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1. —FAOBWLHK-DNAKSE 9. 02, HBHEATEEAA: SEQ ID NO: 2 5
WEERFINEIK. RELROFRERE. 2RI FTEY.
2. WA ER L FRNEIK, EBEETHREK. XUARTENNEARERF
FIE#EL SBQ ID NO: 2 R A EBFFI Z 0 95he Al | .
3. A ER L FRNSIK, LBMEAETERLSEA SEQIDNO: 2 fi Ry AAR
FAH % K.
4, —MAOBEHNLIHEE, EBREETHRSUTRESHE THTH—:
(a) A B % SEQ ID NO: 2 i RAXBFFINS KA AR, X4, TEHY
HEMER;
(b) 52 4% (a) EHNEHTR,; H
() 5 (a) & (b)) HAED T E W E R FR.
5. WRAERAFRNIVER, AREETHASBFRE & 4%T A A SEQ
ID NO: 2 R R A EBMF I & L H B,
6. WRAER 4RI BER, ABEETHALZHERNFHE L% SEQID
NO: 1w 3-251 X g 5= SEQ ID NO: 1 = 1-1467 {18y JF 5.
1. —HEANBEH RN ELAER, HEEETER BN ER 4-6 F oL —
RAEXRFFESBEBRERA. FEREEARIEHRME R E L REK.
8. —MAEFNFELHHRWRETIRAEEAK, A/EETFERKETTH —
B 4R
) ARMER TN EARARB MR THEIOR, K
(b)) ARFER -6 FHE—BRAUERREBRFRU MBI B FTHETHH.
9, —HEAADNARAM 9. 02 EURWEL RN &I, HREETHRT EEE:
(a) EXRADNAREGH 9. 02 A4HT, ERNAER RN IRUE ZHK;
(b) MIEHFG P, BEHEADNARSH 9.02 EEH K.
10, —FibE S RREAWHE, KB EETHARKERS DNA REHE 9. 02 4557
M & & B K,
11, —XBHURATFRERRREANLEY, ARTEETENREMN. R,
HHEINH DNA RSB 9. 02 B ML M.
12, WA ER 11ty feddh, XBEETER SEQIDNG: L FiFWFHER
FHBERBHREXF.
13, —RBHER 1L FRMAYEER, HSEEFHRELEHATRET DN
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14, —Ft W 5 AR BER 1-3 d &R ERFTR S KA XORRRKRRE SR
M rk, AR EETHEERNTES KO RLE, RABMUFTAL S RO EE,
BERWEBERPIRNE SRR L ERENRENRTRLS.

15, mRAEK 13 FWE—RHNERHRSRABA, EBEETERA TR
¥ DNA R A 0. 02 WM. Bar i, HHRARIHAN; AR TRENEEE

e,

P I

16. WHAER -6 PHE—RAERFEWHBRYTHNA, LIREETEE
HEMATHBRTBERE, REENEHE FLXRN, REFATHEXAY

R,

17, AAER 1-6 R 11 HWE—RHNERFRN S K. 2 HERBMAW R
B, RBEETRFRLIK. SHEREIHUY . RHR . FHR A YU
RARBRESHY TR IR EERENDW RGN 5EONAREHI. 27%
HAWRRNE WAL,

18 RHER1-6 R 11 PWE—RAERFANEK. SHHRR LAWY RA,
HBEETFRRREK. SHERIMAUHEA TR o BEME, LR,
HIVRE e fo ik R o S KR E 4.
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AE A B —DNA B A 0. 02 AR £ B £ R

ARAR TEUPEARGE, AEMH, KAAHRT —RFHFK——DNM X
ER9.02, URGRBUERWEMFERTFI . FXAXF R FHHFRD S KN
W&FEmpA.

DNA UM I F RE AR AR NENERERFXENER. A58 S5
XA, WwONAREE, M. B FHHESF, TP XHENE DM RLE.
DNA RABMTUY WA NARHREERERENAESEDNAE, CIIBEFE—
FDNA B E MM UK RAREEEN WM RABAGUIOHE TR -
ZHBMAUK, REEAN: Poly B HE).~3-0H+DNTP— —>Poly (B ¥
B2) -3 -OH+2P1, XM IEM IR T M 4F DNA B M 2 b, A4 DNA Fok & RNA
Bl 4t A .

DNA B &BET A P-S 4B E M. IAMEEREETXT RIS R
MEEE R, AR AMENRRILARSEAGERER A TR N, XM
WEERRARAE. XA TONAEAREURFLEOR LR EOIREER
EXEEH,

PR A4, DNA RABEEA S -3 NI BE a4, XA 75 M o DU {E DNA W4 L
kD XA TH,

AECELRATREMDINARSE. EH DN REWE G FRAME. &t
TEEDNARABHZAFILE, AAHARBHRELESRE. Lhg -4
RERAKTF, BE-IPEIRGEN, KPABAARLERAE. X-KEHTY
RETRSEFTNELAX. X—BRTFFIR:

[YA]- [GLIVMSTAC]-D-T-D-[SG] - [LIVMFTC] -x— [LIVMSTAC]

BRAEESHOAN KRR, Ehl. EAERG L2 Bk, 0. S%FBS ¥ &K #
37.C LM LO2 fnfutk. BeW. EMR. MBI, RAM. A%, W, BE. &
N RAN . RAEAL. BE. RABY, REAVANEMRNEKXES DNA REE
By R, M —H i T XM, AR VA4 H DNA R&8 9.02,

HFw LA DNARABEI. N EAERT ARG RIRBLTSNAREEY
RHREFEERN, THEHEEILEAYIBRTSRAENEY, EWAHAR Y —E
FELEES 55X BHINAREGEI 0D, BARLEIMEFAMELR
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BRFF.HONARSE I QEFORGEIN TR RA I ZE D ERENK
FRATHERRE T EM. XHEETRMRT LK 1 HOWfo/RibTTHaE
M, EkoBL GG ONARERELN,

EERPH - NEHRREQENHFHNSZK——DNAREEH I Q2 UEER R,
K FafT 4.
FEPHGZ - NENRRERDLZSRN S L HR,
EERHE - NENERBESAHREINARSE I 2L B H By E 4 H4K.
FEAHG - NENRERCA RSN RSB I LNIRETRAZHIE
55 E m M.
AEHNE - EHZREALT DNA RSB 9. 02095 i,
FEAEH A AN EHRBES AREHE L K ——DNA RABE 9. 02 B9 Hi4R.
AEHEHE - NEHRRETHMARLHS RK——DNA KA 85 9. 02 ARy
4. EHRA. BEA. WEA.
KEHW B - NEHRREDHETENARESE I 02 REMXHRBNY
ALHAB R —MA2BHERK, ZFHRRARN, ©aE4: BEA SEQ ID No. 2
BEABMEFNSK. RARTELTER. EYFRABRITES. BEH, K
7 FL# SEQ 1D NO: 2 AXBFHH £ K.
FEPRBR-—BPBENLEHR, CRGRETAN - NEFRFF AL
AR
(a) g7y B ATSEQ ID No. 2B HXBFFINE KNS L H®M;
OEF 2 £:3 EOVCEN-FZ T3 ¥
DFQ@BFONFIUEFRFFIRAZDTREEHEZHTR,
BN, ZSHERGFIIREE THAK—M: (a) A4 SEQIDNO: 1 9 3-251
Ity 7], = (b) B4 SEQ ID NO: 1 9 1-1467 Lty 7).
AEAANIR—HEERRAZBERNEER, HARXEEE, —MA
ZEAREIRMANEIOH, BV £RA4 LN F IR, —HEEE
FERABEETHRPERKET W ERR AL KK i,
AEAXB R — ML KREZRRERESESAHIR,
FEARS R —MERWEN. HE. HHNIWHDNAESBI. REFAESEN
et i, EEEANALARANEK. FRAEXFRAZF ERKBHLED.
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ARPEFF—AERIMER S DNA RSB 9. 02 B & 7 ¥ KA X WRFEK
FRHRMETE, AERNENBEEFHRSREA R ZHUTRFIITHRE,
REBMAMRERPRLAL KA EREWERE.

AEALFR-—MEPael, TEARRASLRRLHEBY. BER. &
FU 200 LR 25 % b T8 R R

KEVRAFREALZVE S RA/REMHRES SR THRTRE L THER
RAeAEMEFRRETETONAEAEH I 02 RAREME RERG UM A L.

