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1, —RAaBWEK-FHEREZTHRI, B MEETERSA: SEQ ID NO:2 f1 7
WAERFINEIK. REERKGBERRFBR. XUDRTEY.
2. BRAMEXR1IFTRANER, EBAEETHRERK. XUPRTEDNEER
FFRIRAAL SEQ ID NO: 2 Fi R AXBFFI £ 95wy R 4.
3. B ER2HTANER, RBEMEETERARA SEQ ID NO: 2 ey A
LR
4, M2 BNEHRER, ABMEETHRRIBERAOSSE TH T —R:
(a) A A4 SEQ ID NO:2 i R B XBFFINEI R ER B. X4, M4
AR R E
b) 5ZHER (a) B WEIHHER; &
() 5 (a) & (b)) HED T0%WEEMGEHHEE.
5. WHABRAIMAWIBER, RBEETHRSBTBRA S KD AA SEQ
IDNO: 2 iR BAXBFFINEH TR,
6. WRHNERIFTANSF BT, H/MEETHREB TR FF RS 4 SEQID
NO: 1 ¥ 111-353 { By JF #5% SEQ ID NO: 1 = 1-1344 {L ¥y F 7).
. —HEANBEEZREFRNELAEE, AREETERENAER 4-6 PB4
—BANERFALEBERERE. REREREECREBEANETRY EAHHK,
8. —MAEANFLEFRNRLETIBMEZSOR, HBEEFEREE T T
—FHE E M
() ABRMNERTHANEARERBENBALINEIER, X
) ARFERI-6FANE—RAERTRIBEFBRB{ AR K THFEI AR,
9. —MAAFMEARIE I ENN LR ETE, KREETHRATE0E:
(a) ERAPVBAKRZIERIAET, ERRAEZR AN ITEAE T4,
) AEFIFLIHFHEAFBAKRZER I FHNZ K.
10, —HEES5FREANHAK HREETFTHANERES PRBRARIEK IR
e =R KR
1. —REBPRAFSRESERNRANN Y, RBELEETENREN. Rk,
BHBWE P RARZIERINFEELEH.
12, oA ER 1 FRGG e, LRHAEETERSEQ ID NO: 1 iAW EHE
BEFARERBRARXFT.
13. —HRHER 1 FRLGUWHEA, HBEETHRAKENA TRT &
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ARZAE S RN HAFHRO T,

M, —MHEUEGRAER 13 FHE-NABERFLES KA XNRRRER DR
MHTE, AREETHEERNT LS RO A E, AARNHLES RN ER,
BHEBRMUSHEBRFFIETL SRR LB ERRENETRER.

15, AR ERI3FNE-—RMNBRFRERONA, XKEFEETENRATH
BFRRRZE I RS BeA, BFHRARTEA,; REATREAEEE
.
16, ARAER -6 PHE-—RANERFANERL TN, AREETEE
AR THRY RN, REFEARSEATRIRN, REATHEERE

BT .

17 mRMEXR1-6 R I FHE-—NANERFLANER. SHFRIALEUW
RR, REETRERER. FHEFRINAERY. BSH . HFHR 29 6 A
NEZEABRFNESHFLTETINBRBLAREADH R BT ETHMARZTHE IR
EHRMRFRAEHAEY.

18, MAEKI-6 R 11 FHE—RANEXRFENER. FHERILSHHR
R, EREETRARRER. FHHFRALENBNERA TR LEEMNE, LR
M. HIVR R G ESERRERXENLGY.
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W, %A gl

—RENER——FRAREIR I RLEIMN L RAFB TR

EXPBTERERGE, AR, RERAFRT —HHWER— R
ABRERS, URRELERNSIBERFF. REAALXSRESHERTSK
BH & T RN A.

ARNEIERABYEURQIR A WEARBR ———HAFHXER, kK
RERET LA MREEL, S8 5XRNMARIHTRERE S, 8K
EHRE, ATTZEXE., BENCL2NBERANAREAL TR T HESE
KR ZEKE &2 cDNA F %] (Matsuda, L. A., Lolait, et al., 1990 ). A ¥
ARTIREFOREANNEERERE, HIP2H TAHERARE, RTFE&4R
A cEOBRZERMERE.

ARZAEANTERSRE BL, AR HEHRHEBRNCTP L4 H YR EKB
NREBMAMEER NS Co BFHHHIWBEMA. (Mackie, K., and Hille,
B., 1992) . CBI AKX mRNA B # FE TR Y, B3 PCRUESHNAALR PR E,
AEKEBRRERATHEETURI - N CBINEETH. ARAXEHHER,
HIEERAL N CBIA, —REHRGLF SR 41T16A BB REUBEHELHS
PRARIGCHEES, RURFORANTEARARTIANEHMLEERLNE
NFRERDTEENE#EER Rinaldi-Carmona, M., Barth, F., Héaulme, M.,
et al.),

FRARIALEH LN ETERRFETHATARASKARER, ZRA
BESHATHBENE, NTFETE LS TE. CBl nRNA ERAEARRLK
BEENHARTEARA. PRARZEEER T MGDBREASTF LI, EAXE
EARKFLTHLBRERAT - NMEXRNHNET, E2H LKkothKE.

REBPHERLPFAPMNEERBERAMRELE S L, B LEERAE
BREM RGO SEMM L., (Frielle, T., Daniel, K. W., et al., 1988) .
FAERRAARE, GEALAERK, SREERADDT, EFEASBXAIR
mpt Rk, RNEABUBH TH CBIAf CBl ERAKL S BN LAXTR.
EBILFHFIAZOEE ML, BREOTIRAGEEHRE CBlAHD T H ¥
AN, FIRRA, BEEBEMATESHEPEARIPRAKEAAELEE
A
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HEREERCR N ZIA, MRk EA4. NA. BE. . K. FRE.
AF. PMA+#Yy Bcv304 #nfiwk. PMA - &9 Ecv304 40AE 4k . KUY LO2 B4R, Rb
RIBLAMBTELO2 a0 Mok, AR 6 /N ey LO2 ABREARATZINR. . Wi, M RF
BE. Be/NBo. REKFp. RERIRR. BeAL. RefF. MW, MR, M. MM LR
B, RARHAHSFRORABSTRART RN RABEYEMN, B -Fhh

FTREMN. ARAMSL N PRARER 9.

HFw bR FEAREIERIZTEAR T ORI B IERETENGEEDY
R REEEA, MEAERLAYTIRFISRARNEY, BUAHNE+T K
FELREZ2S5RUAENPRARIRIEZS, RIARLEINEOHAX
BAFH. FIPBARZIARIZOREREN S ELAARREZEALERENR
FRATHHEARGTER, IRBFOTHHRFALR 1 FSE /RETHY
Ea, AR EXGLONAREREER.

AR - NEHRRRBEIPEAFENER ——FPBAEZRIUERRER R,
X FohT LM,

AEHHZ - NENRRBERGISIRNLIBEH,

EEFHE - NEARRBECAREGTREARZARINSIBHBRNELAL
.
KEFHE - NEARRBEARETFEARZIARINIBHFRGEETE
% E M.

KEHHE - NERNZRELZPHAKREIER IO E.

KEHHH —NEHZREUARXRAN SR ——FRARTHR 9 B H&K.

KEAHR - NMERNRRRETHARRASK—— PR ARER 9 098l
4. HHRA. A WEA.

AEPAHRE N EHREREBH AT ST BARTRIFERAXORRAS
.

FEABR-—FLBENEIR, ZERRARNR, ©A4: A& SEQ ID No. 2
EXABMFANSRK. RERTHRK. EHERFBRETE . 844, ZFK
A B % SEQ ID NO: 2 EXAMF M % K.

AEXHAFR-—FoEBHSEER, TASHE TAN—REFRFFIRRL
TR

(a) %% R ASEQ ID No. 2 XMFFh % Keh £ B H®;
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©5@BFOIWIBHBRFFINRAEDTNERAMEN S BHER.

E4dd, AU EBRWATIREE THN—M: (@ RAFSEQ ID NO: 15
111-353 45895 5; #a(b) £ 4 SEQ ID NO: 1 % 1-1344 fL il F 7.

AEABNSR—FHEARRVALBERNEE, HUEREEK, —#HA
ZEREREIBALAFIER, AE#L. REREPNFIHR; —REHERE
FEREETHRPERRATWHHERKE SR F &,

AERRFR-—MEEEALAS KGR HLELNHA.

