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1. —MoBNFR-ASRSBEELES 9.79, HBMEAETEEE%: SEQ ID
NO: 2P m N B EBFRHER. KEZHATFERB. XUNRFTEY.
2. mBAEKRK 1 FRAZK, EHEETHRER. XUWRTEUWHERLR
FFHIE %5 SEQ ID NO: 2 Bi R B ABF 7| 2 95%th 4 | i .
3. ARMEK 2 FRWEK, XBMAEETFTERSEA SEQ ID NO:2 Frrta £
BF M &K,
4 —HOBNERER, EBEETHRIU T RO L E T T —F:

(a) % FLA SEQ ID NO:2 IR AXBF WL RE AR, 204, /4

WK EBHR;

) 524BH#% (a) HANEIHEH; =&

() § (a) &K (b)) HFED T0%HEAENE B,
5. WEANERIFRNEBHR, HBRAETHR 4B ERE S 5HE A% SEQ

ID NO: 2 R R ARBRFFINEMHR.

6. WRMER AR EZBER, ABRLCETHAL LB HRNFF G4 4 SEQID
NO:1 % 1621-1890 L9 5 7| SBQ ID NO: 1 = 1-1904 L4 5 7.
. —REANFEHERNELER, KB AETERERAER 4-6 W a
~BHNEXFRIBEIRERN. RERER KRR ARG ETRN T4 K4,
8. ~WEHNFIHERNBE IR BT AN, EREETFERLY T T5
— M EEM

(a) ARMNER TFRNEALALALI LN ETON, &

) ARFER4-6FHE-—BAERFREIB BB LB TN E =S,
9, —BEFAMMLREBES .79 FHNSRNH AT, EBEETHFR
7L

(a) ERAANARAHRFALED .79 £4T, BANFAER 8 FRANWITEA
i)

b) AEFRMFLEHREAAFHROBHELES 9.79 BB £ K.
10, —MESFRELGHTE, XBEETHANGCLIG S AGRHIBRALEY
9.79 UL & W K.
11, —RERUR AV S RBFRER AN, BREETEIIEEA. RE.
FRRNHAAARIRFALEG 9. TIHERENLLY.
12, AR ER 11 iR ddy, RBMEAETEE SEQ ID NO: 1 i R4 B H
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13, —MEFAER 11 FRUAYHER, EBEETHRRELGUATRTAA
MAoREEES .79 EERN. KINEEBFTE.

14, — AR5 A E R 1-3 o F— R R BTk £ B X R %Rk R R &
Wy, ERAETHOERNFTASZRNRELE, RERNFTR L RNEKE,
HERNSIEHRTIRFREIRRLERFRERENB TR TR,

15, RHBER 1-3FWE-—NAERFRSKOGNH, HAHFEETELATH
WAABABAEESE 9.79 WEMM. BHA, EHRARWEAN; KFHTK
HoEEEE.

16, WARMER 46 PHE-NFAERFTRGERS>FORA, HBEETEE
HEIME TR BRE, REFEABHHTLRIRE, A#FA THEEXRS

HAKFES .

17, I M EX 1-6 & 11 PHE-NHNEXFTRNEIK. 2HERILEDH
MAE, RBEMETHARSK. SHEBRRAENY. BHR . HFRA R0 A
UWEAHRFNEEN Y ETETWEEEREADHMBR BT EAER S BEALE
BT REMAXNRREENEA LY.

18, WAER 1-6 R 11 PHE—RHAEXRFRAGER. ZHEBRIEYHE
R, EREETARSK. 2HHFRILADHEATHRTTHRE, A
B, HIVRERAZEARMELRENEA.
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—MEFHER——AERSRARED 9.7 RO ME RN HETR

AERARTENBEAGNE, REMY, ZXVAHRT —NFHLTHR——A
RARRAEED 9.79, URGHEWERKNERTRFT. RXALF R LS Y
HFE R L KB & T Emp A,

MPEHERESHNEERL, ARBIARAYNXTRI BRI AR, 1L
EMENR. HEAZGF, SRS AR ARG T4, DaMEha. Mok
BAE kLR ERERE. RTPRENRL, RENGERKENE S TH.
EENAG RS, AFBLEHBARB TAROEASFH. G TH, &
HREEEARRAENREVTERREGELENEEZAERR. ANKATHEES
ERFMEOREEF ARSI B R ERHKLT.

AMERERARAHAENEARERIAT SN EARIBEEEE, TBEH
EAMAENEARBEFARSIBRREMX N ARE NI R 34T. 1998 4,
Yutaka FAXAAFRERAT —FHNEA, ZEAS5LoMAEK SR AL
FOAAREWEE., XEANKRATSERE SR ORAFER,BIRY
#AT. ZEENREBRRERER FRAAN XA S A AR RYE, #T
BlEEMME AN AT RRBEAMNER [Yutaka Kawarabayasi, Mituhiro Sawada
et al., 1998, DNA Research, 5:55-76].

REEXFECHSNEA, EEEH. &, LA, BR. B, BF. k&
FEo WORBR. BIlR. BRAM. B, BREEF, RRVNERA AR LS Ao
RPEFONREEFETHEL, B FhB b THEMN. XZARSEL A S
MaREEET .79,

HTWw L ABEIPREALREE )T BFAE AT ARSBE R E T 44,
REESRFTFREERA, TEHEXLAYTIBFSRAENES, HHAN
BY -~ HFRELARES S5 URBHAGRLSALES 9.79 BH, HIE
LRZMEONAERFT. FAARLIRALEES 9.79 BEULLEENLE
LA RARZEOERBEORFRI THEARS T XA, XFFTGTHMHRE
FREREIRDE f/RGTHNERY, RS ERET N EEEETEN,

FRAM-—NEHRREDPBNFNS K —— ABRSBRALES 9.79 UK
ERE. XU esy.
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AEPEHE - NERERBERDGZSFRNELER.

KEHUE - NEWNEZRRECARDABRI R ALRG I TINEHFRN
B4 AR,

KEHWE - NENREREARSAARSRBALED V. TIWEHLETRN
EATIRAEZHMH.

KEAWE - NEHMERBAEFABRORALES 9. 79 97 %,

KERH A - NENERBHNERRIHNEZR—— AR RAEEZY 9.79
B k.

ARPHE - NEHRRBTHAARRASK——ABRLSRAEEZD 9.79
HERL S, EHA. BaR. WHA.

FEAHA - NERNRREDI BT EABRSRALEES .79 FEHXY
TR .

FEABR— Mo ENERK, ZFKEARY, A2 AF SEQ ID No. 2
BEBRFHNNEIK. RERTFHETR. £UBERRFBRETEY. BEH, Z4K
& A SEQ ID NO: 2 BEABFFI MK,

FEPARFR - Mo BRIV FR, CRHE TAN—FEERF I RHE
Ak

(a) a4 BLASEQ ID No. 28 EMFINF RO Z B HR;

VEEZ 3 JOR:E N FEZ S48

EF@QBONFEFTRFINEAZDTOREARNEZ TR,

Efd, ZEBERGFFEEE TN —M: (KA SEQ ID NO: 1
1621-1890 {8y - 7|; #u(b) LA SEQ ID NO: 1 9 1-1904 L&y JF 7).

ARAZNER - FEHRRASZBERGEER, HHURREREK —HA
ZERAREIBANEION, sk, H2RELNETaN; —RaEER
FARFEHARERRAFANRNESRR AL KA F .

REREHR —HEESRLAZREREESHIK.

EEPEB R — PR ED. BE. RSN AARS B EEEE9. 79
EORBENLEDNTE, HEENAXKANER., REUXSRAZFTER
HHhED.

AEXAES R -—MEMERAEA BRI RFLED 9.7 FOREREIMXY
FRBEERDRBREN T, RERNAEYRE TR LR A EDLBFRFH F
WRE, ZNERMUENERPRLAS KN EREMER.
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EEROFR—HEHAEH, CEAARASRELEY. BUER. 57
FI R4 A LR 25 BT T MR AR

AEPAFRARANS KA/ RSB ERERNEA TRTEE. KFkk
REAEMERIXCE FAERSRALES 9.79 KA R ¥ 5| KR 2
o 49 A &

AEAHEEFEEHTRAXNHAYAT, AEFEARHARARTERET 2
PN

AR H R ERBPEANTAAREREFHHARLT 0 Ty X

“BMBFF” REEEER. HHBRBISUFRAEFBEHS, ©TUH
HFEAR AR HDNABRNA, AT LR B WAt dy, RRF X EIR . X
ik, RiE “EERFF” RHER. K. 2RAEORFHARITBREHL.
UKL HAFH “AEBRFF PR-MBAREFEHNEZORS TWEAERF I H,
M ER R RO FRAEREERFIIRBASFRAZFORSTHX
HRENRARER.