AERPHEEFEETAXHERGAT, AXFEABERARTERERS
o

ARAR RN EREFEAG TR ERESFRALT LTS X

“BBRFI” REEUHR. HHRRSUTRRAA BRI HS, BTUHE
B4 84 A HIDNABLRNA, BATH DLR B s N, REFXERRA X E. XM
H, KiE “BEBRFF” REER. K. ZRAZARFAREFBREHS. 4
ALAHE “AEBRFI FR-BARAFENEERS THEARERF A, &
M AR B BB FRREREERFIIMBAERAEE RS FHXH
RENRAREER.

EORBSMER “ER RE-FEF-NESNAERIBHFRALH
AERFIZRECNSIUERTY. FRAXTEHEEEXRF I EHEFRFT T
FEEARBIMERAGR, EASHE. TETRA “RTE” WX, Av3dHk
WEXABRAASRAABMANAEHREER, PARARERFEAR.
RAEBTRAFRTHEAL, vAEEARGHE AR,

“Brx” RBEBEBMFIBEMERFIFY —NMASNAERI M HF R
x.

BN BRI REEAERFIIEHERFITARERRERRERN
TRk, —AEENMEERBEYERAE . BB ERITRANEERBILH
BER NS BERBEM TR,

“EMER” RBERARARDTHEN. ABRRADLFHRNEGR. X0,
Al “REFEN" ZRAAKN. EANNEREFORRERBRESEN I WH M
FHERRAAEIUR S FREREREEHES.

“BHH” RELHONREM|I. 2860, —HI5|REFERAXENTH
FEEARERNAT. BHATUREEER. H8. SALEeHREMEE

.....,3.._
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A& SDNAR & BI. 0209 4F.

CHFEF” R WEY ZHYENREL®. 2440, —MHTHARET
DNAR &9, 025 A M ¥ EHR AR FERNLT. RANMEHLTUREEE
. BB, BALEMBREMELETEELINARESEHI. 2005 F.

“E%” BHDNAROMO. QN LART, BEEARESNABREK.
AW R ERONAR SR QNEMECAWERR. YRR ARERNK
.

"EAPAERER RS ARERAANATES. B BERACUR.
RAAB A EARA R 8RR B G RSB AR 41k DNA R &85 9. 02, Z A 458y DNA
B QO EFAERRRRBRER T A2 —thEH. DNMARABEI 02 F/K
By 4P W F RARRR T B AT

“HIM” R I BRELGFWERENBELAGTAIRERNGZ Y
HHMARES, flm, FF C-T-6-A" TEELHGFH “C-A-C-T" &6, HH
BRAFZEANEATURB IR AHN., UREZ AN ENEREXN THRE
ZHEXARERBREHARE .

“BBEE” EREIGRE, TURHLRARRAZLAR. “HoRE” =H#
—HHLEAGFT, HEV)THINERAEINFHERERARZR. XH
AW E TR LS EERE BN RN THTRX (SouthernBy & K
NorthernB % ) X4 W, XA LFEENFIREAXKH4 TR L PHH T LR R
MEH 5RFHAHNEEREBREBRRNAGTHNE S, RHATRERTHERER
HHWA UL T ERRELES, BAARBERKNAHERBLAFIIMENE
EHFRERAEEREENR.

“HFABRESR" EREFRHS S HAEBRIMBTF LB F 74 R 3480
WEAR, THARFFEMNEAMEANET 9%, toE IMEGALIGNE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNFE F W R % T Fl
4 H i ClusterfE b WM K £ M )75 (Higgins, D. G. F P.M. Sharp (1988)
Gene 73:237-244), Clustersk @i fr A B3t 2 6 9 B B 44 B4 5 H 5 A
., REHEABEURMBRRANR. WANAAERF I 407 5l Afo fF 5B 16 09 41 /
BB HFH TR
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FFIAL K 5B ] IE B 0 R A AN K

100

FolAthRER—FFAF FIRAEE—F 7B+ F ALK

BT LB T Cluster ik Bt A A48 4o 4 3 g Totun Hein JUEMBF 2
6] by A Bl M T A% (Hein J., (1990) Methods in emzumology 183:625-645).

R 23S ER T B 2 6 HE B AT b B B B 4 R R AR 9 A I SRR
FHRARNEE. AFRTHERRNAEBRA L, FALTHNEAERTLERL
ERAMAER, PILHWEAARTOEMARMH AR, AATH LFNLH
EFARNEARNELARTAERELR. FRARMH AR, HARPRAR;
AABBAPA AR, 2ARVAER, XRARMEAR.

“B X" BH 5% EHONARRNAF Sl BB HBFF. “RX#” 285 “H
X" B,

“HrE 1 RIGHFPRGD LB BN ENA. XBMFEHDTURA
BA BARAESREAET. HBRHANTHRELRERARLTHEELNESR
% k. |

“Hith” REZENRESTFERLAR, & Fa. F@b), KFv, XibkRMEE
HDNAR & B9, 2 HE R T &,

“ABELTER REEAELELRBNEAXRFAREREREAREEN
AL, BmREREBEEERGHK.

“HEH” —ARERFEACERNIR (A, EREK/TENARFARR
) 2 #E, b, MERFENIBTRISREETES NP RE
REHSELR, EARNIEHRALRE - LA N EEREATEIHRF
WHFAFRELEN, IHNSHFRTHEIE RGN 8o, BTRIH
MEBEBRBESREE -4 -8, RAKGRLAGNTRERRIAN
g, eNmRZELHN.

WwRLEHA, “QuN” REIRAEELTRAFLBHER (WREXA
W, BERFENZRRIRK) . wEREARANRARSTH S REFRA
FREREABAELY, ERAMNSREFRRE R0 ARRRET B FEAL
R T, WA HA.

WA, “HEEDNA KA 9.02” R DNARAW 9. 2 AKX EFEX

_5_
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REXMAWETEE. BX. BEIAL TR, FFBHERARRARESN
BE AL E R 4k DNA B 488 9. 02, K E4iny £ B 4 3 R 39 0% Bt 4R
Fee Ak W, DNABAEE 9. 02 £ KA E 6 H EXBRT R AT,
ARG T —FrF £ K——DNAR &869. 02, A ER HSEQ ID NO: 2/
THEAEBFIARN. REPNERTUREASK. RAZK. #RFK, &
HELALR. REANEKRTURFRAME =4, RELFERATW, HEA
EHABAMNBERBRENE X @, BF. B, BEEY. Rodofol 3050 4 )
Rk, REELAEFFERANEE, KEXANHSKTUREELS, HTUE
EERNY., AEVMSIRETRHERFCIELHEN FRAKRKEL.
AEVXLIEDNARLE Q2 WA R, MAENRENY. wREEHA, R
ECRB . O CHTEN” R X REERLRHERLVL DNARSH 9. 02
MEHAMFIERERN SR, REVSREF B, MERIXDNDTUE:
(1) XME—f, B - ABSNEEABRAREPRFRERTFEEREE (HAH
ERFAEBAL) KA, ALBRARHEERTURLTURZ HREED T H
By, B (11) XM—f, £ - AHEANEEBRE EHENLEAFLTE
AR ABMNE, S# (111 xHF—f, HPRBRERS D —Mem (i
EELKEEHOLEY, AR -B) Bé; RF (IV) I/, LR
WHEXBRFI RS ERBSIKTH RN S BFF (Wl )57 R0 8 F 5 RA
FALLEREFANREFOREFF ) AW ER, XHNFBE. 00 7£H 7
KMUMBPAAERAFEBEARAR N R REEZA.
AEVRETHEUNE (FHFR) , EARH%DREA SEQ ID No:2 R
BMAEFINS KNS HEERER. XEWHF B HHF 5 EHE SEQ ID NO: 1 M
BEF . KEHHSBEBREAARBALY DM XEF LY. ERENZH
W FEFAKY 1467 B, HFBKEEIIELT QA AEEH. RELH
MAERKELBEA, MAKS DN RAHA MG RARE, THETHZDNAR
489,02 B4 DNA RS 8L Tk,
AEWHHNEHEFRTURDNABABRE RNAH K. DNA B A4 FE cDNA. EH4A
DNA 3 A T4 4% & DNA. DNA o DU2 B eyl 2 Wakdy. DNA ¥ LR R4 = 3k 4w
Wi, BMARRSREEDREFF T LS SEQ ID NO: 1 Bf 7 My 48 45 K /7 5 48 ) &
FREHNTRE, DREAFA, “HIFNEREK ERARKATERGDRA
SEQ ID NO: 2 W9 & i £ ik, {85 SEQ ID NO: 1 B 7R #9 4 4 K7 5 41 £ Bl 4%
BF5.
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Bah SEQ ID NO: 2 WM SR E M RAEHE: RAKRBEKERDFI;
AL RN EDF A RERMRREFT; KRS RGRDFF (G ey
HEFH ) URERDFF.

