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1. Mo BHER-ABREBESNFRER 38.06, HBAEETFEREA: SEQ
ID NO: 2 R A B XBFRNEIR. REFRABERFR. XU HTLES.
2. BRMER IR FR, AFAEETHARER. XUDRTENHEER)T
FIRAL SEQ ID NO: 2 Fr m e B A B ¥ 5 Z /0 95%ay A [F % .
3. WRMNER2HIAHER, KRMEETERESEA SEQIDNO: 2 Fir iy & ER
8 £ FR,
4, —ROBNERER, HEEETHAZHFRESHE T4 0w —F
(a) % B A SEQ ID NO:2 i B AMFFIMNEF BB, X0UW. fTEY
NEZ RN N
(b) 5Z2MEH (2) EAWEHTFR,; R
() 5 (a) B (b)) HED TOWHEMNZHEHR.
5. WHRANERIMAWFIBETR, ERAEETHAIEETRE L 5D EA SEQ
IDNO: 2 TR RAEBRFINEIBTR.
6. wMAER4TENERER, ERAEETHREZ TR FF 24 SEQID
NO: 1 o 187-1227 {L By JF 73k SEQ ID NO: 1 ¥ 1-1461 {8 ¥ 5.
1. —HEANFEERETRNELAEER, EBEETERENANER 4-6 Py £ —
BHERFEFBREFRERE. RERERAERASENETRNEAREK.

8 —HEAAREL TR EAIRMF IR, AREETEREE TTF —

M E M

(a) ARFER THANEARURK LA BTN E T AR, 3

) ABRMERA6CFHE-—NHNERFTRAEIBREREARNLFNEF A,
9, —MEFABRTHELEANFREL . 06 EFHNSFRNEE T E, HBMEET
Bk 7 A

(a) EREZABFBESNBREE 8. 06 LT, XANANERSHANT
BhEEmm;

b)) AEFRIFL2BLHAAABREZELE S RRER 38. 06 EHHN £ K.
10— MHEELRECHTR ERCETHRARERSAREZREE S NERE
% 806 FRELEESWIEK.
11, —RERXFAFEFRERRXEN LAY, EBREETENREMN. R,
RABAMBAREELE SN BRET B 06 AEEANKEY.
12, A ER 1L i mthaty, XEMLEETFERSEQIDNO: 1 IR S ZHER

_1_



10

15

20

FRIRE K BHRELFI.

13, —FRAER RGO EA, HHBEETHALEOA THEYARSE
WBESIFRER 38.06 FEHEN . KIEM S F k.

14, —FEAERAER1-3FHE-RAERFREFRE R RFTRER DR
EWTE, ARAETEARERNRTASZRKOREE, RERNTRE KN FE %,
RERINERERTIRTRAIRRAERERRENEETRT R,

15, RPN BEXK 1I-3FWE—RMNERFRSRONA, LB EETERA TR
RARFRELNFERER 3806 WSS, BatA, RAANKWHA,; HHH
THRENEEL .

16, mBFAERI-6FHE—RANERFTROBR L FHNA, HBEETEE
AR TR BEE, REENFHATRARIRE, RFATHEXRS

HAMEF .

17 AR ER 16 R 11 FHE—RANEXFANEZK. FHFBRR SN
R, EREETHAREZR. 2R EHY. BHA. H500 45 7 L
ZAHARRNNEBESHF L TETHRELARENDH R BT EABRSTELE S/ FR
EERICREHNXNERAGUAEY.

B.HMNEXRI-6 R 1NIFHAE—BRHNERFTRN LR . SBEFRRLEWHEA,
ESMAEETRARREZR. 2UEBRILADEER THRTOBERBERLLER.
BEAE®YR. faEid. WENGHY.
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—RFTNER—— ABRFRECSNELRER 38 06 AT ERANFHHE
2

AEARTERRRGE, REMH, AXAHRT —HFMWER——ARE
BEGNFEREFR .06, UAKRBRFRNZBHBFI. AXRAEPRLF
VEBf S R &7 iEf A .

NEREEFRFORAURFEN—XBELLES, ERAARRRAENHEK
e EN, FEARSHARXENERORBERBEBRES, UELEL A
Mamt., EMAANFEREFNXAEYZ, ACA. IR . PARLAZE, fi
AAERBEBRAERFENSNFREEY A AHUN SR BHAE, TEFGH
EORITHEEBERTH. BEAFENRRNENBRAENFENEN
5T,

HAEER, ERAFANNBREETHNELENENS S AL ENEENEN Y
IR HAT, AL AYHRBEE. FHITRNILE. BALMAYHNHES
. ALLRABNTR. HNEREZFNINARFERNARERNAES,
ZEREBEOWREBRREREHR ER L RENAEIRNRY, AT LAEHHEX
WERK. RERRBYEE —LREZANERR. BXLA84LKRRKETRE. &/
RERMBEXELNRBEBESRAAALETHX.

AMIEAZHFRANANERATERINTEIRTAXRAN)IREEEFTY,
FrRLEOWEMEAEHLT TH K. 1998 4, Hiroaki % A X A Oncorhynchus
BAAREERAT - FHL-RFEE4NERER, ZEDSCANEARTRXE
HARBEZREAMUHNENRIBBL. REAFIFTARCABELHENS
ARABELEHBREPEXNBETEN. ZROTELNBRANSSRES HHE
KO AEBFDREH#T. HEXRZRLERETHNLEAAXORBERET L
M J& % [Hiroaki Tateno, Ayako Saneyoshi et al., 1998, Biol
Chem, 273(30):19190-19197].

REWAFNS KRS B A8 Oncorhynchus L-BEBEL N FEREEFER D
AT LERA SN E —Mfo Seudy MY, EZEOWEARAFFeaw LR
HRTHEESENBRBTEN, B ANER —HAHFVARFEL SRR
BE, L HABTEELHNEREE 38.06. HHb#d, ZEAS5ChNE
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MONBFRERZOAAMUNERFEE. ZEAEERAT S ZMHB NN BX
AEEIBAR . BEHRERNRENMX ALY RERBESHE £ FIHX.
RATHTHOH KRBT LR EMER.

HFo L ARARFEESNFRER B 6 R ERT ARSI RAER K
FEVGEEYRTEREEER, MHAAGXLATRIBPHRAENER, H
MAFEF -~ EFRERES S RURABNARFTRE LN FRER 38.06 &
B, RARLEIMNEONEAERTY. FARFRELIIFEREL 8. 06 &7
HEEENSROAFRARZEOEREANRARS TOERARE T £4. X
MEBTREKTLRROE /X BTHNERN AR BEFL N ELEHE
Em. »

AERH - NERRRB L ENFTHER —— ARZEESHREER
38.06 LERHEAB. XU AiTEY.

FEUWE - NEWRRBERE LSRN I TR,

FEUNE - NEWRRECFARDARERELE LGN RREE 8. 06 W £ &
HHEHREK.

FEVHE - NEWRERECARODARTHBE SN REREL 38. 06 WM
FROGAFRTRAE M.

AEVNE - NEWRRBEFTARTELS SN FREE 38. 06 By k.

BEPHF —NENRBREGARRANER—— AREZBESHFRER
38. 06 By Hi ik,

EEAHD —NEHNRRBETHAARLAEIR —— ABREHESNFERER
38. 06 MBI &. TR BIA. HHEA.

AERHE - NEHRREDH BT EARTHE SN FLRER 38.06 7%
18 K B IR IR BT

REABR-—MAaBHER, ZEREAEN, Ea4E: EA SEQ ID No. 2
BRABFFANSK. RERTELKR. AWESRHFBRITEY. BEH, ZEK
AZBA SEQ ID NO: 2 RABF N LK.

FRYRBR Mo BENEHER, CERAHETLAN - REFRFIIRLE
3. &

(a) 45 L ATSEQ ID No. 2B EBMFIH LKL B EHE;

) 52 ME® () EHWEHTR;
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F@QBEOWEHETRFINAEFEZEDIHEEREN S TR,

Bhd, ZH4UFERNFIIREE THN—M: (a) A# SEQ ID NO: 1 #
187-1227 fth & 7|; %2 (b) B4 SEQ ID NO: 1+ 1-1461 X855 7.

FEAENBR - MEEALALBERAEER, HAEREEAK, —FA
ZEARE IR EZON, AEHL4. $RR 81N EIaR, —REEE
FRFEHEE R RO ERRL A S KT %,

EEPRHE —MEE5EARLEERFRELE EGHHEK.

EERABR—FFHHAED. BE. ERXNIHNABREREESNERER
3. 06FEEMHNNEIHN T L, RAENARKXANER. RXAZRFERAEZF
EREHLEY. |

FREAAT R —RENMERNEARFELELSNFEEE 38.06 FORYRZL
HMAWERBERDREN T, BERNAHER TR ZRAXELERETR
FRl AW RE, KREXLANEYERPRLE 2 KA ER AN TEK.

AEXHUFR-HEWAEYN, EEREXAFRILENY. BER. ##
R ARE R ARG ¥ LT EFHEE.

