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62 FREXFERNEHETR

[5713%

ERBAFF T —FET M2 h—— AR & R
15.62, MBI ERNE ZFRME DNA BAFEAR =4
BT E, ZERARAF THERKHETHRIT £
FEeAR R , NG HE B | B b R T 0 | B s 2K
RAEHIV B S iSRS . ZRBEAF THMK
ZIRBHR RILRITER. ZR2HUEAF THEX
FEOASZ AR AR 15.62 NEBHRI AR
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LM ENER - AZERBEARKEE 15. 62, XML EF 444 SEQ ID NO: 2
IR AEBRTFIANEIR. RESKAERAR. (USRI 4Y.

2. WRAERIFTAGER, HBEETHREK. XOUMBTENNELD
FF5IRA L SEQ ID NO: 2 i Rty BB A7 E 4 95%eh A8 5] .

3. A ER2LFFRNEIR. RBEAETEGLAA SEQ ID NO: 2 Fr Rey &t
B Rk,

b —HOBHEBER, KBEETH RSB RO OR Y T4 Py —f

(a) AR 4 SEQ ID NO: 2 R RARBMFFI ML IRR L L B, X014, 474

W% H R

b)) 52HBHH (a) EANEHER; R

() 5 (a) B (b)) HED T0%HE NN LB H8.

5. WBRMERAFRNIBES, AR EETH RSB ERE S48 L4 SEQ

IDNO:2 R R B EARFIN IR TR,

6. R RER A RN EBHH, KB EETFHRLUETH N FF LS4 SEQID
NO: 1 9 325-753 f#y % 5= SEQ ID NO: 1 % 1-1790 4t % 51 .

. —HEANFEIUFRNEAERE, AR MEETERMAHESR 4-6 Bty £
~BAERFAZBHBRERE. RERERARABRANETRNEL &4,
8. —MEHANFLIMT RN RE TR IO, RS CETEERE TT5
— M E M

@) ARMERTHAGEARAR MR LS W E Tl &

) ARMER -6 FHE—BRHNERFRIBFRBELRL SN E I HH.
9. ~MAAAXABERYE 15. 62 FHNE KOS LT, RRIELETFHAE
FERE:

(@) EXBAZKBERKEW 15.62 44T, BARKANER SRy TR
HE 4

0) AEFRNFLBHEAA TR ABREDE 15.62 R MW £ k.

10, —MESERELNHE XBEETHRAALR S ATARBAR NS
15. 62 ke 4 & By HL1K.

1, —XBYR RV L REERRA N LY, BBEETENERM. (k.
BB MAAT R LR 15 62 hEeythoy.

12, oM ER 1RGN, RBAAETERSEQ ID NO: 1 i Fth S B4

_1_
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By —MEHER 1 FRUEGHORA, RREETHRCESHA TATAS
BB A 15,62 FEUh Y. HRANEME BT .

M., —HEUERAER1-3FWE—BRABERF RS KR LNERRERZR
PRk, L TRHEERNF RS RN RAR, RARWFR S Wy &%,
BERUSBERTIIRIT LS RAXERERREYNHERT R,

15, mRAERI-3FME—RHNERFRS KA MA, LBAEETFERAFWH
BARABAREE 15. 62 ERY. BH, HRNRWHA; 220 Fhi
SR .

16, WARAER 4-6 FWE—WHNERFANWEBRAITHRA, HREETFEHE
AHURTERT BRI, REEAFAATAIRE, BE4AFHEEES
B

17, RABR 16 R 1NN FWE—RHERFRNSIK. SREHRB LN
MR, ASEETRRRSR. SHERAELT. B, FHA ISR
NELARANESHFLTEINREAREAN DB R BT 5 A S AHEBUMHE
1562 R EHRMRRNGHA M.

18, MAMERI-6R 1 FPHE-RHANERFRNSK. FHEBRLoWW A
A, AREETRIRSIK. SUERR WL TRTOSHMNE, Ok
W, HIVRRAGEEERRMEXRENS Y.
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—HFWER——ARRBERYE 156 AL AME RN I REH

ARABTENMBEAGNE, AEHRE, KEAHRT —RENSER——AZ
ERARKE 1562, URRDLIKNEIUERES. XX USRS H
Mg ey R & F xR A .

RARMRT AN EENRLBIH. A, cde2 WBARBR T 2K A
MEXEERAL. ARARAE BBV EGN NS (EO%EABAS: PTKs)
BRI EMBRGAA I RENDTEE., SHPHBER KA PTKs v
HENRBOBEMEN, HE5-SAXMBAEX. PTRs RH 4 Do £ K HF 024,
Pl R AKETFRE, DM EEKET, SERNBETF 1 LR FapAL
B¥. ZRERRGERNSSLERETAX (Draetta,C., Piwnica-

Worms, H.,Morrison, D., (1998) Nature (London) 336, 738-744) .

A2 EPH/ELK ¥ B (HEK) /& F PTKs #y % (KB4 £ MR % B EPH/BLK K. &
BE-SBARERBEAETRL, AH e BEEAEEWRIE. EKABAE
FORAUERE, XP2-—MEIRUR-IEBER . BAABReHEAN -2
EREMAL R, AN N-RE T HERARE. HARY C-RBEEHNE
£, GEINAAXBAFRANGHNE LR E. HEK 09 BT B4 PTK 403
WA, B8 —MRB W ATP-2 &40 K R4 (CXCXXG) , DFG AL 5 FIBH, UL
B BABREFRUAA. HEK ERLBIY CRE-MEFHRABRE R,
URENFRA GG AL REARBMEN. HEK A ARKRR YRS REK, &
—RAMECEREUREEWMRE IR LT RIER. Bk REERRLS
5l & — &b A fK By sk B BB (1. P. Wicks, D.Wilkinson, E.Salvaris, A.W.Boyd,
Proc. Natl, Acad. Sci. USA, Vol.89, 1611-1615 (1992)).

BREFCHOIMELIN, EEER. A%, A, . Y, BF. &
R FRER. BB BARF. W, BREEY, KX VNS ROEREE ADhE
ARMBENRLAYEHLL, BR-FDRbTREN. KEUHOL B ATK
B BB 15,62,

WMTmERRAZRRARNE 1562 FUAR Y BRABABERLE T LN,
ﬁﬁ%%%*ﬁﬁ%#ﬂ,Wﬂﬁ%ﬁ%ﬁ%ﬁﬁ*%&ki%&é,Eﬁiﬁ
BF - ERESRES SR ARENATHRBRABRNES 15. 625y, BIEL
REMEEONAERTT. FAZABEABRER S FUETERNNI T4 b

—-.1_
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RRAAZZEOERBRARARRA THHEARG T AR, INFTRHRTS
RK1IRDEA/RABTHGEY, BRI ERED DN EEEEY,

XA - NENEREDBEEF NI R —— A EBEBREKE 15,62 Y&
HAB. Rumfadisdy.

ARYHE - NEHRRBRDIL KRG LI HER.

AXAEE - NENERFEHHDATRR AR 15. 62 WL B BBty
B K,

KEPHE - NENRRECARDATRREABNE 1562 WL BEBE
ERITREEEHM.

ARANH —NEMBRE AT AT RE AR E 15 62 Wik,

ARKAHZ —NENRRBH AR BE SR —— A TR B2 5 B 15. 62
By Fik.

AERWE - NEWRRBETHAREWE R —— AT HRBAREE 15. 62
MM, HHA. BEH. WEH.

FEAWED - NEHERREDW AT EA SRR EABME 15 62 2% M4
R H %,

AXAYR—RIBEHEIK, ZSMEAREY, B4 BEA SEQ ID No. 2
AERFINEM. RARTHER. LWFERFBRTEN. BdH, T£K
ZRASEQ ID NO: 2 B XMFFIH £ K.

ARPAEFR-—ROBHEIBER, CLEAE THAY —REER TR L
K

(a) 45 45 B A7 SEQ ID No. 2EABFINSIRG B TR,

OR-F 2 £:3. JOREIN-FX £ F

COF QRO EHERFFEAZITONMAR N SR ER,

E&ﬁ,ﬁzﬁ#ﬁ%ﬁﬂ%ﬁﬁFﬁ%—ﬁ:mﬂﬁﬂmlnm:1¢
325-T53 w9 ¥ 5|; #u(b) KA SEQ ID NO: 1w 1-1790 {4 5 5.

RERRNSB—REAXRUSUFRORA, BIEEREEK —H5
ﬂﬁ%ﬁ%lﬁwwﬁiﬁm,ﬁﬁﬁw‘%%ﬁ%%%%iﬁw;—ﬁ@%%
FRERE LA ERRAFT WS ERE NS R 5E.

