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1. —RPENSIR-ALLHETHESIKS. 91, HBAEETEESH: SEQID
NO: 2 Fr m B EBFFIMEK. RESZRWAERRE. OB TED.
2. WRFAEKR 1 iAW E R, HEAETHAEEZR. XUDBRTEDHEER
FHIEA L5 SEQ ID NO: 2 fi "ty & A BT 5| £ 95%8y 48 | 1.
3. mAKER 2 RS, HBCAETEEESEA SEQ ID NO: 2 iy a%E
M5 E K.
4, —MOBEBWEILER, ERMEETHAEIBEREEOH S THPH—#:

(a) 4w ELA SEQ ID NO:2 Frimn & EXBM/FHRMNFRB AR B, X004, T4

W %R

) 54BE® (a) BAHNEIHER; =

() 5 (a) % (b) HED T0%HEMKEHER.

5. WRAEZERAFTRNIBER, AR EETHRIBFRE KA A A SEQ

ID NO: 2 Fr F REBF I L B HR.

6. WA ERIFTRNEIBHR, HBRLEETHREE BT RN F 5 RS H SEQID
NO: 1w 419-664 { By 7] 2% SEQ ID NO: 1 % 1-1457 S th 7).

7. —HEeFNFELZEHERNELAEE, HEEEATERBERAER 4-6 FH{E
— KBRSV ERERE. RERERERABBHETRY EH R4,
8. —MEAIREIBHMNAL IR EL AN, ABEETERRETTH
—f5E £ MM

(a) ARHER THRWEARGCE MR LSO EIHR; &

() ABHER4-6PHE—RAERFTREHFBRENARE IO E T A,
9., —HAHFALLHETLESLIKS. 91 ERNERANE LT, HEEETH
®FEEHE:

(a) ERAAALHETFRESK 8. 91 £4T, HANAER 8 FrwIR
8 E M

) AEFRWFLEFHRAALLHAETLESLR L. 91 FHNF K.

10, —MebE52RESHNREK HBRAEETHANARES AL T FHES
IR 8.91 B R A MG,

11, —XBEPX AT EREER KA EA Y, EREETEMNREN. R,
FHRBRWHALRHE TR ESL RS9I RS LEY.

12, AR ER 11 frReyfhéd, RGMEETER SEQ ID NO:1 irx 4 #
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13, —MAER 11 FiRtteYWEAE, EAREETFHRRALEOA TRAY AL
SHETHESLRS I EKRA. RAEMH T %,

4, —HBEMERANER I-3PHE—RANERFTREZRB XA ERRRER IR
MEFE, RSEETHAERANFREZRNREE, REARNTR S RN EH,
RERNFBERYIRTRERERAERERRENOHTRT R

15, AR ER 1-3 PHE-—RHNERFREKRONA, EHEETERATFH
AL HBETHESIK 8.91 WERNY. BHFA, BHRAKWEA;, RFAT
R GRS

16. 2R FER 4-6 PHHE—BNAEXRFTRNEBRYTHEA, HBEETEHE
HE MR TERY MR, REENFSHATLAIRE, RFATHEEELH
R,

17, feARFEKR 1-6 X 11 FHE—RFERFRNER. sHFRK LYY
M, HBEMEETHERSZRK. 2HERRUAENY. BaAH. EHARWEHA
MELABNESHFELTETNERBEAREA D RETSALLNETHE
ZRBII REMXNERRNEHA LY.

18, WAER 1-6 X 11 PHE-BRAERFTRNGEZR. FHEBR e
Hl, BRAEETRFRRER. sHFBRRLGUHNEATHRT T HHE, LK
., HIVERF o EMARE XRENLY.



10

15

20

25

30

W B gl

—MFNER—— ANLLPBTHEL RS II PREINE RN LT

AEABRTAEUEATAE, BEMY, REXAHRT —MFHER——AL
SFHBETHEZLRK 8.91, URERBULIRNWEIBERFT. AEXHUES RN
MHEBRA L KA B & HERR A

renfee e B EARIMNERAFERDNERBAEFFANEREELEL
AETwIMHEAAETSERESY, B TFREESFNET FREMGH#E
RANTHERMMISKEBERS L, 5488 (RHE8) £46WERBIH
BET-4HERWFEEZES K (NTCP) RAEMPTFARBR, XERSAFEKR T
¥ & F (Hagenbuch B et al., 1991) . B—FH, FHapdEEBRELRA
HALHHETHRBEEELENETRRE N R RSN HT, IBEERTHRE
FERITHEHE (37KD) . WRMBBERAFELTELSEYE (S5KD) . —F
Bt S EFELELESE (55KD) (Tiribelli C.,1990;Berk PD et
al.,1987; Wolkoff AW et al.,1993) , WA EHERHEEANEAEHE F4
BER T4 FHATENETF RN NALEE T o N AR B#ERE. ERL. £
wEEE. HEERSE. HE4#EB LS WNE (JacqueninEet al., 1994)

AFALAETFHESLK (0ATP) 74 XH @ 27110 M HFRAKR, & 16 A
BRENHRBERE, THRELEEE 54 MEHBRL, HXTBRRERF T EW
Aid 2000 MEHER, RGN 670 NEAXB S TEH 74KD th4 8 Nl N-
BEAMEHES., AFASHBEFHRELRK 74 WFFARTELSH 10-12 A
BRI . 8 N N-RERALE, R 4 A NER O A A TR B & HR 9-12
KMy FEAEE F (Kullak-Ublick et al.1995) . AMALRHE FHEZ K 74
ERALHETHESK 74 EH T, HHA TUHRFEE. S29hMa b, B
HEHBITHESRKT4TRETIONE RSN 4 A N-HER AL A(Tacquenin
Eetal.,1994) , WERYWEHBALWE FHES KA F KK (Kullak-Ublick
et al.1995) .

ULAKE OATP E £\ RNA h#4t, Northern RROTE FK A AFFRE. M. A,
. EAN oRNA WX XBE. #—FHHAREFTHEENLERETEARA
mRNA. AFBE mRNA. ¥ oRNA B3, FFEH—SHKERTFA 0ATP EHF S AL+ B
ERBAEH, FEXRIANLSTFENARND. A OATP EAKREHAREE FHE
TREEEEMA. A OATP EF A2 RELNEERT T AR EEEAGKREAR
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A EFRE LR ER PN EEREA (Kullak-Ublick et al.,1995) .,

EREEEANSNEI, ZEER. B, WA, BB, B, BH. &
Fr. SRR, BB RAR. B, REES, KXVANSROERAEE AALN
EFHESRNRAEEFTLMN, BAh_HFHbaTREN. FXARTEAA
HEHETHEEIKS 91,

HFw LR AASHETHESR I BOERYHRIROBERLATS
HAEESEFREEFEH, TEHGFRLATIRTIRAENEG, BAA
B - HEELELFS 55X LRBNWALLHETHESK 8.91 &a, &
HEETRMABUNAERSFY. FALAKHEETRESK 8.91 RoahEGER
WABLAFRALZEOEREMRBRATHHEARSE T EAS. XHEET
BEHRFEER LB/ RAETANER, B, EL RO INAREEEEN.

REPAH—ANEHRRBITNFNEI R —— ALEHETHES K8 91 )L
RERBR. XU TED.

AEFME - NEWRRERL LSRN ERETR.

KEFAWNE - NEWNERBCARDALLHETLIELI R IIHNEHHER
ol

AEPHE - NEWRREREARDALLWETHESIRBII NI RER
WEEAIRAEFEZAR.

AEHWHE - NEHERERBEFALARAETHIES K 8. 91 By ik,

EEHWE - NMENERBHAERRHGER——ALLHAETRES R
8. 91 By HK.

AEHWE —NMEWRRBETHAFTLASFRK ——ALALNETHESK
8. 91 B A4, HHA. HIA. HHA.

EEPAHE - NENERUEDH AT SALLWETHESLK 891 REAEX
o R B %

EEASR-—MOBHNER, ZEREZEARN, EE2: BAF SEQ ID No. 2
EEAMFFHEIK. RERTHELEER. £HERFBRITEY. B, ZEK
& FL# SEQ ID NO: 2 AEBFF| M % K.

AEPAPR—FOBHNEIBHFR, CLSRE TAN—HBEFRFHRAL
AR

(a) WA FLASEQ ID No. 28 EBMFFNF KN EHHR;
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OEEZ R A JOEERFEZ $:3 8

EF@BROBERERFIEAZDTOMEERNZZETR.

