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1, —FAEWLIK-BREE 2, EBLETEREA: SEQ ID NO:2 firm
EEBFFINEK. RESRKRWAERFBR. XUDRTEN.
2. WRFER LFRNEK, EBEETHRSK. XMARTEDNEER
FolEA5 SEQ ID NO:2 R RN B X B FI Z ) 95%eh AR 7 .
3. WRFER 2 AMS IR, ARMAETFTELL A SEQ ID NO: 2 Fr sy &2
M5 %K.
4, —HHOBHEBRER, ERMAETHRIBERGEHE THFH—F:
(a) %A JEL# SEQ ID NO:2 i RAXBMFFMNEIMRRE A B, X%, &
W EBER,
b) 548%% (a) BEAHEHTR; H
(c) 5 (a) B (b) HED T0WHEE RSN HHR.
5. WRHER4FEGIPUESR, EARCEETHRIVFRECE KDL AT SEQ
D NO: 2 R REEBMFFINSMHER.
6. WAHER A FFIRWANETR, HBEETHRSBERNFFEESH SEQID
NO: 1 116-844 {¥ 84 5| & SEQ ID NO: 1 ¥ 1-2689 {84 ¥ 5.
1. —REANBELIBEBRNELARE, XBEETURBARAER -6 Pt
—BHERFRLIBEBRERYE. RERERERAEBHET RN EHARE.
3, —HEHNBELBEBRNREIRAFEAN, EBEETERRE T
—MEE AR
) AAMFER TFANELARAR MR LN E T AN =
) FMFHER 4-6 P —NAERFTREIBHFBRE MR EIFHE AR,
9, —MEAENEL 2T ENHEIRAEETE, RBEETHRET EQHE:
(a) ERKXEHEEVAGT, BEHRRAERSFIRNTRALE LHH;
(b) NEFRMFLIBEHAFREER 2T EHWF K.
10, —MEEE S MELNTKR RS METHRNGCRGSSEHED 2T KAkE
ok
11, —XEMNRFAFLREERF RNy, AR EETENEES. RE.
HRERMG4EHEG 27 WEEWLEYH.
12, WAKHER 11 frifeyfvady, HBMEATERSEQ ID N1 FiFZHH
B IR R BT,
13, —fRAEX 11 FRUSUNNA, EREETHRALEWA TR RS
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EE 2 ERA. RIMEEST L.

14, —FAN 5 RAER 1-3 P — N ERPTR F A X kR R 2 R
Bty ik, HBMETEEERUFRS RO REE, RERNFTR S Ry,
RERNSBERTIRFRSRARLERERRENETRAR.

15, WRHAER 13 Py —WHNERFREROBA, LBEETENLA TRH
HEMEG 27T RN, BEH, HHRARIHA AR TREXERER.
16. WRAER 4-6 PHE-RHUERFRWHRSTHEA, XREETER
N WA TFHRTBRE, REENFSGRTRARE, REFATHEEAR
AT .

17, WA K ER 1-6 K 11 PRE—NHERFANSK. FHFRACEHN
R, RRMEEFRFRSK. FBFRIALESN. BSA. HH0A L0 5 A
NEAHRANESHF ETHETWEEAREN DR RBTEREEB 2T RE
MXGRAEEWAET.

18, MAER1-6 X 11w E-—RANERFRANE K. ZHEFRIAGNNE
B, RBEETRBRSK. SHERI[MEUNEA TRTHTEMNE, LA
7, HIVE A kAR S XRENEY.
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2 B 3

—RFHSR——BHEED D REEINS RN EHR

KRBT EMBARGR, REMdt, REXRHRT —MHWER——9&E
EH 27, UREENIRNEBERAS. ARAULEFRUSFBERME K
BEHERFNA.

BREUELNEARTREETENER, EPREFNREARTAY
B F %34 H (Berg J.M. ,Shi Y. et al.,Science ,1996,271:1081-1085].
ENAFANEFASS TRENERRAR T EEN, BY BHEIABZET
RERX -—FEEIE. RFABLETELDERANSSRERXFEMMARRN
REETMBFRER. GOXXBONEEMRERE, FEALEE & TR
FEEk, TAESHEAYHNTFSEAFROTHERNATHRIERE. #KED
HREEANALTERRSHIHNDNFREESRTR, AERALH — &
SREETE RNAZSUAS RNAHAHM. SREAEANRANNDREE)
B, BESHBEATHAEMNTANEREK, TRHERENARREEAEN
R, UEHBLEY TR EERRE,

BEBEONREBEETTINENBERESFASEETETHERR. A
ENBEE. B, BEASZMAMAT BRI TEARGRER. C2H2 B4
BEOREWRRAYEH BI30ANMEERKNRTFHEELFF: (F/Y)
XCXXCXXXFXXXXXLXXHXXXHTGEKP, H o — ST WA EXRBA XU EANGERT
W, X—FRAERSAANEREETHLHASIAEN, A NECFR NI
BAE, BEEOSFARKEN DNANELRKTHENNEKE, 28807
E5ELUNELRENERX, TEAME RN RSBETNERMLA [Jereny
M. Berg, Annu. Rev. Biophys. Chem, 1990, 19: 405-421] .

BHEBEERENBRREANERNGLFEEE, BEEHHERTHRE
P RHE. Kruppel BERBHELEMENNBR TRIHTRK, ZEXKDY
BAHOCHEREORKFRTHEREF, DEEFEMRTNH/CEERKEE
BAE—R, ZERESHFRTFWALSFF: TCEKPY/F[SchuhR., Aicher ¥. Et al.,
Cell, 1986,47:1025-1032]. #h4}, Bellefroid & AT 1991 gk iH, HEX
Kb A E AL —WRREENARESA - ISANEAEREABRNRTER,
¥ Wt 544 % KRAB (Kruppel-associated box ) £, HAEHB A #H4
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BE NAMRE DNA &S, £t L& ERT [JudithF. Margolinetal.,
Proc. Natl. Acad. Sci. USA, 1994,91:4509-45131, Z&MRB LA A BH
Ay, RhEATANAERRARSE, BREANFAMER. #58ED KRAB
TRk o R R A % F B4 A KRAB A—£ % KRAB B-#, T4 £8{X-& KRAB A-%.
F kg, KRAB BBy — AN RIMHEHE, Lhy 45 MEERAKE
EACK A B BB LA, ERENFAERNEREREZD N H
FHME T, NTEREESFRANAARNREAALTRERRAM XN
% %5 [N, Tommerup et al., Genomics,1995,27:259-264], [ B, KRAB 4443
B AR a LA —FTYNERRE, ZERBRELEA -MHREME
2, UEEEBEANTIHEMNRRESIRAKX.

B EEYH BN &I, 75 B E B . PMA+#y Ecv304 48 Bk . LPS+#y Ecv304
a0 Rk B RS . IE ¥ R 45 % 4B 1024NC. Fibroblast, &KEFRB, 1024NT.
FRER fc A KEFAM, 10130T. EHERK fc RAAKEFRH, 1013HC. B
EAMEMET. BT, BAE. S, FEaftk. BA. BB WAR
B SRS, TR, KRRV S RN RAESEREANRAEFREMN
AR # b TREM. KRZARSELAEREE 27,

T R EREG U EUEAYEARABRNERA TSN AERS 6T
REEAM, MTAREXLAYRIBISRAENES, BRAGRT —ERE
R ELEERLTRNENES 2TEY, IR FEAMEFONEERTI.
FAREY ) BUREBEFANA B AFRAZ AR EREMRARETH
REETER. IHBEATRERFLE LRDH/RiTANERS, Bk
SERGELDDNAREHEES.

AEPAH-—NEHEREAEHFHSR——SHED 27T URHA R B XN
Y Fo AT

AEPWE - NEWRERERDES RS HHFR.

AERWE - NEURRELHRDHEEE VT HIUTRGEARK.

AEANE - A EHERBSHROHREO T NENT RN AR TR
EHM.