EORBLBHFR “BE” BRE-—MAFA NI N EEXRBBHRALN
BEABRFIRGLENIBERFF. FRAARTLREAERF I AL HRF 5
FEAABRBERNGK. BARLR. TERTEA “RIME” BE, HPEEk
HEXRAFERAERAEXUNENRAFER, vARARBHTREAR.
RERLTEEFERIUAR, DAECARERT AR,

“hk REEBEBRFINIBHRFAF - NRENEERRZH R G
%
BN R T REERERFIIBBEHFRFIITNRE S EHES RRFEN
ATHL, —AMRENMERRBEFREE . B REETRNEAERBIGH
REH-NRENEERIEER.

“HMEN RERARALSTOEN. ARR AN EDIEEEaR. KMk,
R¥E “REFFEE REARN., BEANREGCREOREAA R BESCEN IR H
REFFRERRRNURE FRETERECRA.

‘WA ERLEANEBRIRALEGI. 94 EH, —HT3EAZFER
REANTEFTZEOREESST. BRAATULEEZOR. %, HALEY
BEMEETEeAERIRAREDI. INLTF.

“HEHA” R “HEg” BRI SABRIRALED. IEEH, —FF

_3__.
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HARFEFTABESHFEEED. IO ENFERR AR FERENH>T. FHA
MMHATUREEER. BB, FRA LN RENECTELAEHL B EE
EHI. TIHAT.

“PH” ZRBAMERLRALEG. TINIELAEARE, GEEOREREY A
BEBK. ZARENRERASRSRALEGI. VNAFEE £ HEERK.
W AR R,

"EA LG REEALTERASHMANRTES. KX BXSETHR.
AR WEARARBRARENEEOREUBRECABRSBALEY 9.79, £K
THWAERORFAEES 9.7 AL ESRARBRER LAy %,
ANBREARAREEZD .79 £ IR AE TR BT 7l 047

“HAMY” W HAY BREATHEREMBEAGTEAIRERAH S
HBMARES. B, FBHl “C-T-G-A" TEEHNHFF “G-A-C-T” &&. HA
BEHSTZENEANTURT MR 2HE. B ANEIREN FHBE
ZEETNREREEAVE RN,

“REME” ZREEAARE, TURHLQERLZARE. “HorRAE B
—RMELEAHFI, EEDTHHQNGELEANNFANEREBG L. X/
RO H T EIAEEBEEMN &G THATHZ (Southern B9 #F &
NorthernBf @ %) k4. RALHFENFIRLREHTE L F M4 5L RE
WEFIERFIAENFEMEBERKOAGTHSE S, IHTERmHREBERE
KK ATFERRESES, BAEKEBERMNAGCERFTLRHEINE
EARFER LB EIHEAR.

“RRME 2R ERERMD S MARXB R BF ) L&+ % 54 R 4810
WERE. TRAEF 7N EAMAMET 2%, i EMECGALIGNAE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) ., MEGALIGNE & f AR 4E X [
W77 EwClusterdk bR W MR £ M F 5 (Higgins, D. G. Fo P.M. Sharp (1988)
Gene 73:237-244). ClusterZ IR EF AR Z MW EBH A4 F 5 H 5 &
K. RERBREURARRALE. HAERBF 7 0 5 A0 F 5B 1 4
HELEEITAHL:

3 AL FF 5B ] IC B iy % AN #
x 100

JF 5 Al 5% 55 30 —JF PUAS 8] W 3% 80— % 5B o] I s 2



10

15

20

25

30

- Y a . @ s wns
e ame Tt e 10

7 U A Clusterikx 8 f R4 & s by 4 3= wwJotun Hein M EMB/FF =
B By AR B = E & (Hein J., (1990) Methods in emzumology 183:625-645).

‘MMM ZHAERF T Z 6 HEF] 3T b ebAE N AL B R S BRR A A AE B R R
THRRKNGEE. ATHRITERRGAERA L, FRAEFHEERTEERL
BMMEAR; FEEANAZRTEERARMEEAR, RATW 874 LH
FHAEUEAENAERTAEREAR. RREABPOHELR, HERMA AR,
AAGRAOAEABK, LERFAEAR, XHARMEEAR.

“BRX” REEHETHDINAERNAF I EANEERFF . “RX#E” B#S5
“H X BB,

“ATEW” RIEHFPRGEAMBBEGLFEBHY. I LEESHTURER
bk, BEARAEEBREET. UBNANTHEREAARLS THEIEL Y ¥ H
e3P

“Giik” ERTENTREKS>TRERB, v Fa. Fab), XFv, HEHRY
GENEMARBLEEEI. INTE K.

“ABRLTE” ERFERELECRBNAERF I REREBTS AREKES
A, EEREREESERKIK,

“OBET —TFAERIRAERRGTRE (flln, FRERFAHBREHRE
RIF) ZFBH. Wi, —MERFLENFHIBRASREETEDI TR
RRARSELHR, CANANSHERB LKA LB EaRE P52
FHMBRLFTRRSEN. IRNEBHBRTREE —HAEN -2, bTHX
BHABHRREREE S YN 50, BREARA S U TR T RKRRE
BB G, BN RE L E 0,

WARRFH, “EE” REARALESAE 2T HE (LRERR
WU, ERFRMBEAATE) . wEARARANERARSTHS BERH®F
FRERAABENY, ERENS EUTRASKINRARAST AAEL L
R F 25, WAhoHAEL.

WAXFA, “GEAGAERIBELEE .79 REAEKRSRALEY
9.79 EREXERREXNMXRAACES. B, BAKEEHE. 2HB0UH
RAARBAFEN T RALE ARG MA DR BHAREY 9.79. £X 402
MEFZRRAKRBBER LS L 8 —WEH, A@orBAREEY 9.79 %
FRB 2% ob B BT U A1
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FERARBT —MFNEFR—— ADRLRALEET9. 79, HFEX LR HSEQ
ID NO: 2FF R B EBMFFI 4L k. KRN SRKTURELEMK. RARZK. &
REK, REELHER. ARANSKTURXARGLG =Y, KRNV FERNT
W, REAEAEANERREMEE P, ME. BE. SSHEY. Rafol
L) R A, REELAFFEFTANE L, KXWUN S KT UZEEL
Hy, R UREEEEMAN. ZARVNLRETAERTLIERBN FREABRKLE.

FEUREEALBSBALES 0.79 AR, AL XUS., KK
WETH, RiE “HB” . “4T4&8” fr “RXY° RRELALRFRXAGAL
HAaRAEEE 9.79 HENARFIRERBEENSR. REHS RO B 7
AEYPREUHTUE: (1) ¥R, P - PRS2 NEEBAREMAFRE
RFEEARAE (RANRRTAERAL) BA, FHRRNEXRTUR L
TUFRE BT FHDE, % (1) XM, BdF - SN EEBE
EIWENEARACEARRELERAE;, &F (111) I¥E—F, XPaH
FREF —Mtewm (LELZREXHNLEY, AlLRL-8) Bd; =&
F(IV) XK, KPR EERFIBEERRERTAH AN KT (Lo
WERFHRSWRFIRA RGN L ERAFINRETRFT ) EdE X ER,
OB, 0T UMP AN ERFHEBARARN B REEZN.

AERARBET2BHRYE (ZHER) , AXHHDALA SEQ ID NO:2 4
EBMFINEZRNSHETRAK. KLXAHEZEFBRF 744 SEQ ID NO: 1 #h#;
HBFI . ARPAHEIHEBRRAABRRALRE cDNA XEFLIAN. LAY
EHHEBFI2KN 1904 ML, HAHIEAE 1621-1890 % 7 89 NE A%,
REZECHRABURLA, MEREABRSRAEEG A MUY KA #,
TR HZADARORALEE T EFA MBI R BB E RN,

KLY ZHERT U DNA BRARE RNA K. DNA R4 cDNA. HEH
25 DNA B A T & H#y DNA. DNA W DR e el B W44y, DNA W DL R Ha 4t
EHEE. REORBERNEEXFHTLLE SEQ ID NO: 1 Ff 7 B4 45 X )5 7 #
AREAREHGERE. WREKAFA, “CBHOTRE ERXEATERESD
F A SEQ ID NO: 2 W& B K £k, {25 SEQ ID NO: 1 R R R K F 7l 4 £ 5|
BT 5.

