
ZNYIARL, H TR LR O I SER AR . 78 55— MESRBIEOR 7
R, THRPEGEIT RECAERM, HWHEBHENGI YA
FHt— L B — BT SE R A .

R — MERKIEARTT T, THRBISSN OB A, H
PR B BN AL WA M It — B B — N SE R B 7E 55—
PMHKRIIBARTES, FHRESN MR AR, REBEBHEN
" PR R .

ERXLERCARTT R, WIS DA AR B AR s, HR 4t
— RN RRBEDH AR,

FE—MUERIRARTT T, WIIIFH AN S B R H A,

5~ MUERBARTT RS, WIS R N EERJEA IS
.

13
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B — MEEMBART RS, EEBLRZANHEINIHAE
H G e FHIFIBEAT A .

TR MUEREART RS, BHESAEILIHTTIELINE
L5 F S e HI R AL B FLh MR 2P R

£ R —AMEEREART RSP, GBEAEIRITT AR bR R M.

EH—MEEMBART RS, SREMNHFRERE T ELRKENS
B [ Y o

EH—MUERBART RS,  SRIMHFIETS T %5 N1
.

EH—MEEMEAR RS, RERNEREBETEFRMN.

R H—MRARTRRUET —F 5 B8, nestin FHE AR T
M, FEXANMEARFTRS, FTARRMEEERN. E—IRARTE
F, FARAARE TR MHC iR, E—MEARGTEF, THMR
HAKIE I # MHC R, E—NMEAFTEY, THRAIRIE ]
Al 11 & MHC HUR .

RS — MR REBHE T M0 EH, nestin FHEART 41
HIrERMETAMRI T UBEEADNYTHAFHB IR F
ERHF RN . EEBATRD, THRFEEEHSTHERESH4
1 AU % 11 RY R

X JULBTAE I “F40 M7 BH8 A 23440 B AT LUZE 44 A 41 T0 B 41
P BT R Ao FoA A SR A . KT AR FE M4,
E MBI, RGN, H M E AR KR, N4 fu sk Kk

14
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B SRIE T HRNEE R, RERASK T LM BKNAMRATR
FEANET TR AR Fitn, -4 AZ D i 48 At
diff, FREEMET UL ATAME, it TARES IR, (R
MABFEFRE—EMNES, HTUMLBHERETHLR.

FE— MR RS, AREEFTRE “THR" 2RBE AR
SERY. IEQUX)LBTE AR “ R E R RINE” RIRARANHR
PR IERXJLATER R, “RBERMN” fRERE B SE R X
SNEMIR BT RER R . EWXJLFTERY, SFHEFARTEE
HRF, Buibred, B RPURE R C AR X PUR B R, TR
AT ) 2 03 R 10 SR AE Y 35 4 R Eh A 1 B AT AT AR 2 S
RN, TEMZERAEHE R RS 4 HT B AR 20 BEAT & SR EE . E— MR
FEY, HRARE-AREENTAR SE R ienT
élﬂﬂﬁl"ﬁfL)l%)j'iFﬁ]%*ﬁ%@*ﬁﬁ%‘ﬁﬁ%ﬁﬁﬂ?ﬁi%*ﬁﬁlﬁﬁ}i@ﬁ%ﬁ
TS ARE A AT BERAA B 5

IR T EXFBEY TR BB B EE H R AEH S0
2R AR HE R B B ] e EE R BB R ECE T TR

EQUX LB R, IR RHE, — AN F LR R REAENEH,
IEAXJLETE X, HASD ERAESRRN . E—MEARTE
Hr, GEABENE AT FEBABEI R £ PMRARTRF,
CEAEERT ENFURFAREBLERBESEIR LR
R o

FEWX)LFrERE, "R HEP_HT ERERGH FAHY

15
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Bo FE—MEARFTRF, "HFREHNFERERNNERBED
HiBIL 90% MMM HALIAILHZ KE". EH—NEARTRF, "
HF BRI R MR BB EYH N F TR RN RAE
RN BRI L IRME 0% EEEL . AFREHBRKH 49
B AR T HEFEEAHART trypan BEFHFRE. S
—AMEARFT RS, "R BB EY A REETE. 15 AT DI AR
MEMEREAFEEHARTHIANE / BLRERNE. BEHF
MR AR/ BB EHF R AEREES KT &M E R, HaFEEHF
AR THEYRAEHZ R, ARRE, AREE)RFEEMEK,
AEHFERTREABEHHMN / RELEH SEMHH AHET).
WX LTI, "BAEYIN & R B BN & R R A
BHRBEYSFIHREREN T AR FH RN
EWX)LAFTE A EIR), & EXNBEERF BT B R
TR R & X kARG KRB EI KA 2K %R RN
EH—NERTES, R ETURKT 4 kA S I S (5 e
FEE R EY R LK SRS 1 R SNE Y R BN EY)
JR7 i B PUAR)E T AU E A R IER I, BEEHFART
ELISA, %&ERE, SRIIERNEEHREZSH.
THREAREEARABSRERERE 724, B USRE
2, pitn, ZHMHEXETREEMATHARRZMGA L, BURZB|HERE
HITAER BT R A B T8 Y 4 R SR Y
"FEATC PRI T AT LAk e, B, B BT R4

16
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BEFREFEITEAD 50, BIFAR 100, HF 200 & E L K0 M5k
BATHRERIRE ST . TR LR "SRR, "BIEETURATENE
DGR BI I A TR LR "SR, "B T LK
ANRKBKAREFAZFFEOENGAR, S—ATHARS L
i, H—MRCh — AN IR 2R R, AT AR #8434
MEpInE g, — AR R ERE — A AR TR AT
LR R VRS

"Nestin"& #) 2 F R £ 458 HH 75 O Genbank HEid, F4
X65964 (B 7).

— AR T ARIEN RSB BERASN T AR / RAE
TREFIERIMAL: nestin FHMEGLE, nestin FEKFIX, cytokeratin-19
g,  BFEEPRKINTE, Ko BES ARG .

—/ T REER RS E BHARKN T AR, nestin FHE
REFHERIMAL, nestin FEEFE, REAREFYPHIKIIEHE.

—ANHHGR AR SRR — MBI 3R B T4 M A 4 A L s s
— A B BB 0 R R A R 28 B

IEfX LB E AR, a4 BB R4 B A2 s 4
T3 5 N2 JR P 5% 40 B B 440 43 A 0 A R B B T R R IV BT S B
ol

BEMEEME, RRESEN B MBS RN WRERELIAZ
B 4 0 R Aor JBe % 3R - s PR AR ARG O AT IR Bln, BRI ER)
THUS R T A ERR B & AR B 40 A B 2 Ak P4 TR O I

17
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"BRESHAUNREARE - NMEERSWARNIATREEH
RS S5 L 5BESERAEN. BESHUEES LSS
TSN =, . KERKLH 50-150 um (55 FHER 100pm
L) BIRAERTEAK.

"B AT ARENRANARFERTRETHARES 5
FEARTHMEA . — I ERTHET NSRBI AT 5
mor i H A EREE DML AR PR BB, R, 2k
HT MW ER, flinTapmiiEs, BRBmIEFH 2 IaeMk
3 100%2EF T4 Bk, — M oBENTHMeT LLFE T HAbR
AR 40 BEAE — B84 i B A 5 TR A B 7= e Rk
FIA AR E MR, SEMTAR—RZEDN 30%, 40%,
50%, 60%, 70%, 80%, 85%, 90%, 95%, 98%, B 99%
ME. BRIFRE, HREARWSETHREDE 98%EL 99% 4R .

—MT AR R 2 B A5 IR Y v 3 (B HL BT 40 ok
A A HARZE R TR / BAR AR . T4 MR A BT LU T4 iR i
HETE 1) R B BEAT H A B] BE TR B I M B WA IR BE, BN/ N A iR
W, AHSRENAERICEEREMAMERTFHWEKET, 21k
Bl 8iE 5 B .

— T4k, AR LA M A B A R S I N — N LB A
RBEMN—DMEFRTERE - DNRER . XL BB ET L
TG B A K B Bk i 40 i 2 B8 40 R BOR T 40 R 6 B8 HE O\ T3
YIER B E R B AT REW B BB T S A B B A LB Y B

18
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BE, SRFEREARBEEHNEINPREE ENNARSHEE,
EHMARBFEFAANS TSR THRESENEINYREE
BN, EBETHARIBENBREEETARASr e ARARBETH
SE T B0 T S A0 P 4 BE X 4R 4R B AR B BT R DR BRSO BE ) SR SE - 7E
— R h A M B L TR AL, AT DA AN R B BE N R
BES B ECE R A M S AN ML R XA M A e R B A
BEJT

I JURRE AR, B R LB EERAR S S T4, &5
MERTHRHINEANYEE BEENENPR.  EWX)LATE
M, BEAUAEEBARASETAR, 2Ta1R, BBt
MHNEASYHE BEHERAEPR. FUXILFTERN, B
AUBEREERARHSETAR, 2UMT BT, %%
AW EE BEERNER TR,

XL — M BEY R ERERBIENRED 100 F
AAEEZRF 10°5 100N THM.

T4 T B E A LRI AT AT S E B A 4 R4 B 1
HE R 5 S % [ R IR R A B A e s 3 ) BB R 4 B Y 304615741«

IEWX LT BIR, " Seefiib] e N He B R BT IE e R B (41
NANIX JLFT € LB T s MR LR Tl RN H AR .
BRI JLFE 20, 5088 IO B TRBG+8 1 2 5o R A U AN 2 . —

AN G S N (B s R HE e B4 = A ) #2 BE AR AT B B R A U B
BRA K" RREME" FEEREE—H AT B S MELR

19
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MBEZARERE “RBEER” 3 “eRIE" KX LATE K
HRRERIRE A Y R B0 2 M L B e IR N R AE BB 2R - e R I )
FELERAETTDLRAHESE, Biin 1 /NETE 10 REIGN 1 AR, 2, 58
10 Ko S 2 N R A O IE SRt AT LR KA B a0 10 RZE 10 2 (4
30 K, 60K, 90K, 180 K, 1, 2, 5, 104D,

o FE A o B G s ) S R )R R AR e S N R D, R
2 52 BR S5 2 N SR B AT LA D40 5—100%, FREFR 25—100% K&
IR 75—100%E—H RZ B &AM RAANBEZEHESE “%
BEK” 8 “RBEik” ) LErE R NB Y RSB K2
1245 B0 G 88 I R P28 I 5 PR Y T 5 S B ML A R R e
1A SR E . Bl — NS BB EYREEBEE | REGEFRRE
RN A FE 30 RAHEF i S R N SRBE K

AR RNKEERETELSEBHERHECEBEY R
HIPUAAR B SR B o B P AR HUR R K S G e s R IE AR . Bk
Ab, S IR N 58 FE BT LA IR e sE AU B S R LA TR R A A
AR R - BB 8] SR E

AN B i AR T A P T e S o 451 G bk B2 40 A ) 1S TR AT
A — W] 8 A A X R R B @ FK-506, FR%85 3 BlH A S e 4
FIFIHEATINE . BT BRI T E RS T HUEBI W HT GAD6S Bk
At A A 0 L T DAHE 35 B AE 40 B SR T (TR e BRI A 45 5 4 4R
M F FRERFETEANE

— A G M HERRAR R XN AR H AT U E & &
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S5 40 R M A P I e e S SR o BB R IR R B B AR A
FIE AT UAIHIH N R AR R ERE LA S NEBERN, 4k
MERFG M BFEEF AR FARER, BB, BOR, HEX
2, N, DKMERIER, mycophenolate, #HEEF, FKS506, %
GrRE R, REMEKEENMTE, REERF, REmARD
pSifahrpil

—NRE 5 RA A LR AR — Il AR i 2 4
R .