AEPHEH R —MHRNAEL. BE. RN FEARTHRIRGES
ek, RAEMNALXLEANSRK. XRXARPRATFERBHLE
#.

KREEFE—MEARR S P REAETER 9 RO REREHXNRRRK
BEREGTE, AERNANRRTHRSIRRARELBERFAPHREE,
RESRERHERPEARAS KR EWERE.

AEVPLBR—BERALN, CEERRVS KRR, HEHN. F0
FIFAPBIH UK ¥ BT HEEK.

AEHARBRALANE R/ REBERENEA TR REMFRALE
R, REERLE, WRALWMHBRECMRE, SESERR, XE, HIVE
R, AREATRAMGESRAWR RN REEEARRLCH THPEAR
TR ORAREHFIRRRAGGHNAR.

AEPWHEEFAETFAXHERGATF, AEFENBRAATERET R
HEq.

ARFHRBHNERBFPERAGTHRERFERHIRNARALTHSX:

“BBmFF” ERESHR. SERIFBFRAL N BIHLS, LTUH
HE KA R WONARRNA, ENTUREMR RGN, RRANBRRAXE. X
M, RiE “BEBRFF” ZHEK. K. ZRIEORFARLR BEHL.
UKEPPH EERFF” FR-MRAAFENEAORSTHAERTIIA,
ZM BT R BER FRAFRAXBFIBMAERREORSTHX
HEBENRREAER.

EUFBABTR “FH BN —RAA - NRSNMEERBBTRARN
EERFARBLENSBERFS. FRRETEEAERFARBERTFS

_3_
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FREBRIBEBRNGE. HEAREHR. RETAE “RTM" &X, Xvi#k

MEEXBMARAESRAXBRAXDNEHR ¥R, wAXEARELFRAR,
FRETEAAERTFUHRE, vACARSKREER.

“GRR” RBERXBRFINBRBHBEINF MR ENEAEXBREFRAK
%.

“EAN” B “Bin” REEAXERFIZBEBRFAPNREFREARELEN
ATFHE, IR ENAEERBZTRG YW, Bk REBTANEERIEH
BRI RENEREL TR,

“AHEN" RHAEFRARSTHEH. AR AR FIRHEAR. X0k,
RIE “HEEFN BREARY. EHNRSRBEORALFBRESENSIWR A
P #FPHEEREENUAREHRFERGEEEHESY.

“WaH” BRELSSPHARZIHRILZ L, — BT REZEIHAEATH
FEEORERNST. BBANTUREEER. HR. KA URETHEE
HEEPRBRARZEIBST.

“HHA™ R “WHh” RELE5PRARZEIZ SN, —BTHARRY
FRARZERINAEYFERRARY¥ERNLT. ERAANEDTURESR
BR. BR. RALEGHBREARXECTECTRARTIHRINSF.

“HH” REFHARFRINIRRERT, AETAREES A HRER.
HOBUENEERPBRARTIEIGEAECENFER. IRIAEBROK
%,

"EA LA EHEERETERREAMAGACES. B, BXRLCHR.
FPBHERARBAFRAEORALBERELPRAREZK 9, EXRL4HT
MAKER 9 EETEMRAEHBEEE LT H 2N, PREARIER I 5
Jk 9 S0 78 5T BB 5 47

“HAW” R “HA” REEALAFNEAEREEAGTEIRERN S
BEBRARES. Aliw, F5 “C-T-6-A> TEEHHFF “6-A-C-T" &6, &
AL TFZHRNEHTUERIHRATY. ERBZFANENBENTHR
GZEAXHEREEEAARE .

“FMER” BREIGEE, TURHLQARARLRAR. “HoEE" &
K-HELELINFF, EZPTEINHRLEIGFIERBRERR. X
P e TR ESEE LY RS THTHRE (Southernp #H K
NorthernBf i % ) AN, XA LFAENFARHAXBH TREMHRHELARE

_4_
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MEFERFFENFAEBERRNAGTHE S, BHATERFHERER
T EELAEERRELEE, EXCRUBERBNWAGERALFIIRENS
AABFHERABEREREEA.

“HENELR” ERERHRSHALARIABRF LB T F AR R
MR, WHARTHFEMNTHEEET %, wiB{MECGALIGNE ¥ (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNA F W AR H
By H ik nClusterik L X H AL £ M F 5 (Higgins, D.  G. 2 P.M. Sharp (1988)
Gene 73:237-244). Clusterik B4 & i A B xt 2 & 4y BE B 4 &4 % U H: 5 B¢
. REBEAZBURRBREASE. ANAAEBF I /FFAfF 7B H A H
MELRBAR TG

F5lAL FF 5B ) TG BL iy & A K

100

FRANRER —F AT ARAEK—F7BTHRAEHK

$, W] QLA W ClustersE 3 Bl A4 B & 9 s fnTotun Hein W EHBRFFIZ
A E M 9% (Hein J., (1990) Methods in emzumology 183: 625-645) .

BT REEEBFF X MR A AR A ERAXGHERRR
FHRANEE. ATRTERANEERA L, FAEHNEERTAFERL
EMPAEE; PELHWARRTAERARMMAR, LAY uHaLH
EAAHUEANNEERTAEREAR. REARNVEAR, HARMAAR;
FABRBAOAARE, 24R0FAR, XEARVERAR.

“RN” EHEBTHDNARRNFFIEAHBERFF. “RX#” R#ES
“H X" EAMBERE.

“HiAM” BEHIFPRADH W BRALEEHY. IALFEEHEATURR
EE BEARAESLLET. HRNANTRERERARLTFHNEIELYNFR
by £ RK.

“pik” BREBNHAESTFERENR, v Fa. Fab), RFv, s
HAPARETERINTR ALK,

CAFLFER ERERRELELRBRNEABRF A RBREBEARGEN

..-.—5_.
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ML BARE RS EERNHE,

“SEHT —AHEERFEAECERGTE (A, ERERTENRBERAR
RIFH) ZEBH. i, —MPERTLENSUERBRSIREETRAW TR
ERHEBABELR, BARNIBEREIKEA —LRLBEIRRAT H X
HHAMENTFRES BN, IHNIBFRTRREE - REN—Ho, HTHEX
RESBERBIREF e —F0. RBREERALUTRERRRTR
B, BIERESHW.

WmALAFA, “HHEG” REARALEETREF 2 EHR (BRERR
WM, EHTEMEXRRIHE) . wERARANKARSTH S REF R
ARERENELLSY, EARNSRETRRSROARARETRFENR
Ko, MASHAL.

WERXFH, “OEETEAREER Y REFBEARIEIBLALTEX
REXMAHITES. X WEARKEOR. AHENAERARBARER
FURALBERENPHAREE 9. BA LMK % R 2T R PR BB R
T e —mEH, PRARER S ROMKEAERERT IO,

AEERGET —AHN L R—— P EAREHI, HHEK LR HSEQ ID NO: 257
FRHEABRFFARN. ARVANSRTURELIK. RASHK. 4RFK. &
HEAEK. KLXUNERTURRRGLN =0, RRLFERNTH, REA
EUEARNEMRIEEE B, @F. BF. HEHY. Rafildpaw
A, BREEHAFFEHAGEE, REVMSKTURBELY, KTUR
AN, RREHSRETAERTLEREN T RARRE.

KERAOMEFHARTIERINAE. TEHFX0Y. wmEARVHAH, K
EORBRY . ATAEN f RO REERRERFAR AN FEAREAI
HEGAENERRERNSK. RRASROK B TAHRXUDTUE:
(1) ZRE—#, HP-ARSIMEERREYURFRERTAERAE (B
WERTEEBAL) RA, FERANAXRTURLTUTR A REHLT
Gamu; RE (11) SH—F, EP AR AERAXENENLABRE
ARRAASRAE; R4 (111 X¥—F, HERRFKEE —fey (
WmEKSHRLEEBALEY, AWRL-®) B RF (IV) XH—F, KF
M aERF B SRS KTHRN S KA (R RFARIRFAR
Akt RNFARFGRFF) Edaxmmg, XRGHBR. 0474

_6_
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Hfo KU BANEXFBIRAR NP REBZA.
ARARGTHFHER (FHFR) , XRhRDAH SEQ 1D NO:2 &
EBFFINSRNFIBERAR. KRN Y HFRFFAHE SEQ ID NO: 1 9%
HHRFF. RRVWIHTBREAATBA LN cDNA XEFRAH., BTN
SHHEBRFEI KN 1344 ARE, HFBORE 111-353KFT 80N AER. R

FEECHRABLERL, MEREFEARTEABAGRAS, TR

TP BARTE I RATBART AL 6.