RiE “B@L KM SHER EROERTLE RS 2B ERPLER S
A fo /A AL F A S R

AEFAS K ERBREBFBRNERE, HEDE5RRPAMANALR
Bt 5K S KA. XD ad. WEBFRNERKTURRREL
AWEREREAREXRALZANERE, XEETRERACERRERE. &
hAEREMBENERE. DARRF RN, SNEREE-NMSRERGEHY
X, CTHRE-AREABTRWERR. SEASEN, EFANEREAEHS
AL % JRH T B

AEREFREULFHROFALXNENER (AAFFHZIEALAED
S0%, LIEA TO%AEREN) . KEARNSRESEEETSXLIE L H
FHMTLAWEBER. EREHE, “FELAHE” BH OERKITTFEEA
BEEE TRk, 0. 2xSSC, 0. 1%SDS, 60°C; 5% (2) Z¢ 2wt An H E A,
30 50% (v/v) B ERRE, 0. 1%/ 4 fui/0. 1%Ficoll, 42C%; K QRNARBEAFIZ
A E R E D 95Ul L, R o7l bab A R AR, #H, TRRNEHY
FHBE M S G SEQ ID NO: 2 TR By & B £ IKA AR IR 00 2 A 3 o A 76 4

AERAS KRG LFERNFFLXNERE B, WXL, "HBA
B KEELS 10N ER, BFEED 2030 M FH, EFRZED 50-60
ANEER, BEEEY 100AMEEBRULE, HBRE BOTH FHRAT EHA G
PCR) LA Efu /B HMma DNA BAE 9. 02 W H M HH.

KEATHE RS BERERUIEHH ARG, EARBALENR.

ALV G DNA B AR 9. 02 i RH S M B BT 78R £ Mo 3578, 41
fn, AASHEBRENATHERALPESUHH. XERALEEFART: DAK
45 3 B 415 cDNA B Je X Wt I R 60 & ML BT 71, 0 2) Rk SUE MO AR 0%
WU HAH LR EHBENTEN S TR B,

AL Hh DNA B BUF Bl gk T A 7 33K /8: 1) AR 41 DNA 2 % XX & DNA
FBl; 2){uS & % DNA JF 5 LUIR B Fr i % BK ) 4% DNA,

FRBHHFER, SELEFANMETEA. DA FINEEUFELRRE
EHE Y E, BEAE RN ER ONAFIINAE. 25 R A cDNA K47
PR B R A AR A A T oRNA BT R, BRF R RE R

..-.-7_
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cDNA X JE. RIXmRNA Wy F sk EH S AR BRNER, RAAELTAHLRERR
(Qiagene) . T4 cDNA 3CJE 42 i ¥ & 4 3% (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . ¥R W43 %)% k{3t N i cDNA X JE, #u Clontech 2 & #y [ cDNA XJ&E. 3
SHERRCHRIMREAN, BERAINREFHHRETIE.

TR % P ik X 8 cDNA B R R R R I, e HE (BXR
F): (1)DNA-DNA = DNA-RNA Z¢3; (DR EEz e B ALK &KL (3) U DNA
RAW . 02 WHEANAT, WEIAZRFEARWLANFER, REUE
ExAWEGSW. LRFETER, WTSRFTEREGHA.

EEORFFEY, RXFANEHRERALAN SR ERN M —H 2R
B, HEKEZED 0ANMEH, BFRED WAMER, EXRED SOMEER,
BIEES 100 A M EHR. Wi, BH4NKEREE 200 BFRZA, BEWN
H 1000 M BHEBZ A, WAFANR4BERERRUHEEFIE AR L
A RH DNAFF . REHNEERSRA KB Y AT RS, DNA AW
KRV R AL E, WOE RS CoRm MR £,

EE @MY ER, SR DINABSE) 2 ZRXANEFAFTNTHARFH
At Western Bl ik, B REIIEE, B &IERM* EBLISA %F.

R B PCR 3 AR & 3% DNA/RNA 8977 3% (Saiki, et al. Science
1985; 230: 1350-135) A B A FREXLHHEHE. HHARRENAXEFFE 2
%t cDNA B, (L% RACE 3 (RACE - cDNA Kt § 3 3%), AT PCR 5|
MTRBRXFATFNERE RN EBTRFFIERE L BEE, FTREATE
&R, R AT e R R vk B A S 336 B DNA/RNA T R,

bR BANALHNRA, AHFEHDNARBREHSUTRFIITHE
H7 3 o B B 4% & 0 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) M. &
KEBHBFIANLLTRAFLAFAANEE. HTRELSKN DNAFF, M
ERARIT. HHEENT S AT cDNAF 5, A EHFHE 2K # cDNA 7 5.

iiﬁ’i%&ﬁ&@@#ib‘vzﬂﬂéﬁi#f%ﬁﬁéﬁﬁﬁ, LR R A& U o AR R E A
DNARAH 9. D BB FHAEATIRFAMBFEON, UREEABEARFAELRLK
BT & RK T i

KEWHP, R ONA RS 0. 2 WA ERFFITHA KA, UHAE
AREWFR S ERNELARK. RE BB BREARPNEERY. E
Wk, BERE. HAaERE. FAYNEERELRES. ERIREFAR

_8_
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THk, ERARAFEANERELEEARRT: EHAEPREANETTTRBHTH
Z ik #1k (Rosenberg, et al. Cene, 1987, 56:125); A 'R WA+ RAN
pMSXND % ik # f& (Lee and Nathans, J Bio Chem. 263:3521,1988) fufk R st 4 i
P RAWRBEFHARBENRE. &2, REGEFERNER o, K
BAHEEAHTUR FHRERARARE, REHKY - NEERERBYSHAL
B E. BHT. RiLEREERETH.

RPBHRAR By it THZE A% DNA K48 9. 02 &y DNA 75
o EWE R/ MR ALTHESRAEE. XL FEEKRIEL DNAFA. DNA
SREAR. KK EHF AL (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). Ffik#y DNA 77|
A RERHRALEAPHELYRFHT L, UEFoRNA SR, XLBHTHRX
WO FH: KBFEW lacR trp B3t T, AEFERNPLESDN T, EHERTAE
HOMV IR BT, HSVEEHBREDT. EHfB SVA0 BHF. REX
RENHLRs iy - LEpRTEHERERG AR A ARI LR S P &L
WEHT. %2 LT AEHBREANEERES L ARBRALTHE. &R
BFHEANRETFFIN2FERARE A ER PN RGN E. HRT Z DNA
REHMAERET, BEALF 103 300 M EEX, EA TR TFUEEERE
Bk, TRENATFREALHREAGE —ME 100 3 270 MR xtEy SV40 3
BT, EEHEBABN MG ZERBTURRKERRTE.

o, ZREABREKRGBEE - AIAREANAEMFTEE, UREATHEH
e EF A REAMR, PEYAREFRAN_EHRAEFER. FEFHREU
RBRERXEE CFP), AATARAEHNERERAFEFERNLS.

EFH—BEARARBFLE T AR ELHRE/ B TABRTH (HEHT.
WETE) g HFioERE.

AL, RO DNARAHI. Q2 WEBTRR S A UL H RN ELARET
HUBREEANEIEN, ARG AZSU TR TARGNER IR 4
M., RE “BEap” KEMSK, vadak, SEREEMAN, rEEH
M REBLELAK, i hEE. REEATH: KGHE, 298
MY mEp B GEDITRY, EY AR oBE, MYa; BhaRinRiEs2 R
Sf9; #H4m4Eftn CHO. COS = Bowes B EEAM%.

FAREPTR S DNA R R AE DNAFIEARKELEZ AR TA
AGREARAR BN ERAEART. YBEARRLEM L ARTEHR, RRK

_9_
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DNA YR A MM TR M A KR E KK, A CaClir A%, P 6y 8 WA R
KPR, MRBBNERMCL., WREEE, $ALTHE FLNF BT, &
FEREMAY, THRA T DNA £ R0k SRS ITIRE, A HANMK
FEwBHES. BFEI. BREERE.