— Ao A0 Bl 4R O R BT LA 30T 40 A EAE 40 i 4 4k R 5
MR BY B - — ARGE S BT A M BRAH 40— D N E B Y
RISRENMH G RETHRBE T 4 KIEe.

EARIX LB F B — A S B 7 0 — AN 40 BB 43 94 R 3R R
T LAMER FAHRIECA R R4 AR . Bt —AME 5 B 7 577 LA a5
FAA, WIHEH ARG K048, DL B8 8 40 M B B B0z i 40 i .
FESEF A UGIImEHR TESRERF R, RREHER, S
PR ERE R KN, TER R ThAE.

IE4nX JLFE A 2R, W FLBEh TR - — LS B EF R
BRTAZ, B, ¥ & L¥ &F §K 3, F30.

—AIEAREFLEY", EaNX LA B, B AR
L3 .

IR LA R 200, R R B e 1 2 RIFE A AR F i
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X LT E AR, "RZER"RR RS EEE.

B JLETERRR, "RERENEAR RIS .

EwXLErEREIN, "R ierRNESRER— M, A
M, HAHSERNRERTE— e E T BT B mHELAHT
X RS E . R A RSN RS, &R
ERPREARARREENSR.

FRARERET N ADAEDHEBEEL LA E T4 M
LR 2B b AE M.
bt P 56 B

Bl 1A K 1B 877 T BURSEMRIR 16 RXUE T % 40 ffn 2 4
(8 1 ARAEHAESE 60 K(B 1B). Nestin HHiikaBEie bl AE
BRI E, FH Cy3 EXEIsH) HBESRIER LUK
B ER(—FIRREE, (EH Cy2 fEA%EIGH).

2 Bon TAEAIRA 50 RS mRNA #4TH RT-PCR £ £,
RIS 518 CHAR B - 834 bp HIELEEMR T EAAREA A nestin 731,

Bl 3 875 T nestin BH P40 o 5 O M KEF5  BUBE 5% o 1807

B4 BR T RRSELUDEREFYPHIKT

B 5 Bon TR AR SRS A RT-PCR K414
H. NCAM J} cytokeratin-19 (CK 19)H] 7 & £B 4 # Wl 5 .

B 6 B~ T BB E TR nestin mRNA Hy%ik. APRT {Eb %t
MRHLATEE

&l 7 2 nestin & ER RIZHRF5.
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B 8 iR T 7EHE 5 S A0 BB O 4P 2 T 4 i ey S AT
nestin f¥1FR 1A 40 G & 40 AL £ Bk RT-PCR P € R AR

1 9 i i B 38 1 S e 40 A A 22 5 RT-PCR AR = 20 B O+
Ffd nestin.

Pl 10 #5317 2 3K B nestin BA M B 545 4 B (ONTPs) 19 A SR 5 2R 40
MRS R R KX & B IDX-1 & proglucagon KIZRIA .

Bl 11 iEB3 T nestin FR 40 7 B AR AR & DX 38 A6

B 12 H LA R 5 1A 43 s 40 A 55 1 R 4 R S R B AR

Bl 13A K& B #5387 nestin FHAE AT 40 i S B R e 4 4

B 14 #R T ER AR R B HR X EF T

15 R TESHTHBAASE NP ERYPHEN W, 5
3 JR B B AR A

& 16 H#id 7T RT-PCR #5E ) proglucagon K5 E mRNA

BARSCH 7 5

MEMRPARCEEHNETEE TREAETARGERS T
FRE RS YRR e B B AR — M E L. THE, XEH
KILHER T4 R — R A (B R 2H) M MBIk #A:
nestin FHPE {8, nestin R FKIX, cytokeratin-19 P I, #55F
Yyrb KA T, LB BRI B RE ) . XLk BRI

23



00816754. 0 oM P E21/64m

% 51 i FBIR nestin PH 1 44 €8 1 40 L

E—AMBARFEY, FARPERGETHTAIANARTER, H
AIEEFRRT LHRTEERZA AR EEREEMAE T, 7R
552 H RS B B At B A AR SR B IE B 2 SR
S48 T 19T 1 B S R AR AL MR BRI B H At SR B O PR S (0 40 R B
W, AR PEOT A IR R T 9 4 W B AR R EL A 4 R R R s AR
Y, EfREBENRFHEEYEENIERGT. TH, XL
BRI TARTHEHAT-EEANR, N\THARRBEEHR.

AT TR RE T B F i oh P A fR B R R AR

7% % B 2 BT % LI R R T 4B B B 4 FASAEBI 20 nestin FH A% K
cytokeratin-19 FAtEJe s, SE AT, B0 nestin FAME S, HA
BT R F sl RESOREMRELER, &R EBE K
WAL TARNEE.

JBR T 40 . ) % )

LIRT IR R AR E TS E LR A SN WA S A TH
B AT B2 SRR LU T e S 4 or 4R BB B4 . Nestin B — AN RIEF
HEAHBELIN - E 15 REBRER - MREESE R 401
(Hockfield & McKay, 1985; Lendahl etal., 1990)f#i%—1> ¢cDNA 3L
FEBHITIIME . Nestin BRI THE LEFHRBHEREHHF
BHERGHEE. AERER Bl6 PEEIR®AKFE, nestin Fik
BN KR R BRE L AT A, HIEF5 5 nestin
R MPEI & 1E9 A —3 (Lendahl etal., 1990). Nestin 4]
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NRIRTFHEBEEOB R EHINFHFHEED (Lendahl et al.,
1990), HIEHIHFRZBEMNBILSIPERTZEBETE nestin [
HHZTHM (Morshead etal., 1994).

Nestin FH#TAM SHIEARR— S RENEZE L H S EH
BN K . B4,  nestin BATEF AT LU= 4 BT =Fh £ EH
RIMEMM: WET, BRI DREAM(Reynolds & Weiss,
1996). Nestin BA 445 240 il S S BE O 07 2 8 il 7T L4 ik
ERRFEARNIBARMOMELER, His5ENE R
(Johansson et al., 1999) H 7& % A B 5t (R 5 £ 77 & 481 0 40 g
(Bjornson etal., 1999).

40 H O AFAE -

2 BB A R B TR (40 B PT LB Y nestin (193R1X, 440 FACS,
RN FERE, RT-PCR,

DNA ENZE R BB RENE AT, R H AR A 403 2 50 o 40 s 46 7
BARBATERN .

TR, B, TR VEHAT: #HE BRI
RER) Cryosections (6 pM)UAK 41 MIFEBERRYA W) 4% 2 5% FR s P [H]
o WESEMEM3 % EHIME SR TEE 30 24 B 58]
MR EARFUEE 4 C T IR\ ERIF. FEFA PBS ¥t
HHESERNIOUF R —HETERTES 1 i, REHEH
PBS FHRBL#RAHE HAEH 7t E B iR MR (Kirkegaard and Perry
Labs, Gaithersburg, MD). HH%H RH _-F—4 PowerMac 7100
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¥EH IP TN (Signal Analytics Corp, Vienna, VA)
12 TEC-470 CCD ##H#1(Optronics Engineering, Goleta, CA)
[¥] Zeiss Epifluorescence &M IREUKAE F .

wEARHERRNEANRLESETY: HIAGRAES
19(clone K4.62, Sigma, St.Louis, MO)KIEBH, HLK nestin i
RZ TEREHUTE LR HR IDX-1 (EH LA GSTnestin Rl & & H 8L
R IDX-1 & Ja -+ —ANEEM S 5 S E % T HT#E%) (McManus et al.,
1999, J.Neurosci., 19: 9004-9015)fiR LRI IME, KRIUHE
BERPUERLZKPIMTE, KA Linco, St. Charles, MO, HR
PUBE i LB B e A KRR, 28X B Sigma (St.Louis,
MO) ¥ DAKO (Carpinteria, CA), M #i A galanin (Peninsula
Laboratories, Belmont, CA), MR IV M ¥E (Caltag
Laboratories,  San Francisco, CA), ®BPIH MHC I &I E
(Seroteck), KHiF MHC I BBl . A KATHIX LSS M —EHR
CHI LIS B AT IRB I, 53 S0 — ey oL 376 ) 66 F th7E A % B O (R4
WHEZ A,

RT-PCR J: DNA EVZEEIZRR TR 753817, kA REABE S K
SR RNA # k5 Hillid PCR ¥ &y ¥ K TR F Ky
35 MEE, [FEMEIFTA (Daniel, etal., 1998, Endocrinology, 139:
3721-3729). FIfE PCR 51y W51 LA K RNA EMZEZRAT (HRE
RIZERZLER T AN

R nestin: 1EM, 5'gcggggcggtgcgtgactac3' ;
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RIH, 5'aggcaagggggaagagaaggatgt3' ;

Z+7%, 5'aagctgaagccgaatttcctigggataccagagga3'.
MAEH 19: IEF, Sacagccagtacttcaagacce3' ;
&k, 5'ctgtgtcagecacgeacgtta3' ;

Z43T, S'tggattccacaccaggeattgaccatgecea3's

Rat NCAM : IEf], 5'cagegttggagagtccaaat3' ;
[, S'ttaaactcetgtggggtteg3' ;

Z%%T, 5'aaaccagcagcggatctcagtggtgtggaacgatgat3'o
Rat IDX-1 1IE[d], S'atcactggagcagggaagt3'

K Ifl, S'gctactacgtttcttatct3'

Z%3T, S'gegtggaaaagccagtggg3’

A& nestin: 1E[F], 5'agaggggaattcctggag3' ;
& Ia, 5'ctgaggaccaggactctctal3' ;

JLAT, S'tatgaacgggctggagceagtctgaggaaagt3'.
ANEAEH: El, S'cttttcgegegeccageatt3' ;
& IF, S'gatcttcctgtecctegage3' s

ZX7%T S'aaccatgaggaggaaatcagtacgetgagg3's
ANRBEFMEER: IEF, Satctggactccaggegtgee3' ;
& E, S'agcaatgaattcettggeag3' ;

Z%AT, S'cacgatgaatttgagagacatgctgaagge3' ;

N E-Cadherin IF[5], S5'agaacagcacgtacacagcc 3'

R H, S'cctecgaagaaacagcaaga 3’
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ZAT,  S'tcteccttcacagcagaactaacacacggg 3'

A transthyretin IE 9], 5'gcagtcctgcecatcaatgtg 3'
&, 5'gttggctgtgaataccacct 3'

#4AC, S'ctggagagctgeatgggctcacaactgagg 3'
ANFRVERMBEIE, S'gactttccagcagtcccata 3'

& Id, S'gtttacttcctgcagggaac 3'

ZAT, S'ttgeactggagaaggattacgtggcgttcta 3'
NRIKBEIRIER, S'tgaaggcgagaaggtgttec 3'
|, 5'ttcgagatacaggcagatat 3'

73T,  S'agttagacttttatgtcctgectgtgctea 3'

A Synaptophysin IEH], 5'cttcaggctgcaccaagtgt 3'
1A, S'gttgaccatagtcaggctgg 3'

F¥AT,  S'gtcagatgtgaagatggccacagacccaga 3'
NEFELRAREKET (HGF)

1IE[H, 5'gcatcaaatgtcagecctgg 3'

KA, S'caacgctgacatggaattce 3'

ZAT,  S'tcgaggtctcatggatcatacagaatcagg 3'

A cMET (HGF-receptor)IE [}, 5'caatgtgagatgtctccage 3'
X Ia],  S'cctigtagattgcaggeaga 3'

&AL,  5S'ggacteccatceagtgtctecagaagtgat 3

A XBP-1 IEM, S5'gagtagcagctcagactgee 3'

K, 5'gtagacctctgggagetect 3'
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AT, S'cgeageactcagactacgtgeaccetetgea 3'

A Glut-2 1IE[H), S'gcagetgetcaactaatcac 3'

KR, S5'tcagcagcacaagtcccact 3'

43T,  S'acgggcattcttattagtcagattattggt 3'

NEHEIER, Saggcttcttctacaca3'

R, S'caggctgectgeacca 3'

AT,  S'aggcagaggacctgea 3'

FCAth B — ELIX AL — L5 7 1) 2 W] B ) ELIX 65 5 3 A S 7E A 5%
ATROVEEZA. EMEEHS, EAFIRRSETFHEIYES
FELANEFFI. 4, —A RT ABEEEATFEEER.
PCR 7 H7E 94°CF 1 H4HFE/EHB7E 94°CF 10 #4F, 58/56 'CF 10
B, 72CT 15080, 35 AMER, RET2 CTF24%h. BABRER
58 CXIF IR nestin K 3f X1 T HAREI 5 5ENT KW N 56 C.