FEARSRAEALANERP /RSB EBREREA THRTBE A FHKRA
RARMERRAECHTARERE SN FRREE B ORAREIIRERY
B R,

REFHEEFEHTARAXNBERGLAT, AXABHEARARTERET S
BN

APAF AR BERSFERAN TR ERERB AR A 0TS

“BBRFF” RHEBEMER. RHRASUFRAL R BHHL, 07 UEE
I 41 3% & B MG DNAZRRNA, e 1T DAR B e R Netwy, RRAXERR X . £0
H, RiE “BERFH” ZRHREK. K. ZRAFERFIALEFEHH L. &
ARATH “AEBRFI PR-—HRAAFENEFEORSTFTHAERF I, X
MUER R CBER ARREFEREAEBRFIRAAENREGRS THXY
TENAREER.

FHRAZEEHER ‘IR RE-—HAA IR ENEERRBEFRARN
BERFIRRBENIHFRFY. FRARETEHEAERTF 7 XA H BT 7
FEERMAMEFRAGEA. BAREL., RETER “RTYNE” KX, X+ 8#
WEARAFSREAERA XU ENRLERR, vAXAREHRRAK.

_3_
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FhBTEAERTIHRE, vAEEARSKTEAR.

“bk” EHREAXBRFFBRBHFRFFF - NRENEAERBIBF B R
%.

“HEN” B B RHEEABFIBRBHBFIPHRERREARTEN
HFHW, —ARENAERIMTRNE ., S BEGARANAERISHE
B - NRENEERIG TR,

“UhER” BREAXROTHEN. ABRANLFHENEGR. KM,
RiE “GEEER REAAN. BANSARBFORRAFRECEHINRAER
PHFREAERE AR FREAEREESHED.

“HEHR” BHRLUESARTHEL AN BREEN. 6540, —HTIRZE
BEFRARENTRAYZEORELENLT. BN TUREEER. BR. BAL
EPBREAECTELARTRE S RERELI 0695 T.

CHERA” R WHE RHLYEAREEEANFRRERB 6E4, —
FRTHARATAREELESNRRERB. AR FFEURR A RFEENL
F. REANAWHATULEFER. 8. AN FARETEEAR
EELELNFRBREEI 06650 F.

“HE BRARTHELNBREENB NI REARE, EEEORE
MHAERER. EEEENAERABREEE SN ERERIS. AL T A
MEMF. R AEERAEE.

EA AR EERXERERRAE A RAECES. BX. BRIL R
ABHBEARAR ERARENEORANBAGMARTEE SN FEREE 38. 06,
EXIAMABTEEA/NBEREE 38.06 AL ERREABBREER L4 8
—WEH. ARSHEELNRREE 38.06 £ KOS ¥ A AERF 7| 247

“HAMH” & “EA” BREEAFWEREMBEER G TAIRERN NS &
FMARE S, Hlwm, FF “C-T-6-A" TE5EEAIHFF “C-A-C-T” &&. HA
BPESTZHNEANTURRIANRAHE. UREZAHNEHBENTHRE
ZHEXHRRREBEEAARR .

“HEKE” REEIARE, TUEHLRAERTLREE. “BoRE B2H
—HBEHLEINFET, REITHLSWFHTL2ENGFA GREBMA LK. XM
AWM TEAIESBMRERMO 24 THTRA (Southernty A &,
Northernff %% ) R M. X LFARHFIRXREHTE S FWEH T LHE
WENESRFHNENPEEBERAMAGTHES, IHFBRTHUBEER
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B EAGLTFERRELE S, BAAERERKOAGERBAFIINEINSG
AR ERAEMEREER.

“HEMEL R REEHRMRL REERBZURF T & 7 F 548 B 2480
WE S, TRAEFFZMNEHBEEE 4%, wiBIMEGALIGNRE £ (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNH & ¥ R4 4 [
WA iEClustersE b B A ek £ A F 5] (Higgins, D. G. 2 P.M. Sharp (1988)
Gene 73:237-244), Clusterik & it 428 By 4 Be &t 2 8] 0 BE 3 44 & 42 F 7] 4 7 &
#., REREZAUBRNBRALE., BMAEXBRF T W7 A0 fF 5B & B4 E
MELERELTAIUTE:

F5IAL JF 5B J G B oy 3k 2 3

100

FHA A —FFlAT E R AR —F7(B4 H Bk A&

Ho, 7] DA S Cluster ik B0 A 408 A & 89 7 i fnJotun Hein R EHZBRF 5 X
M R A E M E 9% (Hein J., (1990) Methods in emzumology 183: 625-645),

“PAE” RIEEERFF 2 8 5 Atk i AE R R AR B R A ey A R SR AR
FTHRARHEE. ATRIERRNAEXRA L, PARFHNAEXRTLERL
BRALAR; FLeEmWAERTAEREARMREAR, A eaiiH
AAAHENEARNEERTAERAR. PREABRFHEAR; FEARMEAR;
AABRAPEERK, 2R EEAR, XRARMEAR.

“BX” R 5% ZWONASRNAFFI EAMI B HFBRAF T, “RAXE" ZHE ‘A
LT BN ERE. |

“FTeE " RBHFPHBALNERALEEMES. IMALFEHYTURA
A, BERAESEREAET. HRTADTHEREXRBITHEIELNER
Mo £ R

“Tlk” RETEWHESTEERA B, o Fa, F@ab) . XFv, RS riEs
EABRERESNFERELR. (6B R EHK.

“ABREHAR” REFNRECEBNEAXRFFIMBREABIANEKEN
B, EEREREEEEEENTE.

__._5_“.
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“HBET —HEERARAERERGIE (o, FRER/TENRELIR
HE) 2FHBE. ko, —MERFEANSFHUERBZEIRFETEIDPRE
RARSBEER, EAFNZEHTRES K-SR eMEEREZHTEH4F
WHRAFRESEE. IHNEIRERTRERE —REN—Ho, BThRIH
NEBERRASRRE AN —Hoy. RRBREAIAEMN TR ERAFRN
B, B RES BN,

WERXARA, “HEE REWFKAHLESLFREFL2BHR (WRRXA
BB, BEHRARTRRIRFE) . vEERERANKRARIT NS R H R
FRERRESESAN, ERBNEIREERR S RONAXRARSHEFENE
R F A, MABEENS.

WEAXHA, “GBEANABRFRLEGNEREER 38.060" REARZREEZ &4
BHEE B XX L RASHMXNETCES. KX, BARETHR.
AFHABFEARARBAGENEERAUBEAREAUARETEE SN FRESR
38.06, ERFANZREFLRRAFRERR LB £ 8 - W, ARETHE
£EHREEFE 38.06 £ IRKATLEE L F S AR T 5 2047,

FEARBET —HFNER——ABRTBEL/NFRES.06, HEA LR H
SEQ ID NO: 2BT Z N B ABMF A AKY. REVMSRTURELASZK. RRFK.
ERER, RAETALK. KXW ERTURXRRENH Y, RELFERN
Y, REAEAEANENRENEE Blin, oY, 8. S4HEY. Bafd
LR P e REEHAATFEANEE, ARV HERTURBEE/Y,
HMUREBEELY., AXPARNZRAETERERITCHE LN FRABRRKLE.

ALV ABHABRERESNFERER B 6 A B, MeSTEUY.
AEXAKA, RiE KB . “FAEH = X4 REERLRFRALAH
ABREBZESHNFREE B 06 HMFAMANFIERTRNLK. KRS K
FB. MTAEREERNETUR: (1) ZHF—H/, EF - PREINEEBRAREHRK
FTRERTEEARZE (RANERTFEAEIRAZRL) IR, FERRHEAEBT
LEBTURREHBEFDTFHRDE, R (1) XH—M, XdF NS E
EBAX TWENZAH L v EABRREEBARE, g4 (111) -, ¢
BRBEREG S — MUY (LWEKSFRERHGLEY, AR -8B) B4
A (IV) B, XM aERFINBEARRERTAH RN S KFF
(A2 HFABORFARAXRGEN L ERGFIREORFF ) B AXHE
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B, IFORFBR. AP OUSBANERFRERAR N B REEZN.

FRARBETHEIHER (FHER) , XX HEDEA SBQ ID NO: 2 £
BMAEINERANERERAR. AN LU FRF 54 SEQ 1D NO: 1 i ¥
B, AEVNEHEBREAABBEALE oDNA XEF L., BREYER
HBFF KN 1461 MRE, HFHIEAE 187-1227 R4 T 346 NEEH. RiE
BEARFIEABFLERA, MEREARETRESHFEREREA SUHEEX,
THRBLEZARSEEES/HBEEE 8. 06 A ALZHAELSNEBEZHUY
S Foh .

REUHEZZERTUEDNABXKE RNA B A, DNA B R 40,4 cDNA. R E 4
DNAB A L& m#y DNA, DNA W DI B B M2 REW. DNA TR RABER R
Hik, RUKBEROEHLXFF LS SEQ ID NO: 1 B R By 448 X FF 7 40 B &%
EEMFOLTRE. WRRXAFTAH, “BANERE AXLZVTRRRLDELA
SEQ ID NO:2 W& B M £ K, {25 SEQ 1D NO: 1 Pr Ry 4 & X 7 5| A 2 B W 4%
BT,

HESEQ ID NO: 2R ERKW A M EBERE: RAKRERWERERFF;
BRBERARGF I ERRMBLFH, RBERNEEHFH (FoE %W
G ) URERDF.

RiE “REEZRNEZBHER” REAELRDLEIRNG IS ERIOER g
B /REREFIHEETR.