ARPEFR -5 REH S KRN AWk,

ERRES R —HBHGEB. KE. BHRR IS AR R®15. 62
&Eﬁﬁ%%é%%ﬁ%,ﬁ@%ﬂﬂﬁk%%?%.iﬁ%ﬁ%&mﬁﬁ%&

_2-....
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REPEP R —FENIBUEA L CREREE 15.62 BARYRAH AW
RRBIR B RN, QEENERRRFFRRS KRGS TR 5
WRE, BERUEREFELZAS RN ER S WEH.

REAUF R —RENAEM, EEHEXRALRREEUY. BOEH. RBH
eSO PP S N kT ok -2

REARSBRARANS P/ RSB EREHER FATEE. REHE
RRAEERREL U FAR KR AR 15. 2 RARY A RERNTY
HY R #

AEXPAHEETEE FRXABRNAT, HEFBNBEAARTEREHH
PA: R
ARPH BN ERFFEAGTHARERESN AT EAD T4 L
‘BRFF” REEVUHR. BERRSBFRAEL BRHL, BT UK
EFARAHHDNARRNA, BN TUREERNEN, REFXBRE L H., %
M, RiE “BEBRFF” REER. K. 2RIFERFFREHEBREH.
BERKATH BRERFF” SR-MARGEENEERLTHEAES I M,
TR PR R EER TRAFHAEBFFRN I EFREARS THZ
WEENRAEER.

FORBESBHER “RE RE-BAA - NI NEERBBEBR KL
AERFINRGRENFUTRFS. KRR TRERRRF AR HBF 5
FTRERSHMERNGE. FARBS. TATELY “REB” &%, XddHk
WAERAAGREERMEX DN EHNRUERR, pAXARSHEELAR.
RGO RAERFERE, wAEEARS R LR,

“GR” REEEERFIRBERFAF A RSN AR R H B b
%.

BN BB REEAERFISBERF A TR E SRS ARG M
ATHE, —ARENMEERREFRNH I, B EHRTRNEERREE
BREH - NBRENEERRY TR,

“EMENT RERGRALTFHEN. ABRRAWLEIBREG K. X000,
RE REFEN" REARN. CHANRSCRBERREE BREARN Y S M
B HRRERRRE AR S HRERE A0,

“BAF” RELEAFABREARB®IS. 2260, — AT EABLRL

_..3_
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FATRAF ZEORERGSTF. BEHANTULEZOR. ¥R, BALEMK
EMEECTELATRBARAELS. 295 F.

“HEFEA” K “WeY” BHUSATABEREWLS. 2440, —FTH
RAREFAZHRBEARBBEIS.2QNENFEURARFELENLST. EHAf
WEYTUREEEOR. 8. ZAACENREFECTELSAZRE AR IS
15. 62089 4 F.

“AE” REAZEARAREHIS. QNI LARE, aREARERNA
BRER. ZARENRERATRBEAREELS. 2NETMECEWFRR.
R AL ERNAE.

"EAFHERER LTS RAREREANREESE. KX, BEIRLEHRE.
FHPBEHBARARBAFENEORACEREUAZTRE AR 1562, EK
TEHARRBEERETE 15.62 AFERERERBRER L2 - EWF.
AT AR 15. 62 & RO T HAERF 7|24,

“HAMY” R “EH BEHEALGTHAREMEEAGTRAIRERNNZ
BEBARES., Ao, FH “C-T-C-A" THEHEAHFF “6-A-C-T" &&. B
NBHELTFZEMENTURBINE AN, URBZHNEIBRESTHER
BZEARXHABREREBEEAAR D .

“HRKE” RBEINERE, TURH2ARESAZL2EE. “BrEE” £
H—HABLENFH, HEV)THINHZLENNFIEREBRORER. &K
FARNMEATEAIESREBER KN X FTHTHK (Southernty K
NorthernBP # % ) kAWM. XXILFRNFARLAXEH4 TR E N T2 H K
WEFFISRFIENTEUEBERENRZGCTHES. XIAFBRTHURER
KA ELFERFRUEES BHBERERKNAGHERBLAF I HENE
EHBERUERBAEEMEEA.

“HEMRELSR” THEERARS HAEEBRSEUBRF T & FF 5 4 E R
MHELR, TRHEFTFERNEHESEE 2R, B IMEGALIGNE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNFE F TARE R FH
Wy sk fmClusterit X B Mk £ A% 5 (Higgins, D. G. # P.M. Sharp (1988)
Gene 73:237-244). Clusterix B T2 B A Bt 2 B 69 BE B 44 & 41 5 HE 7 AR
. REBEBEURMBEEREA 2T, BAEERF I K 5 AfoF 5B 5 # 48 6
MEsRBRTRIHK:
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FFHlAL FF 5 B H] VC BE oY 7% 22 4K
x100

FRANEREE —FIAFHRBRES —FFBFEHRAEHK

H. ] LB R ClusterF R A RGHE A My ik mJotun Hein MEBBRFFH X
B By A 4o ® (Hein J., (1990) Methods in emzumology 183:625-645),

‘it REBRRF R 8 H T X koA R A B AR AR A A R AR
FTUHRRNEE. ATRIERROAERA Y, WARTHEEBRTAERL
ARAMAAR, FELNNEAERTREMARMEEAR, RATH A LH
EAAAMEAENARERTEHERZEAR. P RARFMHAR; HARMHAR;
AABGRMAEARE, LARMFER, XHARMRAR.

“RX” BRI HEHDNARRNAFFIEHWEEBRFF. “RX#E” BR¥S5
“HX#” EANBRE.

“MEW” ERIFPE S EARBRNLFESHY. XM LFEHDTURA
HE. BEAREEASREIET. UBTAVWTREDRERR; THETELNEH
M % K. ’

“FR” BREZENHREL>TREABR, #n Fa. F@ab), XFv, LRl
BEHEATHRBEBRBELS. 2R R EE.

“ABHHFER” BEREGELEARBNEBEBFARBRTRSAREKEN
AL, BARE RS EFENHE.

“ABE —HAEBARAECERGTE (A, ERERTENRERX
RIB) ZFBH. bioil, —MERTENEIHERBLIREETESINTR
EXEHASEL R, EREHFIUERULRE LA BEEARRAGE P 524
FORRSTRELSEN. ERNFIVERTHERE—HEH -84, LT
HHEZBRHBRBEZREE L4600 —Hs. RRAEARAEUTRECRAFE
WRg, BIMIRESEN.

WARZAH, “HEE REWRAELELIRFLETER (REREXR
WHR. EHRFFEHRERANFRE) . v ERERANIARBRRETHS ER T B A
FRERBEAESLY, BRSNS REFRR SR ENARARRETAFEENE
R F o, WA Edihe,

WEAXHR, “HENAZGREARHE 15. 62" RIEATEREARKM 15. 62
EXRLFERREEMANECED. BX. B TR, KHAHOEARA
RERAGENEORALEAREUAT RSB EARNE 15.62. XX AN SRKE

_5-.-._.
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FARRARBRER LS Ar —WEW. ATEBARMM 1562 5 KN4
E&A|EBRF .

ARPRBET —MFHER—— AXRBREAREIELS. 62, HLAK F=Z mSEQID
NO: 2P A BEBMFFIA RS, KXANSRTUREASIK. RREK. 6XF
B, RBEALK. ZEXANERTURZRRLENH T, REMFEERHNTH,
REAEEERNEER AL E X W, S, BE. B4EY. Rafdgils
WAk F k. REEAETTRIAMEE, AXANSRTUREELS,
R UEFEEMEY. KXW EZRETEER I CERRN FRARKE.

AENLAHEATRRERBE 5.2 M B MEMRXUS. WRKH
iR, RiE “RHB” . “fTEW” fo ‘X4 REERERFEARANAZR
BMARKE 5.0 HRMANFHRIERNIRK. KXASRKNAFER. T4£Y
REMMTUE: (1) IF—H, KPP RENEERBAEIHMATRERT
BERZE (RANWEBERTFEERAE) BR, FHHRNVAERTUE LT
AREBEFDTHDN,; XH (11 IHE—HF, Xy I RFN EEBEREL
MEMEEAREEXARKLERAE; RF (I11) IR, XFPRBRFK
HR—ffen (b EKERFENALEY, AWRZ_BIBE; 24 (1V)
RHE-M, RFMEERFIIREGHLRRERAN RN S RFF (i35
IR RFPRARGLUEREFFHREFORFF] ) BRA L, AW
B 00T R XUMB AN ERFCAHEARAR N REE .

ARURGCTEHER (ZHER) , BXHEKG A A SEQ ID NO:2 £
EBRFINERNEEERAR. KXY EHLHRFFIEHE SEQ 1D NO: 1 #y#
HRFF. ARANFZHUFRENATRALREN cDNA XEFLIAN. BEEH
FHRHFBRFILKNA 1790 Mok, HIFHURAE 325-753 AT 142 NE KR,
REEFEFRABUERA, WEREATKBEEARBHAHUSG KL, T
B HZAZTARBEREE 15.62 AHATKREAREmHAUN .