ARANEZHERTUR DNABKXRE RNAH K. DNA B A cDNA. R B
4 DNABE AT &M Ey DNA, DNA WTRAR B B W40, DNA T IR A K
EHGE, RERRFRAEERXAFF TS SEQ ID NO: 1 Br R 69 4 & K F 5 A
FREZEMANERE, wEAKARA, “MHOTRE EXRVUPRBERD
HASEQ ID NO: 2 W E & AR £k, 125 SBQ ID NO: 1 ff e S X ¥ 7 47 £ 3
BT 5.

S SEQ ID NO: 2 R B A KM S B HMEE: RARKRSKARDFI;
BREKARDFI EARMIGLFI, RBRERNGEFH (FERHH M
HEFH) LRERGFH.

RiE “BEEKNIVER” ERHAESEUSIRAFBFRPEER IR
B/ REGBFFGEIHUER.

AEFFRSRLRBREVEFRNERE, RRDGE5XLAABRANEER
FRIMERRS KW EE. Xnfodisd. LEBFRNWERATUERRER
EWENTRARFRARLAWERK. XU FRERACERREREK. &
kEREMBANTRE, DRFEF N, SNERECRE - N FRFRNFRY
£, THBE - IREAMERHBRMR., REAREN, EFR4ALRERE RS
& KA k.

AEPASREULFHRGFRARXNSIBER (BAFFXIERFED
S0% MEEA TNNHEEMN) . ALURHSRECRAGTERRAAS
HERTRAXNEIBE®R., £AKBE S, “FHEEH B OEBEETE
ERgwmaE THRETER, 0. 2xS55C, 0. 1%SDS, 60°C; B (2) Z X vt i A &
VR, fw 50%(v/v) BELRE, 0.1%/N41uik/0. 1%Ficoll, 42TC%; H QRER
AFFZANAREEEDE UL, EFE I LA RERK. FH, TH
XHEBEREEHSIKE SEQ ID NO: 2 fivH R M S KA MANEMFE
foiEM.
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ARPEFREUELFBRANFALXAERI R, wXRAFA, "BR
FE EEEDS 10 BER, RIFRED 230N EHR, EFRED S0-
ONBE®R, RIFRZED 00AMEBHERNLE, BRABLTH THRNY HH
A (o PCR) LA F/BAERG P BEARTARINSHEFR,

ARHFHERPEBFRABULTAL ARG, EARBSELELA.

AEANBBEHEARTEINSRWEIBTRFIRAS AT ERE. #
o, RAGBBAHRTBRLABEHNFR. ILERQECTFART: DAR
45 REMAR DNA XERZURHEES S HERFF, = ) REXEHHRK
HAURBRAAXALEHBENRBRNSBHERN K.

ALV DNA K BF R A TR K% D ARE4 DNA 2% K & DNA
F7l; 2 1% 4 % DNA FF 7 CLIR 18 BT 38 £ R oy S 2E DNA,

ERBAKHEE, FHEEAOARTHA. NAFAWERLF SRR
GEXRFW Y, ELEXRANFERE DNMRFFANLE., 2HBX&H cDNA K
FRETER A RAZEEGMHEERAE nRNA R THERTR, BRRAREE
Btk cDNA XJE. REoRNAW ¥R EHSPBRBAER, RASELTAELRE
#5148 (Qiagene) . T4 & cDNA U/ 2 & % & % 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), F A B BB R #y cDNA X &, o Clontech 27 R F cDNA XX . ¥
HoFRARCBREBEAN, WERYHERELSNLETE.

TR ERA X cDNA XEF R AL AWEE., XBFEAE ELR
F): (1)DNA-DNA % DNA-RNA Z¢%; (D HFEXEAD B AR TR GO MEF
BWAEFEIMERANAT, OALEAREERRMELWEEYE, RER
EEEAANEGTEY. LRFETER, WTFRFERKEHLA.

EEOfyES, AXFANEHRERRANSBHRGEN N2 H
B, BEEED WABER, REREVNAHER, EFRED SOMEH
B, BEREDS 100ABER, kit HBeNKERRE 2000 MEEFRIN,
AN 1000 AERZA, WAFANRGBEREXLAGXEFIIER
WA b AY AR B DNA B, A% O 3k B A A B A B R T DU AR R4t
DNA 454 AR IE T B K B R4 &, AR B (o M) &

EE@RHFES, BNEEAKTE I EARENEE W THRLEFK
Ko Western B aksE, Bty sk, WERSE R M BLISA %,

R A PCR 3 AR ¥ 8 DNA/RNA #yJF 3% (Saiki, et al. Science

_8_
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1985;230: 1350-1354) R LA FTHB ARV ERE, HIHRREAXEFRE
AX th cDNA B, /4% %M /8 RACE 3 (RACE - cDNA AR ¥ ), AT PCR I
M TREAXFTAFONREVANEI L ERAFECELRR, FTHERS
AR, R LY R ko W Ao 4Ly 3 o9 DNA/RNA f B

W ERRBAGEALHNEE, REAEMDINMABRENSIBHFRFATAY
1,5 3£ 40 SUBL F 48 40 1k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
ZXEBEBRFANZLTHELAFEANEE. A TREBLKE cONAFF, W
FEREHIT. AHEENTSALIEN cDNAFF, FRPFERLKEN cDNAF
5.

AEV RS REEERPHEIBHRGEE, UEAXLAHREKRERA
ERARER I BOFHBEA IR ANEIER, UWREEAEARTEXRR
AT & BBy 3E.

AEHE, SEPEARERINSHERFATEANRE KDY, UHRE
AARAFASBERNEARK. RE “BE” HAERRGWEERE. %
k. BERE. MYSRRE. BLYWERKEOREE. SHIRERA
Hk, EARHGERANBGAEERART: AHAFPRANETFTIBHT
1% % £tk (Rosenberg, et al. Gene, 1987, 56:125); ERWIGHBMPRE
47 pMSXND & ik # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fuE &
M RANERBTHRAEAEEK. A2, REREFIANAMPRE, £
FRRfREET LA THREARAEAK. RABKW - N EERERBRE
AHESRBE. BFHT. FEXEEETRETH.

FEBABERARRBUFERATHRESRE T B ARKTK I & DNAFH
FAEWBEF/MEABTENEREER. B FEAERSTH DNA AR, DNA
A REA. KK E 4 H K% (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989) . Frik &y DNA F 5l
TARKEENAAREKPNELEFFL, UHF RN S5, XBEHTHR
EWE T KBTS lacK trp BHT; NEHEKRNPLES T ¥ E
FAECHY THEMEHT. ISVEEREEDTF. FHmB SO BEHT. R
HEREENLTRs LY —SEANTRAXRERESRR XY ERR IR E
BRANBEHT. REABRATAEBERLANEMEEOEARRLLT
£ EREPENMBTIRASLEREHENAR T OETRIYE. HE
FEDNARAMMAERET, EEALA 102 300 AwEks, EATREFT

__9__
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PHBEENRER. THANATEEELHRS AR Ry 100 B 270 ARE

AH SVAO BT . EEAMREARYN NS EYBTFURRKENETE.

Wb, REBARBBEE - NAREMABUFTEE, URGATREHR
hEETARAERER, PXEERERAN - ATRERR. FERREN
EBEHELEE GCFP), RAFTARHENOIREREFHREALE.

AGE-BBERARBHY T HBE L RE/EFRETH (DR
F.HBRTE) ESHFLER.

KEWE, BAFRARETEINEBERE A LS BH RN ELARKT
BUBREEANFIEN, UHRSAISHHRREAREKNERTIRAE EH
M. RiE “FIap HELER, paden REEERUSNR, vRIH
M, REFERGEN, pRlsthen. REGATH: KBHE, 2EEA;
WE AR TR GEYTRE; AEARo8E; ShEl; BhalniRe sl

% SF9; #FMamfgtn CHO. COS # Bowes B X EHINE.