EfdHd, ZFZHFRNFHERE THN—M: (@EAF SEQ ID NO: 1
419-664 L ¢y 5 5); F=(b) B A SEQ ID NO: 1 ¥ 1-1457 ey /5 7.

EEPRBIISR-FEFRLAEZBERABE, FRHARRERE, —HA
ZEABRBREIRNANEZOR, AF#L. HNA LN FEaN, —HEiEE
FETRE TR RERATIHEHERKAEKEF .

AEARS R -5 RLAZ K70 E 40 HUK.

KEAZF R —MREHEN BT EHRANBALALAE FH£E % k8. 91
FEHREMENNEUN T E, RAENARRANER. 2XARPRAEFT ER
B,

FRARER —MENEUSALEHETHESFK 891 ZaREREMX
HWERRERZREN &, AEANAARETIES RBEERDEHLETRFF
FHRE, RERUENHERFEALAS KOG BEREMERE.

REHLF R —MGPWAEY, CEARRXRERILEDY. BHEMN. i1
I RISk A E: 3 - R

EEARSRAEALFWERP/ BRI B HRENL THITEE. REHK
FREAREARBIE TR TALALHETHELK 8.91 REAFEHIIRERH
Ky R R

AEPHEECTOETEXHIEARAGLIT, AXFBABAARTERETS
BIN:

APpALBANERFFERANTAR BRI RA LT 0TS

“BBRFD” RERENER. RERISHUFRREABEIH L, 7T U
FE A KA R ANDNARRNA, BATY L RE s Nakey, RRAFXEIR @, X
P, RiE “BEBRFF” RHEEK. K. FREAFORFINRELFBEHL.
SERRAFE “BERFI” PR MHARGENEGRS THWEAXRF I H,
M FR” R CRER TEREHEERFIIMENSIAEE RS THX
W RENRAAER.

FORBIBHR ‘AR RE-—FBAA-NASZNEERIBFRAEN
BEABFI R ROGCNEHHERFY. FRAETEEAERF I REERF T
PAEBRBEERAGEL. BALSHR. REATAA “RTE” KX, X+PH&k
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HWEERATERAEZBRARUNENRCESR, vARARERERAR.
RAELTRAERTHEAL, vAERAREETEAR.

“BoR” REEAERFISHMHERFINF IR ENEERB G F B 6
%K.

“WN” BB RRERERFIBUERFITNAE SRS RAREEY
AFAL, —ARENMERIEFRAE N, B ERITRNEERBEH
BREH-PRENEERALHTR.

“EMEN RERARARLSTHES. AEREDLFHRGTAR. X404,
RE “REFTER" RBAK/N. EANRESRAEORALA BESCEN SR 4
MF# R AR LR E RS Er .

“WHH” RESENALWETHESRSI1EEH, —HTIRIES
RAEXNTIRTZEGRERNST. BIANTUREEER. BB, #Ats
PREAHETECALRANETHES K. IS T.

“EHAT B CWEH RERLYSALENETFHRELRS 01440, —#
THARATALALNETHRES RS N AN FERNRERFERNLT. #
AA WA TULEEOR. B RAVEHRETHCTLELALLNAT
FH#HEZ LK 918 T.

“EH” REALLAETLESMBIIMIBEART, BEFOREY
WABRER. ZERUENKERANMLHETLEZS RS IIGEARL U AENY
MR, R AREREGEE.

"ERLA"REEA LA ERRER_AXNREES. B BXRRUOER.
FPBNEARARBAFRNEORAMEREUCALLTEFHESLK 8.91, &
AEANAHL AR THESIK 8. 91 EFRLEMERTEBBER L =48 —0E
W ANASHAETHESIK S 91 £ RNEE TR AERF 5047,

“HAMY” & “BEA” BEHREAVHEREFMEEA4TRAIAEARN Y S
BHBRARES, fltn, FI| “C-T-6-A" TEENHFI “C-A-C-T” #&. &
MEBSTZERNEHATURHFNRAHY. UREZ MW ENEZEAN FHER
BLERXNRRRBEEAAEDW.

“FRNE” cRENNEE, TURBLRAEIZLEE. “HoHE” £
B-—HEQ>EAGFT, RELTHFWHTLEANNFIEBERG 2R, X
MARNNHTEIESEEBREBREN A4 THT4Z (Southern Ep 3 %
NorthernBp i % ) RAEW. EALFEMNFINRRZFH TR FHME T2 HRE
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WP SRFIENFHERERENEAHETHNES. BATERTEERER
RO AGEALAFEBERUEES, BABUEERRNLFAGEERRAFFRENE
EARRERAEREMEEA.

“HRMEIE” RHEERASR S A ARXRIELBRF 7 P F I HERHHE
BN ESR, TREFFEMNEHRAMEE 52, Wil IMEGALIGNRE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. } . MEGALIGNA F T AR % 1 [H
W97 ¥ mClusters& th X B M & £ M F 7| (Higgins, D. G. fn P.M. Sharp (1988)
Gene 73:237-244). Clusterik 3 340 & Br A B 1t 2 6] oy BB 3B 44 &4 )7 7 3 71 A&
B. RAEREHURARRALBE. BNAEXBRFF 0 fF 5| Afofr 5B & 6948 H
HEL>ERELTAITE:

FF PIAL FF 5B 6] T BL o 2% A8

x 100
FOAMBRER —FFAFHRARER —FFBr AREELK

7T LB W Clusteriz R A AU E fth F i mlotun Hein WEHBRF R X
& By A B EH 2R (Hein J., (1990) Methods in emzumology 183:625-6453),

“HAE” RABEEBRF 7] 6 5 3 e A8 B B A AR 7 AR A R AR
THRRGBRE., ATRTERROEEREA D, FTAUTNEERTEERL
EMAAEAR, FERTNAEXRTEAERARMFEAR, RAFHF BTN LN
EAARUFAMNAERTCERELR. PRABTHAR, HARMHAR;
RXABBRAAABE, 2ARMFAR, ARARMEAR.

“BRX” REEGHEZHDNARRNAFFIEAWBERFT . “RX#E” B 5
“EXE” EHHERE.

“PTHEY” RIBHFPRGEELNBBRNLFEEY. XML FEHERTURA
A BEREXSREET. URTANTRDGRERRSTHEELANFH
MW £ K.

“HK” R ATBENHEL, FREAB, v Fa. F(ab), RFv, Xasrd
BEANALHETHESZ RS IINFRAEHE.

“ABRLIER REEFEEERBENEERFIHERTREARKREHN
ik, BARE R4 A E ey k.

“HEH —EERIRACERNIRE (fln, EREATENREHEX
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REF) 2P HBH. thiodl, —MERTFENSIBUHFRISREFETEIN TR
ERAUSELR, BEAENIUETRASIKUE - LB EIRRAT HIH
HHHRAFRRESEN. IENFHERTREX AN -, £THX
HWEBHFRRSIKRERE - LEAN -0, BREARAGW TR ERARINHK
ks, BN REL>EN.

WmAKHFA, “AOE8 REWFALELFREFIEHX (WEREXRA
WK, BEHFFENRARTE) . ERARANAEARATHEREHE R A
SRARRFALEHALY, ERARYEZRETRE S RO NARRRSTRFENE
fb M R R, W h B AL,

WARXF A, “CEBNALLAHETHESZRKRS I EHEALLAHETHE
MK 8.91 REALFRSRREHBANAEEES. B, BXAREEAK. &N
BHERAARGAGENEORACBEARAEMALLAE THELIK 8.91. AKX
WA BREETRERAABRER LG4 2 -WEHF., NALAHETHRES
FK 8.91 % FRAV AL 66 I & BT 5| -4 .

EEHRET —MFHER—— AL RAE THES RS 91, HEX L E HSEQ
ID NO: 2FF R BEABFFI A RN, REAVPMSRTURELASZIK. RAZK. &
RERK, REAEHSFK. FEANERTURXARAMH =Y, LR MFEREF
W, SEAEABARANERBRESE £ Blw, B, BE. §%H4Y. Bsfrd
ehmp) bk, REBHATTREANELZ, RXVUNEZRKTUZEEL
B, RTUREREENMHN. ZXARSFRETEAERACERLN FRARRKRE.

