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1. —FABHEIK - — A0 E-5-RBMEEEE 8. 91, XA TFEREH: SEQID
NO:2 i RN BRBMATIMEIK. RESRAFRAB. XUAWRTEHR.
). WA ER LRGSR, EBEETFHRASK. XOARMTENHWEAER
K5 A5 SBQ ID NO: 2 i R B EBFFI Z D 95hey M FE .
3. WMARER 2 RN EIK, EBMEETFTEMLRA SEQ ID NO: 2 frrwy & E
BF TN E K.
4, —RABHLIBER, EREETFHRASBERAEHE THFH—

(a) %45 R4 SEQ ID NO:2 i FEAXBFFMERRE R B, X604, T4

W% ER;

b 528F% (2) NI HUER; &

() 5 (a) &% (b)) HED THAKKFZER.
5. WRHERAFRANIUER, ARCEETHRASFBFREEHFD LA SEQ

ID NO: 2 Fr R AEBRFIWF U HR.

6. AMFER 4 RN EIHER, REAETHRSBEFRNFFEEH SEQID
NO: 1 = 436-681 {x #y FF 78 SEQ ID NO: 1 4 1-1867 LM F 5l
7. —HEENFLIBERNEARE, HFTEETURBRAER -6 P Hy(E
—BAERFRLIBEBRERE. PEREREARARGHET RN EH KA,
8. —HAFNELUEBYREIBAEEIHNE, IHEETFTEREHE T
—frE AR

(a) ANFER THANELBEAREMREENFIAM; =

) AAMFER 4-6 PHE—RABERFTREIVERENVRLE RN F LA,
9, — P A - EAWME-S-BRMIEER L. I FHNSFRNRETE, ABHEET
Br 7 A4

(a) XL -SHE-5-RBEEHS.ILAHT, EABRMNERSFEHT
BihEEaME;

() AEFU TS EHRA -S4 -S-RR TR 8. 91 BN E K.
10, —Frth5 4 REAWHE, RBEETHARGREE —EUE-S-RBAR
B 8. 91 M S HNHTK.
11, —XBEHRRFETERERRREN Y, HBEETENREEN. RE.
HERRMNG A NE-S-RBREFH 8. I WENNLEN.
12, WK ER 11 iRy ed, HSMLETER SEQ ID No: 1 i FW S B H
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13. —HARAER 1L FAMAUNER, RREETHRUEGWATAY -4
%%5ﬁﬁkﬁﬁ8ﬂﬁﬁw A TE W B O 3

L — AR S AR E R 1-3 R AR — AR BRI S RO X R R B R
&%ﬁ&,ﬁﬁﬁﬁ%ﬁﬁﬁﬁwﬁﬁiﬁ%%ﬁi R E R T PT R £ Rk B T
REBAEBERPEI R RS RAZERFERRENORFRLR.
15, WRAHER 1-3 bR RHERFRSKOEA, ABEEFELATH
B -SSR MR 8. 01 MBI, BB A, BHEARWEA; REAT
Bk A5 0 T
16. XK ER 4-6 FHE—RAERFRANBRAITFHER, LREETFEHE
HE WA TFERYMER, REENEAR FAXERN, SE4AFHERRS
AT |
17, mBRHER 16 R 11 FWE-—RAERFRNSK. SHEBRRLEHH
RE, RRMEETFRFASHK. 2BFBILEMNN. R EHHRMEA
UEAHRABEES S L TEETNRAAREADHRBITE = ﬁ%ﬁSﬁﬁ
TS 91 RUHANRRNENALA.
18. MAEH 1-6 R 11 FHE—BRHNERFRNSK. SHHFRR AW
H, RREATARRSK. SUTRAMGWHEA THRT oBEME, 0K
W, HIVE s R R Ao s R R EWE A,
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—HFHFR———EUE-S-RREREE 8. Il RBEAME RN ELER

REVRTEWERGE, A, KRAPHRT —HFHEIK—24
W -S-R ARS8 91, UWRATKERNEIBERFI. ARAEPRLS
BHB®mAs K&,

ERABMMNRMY, CFARGEEFAEIBPREENEN. ETEHEERRR
H—RAA AR NBREAAZRER (B) HERAFTABURER. BEENEIREG X
BEARNSRREHAM. XBEFNRE, TUBHIARNEERSTHE
WhE, HAEEAEDRIBAESESERERE., REAXARHGORE.