%W SEQ ID NO: 2 MR AA WA BHRAE: RAERRLRNSRLFF;
BAEZKORDFHMERMPREFT, RBFRORRFR (Fotdh o4
WmAFH) URERDFF.
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RiE “GBERNEZERER” REAEREGLUIRNIBRTRIOCER IR
i/ RERTDFINEHRETR.

AEPEFRLRBRSRFHRNERE, HEDE5RKAARRGEAER
Folth% KRR ERM A, XU Fuiiey. REBFRNERFETURRKEL
EHEMTRARFEAREANTRGE, XUEFREREECERRERK. &
hERERENE R, DRFEFEN, FEERBRE - N EHFRABHRY
R, PHEE-AREMMEBREEA. kBN, ER2NIRERERS
% A Th ek .

KENESREULFHANFI AW ERER (ANFHZHAHED
50% fRBEAE TOWMHEREN) . ALK RESELETEARKARR S
PHBRTRRXWAEBHER., E2XLWT, “THEEF 2H OERHEETE
ERREEE TH XMk pL, & 0.2xSSC, 0.1%SDS, 60°C; 5 (2) X A &
M, o S0%(v/v) BEBLREE, 0.1%/4 /0. 1%Ficoll, 42C%H; R RER
AFFZENEREEEDAE OSUL L, BRIV LA KA RK. FH, T#
RWEBER BB LIKE SEQ ID NO: 2 iR ALK AHE N AN ¥Th

AEPRSREULFHANFARRANBRF B, WRXAKA, "HB
FEBEWKEZEIS I0AMUER, BERZED 2030 MHBR, EFRZED 50-
60 MEFR, RERZED 100 MEERUL. BRABRGMTATHRET
R@PCRUFEZN/BoBRTCAARIBALEG L TVIHEIHER.

KEAPRERMEBERE B U BOH ARG, ERMBALEHA.

AEFWHEDAMBE S B ALEE 9.7 WRRWEBERFIGEHENY
ERE. B, AXFBERARNRARERPEL TR, XEBREHEFLER
F: DAF4A GEEAR oDNA XERXXUBEFR RN EHBERFF, fv 2) k&
XENHERAUR SR A ZEHFMEO TR IR TR B,

KEUH DNA R BOFHI b A T A kB DA EA DNA 25 X4 DNA
P55 2) 1% & DNA K 5 LUK 15 BT ik % BK B9 W 4% DNA.

FR|IG P, 2EEHL DNA RFRER. DNA FRMEELFLRE
ZERANFT R, ELEAFEWHIER cDNA FRBAE. 2B RLMEY cDNA B
FHRAEFERNEREAZEAENGERER ST oRNA FRTH#F, BRAELR %
WK cDNA X%, RECoRNA W 7 R EFZMERAER, RAELTAH LE
K% (Qiagene) . T2 cDNA SUE 4 B @ % ¥ H i (Sambrook, et al., Molecular

._'7__
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Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . F W15 8| ¥ At B #9 cDNA &, v Clontech A8 By [H cDNA XX &E. ¥
HLEERARCHENE AN, FERIAORES DAL TIE.

WRAERTEAZLE cDNA XEFHESRLKPHER. XEFTEAE (EFR
F): (1)DNA-DNA # DNA-RNA £%; DFITEEH#AHEAREE; GOMZEA
S REREE ) TINEZEAARTE, WIAFEARFIARARAUEENFREY,
FAWNEHRANEOT Y. LRFETEH, WIS FFTERENA.

EEOMHFTES, #XFANEHEERLVANSZBTRANET —HLOF
B, HKEZED 10 MEHFR, BERZED 30 MEHFR, EFEZED S0 AMBHEH
B, BREFRZED 100 MEER. Wb, REWKEEEE 2000 MEFRZA,
WA 1000 MEHFRZA. WAHTANRU4BAEREARVWRERFIIGE R
By R ELE AR K DNA FFl. ARANEERSH A L B LA LR fER4.
DNA 4t R A B AT R &, KAERE R Rnmg £,

EEWQORFEY, BUNADEIREAREE .7 ERRANEEZHTH
FILFH AR Western Bk, BHAZIIERE, B &L RME (BELISA) %,

B A PCR # A ¥ H DNA/RNA By 5 3 (Saiki, et al. Science
1985;230: 1350~1354) WA H R FTRER L AN EE . &7 &R N E 52|
At cDNA B}, T[4t {E A RACE 3 (RACE - cDNA Rty 8 ), I F PCR &
B AT REAXFTAFHALFANIBERFRGCEE LKL, HTRAEAS
EARK. TRAERAF B IRER KBy g DNA/RNA B B

W R BN ALANEE, AL DNA RREWZUFTRFITRAE
BH 520 SR B4 4 ok 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) JUl .
BEZHERFINEZLTHAALAFEAANESF. HTRELKH DN FF, A
FEREH#IT. ANFENZTLNTEE cDNA F5, AR ALKE cDNA K
7.

AXALFREEERLANERERNER, URAXRKHHEEAR LA
AERARABEED .79 FEFFEXF IR AN EZTHH, UREEAH
RFEERZWTR S RS F %,

AEHF, FRAERSBAREE 9.7 WEREBFATHEANB S KT,
MR EAERAXAFTRSFBERNELARER. RiE B HEAAB{pHEY
FH. SHE. BERAE. EYARRE. AV ORRELRFE. HEX
FERETERKR. EXRXATERANRKREEESRRT: A4 P RANET T7

_8_
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B & F#y Fk 81K Rosenberg, et al. Gene, 1987, 56:125); #E'H I3 4% &g
&3k 9y pMSXND ik # 4K (Lee and Nathans, J Bio Chem. 263:3521,1988) fn
ERAHHPRANRFETARAEEORK. 22, AEREFZRAEHFR
E, HMANFMEARSTUR THEEAREIEER, REEFAN - NEERER
BESHAHNAEEL. BT RLEEABERETH.

FPHNEAAR RO TR THES RS AARLIRAEEY 9.79
#DNA F Rl B # R/ MERAE TN RERER, BT EQERINEL DNA
EA. DNAAREAR. AHELHBARE (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
Ry DNA FHIMAREEANREZREKRFIRNELREATLE, UHET mRVA &5 X
VR FHRERATH: AMAEH lac B trp BEHF; ANEHEHEH PL B3
T EMESH TRE M LN EHEZF. USVEERBERT. FH B H Sv40
B#T. REZHEN LTRs iy —LE ol TRHEAFNERMARE EY 4
REEFEFTRENEDT. RERALCEREFRBANEERESC A
FALTE. EEARFHENE BT IR ERXEGE AL AN P 0% RE2H
. TR DNA REWMAERET, BEALH 10 7 300 M EX, A
TEHTUHBEINER. TENATCEELHRL AR —Ney 100 2 270
MRAEE SV40 HRT. EEHRBARA NN S BEBTURBRENE
T%.

o, RERBRBHEE - NEENABMFCEE, UREH THEH
A E A RENR, PERAREFRAN S RERS. HEFHMEU
EREXNEE GFP), ZATAMNAENENRERAFEFEL NS,

AGB —BEUAARRRE A ABELNEE/ I AT (WBEHT.
BETEF) ptBEFTERE.

AEPF, mAAERLFBALEE 9.7 WEANERE S H L LB ERY
EARBTEALIKRINFIEN, UHRS AU S BRREA 8RN ERT
BhELEl. AE “FXHR KELER, vadan, SERKEEhan,
wHEAK, SRBEAGAE, pRd ek, REEATH: ABFE,
HEER SVARCRGRPIIRYE, AVARvES, e, Bhak
dn % S2 #, SF9; MMM CHO. COS 2 Bowes EX B AL,

FIARZWAPTA B DNAFFFI & A T DNA PRI E 4 AR L F T @M A
FEBEARARRBNERERAT. YFEHEHAD D AT, BRK

_9_
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DNA R T AT BB EKHEWIR, A CaCl, BAHE, AN RERY
AR A, THAEBGEA MeCl,. WREFE, B b THE FIANF EH#T.
UEEREBAY, THAWTH DNA #3074 B4 IEE, BE %A
WHEwBRES. £FIL. BRELEF.

BREANEL DNAER, AAXKKFNEHUERFANTHRREARAETE
WM AEBEORELEE 9.79 (Science, 1984; 224: 1431), —WEHAFUT F
.

M. AXKPHEBA AERSRAEER IV WERETR EXRE),
RACHUA B ERNELARA LR AB U BRI CENT A,

). EEENEREPHEFRFEIHMN,;

B AEFEASR AT L. SbEERK.