AXHAZH R LABRAEIBEFREGERE, RGO 5K AMRNERR
FHHERRERE R, KUY FfTEy. REBFROTRETURRREK
EHENTRERFRARRANTRE. ILBFRTREAOERRE K. &
AERERBBANERE, DRFRFT Y, SUEREE - N EHEFRNWERK
X, EHRE-NMEREINMEEROBAR, AREN, EFONLFLIRTES
W& KA Sh k.

EEXPARFREULFHARNF RN EIEER (FAFFZRAEED
50% RHEAF TORNHERE) . RLURKASRESREGTEREARIREHY
FRYARXWELFR, ERZHAF, “FHEAE BH: OAEARKBEFREAN
BEEE TWRZfodkB, 40 0.2xSSC, 0.1%SDS, 60°C; & (2) 44 2% B u A & # A,
o 50% (v/v) BBLEE, 0.1%/0N4M#/0. 1%Ficoll, 42C%; & Q)N EFLFH =
EWHEBESEDE ISUL L, EFR ITUU LA RAELR. HEH, TEXWEHR
HHABLWEIKE SEQ ID NO: 2 nt R AL RANME W AN FE e flE .

..._7_



10

15

20

25

30

13

FEFEBRGU LB RAFIRZNERE B, WXL AA, "HBA
Bk EEL S I0ABER. RFRZED 20-30 M4 HR, EFZZED 50-60
AMEER, BEEED WWOAMEHBU L. BBRAFBRATHTHERNY B ER (W
PCR) A E Fn /RO ERGANRFREE G BFHRER 8. 06 WS HMER.

FEFFHERPEIRERAXU> BN RS, EEMELELENR.

REANEBARZEEANFREZ B 6 NBERNEIHUFRFIIRA S
i ERR. Gl ARAFERPNEAXZBEARASESVHER. XTBPFPAGEES
RIRT: DARH4S5EAFESAR DNAXELXURBRARNZHERFF, f )
REXEHREFEU L EAARALEHRENTEN I HERR K.

REXYPH DNA | BFF e R T 7 iE R D AZEE 4 DNA o3 3 4% DNA
F 35 2) L4 mk DNA FF 5 BLIR 1R TR & BA B 34 DNA,

EREDN TP, fEEELNARLER. DNMFRHEELFEREE
W, ELERANT R DN FAHLE. 2B RLEE cDNA iR
BHERNGREZEEGRREE ST oRNA FHATHEER, BRI EE K
CDNA X . RECoRNA Y F R EA SR BAMNEAR, KA ELTATLRERSE
(Qiagene) . TiAGZE cDNA E 2 i '8 B 4 7= (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989y, HT G| B LG5 # cDNA XJE, 4w Clontech A& By E cDNA XU &, %4
HHEAROHR N R AR, WERD RS,

AR EAT AL cDNA XEF B AL ANER., X7 Ea#E (ETR
F): (1)DNA-DNA 2 DNA-RNA %, (D AFSEEGEHHAR €L QO WUEAR
ERELNFEREE B 6 WHERIKAART, OEBIAERFIRARMNLENFERE
M, XEUXERENEGSW. LRFETER, ATERTERENA.

EEOMTEY, 2XFTANEHESAXANSIETFRAEA—HoR
B RKEZD I0OANMBHR, BERED AN ETER, EFZED SOMETER,
BRERZED 00MEHR. b, BAHKEEEE 2000 MZERZA, RER
H 100 M EHEBRZA. WAFANESEYRERLANEEFIE EEaE L
¥ AR E DNA B 7). RE AW EE RS S E B B Y AT LR E&R4E. DNA 54T
FRAB A R A M L &, WL BB Com e st IR g) &,

EEWMFTET, RUABFREESIFERESR 8. 06 EERENEG TN
R S HR An Vestern B, HUR S FURGE, BEER 2 R £ (BLISA) %,

RZ | PCR B A ¥ 3 DNA/RNA 8 F i= (Saiki, et al. Science

_8__
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1985;230: 1350-1354) A B A TRELAXANEE. HARRBEAXEFFE 2
¥ g cDNA B, W[ {& 3% A RACE 3% (RACE — cDNA A 3 bk §7383%) ., A F PCR & 3|
MARBAXFTLOFERLZAHNZBERFIELELRBE, FTRAEAF %
AR, TR WAL ik el R kB Fo S 4L § 6 B9 DNA/RNA f BE
mERAREGRLANERE, SHE2MFINARBREWERERFITAY
BT 3% fn B B 4% 25 1k 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) M ZE. X
XEGHBRFFIMNEHTHBALAFAANEF. A TRELKH DNAFH, WF
TREH#IT. AHTFEMNESANTIEH cDNA F 57, ARt R2KH cDNA FF 5.

AXALTREEERALANFZEROER, URARKARRERELEA
ABRERECHNRREE B 6 REFFHEEAAIRTANFEIHR, UREE
ARARFERKAFES KN T .

AEAF, REABRFRESHFERRE 3B.06 WS M HRF A THENE K
K, UHEEHARURZHERNELEE. KB K BRAB AP
W k. R BERN. HOAKKRE. A MERREORRE.
FHIRERACREKR. EXAATERANREREEELIRT: EAFEPFREW
EFTT B FhkA K Rosenberg, et al. Gene, 1987, 56:125); A H Iz
My 4 J, o 7 1k #y DMSXND & % # 4k (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
MERDARTREANKETHARAEFNRE. 82, REREFZANEAH M
RE, #MREMEEHTUR FTHRELARARER. ZRELEH - NEEFHE
EEECHANREA. BT, FICEERERE BT,

AFBEBRAR RPN TR THRESROGARZELE SN FRER
38.06 8y DNA F Rl fn S B H R/ BF RAETHORERE. REFEAFEERIE
%1 DNA K AR. DNA &R HEA. KA EFHE R % (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989). FriRey DNAF AT H R B H AR A REKRFTWEL BT L, U T aRNA
AR, REBFHTHRKUATAH: KBHEN lacK trp B3 T5 ABREERN
PLEZT; EREHTRE M XHNEHEST. ISYMEREEHT. EHH
BRI SVA0O BT REFZREWLRs iy — R hWTEHEEERM 4
REVARIEARBEFIRENEIDT. REARBLCEHELBANBEERES
URfHERAL TS, ARATENERTFANCERER S AU AR T
FREWE HETE DNARENMAERAETF, BEALH 10 2] 300 ME AR,
ERTREHTURBEAFENER. TENATAEELEEE ARH W 100

__9_
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B2T0NBEXME SVIOHET, AEN BB AR NN L ERBTURRKE
BEFE.

o, REBEKAAMEE - MRS NAERAFCER, URGEHTAEBESR
HE AR RAMER, MEBARERAN A TREREE. FEERMENU
EEBHAEA GFP), SATABHENNREREAFFELNNLE.

FPH - BEARARHFLE oA BTELNRER/ SR AETE (BT
BETE) pRBEMEFILEEA.

AXAF, REABRFTEEGNFREE B 6HIUFRASAZSIHY
RANEAEATRABRESINFIAN, WHREGAZAIBERREAR AL
EIBRNFEaR. RiE “Fxal” HEMER, vadaKR, REREFEY
aME, wREGHANE; REHESEMAR, wFdlsthal. REMATFAH: KB
FE, SEWR; #FARMEFEYITKY, I AR BE, EUag; B
AR Ao g S2 B S9; FA A CHO. COS 2 Bowes EXBHHE.

RAKPFRL S DNA FRIR AP DNA Rl EAH AR EEHRTA
AFBEAAR RPN ENFIART. YBENERED D ABTER, BRK
DNA YR ST ERKEKHERIEK, F CaCLiELAHE, AN S BAERIR
AR, WA FNEF MeCl, WRFE, B O THEFIL N T EH#IT. Y
BEREZAN, THAWTHDNA LN SBRELNEE, RFEAINRK
FikwmBAKES. BEN. KEELXE.

BREANELADINAEA, AAXRLKFNEBERFIITHARRLARETE
HWABRFEL S/ FREEL 38.06(Science, 1984; 224: 1431), — M E A U
TH K.

D.AXRKANGREHA AREBLELNFRELZ B LB TH E LR
B, AARAZ AU ERNELARLABRRBENAKRLAENE TN

(). EEENEFREPEREZHN;

. \EFREHERFLE. SHEFEAR.

ESR (2) %, REFANEZHE, BREHANERETEE LY
MERE EETEIHEREKGRAGETHITESR. YEITAREKNE LN E
MREERE, AEEN T WRELHIAFER) FEIRBNEFT, HEKE
¥ gr — BB ]

ESR (3, BEASKTERTARA. REAWER ERE. Rouaa
fosh. wRFE, THALHEN. AFHRECHEIREMIT N ELEH
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GUEANHED. RETERAFAEAARFTREN., XETRLEEHFFR
T: BANERLE. FAVRANLE@ENFE . BO. BEHE. EFRL
B, AHC. 2 FHEN BRI . RMEN. EFTXHEAN. BRBMHEN
(HPLC) fu H g & MM BT R KX BT ke 4.

AR S RARZZ RO FTA . B0 Fo 0 5l0 T B8R TRE BT
Blae, TR EMME. BWERGZIE. KRR, FXXKE. HIVERERAZSE
RM%.

