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1. —FAEHEIK - A% PDIEEY (MUPP) 40.59, HHMAEATEEER: SEQ
ID NO:2 i RN B ERMFII NSk, REFRWERA B, XUHRTES.

2 WAHER 1 iR AR, EREETHREIK. XUARNTLEAWEER
A EA L SEQ ID NO:2 i R A RBMFFI Z 2 95%ty A E .

3. K ER 2 FFRWS K, RBEETELSRA SEQ ID No: 2 Fi AR
BF I E K.

4, —RAOBHEILER, AREEFHRASEERAGRE TAP WM

(a) 445 E# SEQ ID NO: 2 Fi R A EBMFFIMF MBI A B XM &

Y E TR,

b) 52BEH (a) BIHWEHEHR; &

() 5§ (a) & (b) HED 0% EEH L ZER.

5. WMEMNERAFRWEIBTR, ABCETHAREBFREEHDRAA SEQ

ID NO:2 i F AR F IS HHR.

6. ARFESR 4 RSB IR, RBMEETHASBHFRNFFIEEH SEQID
NO: 1 ® 55-1164 4% # F 5|3 SEQ ID NO: 1 # 1-2143 4L th ¥ 5.

1. —HEENESHESNELARE, ABEETERBRAER 46 THE
_HAMERFREIEERS KR, FERE R AR RRM AT R E AR
8. —MEHNBELHUERWBEIRAFIEN, XREETEREE TTA
— g F el

@) FAMMER T FRWEARKE LR FHF IR, &

() AMAER -6 FHE—HAERFRIBFRBARHKPNFEAR.
9. —FiEA A% PDZHEY (MUPP) 40.59 MM S IKey &7 ik, HAHEE
THRF Ea0EE:

(a) EERAS PDZBEY (MUPP) 40.59 £ T, ERRMNEKRSHANT
BiE ek,

) MIEEME AT HEAASL PDZIREY (MUPP) 40.59 FEH M5 K.

10, —Fth5 £ KESWHE BREETHEREKRBEAS PILEEY
(MUPP) 40.59 & M & &0 HAK.

11, —XBHURALSRERRRAG LS, HBEETENEEMN. RE.
B ME A S PDZBEE (MUPP) 40.59 HyiEH &9 .

12. WRAER 11 RS, EBMEETER SEQ ID NO: 1 iRt £ 8
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13, —BRAER 1L FRLGHUEA, ABEETFHRLEWATRATAS

PDZ 3 & &1 (MUPP) 40.59 ZEfkpy. fh4NFEHBI T i%.

14, —Fi R 5 AR B R 1-3 B 4 — AUH B RBFR £ Bt X B R Rk B =
MR, RMEETEAERNFRS KN EEE, REABAUFES KN EE,
RELMNENERPIURTRSIRRAERERRYARFREF.

15. WRAER 13 FHE—HHERFRSKOBA, EBEETERA TR
% A% PDZEE Y (MUPP) 40.59 tHEM Y. WA, HHAIMWHA; REA
TGS EHEE .

16. WAAMER 4-6 PHE—HHAERFRANERATHEA, EREETEH
NE M TR EER, REENEA4ATRAIRE, AR THEEES

R T

17. WAMER 1-6 B 11 Py —RAERFREER. FHRTFRIMEHN
RNE, ERMEETARASK. SHFBRILENY. BA . HHA R WA
LEAERNEELS LR SHRAARENBHREITEAS PDLEEYE

(MUPP) 40.59 REMXERRNENASN.

18, MAER 1-6 & 11 Py —RHUERFRWE K. FHFRALEGHAN
A, BREETFAFASK. FHERIMEUAERTHRTLERME, D&
%, HIVR AR EREFRERRENAY.
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—FHhEK——AZ PDZEBEY (MUPP) 40.59 fp A XM S KN ZHH
;3

AEWETFAEMBERSE, AEBYE, KEWUHRT -RFWIK——AZS
PDZ % ¥ (MUPP) 40.59, WRKEHERNFBERFF. ARALH KI
FHHB L RNEETERNA.

GF) B, BETAENELEEEY, HIEMACK (BEL45HRHM®E) X
B, —LEURBESEE, dETELASHUKMNERTREOEXE
B4, £ LA PDZEWEERTHERFMETES, BN E8EAH K,
PR BEFELE, UKMARSEMH, &% MAGUKs & PDZ 38 5 NMDA & 4 I & &y
TR C-%% KRR Y Shaker B K+BHE RN, C-3nFF A EAARE (X-Thr-
/Ser-X-Val-C00 (-) ) # PDZ BBRIR PLATEH 5 KB M beta FEHEA, B —
AEGBEERM Gly-Leu-Gly-Phe 3, T — AN R B M 4% 1 5 IR & B R S AR 4L
A, BRRUEMNSEARBASAE T HEMFH C-mtAF 7. HMh PDZ
N5 R g F R K MUERE S, WYUK, PRIBRFEETENESTEG T
(Niethammer, M., Kim, B. And Sheng,M. (1996)J. Neurosci. 16, 2157-2163) .

4% %-PDI-RM iy EE (multi-PDZ-domain protein) #X 3% MUPP K&,
MUPP R E R — 4B &A+/IANAPDIREOHNF AR, ZEKRREL oyE& PDL
BEOATRLSPIEKERLY—F, THNEORASANAPIEERAARNE
i, EAARELEHBRALTELGYNEINECEOER, HTEERHE
WHEAHBEEAEGEN. EFRYM P, PP AEGHENES, XyE—
APDIBHEAEGE —THERTHFF, FEPIBERAFHNN, BER
A PDL B ERAFERZANH. XERENBEGBEOARLERNM
EERANTRHFBCELBRBOETEN M, MUPP M RE %A PDZ 3
FEZEORASENER, BESE RO T HETHH, Gl 5-HT,
FTHRBERBNB-EBNE _BEHERAASE. PP REHARRELTI REME
EHEREHTEMRER, AloNEHRTR%E (Christoph Ullmer, Karin
Schmuck, FEBS Letters 424(1998), 63-68).

WA E SR AT R B, 70 BEX B . PMA+#Y Ecv304 41 Bk . LPS+Hy Ecv304
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MMM, E¥ RS % MM 1024NC. Fibroblast, 4 4 E-FH 2, 1024NT.
JEAK fo &K FEFRB, 10136T. JEHE L fe AMAEKEFR K, 1013HC. JFRL
AR B, MRS . BAE. B, IRatk. Mok, ME. W5m
. ZHRE. IR, KAVHEZROEEXEE AL PDZIREY (MUPP) iy
REEEHAN, Hh-FhbTHEN. KEPRALHAS PDIREY
(MUPP ) 40. 59,

BT LR A% PDIEEE (MUPP) 40.59 B & 7e V83 4 4 5 F0 5 Jb &
FENREESN T REEHA, THAEX LAY RBE IS RABHNEY, B
MAFRT -~ ERELTES 55X URBWAS PDZEEY (MUPP) 40.59 &
B, HAREREXMEONARSFF. HAL PDIBEY (MUPP) 40.59 B &
ROEAGDBELUANFA R AL LB O ERBEAMRR RS THERARR T AR,
MEETRMEFRR | RO/ wata, Mo BHeE DNA 24
REEH.

EXPAH—NENREREDEEHNEK——A S PDZHEE (MUPP) 40. 59
UEREFB. XU fsTLdh.

ARFNA—NENRRBED AL RO LI RET.

AXPWH —NEHWRRESHRGAL PDLEEG (MUPP) 40.59 th 2 4%
R EE Bk,

ARAEF—NENRRESHRGAS PDLEEE (MUPP) 40.59 th £ 4%
HFROEE TR oM,

AXAWHE —NEHRREAFAS PDZEEH (MUPP) 40. 59 7 3.

AEPNE —NEWRBUH NS RE AN EK——A L PDZBE Y (MUPP)
40. 59 BhHk.

ARPWFE - NENRRBE THAERL WL K——A %S PDZEE Y (MUPP)
40. 59 B EH . BHA. BIHN. MEH.

AXPANE - NERRRBED BT EAS PDZEEY (MUPP) 40,59 B
T8 % B R o O 3% .

ARXPABR—MLBEOEK, ZEREARY, ©44: £4 SEQ ID No. 2
REARFFINER. RERTETER. SMERABEATEY. BEH, 245
Z A F SEQ ID NO: 2 £ XBMFFIth £ K.

AXARSR-—RIBHEHER, SELRY TAN—RUERFAR L
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000000

Ak

(a) 4575 FLATSEQ ID No. 28 RBMF ML K £ M8,

D) 5FHER () AN ST

5@QROHEIBEBFFAEZDT0%EF S S 5.

Efed, ZFHEROFFIREH THN—®: (a) A4 SEQ ID NO: 1
55-1164 )5 5|; Fu(b) L4 SEQ ID NO: 15 1-2143 45 el 5 7.

EERANSR-—FMEAXRY S FRMAEE, BINERARK, —AN
ZEABEIBAN G0N, RELL. LIRS0 FImm, —RaERk
FHRREETHMAERRR YR ERE S Ry,

ARXRHESR SRR RS KERELESWHK.

RRPAY K — 0 bty B0 395 . 330 8 A £ PDZI% & &3 (MUPP )40. 59
EUEENLEMN TS, RAEMARRANEK, KERVEESRA LN 25
"HNEY.

ERAES R —HEMMERE5A S PDZ BEE (MUPP) 40.59 BHR¥E£%
MRWERERA G RUN T, AERNANRETFIRS KB RET L ER
FEIFHRE, RELMERR T REE SR ER AW EE.