RARKWBTR S DNA FFIR AL DN FRMNEARGKALELHRTA
AFBERARBEHEABARRST. YFENRRA DD ARITES, RAK
DNA B R % A I TR B A KW B KK, A CaCl, it RH, FTRAN S BRELXN
BAF R, THEBNERMCL,, WRRE, Kb THEFLNT ERIT.
U ER B Y, THH T DNA 8 3oy ok BRI TLIE, A WA
Ry EmBHESR. £FL. BREERS.

AREAWEADNARAR, AARRVGSBERFFITARKAREFE
4t o 4B A B F 4K 9 (Science, 1984; 224: 1431). —MkRRAUT FR:

D). AREVHGTA FEAREEINSIBERGERK), RALA
FEBFBNEARBEARELAR R CENE ELHN;

(). ELEHRFRETERE EHR;

(). AERER BT SE. ALEER.

EFR (2) F, REFANEIEN, ERFRANERETEEERY
WAL, EETHIFRAKHAGTRAER. LEEZAREKAELNS
BRERE, ReBHy: mAFERECFED FIABNEHT, HANA
¥k — BB

ESER () h, SHSRTEARTHERN. REMBR LRE. RS0EH
mg s, WEEE, THRALWER. AFNOLERERLIENDIRTHSE
fsi L EAWEE., XETREAGRERARF By, XEFEAERFL
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BF: EANEMAE. FEANEALEGH ). BC. SR, £FR

LB, AES. STFHEN RRIR) . RMEN. BFXREN. BERAME
¥ HPLO) R B A M AMEN B R AR ET RN EE.

RKEWHERURZES KAERA. KN ERNTERERTRRERT,
Blan, RTSHME. WERGTE. FHKE. SXXE. HIVRRPRERN
K%,

KER B S RAHE ZSHEN. ARRLSZTARME A EE N REH K
T ARYERBEARIBNES, AoRidGE, &, CLvRERNS
WRHEE, REXHLRAKNIX-—RAARERRFFEEA.

B KRS TH CBl A RERA LB IWREAR N AL R T HE AN
EUER, BHEALEMIMEE R HMAEL. CBIABLLNNRELIRER
BEFHER. CBLEELEARY, EERLLALLEL. KE. ABRFEHA
2. ABLEHNEALSHERNEETERSE L TRERALY - - K
FRBEANGERBSRY., B THRRARASELAESPRER, EikP
WMARBENFREAATHE LRERWEAPR—ZHER. ALCLEALERXNA
KXW EALTEEHER (Tourette syndrome) . WAKER. T LR
R, BEATHELE. BREAK LIRSS HTR.

KLV SN REHE AP EARRS K CBL kA% AER
HEGGENEDE. CEANIENMSARERANGERNE, ARRENS
BAAR, HTHSEFNAYREE, ki, A FHALKAZN AR X T
AKR TRV LEAEER, RAXREATLRAKAANFEIRORAEY
X, HEEMXNKR.

BT, AEPNEEARTRINKARERFLENRRARENE

WaEAER. RENER. RERLE. XE. A0ME, ILBRRLHEE

ART:

AR EELNER: HBENEKR, BEBRE, MAKRKR, BBITHE
A, EEE, WA, REE, FEYR, RRE, WA, FRERL
Xh B, WA, WBEX, HENAKE, HERREEE, EXHEM,
BRERE

P HEAE: NETHETA, ARAEWY, WETTHES, % K
EOER, Bkb, RESLEE, BERGR, LT, S RERPAK,
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WA WRE, BAWWE, K. BHALAZETRERR, REXTRH
Tritkm, EARRERE

RARANBERECRRE: HEEmE, ERENE, SERE, BRR
mpE, HEHEE, RARFEN

SEMRR: BA-BAGAE, RARLENE, RRBRXTX, R
B, ERMES, SEBEREKER, EXEBAEARAERER, RRHE
®E G REIE

K. MUEHMIFE, HEH. AKX, RERX, REEEX BEHRS
EHFEL, WAREER, MK, SHK, SHEEEEL, BE, TEIAKX,
2273133

EEPHPBEARIRINRBR U TR X BRERERE.

EEVN SRR Z S KA HRA . B H Ao BR T ERER TRB BT,
Blie, TRTAHERRARRFEMBEALKR . W R A0 HBR SR
. FHELE. AEMER. XE, FLRERRRE. b RRANEK
SR & IR AR A . Boah R R 0 R T R TR TR A 25 4 B SO AR
R IR T

AR AR T MRS U TR B FD R EE @A FREARE
O MBER ., RANREPEARLAR I NMBREAEL IR, T
FREL RS AR ENA XN R DANEE. A, RESUNFTE
T, WRLHHERRRAFEARZAR I BB R 5FRHFBARIHEI —
REH. RENEHHRERUERBIHEAGRS.

hARAREE R 9 RN AR RBAHE. Leh. TERRAAPXOY
£ PREARTERINBERNTUS P HAMRK I GEHFHBRATIM, REN
HEFREEE, RESASKRMERCALSEASRTRRELNFNRE.

Y IS LI LY ENLPELE PS4 P INX Pap VA
BRHAZ WA P ARSI LT RZAAEEANPARBRLETR
BEERA. ALRBRAAME RS, TRk MRS TR A R
hgfotiit. REPRARIERISGEHIBLTTRALHABERTRAS
WEERS L TRRAMERNMAS RETRS. Han, —BEXPEARR
% 9 4T #ATHFIE.

AEPRETASK, REAR. e, XOHR TN AN I U
A FERAS R, RBHATULS TRAREETERE. RRWERGTH
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SRR AR O AR ENRK. XERALE EXRT): FRRHEK,

BERHA. ok, BEHAK. Fab F B0 Fab REXEFEWMA B

SRR AFTRAPRAKRS KR EREREH (DER, MR,
XEZ) W F A, SHENTAFRELRRE, EEEXRTAKENE.
BAsTHRAMEHEIWNETRAENEREEETRFRXMIA Kohler and
Milstein. Nature, 1975, 256:495-497), =K, AB-MBEAXBH A, EBV-
AEBHEALE. RAERRREABNTEREONKERBRTHEANERE
& (Morrison et al ,PNAS, 1985,81:6851). Wi C 4 = KA U.S.
Pat No.4946778) 4, % il T4 = i WA M F 4k 9 oy B HLIK.

RO AR SR I WRAATH FAEERLFEERY, BRUBRFRFHF
HARZHRI.

B AR E R 9 &0t H kb T AR AL, EANKAT
BERAGERSA. XAKHEARCNRETHEY — M GHED BT 2R TR
EaRy MmN RERES.

FRRTE FRT4 AL BRSO AEEE. DPRARIRIR
FRMEETRAATS BERENEE WEREE, BT, LERSH#
Wik d . —FEEa R AR LR A o SPDP, K HRHAE, BN -RE
W, HEEEATHAL XMLXRATHATRARFHEARLE I WD
g:i:):

AL RATATANRAN 5P BARTRIMANER. HTEY
7 B o Bt VT DU B BT P AR AR TR O AR

AEVEFRLRREARMPRARTE I ATHDH XBFE, RER
BEASHF R, LAEPISHR AR AENE. RRFARLMGTE
KRBT AT, THUAERBIEAREAIALAARTHEERRLOATY
Wy ok AR AR R AR 9 RIEAI KRR

KEHWERETRAEREIN, A, SKTANEN. LERBGRTH
%ﬁ%ﬂ,#ﬁﬁ’ﬁﬁlﬁﬁiﬁwﬁﬂa%$wEﬁw%ﬁﬁﬁﬁ%ﬁ,

BEPEAKIRINIBERETATSM BTN, BEBTHATA
%%ﬁﬁ%*ﬂkﬁ%ﬁ9w%ﬁﬁﬁ#%%%ﬁiﬁ%ﬁwmmﬁﬁ‘ﬁﬁ
KA MEY. EANEEBTEAERERS TRHATRALRNTHAR
%%9,u#ﬁﬁﬁﬁ%#ﬂkﬁ%¢9ﬁﬁ.ﬂ#,»ﬁf#%*ﬂkﬁ&ﬁ
9?%%%ﬁw.ﬁk?ﬁ%%%%ﬁﬁﬁ#ﬁxﬁ&ﬁ9,Eﬂ%?ﬁ%%%
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g6, BHIEEHPEN. AhEMANRERTEETHTBITPEAKRS &
IRAREURETENERR. RETHENRAR AR IRE. BEE.