EXR (2) %, REFANEEAR, ERTPHANERETHEEAMNE
AESFE, EETHZHARAKHAGTRTES. YT ARAEKIE LM
MEERE, AEENx WREEBRRWFEFR) FFRENEHNT, HaRF
B3 — Bt [

EFE (3) %, EHFRTRETHRA. S ESRE L&k, Rou3
s, wREFE, THALHEN. LENPMEECRUEERIEANP B EL0®
AL EARNTS, BETERRABRBARARFBREY. XEFEAEEIT
RT: ¥AWEELE., FaNEALE G . B, BEHE. HF R
A, BB, 2 TFRENBREIR) . RMEN. EFXHREN. EREMHE
A (HPLC) fo & B M A BB AR R XL F F W& 4.

ARPNERUKES R ERA . MR Fodm G R TEER TRB BT,
Blaw, FRTBEME. B ERGKZE. ARF. S XRE. HIV R fof i
K%,

HEEEES P RREDEBENERREGELNEFALEIR, NAKAEL
FHERSRALES, REFOAEFARLBRE A AR N IR G #
. hREENRERXZARERPEAANX LS AR ALRNRY, #T
BRAEMBANEET AR BELRER.

AXRNEFREEpHAEELSRALZTORAERLBARES, &A%
RARALEOXRAREEFT, AEXRGHONENEIE. CEANES
HEARSREIMRGARAMIRGHT. WXFOWRERRARER R
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BENHAARBREEIBRNRY, F5 - SAXNORRBEILERA. &
ERBFAMERREEXALNHBREESRANLEALTYIMX, HFXEMX
iok 2

HEHH, RRAAABARLSRALEEE .19 WRERERmEEZNRRA
HEREMME. BRATELE. AKAFESEERR. XE. ARMEER, X
BRRAFEEFRT:

AHALGME: BE, FE. HE. %8, LRE, ahK, KEE,
FRERE, TEIE, wEakE, ERARE, EEEE, BRRARE, W
ZARE, Sk, ReEE, BHE TER TEAEE. £FE. BHREF
B, EWE, BE, AENE, 448, EWNE, BB, KEWHE

REAEELE: EAMRKS, BR, B, BEshESR, A
e, WEEHKE, ERERRK ZAEFLARIOAE, EARER

AKX EEAEAE: BHRXFRE, MAFRES, K. BHANWALKE
FARMER, BSXTRATARMEER, EMHRBMEREE, RNME, GEE, &
MEEEIXE, MRHFREIE

RE: REEHEFR, %K, F0NK, BHEEX, BHEEX, pHHSL
B, BAREER, AKX, OHK, dEREHEENL, ERE. TETEX.
B R R RE

FEERR: FAMARBAE, XEREMXTR, XAFEw, LK, &
FHER, REECMEK, BHHE, EENLH, BA-BFAGEE, TESE
REGGR, RXMEBREARATGRER, REBE4AEKRBESE

AEAHANBRABRALED 9.7 WRRREXH AL BN, hAgE
&,

REAHEZHRURES R ERN . R A fo SR T E8HFRBET,
flgo, TRTBMRFAXREMNE. BRATEAE. £ ¥R T EBMKRE.
RE. REEER, XLEAEME, DAMBKRRE.

AZXAMFRHETHRELEH UL RRE A HIELE GHEHAD AEEHS R
HERE .79 WA BT E. BAARBADRLSBALEEE 9.79 7%k 40 f 1
HEEME, THERAANBLET S AR EA XN EADEREE. 4
fn, REHYNELET, PELDIUERRREABRABARES 9.79 BB
HASHENASRIRELES 9.79 —REF., KENCHUEEREE N
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AR RBALEER 9.7 ARAACERELNRE. LE8. THRGEX
Wi ks, AABAOBREEEE 9.7 WREAATUS Ao RAREEE
9.79 HEHFHBRENE, REWNHZSKNTE, BEHFZEZHRAERLAES
FZERAEREEMF .

ERBEAFRAACEGYR, TURAZRSREEZEZD 9.79 IWANAEY
A MEs, BRIV NASERSRALED 9.79 MEZ R FEAHEE
FHEHMRBEINAARTRERA. ALARALEWH RS &, TUFKHR
HREAMNEANZEEADMEND. E5ADRIBBALES 9.79 £4 1
FRAFTEARIMAIENTRACHNEERE S TEHWERNMENZ RET
RIF. e, —BENASRSREAEES 9.79 5 TFHATHRIE.

FERRBTHER, KEFE. 4%, XN ERENTE U
EFRENTE., XEHETUR S ABRAARE T BHE. KA ARG T4
HAMBARFEEER 9.7 HELEENTR, XEREEEELIRT): %
TETA. EREHE. KEeHER. B, Fab fFBfv Fab REXEF 4B
RE.

FRBHENEAFTRAAGRIRELEES 9.7 EBEREEIY (0K
%, MER, ARE) WHZHBE, Z2REATATHEARRN, BEEFRT
HEERNE. SEAARSRALES 9.7 HETEAEHBERECEEFRTF
2 X JE # AR (Kohler and Milstein. Nature, 1975, 256:495-497), =& A,
A B-HBALBEAR, EBBV-RRXBHAEF. WAEEZRMEARNTERE4H
RAETRTH LA E AL Morrison et al ,PNAS, 1985,81: 6851). WO &
YA R SIRE B (U.S. Pat No.4946778) T Al T 4 = H A o B A2
EE9.79 By B AR,

TMABRAREAEED 9.7 WHRETHAFAEASLFEERS, ARNER
mATWAHERSRARES 9.9,

SNl REARER 9.7 BEHETHAKETHRE M ECERFIE,
ENEATRBEREALE A7, A B AR I IR T 1R 4 — # e 45 5w
AERTHESRYEMMABRETAES.

PEETRA TR AENE - RFRB AN AREE. DAARSBRALE
BT BFAENETRAKT S A IS E WE%EE, EXEY, &
EWE)RANMES. —NEENTERAREXHA 2w SPDP, K4tk my &3,
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BR_RENXY, REELESTHAL, XXX AETATRRASERSR
FHEE 9. 79 FENER.

AEHPHRATA TR TG 5EASE2RAEED 9.79 A0 ER.
HTFEYURENFET AR B EA SRS RFERD 9.79 7 £ REE.

AEHEABREBEFEZMAMNA RS RELES 9.79 KW DHRRY
., XBRABREAME TR e, BAHE FISH A8 H oM E. REFH
BAWAEBELBRALES 9.79 XF, TUAEREAMBRIRALEES 9.79
ERAMERFWEENMATOHAAR S REALED 9. 79 BIEANKAK.

KEAWFRATRHERED, Alin, RTAHEN. LFEIBEHTH
EME, FHT-ER SR ZENRRE RS, EXFNEFTRES.

HEANMRIBRALEES 9.7 HENTROTHATEMABTEN. £HE
NEATATFHRTBTAARSREALES .79 WEREARRE/REMERELR
BmMEE. RERRBRYE. EANERBRTEARGRERP TRITAT
RETRUABRLGBRALET .79, UHH AR AR, RFAEEE9.79
Tk, flin, —REROABRLSRFLES 9.7 TUREEN. BRXTE T
N ABRSRALES .79, BETE5THRARNE S, ERZESHK
SEE. FREAHNERBETERTATHETAGRSHARES 9.79 REH
EMRERNER. XETHENRAEB0ERIRE. BHEE. BRAEH
XFE. BAASTHE. BIREETATHRGAEESRAEEZS 9.79 B
FHUETBEBEZHRN. HWEBY RS AERIRALES 9.79 WEHRFRN
FHAREREG ST ET NTEAHXH (Sambrook, et al.). FHAELHEHDA MM
ARALZOI. VIR SBHERTARIABAETHBZARA.

FREBINALABARAN T EAE: RZBTRBREEENIAGBKNALR
B, RERSEREKER R E. EEAIRES) AW L BHERINERT, B
HamBHE2ENE.

WMEAMRIHEEEZED 9.79 oRNA HEM F B (B4 K X RNA f2 DNA) DL K
BBHERZANREZ A, BRI 0 T RNA BB RNA 4 F,
HERIHESBS TS EAGE RNA BSRELAXERTHRAVER. R
RNA fu DNA Rz B v ] O AT A9 1E (T RNA B¢ DNA & B AR KB, wHEHE%RE KL
FEREEGREZEBRABZAL) ZHA. KX RNA -7 7 3 4545 % RNA # DNA
FRIERSBREANHTRE. XM DN FHEEAREERY RNMA REBEF TH
T#. ATHMEBRSTHOREN, TRASATEALHTEM, W mHEN Y
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FHKE, BEBHF X ENEENASBRmER REmESn .