AEANEZMERTUR DNABAKR RNAB KX, DNA K A3 cDNA, R F
% DNA RA T & Bk #y DNA. DNA W] DUR ey B N AE 8. DNA 7 QLR G4 &
Fohmaek, TR RE RN RE X F ¥ LS SEQ 1D NO: 1 BT R 6 44 43 X5 5 40
REAFZHHMERE. mAZARH, “BHNEREK EREATRERD
FLF SEQ ID NO: 2 & B MR Z MK, {25 SEQ 1D NO: 1 i Rty 4w 40 X 5 5| A £ &
WA 7.

7 SEQ ID NO: 2 Bk M S KM 2 M ERAHE: RARBE KO RDF5;

._.6_
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RBERARDHF I EMMMRD T, RBREFRAREFF (Foftdk i Hio
HEFF ) URERBFF.

RE “RGIRNIERER REAERDLERNIUEROLER A
B/ RERDFFIHNEIETR.

REPARF R ERUREBERNERE, AL E5RRAAHEANEAER
FolthEREERGFE. X TTEh. REBFRYEREATURRKRRE
EHENERARERRRENEREK. LB FRERALHERRERK. &
AERBEBBAERR. DEAYFIEFT LY, EATFER N EHERAEHY
R, EHEE - IPREMBFBREIBRR. GEARFEN, BEF2NEFLAELSR
(2: 5 7§ TR

FEALSREU LR FFLXGEBER (FAFFZEEFED
50%, tREEA T0%AEEM) . REVKASRETBEGETERLVIIRS
BEBRIERNSIEER. EXLAF, “FHELE” BE: DERESETE
ERBHBETHRZFERK, 40 0.2xSSC, 0.1%SDS, 60°C; 2 (2) 2 X v/ %
MR, 20 50% (v/v) FEBLAE, 0. 1%D4 /0. 1%Ficoll, 42C%; B Q) KEH
ZFFFZEGAREEEDAE ISUU L, EFR I bR A Z AR, #H, TR
XWEMERRDYSRKE SEQ ID NO: 2 i Reh R R £ KA M 5 o & Y ¥ o g

KEPESREULHANFINRAROBBRAR. WEXZHAFH, "8
FBHKEZLR 0N EHR, REEED 2030 MEHEK, EFRED S0-
0NEER, REEZD) I00NMERU L, UBRABROTH THRNT R
R PCH UFHER/ RO BRDAZTREAREE 15.02 W2 B HH.

EEAFHERFBERAEAUIFHHARE, EAMBALESRE.

FERHREGATCBEREE 15.00 WERNSBERFFIGEAL A
R Ao, ARGNERANEXBERLSELHHR. ZAFERCEEFTHR T
DRAF4 S RFAR cDNM XERXURHEERGEBHERFF, ) RAEXE
MR R AR Y R AEEHB SRR LB TERA .

REANDNA FRFFI ek F TR A EKB: 1) AEEH DNA 2% X4 DNA
F5l; 2) ¥4 % DNA B 5 BUIR B B ik £ K o4 W 4E DNA,

FRBRN TR, PEEXFALADNARFER. DA FRINERLELRE
BEXANTE. ESRARANFTERE DNAFRNAE. 25 RKLMA cDNA
FRAERZRNBRLZEAGHEEEHS T okNA HF R THEHF, BREEEH

_7_
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WK CDNA XJE., REMNAWFZEHFHAROER, EANEHTAE LS
3518 (Qiagene) . ToHIZ cDNA UE 4 & 8 % B & i (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . 7 4% 2| B k8t 5L A cDNA X &, #w Clontech A& Ky F[6] cDNA X J&E. ¥4
HEERAREBMRUEAN, WERINRETHEETLE.

HREAT ENZL cDNA XEFFHEARALANER, XEFELE BRR
F): (1)DNA-DNA 2 DNA-RNA A %; (DFESEEDEHHARE L, CIRRA
THBEBME 15 2 WEREANAT;, OBIRRFEARRNMEEMFEEE,
XENEFARZAGEATY. LRFETRR, BN EHFTERERA.

EEOMFEP, 2XFANRHEESEAXAHNSZRERNEM —HoH
B HKEZD I0OANBHR, BRFRZED OANMEHR, EFRED SONMGH
B, RFEED 100 EHR. i, RANKEEEE 2000 MEHFRIA,
BRENA 1000 MEEBRZA., WAFTANR4BEREELALANEEFIE R
WA LA FESREONAFT ., REANEERTRF B YART UA RS
DNA 4T VAR T R M A &, WA R Com e ) %

EEOFFET, BMNAREBEAREE 15. 62 RFAXANED A TH
R FHE AL Vestern B, BAFEINIEE, BEKEZRRNE (BLISA) %,

2 Fl PCR $ A ¥ 3% DNA/RNA 8974 3% (Saiki, et al. Science
1985; 230: 1350-1354) ML B A FRAKR L Vty K H. 45 R BB N E + 43|
4K # cDNA Bt, Wb {# A RACE 3% (RACE - cDNA K3 thiEH W 3%), f-F PCR &Y
SAMTRERAXFATFORLANSIBHRFINERELHEE, FTHENY
AR VR AT i R vk B Fo Ak 438 By DNA/RNA K B,

WERRARENEALANEE, SAENDNRABREWIBERFFTAHAY
BL77 3k o WL A4 £ 1 3k (Sanger et al. PNAS, 1977, 74: 5463-5467) =,
REEZHUERFFINELTHEHLUNFRAANEE. HTREL KN cDNAFF, A
FEREH#T. AHTFEMNEENTEE cDNAFF|, AR L KM cDNAF
5.

AELRLFRASERLANFEHEROGER, URALKANERREEA
AZABAREM 5.0 KEFHEEXRIRZANETON, UREEHAHEA
FHERRERLE KRG F .

EREAT, ROAZRBEREE 15.62 WEZBREFRFFAITEANAKE T,
UHREERRAFRSZEHRGELAEK. RiE “BE HEAAZRp0EE

_8_
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e, BEAE, BERE. EhaERE. AN aRREERE. FEX
REIAEHRE. EXALAVTEROBEAAHEEART: EOF P RAHET T
B 5 F iy F L &K 1K (Rosenberg, et al. Gene, 1987, 56:125): 7§ 3,34 405k
B F 35 B pMSXND & A # 1K (Lec and Nathans, J Bio Chem. 263:3521,1988) fn

ERBERTRENKRETHRFIENRKR. A2, AEREEZRNAH MR
B, FAREREERTUAFHEELARARK. REABREH N ETEHALE
BELAARREL. BT, FRiIEAHAHE AL TH.

EFHEEEARARRBA T A THES HDATERBERBDE 15.62 1
DNAFF|Fo G BENHF/BBERAE TN RERE, BT EAEHPELDNAK
A. DNA S REREAR. KAEHE A (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
RO DNAFFITAREHEAREEARFRELEF T L, UEF oRNA AR, X
BEZFHRENATAH: ABHESN lacK trp B5hF; AREEKNPL BEF
T ERERTREM LHNFHEHT. ISV H BRI T, £ fam i SV40
BET. REFZHENLR il g — R oW TRHAXREER BSR4
HEEXRFTPRENBSTF. RAERTAEHRRLANUBERE LT Af
FALTH. ERATFENNBTR AN LEHERSER MM F W TR ¥
W, METEINARENMAEAET, BEALH 10 3 300 MgExt, %A
TEHTUMBEEANER. TENAFTREEZH AL S % —Mey 100 7 270
MEEMNE SVAOREBET. EEGEBEBH NN S EERTURRFEHNE
T%.

o, REABRBRAMCE I RENABRFIEEE, URGEA TREL
A EEHRARBER, WEASARERAG _ETRIER. FEERL U
REeXtE&d OFP), XA TFTABTENIRERAYFEENLE.

FYOR - BBERAABKE 0T RBFELORE/ BRI ARTH (B
T HETE) mAEEFILER.

ARXHF, GOAZBEERYE 5.2 WEIBERREA LSV TRNE
ARGTHALBERNFEIAR. WHRSHAZSV IR ELAEANEREIR
B xaE. KRB “FXom HEMEK, vadan, REREAHLER,
WEREN; REGERYEN, pilahait. RERMEATFHE: KBHY,
BREWR, AWARrEGEYIIEE, Ko oME, S8l Raal
R4 S2 K ST9; SHMAAM A CHO. COS 2 Bowes EXREHHE,

_9._.
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Ji A% & 9 P if o DNA JF 5 & A B if DNA FF 5 o9 B 48 R R 4% 1L 48 = 40 B v A
EHBBAARARBHEAEARAT. BT HAEHAED O KGHER, BRK
DNA R Z A MM T ERBAKMEWR, A CaCL,4E, FrANYRERY
BARF R, THEFHRAMCL, RFE, B b THE TN ZHAT.
UBEETREMAEN, THRAW T DONAH R E: #RGIRE, H % AN
WAFmBHES. _mFL. BRELKRE.