BABEARE. RARATRE. BIFESTHATHRSPREAKSHRIGS
BHREBZARN. HEBFRECFBABMIAIN IRV ELAFERK
By 4 %9 IL-F & & XK (Sambrook, et al.), BHEARGSHIHRARTHEINS

VHBRITEEINERE+HBZHA_A.

FHERRNALRBRANTEGE: REBTRESEENAGNASR
F BAKSEIEER (RS, EEARRES) AN LB YRS RS, B
HulsEaERNE.

8 A AR F AR 9 mRNA & B B8 (4% K X RNA o DNA) DL R M e b 75 K
KAWEEZA., UBRE —#H R 05T RNA WEA RN 2 F, REAN
HEGESTEENNERNA SRR ERTERAWAER . KX H RNA o DNA
RE®ST A C AR RNAR DNA A KB AR KB, wEHARBBRLYORES
BREZEROBEARES ZEA. KX RNA 2 F9f 3484 3% RNA B DNA B R e 4k
HRBEANERRR. I INAFFCESHBRGRNARSHED THTH. X
THREBRSTHREY, TRAEZMTEALRTES, M B0 F 5K E,
PREGHEZHNEEN ARRARER R TE#5% R,

GEPHAMZERINZBERTATESFRARZTEINARERND
. REFBRARZRINIBERTATRNTBEARTIRINRAEERE
KRRESTHRAMRTEINRERLE. WwhDHEAKTK 9 4 DNA F 5| T H
THERERABITREZUAAS P RARZEINRARA. ZXERECHE
Southern Epi#f 3, Northern k. BUHXEF. XREBFARFZHEAFHK
BER, HXNEAANEBTATLRELEE. ZREANIHFRN —FoR4H
AAEAFAT B EEMMF| Microarray) K DNA K (XH Y “EXEEA” )L, A
TAVRE T RENERERAONPEALE. APBAKRZTE KRN Wit
T RNA-K & W4 B (RT-PCR) R4 b TR B P M AR T HR I T =H.

BRFBARZIEIZEANRELTATFOHR T RARTZER IBXGER.
FRARTIERIREABAAEEEE T LN T RARTLER I DNA F 548 K
RE. B k. EAPREEMAREE. THLHHE ARSI Southern B #
. DNAF R M. PCRABEQSLXRNRE. B4, REATREREFONX
%, B Northern Epifdk. Western R HBHFXBALRE.

REAHFFINPERECLREANMEN. ZFFIL2EREMUANTERA
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REERAATERFTUSRAR. B, RELTREGALNEEZANAK

RA, RE, RARIHETERAAINE (ELS M) QR EKRFILHTH
FREREEKTE. BEXLH, HTHXLBFFERFAXEERAR, X
EENE - SRERXEDMFF B FREKLE.

M2, BRACDNASI&PCRE| 4 (th#%15-356p), FTUHFIEMFRE
i, RE, HEXIHHETPRELSEFAREANKERRCER. RA
MESHHEN FHHHAREHREBRR LY MG B

a2 & S PCREAL 3%, B HONARAL R Rk Rkt k. &

AARVNEBFRI Y, BREUFE, THA-SAREBIREROGAR

HABXEATETELATREN. TATFREREZMHEEXURSQERM
i, ARCHEASENREARTR LD RLTE, NTHEREERTRH
cDNAJE .

CDNATE HE 55 b A 3 5, AR AT R AL A4 X (FISH) , ¥ DL —A 5 WK
B AT R, B ARBER, £ MVerma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—ERF MR ARARERRE, AN EREARLAAECERYT
s R EEREA A, XRKEETRFA L, V.Mckusick, Mendelian
Inheritance in Man (¥ i i3 5 Johns Hopkins University Welch Medical Library
BHES) . RETEAIHHLN, REEES L E AP EERE AR
ZHEEXE.

B, BERNTERAARRMEEHONMRERAFAER. WRE—
BRFHNERAKE RENERE, TRREEETEEMRF A RKE,
MERETHELIERGRE. LREFFARRAME, BEFREEIRRE
koo B MR, A B P AT °T L 8 A A F oDNAJF 5 #y PCRT 4 3 Y 60 5%
SB. REBNNEAEmEERAHANSREYN, BRARLESR
S5 7 3 W o, 4k DK M9 CDNA, 7T LU SO 500N 78 B0 26 I ) 2 — A (R 1k
W1k B 2 B Bk 7 fodg 20koxt T —ANEED

TUBRLAR K. SHRERELENS. MR, ERAPHEANSE
EHEHBRAASREER. ERATURA. HEH. 28, £X. 29,
HHUREMNN4AE. HAMEERARRRNEBEAERANURTEAB AR
BHBAafREA ., XEAAWTUELHHATRRBT.

AEPARBLA-—PREMBEBNHERRNE, BBFERH—HRIH
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%o .9 2. e > Ras apn

AEPHGREL MBS, SXREBEE—R, TUAHEHE. ERAREEHRK
AMESNBREENNTAEORTERT, ZRFRBEAES. EARHE
WS ENMEETEEAKERA. b, AERANZRTUERHEWET L

M.

LA EMTUUFTEN T RS, BRI, BN BN AWK,
KT BARKANBERE. PHAREAR I UIABHIBT /R FRUH
EMENEREY. RATRFNFTBARIERINERANERERBRATHS
H#E, wHHF R, FBTHNERKIERDETE £ 0.

THEER TRAREANARIETE, TAATREORNERFF
REWAKATE.

EIRRKLHAEBARTEIFPRHARTHRNER S RABLERE. L
HEAWAREERINRZ BN TE, THRARPRARZERORLEFT
A, Hd, 1RTHRE, 257K AR, 3RTFEIG, 4RTHRI, SEHTRH,
6% TR RE, TR FAYMKLOL, 8% FLO2+, 1hr, As®, 9% FECY304 PMA-, 10
FFECV304 PMA+, 1LRTHRAT, 12RFEER, BRFEFRE, V4ETHEK,
15k FHaM, 16RFH, VTRTHE, 18SR7ER, 19RFEME, 20xTH5
B, 21RFBS, 2FFOK, DIRFNE, HRTEL, 25RTHMRKR, 26
EZ )

B2 A0 ENPRARTR 9 AR AFB SR & kB (SDS-PAGE) . 9KDa
AEERHUATE. FLAREITERNETOL£F.

TEESLEGI/E, #—FWARLY, NEMRE XLXHEANATRHHA
AEPTHARATREREFHEE. THLHEA T REVREKEGOERT L,
BE B Y P A4 Sambrook A, HFrE: LB EFH New York: Cold
Spring Harbor Laboratory Press, 1989) W Tk ey &, RL WM B HWH R
LK G
EHE 1 PARRXEZKRINTE

B RmA B/ B/ A —FEREARMERNA, AQuik mRNA Isolation Kit
(Qiegene 48 =& ) MERNAH 2 Hpoly(A) mRNA, 2ug poly(A) mRNAZ i # KK
B cDNA. FSmart cDNA® X #|4& (W@ Clontech) ¥cDNAK BUE W 3 A\ 2| pBSK (+)
#4K (ClontechA 8 = R WA R AL, #DHSa, HEA R CDNASUE. HAlDye



10

15

20

25

30

22

terminate cycle reaction sequencing kit (Perkin-Elmer/A# = &) #nABI 377H
W F 1 (Perkin-Elmer/A8]) M Fr A SLME By 5" Fu3’ RK3mud 5. ¥ 2 89 cDNAJF
| 5 B, 45 4y SEDNAJE 7) 3 38 ) ( Genebank J¥E4T th 3k, R R ALK+ — N0 F£0428207
By CDNAJF 51 0 37 #DNA, & B — B U 5| M 0 2 SRR BT & 48 N cDNAJ Bt AT X )
MsE. SEFYH, 0428307 H & FT 2 #9 42K cDNAY 1344bp (fnSeq ID NO: 15777 )
AZ111bp% 3530pH —AN243bpt FF K M IRAESR (ORF) , K& — N HE B R (WSeq
ID NO: 2757 ) » RATH T4 %y pBS-0428a07, AW EE R4 N FEXR
T4,

SR FIRT-PCRY ik % D b AR A HR 9ty A B

JE B B 40 P 4 RNA Y AR, Lot igo—dT % 5| M 247 i 4% KR B & A cDNA, Al
Qiagene#yiXFl & shib)E, A T 55 H#4TPCRY M-

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

Primer2:  5°— AAATTAAATATATACTTGTATTCA -3’  (SEQ ID NO: 4)

Primer1 4 FSBQ ID NO: 1845 3% by & 1bpF 46 9 IE & JF 51 ;

Primer2 4 SEQ ID NO: 1Hy.9 93 %% R 1 ¥ 7).