AEXALTE—RENEEY, EOHELPERBREELY. BEHN. BH
SO PV ET A AL 3 0E -2

AXHRBBREREPNE R/ REBERERNEA TR EE. RERE
HRAEBRRRETEFAS PDZREE (MUPP) 40.59 Rk R ¥ ol AR
M & el ik

XA ECTEHTFRAINERGAT, HAABAEAARTEEETGS
JLH.

AURFARABERIFEANTHREREBHN AP EA D THE X

‘BRFI” REFLHR. HHBISBFRALE BT, BTUH
EFARARNDNABRNA, BT UREBRREN, REAXBRR LS, %
M, RiE “BEBRFF” REER. K. ZRIAFARFAREABREL.
BARRATE “BEBFI” SR MRREENEERIFHALHF 5 ot
RM “ZR” R BAR FRFEHAERFARB NG FEBE KL TAA
WEENRRAKER,

FERBFBER B RE-FAA-NLENMNERB B TR LY

_3..._
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REBRFIBRGHENEIHERFT. FRAETOEAERE S S L85 5|
TREBRRMFBRNGK. BARSR. BRTALA “GFi” @F, Hbss
WAEBRAHASRALRHEX UG EHRLENK, pARARSLEE A6,
G TEAHERTHLE, wRACEBAREARK.

“RK REELEBRFIBEEREN T - A RENEERE B LB bt
%.

“BN” R B REEARBFFRBEREFT N R E SRS RREEY
AFHE, —ARENMEEBRRBF RN, B ENUTEANEALERILYS
BRER—NBENEEARS YT H.

“EMTEN” RERARROFHEN. ARREWLEIBNEE K. 24U,
R¥E “REFEM” RERRN. EANR AR EARREA RAL BN YR 4
MY FRHEERERN ARG SRR ESHES.

“WEF” RHEYUE5ASPDIBEE (MUPP) 40,594 &8, —R T2 REE
BRARNTRAF ZEEREENDT. BARNTULEEER. BB, BAL
EMBEARCTESALPDIEEE (MUPP) 40. 598 4 F.

“BIA” R WEHY” RIEY5ASPDIBEE (MUPP) 40. 5945 &0, —
PR H PR T ASPDLEE G (MUPP) 40. 59 A Yo% E b o 95 2 7E M 9 A F
BEOFANHDTUCETFAOR. U8, AW RETEETLESALPDZ
&8 (MUPP) 40. 5984 F.

“WH” RIEALPDIBESG (MUPP) 40. 59 Thee K 4 %k, REEOHRRE
WA EREMR. SEORENAERASPDIEES (MUPP) 40 SOMEME T 4
MEWR. R e E RN RE,

"EEPA"REEAR T ERAEHMANECESE. k. BAREEUE.
ARBNEARAR EAFENE O RENEARAMAS PDZ BEE (MUPP) 40, 59,
AR LAWAL PDZ BEE (MUPP) 40.59 X ER KRB SR Fi A s
—WEWH. A% PDLEEE (MUPP) 40.59 £ KKy 405 T R B8 F 5547

“HANY” B ‘HI REEANNSAEPEEAGTERIRER SN 2
BHEBRRARES. fliv, FF “C-T-6-2" TEEIWFF “C-A-C-T" 4. &
MNEBATFLEANEITURBAONR LN, BB AWEAEESTEB
X E LA HERBEATEDW.

“EFEM” ZTHEAGRE, TURSARERSRARE. “BHRE 2
H-HEFELHNFI, REVVHEINHELTHNFAERERE AL, &
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HERWIH TEIERERER K ZETHTLRX (Southernfp # R
NorthernB % ) kB W. RRALFARWFIRLXFH4TE L FoME 22 FHE
MESERFIENTHEBRERKNAG THES. EAHAFERTHEEER
KOEGEAFERRELES, DA RS CERENAGERTARFINENS
EARAUERABEMEER.

“HRMEELE” REEFAHBRSIHEAERIEBRF LB T F I HRARM
M ESER, THETFFEWEMFAME 2%, @ IMEGALICNE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) , MEGALIGNA ¥ W # 1 7
W7k wClusterik WX B A £ M % 5| (Higgins, D. C. 9 P.M. Sharp (1988)
Gene 73:237-244). ClusterZ BRMENABMAN 2 FWE BT L4 F 5 HF &
K. REREZUBRAREALW. FHAAERF T 1o 5l Af0 ¥ 7B 8 4 1
HEAEFERLTRITH:

FF5lAL F 5B Jo] IG B o 3% 2 AN 3

100
FOIAN R BB —FFIA% MREE R —F 7B B RAAH

¥ LB ClustersE s ARG Aty sk dnJotun Hein MEMBFF 2
[E] B9 AR [ ¥ B 4 (Hein J., (1990) Methods in emzumology 183: 625-645) .

B ERAERFAZEHF AR EREBRRLNHE DR
THRKNEE. ATRIBERRNEAERA L, ¥ALFHAERTEEXRL
[RILER,; PEENWAERTEEMEARAMAR,; EAR P ey Ly
EHAMMEASNAERTAERAR. REARPMHLAR, HERPEAK;
AABBEAA AT, LA%0E45%; X RABRTREAR.

“RX” 2 5HEHDNAKRNAF N EAWEERFF. “R4” BE5
“AXHE” BAHHBHE.

“NTEM” REHFPR RO W B FEHY. XALEEHYTUEA
. BEARAEBBREAET. UBAADTHOREXRL TFHEEA ¥
:3: 7

“BR” RETZENHEITFREABR, v Fa. F@ab’), RFv, s Ri

.......5__
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HEANEPDIEE G (MUPP) 40. SO E A2 45,

“ABUTER” REFAELESRBNERRF IS HREBE ARKEY
AL, ERREEHLEEFES S K.

“GENT —EREIREAERERGIE (A, TRERTANBBERX
RAF) ZFBH. Wi, —MERFLNEIBEBRERAEETEI Y bt
RRABSBYK, EARNIBRTRRLIUA - LRLBWELREG P52 3t
FHURLSFRRLEY. IHNSIUERTHER —RKN B4, 47T
BNIUERRSRRE AW —H4. BRAREBASYTE T RRFYE
g, BN RESEN.

WARAFTA, ‘BB REDFEALELFE LT EE (LEREER
MWB, BRFBMRRARRE) . nERARANERARSTH L ER S8 A
FRRBASBALY, ERRNSEEFRIASKMAERRAT AL EL R
R F o F, WASE L.

WAXHA, “4BHAS PDLBEE (MUPP) 40.59” B A% PDI B E
B (MUPP) 40.59 XX FFERREX M AWK EEY . k. BEARLEWF.
APBEBEARAAR BAFENEERALEA LA Z PDZ B E ¥ (MUPP ) 40. 59,
ARPHANSIRAF TR RARBRER =A% % ASPDIBEY
(MUPP) 40.59 % JKey 46 5 fk ) L B 5 5] 247

ARARGET —HHHEK——ASPDIBEE (MUPP) 40.59, Rk 2 H
SEQ ID NO: 2ff F ARBF I AR, REPNERTUZESSL K. RRZ .
ERER, RAFLESK. RAEVHERTUERRGLWE =Y, BELEERN
o, RERAEARANEGREMEE W, 5%, BE. HLEY. B
RILADAER) P4k, REEHESFERANFE, XEVN ST B
oy, RTUREEE Y, REUHSRETRER TOERLY FRABRIL.

ARHRGEAS PDLBEY (MUPP) 40.59 g K B, #TA WA XM, 4w
AXPHR, Rig “HB” . “DT4&4” fo “R049” REERFEZRLHEY
A% PDLEE (MUPP) 40.59 HIE M A MF R TRGEH. KRV LM
FB. TARRERUPTUR: (1) ZH—F, B - ARE EEBEREY
RTFRERTEERRE (RAWRFFAEMAL) R, FIRAHWELS
TURETUFR B EE DT RO, RE (11) TR, Ed—AHEA
[RERBRE LW ENEARACEARRLGEMASE; B (111) B,

_6_...
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HEBRBERG D —Fhbt (RpELERESHN LY, AWEZL-B)
B R (IV) ZH—F, HEM AR ARSERRLIRTHAY 2
RIFF (i R FR R MF AR ARG LN S RO FIREGEFF) Bk
XHHR, XHEHB. 00T FoRUDBAAERGBEARAR S B
BZR.

AXARK T ENER (FHHE®R) , ZAHLHTELAH SEQ ID NO: 2 4
ABFFINERNFBERAR. REVNEBE®HF 435 SEQ ID NO: 1 B4
HRIFF. RXNHEBHEREAARBE R cDNA XES LI, TaSH
FHERFINEKN 2143 AAWE, EFHGRAE S5-1164 BB T 369 ML,
REZFEGCARZBWRLIA, WEKE5AS PDIEEE (MUPP) HHM G EHA
W, TRWBTMZAS PDLEEE (MUPP) 40.59 HA A% PDZHEE (MUPP) 4
(8:che i

AXANERERTUR DNABRK R RNAH K. DNA B R 43 cDNA. R
#1 DNABLA T4 R # DNA, DNA TTDLRE B4R M8 2 WAk iy, DNA W LU R &4k &
T, REURKEKERDEFF L SEQ ID NO: 1 ff 7 W& & K ¥ 54
FRAREFNEREK. WARKARA, “BHNERE EALH S Lfemn
F A SEQ ID NO: 2 W9 B H i £ Bk, 125 SEQ ID NO: 1 FirRmaBRRF5AHZR
NABRF T,

%A SEQ ID NO: 2 WR M R E M ERAESE: RARLSKNBEEF,
MBE RN GEFF MMM RD T BRE K BTFER (Folf e e
REFH ) UEREREFF.