ABFRESHRBEREAGASSRELIHEZNENF RO H
T, B ALEHNREAR. ZHIMEH L. RN BEELEE. AL
ARABNTER. HNBEREFNSNERSERERLEARERGRAES, LR%R
FHGlRX LB RNEL, ATFEEXARNL L.

ARXANEREARFRECHFREZZAARFTHESNFERER, OUE
BRROHERTFT, BEEARUNEMFIE, RERERNRRERET
BIREANEWHRMBERE. ZHIRATL. BALEYNRELEE. A4y
HABRWER. HNERERNIHERBZTEREARERNAEE LML EY &
WEH, AT SBERREAMER. BRAFEN. 2&FL. WEARKHX
B, BBEERAEELIRT:

BRBAFRATREOTER: | IR/ G5 EE/KREFHE. BR
SRLETRABEEREABARAEF RN REE (RO EERELE);
o6 R B & ML AR W7 98 M6 B R B K P M VO A BIE  BE R Y O M T b B AR A
BUWERER K. Bt EELOEaN2 B T mEAL64E, HERME
A RE2AZRAAATLYE. ROUFENEREL, 2. BLETIREEXBERE
RE, ATRABKBEANNHERELE LA LRE, FROLABEZRNNER
F L BEAMELRAINRNMAERET SR EEN, TERABFEHR
Thefo i, THARRD; 4 BRAZALRELHIERRAE, SEIHKT,
BREBFRR.

GeLiF BRMERLTIRSAZRANRE, AW AMXRRNL £:
—. AREFRGLEEAN
Lo Q&M CHEE, SEAYE, BOR, RBECHIR, O ER,

R (Eshk. AR CHEMDE) , EEERGODE
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., BEE, BRRUEFEE, Wb (WA %;
2. BHmE: WakgE, Wik EROLL, MhREEEL (RME. E8) .,
R/MMEDRERE;

3. BASEME: HEMGKEN (TRIK), ERTRERBKER (KA
R ) %;
. BEAKRK: RAKOAE, BATE, aEBEREX, BREFWEKE,
WP ERAE (BohE, BMAEM) HEaL, FEneHFLRE,

WERRERK: AEGER (AHEamlEL ANwER. 2HEEHE
. BEWER), BHE, HSEEER, ROBERER, BE,
R E;

W, BHRR: EHRRE F. B E &K . REE), 4HELRSE (K

WHREX. ERRX), RRAZARE (BEWX. Bhk) %,

I

¥R R E W
—.  BWH. HAEENE e
L BER(RFL, TRATRRROER), BR, B#R, 9%, 5£%;
2. WRLEYHE e
1) Btk
Musd (EXMERK): L¥, LHT. £F, £#, TH, Tu%,;
P bhie: ERB/ RM G, TRE/ BN G %,
BT/ R E,
2) AR ERG: RN ASABGL, XFTXEAR, BFHEY, Bt 238 (H),
¥ (B &Y, TRABES;
. HAERAHE LY.
PRECEMN, MATHYHREFE, OHEE, BE, SRAMFN, EXM LT
ZHMELR, FEL, BAEALRY,. BEWEY, TRES;
PRRAE DR : GAREERFE/AY, AEREE, BWHER, ML
KA, RO, EXMEHEMN, FEEKTLE,
M. WERRLWEAEY: &K, RUE, TEE, XaRE, FRE B
SN,
L. ABZSGHNEISH: BE, ERAEERAGL, XFE, HHEA4Y RET

I
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R, X/BHENEEY, FALHEAMEESLSE;

Ao WREFRLNE R FERER, ZERKHR. KTLRRYE (X3
Rk Ao il 0 Rk £ SUBKR M 20 B E ), Bk AR

. WEEHANEAEY: HZ2FGRK (DR, FHA. SHFERL.
PAERBREY) , BR/SMBRXE;

N R BNE LY wBeR, BILEEFE, EXMOAE, EREFAL
R, f/E/PREH, RRERR, TEEHE,

BRARE LRE:
—.  LRAR:

ILLRE, SREME LK. B0, %, BH1, BREGE [k, ¥
RIRY, R/ RBAERBRECE [FE]), ARaEE [Lasamkl, (BE)
FRMMRE [ER], LLRBE. BALE08 g, BE1 %;

=,  HH4AR:

g (B IEKRY, M FEa89mE (o], BB IX
THLRE., TR. BEEY, FRLGEITFERERY, BN E [X
F. AFEWMAERE. OR], BF (WE. KEF (B LK. RTAR. &F.
BEl, #(W)EIS®. k&1, (B)MEalE [R/B/HE %], &
(MEIFRER. &/M/BR/E/EREY, BB W) B LE/R/B/E/X
THEY, (FEEEE B/ ERY %

v e g

THREHE [FEH. AR, BEAEREESEAEE], £ 00K DrE
wimARY, FRMEHEE [H/B/ B/ AEREE] %,

. WHEAR:

WEAE(WN)E [2AXWE/REMERAMRY, (BE)HZ8E [X.
. OEFLHEY), (B RREEE [AR], SaEE (HAE], (B
WIREE [REY, SwamiE/ w2 akE (QRPEEE /¥ LR
K1 %,

. HAWE:

B, THEAEE [RK. HE], SMEEHE, SEELEE [T
BY, (BW)X#HFa. ARamE, (S ReanE (g, ],
RamE [24), AuamE (FE], REkE [£4. FE], (&%)

|
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i [VE. . dRHBER] £,

. 6k P MR
1. A ERBETEREMNRATLERLE. EHRERS, XBRREHE
EXRTF:
1) RAEFERERE: 4, BIGE (HEFE) , U8R (£8FE) , KX
B ORAAFE), BRHA (FERHE) F;
DVEMRERENER: vRERE (K2, REMEXREX, WX, ¥5X,
TAMEABLER) , AERE (FTRAEL, KE) F;
NHM, FLEE (BBAKRT ) BEE;
2. KA REGETRRESENFAE. EHFERE, RERRFEEEL
iR
1) EMBEAFEFRE: : ATHERX, FEX, LRX, fREX, BEX,
Wi (FXRE), HOAMBEHER (WEXRE) , A4, BoEAR
(FZBATHE) %
) AFRERY: FHARXAE (MULKEE) ., FXEE (F, 2, A
T, K, &, BERFX) %,
DM, mEHEER (FRFEE) BRESF,;
3. HEGBEZRATHNE, NahRokE24ME (SHAREHE [FH.
U, MEBPEEEMAEE]Y ) FEZ%;
4, REBEEZRAEE F AR, USLE. ENBEEX I RATBTHRALER
Z N,

GAH LR, RERHLZKURZS RO ERR . KA fo 3 6 H T L&A
FTERRRWEN, AoBRBELERR. BRREWY. AFL. Bk
%,

AEPHRBETHAUEDUEZRE A R @EHRADARFZEE
EHFRER B 6WARANT . HAARBARFHE S/ FREE 38.06
RBamEEEE e, TEAANE LRI SEREIEEETRNELLE
FBIE. flin, BREZANELET, $HAIHERBREARFEE SRR
EEBOCHBEHANSRENARTHEEGNFRER 38.06 —RFEF. REN
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EHMREREE AT A,
ARZRBESNBREL B 06 WRIANBERFEEWHE. k. THK
AP EUDE. ARFBEELNFREE B O WERNTUSAREREE
HHFEBREF 38.06 F4FHBRAESERE, REWHZEZRNWT 4, RRE5ZEK
HEMNAEEFEZS R BRELYF L,
ERBEARAAG LAY, TUEAREZELESIFEER 38.06 A
APl d, BRMNEAEYNAREEESCBRRER 38. 06 A THhR=
EAEERANSEERREILEURERENN. ALRBRLEMEGERY 2,
AURAHBERAEANTERERYMENY. BEABREREAIRRESR
BUOEEHNEZRLSTIRIRAHEANTRASGHNAERE S TEMWH AW
ML RETHE. FHke, —BMENAREEESIFEHEE 38.06 0 F#H4T
BRIt
AEXARBTASZHK, REFE. 7449, 209 R eI aBEITE N L
FHR %, XERAERTUR S A BAARERBAE. REFLRGET 45
ABEEEANFERER 8. 06 HEAZBENHK. XBHEKLE EFRT):
FHEHA. ETBEREK. RETK. BEHEK. Fab F B A Fab R A XEF AW
k.
FRABENENEFTAARZREE SN RRELB. 6 EEEH AL M( M0
&, MR, ARE) 9 rafRa, sHEATHTREAERE, AFEEFR
THELEANE. HEAREHESCNRRESE B 6 WETRAGHEREHERE
IR T#ZBHA Kohler and Milstein. Nature, 1975, 256:495-497), =J8#
R, AB-HMEXBEA, BBV-2XBHEAE., RAEZRREAFNTERE
AW AFAETHEANE AL Morrison et al , PNAS, 1985, 81: 6851). T B
A R AR AR (U.S. Pat No.4946778) 5 T 4 4 A BB £ 44
REEF 38,06 By EHRK.
TABRZHESHNBREL B 06 WTRETHATARLALMETAF, £A
EREARTPRNARZREESIMREBEEL 38. 06,
EARZBELEAHNFEHREL 8. 06 L4 EFTEHALTAKS SR ER
B, EANEKATREXCEROA. XHBABFLHIETEY —MREQGH
W R THEARNENHAKRETALEY.
FRETH FRUTHGHEAE - BRTLNERER. WARERELELHE
BEFBFEFMENETRAGRTSHFNENER WaGEE£. EREG,
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TIRF)ENES., —FEEOFTERAREIRA o SPDP, mEHHARH AL,
WBH_RENRE, BFRELTHAEL, XML HETATRRARERES
AN TRBREE 38,06 A4,

EEHFHIETHTETRIGEAREREE SR BEEL 38. 06 Xy
. ATELRENRETURNEREHABRTREESNREER 38. 06 5~
HRIEH.