¥R R B AR 7RSO p 1 R B4R AR o84 S0mmot /L KC1, 10mmol/L Tris-
Cl, (pH8. 5), 1. 5mmol/L MgCl,, 200 pmol/L dNTP, 10pmol B4, 1U#yTaq DNAR & B
(Clontech/A8] 7 &) . FEPE9600% DNA#LIEZR (X (Perkin-Elmer/A28]) EF TR HXHER
Ri25/AJE B 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCRE[E B p-actin
RE b P AR 25 1 O M AR, 473 M0 R QIAGENA Bl y KA & 4, RATARHE
RA & B pCREMA L (Invitrogen/h 8 & &) . DNAF Al HT SRR HAPCRI M
DNA 5 5 SEQ ID NO: 1577 #y1-1344bp T 240 ] .

SCHA3: Northern Bp ik 3k AT o AR AR & 4R 928 [ M R A

B — F B S RNA[Anal. Biochem 1987, 162,156-159]. PR A EBR YRR
BN ER-E R, WA MBRARM- 25 B, 0. 2MZ B4 (pH4. 0) M4
BHEATAY, MAVERBGERL/SERNEAG-RAE (49 1D, BReEFARC.
RO AR E, MANRTIE (0. 848 ) FHAAHE A BRNATIE, 1% 2| HRNATL
BRI BE, TRABTFAS. A20ueg RNA, ZE420aM 3- (NHHR) W
B (pH7.0) —5mMZ,Bh44-1nM EDTA-2. DMV BE Ay 1. 2%3F e B X b 4T R 3K RE
WERMBAEEE L. A a-2P dATPEEHALE| #3%k #l 4 P-FR 0 AYDNALRAS. P A
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HDNARR 4T 4 B 1 BT 7 B PCRY 3 B P B AR Z 4R 94655 X7 7 (111bpZ 353bp) . #§32P-
FCH AT (42 x 105cpm/ml ) 548 TRNA R B4 B R A — A F TA2CHRR
R, RS 50% F B -2 5mM KH,PO, (pH7. 4) -5 x SSC-5 x Denhardt’s A f1200
pg/mleERDNA. X 2 )5, WAL x SSC-0. 1%SDS¥ F55°C# 30min. )5, A
Phosphor Imager# T4 foEE.

LHF4: BEHPRARZERINGESSRE. 2F s

MRIESEQ ID NO: IFEIFT R ARG RFF|, it —xtERrEy ¥, F5
T

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

Primerd: 5°— CATGGATCCTCAAGTGATGGAGTTGCTGTTAGT —3° (Seq ID No: 6)

W BB 9 573k A Bl & A Nne T fnBamH I BEVIL 5, HE 2500 B B R | 5 3 Ao
3 B4 A5 F 5|, NhelfuBamH B4 & 40 B T &k 2 8 Rk pET-28b (+) (Novagen/
= &, Cat.No.69865.3) Lyt #HM WiTs(r K. MU&H 2K H oy E FEeypBsS-
0428207 T Y AEM, #ATPCRESI. PCRE B A&MFA: B4RFRS0u 192 pBS-0428a07
JFi¥r10pg. Bl Primer-3FuPrimer—44-%| % 10pmol. Advantage polymerase Mix
(ClontechA & =& ) 1ul., HHEHK: 94°C 20s, 60°C 30s, 68°C 2 min, 25N
IR, JFNhelfuBamHIZ: B 34338 7= My fu i 4 pET-28 (+) #4T B, 2B B A F B,
FRATAS M, SEPUHLARANEEABHEEMS o, ESFREE (£
WEOng/ml ) WIBPRIEFRIRE, AEEPCRyEFAEMETIE, HFHTHF.
Bk 57 E B B9 P M W e (pET-0428a07) AEASHEHELA R LB E
BL21 (DB3) plySs (Novagen A& & ). A FMBE (LRFE30pug/nl) WLBRAGAKE
#EP, FEWBLL (pET-0428a07) EITCHEFEXMAKE, WMAIPTCELREK
lmmol/L, #&HEHKSNpt, BOREER, SBFHHE, BORELHE, AkS6
A B (6His-Tag) AW FEfEMHAHis. Bind Quick Cartridge (Novagen/): |
R RTEN, SR THAMHENEEFEARLERI. £SDS-PACER ik, 7E9IKDa
AEa—% &Y (E2) . LAY EH ZPVDFE L A Bdans KAk #ATN-5 &,
EBFEF O, ZEN-BISALIEB 5SEQ ID NO: 27 RN IS E XM AR T2
K.

SEHEE S HLP A KR T ARITIARE &
£ A B (PEAEEH) SR TRPBAK TR FEN S K
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NH2-Met-Phe-Met-Phe—Phe-Lys—-Met~Tyr—Ile-Arg-Thr-Tyr-Leu-Ser—Cys—COOH
(SEQIDNO: 7)., ¥iZEFMRAB ELEFEF LFEROBEMRES, FiESL:
Avrameas, et al. Immunochemistry, 1969;6:43, Mdmg LR iR G £ K E &4 in
tREBEREREEZRR, BAFBALEEGSRESC U F R4 K KER G
RE—K. RAZIS pg/alF ik aEE S KE AW B0 TARMELISAR E % o
FryukemmE. A& aA-Sepharose AFRREME MK K i+ 08 8 126, 5K
Z & TRMMEN S SepharosedBiE b, FFREH A& g6 25 KA.
A TRE LA AL TR TR e 5 PR AR R RIS &

LA 6: REANFHRHERF BRAERZES A

MEZXPHERERFRABCENEU TR BRAEXRBEHF LT ENHA
&, AZEHTEFRARBENEEAARBEL RO RETER cDNA ERKXY]
ERARBEARLNNZHERFAPRERENZBERFH, #—FETH
ZHRHARMUEAL NN EF B ERF IR LR RN IR HRFINEE R A LR REAR
HRTHERARERY.

ALEPHENRARZAGFZEF® SEQ ID NO: 1 FHAMSENELF
BABRAERRHE4, HFAREAX T ELE R -4 S PR EAALXRVNEHH
BREFFISHEAFNEZEERFF. RERX T EREME Pk, Southern B ik,
Northern Wik H B F %%, I HERFANN LB RERERARELE®E
AEXMFANSRER. ILHEANTERRE: BETRENBEEEATSTSHEN
FREEBHATHER, UERELRERNERRENELTUHEAREANS
Rybriofn. REFLXBBEAFCEH ARG AEE, HFREFEH4ER
MBEX. #XFPRZE, XX LABEHH—RIKESRIRE. KZHEARNA
REBENAEAG (MRERRENRENER), UAEXXEERKELRARY
BRUEBNES. ALAARAOEH4AERE: £ EFH4RZLE5ELKANS
HH® SEQ ID NO: 1 MERAINERERFE, F_AXHRU4EHLEFERAN
¥ E® SEQ ID NO: 1 MR RENNEM TR B. A SLHE A 35 kil
HREZAERE L, EREBRENARELAGT, F-XF4 5L ERY
RIETEUKE.
—.  H4rekA