AERHE-NENRRGEETERER 2T WAL,

KERWE —NERRREHARLAN S R——HHEE 27 HHE,

KEAHE - NEWRERETHAREALR——48EE 27T LS
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M. RHA . A, HEA.
AEHWE - NMNEWEREDW AT HHHED 27T R ERXNERRNT .
AEUSE-NoBHEIK, REREARN, &4 A SEQ ID No. 2
EEBMFFHER. REGRFREER. AWFEFBEITEY. REH, ZFK
R EA SEQ ID NO: 2 A EBMFF NS K.
XEVABR—FHOBHEIHNER, CAGH%E T4 —HEFERFIIHL
AR
(a) %5 LA SEQ ID No. 2 XBMFFINE RN EH TR,
OEEZ L2 IOKEN-FZ:£:3. 8
QOE5Q@QBROHULBIRFALFTEDTOMEANN S EER.
Efi, ZABEBRYFAELE TAMm—F: (a) L4 SEQ ID NO: 1 %
116-844 4 B 5 7|; Fo (b) B4 SEQ ID NO: 15 1-2689 frth 5 7.
AEABNSR—REARL AL RFROEE, FHURRLERE, —HA
ZEABEETRAGEIAN, AERL. R ELNEIAR, —MHEOER
FFRETEMPEREAT AR ERLAS KON FE.
KEPESR—MEEELYE S R FHEESNTE.
ARVAPR—MEREE. BF. BRI WEHEEE2TEEENL
Sk, BEEAAXREANSK. XEAAXBRAZFTFERBAOLED.
AEEAS R —HENENEEKEE 27 ZORERARCNERIERZ
R, BERNANREFRRSRAERLEIBERFIFHRE, &
B AR P ARR RS R BB A WEE.
FERLBR—HEWELY, CEAEARUS KRB EEL . BUER. #H
I B A UK TG T ERHRE,
FEEASERARPE SR/ REVERENER TIBTBE. KEKHEK
FRAENABRE T TEEEG 2T XEAREMIBRFAB NN AR,
AEPHHETHFEEFAXGERGAT, AEFEAERARTERRT S
L.

APHERNHER B P EANTARERERARA AT LTS X

“BBFF” EREMETR. HERZSIMTREA R BIHY, wTUR
HEAR AR HDNARRNA, BT AR EES NN, RRAXEIRLE. X
M, RE “BEBRFF” REER. K. FRAFARFIALRBARL.
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UAEH Y “BEBFI FR-BRAREENEORS> THEERF I N,
TH LR B CBER FEREHEAEARFIAMBIEAREBERSTHX
HRBEHRAREEE.

BEUFRREMER “Th” EH-REA-ARENEERIBERARY
EEABREIBRBEHEIRERFT. FRAATTAEAERF A B HF BT
PAEBMBBERBGEA. FARSER. TERTEH “RITH” &%, A9H#H
WELBMAHSEAEBERAMUNEHRLESR, vAXARSHRAREAR.
FALTAHERTUHAE, vRAEARBHT AR,

“hk” REEEEBRFARBERFINF -ARENEERBMFRIG
%.

“ENT B ORI EREEEBRFFIRNERFIITNRERRSRARERN
AT, —ARENEEBREERGRE ., “Hik REETEANEERIHE
BELR-ARENEAEBRBEYUFR.

“EMENRT BEAARRSTHE.. AERANEHRNETR. K00,
RE “HREF¥ER EHEIAN. EHWNRARFARAXARECEN SR A
HobF SRR RS HRETIRE SN . |

“HHA” BHRYESEREEIEEN, —HT5REAZAREKREATRY
BZEURERNATF. RAANTUCEEAR. BB, KALEABEARAET
HEHHRECLINLT.

“HEHT R WEHY RHUSEREELTESH, —HTHARAYH
BEEVTHAMEERSAEFFERNLT. RHAANFANEDTULERTER.
B#. LA BRETRETELHEET2THLT.

“H%” RESRBOVHNIEELEAET, AEFORERE AT EK.
HABMKRTREEEAINAEMACANERR. YRR ARERNWKE.

"EATAERERTFARREAMAMAEES. B, BEXIXLEHR.
FEBHEAARGARENREGRALEARENEREY 27, R LANEHE
B2 AEREMNBREABRER T AE—WER. BHEG 27 FREEET
BT a4

“HANg” K “EA %%Ef&%%ﬁi&)ﬁ*ﬂiﬁ&%ﬁ?ﬁﬁ%%mﬁ%2
BHEBRARES. i, FF “C-T-6-A" THEEAHFF “6-A-C-T" &, W
AEHAFZHEBWENTURSSNR 2. UREZANINEENS THR
BZEAXNBERBEAAEY ™.



10

15

20

25

30

10

“EEMT EREANEE, TUASORARRTAFARE. “BoRE” £
K-RELENNFF, REVTHINERLEIGFASEERERR. K
AT T AR AR EERENAGETHTRE (Southern F R
NorthernBy %) M, EXALEBENFARLXTHEH TR EFWHELER
hEF ERERNENEEEEERENEAETHES. IATERSHERER
KA ELTERRREES, HAFPKEEERRKNAGERFLFINENS
LABRERLEBEREHA.

“HEANTAHR” BHAHHR S HEERRERF 5 L BUF F 74 R &M
BHEHE, TRAEFAEAEHAEEET 2R, il IMECGALICNE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNRR FF Y[R & A F
By s nClusteris AKX W M3 £ A% 5 (Higgins, D.  G. fn P.M. Sharp (1988)
Gene 73:237-244), Clusterik i 1A 2 Br 4 B xd 2 ] 9 JE % 3 & 41 )% 5 4 71 B
§. REXRZFURARRASE. BAAERF I 0 5% fF 5B [ A
MELRERTRAHE:

FoIAL B A B | IC B oy 2% 2 3

100

FAlAMRESR —FRAFERAER —F 7B ERAEN

B 7 ULiE i Clusterst B A4 E oty i wlotun Hein W EHMBRFF 2
W A M 4% Hein J., (1990) Methods in emzumology 183:625-645).

SHIALME” RS AT T 2 A B R & b B A R B A A R AR o AR T SRR
FHBANEE. ATRIERRAEEARA L, FRALHNEERTLERL
SBMAAEE:; PIANNAERRTAEREARMEEAR, RATHaH oLy
EHAHUEARNEEARTAEELAR. REARMHAYR; HARMAAR
RAB GO A AR, 24RMFAR, XRARMBARK.

“BR Y BT HDNARRNAFFI BB FRFF. “RX#E” Zw5
“H X DINEBRE.

AT " RARHFPR BB L WH BN LESMHY., XML FEHDTUEA
R BAREESRLAET. HBRMAYTHEREARI TR EIELANER

_5.._.
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:3:5E 9

“Hih BEFENRELFRAABR, v Fa. Fab), RFv, XesRiE
SLRBEELTNHERERE.

“ABAHE” BHFHELECRBHAERFIBEREBIARKESN
ML, (B4 B R 46 4 A 08 M B9 TR

“DEHT —FAHEIRACERGIR (A, FREK/TENRERR
R 2P BH. i, —MPEARTENSBERISREETER DT H
ERAEHSE N, ERBNIRTRR LKA - LRV EAREAFHH
BHWRAFTRELSEN. THNEZUFRTRERE - REN -2, ATHX
B SHERBRSRER AN —H2. BAEERAENTRERANNR
Wka, ENRELEN. |

WALHFA, “OBE” REWRARRLHAAFLEHR (WRERR
WK, BERFENEZRRFRE) . wEREARANRARSTHSZREFRD
FRERASEALY, EAENEEEERIAS RO ARRREFRAFENR
R T, WAL EHELE.

WAXFHA, “DENHEREG L BHEEKED U EXILERRER
MANEEES. B BEARATUR. FIRHBRARCAFENEER
BABARELEREE 2. A EANSRESTRRARBBERR LT 4%
—WEF. BREE 2T SRALAE B AERT I,

AEVRGET -HHFHNFR——SEEAE27, HEREHSEQ ID NO: 25771
WERBFFIE KA. RERNERTUREALIK. ARFK. 6RFIK, A
EHSK. ARPHSKTURRRGNMN 0, BRUESRG N, KEHE
HBANEHMREMEE W, B, BE. B%5EYS. RafoRilsmen +
Fh, REELAAFFREFAGELT, REUNE KT UREEME, RTURE
BEME., AEXANERETELERTLERENFREARKRE.

AEPTAERHEEVIHRB. e XOh. wRRARA, KiE
“REB” . “MTEH Mo XY REEALRBAZANERES 27 HA
WANFDRRERNEIR. RRASRN B TEPRXUHTUL: (1)
XH—f, AP - ARSMEEREREVRTRERTAERRSE (RAEHER
FEREBEE) MK, FERRNAERTUR B TUSR A REES T RO W,
R (11) ZB—#, Ry - MRS N EERAXINENRHARIL € EARMK

_6._~
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AAIURE; R (11D xM—#, XeRBERED —MHULed (LwEL
SHEEH NSy, AWEL-B) @Bd; BF (IV) IR, LFHe
SABFIBOHRRERTHENZHFF (W5 FFH2RFFSA RS
W E KA FRREGREFF ) AR AN ER, XEGF B, 00ff£HfnX
BB AR ERFHEBRRAR G REEZA.

AERREHETASHER (ZHEFR) , ERBHDEA SEQ ID NO:2 &
RBEFWL NS ERAR. REHESHEHAFFEHE SEQ ID NO: 1 9%
BHRFF. REFHEBEBEMNARRBILSE cDNA XEF LIN. EEEN
LHERFT KN 2689 A, HFHERE 116-844 KA T 242 NEEHR,
BELXEEEAAEREET, hEREEREAAEMNAREH, TREHI
HREH 2T AASHEARMNATIE.

