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KEAMFT —HFWER——FEL-DN-FO-LRERTFRHLYE 10,
REBLERGEBE L DN BEARRFERXRE RO T %, AXRRLFT
WERATHITSMRBHTE, DHERR. BRAXEWYE. KXAZAFT
Pk & R A R BITER . RRWEATF T G #3709 7 £ 4L -DNA- &
~FRERPERYH 0N I BT RO R.
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—MFWE R —— FEA-DN-ZE-FRARTFELY B 10 BN E RSB
#H

TR

AXPRTEMEARGE, BEMW, KXABRT —BHFHWE R ——F E 4
DNA-Z - R AR FEEHEH 10, URRDLE KW ZEHRFT. KLARY
Bt % A S g Bl 207 i R

FREEA

AT ARG HFEAELE RN, DAL T ERREHEWIER LA TEE, K
Maggted, EMEENE -RABERA. FEURAXDNAEE WL UK BUE
BB O6-JT 25 B v T JK . 1628 A1 06—t 26 15 Eve- B DNASZ: y g 60— W 2k 15 iRl
“DNAW 45 % 8 (W AL-DNA-Z -+ Bt AR F s B ) (MOMT ) 2ATHy. fL-T0-6
{r e e ZR AR B A Z W P o — N B A B 7k 2k (Lindahl T., Sedgwick B., Sekiguchi
M., Nakabeppu Y., Annu. Rev. Biochem. 57:133-157(1988) ), X2 —FfE £ K N:
P I KAE, WDNAGF LERE—ANFERERA-—NFTHHLT, WHE
B AN —F SRR RER. £ AT R BT A BMOMTE 7 5 Z0—4- ' 2 o JR
WE. TR WY B K ELAL A M R A A TEATMOMT, X Sl o v e R - B B Rk B A
W R RT Y, RN % SRR AHE 7 FURAR:  [LIVMF] -P~C-H-R~ [LIVMF] (2)

IE LIS BB AR X T Ry A 3628 34T R AL, 4l Jras, pS3LKERCC-3
EEE, XBREFTHE (BOBHERE) SRMH (REIHIERE ) XA FRRA
BEEW, BN (AN-THEMENE) FHTONGI RERRESE 5K
BN SIEIE. B TMOMT R4 R b6 & b ke Ab AU = £ WG DNAF R E, BT
WA 4 v B RO T A R A B A B O R R B BRI R R
421 K % (Lindahl et al, Annu. Rev. Biochem. (1988) 57, 133-157; A. E. Pegg,
Cancer Res. (1990) 50, 6119-6129),

REVHM L IRELEM 506 £S5 F 2 A0-DNA-B & -2 B B 7 A 42 70 By 5UR I
JR U e B R R AR M, B 7 B LA R BB, RBOA R
THELDNA-EE-F AR T AL BRI IK. 25 REERFN, WHEH, FHn
T YW e & d et BOR 5l K W JE (Rafferty J.A., Elder R.H.,
Watson A.J., Cawkwell L., Potter P.M., Margison G.P., Nucleic Acids Res.
20: 1891-1895(1992) ).
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B EAA-DNA-B A - BAR T RXEB T 10

BT BT A DNA-E - AR R AR S 10 EOENENEES#
REEER, WEMEFXLEYRIEFSRAENEE, ANAHE T —EFELT
EZ 55 ER B W EM-DNA-Za-FIEmF LS 10 B8, BIREEX
MEOREERF I, FEEL-DNA-EE-LHEARTFERSE 10 BARDEREN
OB R L B R OR A TR R R T Al A E G T A AR
TERFERY W /R TT e, EhaEARD DN R EZTN.

b &R A

REVE—NEWRRGESBEEHE LR —— FEL-DNA-FE-L AR F £
BBE 10 UREA B, KU fdTAy. '

KRG —DEHRBERDZL RN EEHR.

AR H—NERREEHRD T EN-DNA-FEE-F AR T RS 10
W % M E A AR

RRAE 5 —NEHZRESHRDFE-DNA-EE-LHERFELSH 10
W ZBHBER TRNE M.

REWRE G —ANE W RERGEAETH RN -DNA-FE - LAM PR 10 W
.

AEAHE—NEHEREHARLAN S K ——FE-DNA-EE-EHER
WA 10 B,

REPHH —NERNRERETHARLE S K—— FE-DNA-F - LA H
WAHBE 10 WEN LAY, BHA. A . MERN.

ARG —NEHEREDHRITE F R -DNA-E &L A8 F A4 5 o
10 5% 48 < WY SRR WY 7 3%

EERHR—MABWEK, LEKEAEY, Bwa4E: £ASEQ ID No. 2 4
%%ﬁﬂ%éﬁ\ﬁﬁﬁ?%iﬁxi%&&%&imé%oﬁﬁﬁ,Vﬁ%%ﬁ
A SEQ ID NO: 2 REBMF 7 £ JK.

EEPREHBR—MOBEWEBER, CEGEE THAN —MREFRFIIHELL
1k

(a) a7 LA SEQ ID No. 28 EW)F 7| M £ I £ M H &,

(b) 5 Z B H® () HAMY £ B8

©5@FOWERERFINEAED T E RN Z B EH.

EREN, ZZBERWFFIZEE THN —M: () EF SBQ ID NO: 1

2
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366-632 By 7 5; Fu(b) B4 SEQ ID NO: 1 1-645 U Hy/F 4.

KRPTZNER—MeHRENZ BERGER, BIZRERE —MAZE
HREGIRONE E 00, AFE#h. BERBINE 00, —HaEERIRE
= 4 g o (B OR3P 0 W ) B AR R WA 2 BRI 3%

ARPLY K — M5 KRR 2 IR 5 A k.

KRR R —F Bl B, S 7 2 -DNA-& g -+ LA ]
FEEHEIOEATENLENE T E, REEARALANZRK. ARALT K
2T R B hE

AR ALY K —FERNE 2L -DNA-BE - AR F AR HEH 10 &g
R RAMROERRIRR D REG T, GERNENERE PR E KB E D
ERHEBRFATNRE, RERWNENERFREVZ KN ER EWTEE.

REAOHE R — MG Wa e, CerRRAZ KBRS . BER. #
70 BRI DA B 25 5 BV R AR

RKEWLH RARLVM Z KAf/REGEBREREH TIETRIE. K8 RBERR
SRR THEM-DNA-E o - AR TFERBEH 10 XARF 5L
TR 0 25 0 vy R R

REWHEC T EE TAXNEARGATF, AEFBEHBERARTERET S
AN

AP A A AR R A T AARE RIS SR AT A

“BBRFH” REBELHR. BHRB LB EREA R BE# L, 4 DLy 25 F A
&P ENDNAZERNA, BT DR B4 s Ak 1y, R XS R X 8. R, RiE &
AR REEK. K. ZRBEARFARLR BB, SRAATH 4
BFI” SR RBRGEENEE R THELERF N, XM “ZK” & “Eaf”

FTEREHEEBF RN EFRBER P THRGZENRAGER,

BEARLLZEER AR BRE-—MEA AR EANEERIMETRRE WAL
RFRRGCHEZEERFH. FRUENEFEEERT I REERT 7 F 2 4R
RREERAHA. BASESR, THETEA “RIFE” BL, HP4unatnRilyg
S5REEBEENGEHRAFER, WA REABREERZEAR, THROTEAER
FHEAE, WHEABRERTER.

“Ghik” RBAERABRFFIBHERFIE -NBENMNEEBRIMER NG,

BN B B REEAEBRFIREERFIFHR TR RAFEN
AT, —AERENEAERIGL RN ., B REETRANAERILH
B - NRENAEBRBG TR,
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EMTERT RAGEA KRR T RSN, HRR AL S REE R, L0,
RE “RBEETFEM” BHRAN. EANREREGREILFBELE NS NRER
R SR R R DR A R R A B |

B Y5 EEA-DNA-BE- LB AR T ES S 10 Low, —H7T
SR EE R NTEY RS REESAT. BN TUEEEE K. BB 3
KA A AT e VT 4 A T AL DNA-BE — B B8 R T 10 B9 4T

REAT B W R Y WAL -DNA-FE - AR T RS04 A
B, — VT 3 B AL -DNA- B~ B R P AR A A B L O A TR M B A
HENAT. FRAFIADTULEEER. R, BALSARETRETE
& e A-DNA-B - L B AR T R S B0 AT

“EE” RIFEM-DNA-BE-LREARTFELYBMION D B LERT, GEE
BV P B T R T i S A B T BV ARG -DNA-ZE - AR R A R L
WAE AT B A S . B A B R B R