AERARFALLAETFHRELIK 8.91 MAR. MTENFEMNL. oK
RWFA, RiE “RB” . “TAEW f “XOW REERERFRIABA
AP ETHELR I HEANAENFHERELNSIR. RXVEROA B
AW EMBTUR: (1) XHE—H, P - AHENEEBRRERRTR
ERTEEBREE (REWRERTFEEAREE) AR, FERRNAERTUE
BT UFROBREEDFREE, R4 (11) I —F, HF-IHENEER
HEFTHEMARARAECEARREARARE; RH (I11) IR, KXPRL
BERE B —Mbch (LnEKEZRERANKES, ALRLI-8) B6;
B#F (V) M, E+PMINEERFIRESARRLKTH ARG E KFF
(WWEFFRSRFFIRARENMERAFIRETARFT ) # A
W, XHHRFE. 0EDENDP AN ERFABERARN B REERZA.
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AEVRMSBTHBHEUSR (F2HF®B), 2ABHDEA SEQ ID NO:2 &
EBFANFRGSBERER. KX ANSHFHRFFEFE SEQ ID NO: 1 #yH
HHEH. REHWSMEBRREAARBALE DN XEFRIAH., CEEH
EHEBRFHLKH 1457 M, HAMIRAE 419-664 /A5 T 81 MEEXR. K
EHRAGAREABUBELA, WEREAHMLHE TFHES RAHUN R,
AR N ZALALHETHRESK 8.91 BAANALWETHESRKBEMUN Y
gk .

EERH A EHTUE DNA HRAKE RNA B R, DNA B R4 cDNA, R E
% DNA A LA B % DNA. DNA F LR BE MR A XM, DNA 7 U R GDE K
mms, GEERSRNEDEFF T L SEQ ID NO: 1 B 7 #h 44 % K+ 5 A8
AREREGHATRE. WARAFA, “GHOEREK EXRATERRD
ELA SEQ ID NO: 2 thE G A £ Bk, {25 SEQ ID NO: 1 7 R My 445 K7 7 A1 £ 5
BT 5.

4 SEQ ID NO:2 R RS MRNW A B HRAE: RAKRBERKNEDFH;
RAZKARBFN LM mRGFH;, RBEROFRDFF (FELL K
HAFH ) UREREGFE.

RE “GEFRNOEIBER REAREHRLDUERN I B ERMECER S
B /B ERDFFHNEEEHR.

AEWEF R LR RSB BRANERE, HEDE5XAXVAAMENEER
FRHERB LA H. XU Ed. WIBMTROTEREATURRRL
AWENTRABREARZAENTRE. IBEHFRTRFEACERARE K. &
5 E RGBT BEK., DERFRF AN, ERERER - NERTFRESHN
R, BHHE IR ENMEEBRIRR. FEAREN, BEFAALRERERSR
HME £ TKHThae .

AEALHREU LT HARAFINERNEIBER (ANFHRZERAED
50%, RBMEAH TOUHHEREANE) . RRXABABSREFEAGTERLATR %
BEBRTRAXWSBFEH. ERZAF, “FHEEH” 2 OERRBITE
R EEE T X fdkbh, #n 0.2xSSC, 0.1%SDS, 60°C; % Q) XM mA K
MR, dn 50%(v/v) HELEE, 0.1% N4 13 /0. 1%Ficoll, 42C%; R ONER
£FF ZEHAAREEDE ISR E, EHFR 9T b A R e fk. HFH, TR
XS BERRBAEGLIKSE SEQ ID NO: 2 fiFWRREMAME N LN FEHEE
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EEPRSREGU L HANFIEXGERAE. WXZVHA, "HR
FBHKEZED S 10 MIER, BRERED 2030 MEHFH, EFREZED 50-
60 MEER, RFEED 100 MIHBRU L., HBRABRGCTH FTHBROT EE
RE@PCRUFHERN /R BRDGALLAETFHEZELKS. 91 WEH TR,

AEXHATHERIFBERRA UL BHHARE, EGRYALESRR.

ARPANRENALAETHELRK 8.91 WERHIMHBFFGASH
HERRF. o, AEAFEBRPARTBRIELI VTR, IBERCEERR
RTF: DARMEREER DN XERZULEERENEBERFT, F Dk
EXENTAEFAUBE AL ENBENTEN S BT HRA B,

ARYVE DNA RBFF A TR ERE: DAEES DNA 23 54 DNA
F3l; D% 48 DNAJF 7 LUIR 18 BT 3R % Bk 49 4% DNA,

EREBNTES, 2HEEL DNA BRTER. DNA R EELESRE
BESLFANT ., ELERANTER cDNA FFIWAE. 2B LHEE cDNA &
FRTERANGREZEENHEERARSE nRNA HFATHERFE, BERAEI%
B cDNA U, R oRNA I F R EA S HARNER, RAELTATLSRS
k1% (Qiagene) . TiAy#E cDNA X E b & 3 ¥ %9 4 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), ERE BB H cDNA XUE, 4w Clontech 48 By [A cDNA X &, %
EoERAREBRUEAR, WERINRAT DO TE.

TRABEATENZ S cDNA XEFHAALANEE, XEFEQE (BFR
TF): (1)DNA-DNA = DNA-RNA #%; QHFIEFEHBHBEAREL, QOWNEA
HAMETHESK 8.91 WERKNAT, OEIAEFEARIN LY ¥E
M, REMNEXEZLANEAS Y. LRTETER, IS8 BERA.

EFEOMTEY, REFANRH4RELLZVREBFBRNET—BLH
B RKEED 10NMEHR, BERED 30 MH®, EFEZED 50 M#H
B, REEED 100 MEER. Wb, RN KEFEAE 2000 MEEFRZ N,
BEWNN 1000 MEEFRZN. WATANEHEERERLZVRNEEF IR E
WA EUF AR DNA F7, REVINEERSRE A B SR TURAEES.
DNA R4t AR B T A B M AL &, WA (RSB &,

EROMTEF, BRUALLVAETHELR .91 XERANEEEYT
R RBFH AL Vestern B3k, B RBEITRE, BB AERMZE BLISA) &,

B A PCR L AR § H DNA/RNA H 7 3 (Saiki, et al. Science

_8_
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1985;230: 1350-135) WA KA TREXLXANERE. HIARRENXEFE 3
At cDNA B, ¥ (k¥ 6 A RACE 3% (RACE - cDNA R thE I %), A F PR &
S RERXFTAOTFHNALAGFHERFIERELHE, HATHEAS
EaEK. FTRERFT Ew BB E K& fosh{ 3 45 DNA/RNA B B

WEFRRANARANER, AFEAM DN FRENLB R THE
M o B E B Ak 5E (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
REEZBHRFHAMNERTARFRENFAANESE. HTRELKH cDNAFF, W
FERE#AT. FHFENZEZNTEE cDNA T3, FEEHERLKE cDNA F
5,

ARAMP RO ERAKANEHEFRGRE, URARKANEAREER
ANABABTTHEZELZK 8.91 RABFHIEEFATIRAAN BTN, UREAEYH
HAFEREATRERN T &

AEAP, GOALALRAETRESK 8.91 HAUHFRFITHEANERK
¥, UHMKREARLAFTREZBERNELER, RiE KK AR08
HERKE. REE. BERE. EYAKRES. TSN EERSOREE. &
KXMBRATHEAE. ERARVTEANEARECTIRT: EOaFPRANE
T T7 B3 Fkih#H4 Rosenberg, et al. Gene, 1987, 56:125); ZE'B 3.3
¥y 45 i, 7 & 34 B pMSXND & 3& # 4K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
MEREZARFRENRETHRAENREK. 82, REREFEEANEH N
RE, AR RENTUR THEFARAER. REAREY - N EEHA
ERECFEAMNELA. BHT. HFiDEE o8 A8 TE.