BEAEHANEADNAER, AAXRANZEHERFNTHARREARATE
HW AT A BB 15 62(Science, 1984; 224: 1431). — M ERHHFUTH
B:

D). AXEAHREA AZEBEBRBE 15.02 0 2R G EREK,
RACHUS B HBRNELARABRAE VXL T LENF I AN,

Q. EEENEREPEREEHMN;

). ANEFRES AT LE. ALFAR.

EFR(2) 9, REFANEZER, BRPANERETHEEEAMNE
AEFRE. CTETETAREAKNAGETHOES. YFTHARAKAEL NS
MEERE, AEEN Fd WBELEBRIMFFR) FRABENEH T, RERE
¥ 3 — BoRd |,

EFR (3) P, EALRTEHTERA. o ELRE. f403
mpit. WRFE, TAALHEN. C¥HFRECREEAREN QT I ELE
gV ELANER. RUFTERAFBEEIARAAR T RN, IEFFAEBEFL
MTF: EANEAHALE. RONEALE@HFR). BN, BERE. BFH
A, BEL. o FHREN EERIR) . RMEN. TTXHEN. BRANHE
# HPLO) o v A MBEETERR XL EHE4.

FERAMERURZEZ KO ERA . BRARAHEATEER TRFBET,
Blm, FTRTEMERE. WERGZE., RKA. SXRE. HIVREMmA R
W%,

EONBMEERBRUNABEARMET N EEHALEHNE. A, cde2 By
RARBRUN THARANRXEL AL ERABARE LR EOHR®(F
EEEAREEE, PTKs) PR TEWHRXHEAEFYESIEMNL)TEA. R%RH
MAERREPIKs WEAEEHVRBMUN, F5 - BAXMEAX. PTKs R¥ %
EmAsKBETFHZER, AR EKETFIER DARMTELKET, EFAK
HFIUARTHRAKET. ZXKRANERSPULRRAERX.



10

15

20

25

30

16

- --n L I S L L

% EPH/ELK #®§ (HEK) & F PTKs ¢y 4R S MR A8 EPH/ELK XK. Z&E &
E—SAREMEARTRE EKAFAS8KRRRSRE, £-SAKD
TMHMEUREENMNREDS RSP REA. KW FEREHLI R -BA
0 W BB .

FEAWF R kA ES ARA RS EPH/ELK X k& o Wk iEm— &,
HHERAAHOHEDFHR. EXRVNSIRERAEANZRAEKETHXEK, A
THEINGBAKKTEREE LR, WARAKBEE. AEAGRT. ARFER
ARE, HEARYBYENBRINEKEREMBELE. RERALEEL. £
KEREFHRAETNHER, FFEMEXHNER.

BT L, AR UEA K EPH/ELK #(B§ (HEX) 15. 62 MRB R ERZ L LM
RFEALERMKEEZAME. SEABER. RE. XFELE, XBRFLERT
T

BRAFENNE: TALKEE, FAALHKHEE, THEAEE, HERR
MR, afiE, ILEE, KEE, PRENE, FENE, ERXapE, €8
B, BRRAME, BRE. TEABE, 948, FEWHE, KEE, BHNE

TR MRR: FAMOHMRAE, EXNERXTR, XAEEW, K, &
RHER, BREECNX, BEH, EENLSL, BA-BREEE, CEDE
FEkbR, RAMBHREARARGHER, REEATHBEEE

REEILE: ZXER”, BR, BAsw, RESMESR, BFERRSR,
WEEGE, FRERFAK MWL ERE, BATRSE, K. BWRIAL
FARBER, BSXTREFAREEAR, 2R MGKE, BXTREE

RI: MEHEEHENX, £¥H, FA%, @EEk, BHEX, BEHS
KEEL, BARMEER, QMX, WK, HBHEEL, ERE, TEHIX,
BRR PR

AKX HE A K EPH/ELK #( B8 (HEK) 15. 62 Rk Z R ¥ XH A R L REM, @
R E.

ARAWERURZERAERA . BAF SR TEER FRRE BT,
Blon, TRITEMRERALZNERENE. FREERF. XE. RFEHLE,
FhEAN, nAMERE.

ARALRETRACMSH UL EZRE A X EE EHRAD) AZERE
BRREE 15. 62 BYETRIMY T 3k, BMAFREALT KB EBMBTE 15. 62 A M4n o E
Mok, THERAELFRERTSARIFREATRNELEMEE. A,
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RAEHYNEET, ARl NARBRREIAZTERRE AR 15.62 WEHMNS
MDA T AR A RS 15.62 -8R, RAENTHYRGERZLREER
5 A

AREBAREE 1S.2MBRANLERERARE. e, THRRXY
PRI E. ARBRBEABRNE 15,62 WHEHAATUS AT HRBE AR 15. 62
goXHBREe, RENRHZEZRNTAE, RRSASFRNERTELEEE X
ERABKELEWF .

ERZEARAAOKEDE, TURAZRBEARADE 15.62 WAL
e, BRI MG AAZTRBEAREE 15.62 LT ERZEAMEAAN
PrHukmENLWEERENN. ALARACEWNERTE, TUFR LA
RHRANEANTERGAYRoRUY. B 5ATEREARUDE 15.62 5460 % K
FTHEARLRADIZHNTRAEGNAERE S THMYEARWIEN F KETRE.
fEake, — M X AT IRBE AR B 15. 62 4 FHATARIL.

REPARBKTRAFRK, RERFR. T4, XUOR N8 8KIEDHE N
EFERERTE., REHRETUR S ABRAARETESE. REHERE T4
HAZERERBE 15. 2 EREZRENIAE. XUFEEEELIRT): 2%
Bk, BrBEIA. HEHME. BEHAE. Fab FRfuFab XA XEF AW K
B.

FRERBENAFTRAZERREAREE 15. 0 EBIHARIW (WKL,
MR, ARE) I RRE, FRENTATREAERNE, GEEFRTHK
ERE. AEATKRRABRYERE 1S.2NETRAANBARAEETIRTLRE
H A (Kohler and Milstein. Nature, 1975, 256:495-497), =j@¥ A, A B-#
MEZEHAR, BB-RXBEHERE, HAEZEREARKNTERE SN EAHR
AT AHEARLE” Morrison et al ,PNAS, 1985,81:6851). WO A& &
BHPEBHBA (U.S. Pat No.494677) Tl FAFHA T HREE A B 5B 15. 62
By H AR

PMAZEEARBEE 15. 62 AFERTHA TRRARMERAST, SN FLEF
APWAZTERBE R 15 62,

S5AZEBARBEE 15.62 £ 40 2 W B SR 0 T A B R 4 R ARIE,
ANRATRERE oA, AR BRAFCHTERTESY — et Gy
ERTHEARGEMFTAFREEHS.

PERETATRITH AN E - RRBLALEER. PATABAREE
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5.6 BFEMENERRART S AR MY ER (e RE L, EREY, 48
RE)ENMEE., —MHBENTEERAFRELHA 1 SPDP, REMKHER, &
R-MENXH, NEFRECTHAEL, IRRRARTHATFRARAZRRAR
BB 15.62 FH 40 S

EEPAPAFETH TR EAZEREE R HE 15. 62 XN EK.
%35 YR B oA T DUR| B P A R R R AR 15, 62 BT A R A

ZRPARFRERBPEZUBRMNAZ KRB ERBE 15.62 KEHDHRBF
., RO BRER ARG REY, HEFEFISHINT AL REANRE. RBFFT
BAAAZEBEEBRNSE 15.62 KT, TUAERBATARAREH 15.62 &
BAREFRTHEESNARA FOMATERB AR KB 15. 62 RIEAWERR.

REAHERAETRAER G2, A, 2RTHHEN. LFRBHTE
FHETE, FRAT SR LR SNERE R, EFNERFTREL.

BEMANTARBEREE 15.ONIUFROTATEMBTEN. XEAT
BATATHAETFAZARRERE® S.0NEREABRE/ZERXEAFE
WAMEE. XERRMRY. EANEFABTEERWRERK TRTATEX
BERNAZERE AL 15.62, UHEHARESATERBAREHE 15.62 %
M. B, —BERNAZABERAE®E 15.62 TUREEN. ik TREHXS
WA RBERYEE 15.62, BTE5THNRALES, BERZES/ERE
M, BREANEAEATEEATATHRTATRREABEE 15.62 kAN ERR
ERENER. XETHENRERADIEZHRE. RS BREHXFE.
EABFRE. AONREFTATHRDATARBEABRKE 15.62 WE M HB#
BEHAMRAN. HEETHROAZERRERAH 15.2 WL RN EARZIEAK
7 3= 7 T B & XK (Sambrook, et al.)., B4NEH 4 E AT KK E 8 K%
5.6 2B ERTEEINEREFESZTHRA.