"ERAR A RIER P RARRE A A NEUEG. B BEASHUIR.
R HAA R AR E & RS040 R 44 2 -DNA-B i~ B4 L
HHEE 10, AR LM P EL-DNA-BEE- S BAR T RS 10 EELERE R
BRI B oh = A — iy 8 RAL-DNA-B G- LA T W R 10 £ s
JE 5 BB F T AT

“HAMG" B CHAY BHEAFHDREREE LG TRIRERLNEUE
BARGES. B, FH “C-T-6-A" T 5 BEAMWFF “C-A-C-T” £4&. HAEHED
T2 6]t E AN BLR E A B A . MR 16y EL AV Xt TR A 2 ] 4L B
HERBELT DY, |

‘BN RIEEANEE, TUEHIRRRZARE. “BAORE” 28—
WAEAYFF], EED TG EA TG 55 AT 205, B 48 %
8 VT 3 I A AR R A T AT 4 (Southern By i Northern B 8 4 ) 3%
A, A 519 B B B 2 R AT T 5 4 Al b 55 B IR 6 U B B B A

- BEEEBRRAAGTAEE. BAFERTEEREERNAGLTFERRES S,

HAPBEREERARGERFLAF LN E S SRR RS EER T,
“MEEE " ZHREAMNRZ HALBRLZR)T F LR+ F 54 F A0
BoE, FHETFEMNEREESEE R, 4038 WMECALIONAR F ( Lasergene sof tware
package, DNASTAR, Inc., Madison Wis. ), MEGALIGNAE & ¥R E E W = Cluster
LR MK S M7 7] Higgins, D. 6. A P.M. Sharp (1988) Gene 73:237-244),
ClusteriE @A ET A BN H W EBHELTF T Rx. AEEEEURAR
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RALE. FARIEF 70 51 AR F 7B ] AR I M 8 ol T K4
JFHIAS J7 5B JA] I FE iy & 254N x 100

JF 5 AR s B — 7 5 A [E] R R AR 3 — 7 7B o ] PR 2k 2R 4K

0, 7 DA I Clus ter & B H A48 fu 7 & A Totun Hein MEAZBR T 7 2 [6] ¥
M FMEE 9L Hein T., (1990) Methods in emzumology 183:625-645).

HUE” R4 BT 5 2 8 HE 5 1t bk i AL B R Sk A AR R R
AR RE. ATRIERRNEERA D, A LFHALRTLERLEBRIAL
A WIERMT Y AERTEEH AR AR, EA71W dfr oy LR E A0
AEHEERTEERELR. RRARMPER; HEARMEAR;, RABBEMEE
Bl L8BMGAR; XFHARMEAR. |

“RN” R85 5 R HDNARRNAJF F EAMY B HBR T T R BHFEE “AX
7 EAMZ R,

“BT M7 R AGHEP B G A L AR B B b 2 B A . XA b B VT DR R R R
BEARAEXSREART. URTENTRDRERADTHEELENFHFEHZ K.

“PR” BRI RENHARS TR, fn Fa. F@b), KFv, HriEsde
HEL-DNA-R B - AR R B IR0 R e .

“NBEATHR R TR LA KB EEBRF A RS RTEE ATERE RO,
B4 B JE 48 25 2V M W A

“DEHT TR TNE FRTE (A, FE KT EHBELZRAIR
B)ZHEBH. i, —MERAFENSZRERBR S REETEANPRHERAR
AEHEK, BEEFNZRERE S R LRV EERRZ AT 5 RFND R TT
BMESEWH. XENEZBERTREZE-HEG -8, WTRXENZHERE S
K- Al —Ha. RRBARRAEATRECRAFTEN Ry, elhRzL
HH

WARRAFTE, “HBEH” REWRALEBLITR F 48 1k (RERAG A
Bl FARFBER RAIG )., iR A e RNRS T B 2 REHRAZ oz &
Ao, EEFNZBEETREZ R AR RRA T B 22 H AR+ o
7, W hn B s,

AR, “H BT EN-DNA-EE- LR AR T REHE 10725 734
DNA-ZE -+ AR T ARG 10 XX EXERAGEAXHEACED. BX.
BEREL O . RGN R R ATENE G R AR 2 F A4 -DNA-
EO-FMEARTESBE 10, 2K 405 RAEFTRRFHBRER Lk ™ 4

5
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BoWEW., PEA-DNA-ZE-ERARTEELEH 10 2 RNAERAAERT
F 547

KEPRBET —HFWER——FRA-DNA-FE-LBER FEEHEHEL, 2
SR R HSBQ ID NO: 2BF UG AT F I 4R, KAV EZ KT LR EH K.
RREIK. BREK, RBELAL K. RRUH S KT URXAGEMG 0, Hx
AR, BEFAEARRNEEREYE £ Blln, AW, BE. BSEA.
RbArg s am) ok, REEAEFFEANE L, RAVMHZ KT UE
A, RTUREERAY., ALWN S RETRERTCE LI FRAR
B
AR PR YE R RA-DNA-E E-F AR T REHE 10 W B, EAREN
Y. ARKEPTH, RiE HR. “fTEf” f “E00” RBERERFRLAL
WAL -DNA-BE - AR W R A 10 ME N EWF BB BERN S K. AL
LK B ATAME R TR (1) XFE—F, L —ARENEEBREIER
HRIRERTEEBEL (RAHRRTFAERAL) MR, HFHBRA N AR TN
RUOTUFRE B®E SaTRENW; B8 (11) XFE—M, EF--ARENEAERRE
E P EAREAR LT EABRREATRE; 8% (111 XR—F, XFRBRLIK
55 —#itcM (LK EREZHONEY, AR -8) Bé; & (IV)
T, R ERBRFFBAHRASIKTOH R £ WFH (0wl 752
-V B BRF SRAA 0 £ IR F R R BB RS ) AR SU R, XA B AT
A W A0 VBN ERGEBEAAR R PEEZ A,

AEPRGET 0 EHER (ZHER), EREHRDEH SEQ ID NO: 2 AERF
FIM 4 R 4 BH B AR . AR S BEBRF 7435 SEQ 1D NO: 1 A H BT .
KEVHZREBE NASGA R cDNA SUEH RN, BEAWEMERFF A
K H 645 ML, HIFHRME(366-632 )44 T 87 NMAKE. th £ IR EA T AL -DNA-
B AR AR AR AL R AT R 5, W AR % R B AL-DNA-R A - AR F A
R 10 BA W AL-DNA- & - B A B T 454 B BT (R I S5 Aol R

RLVAW ZAZH BT U DNA BB RNA B . DNA B @ FE cDNA. ZEH4
DNA i, A T4kt DNA, DNA ] DL 34 oy 2 2 W4k 19 . DNA 7T DUR 40 A 4 o0 A G A B
G B % IR M 5 KR 5 ¥T A5 SBQ ID NO: 1 BT o 4 X J7 7 4 ] 2 2 (6 5
FRE. WARRARR, “EHFNERER EXKPATREHE LA SBQ ID NO:2 Hy
FERRSL K, {25 SEQ ID NO: 1 frr iy m# X 5 7| B Z 5 AR F 5.

470 SEQ IDNO: 2 YRR Z KW Z B H BB IE: A ARAS KN RDTFI; R#
% BRH G0 7 5\ Fu e Fh M e e e 5 BB % KB G 70 7 B (An (e B PR Am G 45 /5 51 )

6
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W E ARG AL )5 5 .

NE R Z K 2 BHR RECERD L KH 2 ZHRAQHE W v o
/B ARG F I 2 B HER.

REALY e LR $R 2 BHBRIE R, R 5 AR LA F 6 23R 5
W% KB % BB i KO ED. WEBHFR R PR DR RABK £ WS
ERARSERRR EWERER, XBEHFRTRARCERRLFER, ShLREIE
NEFR, RGP E oy, FUERERE - M EHRFRAERP X, v Ez—1
REMIEFRGBAR. BEAREN, EFRSNER LR RDE S KA ak.

REALY K5 U L PR ey 7 5l 220 2 B ER(HANFFI LA ED 505,
A EA TORNARRE P ). RE WS D RAE AT SRR 2 HHBR R
RWZ R, ERRYE, “FEAE R OQOLERBEETREARHELTH
ez An e, 4w 0. 2xSSC, 0. 1%SDS, 60°C; 2t (2) 22 A b Am i AR M A, 4w 50% (v/v) B
i, 0. 1%/ /0. 1%Ficoll, 42C%; ROV NEFRAFNZEHMEEREDE
95% A b, EA4FR 9THL LA RAERK. HEH, TRANEZUHRRDN SRS SBQ
ID NO: 2 B 7% Hy i 3 & BT A ] oy A 0 5 o B AV

RKEPARB K E U LR T RAGRR ) B, wALWFA, "B &
WEKEZEDE 10 MEEFR, BHFRED 20-30 MIFR, EFRED 50-60 MEH
B, RIFRED 10 MEHBRN L. W8 R B T H TR T # SR (20 PCR) DL
A0/ B e G T A -DNA-R B - L AR R BB 10 B 2 H B

ALAPEH 2 R L BERBA UL BHWH ARG, EEMPAUENR.