NFrBEEERDAREALZPHN mRNA | RT-PCR, 5T
RBBEHEZITHREALNDF T MR EREER. X&)y
REE 3 KA F b A TR AR A B BT AR 40

T DNA ZRZERZEREREEFH &38 BB SR AT bR
e, Blan y32P ATP,  HAEFMESE AR,

PR PR ICERENTE 37°C R AT T HB i N B IRIE ) PCR 75—
/NEF, SRJGTE 1 x SSC + 0.5% SDS 7 55 C F¥EEE 10-20 4Mehah7e
0.5 x SCC + 0.5% SDS #£ 42°C F%tF A PCR =5,

Nestin 1 2 B iR 40 M2 A7 i
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R\FELHFER B EIARAHILSYEENLNERSH
FIX nestin FI4IE. EEMZ, nestin FHHE4 MR S 85557
ARAFERT= LG . B aRe F  N B o I R A
AR RS AR IE T RS B K o M, HP RAZE DL RINAEE
B A A\ 92 JEARIE I nestin FURAAL T8 L R LA g B IFA
fa, B, delta, FF4AETERIMERZK (B1). KBAEFRE
ROFRTRIEE IV FP4E, shikE endothelial 41l galanin, ##
SR —AMRERARAES 19, FARN—MrE, HIFR
HALTF nestin FLfE. B0Sh, KREAZK L K I nestin FHPEBR &5 40 fi 34
AETBRSER, BREOER, EKEEMHESERZ K3t id(E
1)o XRHIXL nestin B FHEIHIEN WM, EHM, HEH
BEECE B K endothelial 4/, (B R HMAE LRI RIR KRS
R B4 SRR . R B B AR R IR S Y nestin BHYE 40
IESnBRAE 3 o i HAth X 35— HLAL T A0 M BEAE Y centroacinar X
15,

nestin mRNA 7EfE NP HREETHEH RT—PCR FHSHH
RS RNA (B 2) #4THM.  nestin PH {4 AR 40 B A0 ThB k4
SERE N ES B nestin FHME 40 A0 B 40 jo s 55 5 R#HTH
W, XLETHHE SRR

REPAZKERERILT BF&FH 7] LAFRIX nestin MM (B 13).

MARAEE-19 15 4E b 5 AR 5] 4 40 BAFAE B4R E

ARAEH-19 (CK-1YEFH—FTRFEEH. CK-19 R
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M AREALINCEHANARESE MM+ RE (Bouwens et
al., 1994), KHRCLKRI, BARWHMER CK-19 RERH T/
8%, BRT CK-19 FZOEHATELAFET nestin £ R MEPUEIR L
MSEMHR . XKREESP M nestin FHHE4H AT BER —FHRIF A K
SE MM EART CK-19 FHEA M.

AN 55 o 43 5 40 M B L i

T4 ] 4 B BYEA RIRA L, filtn, Tk BRERR BE ALK
ALY RS . THRREREINT RARER = ENBES
FE R A BEY) . EdUEn, LML R B R
40 A an B 40 M LA RT R B 5 e fo N 3 BURE PRI AU B 40 i 25 2K
EHEA U ARk B FRAEARKN RER R, flw, XREBETH
— A BEAE A BN RIS . EARRHAK—MRARTRES, R
18 T 40 B 456 R (R A R Rl 77 2 Lo S S e 1 e, Bl R A4
A i 2 R 6 97 LA L e HE R R, il 1 BUBE IR R B &
GIEEBR . 7RSS AT M B — AR R B T T
DU 434k LU BE S 3 I 5 3 40 RO, B ndR A& & A T 306 &
RNFHEFEHEFENARRSAMENYE 4. KERBEH -
ARF PRI T A T RS R Z, B, FEsHEgm, K
H—CWBEAAT EFEAES EPEEEHE—D . RETAM,
1E.40 f B R S 41 L R R B RE, 55— AN BORTT |kt T3k
B Atk B AR B K FL B0 A0 40 A, 45 40 Rt B R R 5 40 A i [R] R
FAERIEY .
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EERBHBINIBRTES, THREREEHEREEMLE
M. EERAN—ABARTES, RERENTHARIARLIEVE
M1 RUF / 38 11 B E BEA LA MSUR(a k. a. HLA BEAKAAME
PBUESREAFEMRBERMN. Flan, XEFHm%R FRh7E
Fa B F REFERELEAEFEENBEZEPHAFTRET EHE
HY R

ERRBHHIMIERT RS, LEAERNTHARIFIARE I
B MHC HiEA / B B MHC $HiR. XETHKR, RERMEE
s R R R REN L E AR RN BEZ AP HAFRKE 5
BHEYIRN.

TEARPRFIMIBART RS, ARARBEYBERENSE
FesetERy 1 BUR0 1T B MHC LRI T4, (BRI MEFHRES
FrifsimAHFAZBZEF LN BEYRH . SILET48, KaRM
FREERFHRERREHAEAREENBEZETFHAERET
FIBED RN .

ARPRIFERA T N RERE AT 0BT A RS RN
40 R B A 3 N L At o P W L 3 90 400 B o 2 4 T v (B T B 4 L
BAEHE AN BB — N ARG &) 1EARFMBEY.

AR ARMAL T BT nestin AT HRMFEER, RFMFER, K
BESERNMNBEFELSTEECTTAREBETOEERTREK
—BeitE, #ltmn, 2-4 B, 4-5BEE, 5-10 MRFTER 1-3 K.

AR WA RIRESRAL T 34T nestin AT RK RER , A FEEA,
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kRERENMBEFEEFTIET TARESENCY BT —&
BTE], N, 2-4 ASEF, 4-5/NEE, 5-10 DBTER 1-3 KBS M
A R At B 40 P BRAE 40 L«

FRAFRBERET TARMWAER, AfFER, KREREDR
FIR 4 7 v SRR AE7E T nestin FH A 40 ALIES A A% B T 314 94
#3R7: EGF, bFGF-2, =i#%%, KGF, HGF/SF, IDX-1, %
5 IDX-1 B—ME®4F, GLP-1, exendin-4, betacellulin, activin
A, TGF-, BHAEGEBER —BRIFE G 2-4 /N, 4-5 /N8,
5-10 /MIFEY 1-3 RFSH MM HHAME. CURBTR A6, +
2 Ffl B 28 A B A JBE AR AEL 40 D

AR ARBRET RER, RMFER, RREFEFENBEY
PRI HETE T nestin FAME T4 UZEB W BT HF AT REHL A
40 Mo 5 FLRFAE7E T nestin FH 4 T4 SR AEB H AT BB FRAT / Bl AT
/ ok

Nestin BH 40 M 7E ok B 53-8 JB B 1 55 57 49 v 4 16 7 B ) 48 40 28
AT AT LA TG R S 78 ) T 40 L R

REAFK KT nestin RILMMARFREGPEKEEHREFE 4R
PR IFE R A B A K. XS B A HETRUNES (B 3), K%
tH nestin FHAEGL{E, HFRIE nestin mRNA. &7 nestin FH 40 g i
St v] 485 B AR, B0 A 4 SR A0 P B P A ) SRR A 8
FRESFEME, &S nestin FAMT A SEATRWZE
RIS ERE AR N AR R G 00, AT {3 5 &4 6] B 78 Hh T At
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RUMMABKHEERR L. REREEBEASTHIIERELE
BB DU 408 51 89 B AR 857 R 0 B T s LSE R 1 B
& ML RE B ANRAH.

By R B K58 SR TR R

AR —ANBARTT IR T RS R B RPRE &
DLE TR B N B S A B A S TEE BT AR U4
EEMAEELRAENEESETARSEARMBERERE. REAT
ETFMTT I ERTRR AREFYBE S IR B NENTARR. BT
M BT T ARMEKEFLEETUERE ML, XA LS
2 0 3 B TR

40 o SCAE 40 A Ao R JBR 5 4 R

A] DAS SR T A M e A KR FRFEEFART EGF-2,
Wi+ FGF, ®#% %%, KGF, HGF/SF, GLP-I, exendin-4,
betacellulin, activinA, TGF-P, KHHAHE.

GLP-1 R R B M RRUNBIR-1. BEEERRRILSE
F= 40 B AT R IG IE 8 IR B m O E AR . B, THMZAERX
£95.6 mM WRER & FATLLEEREFRANE, WadaEmKkER
IR A= T 5.6 mM MEEIRE. E—MUERBRART,
Wt T —A 167 mM MEERIRE. 7ESSHR 2 4, FRIEEMH
XEER A KA F i A 44 K FF(OFGF) & E &4 KEFEGF).

TERFEFRT MAEKETZNEREETH BB EHEAN
PN BT T MO EKEF. EXMER T FSEK
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RFAERCHMERRMMEEE N EARFT T ERET TH
R FE P . M T 0 Bl IR R ANR S T 10 S T B Ar el B i e
) 434k B 40 g 3 Y BT A B A S AR (I L B 2R B ) AR IE Y D A
KEFHEBRAEHESHS L.

—ABARTRBET — ARSI ES T EKE TR T
BT 35 BT P AR 2R S AR AL R o TR A T AR MR A A . — M5
TR IDX-1, HE A% GLP-1 5 exendin-4 FFHIFEXKE T .