FRERINAGKARAN T EEE: AEBHFREBEINBERAAL
B RERIEIRE (DHRE. SHERRES) ¥ 2 EFRE AT, B
KBS RAE.

R AT REE B BB 15. 62 nRNA &9 B4 88 (4 K X RNA f2 DNA) DL B
B EARLANEE XA, HBERE —F a4 R0 #1452 RNA BYBEHE RNA 2~ F,
HEANHREBE>TEEANRANASRFUATERTEBAYHER. RS
RNA fu DNA R A% Bg W] Fl & A B9 111 RNA X DNA & R AR K15, B 08881k
FOREEREZHFROBARC ZRA. K X RNA 2-F 9 38 3 4 45 3% RNA B DNA
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FAERAREAEFES. IHDNAFFEELIEARNRNARSBEGTH
TH#. ATHMERLTHREN, THSMATESLRTES, o mENY
FRKE, BESEFZ AGEEN AR RRERI TSR — ke,

HHANZEBEREE 15.62 WEBERTHA TS AT RBEAREMSE 15. 62
WHEXEREOW. REATEBREAREMN 15.62 WS MFRTHATAMNAZHK
BEBRUME 15S.ONRAETRERFTRATAZ AR AR BB 15. 60 58k
K, WA TR A BB 15. 62 B DNA 5 5 7 Bl F 5 7B 4 A A 4T 20 25 L 3
WT A X R E R BB 15, 62 5 R ORI, 2 X BAR /¥ Southern B 8 3%, Northern
k. RURXE. IBERFTEHRAFHEBER, HEAHRANEHTHA
Bl#ERE. ARANIBERY 2R AW THENEH4E ZERES
(Microarray) 8 DNA XS H (XN “EEMXA” )L, AToW4as hLHu2ZR
FAPTFERLE. AAZTHREAREKE 15. 62 45 7005 34T RNA-B S B4t
BB (RT-PCR) RSN B b T RN F AR B AR B B8 15. 62 that = 4.

AR AR 15 62 KRG RT L TH TONAZREARKS
1562 AMER. ATHRBREABEHE 5.0 REWHALESTEHARAT
EERBBEE 15.62 DNA FFIMELEARE. B, k. B4R EETRY
%. THEAWE AR Southern EF#isk. DNA JF 5 447, PCR Fo 4 20 2 4o U] 2
. A%, REATRPHEGH KL, HA Northern BilisE. Western B 3
EMEEAGEATERE,

ERPAHFI A REREZLRANEN. ZFFILBREMEAELEA
REGEBMEHEFTUEHAR, BH, FELT QA LNEALTMEHK
fim. A, RARVGETERFFAINE (L2450 W e EFE0TH
FHREREARTE. REALH, A THXLFASAREAEHMAR, £
EEHNE - P BRREXLINAF 7| S F Rk L.

MW &, RECDNAR APCRE| 4 (fEB615-35bp), T UK FH EM Fief
hl. RE, HXES| WA TPRFASEFARCKRN KBRS HE. RE
MEsHMN Tl HHAZENL S EPLTAT HHHE B,

B A HMEPCREME, RADNAEMA ERha ke, &
RALRAGBELERE Y, BIXUF %, THAA AR BEIREKRNLR
BABERATETERE R, THAFRERZMHE S RO EER
AR ARLHARS RN REETR AL RHL, NTHERERERY
CDNAJE .

— 14—
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WDNATLIE S PRI RE KRBT HARMUREK FISH, TUE-NFRPH
B HAATREERE N, WEARANEIRL, HWMVernma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—EBEFFHEMA R REERTE, WFFERLER I ECLERT
UG XEEKEM XK. XBEETHFH ., V.Mckusick, Mendelian
Inheritance in Man (¥ &t 5 Johns Hopkins University Welch Medical Library
BARE) . KETRIHYMN, ARERSVE A ReERE EHkR
ZHEBXR.

BE, TEUNCERMAERMREGONMELXRAFFZR, WRE—
BRFANBRNMIARANERE, TEREEEFAEEMEPAALE,
WZRETHRERRAGFE. LEERAAEBRME, B¥SREEIRRE
EE S RN, AR E AR T A A A T cDNARK 5 By PCR¥T 4 B 49§k &
EHM. REENAHEFEEMEAEEAEANIHREY. BHBELESK
FAH KRG FEREBADNA, TURSOESOOMBERRERE M= —# (B E Lk
A B Bk S A 20k0 0 i F—ANRED .

AURAZANSIK. ZHEFREEHERS. BEA. #EAANFPHHANS S
ENAABRERAEGEERN. XERKRTURA. HEH. 28, . oK.
FHUREMNHLAE. AENETRLARENSRAERAURTEHEHEK
ROBEPBYEA . XLAEPTUENERH TRRFIET.

ERPERBJEH —HREHEBANLGERRAANE, ZBFREA-ARLH
AEXAHARAEGHELT. SREZB &, TUHBHE. EARHELHRR
AEE RANBETEENM AR TERT, ARTRABEAS. EHRYE
NBRREENMFTEEAKRERA. i, REUNSRTUS LT HBTL
EHEEER.

HMAEW T AN TG T A4, wRIRH. BEKA. BEXN. LK.
KT BAREANALHRE, ATEBAREE 15,62 LUARMEIT /R
GRGENENENERSY, A TRHANAZARAREME 15. 62 W Efh &
RERBRATHEZEE, WHHFTA . FRTHNEELGEDUE 4 620,

THMBERATHARZAGREIRY R, TFAHFREGAANERS i
FREWAZAGHE.
HIZAXAAT KRB ERBMLS. 20 A D RBARBEG R TN A RAF
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wE, FERAZKRBAREMELS. QNRAETFTE, TAFANEATZRBREAR
BB R T E, Edb, -l :-E¥m. -BY. 4-F%. S-RBHF. 6-&
AR T-FORBR. 8-BeAE. 9-MF. 10-ALIW. 11-BRR. 12-EKCFRE.

B2A 0 B AT REARBERLS. 6200 R A KBt RZ S B & ik B (SDS-PAGE) .
15.62kDahy ZRE v F&. WEAFBASBHWEOLRF.

THEARLEEZES, #—FPHRARZH, NEM, XLIEHARATHA
AEAMAR FRAKXLKAHTE. THEEATRERAREKEGEHNERT E,
BEHEENL G0 Sambrook EA, 4 FHEE: LB ZEF M New York: Cold
Spring Harbor Laboratory Press, 1989) iR W& 4, NGB RE Hirg
Wy &4,
EHA 1. ARKBEAMBE 1562 A7 E

RARRABIN/ B/ R — FERBAKBERNA, FQuik mRNA Isolation Kit
(Qiegene A8 d ) MERNAYF 9 FEpoly (A) mRNA. 2ug poly(A) mRNAZ 3 # FH
B.cDNA, FiSmart cDNAW BEX#A & (W EClontech) ¥cDNAK B E 1 38 N\ 3| pBSK (+)
1K (ClontechA 8 R WL TEMAE L, BHUDHS o, 40 KCDNASUE. HlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A 8/ &) FABI 377H
W FX (Perkin-Elmer/8) R i A 5 0 S” Fud’ RImeyF 5. 4 3 E B cDNAFF
7|5 B A BN 3EDNASF 5| $i3B E (Genebank )T L AR, R E AR F — /N FE1265807
By cDNAFF 5 4 3 6YDNA, W& Bk — R 5 51 W0 32 on BB 2 B 3B\ cDNA K Be#EAT W 1l
ME. EREW, 1265E075 K FTA#42KcDNAX1790bp (#mSeq ID NO: 1f7 7R ) ,
FE3250pZE 753bpH — A 4290p Iy FFR I EMER (ORF) , RE—NFHEER (v
Seq ID NO: 2ffR) . HATK ML w & HpBS-1265807, HmEGHEERAL AT
HB AR RS, 62,

SEHEF|2: RIRT-PCRA i m M A TR AR EE15. 6269 X F
JRI F I 4 10 S RNA A 4R, Dloligo-dT Y B] 4y #4734 KR B 4 Ak cDNA, A
Qiagene Wy R A A LJE, H TF 5y #E4TPCRY -
Primerl:  5°- GGGGGGTTTTTTTTGGTCTTTGTT -3°  (SEQ ID NO: 3)
Primer2:  5°- CATAGGCCGAGGCGGCCGACATGT -3°  (SEQ ID NO: 4)
Primerl1} {2 FSEQ ID NO: 1695 3t & 1bpFF st £ F 5
Primer24SEQ ID NO: 18 &3 R % 7).
¥R R A FESOp 18y R RLARR 44 50mmol /L KC1, 10mmol/L Tris-
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Cl, (pH8. 5), 1. 5mmol/L MgCl,,200 umol/L dNTP, 10pmol5|#y, 1U#yTaq DNAK & B
(Clontech/AN 8 & #) . 7EPE9600ZDNABLIE R MY (Perkin-BlmerA8]) L T H £ 4K
BL2SANE #A: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCRE¢[R]Bfi% B-actiniy
Fe P et B o AR 2 Y AR T B . 3 S M I QIAGEN A F] By A & s fh, FITATL
WA EEE B pCREKE (InvitrogenME & ) . DNAF 7| 447 £ & BIPCR ™= 4 4
DNAFF 5 5 SEQ ID NO: 1 7 #91-1790bp 5244 [,

LB 3: Northern MM ATEBAMRBIHLS. 2XFHA KA.