AEHHEMEHRTINE DNABRRE RNAB R, DNAH R EHE cDNA. #[H
% DNA 83 A T & A4 DNA, DNA T DU B R Wty DNA T LR MG H =
@b, BARREIKNSEEFEFI TS SBQ ID NO: 1 BT 7 4R A K 5 5 4H
ARELEGAGERE, WREKEHA, “BHATRE EXLARRERS
EL#& SEQ ID NO:2 & & ik £ ik, {25 SEQ ID NO: 1 BT F W 40 50 B 5 7 A £ A
WA,

g7 SEQ ID NO:2 WA B E WS HHBaE: RARRS KHHRDF I
R LR B F R AR BT, KBS RN REF T (fEkey i
GEFT ) URIERSFF.

RiE “BESKNENER” ERAEGLOLE RN S ERPEER MR
Wi /R ERBFFNELHFR.

AEARSREABASIMERNERE, HADERARAARANAER
Frll SR S AW, XU ies. REMTRNERKTURRAARK
AWERTRARERREANERK. REYFRTRBEERRERE. &
kI RAREANTRE, DRSS EN, SUERER-NEHRFRABHRY
%, THHE - ANESAMEERABRNK. BEAREN, EX2AERERXHSR
% KA TR .

AEERSREULFERYFIREANEHER (ANFAXEARAFED
S0%, BAH T0UNMEN) . RAERABHNPRESFREAGTERRATAS
MERTRTWSHER. ERLHE, “THAH 2F: OERKETE
FERRmEE TRk, 2 0.2x85C, 0. 1%SDS, 60°C; & (2) X A &

.-.—7_
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MR, dm 50% (v/v) FEEE, 0.1%h4 M /0. 1%Ficoll, 42C%; R Q) NER
£F R AGERAEEDE OSUN L, EFR I bR A RAERK. FH, TR
XHWERTREDH S FKE SEQ ID NO: 2 i R B £ KA A=W # 306k
Fu 7E P

AEPEFREULFHRNFRLAXGERR B, mARAHRA, "HR
FB'HKEZELS 10N EHE, RERED 2030 M EHKR, EFEZED 50-
0 AMBER, BFEZED 10 MEERULE. BRABRLTHATHRNG EY
AR (BnPCRY U Ef/ B0 BRGHEREE 2T HEILETR.

KRB PSR LBFBREAE U, BHN ARG, EERMBALEHR.

AERNAGEAREE I WERNSBERFIIRASHATERE. Al
AAFBRENEZBEALEL BTG, ZLFREBEEFTRRT: DARHS
HEFAH DN XERXUAERRWSBFERFF, #2)REXEHHERK SR
MAAHAAfRAEHBENTRNSZER N K.

KRRV M DNA K BLF P g6 B T 50 4 3R 18: 1) A 4 DNA -3 4% DNA
F5l; 2) {4 K DNA F 3 LUK A% BT ik £ JK B S 4 DNA.

TRRBGFEF, PEXEADNARTEH. DMFANEELF KA
BYHKANFE. ELERANIT R DNAFFINLE. 2 HRAAE cDNA I
R R NEREZEE N REEESE oRNA FHTEEF, HREAAIE
Bk cDNA £, RECGRNA Wy R E A S MARNEA, AAELTAH LRE
JK48 (Qiagene) . Ti#yE cDNA X JE 4 & i % o 7 = (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), E BB\ B LBt #y cDNA XJE, 4 Clontech 28 KA [F] cDNA SUE. 2
SLERARABIMBAR, WERDHRETWERETE.

F R H A E X oDNA UE R B AL ANERE. REFELFE(EFR
F): (1)DNA-DNA 2 DNA-RNA £ %%; (O fFEEE M EART R, O M
FEY 2T HEFRNART;, WDERAEZFEARNIERFEYE, RENEF
EEHEGAEY. LRFFETER, WTERTERENA.

EEOMFEP, 2XFANFHRERLZANIHERNENT L
B, REEZD WWANER, BHREDS IOAEER, EFREZED SO0MEHE
B, RERED 10AMEER. i, BAWKEEEE 2000 MEHRZA,
REHHD 1000 MEHFBRZH. RAFTAGRS4BEEEERZANEEFTIE R
WA ARy DNA F 5|, AR RE AL R R B U AT UUA R4

_8_
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DNA 4t B ARiETT R A R . WAL R o o3 ) ¥,

EE@MATER, RUGRKRES 2T XAEXENEESTATHLRFAR D
Western Pk, A EITIE %, BEKAEEAE BLISA %.

R F§ PCR £ A ¥ B DNA/RNA B9 5 i% (Saiki, et al. Science
1985;230: 1350-1354) A B A TRBALANEE, HARREAE SR E
4% cDNA B, T[4t 366 A RACE 3£ (RACE - cDNA R¥gth#E§ ¥ i), AT PCR &Y
B AREAXFAFNEALANSBERFIGEREL KT, FTHERS
A . TR WAL o o iR R R k4 5 Ao A b 43 B9 DNA/RNA Fr B

WwERRBINALANEE, RFLADNMABRENFIUFRFITAR
$07 3 fo SR B 48 4k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) W E.
XELBERFFANELTHAHLAUFRAAEE. A THRBELKHN cDNAFF, I
FEREHT. AHEENETENAEEN cDNAFF, THHFERESKN DNF
7.

AEPU SR ALANEBEROER, URARRAHRAKEEA
BBV REFINAEATIRF LN EEIEN, UREEAHARTARLHN
Bk % BK o F % |

ARPE, RESKEE 2T WERTRFAITEANINRET, UHREHR
AEVFREB RN ELARE. RE “BE HAOSRphERRL. W
h, BERE. MPERKE. TAGNARRELREE. FRFIRFARE
HK, ERRPHEANBEAEETIRT: EAEFPRAAXTTIEHTH
% ik #1K Rosenberg, et al. Gene, 1987, 56:125); EEN S WaRPRAN
pMSXND % ik # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fofE B & 41 J
hRAMEETHARFENEA, 82, REGESEIRANENPRE, £AR
BREESTURAFHEEARAEE. RABGN - NEERMEREREGAL
%A, BT, FEEEMEERRBTH.

AFHEWBEARAR BN TG A THESRDEREY 27 19 DNA F 5 H
LEHRF/MERAL T ENREARK, XL FEAERIETLDNAFEAR. DNA &
B A, KK ELHE AL (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). Frif#y DNA F 5|
THEERINZAERPHELEHTFLE, UHF RN S, XEREZTFHN
EWG|FAH: KBAEG lacK trp BT AEEGKWPLEST; RHEY
FHEM IREHEHT. SYHERHEDF. FHABHSVI0RFHT. K

_9.__
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HEREWLRs it S TEAEAIERSARS IV ARIELRS
FRENBEHT. REABECTAEHEREAGUBEERE S A RE LT
E ARGTENEERTRIN LGS IR AR TR ERBANE. HE
FREDNARZWRKAEAETF, BHKLH 10 2 300 Ak, EATEFST
U EEEhE R, TENATOEALGRE S —ME 100 8 270 MR E
XESVAO BT, AANRBEBRN NN L ERETURBREERTZ.

o, RERERBERELE - NREANALERFILEE, URGEH FHRER
BT AR RARR, WEBEARERAN S RAEETE. FEEHMEU
KEERAEG GFP), RATAMHENERXAATFERALSE.

AFE - BEARARSFE oM AR E SN EE/ERELTHE (B FH
F. WETE) BB EFICER.

FEWRSF, HESKEALIWIRERR AL I N ERGELREKTH
hEEENFETER, UHRSFZLI TR EARANERIEAFE4
M., RiE “Frap” KENER, wadak, SERSESER, wBFH
M, SEHESEN SR, Rl han. RENATH: KoHd, BEEE;
AEARMBGESITRY; AR AR oEBE, MY, BRI RIES2
% ST9; MMM CHO. COS = Bowes BEBMME.

FAARK PRy DNA FFIR AT DNA PRI M BEA R B LE T HARTH
FABEARARBEHERAEIRBT. YFEIHNEHEY D ABTEN, BRK
DNA IR Z AT AR B LK ME KR, A CaCl, A E, FrAHSREAR
B A, THESNEAMCl,, WREE, Ao THEFILW T EH7T.
UEEREB Y, THAWTHDNA SR . SRSV E, RH ¥ AN
WAFEWERESH. RFL. BRALES.

BREANELADNMAEAR, AAXRHNIUERFITHARKLERAETE
B EE 27 (Science, 1984; 224: 1431), — X WAL T FHE:

(D). AXEHAHHDA BHEEE VT HELTR GERR, RALFZS
VBN EARKEREMIA KR LENF AN,

(D). ELEHNEFREIEFEIAN,;

. MERESR AT LE. ALEAR.