EHERAGELNAER, ARARKLANSBHERFITHRRERETE
44y DNA BB 4B 9. 02 (Science, 1984; 224: 1431). — kWA UT FHK:

(). AAEHHELA DNARAB I 2 WEHTR KRR, RASH
AN EHRNELRA B RS ABAIHFCENTFEIHN,

(). EEEHEREPERFEIHAMN;

). MExEREBEFLE. dhEFaR.

ESER () %, REFANELANR, BRPHANERETHEENY
AL, CETHETARAKNAGTHRIRES. YETAREKIE LA
HEERE, AeEWFiE EEERBRALEFRH FRRBNET T, HERE
¥ #— BB,

EFB (3) %, BEHSMKTRYETHERA. REARE LRKX, o34
M, wREEE, TAREWES. L¥ShReHEEIERSTE T s EM
SHEANESR., REFERAMBRARAR BN, XLFRQEEHFTR
Fo oENHEMLE. BONREMNLE GEFFE . B, BEHE. EFRAL
W, MBS, ATFHEAGEEIR) . BRREN. BTXREN. HRAMEMN
HPLO T AR BB ENBARRBRUTRNES.

REVWH LU EE S N ERA . KR HANTEEATRABR,
B, THAEMBE. BEBESE. AHF. SXKE. HIVRLAEY
w4

DNA R A7 DNA WIS LR ES P F A ER. DNA RAE T LUK
P BT R B 3 P A T Y AL AE A R DNA 4

DNA B A BRI AT -5 NG FE 1L . 1K AP B 0% O B A6 T 0 OF e xd a3k 2 G
b iRE. ERXABEESRIEERAERN Y ERMR T TR, XM
WA R, XA TF ONAE ARG E R R B R LR
ZAEEH. B, DNARABEA S -V ImEN, XA ERT U
DNA 4k E kD 4 7%, Hit, S DNARSBERFIINE RN RARYEH#
B DNAHHIWES, ATEADNAMBA. B, 4. A%, #-FEK
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MEFEFE DR Adn. LRAEAER. BRAMNE. BRATHEBEARSS.

T, AEFAWDNARLH I L WEARUAFEEMNRRARLRELRE
AR, EREBER. ARME. BRETEEREAR, XBARCEESART:

dufafkE: Klinefelter £5-4F, XYY &&4E, XX BHEAME, XX L &EE
4E, Turner A1E, 21-ZHREAE, MM EEME, 3-ZHEEE, 18-Z4KE
SAE, Btk X R kGAME, REAFREAE, AEREREHERERER
AiE

PHEEER: SRt E&DERAR I Marfan 4244E. Ehlers—Danlos F&
. AXABKBLESRL. £ 8. £¥MFEL. Huntington HIEHK. XKER
BEELE. #ASEER. HERRK. AMESaRE; ¥RakrRERER:
AMAPFELERELRE. BRERE. M2 B0RE, SRBNGEomy
REAHRZE. AR, XERERE, FEIRAESE. $AELE, HEHRE
Wi WAKA BYERARNERTRE, A%EF

AFESWME: BN, FE. WE. %%, ABRE. amK. #EE. 7
WME. FENE. ReZapi. EXVEpE. SEHEE. RRaRE. &
. SMaAsmin. EAEE. BB, WE. BLERE. BME. BRE.
BNE. BHE. BHE. B, FER. FYARESE. EEE. 408, B
FELREEERE. BWE. GE. AEME. MEMRE. 448, 9474
. B, REWE. TRIE

FER R HERLE: EXMRAS. BE. AN, M. Mo UER, HAE
MaRssE. BHER. WEKTS. $8%. FEE. XBEF. R . £AKK
WA, XNFE. A4, RETH. Aiwb. FERGEH. ERRGEH. W
BREE. SRS E R, AEHRKE. ERERBA. DEER. EREEAR. £
AMELRRENE. AXEER. BHESH

ARPLRMETHALESW UL ZRE G A) B HE EHA) DN REB
9. 02 WA k. BMHARFEONARAM 9. 2 R B AN AF LN, T
AR T 5T A AN ELEAMBE. A, REAYNEE
T, Y glahAn 4 f el & 3k DNA RA8 9. 02 H9 &I A 5 #7710 49 DNA R & 9. 02
—REFK. RENZHYREAEE LA EERANELD.

DNA BAEE . 2 WERMAGEFRBNRE. el TR TEUY
& DNARAE 0.2 WEHRATUL DNARSE 9. 02 24 HRE IR, REW
B FTLE, SREUSRNERMALESFEUSRARRELNF IR,
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EHRELERA G, T DNA RS 9. 02 mNAEWHHREF,
BRMNENSHHDNARLEI. QA TRZEAMEFANBHRAL LGN
TRERF. ALRERSWREAFE, THE R RFRNER ST @
Ak, 5 DNAREE I 02 ESH SRS TITRIFBAHEMTRAS
WEAMES TERRARNEILEZRETRE. HaR, —REUXDNARSEHE
9. 02 4~ F BEATHRID.

KERRETHSK, RERE. T4, XMl waEAENE
ERARE T E. XBHEATURS RERAREREHAKR, RAARRME T4
DNA R AES 9. 02 B R EAWHIK. XUHEAE (ETRT): 2xnBik. &
Tk, $ AR, BEEHIK, Fab AR Fab RAXEF AW F K.

SRBEAEN AT DNARAEE 9. 02 HEFHAEHN (WER, IR,
XBE) Wy Ba, $RERNTHTRBEARERE, SEEFRTHRENE.
B&ADNARSE 9 02 WETENANEARLEELRFRLBEA Kohler and
Milstein. Nature, 1975, 256:495-497), ZEH AR, AB-#HFAZBIEL A, EBV-
REBEAE. PAERRHEABRNTERESN K ECHETHEANIAL
= (Morrison et al ,PNAS, 1985,81:6851)., Wi B H A&~ Rkl A 1. S.
Pat No.4946778) H5 ¥ B F 4 /= 4 DNA B 48 9. 02 By & HUK.

FDNA R &8 9. 02 W4T A T St A S AL A P, B W & 47 4 89 DNA
K48 9.02,

5 DNA RS89 02 £ MEFTENELTRABRERMLERDT, ENENT
BEHANESN. XARAMRENRETEY —FEA GRS A ER TH
EapH el RE LS.

FARETAFRITAAEAE-—BEBUNERFTE. WONAREGEHI02F
EREWETRRATS AR ENEE WERE R, EXREA, LEIMF)IH#
WeEd, —HBENFEREARLREAw SPIP, HFHEWEE, B —RHE
WMtk BEELESTHEL, XMLAXHETHTRARKDINA KA. 02 ik
K. |

RKEHH AR TA TR S DNA BB 9. 02 X MEK. ATFEY
F| B th AR 7T DU o LT DNA BB &8 9. 02 8 7= 4 BB 1.

AEPXHS R EERELAN DNA KA 9. 02 K LW BRI H . XK
WRARGH P By, A FISH R E B S m g, K5+ Bl e DNA R
A9 02 AF, TURKEREDNMRELAH I QASHEARTNERENA TS
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KEVW S RBTRER G, i, $RTAHESN. LFRBEHITR
BMIE, FHT SR GRS EWRRE KT, R H#ATRES.

BHMINARAH . Q2 WEIHERLTHAFLMETEN. BEBTEATA
FREBTFOMELHI 2 NERARRE/AEMRENBENARME. XF
BRMEYE., EANEEBTRKGWREFRE TRITATFREAZ RN N RS
B 9.02, LLHHIATEMEAY DNA BBAEE 0. 02 . fldn, —HMERIDNARAEE
90.02 TIARGLEMN. A THEERHRM M DINARLE .02, ETHTHAK
WS, BEHZESHSESE. AREANERETHRETATIET DN RS
9. 02 RAHRERREFENER. RABETHRENRRERDELTIRE. BRFF.
BREHARSE. LAATRE. SIREFETATHRD DN REEH .02 5
MEBESZEARAN. WEEFHEDNA RSB 2 WIHTRANETLARFIHNRK
b7 7 7T WL F B & X ik (Sambrook, et al.), BAEHLRADNARLHI 02K
VHERITEEINERETHBEARN.