GEANERLSRALED 9.7 WEBFRITATEAGRSRALEES
9.79 WM XERALE . RECAARLSRALEE 9.7 WEEERTAH THRN
NGRS RAEES 9.7 WREETREAF RS TAERS R ALEY 9.79
WREEE, mEDAERSHAEES 9.79 B DNA FRITH T BERIFASH
ITRZUAW AR, RALEES 9.79 WRARKA., LHXHFEAEE Southern K
Wi, Northern Bk, FRLARE. XEBATEHRAFNRBEA, M
HRAREHTAE LRERE, REXVNZHTRY - HoReBTHENFEHE
EEMEF Microarray) % DNA ¥ R (X#h “EEXR” )L, AFo4E4+
EENEREEIDQFMERDY. AAGRSREAREE 9.79 HRW5 Wit
RNA-R & B 45 R B RT-PCR) R AP TR MA B, RABEE 9.79 X
4.

BRUMABRSRABES 9.79 ZAENRELTHATOHASRLREALE
H9.79HXHER. AR ALEES )T RENHACESEETFERA
G BAEES 9.79 DNA FRIMLWARE., B, k. EHAdEEEM
FHEF. THEANE A Southern EFiE. DNA F 5 247, PCR Ffo B fr 2 X 4
RRE. B4, REATHRPHEGN KL, HWA Northern &% . Western
B HEANEEALERE,

EXPNFFNRERECLRAMNESN. ZFFL2ERFER4RELA
REAREGUNBHEFATUEL 4. BH, FELTREARIHNALENAAK
. RE, RARVUETERFFIHE (ELL M) WREKRFEDTA
THLRERTE. REXKA, ATHILFIEERREARXEMEXEH, &£
FEENE - S RERIEDNAFR ERFLREHAL,

&2, ARFECDNASIEPCRE| # (fE¥%15-35bp), W LA FH & T34
Bk, RE, XL WA TFPRFEHECELARERN RER LS HE. RA
MUESHEY FIUNARA RS EBETET WML R,

HRERREERGPREMN R, REDNARME A ke ket . #
RAARANEZERS| Y, BIEMFE, THA AR BEREeENER
BABEFAREHEREEM, TAFREATANEE XUEEGEZER
#R. AGEARR D ANLEERFHAPLRITR, ATTHELERERY
cDNAJE .

YEcDNASE I 5 o I e (R AT R AL R X (FISH), T LU — A B 4
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BT RTINS, MBAWER, HWVermaZs, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988),

—HBEFAREMIBERGEERVE, WFAEREAR I ECERT
WS £ EHBEREFEHAHK. XLHEETRFHA L, V.Mckusick,Mendelian
Inheritance in Man (7] i 3¢ 5 Johns Hopkins University Welch Medical Library
BALKE) . RAETEARZEYON, AEEREVE MBI RERKE FHKRR
ZEB KRR,

BE RENZBRAABR MRENODNARERAFFNEZR. WRE—
LEMANERNMREARAERE, MERTELAMEEAMEF ARE 3,
MNERETHREZARERE. LREFIEERMR, BEFPRELEIRLE
EP SRR, AR B AR H LB 2R 25T cDNAJF 7Y #9 PCR¥T A& U 9 Bk %
EH. RECWHVEFERERESNERGo#EY, BB EMEER
A KO R BRI E A CDNA, TRRSOESOONMSETRAREE 2 —# (BRI
B AR B 0 9 B8 ) Fo g 20kb B F — AN EHD

AURAZAN SR, 2HHEREAERS. BAH . ERAHEHNS &
ENAREAEEERN. XERETURK, HHE. 28, H¥E. ZWE.
HBURENNEE, AENEERAARENEREEANURTE R MK
RNHEERFBAA . LAY TUUELGWA TERKET.

AEXAARBECF - NESHEABNEEREAANE, FEFEA ML H
FRANBRAGCHRS. GREEAR -8, TUAEHE. EARYENH LR
ANEEORFEENNFTLENETERT, ARTRBHAES. EHRYE
MR EENEFTHEAK L RA. i, KEARNEKRTUS R T HIET
EMEEER.

HMASMTUNTREAT A, wBIRHH. KA. BEK. LK.
ET. BARKANSHSRE. AGHRSRALEEY 9.79 AR BT /R
FRAENERENERSS. RATELANAGRSHERES 9.79 &y Ef5|
ERERBATHLEE, WAL F R, FERFHRELERDWE & 0 2 0.

THMERTHARZANEALETE. TR TREBRFERH B
FREMERATHE.

EIRXZAABHASRFEEZFA). DA ERL B ALT AN A &4
BHEE., TERAMRSRAREGI. INRA T TE, THEFEAERLS
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AEEEANRAENTE. £, 1B, 2-E¥R. -BY. 408 S-ARAT.
6-R AR, T-HARMR. S-MeMF. 9-M. 10-ALA. 11-BIfR. 12-KKJB.

B2 A4 B AR REEE G 9. 790 T 79K B A% i & ik B (SDS-PAGE)
9. 719kDa H BN AT E. A EATETENETLYT.

THESGEKREHG, X—FERARH., NEMR, IBTHOANHTHH
FEPTMAR TREALAKEE. THERA P AT HEELGNTRY E,
WEHBEEMEM4 I Sambrook FA, T HE: ZHZEFH New York: Cold
Spring Harbor Laboratory Press, 1989) 9 iRy &4, RIFBE & Hin g
W&

LA 1 AERSBEREED I.TINARE

ARBRBI/ B/ R — FERBMAF K ERNA, A Quik mRNA Isolation Kit
(Qiegene A8 /=& ) MERNAF 4B poly (A) mRNA. 2ug poly(A) mRNAZ i # FH
B.cDNA. FSmart cDNAW [&iX#H& (W E Clontech) ¥ cDNA B Bt E 1] 35 \ 2| pBSK (+)
HKk Clontech N 8] = R) & wAL A L, #{WDHS o, B M KcDNAE. HlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/:& /= %) F9ABI 377§
zh M FF X (Perkin-Elmer 2 &) P& fr A 7w B 095/ 3’ Kgdy 5 5. % 0 Z 8y cDNAFF
F 5 B W /A EDNAFF 5 335 & ( Genebank )¥HAT th ik, £ R X I b — N2 1334507
HycDNAJF 7 4 3 B#9DNA. 1833 & ik — 3 5\ 5| 0 X% 57 B8 BT 8- 9 3 N\ cDNA A Bt # 4T U ii]
Mz, FERYE, 1334g07 7B 444K cDNAX 1904bp ( #uSeq ID NO: 1FF37 ) ,
ME1621bpZE1890bpH — A~ 270bphy AL ILAER (ORF) , R —MFHHEER (20
Seq ID NO:2f ) . RAT W EH 4 KpBS-1334g07, HmAHEG Fa4 b AM
MAREEEHI. 79,

SEHEF2: FRT-PCRY =M AR AL EEY. 198 2 F

P FE B 4 MO R RNA K AR, Bloligo-dT % 5 4 # 47 ¥ #% F K & A& cDNA, A
Qiagene My F| & 4h{t )5, A T 7 5| 4 2 4TPCRY 3¢ .

Primerl:  5°- TACTTGTGCTATTTTGATACATGC -3°  (SEQ ID NO: 3)

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

Primer144-FSEQ ID NO: 1845 ey 2 1opFF 2ty IE & 5

Primer2 % SEQ ID NO: 18 s B9 3° 3% K 14 5 5.

TRERNUKEAE: ESOu W R EER F4450mmol/L KCI, 10mmol /L Tris-
C1, (pH8.5), 1. Smmol/L MgCl,,200 pmol/L dNTP, 10pmol5|4y, 1UHTaq DNARE & B
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(Clontech/A & = &) . 7EPE9600A DNAIEERL (Perkin-Elmer/Ad]) LT A 24K
BL25AE B: 94°C 30sec; 55°C 30sec; 72°C 2min, ZERT-PCRET[E Btk B -actinf
FEdE At B F R = E R, 3 WA QIAGENA T Wik A & 4hth, RITARE
AA E&E 2 pCREAR L (InvitrogenF & &) . DNAF 5 447 £ R & HAPCR™ Hr by
DNAF %) 5 SEQ ID NO: 1F7 & #1-1904bp 248 [H .