AR AW GAL N -DNA-FE - AR T AR 0N FRNERERT
A ZMaERE. O, ARGBRMWRRIRSEZEER. LR
BEETRERT: D FH A5 ERE AR DN UERZUA R FENZBZERF I,
i 2) RK RN R U B AL EEWREN BN S EHR T B

REZWH DNA R BUF AU b A T2 ik 3% 1) I E 4 DNA 2% 4% DNA
F 55 2) 463 & & DNA JF 5 LIk 45 Br ik & Bk wy S 4% DNA.

LRRE AT ES, pEEELDNARAEH. DN FANEELF e RELR
oA E, ERFRANAER DA FHIWAE. 28 RXEE cDNA BT
YT VE R N AR AR 2R B GRS B 2 B mRNA JF AT 3 45 T, B RR UK B T
cDNA SUE. I oRNA WHEEA Z HRANEAR, RAELTAE LerRE
(Qiagene) . TiA9#& cDNA CJE 23 % W 7 % (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) ., A 4F 2| Bk G R Hy cDNA XU, #m Clontech /A8 By [F cDNA X &, &

7
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GAFEHARCBRNEAN, BERDMEEE Db RE.

H R AT iE AKX cDNA X B R R AR Ry . X B e (B4R
F): (1)DNA-DNA 2 DNA-RNA #25; Q) iFEFZEE ke B AR Ek; )M F
fh-DNA-ZE - R B P EESTE 10 WERZIROAXT;, DRI EEFHEAZN
RAEMFFEE, RBWNERRLINEETY. ERFETER, ©¥ 5 M7 ER
ERLA .

EEOMFEY, RXFANEHRERRLANZ HHER WAL —

B BKEZD I0ANEHR, RFREED IONMER, EFEED 50/\#?%?
BRFRED LOONZH®R. W, BN KEREE 2000 MEHERZ N, Wﬂﬁ
K L0000 MZHERZ N, WAHTFOHEBEREERLANEARE)FE SR L
WA Ry DNA 7 7). A K By 2 A oA fr B 87 DU FE 4R, DNA R4t 1
PRIt v R B AL &R, KL RS (sl ) 4.

TEHE @ FTiEE, BMWFEL-DNA-FEEH-LHEARFEES® 10 EFEEE
WEE T AR AR Western B albiE, MEAEVIEE, BE AR EH
3= (BLISA) %,

BOF PCR & A 4 ¥ DNA/RNA # & 3 (Saiki, et al. Science
1985;230:1350-1354) WA B A FRBRLANEE ., HAHAZRENEFEE 2
K-t cDNA B}, T 4h¥bfE B RACE 3 (RACE — cDNA K3y 8 3%), J T PCR 8|
M RERX AT RZ AN Z B ERF I MERE Y HE, FTRAEAT &
Ak, TR LT v Ao 38 U e L R Fu g ALY B B9 DNA/RNA FER.

WP RERNREANEE, SHEM DN FRENZBERTITHE
BT v 4 UL B 4% A0k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) %, X
RXEZGHRFIANEATHBELUNFRAANEE. HTHEELKH DNAFF, WF
TREBT. AR TFENEZANFER cDNAFF|, P Rak i cDNAJFH.

AEPUMBREERRENNZBHEBREER, UWRARLANRERR LA
FEN-DNA-ZE-TMEARTELYHR WRGFANEEFN IR ENEEZEN,
UK BERDZRFERLARR S KT .

ARPHF, R FEM-DNA-EE-LRERFELELE 0 WEZRHERFHT
BTNEBEF, UNREFRLVTRSZBERGEAEE. RiE “HRE HKX
AR EE R . R BERE. EaES. LA ERRSED
RS, BRIFERACEER. EALVPERANRKEEERRT: £4E
FRIEWET T7 B3 FH &L #H 1K Rosenberg, et al. Gene, 1987, 56:125);
FEvE I, 5 4 4B L R R 3k Wy pMSXND 3 3K # {K (Lee and Nathans, J Bio Chem.

8
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263:3521,1988) fuE B MM R AW RBETHRBHEWRAE. &2, RE@E
BERALE R E, EAREAEEDT UR THAELAREARE. RERRE
W—NEERERBECAANREA. BT, HREHMEEREETE.

AR BOR AR B 7 ok B R T A e A W R -DNA-B B - AR
WS 10 By DNA Folfnb &y i R/ MBERE TR REREK. X8R
BRI EL DNA HAR. DNA & RHEA. KA E L HEAE (Sambroook, et al.
Molecular Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New
York, 1989). FiiRey DNA FA T AR EH A RAKKRPWEY BT L, URET
mRNA &k, BB FHFHREEATH: KBTEW lac R trp B T; AER
W PLERT; EMEDTEE MV IHEMET. HSVMER®EZT. F
HAE SVA0 BE T, REFZHREW LTRs ey —SE miy TRELXEERZ
FEMREVAMRER ST RAGR T, RERKRLQERERSE A OB E
HOMEAMBRALTE. ERRTENE BT R EGEER AR
Ha T REME. WERTR DN RAWMKERET, BEXHH 10 2 300 MR
FExt, FRATEAFTURBELRNE K, TEHOTEEEZNLE LG —N
B9 100 2] 270 MEAE T H SVA0 BT . EEARRERGH ML BEBETUX
R E BT,

WA, RERERBMEE -ARS A RERFILEE, UREH TREH
i My R B RR, WEREREFRANEHTRERER. FERHEU
B&eRKAEE CFP), BATAMAENEUHZRATHE RS,

AU — R FRN P W 2 40 T 283 M AR/ e TR BT (A0 2 30T
BT E) fhEERILER,

ARPH, A FEL-DNA-EE-FHARTFELYE 0N ZHERIEFH
VEBRERWEABRTHUREINE AR, WHREFZSBHFRREL
HEWERNIRBAFEAM. RE “FEAR” BEERAK, wEFHR; &2
KEAR A, wEFER, RXEFELAR, wFdliman. RRERT
A KA, #EEE; WA RGEDIIRYE, EEARMEE;, 249
Ziff; BozfnMoAn B S22 ST9; UMMy CHO. COS 2% Bowes B &JE 41/ %.

A K TR B DNA F 7 5k 2-4 BT 3k DNA J7 7 o & 41 ks 0 = 20 i ¥T A
FPHEARAR BN ERBIART. YFZNEBREN D ABTEE, RRK
DNA By R A e W E 4 S e K MR IR, T CaCl, ik 5032, BT o 2 BRAE R4
ABE &, THAFWRER MCL., WREFE, HU0THEFANTEHRT. 4
BEIREMAEY, THADTH DNA 8507 #REIVRE, S FANR
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FiEwmBAAES. BFENL. BRERERSE.

W ENWEL DNA KR, AARRVWEZBERT I A RRLEHNAEFE
S H W AL -DNA-B- - LA B W B A5 B 10 (Science, 1984; 224: 1431),
R A UT P B

). AREP N REA FRA-DNA-FE-ELHEABRFEEYGE 10 WL HEHF
B ST RE, RACAUSIBERNEARLBARE LA LS EWE L8 1;

Q). EAEHEREFIZRE 8,

Q). \ERERAEFLIE. SAhEER.

EFH (2) 0, REFAWGE Z8M, BERPIAGERETEY EMNE
MEFRE, EETEEHAREAKNAGETHAER. SEZTERAEKIE DA
MEER, HeEHFEWEERLRMEFR) FIAENEST, KERE
Bk — B

EHFBR(3) 9, EASRTARTHERN. REFRE LRE. Howa %
M. mREE, TARAEREN. ¥Rl e Ao E T LA
SAEHANES. XEFTERAFHIARAR A ME. XBTEAHEEFIR
T B AEAE. FAWRALE GHFE) . BO. BEHE. EFRAL
B, EEN. 0FHEN R .. RIREN. BFR%EN. &RBAEEAN
(HPLC) Ao 5 & Fh Al BT BAR RIX B iE & &

¥ 1y e 3 W |

TR ERTHARL N ARSI T E, TFATREFRANERF IR
WAL ATEE. »

BIRALK A EN-DNA-BE L BEBR T ARG BHI0OET-5246 N EHR
fu B AL -DNA-B- B - BB R W L 4 RS 5 A S o B 7 R R e B
EHFFI R EA-DNA-E - AR T EES L0, THF AR FEb-DNA-
BH-LHEAMTFELSHAMMENE., HREAEBRERMNFA AR EFHaE
MEkx, HUNARBRA 7 XX,

B2 B e A -DNA-E a - A FARE I 10 W RAFBBRR S
W (SDS-PAGE). 10kDa A EERMATE. Sk B HUEaLT.