SHEBRENAAR AN T EEE: ¥ERTREBENARALL S,
BAEKSBIRAE RS SEAIRRS) AHLBERINERY, AlE
ik 2R RN

7% DNA R 485 9. 02 mRNA 69 B M 5 8 (B35 R 3 RNA Fu DNA) LUK 4% B 4 72 &K
KWW EEZA. MR AR 0 MR E RNA AL RNA 2T, HAEAAL
HEMBATE A RN B RME AT EH#ITER AIER. KB RNA fo DNA
BB O A YT RNA 2 DNA & B A RS, wERSRBELESKES
BREGERWEARCT ZERA. KX RNA 2-F T #4540 1% RNA &5 DNA Jr 5 4K
AEAAETRE. THDNAFHEESAE AN RN REBEITHTIH. A
TGRS FHREN, TAZHFESEHTEN, pEENNFALE,
VERFZANEEN AR RERERRETEH R K.

HADNARAB QL WABERTA TS DA RE8 9. 02 WA XKRWD
Wi, %G DNARSEI. QL HEBERTHTRUINAREHE I 2NRAETH
ERFRAT ONARAE 9. 02 R ¥RE. w4k DNA K4S 9. 02 & DNA 5 5
A FAERFRAEITRR LAY DNARSH 9. 2 WRERN. RRBEALHE
Southern Ep# 3%, Northern Wik, BALZ X%, ik SeB AR F k42 A JF 09 B B
ER, MANRANEHTATLEEERR. AZVNIETRN —HBoReiT
th A E Z AWM S| Microarray) & DNA XK (XA “EBEXKR” )L, AT
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S HER SRR ERERL S ZE L. F DNA BAEE 9. 02 K R 00 5| AT
RNA-B &85 4 SR (RT-PCR) 4k Sh4 3 10, ST AR ) DNA R &85 9. 02 B9 5 /540

# A DNA A B 9. 02 BB oy R4 TR T DNA REH 9. 02 W XMKHA.
DNA R A 9. 02 RAEMMRAMIEL E ¥ A4S DNA BAFH 9. 02 DNA 7 54 bty
KA, B, k. BEAREEAEMRYES. THEAGHA I Southern B &%,
DNA B 4. PCR B WAL, B4, REATHYWEANRE, B
M Northern Ep#iiE. Western Wk W MR EHLRE. |

RERHFI N REAETURANEN. ZFFALERERATELFAR
EHREGMEAATUEEAX. BEW, BEL 64 8L BN AR K.
N, RERIWEFEFFFINE(ELLAN WREERFIEHTHATHIDE
EARGE. BERET, HTHXEFFERFAAAEEEXK, LEENE -
FRAKXEDNAFF| €L TREAKL.

W E 2, MRABCDNAIAPCRE| 4 (£ ¥15-350p) , ¥ BUEJF 5l A T R B4
L. RE, W ks R FPOREHRSEFASBRGKRERELE . RAD
A EH T MAZENREARRT LT B R K.

R e A s BN PCREALIE, BHDNAEM B Rk aketeiE Fik. &4
AEVHERER W, BRENTE, THARN-GARaFEREEREGFBEHKA
FPEAAHATETEATEM. TATREAIANHCADKERERLRK.
FfFiHm R REATFRME R FE. ATHERERSTNCNE,

HCDNATE I 5 b 3 e B K47 WO AL 4 % (FISH) , 77 DL — N5 B H 34
Wi REREMN. WBEARGER, HAVerna%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

— BRI ENA RN REARNE, WP ERER LR E R
HREEREM B, X2 PET N FH 40, V. Mckusick, Mendelian Inheritance
in Man (7 i 3¢ 5 Johns Hopkins University Welch Medical LibraryBx#LiRK 7).
RETEIEG M, HEXEEVOEMARAARE FHRRZANX R,

EH, TENCBERAABRAMEENONAREFAFF 7. wRE &
B HNERANMRE NEBERE, HEREEEFTEEMRFAALEE, Wz
REMHERROFRE. LRERFPAERME, AYPREETREEETE
W R, o AR AR AT 5 LB R 2 F cDNAJF 7| 65 PCRT 4 31| #y $k K 2 % L.
REBNYYEEEMEESMERNIBED, BEARLESRRAXNS
£ X B A CcDNA, TULRSOESOABERHERE Z —f (R kREEEL
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P 8b y FofE20k0 3 L F—ANEED.

TUSRALANEK. SHEFBRAEEND. A, BRARNHANS &
EWERERASEER. TREETURA. HEHEE. 28, L. ZHRE.
LR ENas. AoMatTAHRENEREERANURTERE WK
REHEARFBRHA. XEESWTUENIGYA TRFIET.

AEUARBLH BB LHEENGEI RN E, EBPEAHHLMH
AEAHBG AL MRS, FRBEBE—R, TUHFHEE. EHAIHEEGRR
AE BB ENR AN TIERT, ARTRBHAS. EHIHE
WRFEENMETEEAKEER. i, AEVARERTUSRHEHRT L
L BEAER.

WA LY UL ENFRAY, wBIRHE. BRA. BEA. NA.
ET. BB E NN ALAE. DNA REEE 9. 02 DUFHO0IE T A/ FF B4R H9 &
RAEHERLY, WA TEANDIDNARSH I 2 W ERMNERERRATHSE
£, wAEFR, BT ENRRELGADEE £ 0B

THMEETHARLENEALET R, TAATREARANERLIR
EWALARE,

E12 A % ADNAR & 59, 02FDNAR A B A H X RA W th B E. L EZEDNA
RABE0. 200RKEHFE, THRAFIRNRSH LA BT FE. £, -Hit
FERE . 2-PMA+fHEcv304 4Bk, 3-LPS+HyEcv304 itk Mps . 4-E ¥ RA %M
1024NC, 5-Fibroblast, & ¥ B -F R ¥, 1024NT. 6-JER B o K HF R %, 1013HT,
T-JER A fosk A A& K B -FRE, 1013HC. 8- At Bk 4 BT, 9-BEMEF . 101
M. 11-FFR. 12-FRfmpask. 13-BERL. 14-PMERE. 15-WI0RE. 16-2 M.
173175

E24 2 B HDNAR &9, 026 RIHBERZ S R . 3k B/l (SDS-PAGE) . 9. 02kDa
AEERWATE. HLFFBAXBHNZ LW,

THEGEKLEN, #—FPERREH. NERL, XETHEARNATRELX
EHBmARTREALANGEE. TAEZAA T REARBEGHNTIRTE, &
¥ W WA fo Sambrook F A, £ FRE: L FE F M (New York: Cold Spring
Harbor Laboratory Press, 1989) iRy £, RIEBE &) F A E N 214.
LHEG 1 DNAREEE9. 02y 18
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A RRE B/ B/ F— FERBAMMERNA, AQuik mRNA Isolation Kit
(Qiegene AF =& ) MARNATABpoly (A) mRNA, 2ug poly (A) mRNAZ: 3 3% K H
B.CcDNA, A Smart cDNAW XA & (Mg EClontech) ¥ cDNA K B € i) 4 A\ 2| pBSK (+)
#K (Clontech A& & B) W & e fr A £, #{DHS o, AW McDNASUE. FlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/8] = f) FuABI 3778
I F L (Perkin-Elmer/Ah3]) M 7 4 5 B 4957 F03 K3 eh ¥ 5. 32 4 cDNAJF 7
5B A /A DNAF 5l 48 (Genebank ) #ATHER, HERA AL — 71180208
HCONARF 5130 31 89DNA. 8t & — 7 91 S A0 RE T HEBT & 00 6 A CDNA K BT TR
WiE., FREYW, 118008454 KcDNAY1467bp (#mSeq ID NO: 1FTF) » A
#3bpE251bpH — A 249bply F A FIEMER (ORF) , &4 —AMFHEE B (WSeq 1D
NO: 25 R ) . BATHE B He# 4 A pBS-1180e08, 4t & ¥ i 4 A DNAR & B89. 02,

AR 2: FIRT-PCRY 3% M 4% A5 DNAR £-889. 0269 3L

JR B 1 4 B R RNA K MEAR, Lo ligo—dT X 5| 44T 3 45 R B & Bk cDNA, Al
Qiagenety XA &L fbIE, A T 75| M2 4TPCRY -

Primerl;  5°- TAATGCAAATCAAAACTACAATGA -3°  (SEQ ID NO: 3)

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

Primerl %4 -FSEQ ID NO: 1495 58 & 1bpTF 56 8 IE 15§ 7;

Primer2 4 SEQ ID NO: 1459 &3 3 R H FF 7).