LA 3: Northern HHEMESWALMBEYRELEGI. IR F ey R &k:

Bl — ¥ i B S RNA[Anal. Biochem 1987, 162,156-159]. #4358 M5 &
BRMKE-R k. BAMPRARM-25SaMITAR By, 0. 2MZ B840 (pH4. 0) x4
FHITHAR, WAVEERHER o1/ SEPNEF-RXE (49: 1), BEEEN.
REAME, WMAREE (0.84R) HERBEHHCHFBRNATIE. 475 2 HRNAY
ERTONZ B sk, THRFETAP. FH20ug RNA, 7E220mM 3— (N-"Dohfk ) A&k
B (pH7.0) -5uMZ B4%—1mM EDTA-2. DMV BEEY 1. 2%BRAGME LR Ik L #4T 3k, RE#
BEMBAEREL. A o-"P dATPE W MEHLE| 4% # & P-4 E DNARR 4. F7
HYDNAZR 4t A B LET R VPCRY WA Sl 2 RFELEEHI. 9% % K F 7 (1621bp E
1890bp) . ¥ 32P-HFiE 94T (42 x 10%cpm/ml ) 5% TRNA R B T B & —
WA R TA2CR R RAE, B A 50% % BEF-250M KH,PO, (pH7.4) -5 x SSC-5 x
Denhardt’s A 0200 u g/mI&EHEDNA, R Z G, WHREAL x SSC-0. 1%SDSF -F55°C
#%30min, RJ5, A Phosphor Imagers 4T &.

L4 BEAANBRESREALEG. TINEINER. B LN

MRYESEQ ID NO: 1A E 1T R A K F 5, it — x4 REd ¥ Y, 55
R

Primer3: 5°-CCCCATATGATGCACACCTTCGCCGACTTCACT-3’ (Seq ID No:5)

Primer4: 5’-CCCGAATTCCTATGTCGCCCAGGCTGGTGTCGA-3" (Seq ID No: 6)

Lo P B G| 4 57 3 20 Bl & A Nde T fnBcoR IBE Y14 4, HJE 2051 4 B 4 B 5 3 Ao
YW 4L 5, NdelAuEcoR I B {iL & Al B F & 3k # 4K £ pET-28b (+) (Novagen/)
& f= f, Cat.No.69865.3) LM # M WYIBA A, N SK B By E #ypBS-
1334g07 b A AR, $H4TPCRR M. PCRE B A : MAKMS0 u 144 pBS-1334g07
M *110pg. 5| #Primer-3FuPrimer—44» 5| 4 10pmol. Advantage polymerase Mix
(Clontech/A 8] =& ) 1pl., EFHFEH: 94°C 20s, 60°C 30s, 68°C 2 min, 254N
¥R. FINdelfsEcoRIZ#| x4 38 / 4y fu i L pET-28 (+) 34T M1, 2 BB K K &,
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HATIEEMEE., EETWRLAENMSEARTEEMS o, EEFNEBE (£
W30 pg/ml ) WIBEAREFRIBE, FEEPCRyEFHHMEME, FHTAF.
Phe 5 A E# B P M L B (pET-1334g07) AR SRR EL TR ABITE
BL21 (DE3) plySs (Novagen/A & /). ERFMEER (ZRE30us/ml) HLBHKSE
Ak, fFEWBL2 (pET-1334g07) HE3TCEFREXMTA KN, WAIPTCELRE
lmmol/L, SLHHRII. BUOREFR, SHEFRHEE, BOKRELE, HAtk56
MNEHE® (6His-Tag) &M EFEA4His. Bind Quick Cartridge (Novagen/:#
FR) RITEN, BRTHAMNENEDA BRI REEEGI.79. £SDS-PAGEH
W, 7E9.79kDafbfRE| — &AW (E2) . ¥iZAWEY ZPVDFHE - HEdams KA
HEAHITN- SR BRBRT R AT, & RN-SR1SANE AR 5SEQ ID NO: 257 F HyN-3% 15/ &
EBRETLHME.

LRSS MAERSRELEEI. TIFERE 4

R EREBRMA (PEAER) AR TRABBESEABEG. 195 FHN £ K.

NH2-Met-His-Thr—Phe-Ala—Asp-Phe-Thr—-Arg—Cys—Phe-GIin—Asn-Gly-Tyr—COOH
(SEQ IDNO: 7). HiZFMAMShERAMFDFOREEABEHRESL, TSN
Avrameas, et al. Immunochemistry,1969;6:43, Himg LR BT FE LK E S Y
IREBREANAZERR, VARBALEREGSRES I A RA R KERN M
R —RK. RAZIS ug/mlFmE ARG % REAWEH L HERBELISAR F % i
BE ARG RE. A& EA-Sepharose AR EN R AL BT 5B R Ig6. #F K
HoTRURATE LW SepharosedBiE b, Al FABEHE AL g6 2B E RKAIE.
FENIFIE LR NA TR TR RS ABRLRFEEED). 1944,

Embl 6: KXW S HER R BAERXFA WA

AEXAHZHHBRT AN S EN IR RACRREH AL T ENA
#, WHEZHRATETFRRENEY L LS REA S EEAR cDNA R
ERARTOARZNNEBERF PR EE RN L EFBRFF, k— FETH
ZHEHBUAR AN SZBERFIRAARN S UERFFEER A AR R EAR
T REREERY.

FEBHHENRARLAY ST SEQ 1D NO: 1 BB A4EWESH
Mg BAERRESY, FRARERR TR - LALRTRECHRL AN SNH
B FIREF RN S HHERTFT]. BB R F R SR A 8% . Southern By 7% .
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Northern Ep#is B W %, ENHRBENN IR ERERE T ERELEWF
RAEAMENTRER., XLHEFAHFRR: B2 THRNREYEALSHEHN
AXERAHFTHLR, UEREIEENERRENE LR MH R AR S
Ryprf., REFRXBABECHFILEHLNLXERAHE, FREFHg 58
VBAR., 2XFRIE, AEXLHBEHB R RESBBE. KLHEH A
BERENEEAE (WREEREMRENEE), UFELAXFRBHKEAKY
FRMBNES., ALHARANEHEERE: F— X4 R RN S
HMHEB SEQ ID NO: 1 AR EMNHWEBTRAR, F_LHEH4EHLSEREHN
M F® SEQ ID NO: 1 MEREANELF B B, ARELHiM 257 3T K i E
HREEERB L, ERXEBRENNABAGT, F-XEH4S5HRNLRFRN
BT MUY .
—. AR A

WAL Z 4% SEQ ID NO: 1 +HBEGHFRA BAELIHSS, NE
BEUTRNAFELRG LAY E:
, BERNMEETBE N 18-50 MEH R,
, GCAEN 30%-70%, A3tW k550 42 23 Ao,
, WA AN B AN
, FEULERENTEANWELRS, REHR—PETENFF o4, BIEEZW
WRS A SR RFF T XH (B SEQ ID NO: 1) v EaWERNERF K
REAR#ATRBERLE, F5FRSTFRENREL AT sSusi A8 15
NESHETSME, WZWEES — BT R EA,
5 MBRHEETRAKRANAEREANENF4EN#—F B LR,

FER A B &7 E BTG PR H & R UL T A4

W4 1 (probel), BTH X4, 5 SEQ ID No: 1 WEFEK B RAFR

R B (41Nt ):

5'~TGCACACCTTCGCCGACTTCACTAGATGTTTCCAAAATGGT-3' ( SEQ ID NO: 8)

#et 2 (probe2), BFH _KH4r, MY T SEQ ID NO: 1 WyEFEHK B

EEAFBHEERREFH] (41Nt )

5'-TGCACACCTTCGCCGACTTCCCTAGATGTTTCCAAAATGGT-3’ ( SEQ ID NO: 9)

HUTRAKLE S BA XN R YR RR R EEE T %E5%
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) UL K& B ¥ F 4 4~
FRESBRFRAHED (T RBEEBEED (1998 £ER) (R ERAELE

O N Y
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B & &
1, MABTEE R KR4 4 3R 3L DNA

PR 1) HFSRFTEREANEEHFALBRANRERLBARRE ZH R
(PBS) ¥ M. AHIRFRATHHARMR NS, BIEPRRFHLEHE. 2)
PL1000g BSH0AER 10 440, 3) RIS REMHE (0. 25mol /L FEHE; 25mmol /L
Tris-HCL, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &&FIiE (A% 10ml/g). 4)
HEACHRGRBULEAIRALER, EEHLP LB, 5) 1000g H 10
G, 6) ERMARIE (F 0.1g RWALER M 1-5m1), FBL 1000g B 10
G, 1) ARMBENRERTE (F 0. 1g RWASHER M Inl), REBUTHE
3k %
2, DNA KB Hh#R ik