MAK B £ 3% SBQ ID NO; 1 B ELLEMA R AELZESYH, MM
BUTRENAEELRNAFE:
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, BHANMRETEE N 18-50 MEIH B
GC A B K 30%-70%, 33Nk 4% 4% 2038 Au;
WA WL B3R
, AU ERERTEA BT, RES—FHETENFI 2, AERIN
BB 5 HEFEFF XS (B SEQ ID No: 1) AT e EEARFF K
HEAXH#TEREELE, F5EELQTERARBEAT SR ERER 15
AMESRERELHE, NiZWEHEHS —BRT R ZEA;
, VBB RTRLAREAFEFREANMENOEH4 LN #— P LBA .
SR L A7 B AT 5 Bk O A B LT AN R4
4t 1 (provel), BF#—X#4t, 5 SBQ ID No: 1 WEE R BEAR
TR A4 (41Nt ):
5'— TGTTTATGTTCTTTAAGATGTATATAAGAACCTACCTATCA -3’ (SEQ ID NO: 8)
#4t 2 (provel), BFH —%#H4t, MY T SEQ ID NO: 1 WEE R BK
HEAHBHHEZREFT (41N):
5'— TGTTTATGTTCTTTAAGATGCATATAAGAACCTACCTATCA -3’ (SEQ ID NO: 9)
ST REKER S BA AT AT R A RA R EERB T EEES IR
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) LA X JE % A 894
FERLREFMBED (DT HEIBRIEY (1998 £ -5K) (X FBAERF
., BEHkit.
& A&
1, M8 KR4 R P& B DNA
SH. 1) AFRBFRHEEANEYFALRNBREXREFBRARREZ WA
(PBS) WP, AWARFRANHASZMERSR, BEFERFLARENH. 2)
Bl 1000g BOHIREAR 10 44, 3) AAAKRZ WA (0.25n01/L EHE; 25mmol/L
Tris-HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) & ¥FILIE (X% 10mi/g). 4)
EACHEFHARBUAESREFRA, EELALMT L. 5) 1000g Fl 10
b, 6) AEEEEIE (4 0. 1g RWALR R 1-5u1), FLL 1000g H& 10
A7) FEREYRERE (4 0. 1z BRWAREEM Inl), REHEUTHX
B IE.
2, DNA 8y KBrh® %
S8 1) A 1-10ml % PBS ¥#nf, 1000g %% 10 24k, 2) Fi % i R A
& R (1% 10° EH/ml) B R 100ul HAEZWH. 3) iw SDS EH

E R U e

wn
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WHEN 1% WMBEAERMRZ MY SIS EE N MEIESF, HAHRTRLSBEX
oW ST LB, M AR, X —EENR0 AR TE. 4) i
E YK EAE 200ug/ml, 5) 50°CREBAN 1 MRBRE 37CEBIRFEIE. 6)
FERBER: A4 BAE (25 24 1) #E, ENABUNEPHS 10 24,
MR FENE, FNEHFRATEC. 1) BARESBZFYE. 8) ASEREAH:
BREE (24: 1) 3, FHO 104040, 9) %A DNA KM B EHE. K5 347 DNA
ty b Ak o 7B L.
3, DNA Wy dlifhfn Z B LI

S 1) # 1/10 48 2mol /L B4 Fu 2 AR % 100% 7.8 tv 2] DNA P,
AL E-200C KB 1 AAHRERK. 2) B 10404, 3) AMRERELZH.
4) Fl T0%% 7.8 500ul %EFE, Z0So4e. ) AR BREH 28, A 500ul
BH7BAEKTIE, BSOS 4. 6) AORERAEZE, REERAKLEERE
RATEBAR., BETER 10-15 o4, UEXTLBELR. FRFEFRREST
B, FMSREFAEM. 7) LUMEF TE HAE S DNA FLE. KERKRSRAR
wop, EETEATHEA TB, BAE DNA BAOBM, & 1-5x10° RO AY
fm 1ul,

BT 8-13 $BAUE TR A x5 80, ENTEEHRTE 14 TR,
8) ¥ RNA B A AnZ| DNA B &, ZORME X 100ug/ml, 37°C fR3E 30 448, 9) fmA
SDS Fn & & B K, ZOREABI A 0. 5%F 100ug/ml. 37°C fRiB 30 24, 10) AFAK
xR 0. BAE (25 24: 1) BHREREA, HY 10 24, 11) MEHBH
AN, AEARNES: RAE (24 1) EHHBR, B 10 24, 12) MUH Y
AH, fm1/10 468 2mol/L EEBR4 A 2.5 A% 7.8, BAE-20°C 1 A, 13)
B 0% 8K 100%Z.BkEiRE, 2ATHR, EENR, IBRAE -6 FR. 14)
T Aggo 0 Aggo DARET DNA U SEJE R . 15) AR B HBF-20°C,
R B ) &

1) B 4x2 RESANHABRTEEE (N B), AELER ERRTE AR
ERRE, —H4EFR N B, WELEFENWERSI BTSN ARBE £t
WE AR .

2) BEMEABE ISHA, ATHEL EZEFTET.

3) BF@#4 0.1mol/LNaOH, 1.5mol/LNaCl g4k L 5 44F (FX%), WTE
FBWA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl WyiEZLE 5 24k (WR), W

.

o1
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4) EFTF4EET, UEERLE, 60-80°C XZ-TH# 2 /H.
HAT W AFIE
1) 34 1Probe (0.10D/10pu 1), Aw X 2 u1Kinase &, 8-10uCi y->’P-dATP+2U
Kinase, RAFMmZELARR 201,
2) 37C fRif 2 /M.
3) Aw1/5RKFRHME B RM (BPB).
4) it Sephadex G-50 4.
5) Z A7 P-Probe } WK EE —¥ (A Monitor ).
6) 5 H/E, WE10-154.
7) AB RN E R
8) A 34 — i b W HUE B 4 BT B I &0y PP-Probe (% = ) i & y—>"P-dATP),
MR
ALIEE F RSP, fm 3-10mg FZ XK (10xDenhardt's; 6xSSC, 0. 1mg/ml
CT DNA (/NA-HBE DNA). ), HIFHOJE, 68°C K#EHE 2 /M.
FR
HERSW R4, WAHEFHES, HEFUE, 42°CKEEIR.
P RE:
T8 B R
1) B B R,
2) 2xSSC, 0.1%SDS #, 40°C % 15 24 (2 %),
3) 0. 1xSSC, 0. 1%SDS #, 40°C ¥ 15 204F (2 K).
4) 0.1xSSC, 0.1%SDS &, 55°C #% 30 4-¢F (2 %), FRIET.

{1 B e
1) BUH B R,
2) 2xSSC, 0.1%SDS =, 37°C % 15 24F (2 X).
3) 0.1xSSC, 0.1%SDS ¥, 37°C % 15 4%k (2 K).
4) 0.1xSSC, 0.1%SDS ", 40°C % 15 44 (2% ), TR T.

X-XE B¥:
~70°C, X-HHEY (EAMERBLAXEXFMEERFTE).
LR FR:
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FRAGRE ABAGRATHRIER, LEFIAARXHEAMAERTIA
B XS WRARBEREAGRHTHRILE, B4 | ARERMERE
B BT D — MRS XM BERE, EWTARS 1 R ERSNEK
AR HBEFRAARPHEERERRE.

S H#% 7 DNA Microarray
XEHAREEMER (DNA Microarray) REWMHF S ERXLREFAS AL
AREETHHPARNFEAR, EREFARWERERR BAFH. BE S
FlEHHE. BEHKhL, RERAXARNMTENKGHTREN LB, U
kB i, X HEERONEANERNEN. FLVUNZHHFRTELRE DN
AFRENEEAATHREALFAED G, FRAFRALKREHFEERE
EMBEARHLFER, ARNDE, DRERER. XEEFESREXRT
B4 % g, oW & @k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X #k Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94: 2150-2155.
(—) »#¥
A F TR 4K cDNA 3£t 4000 4 % BH A FIME N DNA, b BEX R AW
LHER. HEMoRER PCR #4475 H, AR T ¥~ HERILREAR
500ng/ul A4, J Cartesian 7500 A (M E XE Cartesian 2-8]) BT A
Fl, REAZEHNIEEY 280 pn. KAREWHARTRE. TR ETESAX
B AR, WBLE TR DNA B EREA LHEREH. RAGTRSIREX
MECASRRE, REARAGEARELESRE:
1 BIEIRE KA 4 AR
2 0. 2%SDS #%3% 1 249
3 ddH,0 B R TR, K 144
4. NaBH, W 5 2-%F;
5. 95°C A 2 %8,
6 0. 2%SDS k% 1 -9,
7 ddH,0 ¥ % H K,
8 ®T, 25°CHEH THAEA.
(=) HEHAFIL
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B SR NAARRSEE NS TAR (RETRKGBMEK) +
£ % mRNA, 38 Oligotex mRNA Midi Kit (& & QiaGen 4A&]) #ifk oRNA, B X 4
F 4 B % % K& A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, B Amersham Phamacia Biotech 7)) ik
AKRA SR mRNA, J % HRA Cy5dUTP (S-Amino—propargyl-2'—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, Wy &g Amersham Phamacia Biotech
AN AREALERAS A (SR BRI ) aRNA, BALE Rl &L RE. R
R WS B B %
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) #%

AEBHFREULBEBAALHEHE X F —&E Uniliydb™ Hybridization
Solution (i TeleChem A E]) XA P #4THA 16 Aut, FRAHFR (1
SSC, 0. 2%SDS ) #t /& ScanArray 3000 F3FFX (WY £ General Scanning /2
) #ATHEH, FHHEEA Inagene K4 (£H Biodiscovery A8 ) HIATHHE
AT A, OB Cy3/CyS HuiE.