FEAFARSREEREMRMNAREEESMBEREE 38. 06 KT B HK
Bhk, RERBRAFEF AN, EAFEFISHNE B HAEZRNE. KK T
Fite M ABREBESNFREE 8. 06 KT, TUAKEBBAREELSIE
BEF B CELEFEARTHNEELRTA TUOHARERE S EREF 38.06
ALAE R By R

KERWERETRERES, B, FRTHAHEN. LEIBHTE
FUE, FRAT BN _ERZENER RN, EFHRFTRESN.

HAABEZERESHERER B WL EARLITATEREBTEN., £
RN BATHATHENTETAREREANFREE B IOWLRARRYE/LE
MRAFBWARERE. XTXNMRE. ELANEHABTEA (WREBFHEP T
BRURATREEZERNWABRZEESNFREE 38.06, UMBAEMNARZRES
EHFBEE 3806 . flin, —NERNARZEEEANBEER 38.06 7
UREBEN. X TESEFYRBNAREBEELNFEHREF38.06, BT5T
HHENES, BERZEEHIENE. BREANEFBTRETA T HRTAR
FRESHFBER B0 RARNFERFFFIENER. XETRIFNRZER
WEERFRE. RAE. RASHEXFRE. 2450 KE. P REETATH
HOANBRTRECNFREE B NI UTREBIHARN. HEBFHREA
BERESGHRRER B ICNIUTRNELARTEANTETLTEAXR
(Sambrook,et al.). FHELARLARFELESNFHREL B 6 EIHERT
BEREERETFHBZHARA.

FHEBRINALBR B AN ZEAE: RIS FREEFINAERALAR+;
BERMESRE (RE. SEEIRLS) AR L BERIANER T, FlA
MBEINENE.

WHARZFELSNRRES 38.06 mRNA (5 EAZ H M (&35 K X RNA Fu DNA)
UEEEOERRARREZAN. MR — MM o B8 T RNA B BEAE RNA
AT, REAVNHNEEES>TFEEANERNSRELAREATHRAWIEAR.
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SR X H9 RNA #n DNA X A% %6 %] B B AT W9 L] RNA 2 DNA & Rk A K G, wEHH%®
B FERECRERERNWE AL ZEH. KX RNA - F M # F 45 %1% RNA
Wy DNA R R BN ZREB. XA DN FIELELCIAHEKN RNARELER
FFHTH. A THBRL>THRES, THZMA T EAEATEN, i
AN FIKE. UREH I ANEEN AR ARE KRBT ® k.

GAEABFREESHERER B NI HERTATEARSELE S E
BEFBCNBEXEFNDE. FEARFRBESHRRER 8. 06 2 HHF
R HTHRUMABREZTEESGIFRELE B W RXRAS5ERNERFTREATARSE
BEEHFEREE B W RERE, WRBARKZELE AN FRESE 38.06 1
DNA F FI VT Fl Tt iR R AT R R U A ARFREE AN REE K 38. 06 9%
BRI BB AL Southern Bk, Northern B ik, B4, xuH
RFEREAFHERBEAR, BXARXAERTAFTLEEEE. FRXANEH
BB oW IAENF4E ZEMEF Microarray) 5 DNA & R (X#R A
“EBRGR” )L, ATFANMAL T EENZRRASNEELE. AARSHE
Zo I FEEE 38. 06 45709 5| M 91T RNA- - B84 R B (RT-PCR) fR4h 4 38 0 77
BUAREREESNRBEEE 38. 06 93 F/&~ 4. |

BRAUAANRZBEANBFRELE B CXFANRTLUTATOMARSTEL S
SRBEEF B 06 MXWER. ABRZEEANBEEL 38.06 RTWHHALHE
SEREHARABRERLELNFEEREL 38.06 DNA FRIMILWERE. B, &
K. B4 hEvaETREE. THEAKE AL Southern B 3% . DNA ¥ 5 2047 .
PCRWBEMEAXBMRE., B4, REATHEYHEGHREL, FIA Northern
Pk ik, VWestern WA HEHMEARIEFLRE.

AEAWFI AR AL ORAMEN., ZFISHREA A ELEAR
ERABRUEBEEATUSHAR. B, FEL R LA LR AKAL.
AE, RARIPUETERFIKE (FEL L 58 R EEAR L TR FARIE R
BARNVE. REALE, Y TRIVFFERFRHECEARXEK, REENE -
FPHREXLDNAF I B FREKRE.

f 0 E L, MYECDNAK| ZPCRG| 4 (fR#%15-35bp), ¥ UM F I @ FHREK
E. R, BxXL5| WA FPRFAESEFAREENERERLAHE. RAM
hEAMNE T ANAREN LS HRS AT RN R,

R A E M PCREAE, RYEDNAEML B AR akmthiET . EH
AXPHEGERI Y, BRIXMUFE, TAHA 4R BTREERNEBE A
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EXAEARAETEATEM. THTFRERECHECXUREEERTLEX.
FMFIRH R AR WP ERTF R o T H, AR ERERNCDNAE.

¥ cONASE I &5 o M e B RS AT L R A X (FISH), WA - N BRP KA
TR A E M. WERWERL, H M VermaZ, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

— BRI MEMREFHAREERNE, WFFERBEARLLADEMNESR TN
53 F E A B, X B3 T LT 4n, V. Mckusick,Mendelian Inheritance
in Man (7] 3§ i3 5 Johns Hopkins University Welch Medical LibraryEEAL3K 1) .
RETARIERIN, HEERELEENALRERRE EHNRARZENXR.

BE, FENERRARBERMRE NN EFLAFFI£2R. WRE— &
BIANERNMEPARAERE, TEREEECAEE MR AAEE, Wz
RETHRZRKERE. LRBFOABRME, BEFRELAFTRRPEERTE
MBS B 4K T AT 89 58 R & F cDNAJF 5 By PCRWT 40 U 8 6 K 5 35 1.
REEBNHWECEFRIELMIARANIHEL, BRACLESRR AR
R DA B cDNA, [ DUR 50 500N 72 B 2 B e 2 — A (BUE ks 1F B 4
Bk 20kt N F—ANEE) .

TURAZRAWSIK. 2HREREEENY. HA. BHANPHHANEE
BERNAHYBRERASCTEER. XEHETURK. HEE. 8. . Z9H.
HURENAAE., AU TLHARENZRBARERANURLT T EHH K
ROBEMBER. XL TUENGHRA TREEBT.

REPARBEH - HEEZHEBHG SR AN S, BRFRA-—HHL M
REFHGAEEMRS. FRUEABE R, TUAmHE. EAREESER
AE RABREENMFT AL AR TERT, ERFRBBES. FRARHE
B REENMFTRAAKRLER. k4, ZXANERTUEHeRBT L
Mg EER.

HPAEMITUNFTEANFREY, wEIRW. BN, BEAN. LA
ET. BNBEANLHERE. ARERZES/FEHEFR 38. 06 UARMIENT fo/
BHGARNERENEREYS. BRATEFWARZEE N FEREF 38.06
WERMAERERBEATESIEE, w865, RETHFANERAGOHE
H H BB .

THMERTRAXRLKHNAERLIET R, TFATREERAERSHR
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ALK RE.
EIERAEEABRSEBELSNEREER RARTELE A BHREEN
BEABFFRFERURE. ETFARARSELE SN FERER. 06, THF
FIRAREEESHERER. HAAEREFNFARALFHELBRET,
HMEREBA 47 XT.
B2 Ao BHARZEEANFERER 38.06 WREFB LR & ik E
(SDS-PAGE) ., 38.06kDa AEEARH AL TE. A I EHNEZOLW.

TEHESRELHG, A—FHARKLW. NEMR, XBEHARNATRHAKX
AUMARATRAALXANTE. THEMGFREALREFNZBHTE, &
EI B E A& E L Sambrook A, 9T HE: LB ZF F M (New York: Cold Spring
Harbor Laboratory Press, 1989) W FriR 8 & {4, S BHIE B HE VN £ 4.
LR 1 ARFEESNFEREE 38. 06 HH

B REBRIL/ &/ A — FERBARBERNA, FQuik mRNA Tsolation Kit
(Qiegene A8 ™ & ) ARRNAF 7 Epoly (A) mRNA. 2ug poly(A) mRNAZ ¥ 4% %W
JRCDNA, HSmart cDNA® A& (B Clontech ) ¥cDNA K B F 15 4 A\ 2| pBSK (+)
# 4K (Clontech/A 8 F RN E KB A L, $#£4DHS o, 20E B B cDNAXUE, flDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A8] = &) #FoABI 3778
5 [ F X (Perkin-Elmer /&) R BT A e e85 Fu 3 RIEF 5. +5 3 Ty cDNAF 7
5 0 A # A SEDNAK P 3B E (Genebank ) FHATHE, £ERZARLF —MNwE2464c11
HICDNAJF 7 #T69DNA, B & B — R 5 5| A L IR BT & Y 3 N cDNA T B AT
M., HREH, 2464c11 T BT & 42K cDNAK1461bp (#uSeq ID NO: 157 7F) , M
%187bpZ 1227bpH — A 1041bpBy FF B AEMESE (ORF) , R - NMFHEER (W
Seq ID NO: 2f7 7 ) . HATH b M4 JypBS-2464cll, RBEWEBORFHAARF
& e E R R % 38. 06.