H%: 1) A 1-10m1 % PBS JE4AM, 1000g T 10 4h. 2) FAX s B
ERFVESN M (1x10° 480 /ml) &V NA 100ul RMEEHFH. 3) Ao SDS F4&
BEA 1, mREEZERZME SIS EEMANZBRITE Y, ARTHRLSBEK
ORISR DUBRE, HBREHETR, X—EAHELI AR ~E. 4) v
Z UK ZLKE 200ug/ml. 5) S0CRBRR 1 MHHA 37°C BRRFPHAE. 6)
FEERBERR: € RAE (25 24: 1) #H3E, EATOYLEHELS 10 54,
AN EELE, TNEFHTEQ., 7)) BAHESEEHS. 8) ALEHEH:
FREE (24 1) @R, B 1004, 9) EODNAWAKBEEBREHE. K5 #H4T DNA
Wy S g 7B L.
3, DNA By 4bfbfn 2B iR

HB: 1) # 1/10 4547 2mol /L BB 4 2 544 100% 7,8 fu 2| DNA B+,
B, E-200CKE 1 MHREIR. 2) B0 10 04, 3) MR BRE N B,
4) A T0%4 7.8 S00ul BRI, B/l S 4. 5) MU B BENE 28, A 500ul
RUBHRATIE, B 5 4. 6) MRHREH LB, REERALLEAEE
BRARCBTA., BATHR 10-15 24, UEXELBEL. SEFEFRREEAT
%, TNBAEETHEME. 7) QUMK TE SiKER DN LR, RERERSEAR
ERR, FEZRHE M TE, BAE DNA ZHEM, £ 1-5x10° SHM TR IN A Y
He 1ul.

UTE 8-13 PRRA FROABR LT, TNTEEHTE 14 BB,
8) # RNA B A fwZ| DNA BH P, ZRE N 100ug/ml, 37°C {R3E 30 54, 9) A
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SDS fudk E W K, ZREE A 0.5%F0 100ug/ml. 37°C fRiE 30 -4F. 10) FI%4&
R RE: €47 RAE (25 240 1) @EEER, B 10 4. 11) MOBH
KA, AEEBHES: RABE (24: 1) EFHHE, BO 10 54, 12) AUHBY
A, Am 1710 AR 2mol/L BEBRSY AN 2.5 A 78, RAE-20C 1 A, 13)
Bl T0%ZBR 1005 B sk Lk, SATH, E'UER, IBREF 3-6 FER. 14)
BURE Aggo 51 Aggy AR DNA B9 SEE R, 15) 3B H K F-20°C,

PR 8 &

1) B 4x2 KEBYRNNBBAERE (NC ), FHLEL ERERE SR
BEEHS, §—H4FWEK NC B, UWEEFEWNERIRI2INAGRER S
BEXAFLE .

2) BRBEAEE 158 A, nFHEL EZEPET.

3) ET#R¥A 0.1mol/LNaOH, 1.5mol/LNaCl #yR4E L 5 48 (FWx%k), BTE
TFEEA 0.5mol/L Tris~HC1 (pH7.0), 3mol/LNaCl MyjE4E b 5 A4 (Fk), B
+.
4) KT THBEP, UEHEEE, 60-80C ERTF¥ 2 /M,

A AR
1) 3u1Probe (0.10D/10pu 1), AN 2 p1Kinase &, 8-10 uCi y—>2P-dATP+2U
Kinase, AW ELEF 201,

2) 37C fRif 2 /NEE,

3) he 1/5 RARERE E 4T H| (BPB),

4) it Sephadex G50 A%,

5) £4 P-Probe WA HWREE —& (T Monitor K ),

6) 5 #/%, WHE10-15 %,

1) ABAENEXERNECEE

8) &3 % — YW R AU BR K BT % % 4 2P-Probe (% — i b W Ey-"2P-dATP ),

A2
WHEBEE THERZH, o 3-10mg A2 # (10xDenhardt s; 6xSSC, 0. lmg/ml
CT DNA (/N4HIBR DNA), ), HEFFO)E, 68°C KB 2 /EY,
R
KEHRRH LA, WARETHERS, HER0F, 42°CKERIK.
Pl
BT S
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1) BUH B Sy AE .

2) 2xSSC, 0.1%SDS 7, 40°C ¥% 15 24F (2 %),

3) 0.1xSSC, 0.1%SDS =, 40°C #% 15 440 (2 %k ).

4) 0.1xSSC, 0.1%SDS ¥, 55°C #& 30 404% (2 3%k), ZiEEET.

TR B
1) B B ST,
2) 2xSSC, 0.1%SDS ¥, 37°C ¥ 15 2%k (2 k).
3) 0.1xSSC, 0.1%SDS #, 37°C # 15 24 (2 3k).
4) 0.1xSSC, 0.1%SDS =, 40°C % 15 4-4F (23%), EBET.

X-tg B%:
=70°C, X-XE B® (KK B AR R B AT M8 5% ).
LI ER:

RAGBREABAGRATHRIEE, N ERMG LR R EERA
RNERH; WRAGHREABAGFAATHRRNEZR, HF4 1 WRRBRNERE
MEBRTH - MRARIRNRAEEE. BOTARH | BRI EL
HEEZBHBRAETAAS T W EERERRA,

SE#Ef] 7 DNA Microarray

EEG A HEEMER (DNA Microarray) RE M B4 B R LR F fokH 24
ANEFFHUMALGFEIR, CRBEFAENRELEILBEARN. B5ENH
MERE. BEREKL, REATEAN I ER T MBS bR f0H, 1l
HERE. R BREMIATANEENEN. RRVWEBHBTHELE DNA
RTEACREAA THARFEFT XA, FRAG R4 S4B H 2 T
AMBEFRAARFEE, RRGDW, wREMER. LRAF S BEH T
BA % MkE, T 5F M DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X #k Helle, R. A., Schema, M., Cha i, A. , Shalom, D,
(1997) PNAS 94:2150-2155.

BMAF 2K cDNA 351t 4000 £ £ A4 % 745 4 3 DNA, b4 X % 91 oy
EHRHH. HUNDA BT PR #ATY W, AUFBY & W)E %2k EH 2
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500ng/ul kX4, FA Cartesian 7500 S (W H £E Cartesian AF) X T
FL, RERZFENEEY 280 um, #EMEGHAHTAE. T8, BT E4Z
BROCF B, BB THRME DNA B R ASE R FSARYGHE . REG S BEX
MFERZMBRE, KLEOANARELESRR.
BB IR RS 4 Mt
0. 2%SDS $E3& 1 44k,
ddH,0 S FE R, B 1 5%,
NaBH, 37 5 204%;
95°C AR 2 s
0. 2%SDS ¥ 1 44F;
ddH,0 7 K ;
: KT, 15°CHF Fud&A.
(=) HEFRIE

HA=3E0 0 AAGRECALENERT AR (230 HyEHHk) S
# & mRNA, R Oligotex mRNA Midi Kit (@ QiaGen 4NE]) 44k, mRNA, BT R %
T 2 ¥ % K& A Cy3dUTP (S-Amino—propargyl-2-—deoxyuridine 5—triphate
coupled to Cy3 fluorescent dye, W H Amersham Phamacia Biotech 4 &) ARiD
ARBEAHEH oRNA, B3 KKA CySAUTP (5-Amino—propargyl-2 —deoxyuridine
S>-triphate coupled to Cy5 fluorescent dye, W & Amersham Phamacia Biotech
AR FENERFTAL (RETR BB ) oRNA, Z40E $14 B4, B
KIS BREBR I &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) #£X

AR REULHAHALAGES 5SS E —RE UniHydb™ Hybridization
Solution (M B TeleChem A &) XXM P HATLZ 16 /K, FRA &R (1
SSC, 0. 2%SDS ) #ti% & A ScanArray 3000 34 (M8 X General Scanning 4
B ) #ATEH, SHOELA Inagene ## (£ Biodiscovery A ) #7HKE
AHTALE, HHEA AW Cy3/CyS .