RiE “GBERNSIBER” RHAEGDLE RN IR SR ER WS
G/ REFFNE TR,

AEXPEF R RBREBFRNERE, HROE5AL A ARAG AL
FHNEREE R AW, 2URTEY. LA ERETRETUERRYE
ENFURRARERRRENERK. XBBEBETRALERAERK. &
REFRERBEBNERK. WRFHF oy, SRERERE NS U BRERERY
A ETRE-NHEEMERNRR, AREN, ERLATELRERS
£ K T 6.

KRHESREULRERNFIRTNEBER (FAFLHAEEZED
S0%, RBEAA TORGHREME) . ARUBHNSREFPBLAGTEREHHR S
BHERTRRNEIUER. ERZWHE, “FRAGE 24 OESRKEZTE

_7—
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BB @B R ToRAMER, 0 0.2xSSC, 0.1%SDS, 60°C; 5 (2) 44 2 Bt ff %
B, 29 50%(v/v) FEERE, 0. 1%N4fik/0. 1%Ficoll, 42C%; % (3) 0L &
FRFIZEGHEMREDE OSUBL b, B2 0Tl boA Z 4 deis. # 8, w2
RWEBERREE % K5 SEQ ID NO: 2 B 7 o Bk B & RR A AR TR Wy A M o Bk
FodE .

AXARSREU LR FIIRZNPRE B, WAL AP A, "B8
FBTHEKEZES S 0AMRER, RFRED 2030 M H®, EFEE D S0-
ONEHE, BRERED 10 MERULE. UBABATHAFURGTHHY
AR (G PCR) BLA o/ R B RMAB A% PDZ BB (MUPP) 40.59 £ M ¥ 5.

KEATNEREBERE LU BN RBM, FEMRALENRE.

AXAEGRBAS PDLEEE (MUPP) 40.59 s RIS B E B F P 6L A &
MAERE. fllp, AAGBRENEXERLELUE®. ISP AREES
BT DAGASEEAR cDNA XERZXURHARYEHEBRFF, F12)
REXEWEBHEUAN R AR EWBE N TN LB E® A B,

ALY DNA K BUF SU M B T 9 4 R 388 1) WAL B4 DNA 43 W 4 DNA
F5l; 2) b &5 DNA 5 5 LUK B B R % JIk # W 4& DNA.

LPARRHGTES, 2 EEFLADNARTEH. DNA BRI ELE L AR
BEKANT %, ELEHRGFTRR cDNAFFIMAE. S ER LMY cDNA B
WETERABGREZEFGREEELE oRNA H AT EEFR, BRARD %
Bk oDNA X /&, RECaRNA B9 7 B A S MABMEA, RAl & 47T AE b2
K% (Qiagene) . TiHyzE cDNA U 4 & i % 89 4 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . H 52| B LA By cDNA XJE, #n Clontech 48] # K H cDNA X JE. %
HEERAREGHERENEAM, WERIHRE= YT,

TR WA HENIZ L cDNA UE R R R R AR, XL RAE (EBRR
F): (1)DNA-DNA 2 DNA-RNA £:25; (DAFEREEIGWEART L, G)ATA
% PDZ & E (MUPP) 40.59 M3 ZAMAT; ) BRAESHARRNE 4%
B, RENEAREGEETY., FRFETER, WT4HFEBARA.

BEEOMTEF, #RXFTANEHREREAN SR ERNET —BHH
B RKEED WAMEHR, BFRED AR, EFLED S0 EE
B, BRFRED LOOAMEHR. Mo, F4MKEREE 2000 MEEBRZ W,
REHN 1000 MEHFR2Z W, AFANEHBERERL VW EEF AL L

_.8_
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WER D F R DNAFF., AL PMEE RSN H A B Y RTOUH RS,
DNA $REt AR LT A AU MR &, RAER B Com s &,

EE ORTRSF, BAUAS PDIHEE (MUPP) 40. 59 R AR AW EG =Y
AR AR F BRI Western Bk, BASBITRE, BB % 5% % W% (ELISA)
%.

L F PCR $LA 338 DNA/RNA #y 7 3% (Saiki, et al. Science
1985;230: 1350-1354) A B FREXL VW EE. BAEABRN X EFEE
2K W cDNA B, F[{E36 0% A RACE 3% (RACE - cDNA K Sk tRiE 4 W 55), F-F PCR &
A TREEXTATFOGRL A S B EBRFIEEE S BE, FTHENS
EREH. TREAT E BB R KA E Ao a1y % DNA/RNA K .

WERRBANKLANEE, BEEHDNA A BRENSBEBF 7 TA %
A7 i LB 40k 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) 52
RXEZUHFRFFANCOTRELAFRAEE. HTHBLKM cDNAFF,
FREREHT. AHBEMNETLANAES cDNAFF|, 438 m4 KM cDNA R
5.

AXALSREEXRNG S BT BRARE, URARKEHREAR LA
A% PDLEEE (MUPP) 40.59 REBBFFILEAF IR AN ETHM, UKLE
HEARTERLHHTRE K7 %,

RKEPP, KABALPDLEEY (MUPP) 40.59 W2 B H B F 7| W45 A2 &
B, UHBESARALHRRSUERNEALRK. RE “BE° BEAFBERAL
WAWRA. HEA. BERYE. MOEEFS. BASYOREESIERS.
WHIRBRAELEUEE. ARV TEANKEEEERRT: EAE P REN
xTF T7 Ja 3 FHy kL K1k Rosenberg, et al. Gene, 1987, 56:125); ZEHEI,
) ¥ 40 B % 3K 7 pMSXND 5% 35 # 4K (Lee and Nathans, J Bio Chem. 263: 3521,1988)
FERRAMEREHRBETARRENRE, L2, RESEFIRNEH A
RE, EAREAEEHTUATFHREARAHRK, RARKN —NEERAE
REHSHAMNREE. BoT. FEAEPEEHETE.

AQBEEARAR BJo 7 3k 8 THR S %5 A % PDLEE & (MUPP )40. 59
W DNAF R fn B /M E T A SR, X% FEaEks B4 DNA
BA. DNASRBEAR. KA EHARK AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff

RWDNA PRI T M E B RA RPN ELEHT L, NS RN SR, X

—..9_
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LREHTFHREROATA: ABITEN lac R trp BT, AREkey PL 2
T RBESTRE MV LW R 20 F. HSV AT M2 50 F. 5 3 fumh 3 SV40
BEF. REFREN LTRs fodlw — 5 2 o b o 428 ) 5 [ 76 JB0 4% 4 .0 A0 4
MRAERETREANBHT. 2R B AT LEHERLLT R G S Ko it
REL T4, ERRF AN BT AR AB LI a2 B0
B, WETE DN RLAYMKACAET, BEALAE 10 8] 300 AmEs, %A
TERTUMBRENGHR. TENH FREEL S RL A %D — ey 100 2 270
MHEE SVIOMBET. EANRLEARY NS HEBTURRFSNE
F%.

Wb, REBRRBEE - AREABBEIRIERE, UREH TFREH
RO FEERGAAER, AR ARERAG S BEER. FBERM
REBKEED CFP), RATARHEN I RER AL EEEHN L.

FRB - BEARARAH R oA BE YN RE/ B TRABTHE (WEFH
T HBRTE) MR BERILER.

KEPP, MBAS PDLEEE (MUPP) 40.59 i B ERB S H L LB B
BNEARETHABREENE LN, UHEACA LSV ERBEAR KL
HIBMEEAR. R “FEEH" WESSR, DEEHH; REELES
AN, rEEHN, REFSENER, RS WaE. REARATE: A
HE, HEWR; SFANrRGESITRY,; LEamuBE, MYyman,; &
SR A R S2 B SF9; FH MMM CHO. COS & Bowes BB MM L,

FIA KPP A 09 DNA JF 5 R4 A B3k DNA Fr 30 o B 41 8 (R 2k 7% & 4 o 7 A
APRBAAR BN EARARSST. YFTHNELE DD ARIFER, SR
DNA YR A4 M T ZE 45 M A K BB Wik, JH CaCl sk &2, FrjH Hy % B 7E &40
BARHTE S, THEENR MeCl,, WBEFE, HAOTAE TN F B4,
BEEREMAY, THAL T DNA SRz HBELIRE, BE% 0,
RAEZWBHIES. wEL. BREAEE.

FREANELDNAEAR, AARKRPN LB ERFFTHARERBATE
A% PDLAEE (MUPP) 40.59 (Science, 1984; 224; 1431)., —f %A
T K.

(. AEAXANRGA A% PDIBEE (MUPP) 40.59 th 2 M H (B % B
), BACHES B SN EARA KRN R L AN E L4

Q). ELENERZFIRERF T NN,
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O AEFERAMP L. SLEEK.

EXR (D) F, REFANEZEM, B pFAnEat Ty kg
ABAE. EETHEDAMAKNAGTHIER, YFTMMA LB S m
MERE, AEENY: WBELEI LB BERABNE T, ¥ 44 i, B
Bx—ButE.