A —FHERIMERNA[Anal. Biochem 1987, 162,156-159], ik EMMEH R
MAEER-S Ak, WA MBPRABM-25SaMbr B4y, 0. 2MZ B4 (pH4. 0) a4
BHATARK, WANVERPHERL/SEROEF-RAB (49: 1), BEEBEN,
REARE, WNFRAE (0. 348 ) FHRAMWELOBERNATIE. %15 2] HRNAY
AT B A%, THREBEFAE. A20pug RNA, A£420oM 3- (N-DohfR ) Fak
B (pH7.0) -5SmMZ B545-1mM EDTA-2. IMWF BB 1. %St i 4T k. RE#
BEHBRAEEM L, F o-P dATPHE AL 5] 4 5% 4 £ 1P-47 8 W DNASR 4T, BT
HYDNASR 4T b B 1 P77 UPCRY™ 3 A TR B B B I8 15. 625 X F 5] (3250p %
753bp) . #32P-FRIEAYIE (42 x 10°%cpm/ml ) 54 TRNAR B AL ERAE —B
B FA2°CHR A, B RS S0%F BLA-250M KH,PO, (pH7.4) -5 x SSC-5 x
Denhardt’s M 200 u g/mlI&EHFDNA. LR 2 J5, RRBAL x SSC-0. 1%SDSH F55°C
¥%30min, #8)5, FAPhosphor Imagers#4Totrfn e & .

KP4 BEAAZTERREABRBIELS. 20K KL, 25 sl

MAESEQ ID NO: 1Fe BT R A R F 5], it — Rl ¥y, 55
T

Primer3: 5°-CCCCATATGATGAATTCAGGTCTATCCTCACAA-3’ (Seq ID No:35)

Primer4: 5°-CCCAAGCTTTCAGGAAGATAAAGATTCTATTTT-3® (Seq ID No:6)

S BT M5 3 B & A Nde TAoHind I TIBEVIMY &, B0 210 B o2 FH5 5%
Fu3 St 4G 5, NdelAnHind 11T & A8 B F % 3 # 4 F B pET-
286 (+) (Novagen/ 3] /= J:, Cat.No. 69865.3) FHy3#BM AUIMM . L&KL KE
g A [ B pBS—126 SE07 BTk 4 A, #HATPCRK BI. PCRE B &A%Y : MAKMSOp1h
£-pBS-1265B07 i #r10pg. Bl MPrimer—3FPrimer—44- ) % 10pmol . Advantage
polymerase Mix (ClontechA 8 & & ) 1ul. 3R EH: 94°C 20s, 60°C 30s, 68°C 2
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min, 3£25ME 3R, FINdeIfeHind 11T 45 xt 4~ 3§ 7= 4 o Ji kL pET-28 (+) 3H4T K B§ I, 4~
PIERA R B, R TAE s, FHmWEAMARLSE A EEDIS o, 4
FAEE (LRE3Opg/nl) WLBFHIEFRIEE, FIWEPCRY 396 2k bk L 1E,
HHATRF. hBFFE#TEMETE (pET-1265E07) ARMASEHELAR KL
A AT HEBL21 (DB3) plySs (Novagen/ A& & R)., HEFHBEE (LHMEOug/ml) &
LBA A& s 4, % £ WBL21 (pET-1265E07) ZE37TCHAZE N A ¥R, WAIPTG
ZHWRE Immol /L, SEEERSAR. BORERK, 2HFEHE, BOKE LF,
FlRE 56N 88 (6His-Tag) & &M EfZE M4 His. Bind Quick Cartridge (Novagen
NE &) #HITEN, BATHACHENEIATERBARMMELS. 62, £ SDS-PACE
Bk, 15 62kDaibfRE| — 2 — &% (H2) . ¥4 %44 EPVDFRE L Al Edans
RBEHIN-GBERF AT, ZRNBISA A RS 5SEQ 1D NO: 257 R N-315
B 1ESE R

SEHHS AR EEBEARBIELS. 6250 &

RERERN (PEATFR) R TRAZREEMMMLS. 6245 M £ I

NH2-Met—-Asn-Ser—Gly-Leu~Ser-Ser—-Gln-Leu—-Ser—-Phe-Ser~Phe—Phe-Leu~COO0H
(SEQ IDNO: 7). RiZFKAASnBEEFOF MFEEOB/EMREL, FiEHL:
Avrameas, et al. Immunochemistry, 1969;6:43. F4mg bR MM BEFRE $ B E S
EREFEEMNEERRE, BAFBEALEZEASKES YT RAH EER ik
RE—K. RALZL pg/nl 4 nka®E 5 KE S WA HEARMELISAR Z % 1
WP IR HEE. A& BA-Sepharose ALK MM R ki F 0 %126, ¥ 5 Ik
o TRURFELISepharosedBiE b, A FEMENE ML Ig6H o B S Kyik.
RETRF AL LG RETH RS A TERBREB BB, 6244,

Bl 60 KRPHNSHEBRABAERIHRAHRA

ARRAHEBRERF R AL CENEBERA BAELXBRHASFENR
#®, WHEZERHTESLARRNEFALRRELARNWEEAR cDNA SUEZ
ERHRTOARRVNSUERF I FRERARG L BERFF, #—FETH
ZHRABUER AN S U HRFFIREA RO S BT 5 4 % 4 R85 E 4 4
HTHRERERYE.

ALMH WENRARREN S B IFR SEQ ID NO: 1 pHB BB ESF
BRirBRAERIRE, HARBRAR T EEE - LARFRECHAL AN S Y H
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BREFIREE RN S ERFF. BB A5 A pakE. Southern B 3.
Northern B EMEA W T %, CNERUBNN LB ERRE LB ARE HE 6
RAEAAMENFREX, ZEHEAGSRE: B THENER YA RSESH
RREWRBAATHRE, UERE RN ERRENEAB AR B ERERE S
R, REFBAXABEHF LR WX EaS%, FREEES5R
PBEX. RXPRIE, RFXLWEAH L5 %BE S B8, K258 5 H
REBENABRAE (WREBREPRENEE), UWELAX Y ERRARARY
HREBENES. REZAOARANEHOEER. - XE4E 24558004
BHB SEQ ID NO: 1 MRREAIEMFBF B, £ k4L NS 5REHEY
ABHR SEQ 1D No: 1| MEREAEMFRA B, RS AH 28 85 Bk %
HREREREL EREBRNNABAET, S X545 AXEER
REMAEURE.
—  HEHRH

ARZAWEGHBR SEQ ID NO: 1 v HBEMFRHA BAHELRES, B
BEUTEN AR ES RS AT E:
L, H4ANEHETEE Y 18-50 MEHF®;
2, GC-2EN 30%70%, it 4k 4% Rk 2o 3538 A
3, HEWH AL E AR B
4 FEULAGETHEIWEFHS, REX—SETENFILN, &%

BRADHEHERFEFFIXE (B SEQ ID NO: 1) fR T B ERLARA R

HEARH#TRBEMLE, F5EEHSFRBNERMEAT SSUREAET 15

MNESRERSHE, WZWRES — BT 2 A,
5, WMBERAREREHENA LR AN EGEAT TR — & b S 0h o 5%

FE R VA BB 77 W W AR UG Btk i A R LR = AN B4t

4 1 (probel), BF# K4, 5 SEQ ID NO: 1 WEE L BEAH

W E 3 (41Nt )

?*TGAATTCAGGTCTATCCTCACAACTTTCTTTTTCTTTCTTC*3'(SEQ ID NO: 8)

W4t 2 (probe2), BF# — K44, MY F SEQ ID NO: 1 WEE R BRR

HEAT BB BEEFF (41Nt ):

T—TGAATTCAGGTCTATCCTCATAACTTTCTTTTTCTTTCTTC—3’(SEQ ID NO: 9)

HUTRAEER S BA XN E AT M W% FRF RS F 5%
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) URE¥ERS2
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FREERFHES D (D TFRELBEE) (1998 £EJK) (R]IFEBFE L
#, BEHmR.