PR Nt &% 7250 u 1A R RLARAR P44 S0mmo1 /L KC1, 10mmol /L
Tris-Cl, (pHS. 5), 1. Smmol/L MgCl,, 200 umol/L dNTP, 10pmol%|#y, 1U#Taq DNAR
& (Clontech/2 8] = &), FEPEI600A DNA#IEER{Y (Perkin-Elmer A &]) L T 7%
R M 2SAE #: 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCREY[E B3 B-actin
1 FE M B R A 2 W A PR R 4 A FIQIAGENA &) X &4k fk, ATAXE
RAEEE B pREA L (InvitrogenNE = &) . DNAF 7| 04T & RER WIPCR™ My iy
DNAJF 7| 5 SEQ 1D NO: 1Jf R Ky 1-146Tbp 224 [H .

M 3: Northern Bk i/ ATDNAK &9, 023k I 4y ik

Bl — % £ RECERNA[Anal. Biochem 1987, 162,156-159]. A IERMERAR
MEBR-E R, WA MRR AN -250Mir R B, 0. 2MZ B4y (pH4. 0) MAR
#HTAE, MANEERORR L/ SERNRG-7KE (49: 1), REBEHL, &
WA E, WAFREE (0.8 HHRAMECFRRNAIIE. #1452 HRNATLR
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AI0%Z. Bk, FRABTFAS. FA20pug RNA, AE200M 3- (NHHK) WHRE
(pH7. 0) —SuM7. B4y -1nM EDTA-2. M B o 1. 2%IR MG MESE IR B AT IR, REEH
EMBMALEE L. B a-"P ATPE L5 M3k 5l & P-4 E HYDNAZR 4T . BT ) B DNA
¥4 3 B 1PT R B9PCRY 14 9 DNATE &-F§9. 024540 K ¥ 7 (3bpZ 251bp) . ¥ 32P-AFILHY
A (42 x 10°com/ml ) 5358 TRNARI A BR & 4 R JBAE — AP TAVCRR AR, &
BERE AL S5 0% BE B -25nM KH,PO, (pH7.4) -5 x SSC-5 x Denhardt’s ¥ A $1200 u g/ml
BEXEDNA, ZeX 2 )5, HRAEAED x SSC-0. 1%SDSH F55°C#30min, #XJ5, FlPhosphor

Imager #HAT AT FoE & .

S 4: EHDNARAE. 026k RE. 2B fostf

RAESEQ IDNO: 1A E 1T R4 R F 5, Wit — sty ¥ola, Filw
T

Primer3: 5°-CCCCATATGATGCAAATCAAAACTACAATGAGA-3" (Seq ID No:$5)

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

WG BB e 5 3 B A A Nde IAnHind [T IBE YL 8, H G451 00 B W93 B 5o
Fud S 4 AL 5 5, NdelfnHind ITTEEY0AL fAR B Tk SR A
pET-28b (+) (Novagen/h & 7 &, Cat.No. 69865.3) byt M A B E. UEHAL
¥ H 3k H 4y pBS-1180e 08 J 41 A MM, $HATPCRE M. PCRR M &4 %: BAEMS0pl
B 4-pBS-1180c08 i %r10pg. B YPrimer—3foPrimer—44-%] % 10pmol. Advantage
polymerase Mix (ClontechM 8 /=& ) 1ul, HIHEH: 94°C 20s,60°C 30s, 68°C 2
min, 3£25ANMEIR, FINdeIFuHind 11145 3ty 38 7= ¥y FuoJi ¥ pET-28 (+) #E4T W HE 4, 2
BIEWK B B, T4 g, S8 WH A RSk AT A EDHS o, 4
+MEE (LRE30pg/ml) WLBFHERIRE, FEEPCRy I H T,
FHATHRF. Pk 5| EA G M T I (pET-1180008) AAASERELR i
A Hi AT HIBL21 (DE3) plySs (Novagen A E = 8) . A FMEE (LRE30pg/ml) H
LBk sk, % £ WBL21 (pET-1180e08 ) FE37°CHF E X A KR, MmAIPTG
FHWRE Immol /L, LRI, BOREFR, BEFARHE, BOKELE,
Fltb 56488 (6His-Tag) &40 Ef EA+EHis. Bind Quick Cartridge (Novagen
NE R #ATEN, BE T AN ENEOONRAI. 02, £SDS-PACER K, #
9. 02kDa gt BB — 2 —py & (E2) . HZAW Y ZPVOFE £ Bdams KA i AT
N-38 B BT FIAT, B RN-SR1SAEAB 5SEQ 1D NO: 257 R MAN-3 15 R A B,
AR aME.
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SEHEHS FIDNAR &R, 0244k 8 = &

A % FR& BAX (PEAE = ) & B T ADNAR &Y. 0245 57 £ 19 5 JK:

NH2-Met—G1ln-1le-Lys—Thr—-Thr-Met-Arg-Tyr—His—Phe-Thr-Pro—-Thr-Arg-COOH
(SEQ IDNO: 7). ¥iZFMANEShERAMFNFARABENRES, THESL:
Avrameas, et al. Immunochemistry, 1969;6:43. Fdmg L mBEFE L KES L
RABKERARR R, BXEEALERGZRESUMT R RERN MR AR
—K. RAELS pe/nlF ik EEE S KE AWK 0 AR BRELISAR T & 1w i
ViRt R E. B EOA-Sepharose AR MM X i 2% & 16 HEKEST
BALRE L SepharosedBtE b, Bl Ffu B AT iE AR TeCH B 15 RIi4K. REITRE
FIEA AL TR TR SONAR S8, 024 4.

A 6 RRANEHER T BAERIFHWEA

AELAHSBEFRThB L CENE TR BAERRRU AL TENA
%, WHEHEHTERFARENEE AR SREH SN F AR cDNA UERZ MUY
EHERECHAARVNEZBERFFIFMEERABRNEZBEFRTF, #t—FRTHA
FHBRURLFNEYHRFIEALA RN IR ERF AL R AL R EL S A
BERRERERYE.

AEHOIGEHEARL AN SZHERSEQ ID NO: 1 BB EGENELTR
FBRERZRE, FARBERXFEER - BUALTRTEAARANSIUER
FHREFBNEZEHRFT. RERXFHEER AP EE. Southern B &k,
Northern Fp i fEAn E W7 3%, BNBRERFNN S ERE LB CERE LG E
RERMEGSREZ. REHRNSRE: BTN RET LR TS REW
FEERRBTTRAR, UERBELHEEHEERFENESHURBETE KN S
Rfitifn. KERLXBEEARERAURXENAAER, FREER4ER
BBEX. RXFRZE, ARX AR — RGBS BirE. KLEAMNA
REBENGEAG (OERIREPRENER), UEAXEFRREERKER
FUBNES. AZHABAARUBERE: FAXRHRELE5ARANE Y
#E SEQ ID NO: 1 MEHEAWEMTFRI B F_XRHRBLEERARANEIH
B SEQ 1D NO: 1 AR EAMY A H B b B, A SC A9 2 ] D e B 28 3 A o B
RERBL, ARFBENHRREGT, F-XEHEFRARFRERET
TR E.
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—.  RAeToh A
WAL Bt % 4 H 8 SEQ 1D NO: 1 b BEMFB A BAERR K, R

TR Ao E4 8oy LA FE:

1, H4ADMEETEE N 18-50 MEHE;

2, GCAEH 30%-70%, AN 5 RH 5 H 0

3, HANAH AL ELHKE;

4, BEUEEAGEHTHEIWRES, REX - FETENFI 2N, AER ISR
BASB ERLRBERFFIXE (BSEQIDNO: 1) e oty EHAFFHEEE
AR BATRBE L, E5FER,TFRBEHRERE AT 8SURHA AT 15 NES
BEATXSME, W ZWHEE — BB LZEA;

5, MBBRHRERARTNHAEREANENERA LN - P HEHHE.