L H A AR (RETR BN M) 2R MR, B, A, BE.
B, BBk, HRR. AT, PMA+#9Ecv 304 48 e ¥k . PMA - B4Ecv30440 k. KUK AILO2
DB Ak. AR BT LO2EE RO HR . AR BN B L0 AR BT FURR . L R
BaEE R, BN, Bk, RGRIER. FeAL. REHEF. MR, B, ReR. ReAFUAR e
. RRIEX26ACY3/CyShEL A E. (E1) . BETELALAFRNFEX
IR R Fir b AR AR F R AR AR
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(1) —# 1z &

(D ERALR: PHRAKIHRIRERLTH
(i) F 5 $HE:9

(2)SEQ ID NO: 1#1E &.:
(1) B 5| %4k
(A) K : 1344bp
B) XK. ¥R
C) M. We
D) #EHEH: S
(i) 4F XA cDNA
(xi) FF 7|k SEQ ID NO: 1:
1 GATTTTATGCTTTATAATGCATGAAAACAATTTTAAAATAACTAGCAATTAATCACAGCA
61 TATCAGGAAAAAGTACACAGTGAGTTCTGTTTATTTTTTGTAGGCTCATTATGTTTATGT
121 TCTTTAAGATGTATATAAGAACCTACCTATCATGCTGTATGTATCACTCATTCCATTTTC
181 ATCTTCCATGCATACTCGGGCATCATGCTAATATGTATCCTTTTAAGCACTCTCAAGGAA
241 ACAAAGGGCCTTTTATTTTTATAAAGGTAAAAAAAATTCCCCAAATATTTTGCACTGAAT
301 CTCCAAAGCTGAAGGGACATTACAATATGACTAACAGCAACTCCATCACTTGAGAAGTAT
361 AATAGAAAATAGCTTCTAAATCAAACTTCCTTCACACTGCCGTGTCTACCACTACAAGGA
421 CTCTGCATCTAAGTAATAATTTTTTAAGATTCACTATATGTGATAGTATGATATGCATTT
481 ATTTAAAATGCATTAGACTCTCTTCCATCCATCAAATACTTTACAGGATGGCATTTAATA
541 CAGATATTTCGTATTTCCCCCACTGCTTTTTATTTGTACAGCATCATTAAACACTAAGCT
601 CAGTTAAGGAGCCATCAGCAACACTGAAGAGATCAGTAGTAAGAATTCCATTTTCCCTCA
661 TCAGTGAAGACACCACAAATTGAAACTCAGAACTATATTTCTAAGCCTGCATTTTCACTG
721 ATGCATAATTTTCTTATTAATATTAAGAGACAGTTTTTCTATGGCATCTCCAAAACTGCA
781 TGACATCACTAGTCTTACTTCTGCTTAATTTTATGAGAAGGTATTTTTCATTTTAATTGC
841 TTTTGGGATTACTCCACATCTTTGTTTATTTCTTGACTAATCAGATTTTCAATAGAGTGA
901 AGTTAAATTGGGGGTCATAAAAGCATTGGATTGACATATGGTTTGCCAGCCTATGGGTTT

30
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961
1021
1081
1141
1201
1261
1321

16
31
46
61
76

ACAGGCATTGCCCAAACATTTCTTTGAGATCTATATTTATAAGCAGCCATGGAATTCCTA
TTATGGGATCTTGGCAATCTTACATTTTATAGAGGTCATATGCATAGTTTTCATAGGTGT
TTTGTAAGAACTGATTGCTCTCCTGTGAGTTAAGCTATGTTTACTACTGGGACCCTCAAG
AGGAATACCACTTATGTTACACTCCTGCACTAAAGGCACGTACTGCAGTGTGAAGAAATG
TTCTGAAAAAGGGTTATAGAAATCTGGAAATAAGAAAGGAAGAGCTCTCTGTATTCTATA
ATTGGAACAGAAAAAAAGAAAAACTTTTAACTGGAAATGTTAGTTTGTACTTATTGATCA

TGAATACAAGTATATATTTAATTT

(3) SEQ ID NO: 28 1E %
(i) F 74 4E:
(A KE: SONEER
B) X&. HER

D) wEHEH: 4t
GDAFRE: 2K

(xi) FF 5| #3£: SEQ ID NO: 2:

Met Phe
Cys Met
His His
Gly Pro
Cys Thr

Ser Asn

Met
Tyr
Ala
Phe
Glu

Ser

Phe
His
Asn
Ile
Cys
Ile

Phe
Ser
Met
Phe
Pro

Thr

(4)SEQ ID NO: 34915 &
(i) Ff 3L AR AE
A EFE: 24 %

B) XA: Z®

C) M A4t

D) M. &k

Lys
Phe
Tyr
Ile
Lys

(DT XA EHER
(xi) FF 5| #§3ik: SEQ ID NO: 3:
GATTTTATGCTTTATAATGCATGA

Met Tyr
His Phe
Pro Phe
Lys Val
Val Lys

Ile
His
Lys
Lys
Gly

Arg
Val
His
Lys
His

Thr
Pro
Ser
Ile
Tyr

Tyr
Cys
Gln
Pro

Asn

Leu
Ile
Gly
Gln
Met

Ser
Leu
Asn
Ile
Thr

31

Cys
Gly
Lys
Phe

Asn

24
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(5)SEQ ID NO: 4841 &
(1) JF 5 S 4E
(A) K JE: 24882
B XH:. B®
C) M. 24
D) #wmH & &
(D2 TXE: EBER
(xi) FH #k: SEQ ID NO: 4:
AAATTAAATATATACTTGTATTCA

(6)SEQ ID NO: SHyfE B
(i) JF Y 454
(A) ¥ 33
B) XA ¥®
C M 24
(D) 34 &K
(ID)aTFEE: EUHER
(xi) FF 7| 4%3K: SEQ ID NO : 5:
CATGCTAGCATGTTTATGTTCTTTAAGATGTAT

(7)SEQ ID NO: 6HyfE &
(1) F 7Y 454
WEE: 339K
B XA: BB
(Cyddd:
D) AN EH: Kk
(D)ATEE: EHER
(xi) F 7| #K: SEQ ID NO : 6:
CATGCATCCTCAAGTGATGGAGTTGCTGTTAGT

(8) SEQ ID NO: 7th1E &.:

.....

-
.....

32

24

33

33
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(i) 5 $AL -

W KE: 15ANEEH

B)XA: AXR

DRI EH: &%

(DATFER: 2K
(xi) 5|k SEQ ID NO: 7:

Met-Phe-Met—-Phe—Phe-Lys-Met-Tyr—-Ile—Arg-Thr-Tyr-Leu-Ser-Cys

(9) SEQ ID NO: 881 &
(1) F 7 #4E
A KE: a1@E
B)XE: BB
(C) 4. B4
D) I EH: &
(D) 2TXA: EBER
(xi) 7| 3%3k: SEQ ID NO : 8:
TGTTTATGTTCTTTAAGATGTATATAAGAACCTACCTATCA

(10) SEQ ID NO: 9Hy1& &
(i) FF 5 4H4E
WK E: 4183
B)XH: B}
C) #tE: B4
D) #wHIEH: &
GDATFXA: FUHER
(xi) F 7| #£: SEQ ID NO : 9:
TGTTTATGTTCTTTAAGATGCATATAAGAACCTACCTATCA

13

15

41

41
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