SEI AR KW By s A T K
T & &R REMs, #—FWMAKRLH., MEME, 8 EHE R THARL
WA AR T IRE AR K AN E . TR LA B R R e, BE R

10
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B M4 Sambrook A, HFEE: SLIE F M New York: Cold Spring Harbor
Laboratory Press, 1989) # BriR My 4k, BIMBE) WA BN &4,

S| 1 FEN-DNA-FE-F AR F LB 10 WnE

RGN/ B/ A5 — P iE R IANEN ERNA, A Quik mRNA Isolation Kit
(Qiegene A /¥ ) AKRNAH - Epoly (A) mRNA, 2ug poly(A) mRNAZR i 4% %
JRCDNA, JHSmart cDNAZLERA4A (W E Clontech) YcDNAF B 1 46\ 2| pBSK (+)
H K (Clontech/ M & = #) W AL K L, #4kDHS o, ZHEA FoDNAE. FiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A & = &) F2ABI 377§
FHMFAL Perkin-Elmer &) JUE i A 7o M hy 5* Fud’ Ay 7 ). YU & 69 cDNAJF 7
5 B A 6 AFEDNAF 51 $48  (Genebank ) #4T hEk, SR L AL P —AFE1659407
HyCDNAJF 5 Jy 7 BADNA, 38 3E 4R — % 5 51 4 52 0% B & W 3 N cDNA Fr BL b AT 301
M. FRFW, 165940757 K74 2K cDNAY 645bp (4wSeq ID NO: 1FFR) , M
%366bpZ 632bpH — 2640y FF A AL (ORF) , 430 — AT H B8 K (49Seq ID
NO: 28R ) . BRAVK L A4 K pBS-1659d07, 4R HE A R ar4  H 2 L-DNA-
Eu-$HARFEELHEL,

SEHE2:  cDNA 3T &Y S 47

AR A -DNA-B G - AR T A B A L0 TR AR a N E G 7
7, FGCCH typrofile scanf®)F (Basiclocal Alignment search tool) [Altschul, SF
et al. J. Mol. Biol. 1990; 215:403-10], #Eprositeds #k & BH4T & HyH A7,
AR Hy VAL -DNA-B i - BE AR BR B A IR 1072 7-52 5 £ b3 R fb-DNA-F &
SFARFERYEBARE, FRERTTEL FEESEH0.28, B4 412.91; |
{8 4 11. 10,

S0 3 FRT-PCR ik 7 e 40 A0 B 24 -DNA-B B - Bh G B L 22 M e L 0By L
JR R 0 4 L, R RNAY B4, Do ligo—dT % | 4 #54T 3 4% RN 4B cDNA,
Qiagene Wy IAF & Lith/E, H T 7 5] 2 1TPCRY -
Primerl: 5'—CATCCTGAGAACTGAAATTGATCGC-3’ (SEQ ID NO: 3)
Primer2: 5S’—ATAAAATTTTTGAATTTATGTTCAA-3"  (SEQ ID NO: 4)
Primer1 34y -FSEQ ID NO: 1695 38y & 1bp TR 44 W IE 16 )% 7);
Primer2ySEQ ID NO: 18y #3738 B el 5 7).
IR E A 7250 p 1 RS R AR #4475 0mmo1 /L KC1, 10mmol /L
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Tris—Cl, (pHs.5), 1. 5mmol/L MgCl,, 200 pmol/L dNTP, 10pmol¥|4y, 1UHyTag DNAR
£ (Clontech/A 8 = &) . ZEPE9600Z DNARAEFRN (Perkin-Elmer/A &) L% T 5%
PEE R 25ANE B 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREY [ Ef% B -actin
A W A R AR AR 2 O WA ME XY PR . 9 7 4 I QUAGEN A B W Wl & 24, R TATCIE
W ad 8 pCREMAK £ (Invitrogen/A 8 = & ) . DNAF 7 o4t £ R APCR= My
DNAF 7| 5 SBQ ID NO: 1j7 7R #y1-645bp e 248 [ .

SR 4: Northern 7y Z4h-DNA-E H - AL AR F A B % B 1 038 F 1 &
3k

Ji— = BUERNA[Anal. Biochem 1987, 162, 156-159]., =W B M AR
MEB-E 5. B0 H AR S0 -2 5mMAT A MR 40, 0. 2MZBR4W (pH4. 0) AT
BATA R, NVERREERAL/ SEROET-FKE (49: 1), BEEEN. &
WA E, IANFEE (0. 84R) FHRENECBIRNATIE. K472 RNAJLIE
FT0%Z. B v, TRAWTFAE. A20pg RNA, ZE420mM 3- (N-"Gokfk ) PIHAER
(pH7. 0) —5mMZ.BR45-1nM EDTA-2. 2MWF BE#y 1. 2%BR A 4B MR IR L 1T WL 3k, AR
EWBMABER L. F o - P dATPE A 5| 41 3% # &-"P-4F 10 By DNAZR 4T . P A #9DNA
WAL H B LT HYPCRY M By B b -DNA-B- L A B P R B B 1044 X 5 7
(366bpZ 632bp) ., 32P-AFIT AT (42 x 10°cpm/ml) H#H TRNAW MR A4 ZR
BT — YRR T-42°C 28 A 7, AT A5 0% B BE B2 —2 50M KH,PO, (pHT. 4 ) =5 x SSC-5
x Denhardt’s B AH200 p g/mlEEAEDNA, 2228 2 &, ¥ IR BEAEL x SSC-0. 1%SDSH F55°C
¥ 30min. #R)5, M Phosphor Imageri#ATo4rfnE &,

S5 B W E-DNA-B A - AR FES B BHI0ONRIRE . B

FRAESEQ ID NO: 14 L R R 57, Bt — st Ry 51, F5lw
T

Primer3: 5-CCCCATATGATGCTCTGTCACCTTCAAAGGATGG-3" (Seq ID No:5)

Primerd: 5-CCCAAGCTTCTTCAACATGCCGCTTCTGTTCTTC-3" (Seq ID No: 6)

W T BB M 9 570 B A Nde T fnBanHIBEVIL 42, 25 2 % B By 2R B S 3 An 3
S0 4 T 5, NdelfuBamHIWE4 s f A M F &34 AR FURLDBT 280 (+) (Novagen/d 7]
P, Cat.No. 69865.3) ey M AW . UEHAK B WEEHpBS-1659407
JRRL R BEAR, $EATPCREUM , PCRE N £ Yy BARAR50 u 14 2-pBS-1659407 7 4z 10pg.
Bl #7Primer-3FPrimer—44-5] }10pmol. Advantage polymerase Mix (Clontech/A &
P 1Tul, &S 94°C 20s, 60°C 30s, 68°C 2 min, FE25AEZR, FNdelfBamHl
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A 7Y HG PR A R R pBT-28 (+) AT WY, B B WOK B, JF B T4 Bk 4
HHFMHEA ARG E ARG EEDES o, EAFNEF (ZBKE30ug/ml) WLIB
TREFRIARE, FEEPCRY E M ETE, HFHTNF. P75 ER
Jo & (pET-1659d07 ) JA @145 % & 4 b 4% b K AT HBL21 (DE3) plySs (Novagen
NE R EEFMEE (LRE30pe/nl) WIBRAME RIS, & EHBL2
(pET-1659d07 ) FE3TCHEFREM I AKI, MNIPTCELIRE Immol /L, LIRS
N BOREER, SEFREE, BORE LS, AR AR (6His-Tag)
A EMEMNAEHs. Bind Quick Cartridge (Novagen/ME /=& ) #4TEHNT, B3
Tabey B oy a WA -DNA- o - AR F 245 B8 10. A SDS-PAGER ¥k, &
10kDa bR 8| — B — M4 (E2) . HiZ4 W # % ZPVDFE LA Bdans K A ik 2 4TN-
SmAEBRF I AT, ERN-HISAALBRESEQ ID NO: 257 R By N-3w 15N F 2R o 2
SAME.

SEHEAI6 YL A -DNA-Z | LA B T 4B B L 0FuiR oy 7= &

F % JRA BRA (PEAF] 7= 8 ) A pk T 3R 35 4h-DNA-B | - B A B8 W B2 A5 W10
FRMEWN £ K '

NH2-Met-Leu—-Cys-His-Leu-Gln—-Arg-Met-Val-Ser-Glu-Gln—Cys-His-Leu—COOH
(SEQ IDNO: 7)., ¥iZZMAA 5 EFEafFMFERABEBRESL, FiESN:
Avrameas, et al. Immunochemistry, 1969;6:43, FHémg R MmEEE L KE S w L
RehREMNAER G, BARBRALER G Z KA 4T %A% KER R LR
— R, RALLS pg/nl i 8 E 8 S KA AW AR B KELISANE & miF +
YLKk YW . A& G A-Sepharose NIRRT 9 K u i 208 & 1e6. W ZREET
BAL RIE LBy SepharosedBiE b, A B AT iE AL TeCH 08 1.2 IKyik. RIZIIR
LA AL BT A R e S W L -DNA-E A - AR P A A S EEL05 4.