EFE (2) %, REFFANE IO, BRAPFANERETEHAZNY
AL EETHEEZHHAEKWAGTHIES. YFTHARAKANELNS
MEERE, ReBENFE WwRE#ERAL¥FR) FRABNED T, BARA
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B ok — BB .

ESE (3) %, EASKRTARTERA. REDRE LRE. Ry 05
EES, WREE, THALYNESN. AFNAEERERIEMNSBT LR
FoshEANEY. XEFERFAFRBRARAR iR, XEBFREQEEHT
BT EAMERAE. BANEANAEGEFFE) . B, BEHE. BFHR
AR, BES. SFHEN ERITK . RHEN. BFXBEN. BRAME
#t (HPLC) fn B A MAMEME AR X BT HHNE 6.

KEAWERURZS RO ERA. B AR ATEER FRBET,
Glan, TRTSHEME. BLRGZE. RBER. 2XRE. HIVRARPREE
R %,

FREAELEE QN A RABEIRENKRAEAEDAR. B. HEXR
G, REES. BRG o RRAR X 0 H SR 5 B fo T IR 3 7E 40 I R AR K 1
HEhAAERK, EEATHEOARRABARTHREBEG T EAA.
AERGRAEANARANTE AT ELAHARNET R, ENELNER
TAHRAEH A REARTOAT, EREARETHLRRARRE LW RHE
M, wEAKNTHREE, ATSHAEMHERE, A LREHAANEES.

EABALHGEREEIOTNE, EEUFNTHRT RETE/ER
FhMANER., XEEBRLEEFTRTUTHE: 2haARKARNEE, €
Eohm. kEE. hERE. BHES BARLALENEE, QEWEE.
HAKRKE. BEE. S2A8BEKENERES; 2RNRKRAL. RERSE
THAREE, A LB, FRE. N OB, F. WAR. TE. BHR. B,
ENREHE (NG . EHFTE); TH-S5@REoL. AR
A AR, AETRESELHE. FREVERE. BX. £HEW. B+
—HR B ERR.

AEPFWEREE 2T A KRABEME, ZEHEY —#ENEINHE
Wi, REAEH AR RTWBEEONE IO IE, ETRREE
HFRENEAREEAMLTRERNFARXNER., XLRFLEELRT
LT, o BEH. BHRA RBELAFL2MGER. BOAERTEH. A4,
AEMETRA. LAMFALBNAAE. EXURXFERTHR L. KBHK
EELEMELE. BW. AREESLRBELES ROBLERK. WEL4
BEEREURHERARRE.
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AEAURETHAELGWULETRE EH) R E{ @A) R E G 27
RN T E. RHARBEHE T ARaEEESENhee, MERANE
thEFT S mp I ERAG XN ELLEMEE. flin, BEHZHRNFET, #
AL WA R A EES 27T BN SARRHEREES 27 —RER. RE
Ny REREFRAEERANRS.

HRELVTHEAANCEFEENHEK. kil ThGEDEULE.
HEFE2THERATUSHHEG 2T E4FHBREIE, RENH S KN
Fh, RES5USMNERMAEAFEZSIRABRELNFIE.

ERHENRERANLS, TUHHHED 27T ANEHSHAUESF,
BHAENEYHEREE LT LT RL AR EEANPUXRRHELEGRET
EREEAN., ALRAFRLEHHERETE, TUREHRERAERNNZ KLk
Mok, BE5EREELEANSIRATIEAIRAIENTHRASHEA
EAMELSTEAYARYENS RETRS. He, —HEdH#EEa 270
FHATHIL. |

AEVRETHER, REAR. 4. X0HREN 0 EHRMERTE U
EFERENTE., XEREATURS RRAER LT EREK. REXADRE T 4
MEREE 2T HERATEHHK. XBHEACEEFTRT): 2nlHik. ¥
VAR, SOk, BReHik. Fab F B fu Fab kA XETA KK K.

SFRBHANAFTRAGKES I EEEH AR (XK, MR, X
RE) WraBa, s8EATHTHEAERY, SEEFRTAEKEMNSE.
HAHERA LT WETERANEABEELRR TR XEHEA Kohler and
Milstein. Nature, 1975, 256:495-497), ZB#H K, AB-HM A TEH A, EBV-
REBHEAE, PAEIRMEARNTEREONKENATACENEARL
7 (Morrison et al ,PNAS, 1985,81:6851), M E AW AF L8 HAEHHA U.S.
Pat No.4946778) ¥ Al T A~ HERE R 27 W EHEHK.

HEEEETWRAATATAREALLEEARY, RUERFR T HHE
@ 27,

S5HNEE L AN ETREAALT AR R ELRL, ENEKATR
BEUB oA, XMARABAFILARETHENY —FEQGERS KT A THE
M R ARS.

VAT TR AGEAE - HABUNEEEE. pEEEO 2T EE
AT RRAT S A RELEE WEBEE R, ERES, LIRS EN
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Bga. —FREENYTERARE BN o SPDP, K HHAKMARE, BRI -REN
X¥e, UEERELTHAL, ZRAXVETATRARENRED 27T HEGHK.

AEW S WAETRATERTRAG SEHEE 2T HXNEAR. £#TE LA
BHHATURASRENERERD 27X £ HNEE.

AEPAFREEREMRAEHES 2T XTHDHRAB T %, XBRAE
EAMB R, HAFEFISHNZERaEle. RBRTFHARUNSEE
B 2T AP, TURKBRBEEEL I AEMARTHNEZRAATOHSRE
B 27 RAEA KK,

AL SRR TAERESN, A, SRTAREYN. h¥RBHATH

BWAIE, FHIT—H3 SR S B WERE RO, EAFRHATRELT.

GEAAREE VW EIRFRETATEIMETEN., BEEBTEATAHT
R B TFHREE VI WERERRY /AR AL RN ARNEE. RFHRN
B, EHANEEBREAGRESEROTEHATRALTROERER 27, U
ME A ER ARG 2T EN. A, —HERANBEEE T TUREEN.
Bk TEEABDBRNEREE 2, ETS5THNRDE S BERZEFRR
EW., EREAYEEBTRATHE TR EHERD 2T RERFEFEHEN
B, EBRTRENRASADNSLIRSE. BEE. RESHXHE. 244
PRE. BIFESTATRHEOEREE L HARTRESBZERA. R
BEHRTAREG T AN RWELRSEANTETRLFEAXR
(Sambrook, et al.)., BAEHAALEKEA LI HIBERTELRIABAERT
BEMRA.

SBHBENELREBAN T ELE: HEBTRIZEINAKRANLR
By RAEKSETEE RS, SEARARSD AR FHFR I NERF, &’
e g el EnNE,

W49 E G 27 mRNA B9 B H B (35K X RNA fo DNA) LR B M E AR K
W EE 2N, BRSO ET RNA B ERAF RNA 0F, HAEAALH
BEUBAFEEINWERNASRELAREHTYURAYIMER. KRB RNA fo DNA
BB H C AN RNA S DNA S R B ARKE, wEHBRBREVFEERES
REMBBEEARCT EMA. KX RNA 2T i 1t 45 45 1% RNA # DNA 7 5 E4K
ABRARREFRE., B DNAFFIEESARKNGRNAREGBESTFH TR, X
TR BB FHEEN, TRASMAFEAE#TEN, D ENGFIKE,
MEZTZ ANEEN ASRAREERKETEAR —_ K.
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BEEREQ L WEIRFERTATSEREA 2T M XRRALE. KT
HEBEEQ LI WANFRTATRNSHEE T WXL FRERRRATHE
BU U HRYERA, WHLEHEE 2T WONAFATH FAEREARSITER
DLR W4 E S 27 WRARA. RXFE AL Southern E#F sk, Northern B
. BRAXE, XEERAFEREAFHRBIEAR, BXEEMEHT AT L
®REBH. KEVHNSHFRY NN TR EEEMSEF
(Microarray) % DNA % B (UfRd “HEEXKE” )L, AFoNERPERANER
REMTAEE DY . FEHREG 27 57 W5 W4T RNA-K &84 KN (RT-PCR)
BT BB TRUERES 2T WHITA.

BAEREE 2T XENRTHTATOHERES 2T HXKERR. BEE
B RENHACHES ERHARNERES 27 DA FAM UK RARE. B,
k. EAREEEMRES. THEAHE AW Southern Biik. DNA F 5|4
M PCRABEMERHURE. B4 REATH YW E G WKL, HIA Northern
Bk, Western R Hf ik TEI B H BT EFAERE.