EHEF2:  cDNA HEHRFELER

HAZANARZEE SN FREE. 06 F 7 R E D0 E G F5|, fBlast
2 JF (Basiclocal Alignment search tool) [Altschul, SF et al.
J.Mol.Biol. 1990; 215: 403-10], #EGenbank. SwissportE¥ELEHITEELE. &
AEAWABREEESNBEREEN A ENRENERR —HEMOAREES
EHFRER, RO NE S EGenbank#ENS HAB039024, EARERERTT
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K1, WHEERER, HARMEN35% Mok H56%.

LB 3 FART-PRAETESHEARFREE SRR EEIS. 060 KR

JE Fi B 4 R R RNAY B4R, BAloligo—dT % 5| My 3£ 4T 2 3% T B R & B cDNA, A
Qiagene WA &4 b5, A T 7| 5| Y3 4TPCRY 3

Primerl:  5’- GTCTTCTACTGCACTGTCCTGGTC -3°  (SEQ ID NO: 3)

Primer2:  5’- CATAGGCCGAGGCGGCCGACATGT -3’  (SEQ ID NO: 4)

Primer1§{-FSEQ ID NO: 1895 3%t & 1opFF 448y E 1) 5 51;

Primer2 % SEQ ID NO: 14t 493 3% K & F 7).

¥R BL B A 7RSO p 18y KON ARHR # 24 50mmol /L KC1, 10mmol/L
Tris—C1, (pHS. 5), 1. 5mmol/L MgCl,, 200 pmol/L dNTP, 10pmolZ|4y, 1UEyTaq DNAK
£ (Clontech/M & /= &), FEPRI600RDNAMAE IR (Perkin-Elmer A &) F# T 7 &
R M2SMFE B 94°C 30sec; 55°C 30sec; 72°C 2min. FERT-PCREY[E BYi% B -actin
A P 3t BE AR S & B X PR . 43 7 M FIQIAGENA & By A & ik, FATANE
EA & EE | pCREAX L (Invitrogen/MF = & ) . DNAF B 447 45 B R HPCR = 4y ¢y
DNAF | 5 SEQ ID NO: 1p7 R #y1-1461bp A4 .

E#H|4: Northern WHHEAMARSZEESINFREFIS. 06X HHKA:

F — % =R B ERNA[Anal. Biochem 1987, 162,156-159]. ZF A IEBEHR AR
MRB-R AR, BAMRRARAN-25aMAT B4y, 0. 2MZ. 844 (pH4. 0) T4
HATAR, MAVERRGERL/ SEARGEEHG-RABE (49: 1), REEFEV. &
BAMEE, WAREE (0. 834K ) HHEBSWE LB BRNATIR. #1735 HWRNAJLE
RT0RZ B ki, THFFETAE. FA20ug RNA, EA20mM 3- (N-DoffR ) AHEH
(pH7.0) -5SmMZ BR45—-1mM EDTA-2. 2MB BEMY 1. 2%3F R BB B i E 4T k. RE#B
EWBMAERE L. H o—"P dATPE 3 FE A 5| 4 3% ] & "P-#% 1T B DNAZE 4. B ] #YDNA
BE A BT RPCRY N AR FRE SN RRE L. 06/ X F 5 (1870p %
1227bp) . H32P-FFITHIHAT (A2 x 10°cpm/ml ) G364 TRNAM B B A s Rl — 3
WP FA2°CER TR, ZBBAE50%F BLik-25mM KH,PO, (pH7.4) -5 x §SC-5 x
Denhardt’s A f200 ug/mlEHEDNA, R Z)E, IR AL x SSC-0. 1%SDSH F55°C
#30min, #&)5, A Phosphor Imager#HiTo#fE &,

EHfS: BEAARFBESINREERIS. 60K RE. 2E ol
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MAESEQ IDNO: 1f0 1 FF F 94 AL X F 5, it — x4 U 5 4, K54
R

Primer3: 5°-CCCCATATGATGTGTAGTTCCCAGAAGCCTGCC-3’ (Seq ID No:5)

Primer4: 5°-CCCAAGCTTTCAGTAGAACTGGCCCATGTTTCT-3" (Seq ID No:6)

S B | My S 3 Bl - A Nde [AnHind [T IBEYIE &, RE -0 B R ES %
Fn3 35 by 4875 7 7, NdeIFoHind I TTREYIAL S A0 B T 38 S A K &
pET-28b (+) (Novagen/h & /= &, Cat.No.69865.3) s iBME AW B L. MoK
K B 8y 2 FH 0y pBS-2464c11Ji L Y BEAR, #ATPCRE L. PCRE B & %: BRSOl
& pBS-2464c11 i k110pg. 5|4 Primer—3fuPrimer—44-3] 4 10pmol. Advantage
polymerase Mix (Clontech/A 8 =& ) 1ul, #EFHSH: 94°C 20s, 60°C 30s, 68°C 2
min, 3£25ME3. FNdeIFnHind 11145 x4 38 7= 4 Fo J K pET-28 (+) BH4T W BT, 2+
AEWR AR B, AT EEBEE, SETPECRAELEE AT EEHS o, £4
FHER (LRE30us/nl) WIBEHRIEFRIZE, FEEPCRY EHLM M T E,
HRATUF. BhB/F 5 ERAFETE (pBT-2464c11) FENSEH LR
K HAF#EBL21 (DE3) plySs (NovagenN & = &) . BAFHEE (LRE30pg/ml) &
LBA RS d, % EWBL21 (pET-2464c1l) 3T CEFRZExtM A KB, MwAIPIC
FHRE lmmol /L, BEHFS e, BOREFER, SHFHHE, BOKELH,
A5 6N 88 (6His-Tag) &4 M Ef0 EHAEHis. Bind Quick Cartridge ( Novagen
NEFER Y HITEN, BRATACHENEOARSELE SN ERERIS 06, £
SDS-PAGE®, ik, 7E38. 06kDasLiRE| — ¥ —8y 4% (H2) . HHAWHH ZPVDFE L
FlBdams KA #ATN- S BERBRF 2 047, £ RN-3515NE 28 5SEQ 1D NO: 257 R Y
NSRS MEERARET2ME,

A6 TARFESE SR REFI. 06K =4

REREBRN (PRATZER) &R TRARSZELE S/ UL £38. 064 M
% Jk:

NH2-Met-Cys-Ser-Ser-Gln-Lys-Pro—Ala—Ser—-G1ln-Arg~Glu—Asp-Ser-Leu—COOH
(SEQ IDNO: 7). HiZFMAA S EZFamFhHAFEREHRESL, FHENL:
Avrameas, et al. Immunochemistry, 1969;6:43, Flimg tHR M EEA LK E S L
RERKEMNLERER, SREBALEROSRASY T RA R KER iR %E
—RK. XA ug/ml 4 FEEE S RE A YA R TR MELISAN F % f1 %+
P B R E . F & B A-Sepharose AR B R Al 43 B 1g6. #EREST
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BB E L SepharosedBiE L, F ERBENENL g0 2 BINL IR, REE
FIEAS A RE TR RS AR SEE SN FERE £38. 064 4.

ST T RREE LB ER K BUR A AR A R

MEZHNEHERF I AR EN BB TR BAELRREHH ST EHA
%, wAZEH TS RAEARFENEE AL RFEHE A EE B cDNA UER ALK
RERECAXRKANLBERF IR L FEN SR ERFH, - FETHZ
RHBNARAH SR EFRF IR FA RN IR HRFF AL HASRRELALH
RrHRERTRY.

AELHEEA N EHGEARRZAG S EH SEQ ID NO: 1 3k & B EM TR
FERERZEA, FRARBEERFEEE - BHRTEFLARL N LB ER
FRSERRNZHERFT. REFXF ERIER A P&, Southern k.
Northern BV ME W H %, CNBRWSANHLRERERE CERE LE#
RAXZBENPEREX. ZEHFAHSREL: B THERNEEY L&A T84S
REXERBHATTLR, UEEBE LGN ERREN LB EERERN S
RMfitaf, AR EAXBE AR IDEANLZBAASSE, FTREFHEH4 5
MBER, RXPBLE, AEXLOR4H —RARESRRE, RETHHFH A
RERENAERE (DREEREARENER), WERXFERRELARTH
FREBNGES. KEXEAARANTHEETL: F- B4R RLAE5XR LY
HESEQ ID NO: 1 MABEAWEUHBAR, F_XEHERSIERREHNLY
HESEQ ID NO: 1 MR AR H® A B, A M) 27 B 5 B 20k A B
RERBL, EREBRENNABEAGET, KB4 5RINATRARERET
BUKY.