BIANHIRSZ 8Bl IDX-1 7T LAG| A 446 LATE B N 90k JBR &% 4
J2.o

BRI

AR IR T — MER TSR EY R R % SRR YE
T — AT AR — MR DR RE A — A G B H BB
3E S e 3 i FL B A 4 SE R R AR HE R RO

Bln, JESEMHIN CSTBL/6 /N RIRR A K AR A A LT
B (BN S ), B i B R g 3R
EREY) L(FmBEY LRSS RAR)EBEE S E KR
MEHMT R AR R E X B FHEAT .. BN E AN BE
Y Ge e (Bl AR R /BE A S e th) TRk, Hlini BB
LB A TE I R B TR R AT i e) . B R i B AL
s, iR 1 KRE 10EM@iw, 1, 5, 10, 30, 1000BFELK, I,
2, 5, BL 10 &), BiFR2 10 RE 1 FHEHZ 10-100 K. #lan,
MEBEYRERETETHIIN, REBERKY. WRBEDFRE
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ROMIEIF / SR A R A P AT TR 15 08 B M R T
HIC AR R BB BT,

5 A T TR 0 e Y 2 5 00 VR B 48 (B
) HISRAKS / BBLT et B R T B A A K (BB R
R IREHNRE, ERFHBRENELT, EEERTHRAB
FE A 0 ) JEL A L 1 O 5 4 T S 5 Y R AL
WD, 4B AT 2 0 0 L3 LR 0 40 S B 22 e
U BRI, HAh, A AT RN RMEA, Rk
5 R R OO\ I P B8 R TR T 38 ) 90T (BT 0 8 E SRR
FEE U L P A BB VS R B B

EmBOLFEREN, R RN E S L AR RN B YN
Fo tE— BT R, « HE R B A T A SR, 00% ) 41 s
S % I RRTEN R . fE B—ARARTES, “HRE
G 77 7 B AL 30 5 8 35 2 0 S0 R OB 0%
L SHATH R AR A B . A7 R B M AT A AT
ELAT AR, SR EHRET typan BE—defh, 75—
HARTES, “HF” BRERNEO RN, M ATRE
AR BEEF AR T AR BORERNE. BREFNE
AR/ SRS HE R R A O RO B A R A, (R IR R
FHEWE BIOARERRAREE) R T (RN RERE
R SRR EROR / B0 P S R I )

B

36



00816754. 0 oM P E34/64m

AR PR T B AR IS A . — AN TN, A4 R
SHEARBEAE “ A B “BIN7 HEA—MRILEhY A 2 3 M e
e YN E

BRI, BREAREERARTGSETRRNS BB
FRAHABLADYREE ST, HRARY, BREEE LI
B 40 MU AT SLE0 A R B 2 i T AT R A LB L
HHER, RIS E RSSO, S
MERENARREE. BBTRARIBREKNSKE, BREARE
o S S SRR AR b B 4 MR T ELY B 7 U AR A
BEMBNEENTE. DB EARE RSN EN, HTNET
SMBEE A 7 v\ 20 B B T 20 M i 4 o 3 SR
BHEE B AR T AL HIE . REAR BRI SEAES BT
O L0 £ B UL R B LB T 40 MO AV L B B B A R R 2
. FER ST, X)LBTE R R ETAES E AR, S
Faf, FRT 4 M AT FLEN I R S . X LT
BT OEERARESBTAR, Sy BTARELESTH
B3 A IR FLE A B B TR T 8

1o P B 20 A 5 B 05 B R TR R B T

T4 Bt TR T B8 SRS 8 T2 20 B 40 PR AR 6 T 20 R
FEE I B MM MR RN RS EE N A
TR T, 189 MEBRE SRR & M . THREER
NBESBBERESE. WHRRREEHTEALRER, NFALF
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o R & HARSMNE & 24 /DB, TAMREFER LR TEE 23 F
N B HEHE. 2B EREd —BNAEKEFESNMc T4
WEHEBREE., RSTESWEES 2 FrdfwEsErm4. B
SABIFEAREAR BN TR KL 30 RNHHT.

AR — MR RP AT H R 2 D40 i IX L4 i 2 4
B H B ESEALSE G infe R IE SR M S T, HoAT DA AR E R
B &iRAIMARRST I 28 0 BHURE MHC AR ZEAN
RIO—HH, XE4 M ARIE MHC B / B 1 BFUR.

BEARPZ—MEARTED, BEVZHTTLAEBE EMHEE®
FELA B RO RS AR HE LW LB 48 T Uk B0 R N, Bt —A~ B S HUR
W GAD65, Eid 4T —MEEANIX B BT I S B 7 SR A5 A A4
B E &R LT BT B B 5 S HE T R Y .

BeAt, #RAKR BB BIE AR IS T A RBEREAARER
WEE. ABREPRZAT, THMATEEFERN / P BA / 8ok,

55 FH JBR A 40 RV 77 IR B 1 7 3%

R FE T 40 e AR 40 B 2 T B S5 T3 4 BB B 0 2 A% B R 4 Y
(Bisgaard & Thorgeirsson, 1991). A& BRI BRAEF 4080 v] LU TR
TR S B LAYR T B B 8 BT B 2 I AW B 40 cirrosis, P4, BR
FHEH SR AL CEWRD . AR B\FRE T4 FRE T
2t FR VYT BB AL GRIE T N BE R E T I08E . Nestin FIE T4
R AR FFY P U T A A — A RN E KB TERA
E BIALER G G4 R AR R 4 1 e e 4 SR R T 4 B 4 Ab T B S R 4
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B AE—MBRTF Frh, R R I T £ A cyclopamine LA 40 sonic
hedgehog, ZRMEBHLHAMMIER. EERAS AT £,
THRE A AL o bR B B A R AE N £ KH
To BHMEARFTRD, THRMEAEKEFRIE RTINS b2
GRUBD MUEGERSURESBEHIANEE . ERABK S —AF
H, BEERTHARSEARNTE, EHNRERER, PHE
Y, Gk — R R B 575 R G H1 75 10T 5 & bk TSR
A AR A AR H R —H

AEPLTRTTHEAANEENRERBE, RERBESRS
MRERBETARSREAE.

T 40 B G 1 05 v

BRI FEEFEBHNER T, BRI DNA %8
PAL BRI, THEXTIER MR AR . oAb, BERES
UiP% DNA 2 W RBEMREFRIMEA, #inT ASNE DNA Thae
R E R AT REME (Boggs, 1990). PHESFRE2E 640 LIS BRI LA,
[FIFE R AL 4% DNA LIS gL BA% 40 Ml i35 3005 ¥ HL ) L 9 Mk FH B8 F g2k
WL R ATREH . B FFLEM LR BRI ME IR T LR,
HEBFFERRA S~ SRS IEA TR DNA HEY
TESTREN G PR 53 S — R BEE B I 7k, HE2 BRwiRatsd F
R B PEREIT 100% 930 B X T E K DNA BEF 20%19%%
o SIS B RS T SR DNA S8 40 R M4 BUS S i 2. 1%
HIEBEREBYEREN, HEEZBIESARTIATHER
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DNA. ZRERESE AN THARKEETRERMEN EZHTEE
BRAE T ERER . REWHN, HuEithR—IITmE,
REE—HBOR . ZBORIX —FHE RS T 7 — € I 18 WIS RE 4
MR, FHAERTEEN AR EZREIN. RBHYHERZRE
7 A R R A B T 4 R BN AR 7% . R R BRI T
—/MERR, BB BN T AR RMRRRE. LEH—L
BT VENS T AGUSE RN Rk R S4B N BAEA & 9 113
FIEEZ A .

R B 40 P 0 5 SR R AL

TR 40 L R A 5 R B SO B4R “HRBDRE” (R
Ud.,  FERGR A R Bk K 20 L HE T A S A MR R BRI E B AN RETE R e B Y
TREEURL). BISMGE ARG DNA NS MR, BU%E, Svdo, g
WEHIRE, REABEZHREREETHEAS. 4EFARNE
EHTHENEZEISMER, ANBRTFH - MREKRRRES
T EE — IR AV S B LA RIA AR EE R TS 2 R K SR B
TP FH K% RNA.

T4 R EE AL O P B B A ) 7 vk R LI SRk b v B . b iE Rk
BREKTHARESRETHE LERT. XSRS R THRE—
B “AFEMBR" (B TH) BE 24—48 /M, HIEHF—RE
B LIBBREN TTHRERHEENER. L% E, BENTHMR
BB TR U L — MK REY (LTC).

THRDFENARATBORAEABRER, RRAKNAEMPRED
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RRBN . ORABRARN N EERNT SR EIFA G E T 5T
H 4 B 5

TEA R BE—NBAR T TN IREG T 4 M 3h Yyl 5 2 7E 3
B4 MU AT F 5-fluorouracil (5-FU)X FEATA0EE, AHELEL R LR
MR, SFU AEMTHRES TERFRENEL. R,
5-FU T AR REE b T R KRR EE.

R PMRARTED, WRNTARERE T ARBAEKE 744
T, Gl AR A 3R = R T A M R R E KR F . A KETF
EHERZA, KPS FEsINEFRYLIRRAMRNE S RS .
REPERKEFRFEARE THAEEMN 30 2| 80% A%,

B SRR TR

R L 51 ) F R T 40 P ) A A1 e 3 BB S B R N R A VT RR B0 3%
FEURSRBUTRNBERERNREIESHCERTRNE B
FRBIAR R L MM AN R LB B HE R K& ER
MFETRF2—4 K.

BRI, B RE T4 M3k B AR (4-8 AR HET) BALB/C
AnNCr /M (National Cancer Institute, Division of Cancer Treatment
Animal Program, Frederick, MD). XS4 MBIEFRE—NFEN
1-2 x 10cells/10 cm KIFIIL - BZESH 10% #KIEHEIRMIE, &
FIREL, Pen/Strep, 100 U/ml WEMAMANE-6 (IL-6) K LIEIEH
fA KT AE 7 (SCF; Immunex, Seattle, WA) (Schiffmann,
eto al, 1995)f) DMEM #55RE 5537 48 /i,
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SikRR, BHR—TMREEEMARR 24 /MY, ZERABRN
Schiffmann, ZFT{#H . Hb GP+E’6 AMBRMAETURHIIHRE
4k LN RFH LG B R EHE.

23— BRAEHIEFER A, 1-2x 10" FHARBEFE— 10 cm
K& M EaRA R FI R G 8 g/ml polybrene KIF77E T 311
Fr 48 /NI AR S TZEAR R B AR K B F RV PR T B4R S AT 4 B
WARIZT M, PElRAEKIERREENZARLL 2 x 107 40/ / 45T
FIEFBATZREN (B3t 5 RUEREEET).

Fa S RBEN BRI TTEEFI0 PCR 4547, SEq ik
FYe(h, DNA EIZREELE H 5 EN R B & A U C AN BRI AT .

LY

KRR KEIALIY A LLREEWISY (Flm, A, DR,
W, 4%, &7F, ¥, BF O, KRR, BRP). 2AREFTE
ENFIAY A LR ERIEAWISYEFEHFART PR, B, 4
¥, BT, LE, BF, 5, KKK, 4.

BT IR R

VB — A5, X)) LB IR B 75 Z R AR T4 B ) A8 o] BAan T 14T
RhEE, AREAMAMAT S T BE, BIFUVEYY HEERERE R
B E AR SR, BARE ER, RASH TR
JiiEe —ANRATHITIE R A T (ERVEST . 347 B 5 s E A 4T
FUERBE S LM REGHNTET. SFHARBTEHEZRTA
[, —A “WTHERMFE” THME, FIIERRTED 6
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SBIK @I, BSEFEROREEREKE). FAESIAKFE
K%, BiXFEBRmRNELRERNREKE, M/ SR E
ERRIE, FFEHEEASEHRAN RERELABE THRAE. —K
RF—NEFTRRMEPHEEIL 100 —10°, BIFL 10° —10
TREATARENER UL -FIBS TEE. XEFETLULE
R, B, 81, SEITREHGRTEIRBESENHE. KKHR
T RS R E AR AR A S SRR, (FHER
Wia T R BN G, RIEBEFMAEEEN.