AEEHFFIAREELE LR ANEN. ZFFIRRERGNELA
REREANEEFATUSELAR. BN, FRELZREARLINBEANEL
L. Ak, RERSPHWETERFFIHEELLAL WREAFIELTA
FRIEREACE. REAZH, A TRILEFASEREEEMAREK, #
EENE —SHENRXUDNFI M THREHEL,

# W E 2, MIECDNAKIAPCRE| 4 (fh2%15-350p), A UK F R AL TFRE
ht. RE, WXL YA FPRE‘SELAAFERNEKERREGER. RA
MbSHMN Tl HWAXASREGERSTET N B,

2 A B PCRE L, R¥DNAR( B Bkt s, &
AARAHESERS| Y, AXXUFTE, THA-ERgBFEREENATR
BAERAFATETEATEM. THTFRERIMNE T XURELERK
AR, AREHARS LN REATHAOLTTS, ATHEREERERS
cDNAJE,

KcDNATE S PR E AR TRAERLLR FISH, FUE-NTRTHE
BT R AR ES. WEARNER, &N Vermads, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—BREAHEMAEFHALREEANE, WFAEREARLNRENERT
MEXFEKERAK, TEHETRFH 0, V. Mckusick, Mendelian
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Inheritance in Man (¥] i 3¢ 5 Johns Hopkins University Welch Medical Library
BB, RETEIEHHN, HEXFSLE MR RERRE LNKR
ZHEHXER.

BE, FEENTBRRAARERMEGONRERAFFIZR. WRE—
BRFHHERAMEFNEAERE, TAREEAMEEMRFRALE,
MiZEETREERARE. LEBRPABREME, BY¥PREETRRE
o S B R AL, A K T T L 2R B T cDNAJF 5y PCR T A 1L By Gk Sk
BBA. REGWHHECEEmEEECERARNS BRSNS, ERATLESK
B A XM R K XS cDNA, TR SOESOONMRAERFEREZ —f (RE 1K
WA R o g0k N T —ANRE).

TURRKEAN SR, ZHFREEENS. B, BHRAAFHENS 6
EHEGMBERESFEER. XERETURA. HHE. 28, BX. ZWHHK.
HHURENGEs. AL E2ARBN S RAEFAURTEMA DK
BB ARREA. XEASUTUENGHA TRRET. _

AEURREEH - HREHNEBNGERANE, FRPRA—HREH
AEPHBG AU MBEy. SREEE—&, TUADHE. EARHESRK
AE BN REEN A AENHTIERT, ERTFRBEE”. EARHE
WS EN A ETREEAAEREA. it RS KT LS L E T
EMEEER.

LA AT URFER RN, wEIRHE. BN BEN. IR,
ET. BASKAWALRE., G8ES 27T UARRET /R AENERN
EHERLY, HATELZNENEY T WEMANERERRATHLEE,
W R BIEITH N RER DT E & 0BT

TRAWERFRAREEWEKEEFR, TAATRETRMNERFHF
REHERLATCE.

EIEARFEREGTREREaN RS AR EEE. LEARERE
2T R RS E, THEAEGHEON LT TE. 2P, -BHHEE.
2-PMA+HBcv304 A Mikk . 3-LPS+HYEcv304 MMtk MR . 4—IE % AR 47 4 40 i 1024NC,
5-Fibroblast, 4K FE-FRI#, 1024NT. 6—JER kfch K B FRE, 1013HT. 7-JE
FRfoR A AKETFRM, 1013HC, -tk AME]. S-BES. 10-B1t
. 11-FERE. 12-FPR Ak, 13-J60R. 14-PEBE. 15-WZUE. 16-ZFRRE.
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1781715,
B2k A E 4R E G 27 BV B BB B B 3k ) (SDS-PAGE) . 27kDa{ & &1
FHATE. LB ENEaLT.

TEHESLALHES, #-PHMARAEH. NEME, XLTHEANATRYA
AEVUTAAFRHREANEE. TR EEA P REHREEGHERTE,
BEHE YA Sanbrook £ A, HFrE: LHZEFH New York: Cold
Spring Harbor Laboratory Press, 1989) iR ey &4, R¥EBRE AR
W K.

SHA 1 BREETWNRE

Fl R A B/ B/ Ay — FERBA R ERNA, AQuik mRNA Isolation Kit
(Qiegene /A F =& ) MERNAF 45 Epoly (A) mRNA, 2ug poly (A) mRNAZ ¥ # FH
AcDNA, JfSmart cDNAL XA & (W ¥ Clontech) ¥ cDNA A B E 1] 45 N\ 5| pBSK (+)
# 1K (Clontech/AE = R) W H A b, 3#4DHS o, SHH M BCDNAE. AlDye
terminate cycle reaction sequencing kit (Perkin-Blmer/M& = &) #F0ABI 377H
A (Perkin-Elmer /A 8) J R BT & TR S 03 R F 7. W ZE S cDNAF
5| 5 B, A /A 3L DNASE 7 #0348 £ ( Genebank AT L3R, ER A AE F — AN T 14£0182h01
B3 CDNARF 71l 4 $TB9DNA, 3 &k — 7 U 5] 40 3H2 L B B 2 B9 SN ODNA T B AT R 1
e, HRFWH, 0182h013 K FF-&#54KcDNAK2689bp (#mSeq ID NO: 177 )
A% 116bpE 844bpAT —A 729bpthy FF M HAESR (ORF) , HA—ANFHEFER (W
Seq 1D NO: 2577 ) . RATH LI HEA 4 HpBS-0182h01, HAMWE B H &4 A H
&a27.

T HH2: RRT-PRA B AEHEEBD2TNEAR

J B s 4 B B RNA Y A AR, Bloligo—dT 2 5| 4y 4T 1 4% R B & BcDNA, A
Qiagene by KA &4 )E, A T 55 W ¥ ATPCRY 3

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

Primer2:  5°- ACCACGCCTGGCTAACTTTTTTGG -3°  (SEQ ID NO: 4)

Primerly4s FSEQ ID NO: 1H5 30y & 1bp W E | 5;

Primer2 % SEQ ID NO: 184y 4y 3" % K 11 ¥ 7).

P8R R A& 7ES0p 189 R BLAAR P4 A S0mmol /L KC1, 10mmol/L Tris-
Cl, (pHS. 5), 1. 5mmol/L MgCl,, 200 pmol/L dNTP, 10pmol5|4s, 1UEyTaq DNAK &-F
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(Clontech/ & & %) . 7EPEI600KIDNA#AE R (Perkin-BlmerA8]) £ T HI &K
Ri25ANE #i: 94°C 30sec; 55°C 30sec; 72°C 2min, ¥ERT-PCREY [ Bti% B—actin

FE e A B OB 22 b M L FR . 4 R 4 R QTAGENAM 8] My X Al S sk, FITAXEE

HA & B pCREK L (Invitrogens 8 =& ) . DNASF 5 47 45 R R WIPCR 4 8y
DNAJF %] 5 SEQ ID NO: 1 T #y1-2689bp 2 [H.

L HB)3: Northern EpifiskaiiaEfeZA271&EMRE:

Bl — 3% 3% % B % RNA[Anal. Biochem 1987, 162,156-1591. A IFRMEHR
BLER-E R, WA MR AR M- 2SmMAT AR B, 0. 2MZ. B4 (pH4. 0) Xt&
SHTOR, WAVBERHERPL/SEARNEF-FAE (49: 1), BEEHC.
B HAME, WARFE (0. 3&F) FHRESHHOHBRNATIR. 1152 HRNATL
RATMZE %%, THRABFAE. A20ug ANA, E220oM 3- (NG ) R
% (pH7.0) -5aMZ. Bi44-1nM EDTA-2. 2MF B 49 1. 2%3R A MBI L AT ik, REH
BZHBABRER L. B a-"P dATPE MG Yk # £ 1P 47 IR DNASR 4. PT Al
HIDNAZE4F 4 B L Ff R IPCRY B Ay B B G275 4 R A 5 (116bpZE 844bp) . ¥ 32P-4F
LA (42 = 10°cpn/ml) 38 TRNA A B R BE — B P TI2°CERH
®, % BT 50% F BLE-250M KH,P0, (pH7. 4) —5 x SSC-5 x Denhardt’s K #1200
ng/mlEEREDNA, 20X 2 )5, ML x SSC-0. 1%SDSH F55°Ck30min. R, A
Phosphor Imagers#f4T4-Hrfn < &.