AFHNBEARAR RO TR THESC D AALAE FHES K 8.91
B DNA F R AnE B /B BB TN RE KK, REFEAERIELH DNA
FAR. DNA S REA. KN ELHHE A% (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
WHy DNA PR AR ERIRAREKPHEL BT L, UHS ohNA &K, X
WRGTFTHREREGATAH: ABATEN lac F trp BT, AREKRS PL BF
T ABESTEE M LEHEMESF. HSV T RMRE 2T, 5 4 fos i SV40
BHF. REXKREN LTRs T - LE bW TRHAEEEN AR L 4
MERREFPREANEST. REALBLAEHERYBANBERE S A H
FALTH. ERATHEINEBTF IR CERERS AR ORI ZEE ¥
M. BT E DNA RAWMAEAET, BEXLH 10 5 300 Mo, A

_.9._
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FREFFUMBLEYER. TENA TREEL AL B M1 100 2 270
AREIH SVA0 BT, EERARSEBH NN SEEBTURRNERE
T%.

doh, REABRECRBHREE - NRENAEMFILEE, UREATESH
e EE A RERR, MERARERAN S REER. FEERHEU
REEHEALEY GFP), BATAMNENEFRERATHFERNME.

AGH - BERARRBE T ABELNHE/BREALTH (WEH
F.BETE) R SEMRInERE.

AEUS, GBALAAFEETHESLR 8.91 WEHFRIASCHLZSHLHER
WEAEKTRABEENFTIEN, UHRSAZSI B FRAEARECNER
IRAETEM. RE “BEaR” HEYSKE hadal, SEKEEHS
M, wEBEMl; SEESEMAKE, pEldhER. REXEATHE: KB
¥, HEYE; A¥alrEHEYITIRY; KR wBEE, HYaKk; R&
4R A B S2 B SF9; Sl in CHO. COS = Bowes BERBHANEF.

FARRPAFTRY DNA FRIREHFTE DNA FRIMEL KA LT EERTA
AFBEAAR RO EAERET. YFEEINEHLED W ABTFER, BRK
DNA WRF AT AR B AKBHBERIK, B CaCl, B4AE, FFAWSIRELHR
B R, MHRH%ENER MeCl,, WEREFE, #40THAEFILNFTEH#AT.
YEFEEMAY, THALTH DNA #3753 FREXNIE, IHE AN
Wy wmERES. LFIL. BREAGEE.

BRAEANEL DNA ER, ARERANERERFNTARRARATE
A B E T#E £k 8. 91 (Science, 1984; 224: 1431). —MERAUT
FR:

W FARAEHHRLA AMERETHESLK 8.91 HEBFREEXR
®), BASHZS B EBRNEARAREE MR TS ENTE T4,

Q). ELENEREFEREFETHER,;

Q). AEFRERERPLE. SUEFAH.

EFBE (2) %, BEFAGEIAR, BAPAANERETHELMNE
MEHRE CETHFEZARAKNAGTHAESR. SFFTEARAKELNA
MEERE, AeEW s WEEERIAFFR)FIRBNELT,. HEKE
¥ — BB .

ESE (3) %, EHFIRTERTERA. REARELRE. o 0E
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whgsh. WREE, THAXHEN. ¥R EREEARBZMSETTELE
AL ELNES. BETERXABERARF BN, ZEFEQEERT
RF: BAMEMAE, FalEMNLE G FE) . BO. SERE. BFR
AHE, BEQ., 2 THENGERLE . REEN. BTXREN. BRAME
H HPLO) At B & M AMENERRE LT FNE L.

AEAHFRUBZE RO ERA . KA WA TEER TRRF BT,
Blan, THTEEME. B LREZE. RBRKE. BRXE. HIV BRRAkkis
g

ALABRETHRALEWUERES @) XEE FEHRADAALAR
FHELK .9 WHMNAT . BIRANRBALALANETHEZES K 8.91 Al H 4
MM EE i, THEAANBELPBTSARIEEBAARNRALOENRE
.G, BEHYNEFET, WALS W AR REALLATTHEZS K 8. 91
HEHA SR LMALLHETHESLIK 8.91 —RER. RAEMUIHURER
P AR EAE R R RE T .

ALSHETFHESLK 8.91 HERANLEFREAHE. Lew. THt
K FXUHE. AALHBTHESK 8.91 WHHEANTUSALLHETH
EERK 8.91 E4HHBRESR, RENHZLIRO T4, HESRERNTEE
UREEEIERFRREENFIRE.

EFBEAERRNGNEDE, TURALRAHEBETHESK 8.91 WAL
Paotiles, ERUEAEAHALRANETHESRK 8.91 MEZEIFA
ERANBHRBENEUZEERENAA. ALRFRNUEHNESLTE, TU
aEHRERAEANTREA DT RUY. REALLATTHESK 8.91
BAWABATITARIHAREMN TRECNEERS S TERAWARNENS
FRETIRE., M, —MESALAEHETHEES K S 91 2 FHATHIE.

FEARBETHER, RERAR. fTE£Y. XUPREMTEEENHE U
EFEREW AR, REREATURS IERERETEHEK. KXADRET 4
HALLHETHESK 8.91 HEAZENHE. ILHAELE (EFRT):
iR, EaEyAR. ek, EHEHK. Fab F B Fab RBEXEF 4
o b B

FRBERENEFTRAALLHETHESK 8.91 EREFEEFY (W
Kh, MR, ARE) W #GRe, #HEATATHERAENNE, GHELR
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FHEENE., HEALLHETHESK 8.91 WEFNEHRAEAANBRLEES
B F 24X J8 & A Kohler and Milstein. Nature, 1975, 256:495-497), Z @
AR, AB-HEHBAXBEHEAR, BBV-#XBHEAF. YAEZRFEAFTWTERE
HW B AATART R E A AL Morrison et al ,PNAS, 1985,81:6851), T
EANETBEHAKNIE AR WS, Pat No. 49467 TR FAFHALLNAE
FiE £k 8. 91 Wy BEAHIK,

MALALHETHELK 8.91 WHAETH FARALUFEAFT, RUE
BRATHALRHETHIES K S 9L,

SEAHLAHBETFEESIK 8. 91 £ 41 ¥ 57 1 Hdk o o7 A 2 4 R AL & AR,
ENRATHRELCE oA, XM AHMFICHTERTEY —MEAGED 8
FERATHEARAENRABESTTES.

WARZTHTFRITHNEAE AT AETE. PALLHE THE
§ﬁ8J1%%ﬁﬁ%iﬁ&ﬁﬁﬁ%ﬁﬁﬁﬁ%%%m@%ﬁ?,Eﬁ&é,
NIREENES. —HBENFEZAREZKA 0 SPDP, HFHFHikey &4,
B _REH R, BRFRESTHRL, INEZHETATRERALLNE
FHIELRKS. 91 FA K EM.

AEPPHMATRATFETERRG EALLPETHREZESRK 8.91 MMk
B, BFELRNENRETURNRSEHALLHETHEL K 8.91 &R
T

FEPESREZERMTUNLAALLHEETHRESK 8.91 KPHLH KR
FiE., RERXBERAEFREN, HaHFE FISH A fgaile. KB+
it AAL B FHELIK 8.91 KF, TUAKBRBALLNETHES
JK 8. 91 EAMKRPWEEUMATOMALLNETHEZS K 8. 91 BREFAH
KA.

KRN ERETHER SV, Flir, FRTHAHEY. LFERBEHTH
FHTE, FHT SR SR ZEWREE RN, EFRRETRESN.

HEUALSHETHRESIK 8.91 WAEMHRATATEMETESN., £FE
BRBEATHAFATETALALAHETFHELIK 8.91 WARKRRH/AFEMR
R B mEEE. FERRBREE. EHANERBTEEK (mRHE SR TR
FFREATRMNAEASHETHESLIK 8. 91, UMEHABENWALLHETHE
20k 8.91 FMH. HAlin, —HERNALALHETHELK 891 TURLEHEY.
BREATEESHRIBBNALLHABETHRELK .91, BT ETHNERAES,
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ERZESHESEE. BREANEALTREATATRITIALSHETLES
Jk 8.91 RABEURFEFEANER. RETRENRAEER I LIRS, K
FE. REEHRXRS. LAAPRE. A MREETATHRAEALEHE T
HiIEZHK 8.91 WEBHBEBZTANN. WREYRTALLAVNETHES K
8.91 WANMTRNEARFH KNG 7 ETITFE A X# (Sambrook, et al.), 5
NEHRDALLABTFEESLR 8.91 WEBHRTAEA AR TEBES
R .

FUTRFINALBARANTEEE: FEBHBEBENGAALEY
P, REGRSBEIERWREZ. SEERARE) AR SR EB S NEH T, B
Wy EaERRE.