HYAEY)

ARRARETEEMARANETARB ST EEY LAl #2
BN GYAEY . EMXILTERR, "HEE FE T RS
R E AR NMREAGII0K, BHREE ph 8 R — Ak
M, ERBIIE AR E RN, EBRE, SEMLE, DURBER
FA G AP

AR FFRRAE T AYHEY . BT EMEBS L, X 25
AEVNERFEEER L FEAE R T LU A,

T ORI 25 & Y] A U E 50 0E T ORI 293
FRak. QEREERAMASHLUAT, HH, BRK, KE,
Wk, BERAE, BEHR, W, BIFRAHFELRITER N BT

AT DR AL S S EE AR SEFRER, MAEER
FEIAE, Blinh TR/ FIBRERGORE ERBERE, LER
TR AN SRR EE ARG OIS IR, e,
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HERESULAER, TKER, PE, KKk SRELHAMEY: %
HEGIMPRALER, RAEFESER, EBRTFEAERH;
LRI B RERT A R R AR R A B g R SR
RFEE, MRS REFMG a2 Bk 1) 4% 2E &%) pyrrolidone, 3R
fe, WREER, EHEEIWER.

BT LA % O B8 A E MR BT IR IR, B ad
PIHAm R, =tF, RZMEGIMESHE (PVP), carbopol &K, R
LB, ) L8R, REERNEREEBRREY. 3
BEEUER I B A A BB AR R T IR B B I R B
EflmmE.

AT 4% AT O AR M 25 9 500 B 48 BRI B HE A LS IR BE LA K
BB B TRE PR T B3 ) 9 P IR B — o A R AR H B L BEpE BT . IEA RS
RECTHERTENAMEBIER R R, #a = B e S 101
FIA R MBI ERRIEERD . ERHNRED, FHHLEY
A A R BN R TE S & BV P B an vk A, AR A A R L
HERTLAEE R

i B MR 2 2550 AR VE M A ROV AR . X TS, Ak BH
AP RN, BFEEES FEEHEMHFE
Hank's %%, Ringer¥WK, BAEHEMHNEE THR. BT
BIFR A A FE T RESFBEERY R mR FEMA 4R,
BigE, BULTERERT. AN, EMEAIEE MRS E
T, BlE MBI REER G a0 MR S EUH T = EREE, ERASRE.
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TR, %R E EIE B R E BT AR R A S YA R A
TR R R R A &4

NTREHRN, ETRHEFRRENBENERANEREH, %
BRI TASRBE AN 572K 30 E .

AR B B 2 4 FT AAR SRR, 0 0 R AR 48 Gl 5 4% e
BE, B, Nk, BEREE, B AN, ERKE, SBRGT
B

A YT LKA REE T IS SRR, BiEHE
ARTHR BR BR AR BAR ¥ER FHEHRS%. &
ARSI T E 5 B R 8 KA 737t R AN B B
MBRE. FESSMERT, EEEERIR AT DR —RF T8 A
ImM-50 mM HER, 0.1%-2% B, 2% 7% HEBEE PHE4S
£ 55 HEMRERZHBRES.

EREARAUSYNEYAEEY U —E BB R, 5
ARETEENASIRE LEANFHAERE, MERER.

EREARR T AR, HBI TRLREG 7 LU E e
fiE, HAEIX B AN AR AR B A B 1T A 2 PR i 4 2 BRI T B

LR 1

M BRJBE A 43 B8 Nestin BH A% 40 g

B & 98 B 2—3 4~ H B2 Sprague—Dawley B {# M {0 Lacy
K Kostianovsky Frid BIRREBVEMRMI 71k NRBES th il RIRTE 9%
B, AR, FL REGEHREBBEERE. BRIE3TCTE 12

45



00816754. 0 oo 1 3E43/64m

FLPR 3 FE 96 /NEY (Falcon 3043 plates, Becton Dickinson, Lincoln
Park, NJ) ZEiZ R LR BER M TISERER A, $55RE N RPMI 1640
#FEH 10% FREME, 1mM AEERS, 10mM HEPES &9, 100
pg/ml E XK, 100units/ml FER, 0.25pug/ml HHEEZE B (GIBCO
BRL, Life Science Technology, Gaithersburg, MD), % 71.5 mM
B #MILLEE (Sigma, St. Louis, MO),

96 /Nt Ja , T4 IR AN AT S AR A RR B A BRI E DR EH A
WEMEFRILRE LR BT GERMERETD. XA, S48
BREFENEE, B0, WBAKNBEREFMELERE ]
ERREA ABRER 12 JLFR . BESARETE A RPMI 1640 575
#FFE 20 ng/ml WHAFERMABEEKE F-2 K 20 ng/ml EFAKRE
FRHEFR,

R TEFAR R E MR S KK EE RS A RE— MR X
BT A B 1 40 B A5 P R M B BE BR Y Dre . Mario Vallejo BT 3ZAY
BRI nestin HLIALIE B YL 0 nestin PR . 5 FMY nestin FLAt AT
REMFHE], BlaniX JLETR I R. 401 Hifk, =k MABS33 Hifk. 45
T R RAH #E nestin ME$T, MAB353, ATCC No. 1023889; Hiik
FHERGERIFIE 1996; 16: 1901-100; HFEFEFFKE Chemicon
International, Single Oak Dr., Temecula, CA 92590 USA. &35
EFE., JLA (3-5) nestin 32 41 fu il it B 418 RS
(cylinder cloning) H7E 12 L PR EEFHMEG EABFREEEIIE
BB H A) L IR7E RPMI 1640 H5RE 3 — 4 H bFGF-2 & EGF.
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41 A VR ER ISR BEREAT T LR SRR AR B H PR B985 12 R4
ff B8 2 T i Bh A TSR LA co-linear U BN, ¥EFRE 15K, 4
RUBITIRIRSE, BAMREAEES 17 RERSHEREANLRE
(ca. BN 100 um), +%, —HoREEEEAR, EFHPLELA
RHEREZHR B ERRE, R DR RRTEAR R R IR B R Yo
7.

SEHEG 2

JiB B 40 0 - T BB

BUBE B S & 10% 004 B I8 1 RPMI 3R 2 L 70 J) S BR
HE A BEW 12 AR EBSE, REBER T FRILEINRIMARESE
FFHER FER=ZR. S XAHE, Ko BEEHRAEM, B
HEREASHTIERER A KIFHFR.

T4 MaAR 5 18T 8 T T bFGF-2 (20 ng/ml) &% EGF (20 ng/ml)24
RPHIBAT AR PBETRERE. 24 RUE, REEFEFLG
S5 R S R — BFANA, X b g A Dot 4R U5 4 T SE R RN T 0
12 FLERR B IRAE S bFGF & BEGF MR isE,

Y 5e b PRI DL E M B MR ISR R, FFN RO RS ES
Fe. BHMITESS 6 RIZBIFEEHESE 12 REBAME . Z£E 17 R4 K
JLF R BEE ARSI R X R B EWBERBRLE (]
RERLURSH) KEREULEH(IRTE) (B 4). RT-PCR 4
R EUBR B R UR & A KIE NCAM (WA —AMsid, S ILE
5), MHAEH19(FEHRK—MAE, SHES), URERE
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F brain-4 (— /N NUEERIRL). FREKETFAHEUEIERL D
PR R RR S 40 ) B R

LR 3

N BB 1 1 40 B Ko B 5

SEREFNEBES, ARBESALRBEARBET O, FRR
WIFTET, BRI K¥FE %GR MES B, Boston, MA KA THRE
BHENTSEBRFESNESSERT, T IIEMEItE A
5y, ZEEHH RPMI 1640 B3R (1.1 mM B &R TH 10%4F 510
&, 10 mM HEPES £, 1 mM RERERS, 100U §mL &
BEE GHEh, 100pg / mL HERBKRE, 025ng /mL W
EFZ B, K715 uM BHELE, RIAE 3043 BEBERAHIIE
BREH A(ConA) 12 FLALEFFFIR. BRSEITCTER 5% =
SR 5% CO2 FIEE 96 /iF. TEXMEMT, HEEHBREKAR
HERFW T GBR), 4R M A H AR ERR B 40 B 2 I AE 5%
FrE L, WEHE 96 N, SHREFEEABFEGNOBY, FT
PRIk fE S 2R S5 FEE M 1) RPMI1640 %M 757 20 ng/mL B 41 4 5 40 i
4K K FOFGE) & F A KR TFEGHFERE. BENEEFREES
A 20-30 NS EFR)E AR 12 FLHFARHA ConA KA LUESET
R b, B PO R A AR TH

TEILRN, RAABEENESTKE. EHESERLT, NRH
F SR & 2.5 mM B ERE LA EEE activin-A (2 nM),  FTSE
A A K FF(100 pM), B betacellulin (500 pM)#) 4= KK F 48
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EHMEHIR RPMI B3R B3R . IXLESER FAMMER 10 mM AR5
AoEE, BFEAESHLEREKET.

SEHEB] 4

BB & GLP-1 SRR T4 a4t B

T {3 i 55 ST 48 o 2 T 2 M OR B VA - BE SRR TP R B Y
R A% P4 nestin BAMETF AR S EBRSRAE. RBRSPHF
ESHBEEERE6T mM) MEFEREEK (5.6 mM) HE
BB, PIK/E, {#F RT-PCR Hi%E nestin mRNA HI7kF. &E
RS EEHEHEREERNBESHEESRERERREEFTH
J 5% nestin mRNA /K FR&E T 3 & (B 6).

KU, JEAN glucagon U Z k-1 (GLP-1) #A /DR &I 48
MRS EIRE T 2 f5. AR GLP-1 ZAERNSTRNERKE
[/ B R HUBR &% nestin IRIX

i Fl— nexin HiAHIT R EREBERATUXRKBOHEER
/NER B GLP-1 AR ELEL

KB PRIA S )RR B

9T 85 SRR FAER B> FORE PRI R BRI T E— N AT R R
BE PRI AEIR 304 AT IR . BT vt R AT A BT R 30 )
A o T AR PRI VAT o BB PRI VTR VAT B S AEsh s B
I AR I A H 5 R AL B RO XS B R X )

e AR B 8 PR (NOD)/ s B T T 208 PR BRUBE 5% A K fR

WK EEERE N Kikutano and Makino, 1992, Adv.Immunol.
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52: 285 and references cited therein, herein incorporated by reference).
7E NOD /MR.A I B RR IR BATES MR AT LA R
EHMATSRRRAE, 2 NOD MR RFERAN, HEF B HMRMEF
MEBR H 81 B & SR AR FTE . 7E NOD /) B A bR B A 2
PRI PR 14 R F& FT AR KRR A RN B : B B SR B B R (B
Bk ARG KRR BB R IE R RAE KR . $EIRE NOD
NREL euglycemia FFAAE A A, BIIEH M MRHE A HEAKT, (BREKX
21T 15 2 16 AR NOD /MR FF IR AL hyperglycemic, ZFRHEFH K
o RAR B A MIBOR HRIRE R A R B BB RN . B
TR RRZ RERAESL, BEIRR NOD /N EEZ ™ E K,
polydypsia, KZERAE, FHEFEERRERD>. X, ZEBRL
KAERBREFEHUTER RS ZRBRNERRMAEEE. BA
BREIRDRETF NOD MR L, HIXLEFE SRR RR R LR
1—2 MR IMBAERZ R G R IT G E.