A B & T E B AT e P A R U S ANRE:
%4t 1 (provel), BTH# —%XH4, 5 SEQIDNO: 1 WEE R Bx AR R

B H A (41Nt );

5'-TGCAAATCAAAACTACAATGAGATACCACTTCACACCCACT-3" (SEQ ID NO: 8)
#4t 2 (probe2), BTH —KH4r, YT SEQ IDNO: 1 A EA B3

EARF BN EEFT (4INt):

5'~TGCAAATCAAAACTACAATGCGATACCACTTCACACCCACT-3' (SEQ ID NO: 9)
5T ARSI 5 BA KU kP A8 AR R BB T 3 S R

DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) L &R E ¥ H th 4

FREERFMBE LT AESBEEN 198 EEJR) (R FBAEREE,

R AL

i ) &
1, AHT sk vk R 41 R o 3% BX DNA
FBR: 1) BG4I FEREANEYHEALBNREXREIHBARREZ AR

(PBS) WP, A IRFRTEARAMENRK., BEPRNFFALEH. 2)

B 1000g BOWBAR 10 4. 3) AAGEZH (0.25mol/L FE4E; 25mmol /L

Tris=HCI, pH7. 5: 25mmol/LnaCl; 25mmol/L MgCl,) &iFIIE (K4 10ml/g). 4)

EALCRRHARBUARIRALER, EEALH T, 5) 1000g F& 10

adr. 6) AEREKETE (8 0.1g RWASEE RN 1-5n1 ), FHLL 1000g F& 10

. T) ARBEAHERR (£ 0. g ZBWALHERN Inl), RAEBUTHE

Bk,
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2, DNA Wy KmHhaR %

. 1) A 1-10ml % PBS % 4HM, 1000g T 10 404P. 2) AAMBEAEAE
B e (1x10° M /ul) BORA 100ul RAEZHA. 3) o SDS ELR
B 1%, WwREEEMMEZ N SDS EEMANB AMITE Y, ST LM ERAN
Bl A DL RE, FBEMETR, X—SEHIIAREENTE. 4) mEE
B K Z4ORE 200ug/ml, 5) SOCARBRRM 1 MHEEITCHRIRJBIAR. 6) AF
ERER: A 2AE (25 24 1) #%, ENECHEFELS 10 54, HHE
FEESE, FUNEHFHTEC. 7)) BAHEBEFE. 8) AEERREG: RX
B (24: 1) 3R, B 1004, 9) HEDNAWAKHEES ZHE. KBTIV K
Sk o T B
3, DNA g4t fu 7.8 LK

SE: 1) ¥ 1/10 -8 2mol /L BEBE 4 e 2 {H4KFR% 100% Z. B fu B DNA BHF,
WA, A-20C KB 1 ARBERE. 2) B 10404, 3) MR EREIL 8. 4)
B 70%4 7,8 500ul HETLE, HO S 4. S) AR BEEE 28, A 500ul %
ZEHRIE, BO 54, 6) MNRBREYOH, REERKLLBBEFERR
ZBER, BRTR 10-15 24, NEXTLBEL. 3ELEFERRERLTE,
EMBHEHFBEM. 7) MR TB RAEE DNA JLiE, KERMEERS A RE R
%, EEEAH I TR, BEZE DNA RO WM, & 1-5x 10° WM FT R A4 An 1ul,

T # 8-13 SRAUH FOAMRET 50, ENTHEHTE 14 FR.

8) & RNA B A fuZ| DNA AL, Z0KE ¥ 100ug/ml, 37°C 45 30 o4k, 9) e
SDS FnE G B K, AW E A4 0. 5%F 100ug/ml, 37°C{RIE 30 24k, 10) HEH&AR
HAER: R4 RAE (25 24: 1) HRRA, FL 10 g4, 11) AUHBEHAK
M, FISERGES: R (24: 1) EHME, O 10 54, 12) MOBEAK
A, Am1/10 46 2mol/L BEBEN A 2. 5 RIRA .8, R E-20°C 1 /hBF, 13) I 70%
LEBE 100%Z B KK, ZATE, EEU%R, IRREE -6 K. 14) AR Aw
0 Ao DU T DNA By S R = £, 15) 2R G 7 F-20°C.

PR A ) &

1) E4x2 KBS RNAHBIEEE (NCE), AFLEERL LR HAHNE
ERS, - B4ERKNE, WEEFENERIRIPANAGRE A HAEL
U .

2) BREERMEA ISHA, ATHEL AZRPET.

3) BE-F##4 0. Imo1/LNaOH, 1.5mol/LNaCl #y84KE S 240 (W), ETET
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B4 0. 5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl HyjR#t b 5 o4k (W), WT.
4) RFFARMS, DEERKE, 60-80C KX T 20,
BT By ARID
1) 3u1Probe (0.10D/10p 1), e 2 u 1Kinase 3, 8-10uCi y—*P-dATP+2U
Kinase, DAAMmZELAMEKIR 201,
2) 37C 4Rt 2 /BT,
3) hm 1/5 A AT M E 3w A (BPB),
4) it Sephadex G-50 #%.
5) E4 “P-Probe MM F K ES —# (78 Monitor ).
6) 5H/E, WE10-154.
7) RN R E R E
8) &% S ERE BN BT % &% "P-Probe (5 —i§ X B y-"P-dATP ),
WAHEETFEAS YD, o 3-10mg T A& (10xDenhardt's; 6xSSC, 0. Img/ml
CT DNA (/MNFHGREDNA). ), HEFHT)E, 68°C KB 2 /.
R
VRS E—A, WARETORS, HEFROfE, 42°CABEIR.
P
7 B
1) BUE B RS HI .
2) 2xSSC, 0.1%SDS ", 40°C % 15 4 (2 3%K).
3) 0.1xSSC, 0.1%SDS ¥, 40°C #% 15 -4k (2 % ).
4) 0.1xSSC, 0.1%SDS ¥, 55°C #% 30 24 (2Kk), EBET.

1 5% . PR
1) BUH B AF IR
2) 2xSSC, 0.1%SDS ¥, 37°C ¥ 15 2+4F (2 % ).
3) 0.1xSSC, 0.1%SDS &, 37°C #% 15 247 (2 %),
4) 0.1xSSC, 0.1%SDS ¥, 40°C ¥ 15 2%k (2% ), EiEET.

-XE B¥:
=70°C, X-XB B % (K B[R 38 44 28 3840 5 1 5% 55 70 € ).
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I £ R

FAGTRE REAFATHRLLE, WA AR ERHRA
HERE; TRAGRERESGRATHOMTER, HE 1 HRTHERHERE
HEBRTF D MR RN RE. AWTHAESY | s E BRI ITERR
FHEREBRAETRASTNFEREREA.

S 7 DNA Microarray

EESHEREEMESE (DNA Microarray) RENTFFERERHEAH
AMEEFHAEMFRGFEAR, CREXABRNRERABRAF M. GE M
FlEs . #EHEEK L, REATARN o ENKERAITHEG LB o, )
ZERE. B HEAERSWANERGEN. KXANSLF B THENE DNA
ATEESKFEAR THREATHTEED &, FROFRAARFREFTEERER
EMBERRAXTAR, RROLE, mREWER. LAEF & BERY
EA %Mk, ¥ 50 Dekisi, J. L., Lyer, V. &Brown, P. 0.

(1997) Science278, 680-686. & Uk Helle, R. A., Schema, M., Chai, A., Shalom, D.,
(1997) PNAS 94:2150-2155.
(—) B#

EMAF 2K cDNA 3H1t 4000 £ F B H BT 515 5 32 DNA, L EER K A
FHEH. BENaRET PR #TYH, MBI E~DEHILKRERZ
500ng/ul £#, A Cartesian 7500 H A (W@ £ & Cartesian AF) B FHIBAMM
b, AEAZFEMERN 280un. HERENRA#TAE. TR BETFEIZIEK
SUP B, PRBLE THRME DNA B e i L & GG B HRRF 3 2 A XU
FEAHSZMARE, RLHANARELESRE:

HIRHF T AKE 4 N

0. 2%SDS ¥ i% 1 4-4F;

ddH.0 FE#EFK, &K 1 5,
NaBH, 3 ] 5 2 4%;

95°C A H 2 73-5H;

0. 2%SDS % 3 1 244

ddH,0 ¢ % % %

R, 1CRETHALA.

o0 ~ (=) wh =N (S8 ] [y ] —
- . - . . - . .
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(=) B4t

A—$E0 0 MNAKBSERSHASZ AL (RETTR B 4% ) FHR
% mRNA, 2 Oligotex mRNA Midi Kit (& QiaGen 2 8) 4ifk mRNA, HF R # T2
B 4% %% XA Cy3dUTP (5-Amino-propargyl—-2'—deoxyuridine 5-triphate coupled
to Cy3 fluorescent dye, W B Amersham Phamacia Biotech 2 &) #FiL ARG 4
21 mRNA, J] 9% &K 7| CySdUTP (5-Amino-propargyl-2'—deoxyuridine 5'—triphate
coupled to CyS fluorescent dye, W # Amersham Phamacia Biotech /&) ARiZAH
A EAR (RETREYEHEH) mRNA, 244 E4HE&H R4, AP BEER
i W
Schena,
M., Shalon,D.,Heller,R. (1996)Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. Sc
hena,M. , Shalon, Dari.,Davis, R. W. (1995) Science. 270. (20): 467-480.
(Z) &%

ARHREULARLLANKHSES R —R4E Unilyd™ Hybridization
Solution (B TeleChem A E) Z A M F#ATHA 16 By, TRMKRE (1
SSC, 0. 2%SDS ) #3&J5 B ScanArray 3000 H#{ (¥ 8 £ & General Scanning A# )
#ATEN, FME LR Inagene H M ( £E Biodiscovery 28 ) #ATHE AT 4L
H, EHEMEK Cy3/CyS thiE.