WRHALRAHETFHELIK 8. 91 oRNA W EM H B (LK X RNA Fo DNA) B
BUBHERLZANTEZN. UBE —F AR5 E RNA BB RNA 4
T, RERANEHREBOFTEEANE RNA BRBELAXEHTHBATHER. K
SUHy RNA F2 DNA K A5 BE YT Bl B B 4547 RNA 2% DNA & R B ARKE, wEAABE
AR EZEREGHRGBERE ENA. R RN 2 F T BRI HDZ RNA
By DNA J7 B ZE RSP SR N 45 TR . X F DNA Al B A B KM RNA REBE 2
HIWTH. A THEERSTHREY, TRAEMRFEAERTES, ML
A FIKE, BEREFZ ANEENARRAERERRKE TS —ReE.

HAEMANULEHAETHEZESIK 8.91 WEAHERTAHA TS AELAHETHES
JK 8.9l X EMADY . ROAALHETHELR S IIWEBERTAT
BUALLHETHESK 8.91 WERAEERERFRATALLHEF#E
ZMK 891 ¥ kAL, WHEDAALHEFHESL K 8. 91 By DNA F 5 ¥ A Fxt
ERFAATEINHAMALLHETHEL K 8.91 WERZRHA. 2REARE
¥ Southern Ey#F#, Northern F#fik., BEMAXE. XU AT EHEAFH
BRBFER, HAHRAAEHTABLREZEE. XEVHZHE®RN -—Foke
AT B EEMET Microarray) 2 DNA ¥ UFRA “EBEXHE” ) L,
RFAMEAFFERNERRESTPEADY. AALLHBFHESK 8.91
R W AT RNA-R S B4t B N RT-PCR) R/ B b AR A A B AE Fi 2
K891 T,

BRUAMLHAETHEZESLK 8.91 REARTMTHTOHALLHE T
EZEKSI MXAKRK. AELHETHEER S I RENHARESEEH
ARANGARAEFHELIK 8.91 DNA FRIMLERE, B, k. E4H
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e pes, THEAWE AL Southern B k. DNA F 5447, PCR FuJE
REXBANRE. B4, REATHPHEANKL, EWA Northern B,
Western Ep ik M AWM EH T LRE.

AEWWFANEEALETAZANMEY. ZFFALRREBRHETREEA
PEREARBEEATUSREER. BW, BELEREALNEAFANARK
g, AE, RERIWEATERFARE (ELLIB WREEFEATA
FHRELEHRMEE. RERAKH, A THEXLFFSRBEXERMEREK, H
FEWYE - FHRERIBNFF ETFRERL.

W E 2, BB CONAKI APCRE] # (R #15-350p), A UHFFIRMTFRE
thl, KE, WX HE| WA FPRELESEAARERNEERAGER. RA
MULAHE FANAXFTNREGERQT LY B R B,

R A M PCRE Ao, R MDNAE A B AR R etk st i ik, #
AALEHHNELE®RI Y, AXMFE, TAA-AXERERERNTIR
RAEEFNAFBRTELATEM. TATREATANE X URSEQERML
e, AFEHARSSNWEEETRARIFR, ATHRREETTHN
cDNAJE

KcDNAE I S p IR ERATHARLRZ FISH, TUE-NMFRFH
B HEATRE KT, WEAKNERL, £ W Verna%, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—EFFIHENA AR RERME, RFFERERLLONEVERT
M XEHEHERXBE., XLHEITHFH B, V.Mckusick,Mendelian
Inheritance in Man (¥] 3 ¥ 5 Johns Hopkins University Welch Medical Library
BB . RETEAREY 4, HEERELE MR REARKE KR
ZHEBxE.

EF, BENZEROABRNMENONMREREAFFER, WRE—
BRFHGERANMMPAEEERE, TRREEETEYMEF AL,
MZEETHREARARE. LBEBERMABERNME, B¥PRELIHRE
o SRR Ak, Ao B4 K R W7 U Ay 3R 3 F cDNAJF 7 B PCR T 48 0 8 Gk %
REM. REENAWEEEMERECERGSBEL, FRARMLESS K
5 A £ M R AR KA By cDNA, T DL SOE SO0 72 B AR I 1) 2 — #f (R 1k
BEEESHE N FE20k0X N F—MEE).

TURRLPNEIK. SBFRIAENY. MR . BHAFHHAS 6
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ENHPRELASCBER. XBRETUEAR. WEE. 280, X, ZWHE,
Hl UK ENHNEsd. AR08 LR ENSIRARARURT WA XK
ROHEEABAH . ZEAEPWTUEIEUATRAIET.

AERARBEH BRI MEBONHEREANE, FHPERA-—FHKEH
AEPHERAL YKL, GREERE-R, TURHHE. EARHEEARR
EMEREBEREENMFTEHGETERT, ARTEABBES. FARHEE
HBREENAETEEAKERA. B, RRVENSZRKTUE X e i

EMESHEA.

HHAEMTUNTEH T REH, nELRB. BEA. LEA. LA,
BT, BNREANNLHRE. NAEARETHESR 891 LARRBN /K
R RAANENENERSLA. BATEFNALLARTHRESK 8.91 WE
FAERERBRATHZEE, WHAGFTR, FBTHNERLAGROHELS
AL

THMBERATHAXRLEANAKRIR YR, TAATREBRMNERSH
FENEARATHE.

EHIRRARAAHLHETHLESL RS HFALLHETHESRAERE
FEELERE., TEHRAASHE THELIRS. IINREEFTHFE, THFFEA
HARE TFRELRNERELEFT A, P, 1-BR. -EFH. -KBE. -8,
S-BERF. 6-RRARE. T-HARMR. 8-eAE. M. 10-ALA. 11-R9fx. 12-KFUE.

E2ADENAASHETEEZES RS I R A H BB K & ik | (SDS-
PAGE) . 8.91kDa A Z B WA TE. ik o BHOaEOL£WF.

THEAAKZIHS, #-—FELRLN. NER, XBIHEARATHA
FEATARATHREXRLAHTE. THLREAPATAREREENZRY i,
BEHEENL G Sambrook A, 2FRE: LHZFE FM New York: Cold
Spring Harbor Laboratory Press, 1989) # R M A4, REES & B g
W &%,
LHH 1 AARHAETHRELIRS I

)ﬂﬁ%ﬁﬁﬁﬂﬂl/%\/ﬁfﬁ $HERBABK ERNA, B Quik mRNA Isolation Kit
(Qiegene A& ™M) MERNAF 4 Fpoly (A) mRNA. 2ug poly(A) mRNAZ ¥ 4% FH
BEcDNA, FiSmart cDNAZFEiXH| & (W Clontech) ¥cDNAJ B I #& A\ B pBSK (+)
#FHK (Clontech AT FR) KWL TR A L, #4DHSa, #HE A RcDNASUE. HDye
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terminate cycle reaction sequencing kit (Perkin-Elmer/A-8] ™ &) FuABI 377§
Z R FAX (Perkin-Elmer /A 5)) M Z BT A LMW S 03" RIm oy Fl. 1 U E & cDNAJF
51 5 B, 4 #7/ S DNAJF 5 3k Gonobank V24T Wik, 4 B4 S5 — /N 3505810
4 cDNAJF 7 0 7 49DNA, S8 &1 — 5 50 5| 40 RH 3 BB 4 B9 6\ DA B BOA AT J 1
ME., FRFZWH, 35055105 KP4 H 2K cDNAX 1457bp (#mSeq ID NO: 17 ) ,

NS 419bpF 664bpH — /> 246bp#y F M EIER (ORF) , B —AFHEERK (fn
Seq ID NO:2f7 ) . AW M SEMEG £ X pBS-3505810, HAEMEERH 4L N AL
FHETHES RS 91,

LHF2: FART-PCREZFEBEGALLAE THZES S 91 EE

Pl 6 Ji5 40 B B RNA DY AR, Bloligo—dT 4 5 4 4 47 3 4 K R AL & & cDNA, A
QiageneByX M| &4k )5, Al T 5 W #1TPCRY 3¢

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

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

Primerl X4z -FSEQ ID NO: 149535 #y & 1bpFrsa 4y iE i) JF %) ;

Primer24SEQ ID NO: 1By W3R |\ F 5.