NOD /) B FIAE S 28 LLINR # A R B 4 F 40 G T B
IR, R, B34 7 FAMEITAE NOD
/N B AP REAT IR A BRATE FOxF T BB R 0 bt

TS T NOD MR, —REELEBEHT, EHET
AHIFIE. NOD /M #is: FRATMNIR 1X10' 2 1 X10° M A sE
/Moo 7E NOD /NRAHFEKRA 4 AE TR, RENSZE 10, &
B3 k. FTREERBER/DRERS 13 AN, HBTAEANE
— AP GITRR AT AL B B R A EE ) NOD /MRAZH
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7E NOD HJ/b B x 8 FRm B 18 7 ZCR AT @ 0 NOD /b A+
FERR AT AT AU 2 4B, 610, & NOD MREEZ &,
2R, R, SRHERESERZESEEERD. Hlw, HEER
BI7K S (BEFR)ATE L Testape (Eli Lilly, Indianapolis, IN.)#E{TA&M
L1t 3 % %8 K 48 F 40 Burkly, 1999, U. S. Patent 5, 888, 507,
X)L 5 FEAN S EEARK Glucometer 3 MAE{L (Miles, Inc.,
Elkhart, IN.). BI85 AR MREE R IMEEKFE, NOD /M R#E
WH TR RIR B E LT AN ELER PRI Testape {H+1
B 5 R B 3 A RE K> 250 mg/dL (Burkly, 1999, supra). 7F
NOD /™ B = 55 Sh A 7% FR A% 1 77 Y278 NOD /) B ARl e 5 32K
S, B dn R B KPR b S W B HL7E A B R s R A LU
(Yoon, U.S.Patent5, 470, 873, herein incorporated by reference).
FEIXFIEBL T, A BB A o fob DR FJB 5 3R R HL IR B W e A e v P o
TEET T e B e R AT, (P R R AEA— M.

& T — A H NOD /) R BUBE IR AL, 1877 T7 iR R R +4
B0 A8 45 FH SR 2k TR 8 b B el 2 R e S R P i R R PR
BEATHOI, PR, B IERITE AN EE PRI FR0E B 8 PR B AR 2 [A]
A —EHIKREK. B, SMNEEET SRR AT DO P B R 5 R
f % FE 1) NOD /NRERAE B 40 i HOBR B O S e A b 2T 5 - T
R RNA 354 T BUOFE SZ4467E NOD /MR Pt — S e T KT
BERRREL REXRAHHENX RN (RT-PCR) ¥ #8281 2 Mm%
A1 —A RANT P18 cDNA FBORATH), B BARES ARHHT
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RERERER K. 7 cDNA FRIEHBERTT B BEAT
AT ERE IR ER K TR C R N ER L F RN, BEE S AU
SR B AT,

SEHERY 5

nestin FH ¥ B A B U IR 41 B 1 S B 40 AL 2 25 31

BTt nestin MRERDTES . BRELTHMwm E#TH
Bl. Nestin FIREELAEMIE 16 X (E16) RERT (B 8A) X
ERNBRRES S (HAEF 60 XD (Bl 8B) RERIBRSE 8 R
G LB SR . R A T T

EEEIRE 16 KRN (60 K) HIREEAR Cryosections (6 M)5
M 4% 25 PEBREBIE E .

MBS 3 % IERIRIETEEE T4 30 440 B 4C
MERE AT REF. JULE/fAE PBS Wtk HEAREH Cy-3
K Cy-2 iie 8 —HUA7E SR T E — /it . B{#F PBS LLikAl i
PBS H f# Fi %% Yt # E 77 (Kirkegaard and Perry Labs, Gaithersburg,
MD)EHBHEFE. ALAMAE ACTHAE AR ER. &
—PLMEM A PBS Yi¥k, BRIEMEH 3 %EERIEEERETHS
10 47 E S F IR BT Cy3 (indocarbocyanine) & #i MK BE (B 9 %),
AR (REmAER), HHAEF (EKEEMHR) sera DTAF
(Jackson Immuno Research Laboratories, West Grove, PA) 7EZ¥ T
fEEH 30 S8, MEKRFHEMEH PBS ¥k 4 5Ot H E A
(Kirkegaard and Perry Laboratories, Gaithersburg, MD)EF B %, {#
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F#H FE EH—1 PowerMac 7100 ¥F 1P LW L%k
(Signal Analytics Corp, Vienna, VA)#I5%% TEC-470 CCD FRAAML
(Optronics Engineering, Goleta, CA)H] Zeiss Epifluorescence .1
FHREBR B R

Nestin FHHE X 5 F -, o, &, K PPAMEAHHARSE
PR EBRESE, BRIEER, SREENHERE, SERRZ RN
I fh- (B 8A & B). Nestin FHIE 4 R I A SHBL R R
IV, 3hfk endothelial 4AfE4RiC(A SC)MIHMAEI LRE, BASH
galanin, MZMAMH— MridSEARAED 19 HEIFEMMREK—
NG (B 8) B—/MEAFIILY A, Nestin PR 5% L Y BT
22 W82 3 105 15 AR R IR 4 B AE R (B 4D).

K 6

T RT-PCR %5 nestin FH A KX BT 40 A

A TAFSEBE S nestin RIE M e E AT, BAVE RS
B #1538 BB B B AN K R 2RI S ) RNA 31T B nestin mRNA
H) RT-PCR. 3% T ik J5¥%#47 RT-PCR:

BB R AR S K40 H RNA # &3 Hilid PCR ¥ 35
MNEH W AT PR (Daniel %., 1998, Endocrinology, 139:
3721-3729). H{E PCR W5y 85| A X B 5 DNA ElZF 78
HRE M ERZERINT -

B nestin: 1F[A, 5'gecggggcggtgegtgactac3' ;

kR, S'aggcaagggggaagagaaggatgtl' ;
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#AT, S'aagctgaagcecgaattteettgggataccagaggal'.

MAEH 19: IEM, 5'acagcecagtacttcaagacc3' ;

RIF, 5'ctgtgtcagcacgceacgtta3' ;

ZAT,  S'tggattccacaccaggeattgaccatgeca3's

fR NCAM : IE[ S'cagcgttggagagtccaaat3' ;

XA 5'ttaaactcctgtggggttggl’ ;

#4AT, S'aaaccagcagcggatctcagtggtgtggaacgatgat3's

i, IDX-1 IE["], S'atcactggagcagggaagt3'

& IH], 5'gctactacgtttcttatct3'

743, S'gcgtggaaaagccagtgggl’

AZE nestin: IF[F, S'agaggggaattcctggag3' ;

& m, S'ctgaggaccaggactctcta3d' ;

Z%3T, S'tatgaacgggctggagcagtctgaggaaagt3's

ANFEAEH IEM, S'ctttcgecgegeccageatt3' ;

K IH, S'gatcttectgtecctegage3' ;

Z4AT, S'aaccatgaggaggaaatcagtacgctgaggl's

ANKERIMAER: [EF, Satctggactccaggegtgce3' ;

& IF, S'agcaatgaattccttggeag3' ;

Z4R¥, S'cacgatgaatttgagagacatgctgaaggg3's

EERN ARSI EFHITIHEEES—IHNETFFF. B,
—ART f R BERLHIF. PCR BRI MCT 1 HEREH
FE94CT 10/, 58/56°CH 10#, 72 CTF 1408k, 35 MEHRHE
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72°CF 2 434, BKIEER 58 CXF M nestin Kyf B7E 56°C T X
HE 5 1 mE.

5t F DNA #RBERZEFRFAHATRNTICH T4 SREHER
WEE K y32P ATP. RGFRICHREN IR T PCR F= i HE# 2 B b
LA 37CTF 1 /e, REEH 1 x SSC + 0.5% SDS 7 55°C Motk
10-20 43 4HEZE 0.5 x SCC + 0.5% SDS 7E 42°C T ¥k Xt F A PCR /=
at K o

EEPH R RT-PCR FAER ™ R((E 8E, Ltk)Hi#@id
DNA EMZVAIESE (B 8E, BMRHAR) L@ ™ f ) DNA il fF. X
FHEAIE BA 21K nestin ) H ] BE AR AR 5 2 ThEEME T 4 i EAR LT AR
HE RGN nestin FHET40 i ) BE S rh T O 4R PR S BY RO 45 51«

LI 7

nestin FH 440 o ) 4 S M TR

nestin FA 40 M ¥ 4 M35 58 B8 ) FOBAE .

KE 60 RAH/NREUEH BB E AMEEE IERER
A BB T ERBETEBNEH 10%4 151075 B RPMI1640 #5555
E3EFRIUR ABEER 22 R B P R I ZE ConA—BEMNA F LA LR
A R HAIEE S A, EXUEFELGTHARMER T LK
RSB ERBEEBHAN D 12 LR GFREH ConA 85
HEHGHRREN RPMIL 1640 3E5R3 4N EF bFGF & EGF (20
ng/mL F—). 4KET bFGF K EGF —E#E R A H 40
AR B K = B M & T 4 U385 (Reynolds and Weiss,
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1996, Dev. Biol., 175: 1-13). #&HI7EFAR b HRE S R 411818
HMEKHBRIERER (ENRAMR AT AT RERE 40-45
PP KHMARERZENFR (B 9A, FiR 1) HRIE nestin
(B 9A, FiR12). RARMEZEPPE (—HZD> 20-30 M),
WrEHA—A 1270 b, R7E&H bFGF X EGF K& #) RPMI
1640 ¥EFREH(11.1 mM HHEEWRE) THF. ErnfEambuEfk
HEES 6 RIRFIE M AMEAERITIRY 12-15 AN (B 94,
AR 3), BAES 12 RIEHBREW. B 15-17 K, ALK
FE S BT A EAILCs) (B 9A, AR 14). HHREMIZHHTERE B AK
(& 9B). FEXFIEZRT (B 9B, “FiR 1), AEMMTH LB
KEWEN (B 9B, Fik 2 & 3). RGHKMAMESHE, BEH
REFXKR=4%ILCs (B 9B, iR 4-6).

XL R ILCs 1 nestin FH 4 JBR & #H 40 BU(NTPs) ) AL B 38 7~ 7
#id RT-PCR K DNA ELZESEAT#EE KB AT LLRIA N SR
NCAM (#HZAMF M2 T) (Cirulli et al., 1994, J. Cell Sci., 107:
1429-36) (Bl 9C, HRIUWFHT)HISFEMMEIFC CK19 (HRAEH
19) (Bouwens etal., 1998, J.Pathol., 184: 234-9; Bouwens et al.,
1995, J. Histochem. Cytochem., 43: 245-53 ; Bouwens etal., 1994,
Diabetes, 43: 1279-93) (& 9C, ZKiI#T). EMRIXANMERE
BHEIL Y NIPs BRFEEHRERRIBUMAREESY, HIFH
FABERER (NCAM K& CK19), EREGEZ H o004 5w
FOf A K F R B EFMRARZ BB, FEE & IAE Rk 5
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H—BFEEE—MEENMBRABESEREREREKETHE
7E T BEE IR B RIS SR R E B 0L T R B E BBl
BEHLESHRAEIERN 11.1 mM %, bFGF & EGF K5
5, AR HEESEIKRERERE 2.5mM), HEEEGEEEN,
HAKEF HGF/BUTH T8 betacellulin & Activin A J3E5E. X
THESBARKIFEEFELZSMMIEERTF (Swenne, 1992,
Diabetologia, 35: 193-201; Bonner-Weir, 1989, Diabetes, 38:
49-53) HAIE HGF/4 8 F & Activin A KRR LAMLEER S &4
iR AR42] UFER— AR SR, BRemsEs R ERIRA D
WA BRI N 43 K BY(Mashima et al., 1996, Endocrinology,
137: 3969-76; Mashima etal., 1996, J.Clin. Invest., 97: 1647-54).