EFSBR (3) %, BHSRTARTHARA. RESME LEE. RH05
M. WREBE, THRALYEY. A¥Nml R aRAm S s s
PENELANEEG. XEFFRRFRBERARF R . ¥4 EE 1L
RF: BHANEHAE. RARRALE GEHFE) . BN, 25RY. SF N
RE. AEC. 2TFHEN RBRLIR) . RHMEN . BFIHREN. ERA4E
BT (HPLC) fo A M A M BN B AR X LY E W&o

ARBEERURES RN ERA . B fodl G0 7 E 88 FEE BT,
Blge, T BUME. B ERGZE. B, £XKE. HIV RSk m ik
RR%.

PDIS, HFETHFMETEOY, GIEMAGK (BEALEMEE) Rk, —
%%E%ﬁﬁ%ﬁﬁ,#%iﬁﬁﬁéﬁ&&%ﬁ%%%$&&Eﬁ%&é%,

& A % -PDI-3 th B & # )3 4 MUPP R %, MUPP XHZ G A H %A PDZ &
REZEFEORHZHER, BESS -BURMEAE SN, #l 5-HT,
RARBERRNB-EENE _EERAEYE. VPP REK AR R T LT RAHE
THRREHGRMAER, AN ERTRE,

AERAEERNFLEBEANS PDI BB AR BN —%, BZEHHMUSY
EWFEHE. FEVHERECNEATIMESHEIH, HEEEMEML
ﬁ‘é&iﬁ,ﬁﬁﬁ%#ﬁﬁﬁﬂ%ﬁ%%%ﬁﬁ%%ﬁ.&E%%%#‘R
MAAREFEEREIRNRETIRE, AR R,

W, REAHGAS PDZIREE (MUPP) 40.59 ty 3K B % &= 4 & f
RRALRNERTR. 2HME. BRATEALE. i&kﬁﬁ%&%ﬁ k
. REWERRF, XEEFLEEFRT:

EMALEME: BH, &, WE, 248, LS, a0, #EME,
TREME, TENE, w2908, EMERE, Z4BE, RESHE, #
GAGHE, Bk, REEE, BME, FTER. TENES, 258, MER
B, BERE, RE, AEME, S8E, FEAE, BIHE, BEAE
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FERe R ERELE: BRMRS, BR, Bhsl, REI RS, BH

WMo, WEEHRE, EAMBHRA, AXUEFALRREAE, £XMETR

EKKTRGEHERRN: BHRAFRE WRATRA, Ak BUHFILRNLETER
RUERR, BHEXTERETRERR, S RMEER, RME, iRk, BEXE
ARAE, MAFTREE

RE: BMEFEHMAK, E¥R, ZHK, BHEX, BHEX, BEHS
KEBEL, WARMEER, SIKX, CIF, RELEL, ERE, FEHX,
AR RN R

REMRR: RABLERE, KRNERXEE, XREFE, TS, &
AR, BEBCMK, BER, EENEY, Bh-BAGEE, THFHE
REGRER, RAMEBAREER ALK, KEEARRkbEeE

ARWWAL PDLBEE (MUPP) 40. 59 R A R¥ AR L BN, @
IR

AXHNERURZ S RO ERA . B R 67 T EER TRR BT,
Blip, THTERRRARXRNERTR., ERME. BHREATEAE. 2% %
FEGMEAR. XE. REMER, LLR4EH, DRARERFE.

AEAURETRECSHULEZRE Gt A) R WE FEHA) AS PDZ
ZE (MUPP) 40.59 HZG Mt k., Mt AT HA S PDZHEE (MUPP) 40, 59
RBEREEFEYE, TREAANEM LTS A EERE AL EAL L
FREAE. Bldn, EEHYNELET, $ R BB EEXAS PDZ B E Y (MUPP)
40. 59 W E R M AR A S PDZ K E B (MUPP) 40.59 —®E#. RENEYH
ViR i A EER G,

A% PDLEEH (MUPP) 40.59 Wy RMALER B HANHRE. hoh. T4
kAR MME. A% PDZEZE (MUPP) 40.59 By HA T 5 A % PDZ B
ZE (MUPP) 40.59 & HMREIth, REMHZLKNZLE, RES5ZE K
HERNUREEFE RS RTRELDE .

ERBEAEHRANEDE, TUEAS PDZEEZEE (MUPP) 40.59 A
EHatiRE, BERXMELEYAAS PDLZEEG (MUPP) 40.59 ot F ik
FIEEERNBERAEACYRERETAN. ALRBRLEWH RN,
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AR RERANIEA S TRk WAk, 65 A% PDZEEH (MUPP)
0.9 FENERAPTTERIRABELAHTRASNEALRELSTERPLRY
MEVLZRREMRS. Hhn, —MEXNAS PDZEEE (MUPP) 40. 59 - F 34T
¥FiB.

ARXARBETHER, RERFE. T4, 2R ENHBRENTE
EEGEATE. XERETUR S AERERETEHRE. KL ATREGE T4
A% PDLBEE (MUPP) 40.59 i B o & WK, XEHEKLE EFRF):
FrEHR. EBEHIAR. bRk, BEYK. Fab FRAFab XA XEF &
R B

FRBTARNETTHAS PDZREE (MUPP) 40. 59 HEF N4 F Y (I
&, MR, ARE) WrEBa, sHEATATHEESEREN, AEELR
FHREEANE. HlE&AL PDZKEH (MUPP) 40.59 W2 F ik th B R4 $EE
FRFHEZXMBEAR Kohler and Milstein. Nature, 1975, 256:495-497), =J§
WA, AB-ZEMAZBHA, EBV-HXBEAE. RAEXRRFEARNTER
BEAEMRSMAETHECHHE AL Morrison et al ,PNAS, 1985, 81: 6851) .
WA AT EERARAEA (U.S. Pat No.4946778) 4, 7T Al F 4 = H A £ PDZ
& & (MUPP) 40.59 ty ¥4 Hiik.

FAZ PDZHEE (MUPP) 40.59 YT HA FREALLFEREAE, £N
ERFAFH AL PDZBEE (MUPP) 40. 59,

5 A% PDZEEY (MUPP) 40.59 44438 F B 44k o Bl At R L & 45
B, EANENTREXCERSA., TARRERLHRETEY — a4l
WA THEERGEAHNGERETAEH.

PEETHA TR AN E—RBF BN LESTE. WAS PILBEY
(MUPP) 40. 59 BEMMMNETRAG TS AW REYEE WEBEFE, EXAE
B, SI8E)XNEE. —HBEHFERAREXEA 40 SPOP, K&K
A%, AR-HMENZH, KEELEATHEAL XMLXHETHATFERAS
PDZ & ¥ (MUPP) 40.59 oM & 40 . |

AEXAFNFETRAFETRTBE 5EAL PDZHEE (MUPP) 40. 59 4 £
R, HTELURENFET URHEREY A S PDZEEE (MUPP) 40.59 By 7

AEALRS R EBEREMBRIASL PDZHE Y (MUPP) 40. 59 A T8 ik
BhE. RERREXFEFEmY, DAEFISHNIMAREENE., A%
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TR AL PDZBEE (MUPP) 40.59 AF, TUUAERREAS PDI BE Y
(MUPP) 40. 59 EAMERFPHEEMFAE TFTHRAS PDZ B EH (MUPP) 40. 59
RAER B R .

FRANERETRAERKRESV, Ao, ZRRTALEY. Ly mmtiqs
FENE, HART R _ER LR LRI, BTN RTR B,

FE A% PDLBEE (MUPP) 40. 59 WA M EBRETA FLMARITEH. 2
HETHATH TR FAS PDZEEY (MIPP) 40. 59 B R A K B/ L7
ERAFBGEREE. RERRMRE., EANEEBTEE WHRERE) T
RItH FRETRFAAS PDZEEE (MUPP) 40.59, L&k FE ey A £ PDZ
B&E (MUPP) 40.59 ¥, #ltn, — ML FW AL PDZEEE (MUPP) 40,59
HURERN. X TRETHEFHHMBNAS PDZBEE (MUPP) 40.59, B
STHENRNES, BHRIEEHERES. AREANEHEBTRETATHT
A% PDZBEE (MUPP) 40. 59 RARFERRYEFTRNER. *BETHR A%
HAWERTRE. BFAS. BESHARS. LAAPRSE. BARELTA
THREBAZ PDLEEE (MUPP) 40. 9 WS B Y BEBTHBN. HEBEL
WAL PDLBEE (MUPP) 40. 59 WA M H B ELA RS REN T ETLTFO A
XA (Sambrook,et al.)., BAEHEDAS PDIHEE (MUPP) 40.59 By 4 &
RACKINERETRBEEARA.

FHERINALBRAMA N T EQE: U2 UERELEAKALH
F RERSERIEE RS AR ARARS) AU L BB S AT, B
B EIERNE.

#H A% PDZ 3% & & (MUPP) 40.59 mRNA By BEA% 3 8 (4242 K 3 RNA Fu DNA)
URBBUEXLAHEE A, R — M8 R 044 2 RNA B B84 RNA
2%, RERANSREEL TS LM RN SRS AXERTHR AVNER.
R L] RNA fu DNA R BE 7] A tHfE4T RNA % DNA & R B A KB, wEAR®
BENESCRE SR ERTRWEAR D Z M. K X RNA 4F 8 13 4 43 3% RNA
9 DNA JF I E RPN A 3 T IR 5. XA DNA P 7 B & 2| 84K RNA R A8 2
HTHTH. ATHMERYTFHRIME, THASRY S EHTEAM, 08
HUHFTIKE, UBRHF AN EEE AR REE SR BT s — .