VHENGEE: ES0p IR MEF F4 % 50mmol/L KC1, 10mmol/L Tris-
Cl, (pH8. 5), 1. 5Smmol/L MgCl,, 200 umol/L dNTP, 10pmol5|4y, 1U#Taq DNAK & B
(Clontech/8) = ). ZEPE9600RIDNADLAE 3R X (Perkin-Elmer A &) L T A& # R
RL25/ANE BE: 94°C 30sec; 55°C 30sec; 72°C 2min. YERT-PCREY[E 3% B -actind
RE o v PR Fu AR 22 B ) TR XS B . & 38 7 40 I QTAGENA 8] W i Rl & ik, ATAR
WA EE#E 2 pCREAR L (Iavitrogen A& & & ) . DNAF 5| 447 & R &R HPCR™= 4 4
DNAF % 5 SEQ ID NO: 15T FH#y1-14570p 5224 [H] .

SEHEH 3 Northern EF# MM AARIAE FHESL KS. IIEFH N RK:

Bl — e ® B ERNA[Anal. Biochem 1987, 162,156-159]. %3435 B 5k 4L
ALK -R g, BAMBPRARM-25SnMIF AR B4y, 0.2MZ 84 (pH4. 0) x4
FITHR, WMANIEERGEB fol /SEFRHEF-FRAE (49: 1), BREFEN.
FHAMEE, WANRAEE (0.3 ) R ECHERNAIIE. #52 HRNANR
ERTO B ik, TRIFETAS. FA20pg RNA, Z£E20mM 3- (N-DofR ) Hak
B (pH7.0) —5aMZ, B 4h—~1mM EDTA-2. IMWF BEEY 1. 2% iR s B - 47 ok, KRG %
BEHRRIERE L. B o-P dATPHE AT 4 % %) £37P-45 10 BYDNASR 4t . BT A
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BYDNAR 4t Y BT R PCRY WAL A AT FHEL S V1A B X F 5| (4190pF
664bp) . Y 32P-AFICEYHAT (42 x10%cpm/ml ) 58 TRVANR B A L ERAE —B
AL FA2°C 2 A, BB HAL A 50%F BEf-25mM KH,PO, ( pHT. 4) =5 x SSC-5 x
Denhardt’s A Fu200 u g/ml#E4FDNA. A28 2 )5, RFRBETEL x SSC-0. 1%SDSH F55°C
#30min. #8)5, M Phosphor Imager#{ToATfE &.

L4 EHANMRNETHES KRS 1K RE. o E

MRAESEQ ID NO: 1B 1 Ry A R F 7, RitH —xt&Ruy ¥#s|4y, F7
R

Primer3: 5°-CATCCATGGATGAGGGTGTGCGTGGTGCGCTCC-3* (Seq ID No: 5)

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

W R B E a5 g Bl 2 A Ncol foSacIBEIfr &, HELDA N EHNEES B3
Sty 45 7 5, NeolFuSaclBELTL S AH B T &3k # thf HpBT-28b (+) (Novagen/ &
=i, Cat.No. 69865. 3) LAy b8 WIIBERL &, LIEH 2K F 893 B #ypBS-350510
FOKL K AAR . HATPCRR B, PCRR B2 &4 % BARFRSO0 u 1o £pBS-3505g10/5 %10pg-
5] Y Primer—3fuPrimer—44 5] 4 10pmol. Advantage polymerase Mix ( ClontechZ:
B8 ) Lul, B3REH: 94°C 20s,60°C 30s, 68°C 2 min, 3253, M Ncolfn
SaclFl Xty 3 7= 4 Fo T M pET-28 (+) ¥HAT BT, B B WA F BL, 3 B T4 Mg 35
B, $SBEFYELARNSE AR HEDIS o, B FMBEE (AREOug/nl)
WLBPHER ARG, AMEEPCRY ZMEMME TR, FATNF. hEF R EhE
FE M 55 B (pET-3505810 ) A A LB R ELAF R LAY
BL21 (DE3) plySs (Novagen X & = %) . HE2FMEE (LRF30ng/ml) WLBH AR
FeAd, % EWBL21 (pET-3505g10) FE3TCHRFEBRA K, WwAIPTCEARE
lmmol/L, BKEEHEFRSANE. BOURER, 2EFRHEE, BOKE LW, FHetse
MR R B (6His-Tag) &40 EFBEMAEHis. Bind Quick Cartridge (Novagen/h
R #HTEN, BRTACNENEOAHSEEFHIESKS. 91. £ZSDS-PACE
Wik, 7ES.91kDashfRz|—¥ —W4&W (E2) ., ¥iZ AW FPVDFE F FEdamsk
R BTN EERF FI 00T, SRN-SFISAEA B 5SEQ ID NO: 257 R BIN-3%15/4
BEBRAXETLME.

LHAS ALLNEFHES K. 91K = 4
REREBEMN (PEAFFR) AR TRALALEETHESL RS IIKRENS
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RK:

NH2-Met-Arg-Val-Cys—Val-Val-Arg-Ser-Thr-Ala-Thr-Met-Cys-Lys—-Thr—-COOH
(SEQ IDNO: 7). R FMAAN S EZF s hFEaEEBEHREL, T ESN:
Avrameas,et al. Immunochemistry,1969;6:43. Himg PR M B E GO LR E 42 Yin
tRABRENAERSE, SAEFALEREOZRECYMAREL B KEN 0B
fE—K. RAZL pg/mlSEhFaEE % KE 4 WP EHRELISAR 2 %
FoH AN EE. H&BA-Sepharose AFRIEM W R it 48 B 16, ¥ F MK
Z& THRARE Ly SepharosedBiE b, FF BN =N EIgCH o0 F 5 BRIk,
REVIE A AL AT ALRATTFHEL RS 9154,

LBl 6: RXPHEIHERF BAEL T FEHH A

MEXFANZEERT AR CENES TR RAELXES4H ST ENA
B, WHZEHTERARFENEF AL R R EHA LN EE R cDNA SUEZe 3 L
ERHREREXRRFNIBEBRF NS EEARN LB ERFF, #—FFETH
ZERHABURKX AN Z U ERF IR ARSI B ERF AL E AL HREAY
HRFHREEERYE.

ALEHHENRARL A SZHE® SEQ ID NO: 1 B HAENELHF
MABAERRTSY, HARBAR LT - BHSGFRETAHALR AN LT
BRENBREERNEEERFT . REER T EBER S PaE%. Southern B 3%
Northern il ik fu g B0 A %%, TAMRKANN LB BERE S ERE FE#
AEFAMFENTRERL., RUHFANTER: BETHRNREYARFSHELN
AXERBHBITHREL, WERELEROEERENESBUHBE RSN S
Rupradn, REFRXARSCARILEHHARER AR, FREEF4EE
BRAX. #RXPBLE, AEXLUEHH—AFGES BRE. REZHEHH A
BERBRENAEAS (wREEREMREHNEE), WEXXFEEERKEARE
BREBWNES. RERAZANEHOETE: E-AEH4E545XRN %
HHEH® SEQ ID NO: 1 MEREINBEMERFBE, F_XBFH4ERSHFRL AL
M HE® SEQ ID NO: 1 MEREAAEMI W A B, A6 %7 B 5
HREEEAERELD, ZREEENMNABEANT, F X4 5-RNRTERY
AR ARE .