—. FEHHHA

WARK RS S SEQ ID NO: 1 R EN HB A BAERTHS, RHMEE

UT R EEERG AN E:

1, REHANMBRENR 18-50 M HR;

2, GC2EA 30%-70%, ALt 3E45 50 Fe 3 3 A

3, HEWHELEAKHE;

4, FENULAEOTEAMERY, REL—FETENFALN, BEX TR

BHONGRXBFFIXE (BSEQIDNG: 1) Tt EXEARFLLE

ABEHTEFEELR, F5EELTRANERERE KT SR L AL 15 N4
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AT AME, WZBEES — BT R A
5, MARHRERAAEINAERNANENT LR # - P HELHRE.

52 VA 05 W AT B k3t 3R A B LTS AN 4

#4t 1 (probel), BT —%%4h, 5 SEQ IDNO: 1 WHEF B e 2R K
B EA (41Nt):
5'-TGTGTAGTTCCCAGAAGCCTGCCTCCCAGAGGGAAGACAGC—3’ (SEQ ID NO: 8)
4r 2 (probe2), BTH —X#H4eh, MY T SEQ IDNO: 1 WHER F Bl 3
HA R B AR REFF (41Nt )

5'~TGTGTAGTTCCCAGAAGCCTCCCTCCCAGAGGGAAGACAGC-3" (SEQ ID NO: 9)

EUTRAGREIRFREXOR AT TR AR 7 2F5% X
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) UK E# Fl 4
FRELHFMBECOFHETREE) (198 EE R R FEBAEREE,
T2 8 B, |

F d ] &

1, MFTE KRR FRIX DNA

FB: 1) BFSRFHMANEENELBNBEXREABABREZH T
(PBS) Wy Fme, FEIRFRITKALME N, BEFHERFALEH. 2)
PL1000g By R 10 240, 3) AASIRZHH (0.25mol/L FEAE; 25mmol /L
Tris-HCI, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) B¥ZIIE (K% 10ml/g). 4)
EACHEHIRBUARGRAL BN, BEZLEHTLHPE, 5) 1000g Fw 10
A%, 6) AEBMRIE (& 0. 1g RMWELRES 0 1-5m1 ), FHBL 1000g E 10
aer. 7)) ARRZAEERTR (0. g RWASHESEM Inl), REEUTHE
B3R k.

2, DNA My B4k %

FB: 1) A 1-10ml % PBS $t4nf, 1000g B 10 4. 2) AABKRRNBENE
SRR A (1x 10° 480 /ml ) & MA 100ul HEZAH. 3) v SDS ELK
A 1% wmREEZFERZAE SDS HEMNZHMMITEF, HRTHELSHRAN
Bk LB RE, HEMAE R, X— EEHEIVARHELNTE. 4) nEH
B K ZLORE 200ug/ml, 5) SOCHRIER R 1 MR E 3T°C BRIRVBRIK. 6) A%
ERREH: 5 BXAE (25 24: 1) #F, ENBOHEPEQ 10 4. FH
NEESE, TUNEFHTEN. 7)) HAHEBBEHE. 8) HEEREH: B
B (24: 1) #3k, B 10449, 9) HEDNAMANMBBERE. REHITINAY
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b fv. Fn 7 B8 LI .
3, DNA By 4k fu Z BB I
FHB: 1) #1/10 4 2mol /L BEBRANAw 2 fH4RAR % 100% Z 8% An 2] DNA JEH +
A, E-20CHME 1 ARRERE. 2) B 1004, 3) MR HRENZE. 4)
Bl 70%4 7.8 500ul ¥EILIE, B S, 5) AR ERAE M. A 500ul %
CEAKTLE, B S oM. 6) MREHAYLE, REERALLEAERZR
CEMA. BAETFR 10-15 o4, UFERTLBER. ERFEFEAREL TR,
SN BAREHEM, 7) DMER TE SAEA DNA ., KERERGZAREX
%, FlE-ZEAH A TE, BAE DNA RAHME, € 1-5x 100 R AL 1ul,
L% 8-13 S BV T U A% E5 10, FNTHEEHRTE 4 PR,
8) 3 RNA B A fwZ| DNA b, 4OREH 100ug/ml, 37°C4RIE 30 4%, 9) A
SDS FoE I BE K, ZOREEAB) 4 0. 5%F0 100ug/ml, 37°C IR 30 44k, 10) FEHR
HER: £4: BAE (25 24 1) BRI, BO 10 04, 11) AUHBHEK
H, ALSEBRHEL: RAE (24 1) EFHE, B 10 24, 12) MUBHK
A, Ao 1/10 4688 2mol/L BEBE4N Fo 2. 5 (ARRA B, BRI E-20°C1AhEF, 13) A 70%
LB I00%ZBHETE, 2ATH, E&HR, BREAS -6 SR, 14) UE Aw
R0 Ao DAAS T DNA S A6 R, 15) 2R B HFRT-20°C,
B &

DERAx)FESAINHBIRER (NCE), ASLEL LEEFN AFUE
BRE, G—H4ERENE, WELFTNEIRSI BRI AEBEAGFERR
5HRE . |

2) BREEXMBELISHA, ATHEL EZERVET.

3) T34 0. lmol/LNaOH, 1.5mol/LNaCl Y845 L 5 o8k (W), HTET
B4 0. Smol/L Tris-HC1 (pH7.0), 3mol/LNaCl €4kt 5 424F (HXK), B T.

4) FTERET, NEBERT, 60-80C BT 2 /e,

H 4RI

1) 3u 1Probe (0.10D/10u 1), AmX 2 u1Kinase &, 8-10uCiy-"P-dATP+2U
Kinase, BAZMnZE44KF 201,

2) 37C Rif 2 /MBS

3) Ao 1/S AR R W16 A A (BPB),

4) it Sephadex G-50 #f.

5) ZA4 "P-Probe B WA HKEL —# (TH Monitor Y ).
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6) 5/ E, WE10-15F.
7) AR RN E
8) &% eyl E G B 4 BT E | & 19 "P-Probe (8 — &k ik #y-"P-dATP ),
WA
BAEE FHRESE, o\ 3-10mg T4 A& (10xDenhardt’s; 6xSSC, 0. Img/ml
CT DNA (/N4RifE DNA). ), HFLKOFE, 68°C KB 2 DHt.
AR
BRESHE—A, WMASEFHES, REKDE, 42C KBTI
PR
R
1) BUB B RS R .
2) 2xSSC, 0.1%SDS ¥, 40°C % 15 4% (2%K).
3) 0.1xSSC, 0.1%SDS =, 40°C % 15 2%k (2 3k).
4) 0.1xSSC, 0.1%SDS &, 55°C % 30 o4k (2k), EREET.

i 58 JE R
1) B B RS,
2) 2xSSC, 0.1%SDS #, 37°C % 15 448 (2 %K),
3) 0.1xSSC, 0.1%SDS w, 37°C ¥ 15 44 (2 3k ).
4) 0.1xSSC, 0.1%SDS #, 40°C % 15 24F (2%), TR®ET.

X-ke B®:

-70°C, X-XE B® (&b rhiE AR 3 2 8 PEA R 58 55 T 2 ).

L g R

RAACRE AT TR AR RS, U ERMR BRI BERA
HERE, TRAEREABAGRATHRRER, Hé 1 WRRXHRANEE
HEBRTE AN AAHNBMNERE. BRTHESH 1 B mEiR
WM ERETRAL TR ERERRKRL,
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(1) — iz B

Gi) AR A B2 &5 FEE % 38, 06 & 2L 4570 F 71
GiDFHEE:9

(2) SEQ ID NO: 18415 K-
(1) JF 7 S 4 :

(A) ¥ JE: 1461bp

(B) (& H®

C) &M N4t

D) #HIEH: &k

(11) 2 F A cDNA
(xi) FE Al #3R: SEQ ID NO: L:
1 GTCTTCTACTGCACTGTCCTGGTCTGCTCCAAAGAGATCTCAGCGCTCACCGACTTCTCT

61 GGTTACCTAACCAAACTCCTGCAAAACCACACCACCTATGCCTGTGATGGGGACTATTTG
121 AATCTACAGTGCCCTCGGCATTCTACGATAAGTGTCCAATCGGCATTTTATCGGCAAGAT
181 TACCAAATGTGTAGTTCCCAGAAGCCTGCCTCCCAGAGGGAAGACAGCTTAACCTGTGTG
241 GCAGCCACCACCTTCCAGAAGGTGCTGGACGAATGCCAGAACCAGCGGGCCTGCCACCTC
301 CTCGTCAATAGCCGTGTTTTTGGACCTGACCTTTGTCCAGGAAGCAGTAAATACCTCCTG
361 GTCTCCTTTAAATGCCAACCTAATGAATTAAAAAACAAAACCGTGTGTGAAGACCAGCAG
421 CTGAAACTGCACTGCCATGAATCCAAGTTCCTCAACATCTACTCTGCGACCTACGGCAGG
481 AGGACCCAGBAAAGGGACATCTGCTCCTCCAAGGCAGAGCGGCTCCCCCCTTTCOATTGE
541 TTGTCTTACTCAGCTTTGCAAGTCCTATCCCGAAGGTCCTATGGGAAGCAGAGATGCAAA
601 ATCATCGTCAACAATCACCATTTTGGAAGCCCCTGTTTGCCAGGCGTGAAAAAATACCTC
661 ACTGTGACCTACGCATGTGTTCCCAAGAACATACTCACAGCGATTGATCCAGCCATTGCT
721 AATCTAAAACCTTCTTTGAAGCAGAAAGATGGTGAATATGGTATAAACTTCGACCCAAGC
781 GGATCGAAGGTTCTGAGCAAAGATGGAATTCTTGTTAGCAACTCTCTGGCAGCCTTTGCT
841 TACATTAGAGCCCACCCAGAGAGAGCTGCCCTGCTGTTCGTGTCCAGTGTCTGCATCGGL
901 CTGGCCCTCACACTGTGCGCCCTGGTCATCAGAGAGTCCTGTGCCAAGGACTTCCGCGAC