TG4 BHAEREETHEMNRE. 2EREL

HB3ESEQ ID NO: 1fu W 1F7 7 9 4075 K7 51 Bith— xRS HE S, F5
e

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

Primerd: 5°-CCCCAGCTCTCACGTCGACGGAAAACAAGTGCG-3’ (Seq ID No: 6)

7 BB My 5 3 B & A Nhe TfnSac TREVIAL &, /B A8 4 B 0y £ B 5 3mfed
3o gk 4250 5 5], NhelfoSacl®404 B A8 B T 5k ik # 4R FKLpET-28b (+) (Novagen’d &
8 Cat. No. 69865. 3) LRk WHIBEAL K. DIe A 4K B By E H #pBS-0182h01
B AR, #ATPCRE B, PCRR B 464 % : BARARS50 p 19 £ pBS-0182h01 K 4z 10pg.
B| Y Primer—3fPrimer—44-%| % 10pmol. Advantage polymerase Mix (Clontech/ar
FAER) 1ul, RS 94°C 20s, 60°C 30s, 68°C 2 min, 253, FNhelfn
Sacl14r B 34 358 7= My #u R 4 pET-28 (+) BE4T W EET, 2B KA F Bt, R T4 Mg 3E
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. SRR CAENSEARITEEDS o, B FNER (LKRK30ug/nl)
WIBPHRIE ARG, A EPCRy MMM T, HFHTNF. hBFF RN
P % B (pET-0182001) A AASHENEA R L ABTE

BL21 (DE3) plySs (NovagenAN & = &) . E&FMBH (LRE30 pue/ml) WIBA KR
#3d, FEWBL2 (pET-0182001) FE37°CHEFREXMAKE, WMAIPTCELRE
lomol/L, SEHRFSAE., BNKEHK, ERFRHUE, BUKELE, ARS6
N BB (6His-Tag) £ &ty s 2 AEHis. Bind Quick Cartridge (Novagen/: |
D) HATEN, BETHAMHENEOEREA2T. £SDS-PACER K, AE27kDakt
B —E—th &Y (E2) . %4 ¥4 % EPVDRH LA Bdams K A& #ATN-3 B2
BB AT, 2 BEN-315ANA IR BR 5 SEQ 1D NO: 257 R N-3m IS AR M A R T2
M.

TS MEREE2THRENTA£

R4 KE R (PEARFR) &R TREREA2THFMN S K

NH2-Met-Thr-Lys—Ala—Asp—Arg-Glu—Pro-Gly-Ala-Arg—Gln-His—Arg—Ser—COOH
SEQ IDNO: 7). ¥ MAR s hiEFamsnFaEAREMRESE, FESL:
Avrameas, et al. Immunochemistry, 1969;6:43, Mémg LR BEEH % K E & Miv
FEABKENGERAE, SAEBRALEEE S RES MR TELH KR o5k
% —k. RABIS peg/nld ik aEE S KE WA B AR MELISAR E & I
W R A . Al B W A-Sepharose NAAR I 05 B K A fn i P 0 8 8 186, ® 5K
24 FRALRIE LB SepharosedBiE £, A FEMBENENE 20 2 HH 5 RIE.
RETIREER AL HETHERERSEHET21E S,

FHA 6 KRS EER K B 1R A A

AERHEHEBFRTRBELENERFRABRARIRA4 AL TENA
%, WHZBEHTERRARBHNEYALRREASGEELSR cDNA SUERK U
¥EHEEFAARLANSMFRF I AR EARENSHERFF, #—FETH
BEARANEE LI BERFARAFARN LM ERF I EEE AR RHEL L
HETHRERERY.

ALHA G ENREARE NS HEE SEQ ID NO: 1 FHBHACENEMY
MEBAERRESY, HARBLAX LR —BHARFRESARRANEMH
MEFREFABGSHETRF T, BB L7 EEEM K&k, Southern Bl %,
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Northern Bk F B W %, CINHERENN LR FEBRERE EERBLER
AN SRR, XEHRANSIRE: B THINREEERAFSHHN
RXBHRATTLE, UERBEIRENERRENE SRR SR N S
BEYFif., REFLAXAESHFILEA R GRS, FREFER G
BBAR, XSBIE, RREXLWESE R AES BRRE. REHAFA
BREBRENAEAG (DREEARERREHNEE), UELXERBREARGE
HRMEBHEE, REAGAXANEHALERE: F-ERU4RTLE5XRYNS
M H® SEQ ID NO: 1 MARAAMERTRI B, F - XFH4EHRSHEREAN
%443 % SEQ ID NO: 1 MEREAWEMFRHA B, AZHE %ML D EER
HEREEEREL, ERERENNAEAET, Z-XF445HRNENRYE
XETAURE.

—.  FerwHA
ML A £ 8 SEQ ID NO: 1 FHBEERFRA BAERIRS, NE

BEUTRUNAFEL RN LN T E:

1, HAAMREEEN 18-50 MEEHR;

2, GC-&8 K 30%-70%, AZIEN| 345tk 423 bn;

3, TAWIH R L EAKHE;

4, HEULABHTHEINRES, REX-FHETENFILHT, BERZT
AR SR EFEFF X (B SEQ ID NO: 1) e @ EELARFF X
REAR#TRAFEELE, THEEELQTRENEREAT SURHEHBL 15
MNESREATAHE, NiZWEFELE —BRT N EEA;

5, WA EERARENFEFERAMENFS LS —F LR .
5B UL &7 W AT T Bkt O A Bk DL =AM

4+ 1 (probel), BF#—H#H4t, 5 SEQ ID NO: | WEEK B RE2H

B B4 (41Nt ):
5'-TGACAAAGGCCGACCGGGAGCCGGGEGCCCGACAGCATCGG-3" (SEQ ID NO: 8)

#4 2 (probe2), BT & —##4, M YT SEQ ID NO: 1 yp f Bk

HEMNFBROBRREFF (41Nt ):
5'~TGACAAAGGCCGACCGGGAGCCCGGGGCGCGACAGCATCGG-3" (SEQ ID NO: 9)
5T ERER S RA RN T AT 6 E R R R B T EiE 54 XR:

DNA PROBES  G.H.Keller;M. M.Manak; Stockton Press, 1989 (USA) AR E % R 2

FHBLERFMEEL (HFRELBEEY (1998 £FE ) [(XIFEHFTELHE
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#, BEHRA.

¥ & ) &
1, MEr & 8 vk R4 4 9 3% BX DNA

BB 1) BFLARFTEBANEETEERANREKREFABARB L Z R
(PBS) 9P, AHIRFATHAZMENR, BEFRRFALEEE. 2)
PL 1000g S HIBAR 10 8. 3) AAGREMHHA (0. 25mol1/L FEHE; 25mmol/L
Tris-HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZFE (K% 10ml/g). 4)
EALCHEH IR BUARIRALRA, EELALHE LW, 5) 10008 FS 10
A%, 6) FHERMMITE (F 0.1g RAWALHE R 1-5n1 ), FHLL 1000g & 10
A, 1) ARRERRERNE (F0.1g RWALHESE N Inl), REBEUTHE
Bk k.
2, DNA Wy X B bk

FB: 1) A 1-10ml % PBS ¥ 49f, 1000g B 10 240, 2) FAAMBER
ERFIEN AR (1x10° 4888 /ml ) A RA 100ul HAEZAHE. 3) mSDS EL
WE 1%, mREEZREMZAH SIS EEMANBHRITES, BARTELSH KK
BB SR T LB RE, MMM E TR, X— AEMBS10 AR TE. 4) v
BEE K TAKRE 200ug/ml, 5) 50°CHRERR 1 MRRE ITCLLBHRLIXE. 6)
A ER: f0: BABE (25 24: 1) ¥R, EABOHNEFHES 10 4.
WHENEELIE, FHMEFHATIC. 7) $AHEEBEHYE. 8) HEEREH:
FORE (24: 1) HR, BL 1054, 9) HE DNA W AHMES ZHE. K5 #H1T DN
By 4tk fo 2B PUIE.
3, DNA Hy4hifhfo ZBEILIE

FER: 1) ¥ 1/10 K78 2mol/L B MR 4 Am 2 fHR R4 100%Z. B v R DNA L+,
WA, E-20CKE 1 ARBEERE. 2) BN 10540, 3) MR EHAE ZHE.
4) F T0%4 7.8 500ul BATE, BN S8, 5) AR HBHE B 2B, A 500ul
STEREIE, BL S o8, 6) MORBEBEHLE, REERAKLIEAERE
B CEBRER, 2ATE 10-15 o4, UEREIHBER. FELEENEEST
B, TRRAEEHEM. 7) DNEH TE RAER DNA g, HERKRGRA R
CRR, FIEEAE I TE, BEZE DNA RoBME, § 1-5x 10 R RBAAY
He 1ul,

UTE 13 PR FRAREF RN, FNTEERITE 14 PR,
8) 4% RNA B A AnZ) DNA A W, ZREN 100ug/ml, 37°C fRiB 30 2+48. 9) WA
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SDS FoE M6 K, ZREAB 4 0.5%fs 100ug/ml. 37°C fRIE 30 2%k, 10) 20N
MWK B0 RARE (25 24 1) WEEFEE, F¥ 10 o4 11) MOBH
A, REGFHES: RAE (24 1) EFHR, FO 10 24, 12) MUBE
AHE, dm 1/10 K7 2mol/L BEMR4N AN 2.5 A28, WAE-20°C 1 bR 13)
B EE 1007 Bk EE, 2AT% EAHR, IBASE 3-6 &K, 14)
FU . Aggy T Aggy DAFR I DNA AR R, 15) % CF-20°C,

T HY ) &

1) Bl 4x2 RESANHRBALEE (NCB), AFLEXLERFE AR
ERME, & H4EFHR NC B, UWELEFEHIRI BT ARBERMFR
BEAERE .