-  HérmA
MAEL RN EZ 4B SEQ ID NO: 1 +HABREMEB K RAELREHLS, Nl
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WEULT M o EA R LA
1, HAtANRETBEN 18-50 MEH B,
2, GC &8 ¥ 30%-70%, AIdN| k4Rt 40 203 fu;
3, BEFWEPA L B AN
4, BAHEULLAGRTEINERY, REX S HETENFI S5, AERIN
W 2B 5 HAEFEFF|I X (B SEQ ID NO: 1) fe e bW ERAFFI R
HENXHTEFEMLE, F5FELPTRRABREAT SSURFAHBR 15
NESRETLHEE, WZWEFES —BR TR ZEA;
5, MHAFRHRERABENAERLANMENEH LR #—F B LR L.
TR LR T BTG I A R UT A
#4t 1 (probel), BFH —X#H4r, 5 SEQ ID No: 1 WEFEF RTLH
T E 2 (41Nt ):
5'-TGAGGGTGTGCGTCGTGCGCTCCACAGCTACTATGTGCAAG-3 ( SEQ ID NO: 8)
#H4t 2 (probve2), BTH —K%F4, YT SEQ ID NO: 1 WEREFBH
HEt R BRWERREFF (41Nt ):
5'-TGAGGGTGTGCGTGGTGCGCGCCACAGCTACTATGTGCAAG-3" (SEQ ID NO: 9)
SUTEGREHE S RA RN ERT B YRR KIS T EF54 XR:
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) U & B ‘¥ H 8y 4
FTrRBELHEFMEED (FTRBEZHEED (1998 FE_R) [XIFEBAE 7%
&, BE¥EHRE.
& $ &
1, MHTE R ok R 4 4 b 3R B DNA
PE: 1) (S RFERANEEFASHNRER LA BASREZH A
(PBS) My, AIWARFANEHARWE NS, REPHRFHREN. 2)
BL 1000g HOHIREAR 10 404, 3) AASIREZWHA (0.25mol/L FEAE; 25mmol/L
Tris-HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &FIE (A4 10ml/g). 4)
EALCHRDGEBULEGRALRR, AELAFH T LHAE. 5) 1000g FL 10
a4F. 6) RERMEITE (£ 0.1g WAL M 1-5n1 ), FLL 1000g F 10
o, 1) FIBBRERRELENE (£ 0. 1g FWASEREM Inl), REEUTHE
B R %
2, DNA HyKERidR i
$%: 1) A 1-10ml % PBS #t4mfE, 1000g FL 10 440, 2) FAAMBmAER
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EERFIENER (1x10° 408 /ml) RO NA 100ul HBENHFA. 3) fmSDS T4
WEH 1% wREEZHMZAH SIS EEMNBMMEITESF, HETRLHEEKX
BRI SR DR, HBEALTER, XS E®HE>107 ARS8, 4) i
FEMH K ELME 200ug/ml, 5) S0°CRBRM 1 AHBAE 37°C BRIREAR. 6)
FEEBED: B BAE (25 24; 1) 3|, AABONEFETS 10 4.
AN EESE, ENEFHTEN. 7) BAHEBEHY. 8) ALEREH:
FRE (24: 1) Wik, BU 1004, 9) A DNAAKMESEZFHYE. K5 H1T DNA
ty b fo B ILIE.

3, DNA Wy 4ifbfu 7. B I 3%

S| 1) ¥ 1/10 455 2mol/L BEB 4N Fo 2 {45 % 100% 2. B fuF| DNA 3+,
BA. AE-200C HE 1 MHRERR. 2) B8 10 246, 3) AR BEEMH.
4) F T0%%4 7B 500ul S ILIE, HO S48, 5) MR BRE M 8. A 500ul
ATBEKRTIE, B 5 4. 6) MRERBEHZE, REEARAKLEERE
BRACERRA. ZATER 10-15 44, UERBZBHEL. FEFEFENRERAT
B, FRNBAEHEML. 7) UMEF TERAE L DNA TR, BREREREZAF
Gk, FEIBTEATE M TE, BEAEE DNA R BM, # 1-5x10° AP R B A4
e 1ul,

UT# 8-13 P TUABR KT L, TNTEEHTE 14 PR,

8) ¥§ RNA BE A An3| DNA B3, ZRE N 100ug/ml, 37°C 78 30 44k, 9) feA
SDS o E1BE K, ARE LB A 0.5%fn 100ug/ml, 37°C $Rif 30 o4k, 10) F%EK
RO KE: R4 FABE (25 24: 1) HEREEK, F& 10 546, 11) AUHB Y
KA, REEBRHES: RRE (24 1) EHHR, BHO 10 4. 12) MUHY
AAE, An1/10 4% 2mol/L BB fu 2.5 B4 2B, BAE-200C 1 /NEf, 13)
FT0%Z. 8% 100% 7.8 ki, 2ATHR, ERUR, TRFAHE 3-6 FH. 14)
W TE Aggo 1 Aggo AR T DNA WA E R oK. 15) /¥ BEH K T-20°C.

FERE B9 ) &

1) B 4x2 REYAPHBAEEE (NC ), AHEEL LB AR
BEXRS, 5 H4FHK N K, UEERFETNZRSRTIINAHERESR R
BEFARE .

) REBEAEAISKA, RTFHEL, EXEPET.

3) BEF#2 A 0.1mol/LNaOH, 1.5mol/LNaCl #&k Lt 5 ¢ (Hk), WFE
F#@ A 0.5m0l/L Tris-HC1 (pH7.0), 3mol/LNaCl By3E&6 L 5 24k (WK ), B
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294 Raag hdas an

.
4) EFTERET, NEBEL, 60-80°C & T 2 /hH.
HAT Y FFIT
1) 3u1Probe (0.10D/10n 1), Ao 2 p1Kinase & ¥, 8-10 uCi y—**P-dATP+2U
Kinase, M#hteELERE 201,
2) 37°C fRiE 2 /ANEE.
3) Am 1/5RA By RE B4 R A (BPB),
4) 1t Sephadex G-50 #%.
5) 4 **P-Probe R W WA MW EE — 1% (T Monitor WHI).
6) 5W/E, WE10-15%,
7) AAEAENENETEE
8) & F MR EAG BN AT % B &K P-Probe (5 =% K il By-"2P-dATP ).
b
WHEETEREZ P, twN 3-10mg F & KA (10xDenhardt’s; 6xSSC, 0. lmg/ml
CT DNA (/NABIRRDNA), ), #HIFH O/E, 68°C KB 2 /i,
AR
HERBWE—F, WAREFHHRS, HFHFOF, 42°C KEFIE.
oI
T 0 SRR
1) BUH B AR IFHAERE,
2) 2xSSC, 0.1%SDS &, 40°C % 15 44k (2 %),
3) 0.1xSSC, 0.1%SDS =, 40°C ¥ 15 2-¢F (2 % ).
4) 0.1xSSC, 0.1%SDS H, 55°C % 30 44k (2 %), ZEETF.

e 58 B % B
1) B B FHHE.
2) 2xSSC, 0.1%SDS ¥, 37°C % 15 404k (2 %),
3) 0.1xSSC, 0.1%SDS ®#, 37°C % 15 24 (2 % ).
4) 0.1xSSC, 0.1%SDS ", 40°C ¥ 15 44k (2 %), BT,

-XE E¥:
=70°C, X~ B B%® (K&K B 6 AR 2 X BEA ST 8 55 70 2 ).
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ERmER:

RRAMBERBELAGR#TONREE, UELHEME F RS RERA
HERE;, TRAEREABAGIATHLARLR, it 1 HETHARARRE
WEEBTE - NMEALXMHRAERE. BUTHAEY 1| @Bl MALR
WA EBRETRAAL TR FERZRRE.

I Hf5 7 DNA Microarray

EEELRAEMERE (DNA Microarray) REW W4 BER LR EMARHA
AREEFTHHNTZOFEA, ERERAENEBERBARF®. BE 0
FIZEBE . HERAL, REARASNf T EHKERTHREN LB G, YU
KB HE, BR. HEBRONAENGEENEN. AXPARSRFRTHELE DNA
AFEESABAATHRAEFEFLAE DM, FRAM AL TR L £ FR5
EREEEERATAE, RENON, BEMER. EAGFESRERY

B4 4 Mg, ¥ & ® X @k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. K X #k Helle, R. A., Schema, M. , Chai, A., Shalom,D.,

(1997) PNAS 94: 2150~-2155.
(—) B4

AR TFE B4 cDNA 3tit 4000 £ 5 M BR)T FI1E 4 ¥ DNA, H B E AKX AN
FHER. ¥BElHBER PR #HATYH, SMHTEY S5 L IREAE
500ng/ul Z#, F Cartesian 7500 KA (M H £ & Cartesian A8) K FHHEN
Fl, SE5EZENEER 280un. HAREHRFHRTRE. TR BETENMK
B P B, LB THRM DNA R gl ERERER. RAKF RS BREX
WMo LASMRE, REIEANEHELESRE:
1. BIEIR P AE 4 /AT
2 0. 2%SDS %% 1 9%,
3 ddH,0 %R F K, BRK 1 4%,
4. NaBH, # 7] 5 4-4F;
5. 95°C A 2 4-4F;
6 0. 2%SDS %% 1 2%,
7 ddH,0 b % H %K ;
8 BT, 25°CEETHAEA.
(=) H4HHFID
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A—3E M AAGCRSCEL SR EER (RETR B M) F 38
% mRNA, H A Oligotex mRNA Midi Kit (Mg QiaCen &) 4k mRNA, HR R #
F 4B % 3% kK M Cy3dUTP (5-Amino-propargyl-2-—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, ¥ E Amersham Phamacia Biotech 4-#) #fiL
AERAHZH mRNA, % HiR&XA| CySdUTP (5-Amino-propargyl-2-—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, M B Amersham Phamacia Biotech
AE) RN EFEELAR (REARFWHEK) oRNA, 24 ER A LT, R
KI RSB R T %N
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) #%

SRKKREU LA AL EMEEXR —RE Uniliydb™ Hybridization
Solution (M & TeleChem A &) R AT HITHRK 16 B, ZBAKER (1x
SSC, 0. 2%SDS ) ¥ # )5 A ScanArray 3000 H#{ (Mg £F General Scanning 4
g ) #TEM, FHNEEZA Inagene K (£ E Biodiscovery A8 ) #ATHE
PATRIE, HHEN A Cy3/Cys L.