S T AR HY A% H B b BB AR A R4 B B

ARZ W B HER T RB Y BN ELER T BAERZR A S T E A
@, Qo RZA G R RIR B IE 41 R B0 AL 408y 2R B 4130 oDNA U R AT DL
RARTEHAL AN S REBRFH Ak FIRW 2 HRF A, 2 — ST %
BARMNALA Z B HRF AR A RN EZ B ERFINEEF AL S RELA RS
HENREEERY.

A RHEHI U B R MR R £ AL B SEQ ID NO: 1 kbl A iy FMHR
frBR MR CRA, FRRBERR TSR —BR R REEHRRAN L BER
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ol A S B 5]. WA AT A IEBE B B3k . Southern B,
Northern Fpaltifn & 00 7%, UM RMFNN Z B ERAF & E 2 ERE LE £
FAEFME NS BRER., XEHEG SRR BETHERNERE Y ST
RRZH BT TRR, UERE LR NIESRRENE SRR B RIE RN £
Ry pitase., RETRAEPEAFIDEA W RRZ AT ER, FREFERS R
BB, RRFBZE, KPR LRGP —RIVRE S Blbwse. AL A
B LW A (B E AR R ), DR ERERERRE R
AUBEHNES., RERALHNRACERL: & EEHRTLEERRANEZH
HE SBQ ID NO: 1 MR EAWERFR A K; F_LEHRH2ERLANZY
¥ SEQ ID NO: 1 MFE R EANELT® A B, AL 2R 58K i f A i
RERBEL, ERGBRENNRELAGET, F-REHSHRNRRHERERET
BURE,
—. RETWHA

WA KR % A H 8 SEQ ID NO: 1 b B EMRH R B E R, NEE
DAL R A 5 BEE R oy LA T
1, FAEADNMEEEIRE K 18-50 NMEHBE;
2, GCREN 30%-70%, itk 45 4 A A
3, FREFAHE R E AR
4, FFE U EAERTE RS, RE#— PETENF A, GFK 2%

BA AR5 RBEFH K (EFSEQ ID NO: 1) fultp Bty X FAF I KHE

X PATREIRE M AR, F 5 dF T KB E IR AT 85%8k 4 A At 15 NE S

A FAME, MIZR0 2 34T — B B2 A
5, PIHIRAT R B B L20R N A SRR R W R AT TR R 9 — o iy SRR

5% Rk DA £ 8-07 T BT B PRI AR AT R4

4r 1 (provel), BF&%— A4, 5 SEQIDNO: 1 WEFF B RAFESRE
b (41Nt) :

5'-TGGCTCTTACACAGCGACCTTTGACATTCAGGGATGTAGCC-3’ (SEQ ID NO: 8)

P4 2 (probel), BT H — {4, HYU-F SBQ IDNO: 1 WA H B H F A}
FBREESRREFF] (41Nt )

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

5T BRI 5 B > W sk 0 08 FRR R LB B O i S SOk
DNA PROBES  G. H.Keller;M. M. Manak; Stockton Press, 1989 (USA) UL & B ‘% | th 4
TR FH B AT R E LR EY (1998 FE BRI FRAE R EE,
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B2 W At

I 4 4
1, JAHTEE R VKR 41 28 H 32 B DNA

S 1) WHESHEMEN TSRS RNBREKREFBEARG HEZ R
(PBS) Wy Fme., A IRFARIKHELZWRADSK, BETNRFLLEE. 2)
L 1000g BGHIRRZLA 10 o-4b. 3) FIAGREM R (0.25m01/L JEAE; 25mmol /L
Tris-HCL, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &FVLiE (K4 10ml/g). 4)
TEACHEHARBUSRLEERER, HEAFHEAHAE. 5) 1000g FHo 10
A, 6) AEEZEBILE (4 0.1g RAWAEER M 1-5n1), FHHL 1000g B 10
S, 1) FAMBEREERTE (£ 0. 1g RWALERL M Inl), REBEUTHE
B9 3%

2, DNA Wy 3KErdhiR %

FB. 1) A 1-10ml % PBS #ZufE, 1000g B 10 94k, 2) FA EME MR E
By (1x10 4/ /ul) &N 100ul BMENH. 3) A SDS BARK
Bk 1%, foRre B R A A SDS H AR N B AL T, AE T B 2T R
T AR, R E TR, X — RAERHIOI RN E. 4) &
W K Z4O%F 200ug/ml. 5) 50°C RBARL 1 /MBS 37°C RBRRFELR. 6) A%
ERER: /4 FRE (25 24: 1) R, EDBQHE B 10 58, HH
MEENE, BNEFHTES. 7) UAHEEEFE. 8) ASERREAT: 7X
B (24: 1) thid, B0 10 40, 9) 44 DNA B/RMH M ZHE . A)5HA4T DNA By
4k fn LI
3, DNA Hy&ifhfn 2B YL

BB 1) ¥ 1/10 48 2mol/L BEBR 4N A 2 {SARAR A 100% 7,88 fr 2] DNA L+,
B, E-200CHKE LB ERR. 2) BN 10048, 3) MR ESREY 2. 4)
JA TO%A 7,8 500ul YedkITiE, B0 S aer. 5) AMNREBRE W 28, A 500ul A
CERRTI, BQ 504, 6) MRHEE N OB, REERAK BAEERR
CERA. BETE 10-15 o4k, UERTLEEL. FEFEERRE2 TR,
EUBAEEFEM. 7) DMER TB BAKE A DNA JLIE. (kIR eIk % 2R e &
W%, B B e TR, JRAF DNA AWM, & 1-5x 10° 4 fpr - B K 4 e Lul,

UT# 8-13 FBAUE FOMBEE L, ENTHERTE U TR,

8) Y& RNA HE A #r%| DNA YA H, 4RE N 100ug/ml, 37°C fRiE 30 4. 9) mA
SDS fuZ Al K, L% 0814 0. 5%F0 100ug/ml, 37°C HRiE 30 4. 10) FI KR
WEE: Af5: BB (25 240 1) #ERNA, B0 10 o4k, 11) MOBEHA
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M, BERBHES: FRE (24 1) R, 20 10 4. 12) MOBHK
8, Ao 1/10 KR 2mol/L EER4N A 2. S RTRA 7.8, BAE-20°C 1 /M, 13) A 70%
CERK 100%Z. Bk lie, RATH, EAMR, RERE -6 FE. 14) ME Aw
A0 Auso DA DNA BYSEJE R PR3, 15) R T-20°C,

FERE A %

1) B 4=2 HES RN BAEER (NCHE), AFLEERLE ERRFH AT E
PR, B—REFHKNE, UEAEANEIRSRE DA GBI MEE
FAEGIE

2) BBBETEA 1S tA, RFREL AFEPRT.

3) E-TRIEA 0. Imol/LNaOH, 1.5mol/LNaCl HYy&4L L 5 % (W), ETET
WA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl eyy84% 5 20-8F (W), WET.

4) KT THREAF, WHEEEHF, 60-80°C Ex T W% 2 /et

HAEH AR

1) 3u 1Probe (0.10D/10u 1), AuX 2 u 1Kinase £z ¥ 3%, 8-10 uCi y—""P-dATP+2U
Kinase, MUAMpZEL4EKF 2001,

2) 37°C fRI& 2 MHE.

3) A 1/5 ARAR MR B 48 R A (BPB),

4) 3t Sephadex G-50 4%,

5) ZA "P-Probe ¥ w46 4K & & —1& (T Monitor Wil ).

6) 5 W/E, WE10-154,

1) R BRSO E AL R &

8) AF 5 — W WK UG BT BT %8 “P-Probe (8 &4 i Ey—"P-dATP),

VAR E TH RS, e\ 3-10mg T4 &7 ( 10xDenhardt's; 6xSSC, 0. Img/ml
CT DNA (/N4FRIFRDNA), ), HEFHOJE, 68°C AHBE 2 DH,
WERETH—A, WANREFRES, SFE0E, 42°0 X HER.
PR
Y %70 %
1) BUH B A SR
2) 2xSSC, 0.1%SDS ", 40°C % 15 94 (2% ).
3) 0.1xSSC, 0.1%SDS =, 40°C #% 15 44F (2 %),
4) 0.1xSSC, 0.1%SDS ", 55°C ¥ 30 4 (2Kk), EHET.