] &
1, MAETEE R AR 4L 2 B DNA

PR 1) BHELAFEMEN TR FASENREA LB ERB L B 5
(PBS) WP, AFARFRAKEALE N, BEDREZHFAEHE. 2)
W 1000g BQWBRAR 10 24k, 3) FASREWH (0. 25m0l/L EAE: 25mmo1/L
Tris-HCL, pH7.5; 25mmol1/LnaCl; 25mmol/L MgCl,) B E (K% 10ml/g). 4)
EACHARGIRBUSRGRALERN, EZHABELHBE. 5) 10008 Y 10
o8, 6) AERERIK (4 0.1g RAWAEHER M 1-5n1), FLL 1000g Fo 10
Ao, 1) ARBENHERIE (£ 0. g RVLAEERW nl), RERUTHE
BRI,

2, DNA ¢y KEpHh#R 3%

FBR: 1) A 1-10ml % PBS %4Hj, 1000g F 10 Ao 2) A BRR
ERFTRAEE (1x10° 8 /0l ) KO NA 100ul BARBHE. 3) tn SDS T4
WEH 1%, wREEEEMZWH SOS EEMANDEHAES, HRTHOBE K
YRR T DR, MR R R, X — S ERE>10" Al =8, 4)
FEB K EHARE 200ug/ml. 5) 50°CREBR R 1 /5 B 37°C BBRIREIE. 6)
HERBER: R A (25 24: 1) HR, EIBOHNEFFEL 10 54,
HHERESE, TUNEFRITEC. 1) BAERBEFS. 8) AZEREH:
KB (24: 1) ¥k, BL 10040, 9) 52 DNA AR M 5. RIS 47 DNA
:ET R i ST
3, DNA Byt ftfo 7. B il

ZH: 1) % 1/10 465 2m01/L BB 2 R4 100% 7. B A 5| DNA A o,
BA. E-20CKE 1 ARRERIH. 2) B 10 540, 3) SR B Sl 7,8,
4) K T0%% 7,8 500ul 3T, Bl S, 5) NSEOH R 28, A 500ul
RUBHRRIIE, BQ S 28, 6) MMBRHKREE LB, REERALZLEEE
BARCERR. BETR 10-15 94, UERTLBEL, EFEGREEAT
% BRBREFEM. 7) DUMER TE RAEE DVA YR, KERERT R R
TR, FEZEE M TE, BAZE DNA RABM, & 1-5x10° 4 FTE Bk K 4
i 1ul.

ATH 813 PR FRAB 700, ENTERHATE 14 5%,
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8) ¥ RNA B A fw®| DNA B %, #KEH 100ug/ml, 37°C PRI 30 4. 9) Amn
SDS & E1ME K, LMK AH1 0 0. 5% 100ug/ml. 37°C {RiE 30 4. 10) H&&k
REyKE: R FRB (25 24: 1) RRBA, B 10 54, 11) AOB B
At REEBOEAG: RAE (24 1) EFHR, B0 10 4. 12) AB Y
AAE, A 1/10 4R 2mol/L BBA%F 2.5 R4 2B, B E-20C 1 Jpt, 13)
A TORZER 1006 ZBRETR, ZETH, EANR, SEEE 36 $%. 14)
W Aggy Fu Aggo AR DNA B S5 JE B 2. 15) o % I F-200C,

A #) &

1) B 4x2 RELANGHBRAEEE (NC ), ALLEL FLRIFH L
BT, B—R4%FEK NC B, WELE TSRS B b 908588 £ 45
mERERE .

2) REBEXMEA IS A, KFHEL, £ZEERT.

3) ETRHAA 0. 1mol/LNaOH, 1.5mol/LNaCl M4 L 5 24 (FHX), BTE
FTRHEHA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl BysE4t L 5 A8k (Hok ), B
T.
4) RTTHRES, UEEEEF, 60-80°C L= T 2 ot

H 4t B AR
1) 3p1Probe (0.10D/10u 1), #uA 2 u 1Kinase SR A, 8-10 uCi y-2P-dATP+2U
Kinase, D M ZE44AF 201,

2) 371°C {Rig 2 /put,

3) u 1/5SRBRERBEHTH (BPB),

4) it Sephadex G~50 4.

5) Z7 P-Probe $: i WK EL — (7 Monitor K| ).

6) 5 /%, WE10-154.

7 R AR D R A R

8) &I H — WM KR FLE HD 4 B B 1 A 2P—Probe (4 —if % ¥ B y—22P~dATP ),

B

HHEE TEEF, A 3-10mg A4 R H (10xDenhardt's; 6xSSC, 0. 1mg/ml
CT DNA (/NAMIBRDNA). ), HIFHOE, 68°C KWL 2 NH.

By

HERRE LA, MABEFHES, HEFSDE, 20 ABRIR.

V48
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iR R
1) BH B AR AT AR,
2) 2xSSC, 0.1%SDS =, 40°C % 15 44k (2 % ).
3) 0.1xSSC, 0.1%SDS #1, 40°C ¥ 15 44k (2 3 ).
4) 0.1xSSC, 0.1%SDS &, 55°C ¥ 30 o4k (2% ), EEBEF.

i 58 5 PR
1) B B AR IFa R,
2) 2xSSC, 0.1%SDS ¥, 37°C ¥k 15 A4k (2 % ).
3) 0.1xSSC, 0.1%SDS =, 37°C # 15 404b (2 % ).
4) 0.1xSSC, 0.1%SDS 3, 40°C ¥ 15 440 (2 %K), W T,

X8 B

=70°C, X-XEBR (F kot AR 20 28 BEAK S 50 88 7 52 ).

LR

RABBERBEAERATORTER, U EFMEA LR AR EE A
NERH; WRAGEE R EPTHITHRRLR, F 1 LTSN E
WERBRTE — MR R MM BE. B TAES | S Emiriy
A EMFREFRALTNFEREREL,

SEHEB] 7 DNA Microarray

EEE B EEMMER (DNA Microarray) RE MU A E R LB E fo A 8254
EMEE FHRMFLNFHER, CRUBAEWRLETS BAF . &5
PIERH. HEREL, RER KHAAW Fo it AR A2 4T IR0 B FHF, 1L
KB RE. BH. HRBRANAEWE RN E . ARSI T4 DNA
ATEECHEARATHARFRFT LA D6, FRAE R R4 R HE H AR5
%Wﬁ%ﬁﬁﬁ%ﬁ%ﬁ;ﬁﬁ%%%,ﬁﬁ%ﬁﬁﬁaﬁﬁﬁﬁﬁﬁﬂﬁiﬁ*
EHEM®E, w758 DeRisi, J. L., Lyer, V. &Brown, P. 0,
(1997) Science278, 680-686. K X @t Helle, R. A. Schema, M. , Chai, A. , Shalom, D. ,
(1997) PNAS 94: 2150-2155.
(—) "#

EF TR H2K cDNA 33t 4000 £ £ 4 T8 F 74 4 e DNA, X P @#ER K oy
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ZHER. ¥ENLHET PCR HATH 8, AT Y ) W 3k B
500ng/ul A4, H Cartesian 7500 S (W g £ & Cartesian A8 BT A
BL, RERZFEMESEY 280um, HEARENHEAHTAE. TR BEFEH4
BRAOCHF R, BBETHRE DNA BREREH LHEARGE. HART P REX
MHEASMHHRE, REAG N EHELESRE,
REEZE: e oh S N R
0. 2%SDS #i% 1 4%k;
ddH,0 FERF K, R 1 44,
NaBH, $f 4 5 2%,
95°C A 2 4-9¥;
0. 2%SDS ik 1 24,
ddH,0 > B %K
EE, 25°CRATRAEA.
(=) H4HARIR

R33N AAGCREAL ENAR TR (RETR KN L) =3
® & oRNA, 3FH Oligotex mRNA Midi Kit (j ¥ QiaGen 4) 4h4L mRNA, 38 3 f 4
KB B R A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5 -triphate
coupled to Cy3 fluorescent dye, ¥ § Amersham Phamacia Biotech INECIDE i
ABRAHRE oRNA, % HRKH CySdUTP (5-Amino-propargyl-2-~deoxyuridine
S'—triphate coupled to Cy5 fluorescent dye, ™ Amersham Phamacia Biotech
AR FEHEEEEL (RETF B EHK) oRNA, SH{LEHERES. A
RERERE BRI EN:
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) &%

A REULFREASR WHEAE5E R — &% Uniliyp™ Hybridization
Solution(J§ B TeleChem A ]) &AM HATAK 16 N0, FEAZAK (1 x
SSC, 0. 2%SDS ) #i&Je Al ScanArray 3000 HHL (M8 28 General Scanning /4
B) #ATE#, SHNERA luagene B¢ (£ Biodiscovery AF ) #174E
AATAE, HHEA KW Cy3/CyS tofh.