2) BMEEXNEL 1S KA, ETHEL EZERPHET.

3) B F®@i4 0.1mol/LNaOH, 1.5mol/LNaCl WsR#K L 5 o4 (WK), BWTE
Fi@¥E4 0.5m0l/L Tris-HCl (pH7.0), 3mol/LNaCl HyR#KLE 5 24 (WK), W
¥F.
4) e FFEEsE, UBEAE, 60-80°C HE TR 2/ H,

HAT W FRIE
1) 3 1Probe (0.10D/10 1), WA 2 1Kinase B H, 8-10uCi y—*"P-dATP+2U
Kinase, W APMmMELAKIR 20,

2) 37C fRifk 2 /e,

3) e 1/5 ARy M W8 R A (BPB).

4) it Sephadex G-50 #%.

5) Z A4 P-Probe LM FHKESE —& (TH Monitor I ).

6) 5 W/, WE10-15F.

7) ARG RN EAEE

8) A3 — U oy Wk TG BT K BT B 6l &t ¥P-Probe (=14 4 ¥ B y-P-dATP).

FA
WA R FERA W, N 3-10mg 4 X (10xDenhardt s; 6xSSC, 0. 1mg/ml
CT DNA (/NABIREDNA), ), HFLOE, 68°CAKHE 2 /MR,
FAE
BHEBEE—A, WMASEFHEA, HEFOE, 42°CKEEA.
PR ‘
BRE W
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1) BUH B 4R e,

2) 2xSSC, 0.1%SDS &, 40°C % 15 44k (2%).

3) 0.1xSSC, 0.1%SDS &, 40°C #% 15 4-4F (2 %K).

4) 0.1xSSC, 0.1%SDS &, 55°C #k 30 o4k (2 3k), EiRWT.

16 58 FE o B
1) BUE B 2 R SFH AR
2) 2xSSC, 0.1%SDS =, 37°C #& 15 24k (2 %k).
3) 0.1xSSC, 0.1%SDS #, 37°C ¥ 15 4-4F (2 % ).
4) 0.1xSSC, 0.1%SDS ¥, 40°C % 15 44F (2k), ERET.

-t E%:

-70°C, X~ 8 8% (JE H b ARYE A 20 DE A At 58 55 0 ).

L ER:

REAGBRE RBAERATHRARER, U EAAMFHRAIHRHERHRA
HEXE; TRAGEEABEAGHATOLAX LR, He 1 RXHBAEERE
HEEBFE M RN ANSRE. BMTAR | sz ERITEAL
HHEZHERALTFHLASFHFEREZRRE.

T HEH 7 DNA Microarray

HEES PR AEFEMIER (DNA Microarray) RE W2 EXEREMAH A
AMEE FHAMTENFEA, ERHEFEAEHRER L BAF M. BE 0
FlEgss. BERAL, REARARNfT EH R EHATHEN LB, U
EEHE. BR HAEBRAONEWEEHNEN. RXANEZEERTEL DNA
ATFERGAEAATHAEARFTEALE; FTRAUBRARSFEFEERH
EMESERMEATERE, KRR, REWERR. FREFEPBREXRY
B A S F R, 4o & ¥k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. & T #k Helle,R. A., Schema, M. , Chai, A., Shalom,D.,
(1997) PNAS 94: 2150-2155.
(—) K&

AR TR B9 4K oDNA 3tit 4000 £ £ R FBRFF FI1E 4 3L DNA, R E AR AW
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LHEBR. HENLHp B PR ATV, SLHETESANERLREREZ
500ng/ul £#, M Cartesian 7500 SHE{X (M@ X & Cartesian A ) A FHAEAN
Bl E5EZHNESH 280un. WAMENFEAHITAE. TH. BTEIX
B R EE, BLE TIRGE DNA B REEFEA L ERGH. HAKTRIBREX
MEPCHSMRE, RIRAOARELEFRE:
BB T ARE 4 DR
0. 2%SDS ¥ & 1 4-4F;
ddH,0 HFF K, FR 149
NaBH, 3/ 5 24F;
95°C K H 2 -48F;
0. 2%SDS % 1 44F;
ddH,0 » % B K;
BF, 25°CRATRAEA.
(=) HAtxid

B -3 AAGRSHAENESETAR (RETR BN HERK) P
# % mRNA, 3 Oligotex mRNA Midi Kit (W& QiaGen A ) #hifk mRNA, Eit K %
Fo B % % kK F| Cy3dUTP (S-Amino—propargyl-2'—deoxyuridine 5-—triphate
coupled to Cy3 fluorescent dye, W B Amersham Phamacia Biotech /A #]) #Fil
ANFRAH A oRNA, F 3R F Cy5dUTP (5-Amino-propargyl-2'—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
AT FFENAS AR (RSN E MMM ) oRNA, Z4 45 H & B H4E. R
B RER R HEN:
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) %%

SEAHREU LA ALANEH EER — £ A UniHyd™ Hybridization
Solution (M @ TeleChem A &) A BKPHITHK 16 b, ERAKER (1x
SSC, 0. 2%SDS ) #% & )5 B ScanArray 3000 333 (¥ 8 £B General Scanning 2
7)) #ATHM, PHWELA Inagene %K (£E Biodiscovery A8 ) #HATHE
AT EE, BHEAHE Cy3/Cys .

AR A (RATR B Btk ) 28 A BB LR . PMA+#ECv3044
Hidk. LPS+HyBev304mptk M. ¥ s 4 4 MM 1024NC. Fibroblast, &£KKET

2] ~J (=) wn R o) o —
. . . . . . . .
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8k, 1024NT. JER ok & B F R %, 10130T. JEJR B f ek A 4 K B -F R 8k, 1013HC,
REREE AR AERET . REROE . MERLAE. FEE. FTBafetk. BeEL. MREE. W7UR
B, . EITE. REXUIACY/CysthiL AT E. (E1) . L
AP REREE 2T E G REERM L.
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(1) ’—ﬂi% -@.\:

GDRALK: HEEFEURARZD TS
(i) FF#E:9

(2)SEQ ID NO: 18y1% &.:
(1) F¥ 7 %4 :

(A) K E: 2689bp

B) XE: ¥®

€ fEdE: W4k

D) wIEH: K

(i) 4-F XA cDNA
(xi) % #R: SEQ ID NO: 1:
1 GAGGGCAGACAGACGTGCCTTCCGACCTCCCCGGGTGCTCTAAGCCGTCTCCACTCCTGC

61 CTCCGCCCCTTTCCACTTGTGCGGGGGCGCACGGACCTTCGCTCTCCCGGTAGACATGAC
121 AAAGGCCGACCGGGAGCCGGGGGCGCGACAGCATCGGAGCGGTCAGCCGTCGTCCCCATC
181 CCCAGGGCAGGACACCTGCGCCGCCCCTACTCACCTGCGGATCCATGTCCACCTCGGTCC
241 CACACGCGCCGGGGGAATGCAGTGGAAGAGAACTGGGTGCCGGGGATCCTGGGACTCGCG
301 TTCTCTCGCCCGCTCGCGAAGCAGGGTAGAGAACTCGCACGGCTCCGGCCGCTACCAGCC
361 CCGCGCCACACCCGCCACTTTTGAATTCCAACGGCCACCACCCACTCTCACCGCGCTCTG
421 CACGCAGGGACCAATCGTCGCTGTCGCCACAGCCGAGGGCCAATCGCAGCGTTCTCCGCA
481 CCCGAAGCCACACCCCGCCCGACAGGCGCCTTGTCTTTTCTGTTTCGCAGGCGCAGGAGA
541 GGTAGGCGGATTAATTCACTTCCGGTGCCACTTATGCTTCTCACCCCTTCCCTCCTCTAG
601 CGGCAATAGTGCTGGACTTCCGCTCGGGCTCTCCGCCGTCGCTCGCTACGTCAGAAAATG
661 CGTGGACGTCGCCGCACGAACGCAACTGGCCAAGCGAAACTGGTGGCGGCCGGAGGAGAA
721 GGGGCGGGGACGCTGGAGGAAAGAAATGACGCGTGCGCAAACGAGGACCCGTGCCGGGAG
781 ACAGGCGGGACTAGCGCCTCCTGGTGACTGCAGTAGGGAGCGCACTTGTTTTCCGTCGAC
841 GTGATTGAGGCTCCAGCGCTGCCTCTCCTGGTCGTGGTTGACTGGGCCCGGAAGTGGCTC
901 CTGGAGCCCTCACGTGGATGTGAGTGGCCTGGTCTGTTCATTCCCTGGTAATGTTGCCAT