N ENAEREAR (RESR R ANtk) 25 A E YW, FE. WL, Mo
Fe¥r, ReFF. RGRF. WORMR. BIRR. BANF. B, BOFHE. R 184Cy3/CySthfi
LUFHTE. (FH) ., HETLRALHFRNA DRI NAEEY. T9% A 48 fg o~

OOﬁc\Lh.hw[\J:—a



FUREE G RL R

------

29



5

10

15

20

25

30

------

(1) "‘ﬂiﬁ E‘:
(D EWRARK: ABRLSBEZEGI. IRAERDTFH
1iD) FHI$E: 9

(2) SEQ ID NO: 1894 &
(1) F 7 454

(A)KF: 1904bp

(B) XA : ¥B]

C)gd: Xa

D) &My &K

(i) a-F %A cDNA
(x1) FF#|#38: SEQ ID NO: 1:
1 TACTTGTGGTATTTTGATACATGCATACAATGCGCAATGATCAAATAGGGTATTCGGATA

61 TCCATAACCTCAAACATTTAGCATTGTGTTGGGAACATCTCAAACCTTTTCTTCTGATTA
121 TTTTGAAATAGACAATATATTGTTGTTAGTTATAGTCACCCTACCATGCTATCAAACACT
181 AGGAACTCGCTCCTTCTATCTAACTGTGTTTCTACCCCTTAACCACCCTCTTTTCATCCC
241 CTCTTCCTACAGCCTTCCCACCTTCTGGTAGCCATCATTCTAACCTCTACCTCCAGATCA
301 GCTTTTTTGCTCTCACATCTGAGTGAGAACATCTGAAGTTTGTCTTTCTGTGCCTGGCTT
361 ATTTCACTTAACTTAATGACATCCACTTCCATCCATGTTGCTGCAAATGACAGGATTTCA
421 TTCTTTTTGTGGCTGAATAGTGTTCTGTTATATATACACCATATTTTCTGTATCCTTTCA
481 TCTGTTGACAAGCACTTAGGCTGATCCCTTATCTTTGCTACTGTGAATAGTGCTGCCATG
541 AGCATGAGGAGGCAGGCAGCACTTTATGTTCCAACTTCCTTTCCTTTGGATAAACACCCA
601 GCAGTGGGATTTTTGTGGTATGGCTCCTCTTAAGGAGCCTCCATACTGTTTCCCAGAGTG
661 GCTGGACTAATTTACATTCCCATCAACAGTGTGAGAGAGTTCCCTTCTCTCTATATCCTT
721 GCCAGCATTTGTTAATTTTGTCTTTGATAATAGCCATCCCAAATGGGTGAGACGATACCT
781 CACTGTGGTTTGGATTTCTCTTCGCCTGATGATTAGTGATGTTGAGTATTTTTTCATACA
841 TCTGTTGGCCATTTCTATGTCTTCTTTTGAGAAATGTCTATTCAGAGCCTTTGCCCACTT
901 TTAAATGTGATTATTTGTTTTTTTTGCTGCTGAGTTGTTTGAGTTCCTTGTATATTCGGE
961 ATAGTAGTCCCTTGTTGGATGAATGCATCCAAGCCTTTAGGGTTCCACTACACATCACAC

30
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1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861

*+9 06
» [ ]

ACATACACGTATGTATAAACAGAATACTGCATACGTGCTAAACATGCACAGGAAGGTACC
AGACTACACATCATTCTTCAACTTGCTGTTTTCATTCAACAATACAGCTTTGAGGTTTCT
CCATTTTTTTTTTTTTTTTTGAGACAGGGTCTTGTTCTGTTTCCCAGGCCGGAGTGCAGT
GGTGTGATCTTGGCCCACTGCAACTTCTGCTTTCTGGGCCCAATCAATCCTCACACCTCA
GCCTCCTGAGTAAACTGGGTCCACAGGCAGGGGCCACCATGCCCAGCTAATTTTTGTATT
TTTTAGTAGAGATGGGGTTTTGCCATGTTGCCCAGGCTGGTCTTGAACCCCTGGGCTCAA
GCAATCAGCCCCCCCTCAGCCTCCTGCAGTGCTGAGATTACCAGGGTGAGCCACTGCACC
CGGCTCTCCATGTTGATACATATAAATCTACTTATTTGTGTAAACCATCACACAGTTTTC
CTTCCATTTACCTATTTTCCTTCTCACAGGTACTTTTAGTGGCTTCCGGGTTTTTGCTGC
CGTGTCCCCTTGTGCACATGTGAAGTTTCTCCAGAACTGCAGCTGCCAGGTATGTAGGCT
ATGCACACCTTCGCCGACTTCACTAGATGTTTCCAAAATGGTTATCCCAAATCATATTCC
CGCCAGCAGCAGAGGATGGTTCTTCATCACATCCTCACACCACCCATGGCACTGTCACGC
CCTTTGACAGTTCCCAATCTGATAAACGTGAAAGGGCTTAAAAGCACTGGCCAGGCGTGG
TGGCTCACGTCTGTAGTCCCAGCGCTTTGGGAGGCCAAGGTGGGAGGATCACTTGACCCC
AGGAGTTCGACACCAGCCTGGGCGACATAGTGGGACCCCATTTC

(3) SEQ ID NO: 281 RB.:
(i) F 5 45 1E -
WDEE: INEEH
B)XA. AXH
D)L &%
GDATFEE: 2K
(xi) F#|#: SEQ ID NO: 2:

1 Met
16 Pro
31 Ile
46 Asn
61 Trp
76 Gly

His
Lys
Leu
Leu
Leu

Ser

Thr
Ser
Thr
Ile
Thr

Leu

Phe
Tyr
Pro
Asn
Ser

Asp

Ala
Ser
Pro
Val
Val

Pro

(4) SEQ ID NO: 3&#y1z B

Asp
Arg
Met
Lys
Val
Arg

Phe
Gln
Ala
Gly
Pro

Ser

Thr
Gln
Leu
Leu
Ala

Ser

Arg
Gln
Ser
Lys
Leu

Thr

Cys
Arg
Arg
Ser
Trp

Pro

Phe
Met
Pro
Thr
Glu
Ala

Gin
Val
Leu
Gly
Ala
Trp

Asn
Leu
Thr
Gln
Lys
Ala

Gly
His
Val
Ala
Val
Thr

31

Tvr
His
Pro
Trp
Gly
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(1) ¥ 5| %4

A KE: 4mE

B)YXE: B

C) M. 24

D) w1 B
(D) TER: EBHB
(xi) FH#£: SEQ ID NO: 3:

TACTTGTGGTATTTTCATACATGC

(5)SEQ ID NO: 441 A,
(i) F 5| %A
A KE:. 24m %
B XA ¥
C) sh: B4
D) EHEH: 44
(DAFAA: ENHES
(xi) F 5 4#43R: SEQ ID NO: 4:
GAAATGGGGTCCCACTATGTCGCC

(6)SEQ ID NO: 5ehyfs &
(1) 7 5 4 4E
(MK 33
B XA: H%
© M. pi
D) FA 54 &
D AFAA: E¥Hn

(xi) F 7/ #&£: SEQ ID NO : 3-
CCCCATATGATGCACACCTTCGCCGACTTCACT

(7)SEQ ID NO: 6#y1% &

(1) 7 5 4 4E
WEE: 33@x

------

33

24

24

32
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BYXA: HB
€ 4. 24
D I &M 4K
(D) TFEE: EHUHEH
(xi) FF#|#3£: SEQ ID NO : 6:
CCCGAATTCCTATGTCGCCCAGGCTGGTGTCGA

(8) SEQ ID NO: 7HyfZ K.:
(1) FF 5| 854L -
W KFE: 1ISA|/EH
(B) %(A. AXH
D) FHIEM: &
(DATEH: FK
(xi) F 5| #k: SEQ ID NO: 7:

Met-His-Thr-Phe—Ala-Asp-Phe-Thr—Arg—-Cys—Phe—Gln-Asn—-Gly-Tyr

(9) SEQ ID NO: 8#y1% K.
(1) JF 5 #54E
WKE: a18x
B XR: YB
(OK: 1. 308X
DY EHEH: &K
(D aTXR: EUH®R
(xi) FF 7 4%3R: SEQ ID NO : 8:

TGCACACCTTCGCCGACTTCACTAGATGTTTCCAAAATGGT

(10)SEQ ID NO: 9%y B
(1) 7 5| $4E
A K FE: 41m 3t
B XA H®
C) M. 24
D) w41 4%

oooooo

33

33

41



(D)AFEA: EYMHR
(xi) F 5 #3£: SEQ ID NO : 9:
TGCACACCTTCGCCGACTTCCCTAGATGTTTCCAAAATGGT

41

34
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