UEHE AR AR (RERAMNENA) 2R N ERR. FE. ALK, .
FW, R, BRI PR BB RAR. W. BEA. R X 184NCy3/CyS

oo-:c\m.r:.w.mp—-



. L ~ -~ - - - - A . "
" - -~ - - - - .
™
,,,,, . o mmn aa 29

LHHFTTE. (B . HETEALHRNA TR ABRAELS. 620 A T AR
BB R L RN
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(1) — A1z &

GDRHALER: AZKBABRKEELS. 62K L5455
(i) FF¥KE:9

(2) SEQ ID NO: 18412 A&
(1) F 51 44 -
(A) K E: 1790bp
BYER:. YB
© M. W
D) A E4: 4
(i) F XA cDNA
(xi) F 7| #i8: SEQ ID NO: 1:
1 GGGGGGTTTTTTTTGGTGTTTGTTTGAGACAGGCTCTCACTCTGTTCCCCAGGCTGTTAT
61 GCAGTGTCATGATCTTGGCTCACAGAAATCTCTGCCCCCTGAACTCAAAGCATCCTCCCA
121 TCTCTGCCTCTTGAAGTAGCTGGGACTACAGGCACATGTCACCACACTTGGCTCATCTTT
181 ATTTATCTATCTATCTGTTTATTTTTTGGTGGAGACGGGGGTTTCACCATCTTGCCTACA
241 GTATTCTTTTATTTCTAAACCTTGAACTATATGCACATCAACTCTTAGAGTTAAAGTTTC
301 GATTTTAAACCAATTTTTACTATAATGAATTCAGGTCTATCCTCACAACTTTCTTITICT
361 TTCTTCCTTTTTITTTTTTTTTTGAGATGGAGTCTCOCTCTCTCACTCAGACTGCACTGE
421 AGTGTTGCAATCTCAGCTAACTGCAGCCTCTGCCTCCTGGGTTCAAGCTATTCTCCTACC

481 TCAGCCTCCCACGTAGTTGAGACTACAGGCATGCACCACCACACCTGGCTAATTTTTGTA_

541 TTTTTAGTAGAGATTGGGTTTCACCATGTTGGCCAGGCTTGTCTCGAACTCCTGACCTCA
601 AGTGATCCACTTGCCTCGGCCTCTCAAAGTGCTAGGATTACAGGCCTCAGCCACCAAGCE
661 CGGCCTGTCCTAACAACTTTCAACTTGTGTGTCAATCTATGTTTTCCATTGTTTCTATTC
721 ATCCAGGAGAAAATAGAATCTTTATCTTCCTGATGTGTGACTGCTAATTAAAAGAGAGAT
781 ATGATGATATAGCTGCATGTGAATGGAGCTTAATTGCATAAAGGATTITTCTGGTTTITGC
841 ATTGGAAATAGAAAAACTCTTATTGGAAGGAAGAAGTTTGGCCGCAACTACTTTTTCTCT
901 TTCCCTGGTGATTCATCAGTATATACTTCTGGAACCCTTGTCCCTATATATAAGTACATA

30
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

1
16
31
46
61
76
91

106
121
136

TCTGTCAATACTGTACATACCCTCCCATGTATTAATCAGGGTATTAATCTGTTACTTTTT
ITTTTTTTTTTTTGAGACAAAGTCATTCCGTCATGCAGGCTGGAGTTCAGTGGTGTGATC
TTGGCTGCCTGCATTTTGTTTTCTTTGTGTGCCAAGAACTCTTGCTAGGTCTCAAAGTCC
TTAACACTCTTGTTGTTAAGTACTATATTTTGTGACAGAAGTCCTTAGTATCTGCTGTAA
CAGAATCTCAATTTCTCTCTCCATTTTTGTATGTTCTTTTCTGAATTTGGTCTCATGGAT
TCTACTTATTGCCCCGCCGTGATCTCCCTTAAAGAACTGCTGTGAGAAATTACATAGCTA
TTTGCAGAGCCAAATCCACATGACATGTGTGAAATACAGAAGTGATAGGCAGCAGAGGTT
GAGAGCATAGATTGAAGAGCTACCACACTGGCAGCATTGAATTCTGGCTCCATCAGTTAC
CAACCCTGTGGCTAGGACATATTCTCTAACAACTCAGTGTTTGTTTCCTCACCCATAAAT
GGGATGATAGCAGACCCTACCTGCAATATAGAGCGATTATGAGGATTCAATTGTCAGACA
TACATTGCTTATAACAGTGCCCTGTACACAGTAAAGTATAGATATGTGGTAGTGAGGCAC
ATAGCCTATGTAACCACGTGTTAGTTTCCAATTCTGCAGTTAACTACCACCATGACCAAG
TTTGAATTTATGTTACTTCACATTAATGTCATTAGATTACTTGTTGTTATACATTAATAA
ACAGTTGTTTTACAAAAAAAAAAAAAACATGTCGGCCCCCTCGGCCTATG

(3)SEQ ID NO: 2tk 1% K-
(1) 5] R4 :
WKE: 12MN848
B XA AA8
DY I EM: &
D pFERE: FHK
(xi) FF 5| HR: SEQ ID NO: 2;

Met Asn
Phe Phe
Glu Cys
Gly Ser
Thr Gly
Glu Ile
Thr Ser
Thr Gly
Leu Cys
Lys Ile

Ser
Phe
Ser
Ser
Met
Gly
Ser
Val
Val
Glu

Gly
Phe
Val
Tyr
His
Phe
Asp
Ser
Asn

Ser

Leu
Leu
Ala
Ser
His
His
Pro
His
Val

Leu

Ser
Arg
Ile
Pro
His
His
Leu
Gln
Cys

Ser

Ser
Trp
Ser
Ala
Thr
Val
Ala
Ala
Phe

Ser

Gln
Ser
Ala
Ser
Trp
Gly
Ser
Arg
Gly

Leu
Leu
Asn
Ala
Leu
Gln
Ala
Pro

Leu

Ser
Ala
Cys
Ser
Ile
Ala
Ser
Val
Phe

Phe
Leu
Ser
His
Phe
Cys
Gln
Leu

Leu

Ser
Ser
Leu
Val
Val
Leu
Ser
Thr
Phe

Phe
Leu
Cys
Val
Phe
Glu
Ala
Thr
Ile

Phe
Arg
Leu
Glu
Leu
Leu
Arg
Phe
Gln

31

Leu
Leu
Leu
Thr
Val
Leu
Ile
Asn

Glu
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(4) SEQ ID NO: 38445 &
(1) /¥ 5 4 4E

(A)KF: 24mE

(B XA ¥H

C #de: 2@

D wEIEH: &%
(DATFXE: EUER
(xi) F 7 438 SEQ ID NO: 3

GGGGGGTTTTTTTTGGTCTTTCTT

(5)SEQ ID NO: 4&y12 &
(i) F 7B AE
W KE: 245 %
B KA. BB
(V1.7 X
D) #EhHy: %t
(DA TFXA: EBHB
(xi) FF3{#k: SBQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: 5Ey4z &
(i) ¥ 3 44T
A KE: 3@ %
B XH: ¥®
C) 4t 24
D) wmEH: 4
(DT EBE®
(xi) F5|4##: SEQ ID NO : 5:
CCCCATATGATGAATTCAGGTCTATCCTCACAA

(7)SEQ ID NO: 6#y1 K.
(i) FF 7 % A4E

33

24

24

32
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qqqqq

WEE: 3358%
B) XA B
© & 24
WEENEF R ¥
(DR2FXA: EBH®
(xi) F 7| 43£: SEQ ID NO : 6:
CCCAAGCTTTCAGGAAGATAAAGATTCTATTTT 33

(8) SEQ ID NO: 7HyfE &

(1) 7 5 454

WDKE: ISANERB

B) KA. £48

D EHEMH: &%

GD2FER: K
(xi) F 3| ##: SEQ ID NO: 7:
Met—Asn—Ser-—G1y—Leu-—Ser—Ser-G1n—Leu—Ser—Phe—Ser—Phe—Phe—Leu 15

(9)SEQ ID NO: Sth1s A&
(i) ¥ 3| H AL
AW KE: @
B XX b®
C g g
Dy #wmIEH: 44
(D2 TXH:. EH®
(xi) FHH53£: SEQ ID NO : 8:
TGAATTCAGGTCTATCCTCACAACTTTCTTTTTCTTITCITC 41
(10) SEQ ID NO: 9#y1Z &
(1) 5 4 4E
W KE: 1@
B)XE: ¥m
C) & d: ¥4
D &EHEH: &4



(D) FEA: EHE®
(xi) F 3| #3K: SEQ ID NO : 9:
TGAATTCAGGTCTATCCTCATAACTTTCTTTTTCTTTCTTC

41

34
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1.2
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04 I\
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1.2
LA A
o I A W A —
] N W W A
ol N AV A W
o) Y P PR W A

1

2 3 45 6 7 8 91011 12

w1

& 2



	ABSTRACT
	DESCRIPTION