A ILCs HIEFRYRIEBEIREF 7+ 1 homeodomain & H IDX-1 &
S EmmAZ(E 10A, LJE), RT-PCR Kk DNA HIZFZ(E 10B),
KB B AR ENZE(E 10C). ILCs RIFER A4S 4 RT-PCR (Fig. 10D)
T gk e ML BE AT 4k L 7= A S SRS A R e LA 3, R R B 2K
PEZR—1 KESE. £/ IEHFSEEAN 40-80 pg/ml GLP-1,
30-70 pg/ml BERIMAEE, 29-44 pg/ml SR IR S HRUR S LT
J& 72—96 /N5 SRAG KR FRE M BT P S B SE o U 4 e e W e
NN T .

R EE R B R R MR R IR 2 @i K B Linco B
AN FILLK DPC A F) RUBBURME RO A AR ERE . 74 B
AAETHFLEREKRIARES R RN ARSOER. GLP-1
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53U {8 & B2 ik CFIAWLVKGR &40 & HJECXT keyhole limpet
1L 35 5% S SR TP GLP-1 (7-36) 8 XM &Y 4R % RREHLMIEH
TINE . ZHUMIEX T GLP-1 (7-36)EE MW R I 2 = B it
fy T ELAR AR 4 PR AR W e oot L8 SR AT 4, X e A BURR K P40 5
6 pg/mL, 13 pg/mL % 10.2 pg/mL.

7£ 10 mM EIEH I E ILCs 7 X, IEW Ramiya % (Ramiya et al.,
2000, Nat. Med., 6: 278-282)FTiRARKE, AT LUK 38 1 7 bR
w2 E 3,

JUANBA B Fi BR AR T E 4344 B NIPs 6 T B & ¥ 12 50 F — 2 (Wang
etal., 1998), synaptophysin, % HGF (Menke et al., 1999)41[&
15 FrndtiTRIE . A T i/ {L i) NIPs 25 B BRIRAN i R 2R
5 5, FAIME A RT-PCR LA KA Ve 4 B LA A 3R KB IR B9 R A (B 15).

&8 TR —LENIPs 3 57438 13 RT-PCR [F R A 48510 16A
B B B B R & 3. B JBe = LB 3R B 44 ) mRNA.

IDX-1 MRIXE/INHEZRANHMEN A —DMRBRKERE
BiRETHAEREA ARG RIS B 4 M AR T BRI Re BT
B R F(Stoffers et al., 1997, Trends Endocrinol. Metab., 8:
145-151),

ERETREREFENER (REDBR BEAH LB TN
A B (Bonner-weir et al., 1993, Diabetes, 42: 1715-1720;
Rosenberg, 1995, Cell Transplant, 4:371-383;Bouwens etal., 1996,
Virchows Arch., 427: 553-560) 40 Ml 7ML B FE BT BE R B KK
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Frdtsn, 7EREE KBS B 417 nestin FIRIE. BidXEP nestin K
NARAELAFOLAREE R ESTE, —E LR,
nestin &R B HLRIA T K/ FE B —E KL KA — £ 5043k fip i
YH L1 centrolobular (& 11A & 11B). JLHRE, B% ¥ nestin
Tk —E X K#HREFHD CKI19 FuliF e, B—5i,
nestin IR AR —EMESHRATREARRLE, B
AN AR, Nestin FHEAREEZN, ETHHEBEEL
RéfuP e ABENRZET. (B 110).

XFE, CKI19 FHRFATRKLZEHIRIE nestin K FEHMHH
R IX L nestin RIXH AL T EIERE T HA— NI ZHBAR T 7
ELRAMBANRSMEHNFERATBERN TR, BES
B rh I B BRUPBR 5B 7 nestin FRIA 40 B B B AL B R BRI — P 38 T XM
FIME S R E A& H B S A MRGH £)AE M, (ERXEHEMBEHF
IR L RARAR ER %,

S 8

B vt BTERE PR B AR RE IDX-1 KBRAR T 40 M r
Gz

58 B ER AR BRI O BRI, Bk B BB M ANEHE B 2R K1
Bk MR TR M £ ) R SR FE AR SN SR, BSR4 1R R TT LRI 40 B ey S8 B 1
. THMMBRE T8 (LK), &4 bFGF-2, EGF, X
11.1 mM EEREEEFRER RN R, THSEREERET
IDX-1 i) DNA B RIE B AR FBE NI K FHANFE R A Z AP
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TEA—FEEE, EBRHEUBRROTTHRMOER B K8/
IDX-1 #3-F MM fF A GLP-1 &3 1—3 REHAMS IR REAE
KREF. E—PMRATES, TARES TZEZAEAT REAZD
WEE NS TR BT REML. E— MR RS, EBHE
DA 40 4 B ] 8 2 G JLR GLP— 1 B T A R R #
. $ZBIXF 7%,  xenographs (B &)EX allographs (R B A b4
ARZHONBES), WMIEWBTH isographs R BZAHKIES) —
P BUE ST AN T AR EREN R LR THE
KT ARIRAN B S (FEFTH B xenographs B, allographs 1E ), LA
ET B %% RN S RN REBR URBESERAR
A,

KB 9

£ BARE R AR BRI RAR T4 L LR IDX-1 #
Rik

BT o BEFR By AR SM B R TR e ORI 5% o T 4 i o 3 R B8
R EREHFEF IDX-1. THARMGEBIESH bFGF-2,
EGF, K 11.1mM H&REREIFFEP LRSI, LA
IR B RSN R AR AL, B S TR SR B 3 S A AT A
F GLP-1 LIBt— iy B4 B s B R = A LR %
AR BRI

R BRIXAP 7%, xenographs (JEME ),  allographs (B B A it 4k
MARZEMAEES), EM isographs (3K B ZAAMBES) —&EH#1T.
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SEHEB 10

B AR T 40 B e M A A BE N W

A nestin PH 4 540 40 FR(NTPS ) 2 BT b AT 43 B8 H 7EJE S 2 10
HIE 8 4~ C57B 16 MRS T Hte . BHEK NG RIFA N RZ 5
B s . —MNERR - RMNBEYHII N EHLRKE S—10 KK
ARTHEEF . 5ZEBHERBE, HATKI 8 MEESREIHIF /N R
A 8 MR M B EY I B RAHHE 10°0—10° /41 i
ZJE— MR (30—38 K) R EHIHL PG,

—~ C57B16 /MRRAE AR AT B FE B AL UKV BT R
K. BHHARIFD BT AWML FARREHY ., F—
o HRFAET SR PR EE. SR RY AR A AR
BEZL(H & E) KP4 ) B & 4 PR RO B s e 5

& H & E JLA80E #BIE I HARER B K KA KK FE,
BT ERREAHARULEEHN, MER%, 3%, adipodipic X
hematopoetic At HIZ M. BV A BHMEIER T HHAKKE
parenchyme, /& glomeruli. fFFAAME (GER) R HPUMTE K HE
ROBR TS ANEERERAEN, vimentin & CD45 A4 fiHL R
R T NS MM B AR e g a. H5h—4 CSTB16 /MR
B R A NIP BAEA SRS 4K .

~ C57B16 /MK NIP B A8 & IR BB ) Fr (RIEEE — /) BB

WA AR M ALK B EWTREERFT B RHAELRFNEE
T RRHANEARRFIAEEE. BENE, EESHUEBE4S
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L AEERXE. ARRTE-EHERNEESHE TARNBED 7
ZTHBEARERAT LR R R BBE— AN ESE, BE 40
gitlyh . AT WP RIREMFE SN . BEARAS T
., (B2 RE AN T,

SEHER 11

iR R 40 S R S AL N AR

A nestin FH 4 i 5% 40 40 U(NTPS ) L B ik 2 4> B8 SE A8 dE ot A\ 3F
SRS BB B @ HERER (- EHRERE T ER
i) AEEL (b) NOD /MRHBESIEEKRR.

B SR R IR A A U AT S 2 NIPs RINHE A EH)/MESEIF
Rk RS XM GEF N ER B 41/,

SEHE) 12

1 PR HE IR IR T 40 R YA T B PRI

ANEKBRESWM EHATBREESIEFRIVRUT RTAREE, A
3K NIPS & # kA A8 3 A (e B A48, 2. 50 B BB ARL3E O\ T B
FAR).

YER—FiEH, —EHERIAE NIPs (W0 L Friks4T 9 B) 451
NILE . L ARTTRF, A NIPS B it BIRSIB S A 361
5 1) B PRI B AR -

it A CR B AR 30 KB S A T 0SB IR R IR i el

(Bt sk, BSEKTE, BRB ARHEE).

KR 13
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FF AR = Nestin BH 4 41 M F9 45 71
& R AR B A B AR BoxX BT R BB R 4 B BRUBF I B 4541

BAFEE Y (6uM)E IR IT nestin BB RELRE, 4%
RKIGEFEL R NARMEE R Cy3 (EBHE) Kk oG MiE
RBEATIE . FBISAE— KK PEE R Nestin FHE: 40 i & 13A FoR.
RS2 AE JLAN /NI REE B nestin PHEZE MR an & 13B Fiw.

kR 14

NIPs [ fF 228531k

HARERH T4 (5P, HEMM, RRRELNRE
SERABRIME, BEE— LB NE, BENRKRREN T HHEL
(Slack, 1995; Reddy etal., 1991; Bisgaard etal., 1991; Rao etal.,
1996), #A#1T R-PCR RETHMR PR REZERE. PCR ™=
IR XBP-1, — ML KE & ERHERKEF (Reimold
., 2000), LAX transthyretin, —MFRHREER. JIAHME
FE bR C RIS R IA B T G 2R A (Dabeva et al., 2000), E-Cadherin
(Stamatoglou etal., 1992), c¢-MET (lkedaetal., 1998), HGF (Skrtic
etal., 1999)LLJ synaptophysin (Wang etal., 1998); see Fig.15))e
JRAR K AT RERT 3R #EAT BB B &1k, #lIn HGF XK synaptophysin, ]
LA Jz B H HL S [R) RES T R B A1 P R e L3R B R 434 A B3 PR R
EHIF B,

57 30K
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FIG. 1A

P60

FIG. 1B

 «— 1018 bp

<+— 507 bp

Bi51Y (GCGGGGCGGTGCGTGACTAC)
5|y (GGGTGGTGAGGGTTGAGGTTTGTG]

FIG. 2
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5518 5 B B Neestin PRI -4 BA) 18058

FIG. 3
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FIG. 4A
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NCAM CK19

301bp —» I A ~— 690bp

FIG. 5
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Nestin &R /F 7]