16



10

15

20

25

30

WO 02/00827 PCT/CN01/00943

i 8 0 -

1) BUH B2 A ST

2) 2xSSC, 0.1%SDS =, 37°C #% 15 44 (2 %K ).

3) 0.1xSSC, 0.1%SDS ", 37°C ¥ 15 4-4F (2 3%k ).

4) 0.1xSSC, 0.1%SDS ®, 40°C % 15 4% (23%), ZEUET.

-HERR

=70°C, X-KE B% (KA o EARYE 42 28 S ACH 1 75 59 70 2 ).

LR R

e AR B VR A R BT AT W 20 28 S0, DA B W ANER AT 2 20 SR P 7R B 3 R A
BRH|; TR R A AT AR R, A 1 WA SR P BR A
BT R AR RN KAERE. BT AR 1 g BT AL A
MEBHBRESEALFHFAERERRE.

Tk S

ARPWZ KUK ZZ RS s A fodp G A7 T EH TRE RN
Bldo, WRTEMME. W EIRBEZ . R, B KE. HIV R %%ﬁ&&&%
%,

MTFEGRAWHFEMELRXN, DN HTFTERRBEFEOEHERTESE, &
KBSt EMEEAE —RAB AR 5. FHEALRA X DNA EENFH L UK E
FEN 2 06— K5 3 B v Eob T . 5B 27 06-FrAk 15 vEoh 1y DNA & i i 6-0-F 2L 5
Eoh-DNA W Sk A5 He (WA -DNA-E AR F R4 ) (MOMT) J47ey. I
B KIS BB B R A A K E AT R, 40 ras, p53 DLK BRCC-3 &
B4, X RA A THE (BUBAE) AW (HBEERE) XEXFERANE
Foy, BN (Hlao TRENENE) EAT DN Mo RGERES55 L
WA . W T MOMT 445 R0 s & dibefb A 7= £ 10 DNA B R 8, BT
T 4 F vp B AT HOA R X Tk R AR e A B A B BB O R R R SR IR
REWHEE. B4, EREBATRIBTNARNRETREBwp R L, F AL
mM@%%¥%%%$£%%%(mw)ﬁ%%ﬂ%%%%@%&%%ﬁ%%ﬁ%%
‘L HE R R A EEE L.

EXAFHMERREGEN PR EEAPEM-DNA-Za-EHEARTF EEH @
(MOMT ), X L6 iy ¥ M40 8 2 Bt L BR 7 25 B B oy KSR RSP WY, T M SR i
FEF FIAERR: [LIVMF]-P-C-H-R-[LIVMF] (2) . %4 R MR 7O R M B motif
b, WRER I REREH S RiB AR TEAG Ak, HT5 LM
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R, MEXETHHENL L.

REAFWH L RELEHE e 5 7 2 b-DNA-B g - BL A B F 2L 4% %5 B (MGMT)
R BOR O, F AT 7 - ERR S W AEF FIARAR, S0A
ABTFEA-DNA-BE-FHARTFEEGHI L, ERERENRTFHERER
B, BRBARLVHAE b notif WEKWIERE, ATSRANREEAGEY
AhEyikk, HWIKMERRE. BRERXTFHEPEHRE, XBERKHLEETFRT:
BRALE R
—.  LERAH:

WE, eamm Dk, 29, %, 81 B8 B LK. FRRY

R/ R RE OF) DIPRY 2R 40 E ham# g k], B £ 200 g (2

BRY FLWE. BATEROE DEM. BE1 %

—. 8] o 2 R
ook (W) LAY, (B A4 R mmE [Ep), B (R) B LR T44.

TH. BBEY THENLGDE [FERERY B0 0DE [L5. EERE
#. WK, 0GB, KBS DB LK. KTAR. F. Bl & (0K
[, ¥8Y, (B)WEapE UL/R/HEEES] %8 W E [FREF.
BB B RE Y, B (R B U/ BB /AR, (R M AR
(/Y &,

= HEERASR
T B L AR R AR R 2 ), AR A Dk i 4],
% KB U/ M/ M RE kB &,

. o 2 2 4R
WETE () (AR %R0 RNEL (S HE8E (L. 5. T
BEAMEY B RFakBEIARY, EEapE INmY, GRE) kg Ly
B, o A E (R /B B RR ] &

A oAt kR
2R, BREARE LR REYL GWAGR #FELEEITEL (&
) Y. RN, (R BRaiE DA, ), WESME (£
ALY, EiampE DR Rk (2L, WEL (S ke g, 2
A YIEFELREH] &

HF L B K WA
RELETA BEBEA. MAwH. RIE. 8%, RRMME. EAL

MAb 4 AR S,
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b PR, KRS KRS e Hn, Boah Rl Al Gl 7T E8A T2 0
TR IIRTT, BlpERm. BRA TR ERE.

AERBRBETHFRLEDULEZRE G ) K EE EHa) FEHA
DNA- - BE AR P R A T 10 2GR BT k. AR R AL -DNA-E -
SR E R W R EE 10 AR Tk, TR LR MR AR Y 5 ATl R
EREAEXWEALLEMEE. fli, BEGUHEET, KRdlstpaix
KV AL -DNA-Z B - B R R R AL TR 10 WY LR 5 ART By R AL -DNA-F A -
AR EBME AL BE 10 —RER. RENEGURELEBLMEEAGRT.

W EEL-DNA-E LB AR F R A 10 WA G E R Y . e
Wi, TR Rk L, WEA-DNA-EE LA R A S 10 B EHA
LG F R -DNA-E - R B W AR S 10 S AR T E, SR
LR E, RRES UMW ERTYAEAFEZLRARREEDFIIRE.

TEOf e R B R At A A at, WO R B -DNA-BR B - AR T A RY
10 A N A M AR o, B I A M xR AL -DNA-BR - R AR F AR
B0 A TR EAMEERANYMRAEMESIRERERA. A LR FEL
S E R E, AR RN RS TR R ARG, T EL
DNA-BEE-L B AR F AR 0 EAWE R F TR LH A AN TRASH
BEARELTEAAMA RN EN £ WETHRE. Fr, — MR F A A-DNA-Z
BB AR TS S 10 0 THATHIE.

AERRETRALK, KERE. TES. DR eNwalEN R NE
PR 7 . X AR DR £ iR B R, KRR AR T 4t
A -DNA-B E - AR A EEGE 10 R REHNHIAR. XEFEEHE (E
FWF): £ RENR, EREREK. RAvik. 2K, Fab f B o Fab SRk
SE A B

%Ry AR TR A AL-DNA-E - AR T RS L0 HEE A%

Fa (mE%, N, KBRE) WHFEEE, £MAERNTH T8 EZRN,
BFEETRT 7 E&fz%?' é“fo W& W A -DNA-BEA- AR FEELH 10 WERT
BEHAHERCEERTR T LB HEA Kohler and Milstein. Nature, 1975,
256:495-497), ZJEF AR, A B-HBEEZEHEA, BB-RRNBHRAF. HAER
RAuEABRNTEREAWEAMAETHEAHEAR L Morrison et
al ,PNAS,1985,81: 6851), T B A oy & = B R HA (U.S. Pat No.4946778)
A W T A AL -DNA-B - AR AR W 10 oy e,
R E-DNA-BE-F AR P AL OWHETH T ARARLFER
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L BRI FE AR AR A B Ry AR AL-DNA-E B - B AR W R A R 10,

5 WA -DNA-F - LA B 7 A4 R0 0 10 45 & 09 B 50 [ R o T R U
FAL R AR, ENANTRELCE oo, XA A ERDWHRAETEL —F
R GEHEDE AR THRBE AN R AR ERES.

PRET B FRATE RN E - RATAY AESTE. W FEA-DNA-F G-
FHERFEEEHI0GFAENELRIATSAERENEE Wa%ER,
BERES, SXRF)ENES. —HBEWNY ERAREREKN 0 SPDP, B i
R EE, BR-RENAHR, WEREFATHHRL, XMHMRTHAERTHTEX
AN -DNA-F E - B A B A A R 10 ey 4 .

REPPEHHAERT A TRTRAWGE FAA-DNA-F G- S HA B FEH G
10 MR F . T E S5 B8R T DUR Bk P b -DNA-& | - AR
BB 10 By R E .