BLENREE R AR (RBITR B ERR) 28 AR RAUERL02&E Mk,
0. SYFBSHEFR 37. CHLBAYLO2mBEAR. B8 V. HME, JBeRt. RAN. FFE. .
Bl . B, AR, RAZA. BE. AAE. REXISANCy3/CySthiEL A
B, (1) . wETLAZL A WONAK &89, 02fuDNAR &8 & 14 R A L.
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(1) — &z &

(i) RYAA M DNABRSEE. 2K H &4 F 7
1iid) FA$E:9

(2) SEQ ID NO: 1845 &
(1) F 5 #%4E
(AY ¥ FE: 1467bp
B XH: ¥R
() 4 N
D) Al &tk
(ii) 2+ F XA cDNA
(xi) 7 5| ##: SEQ ID NO: 1:
1 TAATGCAAATCAAAACTACAATGAGATACCACTTCACACCCACTAGAATGGCTCTAAATC
61 ACAGACAGACAATAACAAGTGTTGGTAAGAATCTGCAAAAACTGGCTGCGCACAGAGGCA
121 GAGGTTGCACTGAGCCGAGATCGTGCCACTGCACTCCAGCCTGGCCACAGAGGGAGACTG
181 TCTCAAAAGAAGAAGAAAAAAAAAAAAAGAACGTGTTAAGGGAAAGAACAAGATCTACCC
241 TATGTCTCTAGCACTAAGGCAGGGAGAATGTCCTGGGCACATGCGAATCTCCTTCCTTGE
301 GTAGGTATATCCCTTCAGAAGAGCTGAATTAATCCTACTATCATATTTTAATGTGTCACT
361 ATAAATAGCATTTTACAAACTCTACCTGCTCTGATTTCGAATATACCAAGCTATGTCCCG
421 ATCGCAAACTTCCCACAGATATTCCTACTGGGAATGTAATGACCAGCTAATTCTCGAACA
481 CAGTTCACTAGAAAGTGATTCTCAGATTCAGATTCATCACTTACGAGACTGGCTAATACA
541 AACCAATCCTCGGGAGACTGATTAACTTTCGTTGCTTTTAGCTGTTTCTTATCCTACAGA
601 GCTCATGACCAGTGACACTTAACCAAAGGGACACTGCCATAGCAGAATTCCTGAGTCTAA
661 TCTAATGTACATCTGGGCAGGGCTTCCCCAGCCTCTGCCACCTCCATTGAGGGTAACTGC
721 TAGGATGTGCCACCGTCACTCATGGGTCTCCACTGTATCCCTTCGGCAGGCTGGCCTACT
781 CTGGCACTGTGAAGCTCGCACCAAGATACTGCCCACCTGGGATGCCTGGGCTGAGCTGTAG
841 CCTGCCCTTCCTCAATATGCCTCCATCTTCGCTCTAACTTAGACACGCTTAAGATTCTTT
901 CTAACATTCTATTATTTTATCCAGTCTAACTTCACTCTACAGATGAAATCACTGAGGCCA

29
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961
1021
1081
1141
1201
1261
1321
1381
1441

16
31
46
61
76

ACTGACTTTAAGAACTTTACCTAAAATCACACAGCTGAATAATGGCAGAGCCAGAACTAG
ACCAAAGCCTTCTGATTCCCAGCCCAATGTTTTCTTCATTATGTGGTGCTGCCTTTGTTG
CTGTTATACACCATTTGAAAGCTCAGCTTGCATTTGTGGAAATTCCCTTACCCCCTACTG
AGTGACTTCCTTCTTAAGCACATATTGGCATTTCATGGCTCTAACAACATTCTCATACAC
TTTTTTTTTTTAAGAGATGGAGGGTGGTGTCTTGCTGTGTTGCCCAGACTGAACTAAAAC
ACTTGAGGTCAAGGGATCCTTCCTCCTCAGCCTCCCAGGCAGCTGGAACTACAGGTGCAC
ACCACCATGCCAGCTTCTCGTACATTATTTAACACCAGAATGTATACATCTGATCCAAGG
AGATTTTTTAATTTTAAAATATTCCTTTGAAACTCCTAGGCATGTAAAAAAAACTCCTAT
AAAATTTTATGTCTCTAAATTCACTGA

(3)SEQ ID NO: 2841E B.:

(1) JF 5 #AE -

WKE: QNEEB

(B) X&: AR

D) w54 &tk

ADAFRE: ZK

(xi) F 5 #3&: SEQ ID NO: 2:
Met GIn Ile Lys Thr Thr Met Arg Tyr His Phe Thr Pro Thr
Met Ala Leu Asn His Arg G6ln Thr Ile Thr Ser Val Gly Lys
Val Glu Lys Leu Ala Gly His Arg Gly Arg Gly Cys Ser Glu
Arg Ser Cys His Cys Thr Pro Ala Trp Arg Gln Arg Glu Thr
Ser Lys Glu Glu Glu Lys Lys Lys Lys Asn Val Leu Arg Glu
Thr Arg Ser Thr Leu Cys Leu

(4) SEQ ID NO: 3841Z B
(i) 5 44E
WK JF: 245
B X%: BB
(C) 4. B4
D) FHHEH: L&
(iDPFER: EMHHR

30

Arg
Asn
Pro
Val

Atg
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(xi) JF 5 #3£: SEQ ID NO: 3:
TAATGCAAATCAAAACTACAATGA

(5)SEQ ID NO: 4841z &
(1) F 5 A4
(A) K E: 245 %
B XR: ¥H
(C) %M. B4k
D wIEH: &
(DATEE: ERHER
(xi) F 7| #3R: SEQ ID NO: 4:
TCAGTGAATTTAGAGACATAAAAT

(6)SEQ ID NO: Seyfz &
(1) FF 5 $54E
W) KE: IIWE
B) XK. BB
C) #te: ¥4
D) EH &4 S
(ID2TFERE:. EUFR
(x1) F |4 £: SEQ ID NO : 5
CCCCATATGATGCAAATCAAAACTACAATGAGA

(7)SEQ ID NO: 6Hy{E &
(1) 7 5 A4
(A) K. 33
B)XH. BB
(Cyedte: B4
D) wIEH: 4K
G2 TEE: EHHR
(xi) F 5| #3£: SEQ ID NO ; 6:

------

33

24

24

31
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CCCAAGCTTCTAGAGACATAGGGTAGATCTTGT

(8) SEQ ID NO: 7THyfZ &.:
(i) JF 7| 4 4E :
WK 1ISMEER
(B) KA. HA®R
D) wEIEH: Lk
GD2TEE: FK
(xi) F 5| #i8: SEQ ID NO: 7:

------

32

33

Met-Gln-Ile-Lys—-Thr-Thr-Met—-Arg-Tyr—His-Phe-Thr-Pro-Thr-Arg 15

(9)SEQ ID NO: 8#{% &
(i) F 5 4%4E
WKE: 419
B XA YR
©) 4t B4
D) FEHEH: &k
(D FEAE: ERHR
(xi) F 5| ##k: SEQ ID NO : 8:
TGCAAATCAAAACTACAATGAGATACCACTTCACACCCACT

(10)SEQ ID NO: 9#h{z &
(1) ¥ 7| 5 AL
AKX E: 418
B XH: UE
€ dt: 2
D) HIEH: &i
(DA2TFEE: EUHR
(xi) F 5| 4£: SEQ ID NO : 9:
TGCAAATCAAAACTACAATGCGATACCACTTCACACCCACT

41

41
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