"MEGCMGEESFQMWELNRRLEAYLGRVKALEEQNELLSAGLGGLR
RQSADTSWRAHADDELAALRALVDQRWREKHAAEVARDNLAEELEGVAGRCEQLRL
ARERTTEEVARNRRAVEAEKCARAWLSSQGAELERELEALRVAHEEERVGLNAQAAC
APRLPAPPRPPAPAPEVEELARRLGEAWRGAVRGYQERVAHMETSLDQTRERLARAVQ
GAR
EVRLELQQLQAERGGLLERRAALEQRLEGRWQERLRATEKFQLAVEALEQEKQGLQSQ
JAQVLEGRQQLAHLKMSLSLEVATYRTLLEAENSRLQTPGGGSKTSLSFQDPKLELQF
PRTPEGRRLGSLLPVLSPTSLPSPLPATLETPVPAFLKNQEFLQARTPTLASTPIPPT
PQAPSPAVDAEIRAQDAPLSLLQTQGGRKQAPEPLRAEARVAIPASVLPGPEEPGGQR
QEASTGQSPEDHASLAPPLSPDHSSLEAKDGESGGSRVFSICRGEGEGQIWGLVEKET
AIEGKVVSSLQQEIWEEEDLNRKEIQDSQVPLEKETLKSLGEEIQESLKTLENQSHET
LERENQECPRSLEEDLETLKSLEKENKRAIKGCGGSETSRKRGCRQLKPTGKEDTQTL
QSLQKENQELMKSLEGNLETFLFPGTENQELVSSLQENLESLTALEKENQEPLRSPEV
GDEEALRPLTKENQEPLRSLEDENKEAFRSLEKENQEPLKTLEEEDQSIVRPLETENH
KSLRSLEEQDQETLRTLEKETQQRRRSLGEQDQMTLRPPEKVDLEPLKSLDQEIARPL
ENENQEFLKSLKEESVEAVKSLETEILESLKSAGQENLETLKSPETQAPLWTPEEINK
SGGNESSRKGNSRTTGVCGSEPRDIQTPGRGESGIIEISGSMEPGEFEISRGVDKESQ
RNLEEEENLGKGEYQESLRSLEEEGQELPQSADVQRWEDTVEKDQELAQESPPGMAGV
ENKDEAELNLREQDGFTGKEEVVEQGELNATEEV WFPGEGHPENPEPKEQRGLVEGAS
VKGGAEGLQDPEGQSQQVGTPGLQAPQGLPEAIEPLVEDDVAPGGDQASPEVMLGSEP
AMGESAAGAEPGLGQGVGGLGDPGHLTREEVMEPPLEEESLEAKRVQGLEGPRKDLEE
AGGLGTEFSELPGKSRDPWEPPREGREESEAEAPRGAEEAFPAETLGHTGSDAPSPWP
LGSEEAEEDVPPVLVSPSPTY TPILEDAPGLQPQAEGSQEASWGVQGRAEAGKVESEQ
EELGSGEIPEGLQEEGEESREESEEDELGETLPDSTPLGFYLRSPTSPRWTPLESRGH
PLKETGKEGWDPAVLASEGLEEPSEKEEGEEGEEECGRDSDLSEEFEDLGTEAPFLPG
VPGEVAEPLGQVPQLLLDPAAWDRDGESDGFADEEESGEEGEEDQEEGREPGAGRWGP
GSSVGSLQALSSSQRGEFLESDSVSVSVPWDDSLRGAVAGAPKTALETESQDSAEPSG
SEEESDPVSLEREDK VPGPLEIPSGMEDAGPGADIIGVNGQGPNLEGKSQHVNGGVMN
GLEQSEESGARNALVSEGDRGSPFQEEEGSALKRSSAGAPVHLGQGQFLKFTQREGDR
ESWSSGED"

Nestin &% HBR /75

BASE COUNT 1238 2 1176 ¢ 1676 g 764 t ORIGIN 1

atggagggct geatgpgepa ggagtegttt cagatgtgeg agetcaateg gegectggag 61
gectacctgg gecgggteaa gpegetggag gageagaatg agetgeteag cgeeggacte 121
gegeggctee ggegacaate cgeggacace teclggeggg cgeatgecga cgacgagetg 181
geggeectge gtgegetogt tgaccaacge tEECELLARA agCacECEEC cgagptggeg 241
cgegacaacc tggetgaaga gelggaggge gtggcaggcee gatgegagea getgeggetg 301
geccgEgage gpacgacgga ggaggtagee CEcaaccgge gegeegicga gecagagaaa
361 tgcgeeeggg cctggetgag tagecagggy geagagelgg agegegaget agaggcetcta
421 cgegtggege acgaggagga gegegtcgst clgaacgege aggetgeetg tgeceecege

FIG. 7A
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481 ctgccegege cgecceggee teocgegecg gecceggagg tagaggaget ggcaaggega
541 ctgggcgagg cgtggegegg ggcagtgege ggetaccagg agegegtggce acacatggag
601 acgtcgetgg accagacceg cgagegectg geccgeecgg tgcagggtgce ccgegaggtc
661 cgectggage tgcageaget ccaggetgag cgeggaggce tectggageg cagggeageg
721 ttggaacaga ggttggaggg cogetggeag gageggclge gagctactga aaagttccag
781 ctggctgtgg aggecctgga geaggagaaa cagggeetac agagecagat cgetcaggtc
841 ctggaaggtc ggcageagcet ggegeaccte aagatgtece teageetgga ggtggecacg
901 tacaggaccc tcctggagge tgagaactce cggetgeaaa cacetggegg tggeteccaag
961 acttccctca gcetttcagga ccccaagetg gagetgeaat tecctaggac cccagaggge
1021 cggcgtettg gatctttget cecagtectg ageccaactt cecteceete acecttgect

1081 getacccttg agacacctgt gecagecttt cttaagaace aagaattect ccaggeeegt
1141 acccctacct tggecageac ceccatccce cecacaccte aggeaceetc teetgetgta
1201 gatgcagaga tcagagecca ggatgetect ctetetetge tecagacaca gggtgggagg
1261 aaacaggctc cagageccct gegggctgaa gecagggtgg ceattectge cagegtectg
1321 cetggaccag aggagectgg gggecagegg caagaggeea gtacaggeca
gtccecagag 1381 gaccatgect ccttggeace acccctcage cetgaccact ceagtitaga
ggctaaggat 1441 ggagaatccg gtgggtctag agigttcage atatgecgag gggaaggtga
agggcaaatc 1501 tgggggtigg tagagaaaga aacagecata gagggcaaag tggtaageag
cttgcagecag 1561 gaaatatggg aagaagagga tctaaacagg aaggaaatce aggactceca
ggttectttg 1621 gaaaaagaaa ccctgaagtc tcigggagag gagattcaag agtcactgaa
gactctggaa 1681 aaccagagcc atgagacact agaaagggag aatcaagaat gtccgaggtc
{ttagaagaa 1741 gacttagaaa cactaaaaag tctagaaaag gaaaataaaa gagctattaa
aggatgtgea 1801 ggtagtgapga cctctagaaa aagaggetgt aggcaactta agectacagg
aaaagaggac 1861 acacagacat tgcaatcect geaaaaggag aatcaagaac taatgaaatc
tcttgaaggt 1921 aatctagaga catttttatt tccaggaacg gaaaatcaag aattagtaag
tictctgeaa 1981 gagaacttag agtcattgac agetctggaa aaggagaatc aagagecact
gagatctcca 2041 gaagtaggge atgaggaggc actgagacct ctgacaaagg agaatcagga
acccctgagg 2101 tctcttgaag atgagaacaa agaggecttt agatctctag aaaaagagaa
ccaggageca 2161 ctgaagactc tagaagaaga ggaccagagt atigtgagac ctctagaaac
agagaatcac 2221 aaatcactga ggtctttaga agaacaggac caagagacat tgagaactct
tgaaaaagag 2281 actcaacagc gacggaggtc tctaggggaa caggatcaga tgacattaag
acccccagaa 2341 aaagtggate tagaaccact gaagtctclt gaccaggaga tagetagace
tcttgaaaat 2401 gagaatcaag agttcttaaa gtcactcaaa gaagagagceg tagaggeagt
aaaatctita 2461 gaaacagaga tcctagaatc actgaagtct gegggacaag agaacctgga
aacactgaaa 2521 tctccagaaa ctcaagceacc actgtggact ccagaagaaa taaataaatce
agggggcaat 2581 gaatcctcta gaaaaggaaa ttcaagaacc actggagtct gtggaagtga
accaagagac 2641 attcagactc ctggaagagg agaatcagga atcattgaga tctetgggag
catggaacct 2701 ggagaatttg agatciccag aggagtagac aaggaaagtc aaaggaatct
ggaagaggaa 2761 gagaacctgg gaaagggaga gtaccaagag tcactgaggt ctetggagga
ggagggacag 2821 gagctgecge agtctgeaga tgtgcagagg tgggaagata cggtggagaa
ggaccaagaa 2881 ciggctcagg aaagceccice tgggatgget ggagiggaaa ataaggatga
ggeagagetg 2941 aatctaaggg agcaggatgg cttcactggg aaggaggage tggtagagea
gggagagetg 3001 aatgccacag aggaggtetg gttcccagge gaggggeace

FIG. 7B
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cagagaaccc tgagcccaaa 3061 gagcagagag geotggtiga gggapecagpt
gtgaagggag gggctgageg cetecaggac 3121 cetgaaggec aatcacaaca
getggggace ccaggectee aggetececa ggggetgeea 3181 gaggegatag ageccctgpt
ggaagatgat gtggeeccag ggggtgacca agecteecca 3241 gaggteatgt tggggteaga
geetgecatg ggtgagtetg ctgegggage tgagecagge 3301 ctgggecagg gegtgppags
getgggegac ccaggecate tgaccaggga agaggtgatg 3361 gaaccaccee
tggaagagga gagtttggag gcaaagaggg ttcagggctt ggaagggect 3421 agaaaggacc
tagaggaggc aggtggtctg gggacagagt tctccgaget gectgggaag 3481 ageagagace
cttggpagee tcccagggag ggtagggagg agtcagagge tgaggeceee 3541
aggggagcag aggaggegtt ccetgetgag accetgggec acactggaag tgatgeceet 3601
tcaccttgge ctetggggtc agaggaaget gaggaggatg taccaccagt getggtetee 3661
cccagceccaa cgtacaccee gateetggaa gatgecectg ggetecagec tcaggetgaa 3721
gggagtcagg aggctagetg ggEpgtgcag g8sagagctg aagetgggaa agtagagage 3781
gagcaggagg agitgggtic tggggagatc cccgagggece tecaggagea aggggaggag 3841
agcapagaag agagcgagga ggatgagctc ggggagacce ttccagacte cactecectg 3901
ggcttctace tcaggtecce caceteccee aggtggacce cactggagag cagaggecac 3961
cccctcaagg agactggaaa ggagggetgg gateetgetg tectggette cgagggectt 4021
gaggaaccct cagaaaagga ggaggeggag saggeagaag aggaglglgg cegtgactet.
4081 gacctgtcag aagaatttga ggacctgggg actgaggcac cttttctice tggggtcect
4141 gggpaggtgg cagaacctct gggecaggtg ceccagetge tactggatee tgeagectgg
4201 gatcgagatg gggagtctga tgggtitgea gatgaggaag aaaglggpea ggagggagag
4261 gaggatcagg aggaggggag £EAZCCABEL BCIRBCERt ggEageeagy gtcttetgtt
4321 ggcagcctce aggecctgag tagetcecag agaggggaat tectggagte tgattetgta
4381 agtgtcageg tccectggga tgacagettg aggggtgeag tggetggtge ceccaagact
4441 gecctggaaa cggagtecca ggacagtget gagectictg getcagagga agagtetgac
4501 cctgtttcet tggagaggpa ggacaaagtc cctggeectc tagagateee cagtgggatg
4561 gaggatgcag geecagggge agacatcalt ggtgttaatg gecagggtee caacttggag
4621 gggaagtcac agcatgtaaa tgggggagta atgaacgggc tggageagtc tgaggaaagt
4681 ggpgpcaagga atgegctagt ctetgaggga gaccgaggga gecectitca ggaggaggag
4741 gggagtgctc tgaagaggtc ttcggeaggg geteetgtic acclgggeca ggpteagttc
4801 ctgaagttca ctcagaggga aggagataga gaglcctggt cctcagggga ggac //

FIG. 7C
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