REREN R B AN R -DNA-E G -L B T LA 1ORT
0% W e 7 i 3X S8R B0 R AT BT Bty LB 6 FISH U & Al 4 fe e M €.
W ey 72 -DNA-B B - A B FEH S8 10 AT, TUAERER
EA-DNA-BEa-FHABRFEAEYH 10 ELMNRFFHEZEAR THHFEAL
-DNA-Z B - B AR W A4 T 10 RAEF R

KRR L RETRAEKEI N, B, ZRTHAAENR. L¥FRBEHATH
FEUEVIE, HEAT — 4B = R = R ko AT, E AT R AT RO AT

G R EA-DNA-B - AR T ARG B IONZ T RATH T2 MiEN
By, ZEBRTEATHTRIT BT F£4-DNA-E G- S BLARR F A48 10 &
EREBFE/LERRATRG AREAE. XFRRBRE. EANEEBTH
RO FHEFER) TR TRATRGFEA-DNA-F - F AR TFELY
10, AP pQUR 0y 2 -DNA-E - B BB T R4 5 8 10 vEe. Hldm, — 7
R FEAL-DNA-BEA-YHERTFELYBEH 10T UREEN. AT ESE 2
ity FREN-DNA-E - AR T EEHE 10, BENETENENES, 2
GZEEHFEE., EREAGEE BT RERTH TR FEN-DNA-F G- it
AMFEELE I0RAREEREFTEANRR. RIETHEWRL R A H 8%
WE. BREE. BRREENMXKES. BAASRE. A REFTHATREDF A
-DNA-E G-+ EMFEHYHE 0N Z R EREG ZHRAN. WEET DT
EU-DNA-FE-FMEARTFERBH IONZRTRNELRS RN T ETILT
B\ Uk (Sambrook, et al.) . FANE LA F A -DNA-B G- LB E % F H 25
BMUOWIBERTEEIRRETES ZHRA.
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AHEBENALARERAG T EAHE: hEBETREEFNENLRF
REKPBRLER HEE. SEARTRE) LU EZRERSNERY, BHA
iR iR RN

) AL -DNA-E - AR F RS 10 nRNA B EMER (BHERX
RNA fu DNA) DR A Mo 72 A K O By 6 B 2 . AR R — M b A R I 0 RNA
WiEERE RNA AT, BAEANE ML T 5 A RNA R ERTEHITHR
WATHER . R SUHg RNA A DNA BOM W ¥ H B8 #y (E4T RNA 2 DNA &R R IRAR,
WE N RRB LS RESREN R AEARS ZENEH. KRN 7 TR
w4 RNA By DNA J§ 50 R R/ Stk o % ek 8. XM DNA J7 7] B 3 & 2| AR Ay
RNA AW s FHy T, & TR TWREN, TR ZMH ik L#ATE
M, o TN R B B, MARAR 6] W B BT B R B 4 K R T AR
WMWY

GiE B RAL-DNA-BE - R M AR FEEYE 10 WERERTATE FEL
DNA-B- - AT T AL T 10 WA RRR DB, A W A -DNA-E e -
BLETRE RE S 10 S HERTA THNFEN-DNA-F A -$ AR T EKY
10 EEE B RAERRERA T W EM-DNA-BE-L AR FERBE 10 WF
Wk, AL 3 AL -DNA- -2 BB W AR B 5 B 10 B9 DNA JF U W R T Ay vE
RoRE AR BEAT 22 50 DL W B AL -DNA-B G- L AR T A S S B 10 BRARA. 2
A ¥ AL ¥ Southern 8935 3%, Northern Filiik. B RRE., XBEAF EHZ
AFHRREAR, HEHRNEHT AT LAEEE. REANS B HRE—H
ABh AR VE h AN R A IE R Microarray) 3 DNA X (U A “EE& )
b, BFAMAR R RENZRREINAREE D AT EL-DNA-F & -2 M
B F AL 10 &R0 B BT RNA-R A B4 BN RT-PCR) 4RI 47T 48
AL -DNA-E - b A B P R W 10 IR KA.

Ko I 34k -DNA-B i B B TR T AR 45 A5 TR 10 LB Y RR b R T M WA
W-DNA-B - E BE AR WS B 10 MAMER. FAL-DNA-FE-FHEARF
EESWIORTWHAAEEEY AR F A -DNA-Fa-FHEARTFELL R
10 DNA FRIM ey A RF. B, Sk, EAREUEARYEE. THODANK
A Southern Pk, DNA FFI447. PCR B R RBMRE. FHi REH
WY B G b kk, B A Northern 5 iy, Western By i ik ¥ 7] 4 | B 2

KEVH RN LERETWEANEN. ZFFLERERAAERLASR
ERAARE HATU L. B, FELER6K DR T LR L.

21



10

15

20

25

30

WO 02/00827 PCT/CN01/00943

NE, RARIHETEGRRIHKE (EELS W) WRERFILHTA TRILE
BHRME., RTFERALW, Y THXBFINESRBHEXERAEXER, TEENE -
R F X SDNATF 7 e AL F Rtk b

{7 & 2, HYECcDNAIEPCRE| 4 (h2k15-35bp) , ¥ DU T FURAL T R &4
E. RE, BEXBEYH TPRFAEZZAREBRE KA EER. RAMD
AN T 5l M AR E R A IS LY 8 .

R4 M 22 42 B B PCRE AL 3, 2 HDNAE {3 LR e gk ey b 7 3% . 8 )4
KLV ELERT W, BRRMTE, TR —AREHEREEN T BE X
BERARBETERAT 2, THTFRERELHEEROURBLERLRAX.
JAFRIE B A 2 B e B AR T T fn e A8 Tk, AT A4 28 e B4R AF 5 9 cDNAJE

FCDNATL [ 5 o 3 e B AR BAT RO RAL AR X (FISH) » ¥ PAE — M BP A 4
AT REAREN, WEAWER, £ Verma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

— BRI A B R R E, F I ERER D WEAE BT U
5 E AR B, X 3 E T W T4 4o, V. Mckusick, Mendelian Inheritance
in Man (%38 3¢ 5 Johns Hopkins University Welch Medical LibraryBA#lLIA®&) .
RETAIEHMT, HERERSVEEMAREARRE LWRFZERXR.

BE, FENZERARERAMKE RDNAREFHAFF 257, wRAE L
BTG ER MR ERE, WZRTEECTEF MR ARNEE, Wiz
RETHRRFOFRE. WREFARERME, BEPREAIREEERTE
WAL, e R B K T T T 3 2 T oDNAJT 5 By PCRT A4 U W9 &k 2k 28 B 4.
REEMADEFEEEETEMEIARG > HRS, PERENEFRFTRGOR
0 K3 cDNA,  FT DAR SOE 500N 7 BUR £ B 11 2 — A (R 2 Lk s 4F B 4
P bk 7 FudE20ko 3 BT —ANEE) .

AU REHNE K. ZHREREEEDNY. BapR . EHRAFHHAE &
ENAPERAARER. XBEARTURAK. AHE. L&, K. 24,
H UK Wa s, 44U XHKEN S K IEHA LT R 4%
RN BERABEH . X &0 OUEN Y THRFIET.

ARPAERRE A MR LZBABNGEIANE, ZBRFEA - ML LM
KEPHHR AR, SXERR—®, TUAEHE. EHARHEELRR
AYH B BREENMT AR NETERT, IRTFRBEAEF. EHAHE
WBHEENMFTHEARLERA . o, REWHWZ KT U HE e dieih
EEEER.
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LA AT UNTEG T REYH, wBRBHIW. BRA. BEN. LK.
ET. BRHREANAL®RZ, FRAL-DNA-BEA-FHEARTFERGE 10 DA
BT A/ RFG RARNERE BREY . AT EH N EA-DNA-F g -
FHEARTEELH 10 WERMNEREARRATHSEE, w847, i
IT G R A BT B A B BT
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® A % X ¥

1. —FOBWEIK - FEA-DNA-Ea-FRERFAELEH 10, HEEETEEE
: SEQIDNO: 2 Fr BT P Z M. REZRAEREF B KUWBATED.
2. AR ER 1 R E K, HBEETHREZK. EDORTEDHEER)TF I
B AL SEQ ID NO: 2 fr Rty A ZLE )5 51 E D 95y 8
3. AR ER 2 iRy £k, HASEAET B a2 HEA SEQ ID NO: 2 Fram th A AR )7

F 6 % Rk
4, —MABWEZBER, HREETHRZZETRE WG THTH—:

(a) %A EA SEQ ID NO:2 irAEBRF AW L R B X004, fTEw

ZHHR;

() 5Z2HH® (a) BAWEZHER

© 5 (a) & (b) HED 70%*51’]‘%%%?%
5. WRCHER 4 Ry ZBER, iﬁtﬁ%frﬁﬁﬂﬁz\ﬁﬁ%@ﬁﬁ/\ﬁﬁ%ﬁﬁ SEQ ID

NO: 2 R R EEBFFI Z M HR.