GE A% PDZEEE (MUPP) 40. 9 4 B HEBMTA T 5 A% PDI B EY
(MUPP) 40.59 Wy XKML H. HGAL PDZEEE (MUPP) 40.59 th £ M
HHRIHATHRMAZL PDZEEE (MUPP) 40. 59 AR 5EREERRETAS
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PDZ &Y (MUPP) 40.59 By R¥ k. AWM A S PDZBZEE (MUPP) 40.59 ty
DNA P 5U T Fl T i R A AT R X WL AT A % PDZ 3% Z &3 (MUPP) 40. 59 8§ %
ERHA. #XFEAREIE Southern ik, Northern sk, E{rix &, X
BRTEBRAFHERBER, BXABXAEHTATLRERE. KLHANS
BHBN— 0028 THEAEHE AR Microarray) R DNA % B (L&
A EECR")E ATAaAR TP XA R RAQHEE LY. AAS PDZ
B & B (MUPP) 40. 59 #5549 5| 4 3417 RNA-JR & B84 K B (RT-PCR) FR 4h 3 38 4, °7
BRAZ PDZHEE (MUPP) 40.59 Wt &= 4.

BAMAZ PDLHEE (MUPP) 40. SO XEHE L HTTH FH M A S PDL BE
B (MUPP) 40.59 Xy &KK. A% PDZEEE (MUPP) 40.59 RA BB A
SEEHAERASL PDIEEY (MUPP) 40.59 DNA PRl theh B &, Bfr. &
k. BAMHEHEARES. THEAKHE AR Southern Bk . DNA JF 5| 44 .
PCRAPFEMARBMRE., B4, REATHREWEGHNKL, HILA Northern
Rk, Western Wb TR H WA EA LRI,

ARAHFI A RECET LR ANMEN., ZFF28R0BA4MELA
REAAKRUEEATUSHAR, BW, FEL TR LNELFEW LK
iR, AE, RERIMETERFAKEELSAM) KRR TA
THREFERTE. REALNH, FTHXLFASEBAXEEHE A, &
FEEWNE - P RERIBINAFF B TRE&KL,

BTS2, MIECONAR EPCRE| # (£ 2£15-35bp) , T UWFF Ef FR 6
wE. RE, WXLS WA TPRFESELARERN AR LS HR. RE
MESHENE FIHONALRENREMME&T LT KB,

Ha A E R EPCREE, RYEDNAEA B AR efatheh b ik, &
RAARAHEZERT| Y, ARXMAE, TR -2k Rethuwi B
RARXFATETLAERM. THIREEZMCH LT BUFE QR
ZX. AGEHERS LN PERTMEME R TS, ATHERERE RS
cDNAJE .

HeDNAJLIE 5 e M e B AR BHAT WA E AL A X (FISH), W& — AN B4
P IATREE T, MEARNER, B M VermaZ, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—BFABEMBERAREERMNE, WFAARERIAWECERT
UEEEEMERXK, XBHEETNFH 4, V.Mckusick, Mendelian
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Inheritance in Man (7] i it 5 Johns Hopkins University Welch Medical Library
BNKR) . RETEIEYHT, HEXRSVERRAREKRER LOKR
ZREHXR.

BF, REWUCRRAOKRERMREHWONAREHAFF£R. wEALE—
BRAAERNMOEARAERE, TARTEETEEMRT A REE,
MWZRETRRRRERE. WREFABERME, BEPREETRYE
P SRR, o A RE KT T LB R A & T oDNARK 7 89 PCR¥T 48 U 49 6k &
REfL. REBWHOHEEEAFRER LR RGIHEY, URAZTLESE
MAEXRNREERT A CDNA, TURSOESOONMBAESHEEE 2 —f (BRI
A Bk H FoF20kb B F—ANEE),

TUHAXANEIKR. ZHEFRRLESY. HaH . EHAFNRMNS &
BWHMBELACERER. TLRETURK. HEE. 8. HX. ZHH.
HalREMNde. 46U RLARENSIRBAREAAURT R HEHK
ROABEBMYA. XBAEWTUERGWR FRRKBIT.

FRPERBEHA - HREIMBEBHGERAANE, BBFEH MRS
ARAHBRAMELS. GRERB—®, TUHHHE, EARYLEHRR
AMBENBRTEENLTAHGRTERT, ARFRBEAS. FARME
WBRREENMETEEARLER. B, RRUNSKT S H U 0BT 4
eMESER.

HMAEMTUUTER T RES, wERBHH. BN, BEN. NA.
KT BRNRENNAERE. A% PDIEEY (MUPP) 40. 59 BLA &7 fo/
B RGWENFENERSS. A TEEWASL PDZEEE (MUPP) 40.59
WEMAERERBATHSIEE, B TR, BETENRELAGRDNE
A oy B

THHERTHAXLAGEEREIATE, TFATFTREERAERBF
RENEKLATBE.

E1R AL HASPDIEZEE (MUPP) 40. 5950 A £PDZIRE S (MUPP) WA E N
FRLigRE. FEHRALZPDIEES (MUPP) 40. 598 kKX EHH B, THF5
R AZPDIEEE (MUPP) MRZ BT HE. R, 1-BFAEE. 2-PMA+#Ecv304
SAREAK. 3-LPS+BYBcv30448 bk RN . 4-TE % B 44 MM 1024NC. S-Fibroblast,
AKEFR B 1024NT, 6~JERAKTcE KB -FHRE, 10130T. 7T-ERRIckH LK
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E-F R #, 1013HC. S—FERtsE A kMMET. -ERES . 10-BAbE. 11-AFE. 12-
PR ampdk. 13-FB . 14-BERE. 15-WIFUMRM. 16-Z iR, 17THITR.

24 E A SPDIIRE Y (MUPP) 40. 598 B 7 /% Bt ds o ik B (SDS-
PAGE) . 4lkDe A E G MIATE. WL Ao B N EaLiFr.

THESGEKERY, - FRAXRA., NER, XELHEARATHRHA
REAGAATRAEALANTEE. THERA T RERAREGHNEZRT E,
BEHEBE AL S Sambrook FA, 2 FHE: EREFAMH New York: Cold
Spring Harbor Laboratory Press, 1989) P FriR ey &4, HicEE& HITE
Wy & 4.

LB 1: A% PDLEZE W\ (MUPP) 40.59 By 5L

FRERBRIN/ B/ fF— P EREBAIEKERNA, HQuik mRNA Isolation Kit
(Qiegene A& % ) AERNAF 2 FEpoly (A) mRNA, 2ug poly(A) mRNAZ i 4 %H
RLcDNA. HiSmart cDNAW KA & (M B Clontech) & cDNAK B € 1 3 A\ 2| pBSK (+)
# 1K (ClontechNE F M)W E B A L, #DHSa, MEA RDNASE, A Dye
terminate cycle reaction sequencing kit (Perkin-Elmer/A& = %) #ABI 3778
S (Perkin-Elmer4 @) R A T U5 F3 KU FF1, H B CDNARF
51 5 B, 77 49 A SDNAFF 58038 B ( Genebank )47 tdt, B R K Ak — AL HE1237402
HICONARF 50 37 9DNA. 3048 — % 5131 03 S0 BB 4 46 N CONA B AT 3
WE., FR&ZW, 12374027 K& #y2KcDNAK 2143bp (#rSeq ID NO: 1FfoR ) ,
M 55bpZE1164bpH —A 1109bpHy F K FELAESR (ORF) , KL —MHFHEFER (W0
Seq IDNO: 2577~ ) . HATH W37 4 4 JypBS-1237A02, RAEGHEE K4 4 ASPDL
B &Y (MUPP) 40. 59,

SEAH2: FART-PCRA i W4 A £PDI & F (MUPP) 40. 598y A
JR B Jo 48 L S RNA K B4R, Bloligo—dT 2 §) 4 #4734 4% KR B & . cDNA, Fi]
Qiagene XA £ 4 b/E, A T 5 5| {TPCRY ™ HE
Primerl:  5°- GCAGTCGCGGCTGCGAGATTTGGG -3°  (SEQ ID NO: 3)
Primer2:  5°- GAGAAAATTACAATATTTATTTAC -3°  (SEQ ID NO: 4)
Primerl 3} 4 -FSEQ ID NO: 1445 3584 # 1opFF $4th iE 1 5 51;
Primer2 3 SBQ ID NO: 1659 8933 B 1\ 7 7.
T80 R BB & 7ES0 p 14y R R KAR o447 50mmol /L KC1, 10mmol/L Tris-
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Cl, (pH8. 5), 1. Smmol/L MgCl,,200 umol/L dNTP, 10pmol¥%|4p, 1U&#yTaq DNARR &-BE
(Clontech/A&] = ). FEPE9600RIDNA#IE R (Perkin-Elmer/A &) T H £ 4K
Ri25AJE HH: 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCREY[F EHiZ B -actindy

FE e > PR Ao MEAR = &1 4 A XS BB . & 38 7 M RO QTAGENA &) Byl A &4k, RTARE

A EE#E R pCREAK L (Invitrogen/MF] = B ) . DNAF 5| 2047 4 B & ¥APCR = iy
DNAJF %] 5SEQ 1D NO: 1/ R ey1-2143bp A4 .