30
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641

TTCTCACCAAATTTAGGAATTTTTGCGCTCCATTGAAGCCTGACAGTGGGGATTCAAAGC
TCAGGAAAGAACTTTTCTTTATAGCCCTCTTCTCTCAGCCAGCCTACTTACCTGGGTGCT
GTTACTGGTACTGGGCTCAGGGCCTTTGGAGTCTCGAGCTCGGGGAAGATTTACTGCTTC
CATTTATGGAGTATTTTATGTTTTGCAGATTGTGCACCTGTATTATCTCGTCTTTTAATC
ACGAAAATTCACTGAGTTCCTACATTGTGCCACATTCTTTGTAGAGATGGATGGAGACAG
GTTCAGAAAGATTACACAATAAGGTCACACTGCTGGTTAGGAATGGATCTAGATTCCATT
AGCTTCAAAATCCAAGCTATTTCTGTTAACTCACGTTGCCTCTAACAGTCTCGGTGACAA
GAGCAACCCCTTACGTGTGAATAGGGTGCTAGTTTGCAAAGTCGTTCTACCATATTTACT
CATCCGAGTTTCCATCCAATCCTGGAGGTAGTCAGGACAGGGTTTTATTTATGAAACCGA
AAGGCAGGGGCCTCAAGCATATGTTCGGGGATTTGGTGTGCAGTTGGAAATTGGCAGGTC
TGACACCCGCGCTGCCGTCTTCTATCCATTGCTTTAACTTGGCTTCAAACAAGCTTGTAG
AGAGAAGCAGATTGTGGGGAGACACACTGTCTGAAAACCATGTTGCCATCCCCCCAACCT
TTGATATCCTGGCAAAACTCCAAAAAGCAAGAGCTTGAAGAGAACACAGTAAAAAGAAAA
GGAAGAAACTAGAGAAAACCAACAATGGAAGGTAAAGGGGGATAACTGAGAAGGGAGACC
TGAGAAGAAACATATAGCAAAAGATATTTATCAAATTAAAAAAAAATTTAAATGGAATGG
AGAAATATAGACCCATTAGCAGATTAAAGGGGGAAAATGTATTCATCTCAATTGATGCAG
CAAAGTCACTCAAAATATTCAACACCCGTTGATATTTTTTTTAAAACTCCAGAAGCTGAT
AAAGGACATCTTCAAAAATTTCGCAAAACACATCACCATAATGGGGAAATGTTGAAAGCG
TTCCTTTCAAGATGGGGAACAAGGCAAGGATGCCTGCTCTCAATAATCCTCATCAATAAA
ACAATGGAAGTTGTAGCCAGTCCAATAAGCAACAAATATATAAGGACTACAAGAAACATT
AATGTTAATATTCGCAGATGAAATTATTGCATGTGCAGCATCCCTAAAATAAAATTCAGA
TAGAATTGATAAATAAGTTTAGCAAGGTTGATGGATAAAAAATCAGTAAGAGGAAAAAAT
CAATTTTCAAAATCAATTGCATTTCCGTCTTCAGCAACACTAGTTACAAAGTGTAACTGT
AAAAATTACACTATTTGGTGGCCGGGCGCGTTGGCTCACACCTGTAATCCTAGCACTTTG
GGACCCCGAGGCGGGCGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCTAACATGGT
GAAAAACTCTCTGTACTAAAAATACAAAAAAAATTAGCCGGGCGTGGTGGCGGGCGCCTG
TAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCGTGAACCCGGCAGGCGGAGCT
TGCAGTCACCCGACATCCCGCCACTGCACTACAGCCTGGAAGACAGAGCGAGACTCCGTC
TCAAAAAAAAAAAAAAAAAAAAAAACCAAAAAAGTTAGCCAGGCGTGGT

(3)SEQ ID NO: 28912 &.:

31
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16
31
46
61
76
91
106
121
136
151
166
181
196
211
226
241

(i) JF 5\ S 4L :
WKE: 24024M84%
B) XA AEXR
D) wEI &ty &
GDATXE: FK
(xi) FF % #4538 : SEQ ID NO: 2:
Met Thr Lys Ala Asp Arg Glu Pro
Gly Gln Pro Ser Ser Pro Ser Pro
Pro Thr His Leu Arg Ile His Val
Gly Gly Met Gln Trp Lys Arg Thr
Ser Arg Ser Leu Ala Arg Ser Arg
Gly Ser Gly Arg Tyr Gin Pro Arg
Phe Gln Arg Pro Pro Pro Thr Leu
Pro Ile Val Ala Val Ala Thr Ala
Pro His Pro Lys Pro His Pro Ala
Cys Phe Ala Gly Ala Gly Glu Val
Cys His Leu Cys Phe Ser Pro Leu
Ala Gly Leu Pro Leu Gly Leu Ser
Lys Cys Val Asp Val Ala Ala Arg
Trp Trp Arg Pro Glu Glu Lys Gly
Met Thr Arg Ala Gln Thr Arg Thr
Leu Ala Pro Pro Gly Asp Cys Ser
Ser Thr

(4)SEQ ID NO: 3891z K
(1) F B 54
WKE: 24
B) XA H®]
O & 24
D) F|IEEH: Stk

Gly
Gly
His
Gly
Ser
Ala
Thr
Glu
Arg
Gly
Pro
Ala
Thr
Arg
Arg
Arg

Ala
Gln
Leu
Cys
Arg
Thr
Ala
Gly
Gln
Gly
Ser
Val
Gln
Gly
Ala
Glu

Arg
Asp
Gly
Arg
Val
Pro
Leu
Gln
Ala
Leu
Ser
Ala
Leu
Arg
Gly
Arg

Gln
Thr
Pro
Gly
Glu
Ala
Cys
Ser
Pro
Ile
Ser
Arg
Ala
Trp

Thr

His
Cys
Thr
Ser
Asn
Thr
Thr
Gln
Cys
His
Gly
Tyr
Lys
Arg
Gln
Cys

Arg
Ala
Arg
Trp
Ser
Phe
Gln
Arg
Leu
Phe
Asn
Val
Arg
Lys
Ala
Phe

32

Ser
Ala
Ala
Asp
His
Glu
Gly
Ser
Phe
Arg
Ser
Arg
Asn
Glu
Gly

Pro
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(D AFXR. EHUFER
(xi) F 7| {3k : SEQ ID NO: 3:
GAGGGCAGACAGACGTGCCTTCCG

(5)SEQ ID NO: 4th1g &
(1) ¥ 5| #4E
A KE: 24WE
(B) KA. ¥B
) 4M: 24
D) EIEH: &%
(D AFXE: EUHER
(xi) FF 5| $#: SEQ ID NO: 4:
ACCACGCCTGGCTAACTTTTTTGG

(6)SEQ ID NO: 5Hy{E &
(1) JF 7 44
() ¥ EF: 33
(B) ¥ AM: BBk
(OF:: 1 FR--X::;
D) wEEH: Sk
() FEA: EUFER
(xi) F 73R SEQ ID NO : 5:
CATGCTAGCATGACAAAGGCCGACCGGGAGCCG

(7)SEQ ID NO: 6#yfE &
(1) FF 5| 4%4E
(D KF: 3BHEAE
B) XA BB
C#H: 24
EZEGE-T:F- A3
1) AFXA: EZRER

33

24

24

33
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sena
O
EE Y X
[T L]
e
(KX X3
a
X a2
cems
.
-
&
sesw
L)
-8
LYY Y
¢ @

L
LR L] na an qn.

(xi) % #%iK: SBEQ ID NO : 6:
CCCGAGCTCTCACGTCGACGGAAAACAAGTGCE 33

(8) SEQ ID NO: 7891{Z K.:

(i) FF 3 4%A4E:

A ¥KFE: ISHNERR

B XA: AX®

D) I & &

GDAFARE: K
(xi) # 7| #x: SEQ ID NO: 7:
Met-Thr-Lys—Ala-Asp-Arg—Glu-Pro-Gly—Ala—Arg-Gln-His—Arg-Ser 15

(9) SEQ ID NO: 8t 1% K.
(i) Fr 5 #HA4E
A K FE: 41EE
(B) X&: HB
) 4Ede: 24
D) M H
(DA FEA:. EUHER
(xi) FF 7| #:£: SEQ ID NO : 8:
TGACAAAGGCCGACCGGGAGCCGGGGGCGCGACAGCATCGG 41

(10)SEQ ID NO: 9H#y1E &
(1) B 7 %AE
W KE: R
B XA: B®
C k. 24
D) A5 Ltk
(iDoaFEA: ELTF®R
(xi) FF|#38: SEQ ID NO : 9:
TGACAAAGGCCGACCGGGAGCCGGCGGCGCGACAGCATCGE 41

__29__
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