U EN ARG EHR (RETRBWARK) 2R AEER. FE. LA, BN,
FeW, FeRF. RRRF. WOIRMR. BIRR. AN, WM. BB, RIEXI8ACy3/CyStufE
SWrFE., (B . BETAXZARTRGAELANE T HES RS IIALR
PR ¥ T 3 13 £ ok R L.
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(1) —ffE B

GDEHAM: AHEAETHESKS IIRAHS)F
(i) F7 % E:9

(2)SEQ ID NO: 1#y1E &
(i) FF 5| 54 :
(A)KE: 145Tbp
B XA: B8
OF:-1: 7€
D) mIEEH: Stk
(i) F %A cDNA
(xi) F 5| #3: SEQ ID NO: 1:
1 GAAATATTTGTGTAATTGTCTTTTTTTTTTTTTTTTTTTTTTAAGATGCAAGTACAAGGT
61 AAGTATAGAGAAAAAAGTAATCCCTTTTTTGAGGGGGCTAGAACTAGCTGGGTATTGTAA
121 TCTTATTGCGATTAAAATAGATGGTGAATGCTAATTCTTAAGCCAAAATAATTATTTCGG
181 TGCCCATTTATTCCCCCCTTTTCTTGCTCTGTAGCGGTTCCTCTTTGAGAGCAGTGTGAC
241 CACTATCCCCAGTTGTCTTGCATGATTAATTACAGCATCTGTCCTGTCAGAAGCTATAAT
301 GAAGAGGTCTTGATAAAAATTGCAAATTACCACTGGCAACAGTCTTAAACTGCTTATGAT
361 AAAATGAAAATTAAAAACAGCAAGTGTCAACCCTGACCAGAATCCTAATCTGGAAAGAAT
421 GAGGGTGTGCGTCGTGCGCTCCACAGCTACTATGTGCAAGACATTCAAAAATAATGGAAT
481 ATGGATCCCTCAAAGTTGTTGTATTTCAGAGATTATTTACTGTATGTTGTGGGTTATGAA
541 TAATGAATTCAGCTTTCAATATTTCATAATCCTCTCCTACTCTGTATTATGTACAAATAT
601 TGAACAGCAAGAGATTCTAATTATAAATTTATGGATTTCTTGCTGTAGAAAAATTTATGT
661 CTAAATTGAAGCTTTTCATAAGATGTATTAGTTGACAGGTATCAGTGTTCAAACAGCCTT
721 AGAATGATGCCTAATTACATCTACAAGGGAGTGATTGTATTCCACAAAGAAATGATGTGC
781 TAGCATCAGATCCTTCAGAAGTAGAGCTCGAATGGTAAAAGATTTTCTGTGAATTGAAAC
841 TAACATTACATAACAATAACCATTTTATATTCTGTTGTGAAACCTTTAGACAGATGTCTT
901 CAAAATTAATTGCTAAACTACATGTGACAGTAATTGTGTATTAGTTCTGTAATTGTCATT

29
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961 TTGAAAACCCATGAAGTATTGCTTGGAAAAAAATGTCACTAGTGATAAGACTTAATTGCA
1021 AGTGAAGTCTGTTTTCAACTGTTTGCAGTTAGAAGCAGGTGTTGTAACATCTATTAAATG
1081 ATTTTATAAATCTTGGGTTTTATCACATTTGATTAAATGCTGCTAAGCCACTGATGGTCA
1141 ATTCCAGAGGAAAAAAAAAGTTTAATGACTACAGTTTATAAAATTAATCACCAGGCAAAA
1201 CTACATATTTAAAATGTCAAAAGGCTTGAATCATGAAAAGAATTCCTCAACCTTGTTACC
1261 AAATTATTGTTTTCAGGATTCACAAAGCATGTTATATATCCATTTATATTTCAGTTTATA
1321 CATATGACTGGTTTCTATTCCTGAGACTTAAGTAAGTACTTGGTGCGCTTTTTCTTTTGT
1381 TACAGGTCAGAAATAAATCAGGATAATGAAAAATAGACACAAAAAAAAAAAAAACATGTC

1441 GGCCGCCTCGGCCTATG

(3)SEQ ID NO: 284 1% K.
(i) JF 7 4 A -
(A) K FE: SINEE®
By KA. FHXH
DY EH: &k
(DAFEB: 2K

(xi) F##R: SEQ ID NO: 2:

1 Met Arg Val Cys Val Val
16 Phe Lys Asn Asn Gly Ile
31 Glu Ile Ile Tyr Cys Met
46 Phe GIln Tyr Phe Ille Ile
61 Ile Glu Gln Gln Glu Ile
76 Cys Arg Lys Ile Tyr Val

(4)SEQ ID NO: 3ty 1% &
(i) F 5 B 4E
W KE: 24mE
B) XA BB
C) M. B4
D) mIEEH: Stk
(D) AFXA: EEHFR

Arg
Trp
Leu
Leu

Leu

(x1) FF 5| #£: SEQ ID NO: 3:

Ser
Ile
Trp
Ser

Ile

Thr
Pro
Val
Tyr
Ile

Ala
Gln
Met
Ser

Asn

Thr
Ser
Asn
Val

Leu

Met
Cys
Asn
Leu

Trp

Cys
Cys
Glu
Cys
Ile

Lys
Ile
Phe
Thr

Ser

Thr
Ser
Ser
Asn

Cys

30
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P A K]

GAAATATTTGTGTAATTGTCTTTT

(5)SEQ ID NO: 4841 &

(1) FF 5 #A4L
Ak E: 248 %
B)XA. ¥®
(OF:T:-FH.X::

D EHEH: &bk
(D aTXE: EBHR
(xi) F%|#it: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6) SEQ ID NO: SHy1E &
(i) F 7 #4E
(A) K& 33m
B) KA. HR
O %K 24
D) I EH: 4t
(iDAFXA: EUER
(xi) fF#|4%3K: SEQ ID NO : 5:
CATCCATGGATGAGECTCTCCETGCTGCGCTCC

(7)SEQ ID NO: 6Hy4z &
(1) 5l AL
A K FE: BEE
B XA Y%
Cr . 24
D) mIEH: Sk
(D TFEA: ERFR
(xi) JF 5| 3K . SEQ ID NO : 6:
CCCGAGCTCCCGACATAAATTTTTCTACAGCA

nnnnnn

31

24

24

33

33
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(8)SEQ ID NO: 7891z &:

(1) JF 5 45 A4E

WD KE: ISARER

(B)XA: AXR

(D) | M Ltk

(D2FEA: 2K
(xi) FFF|#3K: SBQ ID NO: 7
Met—-Arg-Val-Cys—Val-Val-Arg-Ser—-Thr—-Ala-Thr-Met-Cys~Lys—Thr

(9) SEQ ID NO: 891z &
(i) ¥ 7 K¢ 4E
Ay K J&: 4183
(B)XH: H#®
C 4 #£4
D wEIEH: &K
(D AFEE: EEER
(xi) FH|$38: SEQ ID NO : 8:
TGAGGGTGTGCGTGGTGCGCTCCACAGCTACTATGTGCAAG

(10)SEQ ID NO: 9Hy{E &
(1) F 51 R 1E
(A K. 41
B XE: BH
O 4% 24
D) I EH: S
(DA TFXE:. EuE®R
(xi) B F|Hik: SEQ ID NO : 9:
TGAGGGTGTGCGTGGTGCECGCCACAGCTACTATGTGCAAG

32

15

41

41
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