6. AR BER 4 TR £ M H B, HAHEE TR 2 % F B W /F 7€ 278 SEQ ID NO: 1
W 366-632 LBy JF FU S SEQ ID NO: 1 W 1-645 {8y 7741,
1. —MEANREZBERNELARER, HBEETEREMANER 4-6 FHE—K
HEXRFREZEHBRE Foh. HERZHEBERL B R ET R EL R,
8. —framMREZ TR RE IR G IR, IR EETERLEE T —H
T8 X 2

(a) FARHERTHANELRARE MR ETNE A, =

() FIACHIER 4-6 HE—RAERFRZBERBENREFHE ZEMR.
9. —FE A HN-DNA-F | - BEAR T AR 8 10 VR £ IR &7 %, Hu4f
MEE TR iEE:

(a) EREFEM-DNA-ZE-FHERFELHE 10 XL4T, FRBMNEKH

R TG M0,

(b) MEEFRM 88 i B W b -DNA-E - BE A B R A B 1035 M0 £ K.
10, —fheb 5 £ MEEMTR, LREETHR KRR B 5 F 2 A-DNA-F G-+ B4
MF ARG 10 SREE NIV, |
11, —RKEPREF 2 REEREREG A, HREETEIREN. . BHh
B AL -DNA-Br e - AR T A 10 WA,
12, AR ER 11 frR e, HBEETER SEQ ID No: 1 it Z B H R 7
P Bt R U A
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o MRHER 11 FRUEME R, EAEE TR AR TR A
-DNA-Z- - B AR AR e 10 ek py . RINERER T I,
14, —FRI B AR sk 1-3 o A — IR BRIk £ kA o oy B SR 2 R
7k, BAHEAE THRAQERNTR S RN ELE, RERWFARS R EE, RE0
NEGHRT T RE L RERLERFEREARERLR. :
15, AR ER 1-3 FWE—RAERPTRS RO FLA, LAAEETENATiREF
FoAh-DNA-ZE - B AUBR P SR B E 10 ARSI . WA, BRI R
BT RIS g
16, WAFER 4-6 FWE—RAERFRNERLTHNA, BHEETEHENT
W TAZRRY 3G R, B A R T RARNL, R TR R
17, AR A E R 1-6 K 11 FWE— R ERFRE LK. ZRERKAAW A
HBMEAETRFREZ K. ZHHFRIAEBY . B FHARWER UL 2%
FEE A% L8N ERA RN DB BT 5 7 REA-DNA-Z - F AR F 5
KA L0 REAMRNRR WA e,
18, MAIER 1-6 X 11 #HE—RAERFRNE K. ZHEFRIMEAWRA,
HREETRARRZIK. ZHRERSAEWH LT Tie7 o BpE, Wifth, HIV
R S P RN A - R SE W 2540 .

25



10

15

20

S

P

WO 02/00827 PCT/CN01/00943

7 PLTFRDVAIEFSQEEWKSLDPVQKALYWDVMLENYRNLVELGKDNF 52

I T O 1 O O N O 1 O P I PO EO- [. ]
2 PKAARAVGGACGSNPLPILVPCHRVIGSNGALTGYRGGVQMKKQFL 47

K1

KDz,
175

83
62

415

d2.5

is "
10KDa-,

K 2
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61
121
181
241
301
361
421
481
541
601

(1) — iz &

(i) R R FEN-DNA-FE-FMERFEELIHLIOXKLED )T T
(1i1) 33 E: 9

(2) SEQ ID NO: 1H#1E &
(1) F 5| 4 .
(A) K JZF: 645bp
(B) £A: M
(C) #b: Wk
D) T EH: S&H
(i) aFH£A: cDNA
(xi) 77| $38: SBQ ID NO: 1:
GGCGCGTCAGTTTCCOTCTACCTGGACTAAACATTTGCTTCGCCCCGTCTCCCTGAATCG
AACGTGCACTTGGCAGTCTTCCCTTGTCCATACCCGTTTCCTGOGGATCGCTACGGACCT
TAAAATACCAGCAACAGCCCCTTCGCCCCAAGGTCTTGCTCTGTCAGACTAGAGTACAGT
GCCATGATCTCCGCTCACTGCAGCCTCAACCTCCTGGGCTCAAGCAGTCTTTCTGCCTCA
GAGTCCTCGGATTACAGACGGGAGCCACCACGCCAGCCCTACGAGATTTGACTTCTAAAG
AATTAATTATATTGACTGAGAGAGAAGCCCAGAAGAGGAAGAAGAGGAAAGAAAAGCACT
CAGGGATGGCTCTTACACAGGGACCTTTGACATTCAGGGATGTAGCCATAGAATTCTCTC
AGGAGCAGTGGAAATCCCTGOACCCTGTGCAGAAAGCTTTGTACTCCCATCTGATCTTCE
AGAACTACAGGAACCTGGTCTTCCTGGGTAAGGATAATTTTGCTCTAGAAGTTAAGATCT
GCCCTCOTGTATTTTTGTATTTTCTCTGTTGTCTTTCTTGGCAGCCCTCCCATTATTTCA
CTGAGACTGAAGCCTTGTTGACTCACAAATAAAAAGCTTCATAAT

(3) SEQ ID NO: 2891z &.:
(1) JF 5\ 44 :
(A)KF: 88NMALR
(B) XA. AXR
D) FEHEH: L
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1 Met
16 Glu
31 Ala

46 Phe.

61 Arg
76 His

() aFEA: ZK
(xi) JF 7 3R

Ala
Phe
Leu
Leu
Val
Tyr

Leu
Ser
Tyr
Gly
Phe

Leu

Thr
Gln
Trp
Lys
Leu

Thr

SEQ ID NO: 2:

Gln
Glu
Asp
Asp
Tyr
Glu

(4) SEQ ID NO: 3@y &
(1) 7 ) 45 4E
W) K F: 24m#E
(B) £A: Z®]
(C) 4. 4k

OECENE- 2R
UDATEE: EHHFR

Gly
Glu
Val
Asn
Phe
Thr

Pro
Trp
Met
Phe
Leu

Glu

(xi) F 7| H438: SEQ ID NO: 3:
GGCGCGTCAGTTTCCGTCTACCTG

(5)SEQ ID NO: 4451z &

(1) JF 5 R 4E
WK FE: 24m 2k
(B) (R H#
(OF::1: 39X
WEZE -2 H X

(6)SEQ ID NO: 5y &

(D) AFRE: EMHR

(xi) F 5| #R: SEQ ID NO: 4:
ATTATGAAGCTTTTTATTTGTGAG

(1) 7 7| F1E

(A) ¥ JE: 33mE

B) XA ¥R

Leu
Lys
Leu
Ala
Cys
Ala

Thr
Ser
Glu
Leu
Cys

Leu

Phe
Leu
Asn
Glu
Leu

Leu

Arg
Asp
Tyr
Val
Ser

Thr

PCT/CN01/00943

Asp
Pro
Arg
Lys
Trp
His

Val
Val
Asn
Ile
Glu
Lys

Ala
Gln
Leu
Cys

Pro

Ile
Lys
Val
Pro

Ser

24
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(OF:-3: O X::3
D) |51 4
(D) AFEA:. EHHER
(xi) 77| H438: SEQ ID NO : 5:

CCCCATATGATGGCTCTTACACAGGGACCTTTG

(7) SEQ ID NO: 6891fE &
(1) JF 5 Rp4E
WK E: 3@
B XA H®
(C) gk H4
D) FwILH: L
(DR TEY:. EHER
(xi) F 7| #3R: SEQ ID NO : 6:
CATGGATCCTTATTTGTGAGTCAACAAGGCTTC

(8) SEQ ID NO: 7Hy{z K.:
(1) J7 5 AAE
W KE: ISHNEER
B) KA AHXR
D) FEFhZ M Sl
G ATHE: 2K
(xi) 5| #k: SEQ ID NO: 7:

Met-Ala-Leu-Thr-Gln-Gly-Pro-Leu-Thr-Phe—-Arg—Asp-Val-Ala-Ile

(9) SEQ ID NO: 8HyfE &
(1) JF 5 #H4E
D) K EF: 41m
(B) KA. ¥H
(OF::1:T8--X:3
D) T EH: &
(DFRA: ERER

PCT/CN01/00943

33

33

15



5

10

WO 02/00827

(xi) FE 7| #3K . SEQ ID NO : 8:
TGGCTCTTACACAGGGACCTTTGACATTCAGGGATGTAGCC

(10)SEQ ID NO: 9HyfE &

(1) JF 7| 4% A4E
Ak ZF. 41
B KAE: BB
(C) &kt 4%
D) I EH: Sk

(D A2FERRE: ERHER

(xi) F#|#38: SBEQ ID NO : 9:
TGGCTCTTACACAGGGACCTCTGACATTCAGGGATGTAGCC

PCT/CN01/00943
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