31
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961
1021
1081
1141
1201
1261
1321
1381
1441

16
31
46
61
76
91
106
121
136
151
166
181
196
211

s00®

(XL 2 3
XL X ]

L X

sese
e ®

LX)
e

TTGCAGCTGGGGAGAGAGCAGCTGGTGCCAGGAAGTGACAAGGTCGAGGAGGACAGCGAG
GATGAAGAAGAGGAGGAGGACCCCTCTGAGTCTGATTTCCCAGGGGAACTGTCGGGGTTC
TGTAGGACTTCATATCCTATATACAGTTCCATAGAAGCTGCAGAGCTCGCAGAAAGGATT
GAGCGCAGGGAGCAAATCATTCAGGAAATATGGATGAACAGTGGTTTGGACACCTCGCTC
CCAAGAAACATGGGCCAGTTCTACTGAAAACCACATGCATCTTGATGCGATCGCACTTTC
TGAAGAAGGAAGGATCCCAAATGCCCCTCCAGTTCTGGTTCACCTGTACCTTCTATGAAG
GAGAATTCGTCATGTCATTCAACACTCGTGAGGCCAGGAAGCTATTAAAGGGATGTTTCA
AGCTGTTTCTAGCACATTCCAAAATAAATGAGGAGGGAAGAGTCAAAAAAAAAAAAAACA
TGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 21548 K.:
(i) F 5 44k -
W KE: M6 EEH
B XA FH4B

Met
Thr
Gln
Gly
Phe
Asp
Ile
Cys
Tyr
Arg
Leu
Pro
Lys
Asp

Ser

(D) 4R My i
AD4FEA: 28K

(xi) F 7| #3R: SEQ ID NO: 2:

Cys
Cys
Asn
Pro
Lys
Gln
Tyr
Ser
Ser
Cys
Pro
Lys
Pro
Pro

Asn

Ser
Val
Gln
Asp
Cys
Glu
%er
Ser
Ala
Lys
Gly
Asn
Ser
Ser

Ser

Ser
Ala
Arg
Leu
Gln
Leu
Ala
Lys
Leu
Ile
Val
Ile
Leu
Gly

Leu

Gln
Ala
Ala
Cys
Pro
Lys
Thr
Ala
Gln
Ile
Lys
Leu
Lys
Ser

Ala

Lys
Thr
Cys
Pro
Asn
Leu
Tyr
Glu
Val
Val
Lys
Thr
Gln
Lys
Ala

Pro
Thr
His
Gly
Glu
His
Gly
Arg
Leu
Asn
Tyr
Ala
Lys
Val
Phe

Ala
Phe
Leu
Ser
Leu
Cys
Arg
Leu
Ser
Asn
Leu
Ile
Asp
Leu

Ala

Ser
Gin
Leu
Ser
Lys
His
Arg
Pro
Arg
His
Thr
Asp
Gly
Arg

Tyr

Gln
Lys
Val
Lys
Asn
Glu
Thr
Pro
Arg
His
Val
Pro
Glu
Lys
Ile

Arg
Val
Asn
Tyr
Lys
Ser
Gln
Phe
Cys
Phe
Thr
Ala
Tyr
Asp
Arg

Glu
Leu
Ser
Leu
Thr
Lys
Glu
Asp
Tyr
Gly
Tyr
Ile
Gly
Gly
Ala

Asp
Asp
Arg
Leu
Val
Phe
Arg
Cys
Gly
Ser
Ala
Ala
Ile
Ile
His

Ser
Glu
Val
Val
Cys
Leu
Asp
Leu
Lys
Pro
Cys
Asn
Asn
Leu

Pro

32

Leu
Cys
Phe
Ser
Glu
Asn
Ile
Ser
Gln
Cys
Val
Leu
Phe
Val
Glu
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226
241
256
271
286
301
316
331
346

Arg Ala
Leu Thr
Phe Arg
Asp Lys
Pro Ser
Thr Ser
Glu Arg
Asn Ser

Tyr

Ala
Leu
Asp
Val
Glu
Tyr
Ile
Gly

Leu
Cys
Leu
Glu
Ser
Pro
Glu

Leu

Leu
Ala
Gln
Glu
Asp
Ile
Arg
Asp

(4) SEQ ID NO: 3#94E B
(1) JF 7 454
(A) KB 24m 3t

(B)ﬁéﬁ: 34
© 4. B4
D) #wIGEH: 44

Phe
Leu
Leu
Asp
Phe
Tyr
Arg
Thr

(D FEA. EUFR
(x1) FH K. SEQ ID NO: 3:
GTCTTCTACTGCACTGTCCTGGTC

(5)SEQ ID NO: 4#y15 K
(1) JF 5 R4
(DK F: 248 %

(B) 8 : ME
C) gk 24
D) HIEH: 4%

(DAFXR. E¥ER
(x1) F % f538: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: 5#y1% &
(1) Fr 7l 4 4E

Ll

LRl X J
209

Val
Val
Gly
Ser
Pro
Ser
Glu

Ser

Ser

Arg
Glu
Gly
Ser
Gln

Leu

Glu
Ile
Ile

Pro

Glu
Gln
Glu
Leu
Glu
Ile
Arg

Ile
Cys
Val
Glu
Gly
Ala
Glu
Met

Gly
Ala
Pro
Glu
Phe
Glu
Ile
Gly

Leu
Lys
Gly
Glu
Cys
Leu
Trp
Gln

Ala
Asp
Ser
Asp
Arg
Ala
Met
Phe

24

24

33
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A K E: 3@
(B) XA ¥®
C) 4t B4
D) E &ty &k
(i) TEA: EBEFR
(xi) B 5 f3k: SEQ ID NO : S:
CCCCATATGATGTGTAGTTCCCAGAAGCCTGCC

(7)SEQ ID NO: 6Ky{E &
(i) FF 5 Rp4E
(A) K. 33@E
B) £ E: HB
C) 4. H4
D) I At
(DT XA: EHHER
(xi) B F| 4k SBEQ ID NO : 6:
CCCAAGCTTTCAGTAGAACTGGCCCATGTTTCT

(8)SEQ ID NO: 7eh1E K.:
(1) F 5 # 4L
W¥E: ISAEER
B XE: AAR
D) #EIEH: &k
GDATFHRE: FK
(xi) F 54 : SEQ ID NO: 7

. 34

33

33

Met—Cys—Ser—Ser—G1n~Lys—Pro—A1a—Ser-Gln-Arg—Glu-Asp—Ser—Leu 15

(9)SEQ D NO: 842 &
(i) ¥ 3| S5 4E
AW KE: 41mE
(B) XA : HE]
(OF:3:398-X: 1



D wEHEH: &%
(DA TEA: BUHER
(xi) FHl#£: SEQ ID NO : 8:
TCTGTAGTTCCCAGAAGCCTGCCTCCCAGAGGGAAGACAGC
5 (10)SEQ ID NO: 9ty &
(1) 7 5 &AL
WK E: 41m%k
B) (kA: ¥R
C) M. 24
10 D) #EIEH: &
UDATFEE: EUHR
(x1) FH|#£: SEQ ID NO : 9:
TGTGTAGTTCCCAGAAGCCTCCCTCCCAGAGGGAAGACAGC

41

41

35
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AR M= 58/164 (35%), HMPBAME= 92/164 (56%)

Query:

Sbjct:

Query:

Stict:

Query:

Sbjct:

1

56

61

114

118

171

MCSSQKPASQREDSLTCVAATTFQKVLDECQNQRACHLLVNSRVFGPDLCPGSSKYLLVS 60
+CS +P Q D+ C++ ++ K+ +C + C+ ++ VFG D C G+ KYL
VCSIGRPDHQLTDT-NCLSQSSTSKMAERCGGKSECIVPASNFVFG-DPCVGTYKYLDTK 113

FKC-QPNELKNKTVCEDQELKLHCHESKFLNIYSATYGRRTQERDICS——SKAERLPPFD 117
+CQ+E + +CE ++L C S+ + I A YGRR + D+(CS +L  +
YSCVQQHETISSIICEGSDSQLLCDRSE-IRIRLANYGRR—QHDVCSIGRPHQQLKNTN 170

CLSYSALQVLSRRCYGKQRCK I IVNNHHFGSPCLPGVKKYLTVTYAC 164
CLS S  ++ RC GK++C + V+N FC PC+ ¢ KYL VY C
CLSQSTTSKMAERCDGKRQCIVKVSNSVEGDPCV-GTYKYLDVAYTC 216
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