S #f6)3: Northern ERfyk44t A £ PDZEEE (MUPP) 40. 59X H#y ki :

Bl —HERIERNA[Anal. Biochem 1987, 162,156-159]. A IEBREHR
B ACKER - S MR, A MBRAERI-25aMiT AR BR 45, 0. IMZ. 844 (pH4. 0) 3t4
BHITHE, MANIBEBNERFL/SERGEF-FRE (49: 1), BEFEN.
R AMEE, WmAREE (0.84F) FHREMWE HIRNATIE. 75 2| BYRNAIL
AT B sk, THREEFAE. FA20ug RNA, ZE4A20mM 3- (N-DoffR ) A
B (pH7.0) -5mMZ B 4y—1mM EDTA-2. IMHFBEBY1. 2WIR AR BB MR B L #4173k, RE#H
BEHBRAEEEL, A o dATPE H MM 5| % 3% %) £P-4FiE WDNASR 4. BT A
HYDNAZR 4t B 1B 7 BYPCRY ™3 M A £ PDZER & (MUPP) 40. 59%R#E K F 7| (55bp %
1164bp) . A4 32P-FRiB A ER4ET (42 x 10°%cpm/ml ) G538 TRNARY B 4T 4 K A —
WA FA42°C R A, FBRAE50%F BEK-250M KH,PO, (pH7. 4) -5 x §SC-5 x
Denhardt’s A #1200 u g/mIEAFDNA, 225, HREAL x SSC-0. 1%SDSH F55°C
#%30min. #&J5, FPhosphor Imager#4T447f0E & .

LiEHl4: EHASPDIBEE (MUPP) 40. 59My{RshRik. 45 fosifk

MRAESEQ ID NO: 1B 1T F A KT 5, Ritd —xtds Ry ¥ 4%, F5
gl

Primer3: 5’-CCCCATATGATGGCGCAAGGTTGGGCAGGCTTC-3’ (Seq ID No:5)

Primer4: 5°-CCCAAGCTTTCATGTGGCCAAAGCAGCTGAAAT-3’ (Seq ID No:6)

B BRG Y5 m BB A Nde I Hind ITIBE 1L &, 54510 B #y 2 F 5 0
$03 3 B9 4w A5 7 5, NdeIFoHindl1TBG40 4 5 A0 B F & 3 # 4 krpET-
28b (+) (Novagen/M & = i, Cat.No.69865.3) Fey % BHAWBMMAL L. UEHLKE
by 35 69 pBS-1237A02 0 K 4 MEAR, #HATPCRR B, PCRR B A4 : HARSOu 1
4-pBS—1237A02 % #110pg. 5| HPrimer—3FaPrimer—44%) % 10pmol. Advantage
polymerase Mix (ClontechA & F &) 1ul. {EEH S 94°C 20s, 60°C 30s, 68°C 2
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min, £25MEIR, FNdeIFfuHind 11145 x4 3 7= o Fo J§ b pET-28 (+) ¥H4T W EE LT, 4~
FlERAR B, FATAEEHEE. SESWHOAEASEAGFAEDHS o, S
FMEBEE (HRE30ug/nl) HLBFHRBEFRIEE, W HEPCRAY i 7 3% I M I,
HHATMF., L7 EHGMERE (pET-1237A02) F R4S ¥ & 24 x4k
A #BL21 (DE3) plySs (NovagenA & = &), AAKMEE (KRE0ug/ml) B
LB (R s, % £W@BL21 (pBT-1237A02) ZE37°CREH Ext A K, MAIPTC
EHRE lmmol /L, SEHEHRSMeE. BOREFHKR, ERFRHE, BOUE LW,
Jlak 56/ B 88 (6His-Tag ) &M Ef BEMAEHis. Bind Quick Cartridge ( Novagen
B RS OBAT BN, 82| T 44k B 89 & 8 A £ PDZIK & & (MUPP )40. 59, #2SDS-PAGE
ik, E4IkDaf/BE —E A% (H2) . ¥ LW % ZPVDFE L FEdams K A%
EAATN- M BEBF PO, HERN-SR1SANEAH 5SEQ 1D NO: 257 F ByN-3 15N
ERRETLHE.

MBS HLAZPDLEEE (MUPP) 40. 594ifheh 7= 4

R &R (PEARF &) M TRAZPDIEEZE (MUPP) 40. 59% ik iy
% M

NH2-Met-Ala—-Gln-Gly-Trp—-Ala—-Gly—Phe~Ser-Glu-Glu-Glu-Leu—Arg-Arg—COOH
(SEQ IDNO: 7). HZFMRAAEhERaFNFOROBEMRESL, TSN
Avrameas, et al. Immunochemistry, 1969;6: 43, Hémg t R mBEFRE L E S Win
EREFRERNARZE K, SAEBANEEFALRESH T RA R KA ME
fE—K. RAZ15peg/ml 4 ik a%a S RE S WA R ZHBELISAN Z %
BRI HE. A& BA-Sepharose AFLRFEM R f i i+ 28 K 1g6. ¥ £ K
S THARE LM SepharosedBiE £, FEfu BT E AN 1e6 9 F £ KT,
RV U SE AL B AR T R et 3 5 A ZPDZE B (MUPP) 40. 594 &,

SHEH| 60 AKUAR F R A B AE R R4 B

AEZA SR HERTREN G ENEY TR BAEEREU A S T ENA
#®, WHZRHTELARARFENEX AR RREA RN LA cDNA SUEZR A M
ERARETCAXARANEBHERFFIFREARNEUERFT, $t— A TH
ZRUBRWNARANSZ B HBRF I RAFA TN IV HFRFANEEY AL RREASR
HETHREEERY.

AEHH W ENREARK A S HE SEQ ID NO: 1 WA ENESY
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MABRAERXES, FABRBRX AT — B4 SPRTOALLANSERH
MEABSHLEBRNEUTRFT. REXRX T EAERSWEE. Southern Bk,
Northern WX MmEA W F %%, CNAREFEANN I RSB RERBELER
AEFAMFANSREAX. XEHFANSRE: BETHRNEET LA TEHH4W
BREHBHTHER, UEREIHENERRENESHARBEAMERNE
Rypithfn, REFEXBBEAFILEL4HRXENESE, HREEF4 R
BBARX., #XPRLE, REXLHEHGP— RGBS BBE. KEZHEAFA
BRHBRENEEAG (WBEEREMRENEE), WEL2XEREKELRKE
HREMBRNES. ZAEAARANEHOERE: F-AXFEH4RERLELRRANS
MHEBR SEQ ID NO: 1 MEREAHWEYRFRAR, F-XFHRBLERRHEH
ZAH® SEQ ID NO: 1 MEHREANNEBR TR B, ALHEAXAE A PEER
HREZEREL EOBBRENNRBAHT, F-XEH4 5N KRN
RETWAURE.
—. Bt

AALPEFEE® SEQ ID NO: 1| +HBEBHBR K RAE R HF4, NHE
BUTENfFEL RGN E:
T ADMEBEE Y 18-50 NI HEE;
GC A8 N 30%-70%, AW 3E4F 7 M 4 X HE fo;
, BRAT AN L B AKX
, FEULAMEHTEAWRES, REH—SETEINFILN, LERZW
BN 5 HEFEFF KB (B SEQ ID NO: 1) o ety EHAFH K
RENEHATEFESRLE, E5FERI>TFRROFREEAT SSURHEH R 15
NESHETLME, WZMHES— BB R ZEA;
5, MARRERAXENAEREANEN RS AR —F B LRHT.

TR L& 'GP EH AR UT ZAH4:

4t 1 (probel), BTFHE—XKE4, 5 SEQ ID NO: 1 HEFEAFBRTELRA

FEHR E 3 (41Nt ):

5~TGGCGCAAGGTTGGGCAGGCTTCTCTGAGGAGGAACTGAGG-3" ( SEQ ID NO: §)

4 2 (prove2), BTH —K#H4t, YT SEQ ID No: 1 HEEHFBR

EEHRBAZRHEREFF] (41Nt )

5'-TGGCGCAAGGTTGGGCAGGCCTCTCTGAGGAGGAACTGAGG-3" ( SBQ ID NO: 9)

EUTREERER S RA XN TR EEE A RILER T EEEH X

b
b

1
2
3
4
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DNA PROBES  €.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) LA R E ¥ F &4
FREELHRFMEEL (PTFHRELHEE) (1998 £EZ_JR) [RIFEBAERF
¥, B¥EHRA.

A o 1]
1, M5 kR4 4 P R B DNA

B 1) BFRRTHBEANEEFALBNREAR AR AR Z A
(PBS) Wy, AWARFRTHARME SR, BEPRFRFLALEH. 2)
BL1000g B HIa 4 10 240, 3) AR E%H (0.25m0l/L HEHE; 25mmol/L
Tris—HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &I (X% 10ml/g). 4)
EACHEGYRBULEIRALARA, EEHALRTLHFE. §5) 10008 H 10
Ak, 6) AERERETE (£ 0.1g ZIMWALHERp 1-5n1 ), FLL 1000g FL 10
a4, T) ARBEFAERTE (F 0. g RWASARW Inl), REHEUTHE
BRE.
2, DNA My XERdd 3k ik

$B: 1) K 1-10ml % PBS L4048, 1000g = 10 24k, 2) F A a0 A2 R
FEIRENAR (1x10° 408 /nl) KON 100ul HEZWH. 3) nSDS EL
WEHXN 1% WwRABZHWZWH SIS EEMANBERTE Y, SRTELSHVRKX
B RS LABRE, MR ER, XS0 ARmEFHTE. 4) o
FEEm K Z498FK 200ug/ml, 5) S0°CHRER R 1 MR 37°C BRRBIK. 6)
FERFER: S RAE (25 24: 1) ¥R, EABONEFEL 10 240
BHPEESE, ENEHHTEC. 7) BAHESZHY. 8) AEEFREH:
FXE (24: 1), BV 105046, 9) B DNAWANRESZHE. KRB HT DN
By 4 fo B PLIE..
3, DNA By &t fo 7.8 JLiE

FB: 1) % 1/10 464 2mol/L BEBRAEFo 2 {HRF % 100% 2.8 fm 2] DNA EH +
WA, E-200C KE 1 AHRFERE. 2) BN 1054, 3) MORBERE N .
4) B T0%4 7.8 500ul ZLHFIFE, HFQ 5o, 5) MR HEE N 8. A 500ul
ATBERTE, B S o8, 6) ANRHBRBER 8, REERALKLEAERE
RECEKER, SATH 10-15 404, UEREILBER. EEFEFENERELT
B, TURAEFEE. 7) SUMRT TE ZAKER DNA JliE. KERERG A M
CekR, BIRZHAE I TR, BAEZE DNA RoHME, & 1-5x 108 AT RBMA KXY
fe 1ul,



10

15

20

25

30

------

27

D% 8-13 S B F LA £7F R, FUTHEEH#TE 4 PR,

$) % RNA B A fm3| DNA BHP, ZORKE N 100ug/ml, 37°C FRIE 30 24, 9) A
SDS FuZ e K, AREAB 4 0.5%Ff0 100ug/ml. 37°C iR 30 4. 10) A&
M EE: 4 BABE (25 24: 1) WREEH, BO 10 54, 11) MUHBH
A48, BEARGEG: RAE (24: 1) EFWHE, T 10 24, 12) MUBY
AAHE, Fr 1/10 K% 2mol/L BEBE4hfu 2.5 RBRA 28, BAYE-20C 1 /A, 13)
B T0%ZBR 100% 7. Bk, A TH, EAUR, IREE 3-6 PR, 14)
T E Aggo 1t Aggo ARE T DNA A R 2R, 15) a3 Ja B F-20°C,

TR ] &

1) B 4x) REUANARBALER (NC ), AHLER LERFH AT
ERME, E-—B4EREEK NCE, MEAFENERIRFLFAGRE &G
BERFRE .

2) BEREAMBAISHA, ATREL AZEPET.

3) B F#@#A 0.1mol/LNaOH, 1.5mol/LNaCl By&2KE 5 o4k (HK), WTE
FBNA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl Hy3E4K L 5 o4 (FHKR). B
F.
4) e FF4REF, DUEHEALT, 60-80°C LZETH 2 /A,

FAT I FR L
1) 3u1Probe (0.10D/10p 1), MmN 2 pu1Kinase M3, 8-10 uCi y—*?P-dATP+2U
Kinase, WAMmELER 2001,

2) 371°C /i 2 DHE.

3) hw1/5 AR B8 7R (BPB).

4) it Sephadex G-50 4%,

5) 4 *P-Probe $ L BTk EE —i& (A Monitor T ).

6) SH/E, WE10-15%.

7) AR ENERNEEE

8) &3 8 — i oy W EE HE BT A B B 4419 V'P-Probe ( 3§ — W ik B y—""P-dATP),

A

WALEE FHERS P, o 3-10mg T2 #H (10xDenhardts; 6xSSC, 0. Img/ml
CT DNA (/N4FRR DNA), ), #HIFHOJE, 68°C K 2 /i,

F3

BERBTE—f, MAHEFHRY, HERKOEB, 42°CKEFHLR.



10

15

20

25

30

28

PrRE:
B R e
1) BUH B RS H AR
2) 2xSSC, 0.1%SDS ¥, 40°C % 15 94 (2 %).

3) 0.1xSSC, 0.1%SDS %, 40°C % 15 448 (2 K).
4) 0.1xSSC, 0.1%SDS ¥, 55°C 3% 30 24k (2 k), ElET.

e R B 2R L
1) BUH B R ST
2) 2xSSC, 0.1%SDS &, 37°C ¥ 15 44 (2 3%k).
3) 0.1xSSC, 0.1%SDS #, 37°C ¥ 15 4-4F (2 %K), |
4) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 4o+4F (2 3k), EiEwEF.

X-XEB#:

-70°C, X-X B B® (& B AR A 20 DEH 54 58 55 70 € ).

LR

FRAGBRERELAGERATHRRER, AEHAMEH LR ERBIRE
HERE; ARABEERBEEAGRBTHLIEE, F4 1 WRATHERRERE
HEERTE MR AR ANERE. AUTAESH 1 sfgEhaotixk
HHEMEBREFRA RO EEREREKL.

SH#% 7 DNA Microarray

EHEYAEREFEMER (DNA Microarray) RE MW F ERERZfm AH H 4
AMEF FHEHAMFRAFHA, CREEAEHELARFBRATL. BEEMHE
PlEHE. sEH8AL, REATARNATENK4ERTREN LB R, U
KERE. BR BRAERSTAEDERNEN., RRANSHEBRTHEAE DNA
ATEXEXRFEAATEREFARTEE LG, FRMBALLLFEFTEEFF
REMESERRHEXFLARE, KRGS, REERR. RREAFEFREXRT
BAH MR, w5/ UH DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680—686. & Cmk Helle,R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
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(—) A*

AP F B4 cDNA 34t 4000 £ Z B H B F FIME N ¥ DNA, K PG ERL A
SR, HElofBT PR #4758, AL RTHE~HERILKRERE
500ng/ul A4, Jfl Cartesian 7500 SAE{X (M & £ Cartesian A8)) A FHBEA
Fl, AEEZENEEN 280pn. WAREWRFH#TKE. TH. ETRIX
PP B, %BLETHRE DNA B ERER LHERYE. RAKTESREX
MY EHSARE, REHANSRELESRE:

1 BEIEF AKE 4D

2 0. 2%SDS ¥Ei& 1 2o8F;

3 ddH,0 HEH K, BK 156,

4, NaBH, #[3] 5 44

5. 95°C K9 2 4-%F;

6 0. 2%SDS Phif 1 4-4h;

7 ddH,0 2 FEHK;

8 KT, 25°CHEF TR EA.

(=) HAHHRIE
A—$EaMARREGHAASHARBE AR (RETR MY ERKE) =4

# % mRNA, ) Oligotex mRNA Midi Kit (W & QiaGen A 8)) &t mRNA, B¢ R %

Fo Bl ¥ % AR A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, Wy B Amersham Phamacia Biotech /A #) #Ril.
AAKR A4 4 mRNA, A3 KX A CySdUTP (5-Amino—propargyl-2'—deoxyuridine
5 —triphate coupled to Cy5 fluorescent dye, ¥ H Amersham Phamacia Biotech
AR RIEHASEEAR (REIR B BHHE) oRNA, 2445 H & HHF4. A
B BRE W E T iR

Schena, M.,Shalon,D.,Heller,R. (1996)Proc. Natl. Acad. Sci. USA. Vol. 93:10614-
10619. Schena, M., Shalon, Dari.,Davis,R. W. (1995) Science. 270. (20): 467-480.
(Z) #%

AREXREU AR AL RS EC R —RE Unillyd™ Hybridization
Solution (@ TeleChem A H) AP HATHA 16 i, ZEAKER (1x
SSC, 0. 2%SDS ) #% 3% )5 Al ScanArray 3000 %X (&g £E General Scanning 2
7)) #TEWY, SWWELRA Inagene K4 (XE Biodiscovery 48 ) #ATHE
AMAE, FHEN R Cy3/Cys WiE.



CCCCCC

30

B EH R AR (RE2TH R MMtk ) 28 BB E. PMA+#YECv30448
Bitk. LPS+HyBcv304Zn kI ME. E % B4 4 MA1024NC. Fibroblast, £k BEF
RIBk, 1024NT. R fc & 4 B T3 8k, 1013HT. JER &R ok Al 4 K B F R #, 1013HC.
R AR AN PEET . REREAE . BEALE. AT, ADR AR, MR MR, WA
B, SHEE. EITE. REFEZUACYI/CySEL BT FE. (EL) . HETL
Ak B PTIR g A £ PDZ &Y (MUPP) 40. 590 A ZPDZH R & (MUPP) 3k it 1R 48 L.
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(1) W4 AZPDIBEE (MUPP) 40.59 % H 4 45 5 7
GidFaEB:9

(2)SEQ ID NO: 1#y{g M-
(i) ¥ 5 R4
(A) ¥ E: 2143bp
B XA B®
(C)#te: W
D EIEH: &k
(i) F KA. cDNA
(xi) B 7 #k: SEQ ID NO:1:
1 GCAGTCCCOGCTCCGAGATTTEEGCACTTTTGCCGGTCCCGETEGCCCOEGCCCATGRCE
61 CAAGGTTGGGCAGGCTTCTCTGAGGAGGAACTGAGGAGACTAAAGCAGACTAAAGATCCA
121 TTTGAACCACAGCGACGTCTCCCCGCGAAGAAAAGTCGACAACAACTTCAGCGAGAAAAA
181 GCCCTTGTAGAGCAAAGCCAAAAACTTGGGCTTCAAGATGGATCAACCTCATTACTTCCA
241 GAGCAGCTGCTTTCAGCACCAAAACAGAGAGTTAACGTTCAAAAACCACCTTTTTCTTCC
301 CCTACTCTTCCGAGTCATTTCACTCTCACCTCCCCCGTTGGTGATCCACAACCACAGGGE
361 ATTGAAAGTCAGCCAAAGGAACTGGGACTTGAGAATTCCCATGATGGTCACAACAATGTT
421 GAGATTCTACCTCCAAAGCCAGATTGCAAATTGGAGAAAAAGAAAGTGGAATTGCAAGAA
481 AAATCTCGTTGGGAAGTCCTCCAACAAGAACAACGGCTAATGGAAGAGAAAAATAAACGT
541 AAAAAAGCTCTTTTGGCTAAAGCTATTGCAGAAACATCCAAAAGAACTCAGGCAGACACC
601 ATGAAACTAAAGCGCATCCAGAAGGAGTTGCAGGCTTTAGATGACATGGTGTCAGCTGAC
661 ATTGGAATTCTCACGAACCGGATTGATCAGGCCAGCTTAGACTATTCATACGCTCGGAAG
721 CGCTTTCACACCGCTGAAGCAGAGTACATTGCAGCAAAGCTAGATATACAGCGCAAGACT
781 GAGATAAAACAGCAACTCACTGAACACCTTTGTACGATCATACAGCAAAATGAGCTCCGA
841 AAGCCCAAGAAGTTCGAGGAGTTGATGCAACAACTAGATCTAGAAGCCGATGAAGAGACT
901 TTGGAGCTTGAGCTCGAGCTCGAGAGATTGCTACACAAACAAGAAGTAGAATCAAGGAGA

31
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101

o e o s h seme
-

LA X X ]
spme
s 0 e
X R R J
T
»

re0

L

109

CCAGTGGTTCCTTTAGAGAGGCCATTTCAGCCTGCGGAGGAGAGTGTGACATTAGAATTT
GCTAAAGAGAACAGAAAGTGTCAAGAACAAGCTGTTTCCCCAAAGGTAGATGACCAGTGT
GGAAATTCCAGTAGCATCCCCTTTCTTAGTCCAAACTGCCCAAATCAAGAAGGTAATGAC
ATTTCAGCTGCTTTGGCCACATGAAGTTCTGGTATTCTTTTGAGCTAATATGGTATTGAG
TAAAGTATACTTTTTGCAGTAGATCATGCCCTGACCTCCAATAAAAACCTCTTTAAAACA
ATGCTGATTTTTGAATTCATGATTAGTTTTAGTAAATTAATAGGTTTGGCCATTCTAAAA
TCCAAAATTATGATAACTGTATTTCTAGGGGTATGTTTCACCTTGATTTTGGCCCGGTTC
TTTCAGTGTTCCGTTTACCCTTTTTACTGAAAGTAAGTGACTTAAAAGGATGGAAGAAAA
ACTACATGGTTCCACTGTTTTTAGATCAGATAAATATAGAAAAGTAAAATGGAAAATGAT
ACTCAATACCTAGTTAAACTCATTTCACTTCTCCTGGGAGACGTATTAAGACTGGAAGTC
CTATTTTATTTAATCAGTATCAGTAAAAAGACAAAAATTACAGTGTGAACAAGAGAAAAA
CAGGAATAGAAGAAAAAAGTTGCAGGTTGAATTATCTATCTGGATATTACTAGAGTTGTA
AAACACAACTTGGAAACTGGAATTTATGTGAAGAACCAAACAACTTAAACCAGCATCACT
TTTGTCTTCAATTTGCCTTCCAGTGATTTTAGTTTACAACCTGCGTTTTGTTATTTGAAA
CACACACACTTATATATAAACACATGTAATTTTACTATTTTATTGTCTTTCCTTTAATCG
ATGAATTGATTAAATTTAGACAATTAAAACATTTCTAAAGTGAGACTGGAAATAATATAG
AAAATCTCATTGCTACTTGTGATTATCAAAAAAAGTATGTATTTTCTTTCTAAAGTTATC
TATAAATATGTTTTTGATATGTTGGACATGAATTACCCTGTCATGAAGCGTTTAAATTGT
TAAAATGCTGATTTTCTTATTAGTTTGTTAATTGCCTGTTACTAGTACTTGACCAATACA
TTGTGCTATATGTAAATGTGTAAATAAATATTGTAATTTTCTC

(3)SEQ ID NO: 2/y12 &.:
(i) JF U 4R 1E:
W EE: IINALE
B) XA 4%
D) FwIEH: &k
(DATER: FK
(xi) 7| #1K: SEQ ID NO: 2:

32

1 Met Ala GIn Cly Trp Ala Giy Phe Ser Glu Glu Glu Leu Arg Arg
16 Leu Lys GCln Thr Lys Asp Pro Phe Glu Pro Gln Arg Arg Leu Pro

31 Ala Lys Lys Ser Arg Gln Gln Leu Gln Arg Glu Lys Ala Leu Val
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46

61

16

91
106
121
136
151
166
181
196
211
226
241
256
271
286
301
316
331
346
361

Glu Gln Ser GIln Lys Leu Gly Leu
Leu Pro Glu Gin Leu Leu Ser Ala
Gln Lys Pro Pro Phe Ser Ser Pro
Leu Thr Ser Pro Val Gly Asp Gly
Gln Pro Lys Glu Leu Gly Leu Glu
Asn Val Glu Ile Leu Pro Pro Lys
Lys Lys Val Glu Leu Gln Glu Lys
Gln Glu Gin Arg Leu Met Glu Glu
Leu Leu Ala Lys Ala Ile Ala Glu
Glu Thr Met Lys Leu Lys Arg Ile
Asp Asp Met Val Ser Ala Asp lIle
Asp Gln Ala Ser Leu Asp Tyr Ser
Arg Ala Glu Ala Glu Tyr Ile Ala
Lys Thr Glu Ile Lys Glu Gln Leu
Ile Gln Gln Asn Glu Leu Arg Lys
Met Gln Gln Leu Asp Val Glu Ala
Giu Val Glu Val Glu Arg Leu Leu
Arg Arg Pro Val Val Arg Leu Glu
Glu Ser Val Thr Leu Glu Phe Ala
Glu GIn Ala Val Ser Pro Lys Val
Ser Ser Ile Pro Phe Leu Ser Pro
Asn Asp Ile Ser Ala Ala Leu Ala

(4)SEQ ID NO: 3#445 B

(i) FF 3 454
A KE: 248E
B XH: U®
(WF 1. FR:.% -3

D) FHIZH: &
(D2 FEE: EUHFR

Gin
Pro
Thr
Gln
Asn
Pro
Ser
Lys
Arg
Gln
Gly
Tyr
Ala
Thr
Ala
Asp
His
Arg
Lys
Asp
Asn

Thr

Asp
Lys
Leu
Pro
Ser
Asp
Arg
Asn
Ser
Lys
Ile
Ala
Lys
Glu
Lys
Glu
Lys
Pro
Glu
Asp
Cys

Gly
Gln
Pro
Gln
His
Cys
Trp
Lys
Lys
Glu
Leu
Arg
Leu
His
Lys
Glu
Gln
Phe
Asn
Gln

Pro

Ser
Arg
Ser
Gly
Asp
Lys
Glu
Arg
Arg
Leu
Arg
Lys
Asp
Leu
Leu
Thr
Glu
Gln
Arg
Cys

Asn

Thr
Val
His
Ile
Gly
Leu
Val
Lys
Thr
Gln
Asn
Arg
Ile
Cys
Glu
Leu
Val
Pro
Lys
Gly
Gln

Ser
Asn
Phe
Giu
His
Glu
Leu
Lys
Gln
Ala
Arg
Phe
Gln
Thr
Glu
Glu
Glu
Ala
Cys
Asn

Glu

33

Leu
Val
Thr
Ser
Asn
Lys
Gln
Ala
Ala
Leu
Ile
Asp
Arg
Ile
Leu
Leu
Ser
Glu
Gln
Ser

Gly
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(xi) P #3£: SBEQ ID NO: 3:

GCAGTCGCGGCTGCGAGATTTGGG

(5)SEQ ID NO: 4t4 1% &
(i) 5 45 4E
W KE: 248
B)XH: BB
©) &M 24
M @M Lk
(DAFXE:. EHER

(xi) P 7 #3k: SEQ ID NO: 4:

GAGAAAATTACAATATTTATTTAC

(6) SEQ ID NO: SHyfE &
(i) ¥ 5| % 4E
A KE: 33EE
B)XH: BB
€ &t B4
D) #EHEH: St
(DT ER: EBHER
(xi) FF 5| $E3£: SEQ ID NO : 5:

CCCCATATGATGGCGCAAGGTTGGGCAGGCTTC

(7)SEQ ID NO: 6Ky &
(1) & 5 % 4E
W KE: 3B3EE
B XA: BB
(C) #de: e
D) HEH: 4
(iDAFXA: EEHEH
(x1) P F| K. SEQ ID NO : 6:

oooooo

34

24

24

33



10

15

20

25

30

35

CCCAAGCTTTCATGTGGCCAAAGCAGCTGAAAT 33

(8) SEQ ID NO: 78915 &:

(1) ¥ 7| FF4E

WKE: ISNEER

B XB. AXR

D) wHI & 4t

GDAT£E: FK
(xi) 5 #3k: SEQ ID NO: T
Met-Ala—Gln—Gly-Trp—Ala—Gly-Phe-Ser—Glu~Glu-Glu-Leu—Arg—-Arg 15

(9)SEQ ID NO: 8#y{& &
(i) FF 5 45 4E
WEE: a1
B)XE: ¥BR
(OF:3. T X1
D HIEH: &t
(D4FAE. EBER
(xi) FF 5| 443£: SEQ ID NO : 8:
TGGCGCAAGGTTGGGCAGGCTTCTCTGAGGAGGAACTGAGG 41

(10)SEQ ID NO: 9iy{E &
(1) F 5 454
WEKE: 18R
B) XA: ¥R
O &M 24
D) #wmHEH: &
(D) aFXE:. EUER
(xi) F o4& SEQ ID NO : 9:
TCGCCCAAGGTTCCCCAGGCCTCTCTCAGGAGGAACTGAGG 41
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