HERE - HREENARR, EREEEY, HEARAMANAYEHARY
21%. ERMEBWANERY, A-—RERGLSEABIALEARBLAMAR. X
—%BNRE - SRPEAFH ARG -S-RHBEFEAMEAR. X—ERRXNE
B oA E-S-RBAFE AN, FENAD(P)HNEE,

ZEWME-S-RBRTERAA BN —ANER. EasRY, —EUE-5S-RR
FEBEHEM A NADP+FT 4, WU T HALFEMARN AR, BHib, &4
mpE AR -S-RRA RSN AL R —d e -S-ABRER Y HE®,
& = 4 NADP+,

ZAMNE-S-RBREERELFHANTAI NS X arR+HAREA, X
MU ASEREAR. REal. BRESETREAERS.

BT _EUME-S-RBRAFEBEL R R ARG S-RBRN T R EARGRZ,
MFER ARG BRRTFERIVE; B THEARGZIHIRNEORFRER
ERL2FIRETIR. REATFAREE; EHRREPHEHEZ 23 KA WE;
OB THT hELRRADER L, —ARE-S-RREARBHZELT L
BEE. BHRTEE. —4UE-S-RRAEBLIELIRHEARI S O EE,
ERMHENERLE SRS -S-RBERBISAX.

BREFCHGWER, EEEH. F&. WA, R, kY, B, &
Fro SR, MR, RAR. B. REAEY, XXVAHNFRNER S At
—S-BMAEHANRAEEEEMN, AR _FHIB O THREN. RXAYTE A
A -5-R BRI R B 8. 91,

B i LR A -S-RR LR EAERT ARSI ROERKE
YNAEEYNRTREELAA, THERACXLRAFTLBEPPIRAENES, E
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AGBF - EERELRES SR URBW - EUNES-RREFH .91 FH,

BAELKFXABENAERES. FoA RS- ARREAFH I ZaRGE
EHASHYALBELFEERBERMRFRATHERRSE T8, IRES
WHHMRFLE L RoW R/ RETHNES, AU ERAFRCONMRENER

:v

AEAH-—NEHNEREIEAFOS R ———EWE-5S-RRTREE 8. 91
MREAB. EUpmiTEn.

EEAHE-NENERBJGL IS KN ZHHR.

AEVWE - NENRREAHRE A% -S-RRAFH S IINEIHY
Mo E AR

KEHWE - ANEHEREEARD —AHE-S-RRERE S I 2 HH
BROEEIRALEEHNRE.

KEPWGE - NEHRERGEF - ARE-S-RREFEE 8. 91 097 .

KERWGE - NAEHERBHARKLAN S R—— BB S-RREKH
8.91 B HIK.

KEHAHE - NENERBTHREAZAS K —— A% -S-RRTRME
8. 91 Wy B L &M, HHMA. M. WHA.

KERHE - AEHERGDWRITE A U%-S-RREFH 8. 91 RRA
X WY IR BT 3%

KEUSR-HALBHEK, HFRRARY, B€E: A SEQ ID No. 2
HAAMFFINER. REBRTREER. AWERHFBRRTES. BEH, ZEK
& B4 SEQ ID NO: 2 AEBMFFIH % K.

KEUAFR-—BABHEIHFR, L TAN—MEFRFFIRL
K

(a) %% B A SEQ ID No. 28 EBRFFIH SR ZHHR;

b) 5B HR ) EHNFEER;

OEAOEROEEZ $:4. V212 -E XY AR 22 53 8

Fih, ZFHFROFFREE THAN—F: () AA SEQ ID NO: 1+
436-681 {L By 5Y; Fo(b) A A SEQ ID NO: 1% 1-1867 fith ¥ 5.

KEWRNSR-—MEAARASREROEAE, HARRAREK, —MA
FEABETIEANELEN, CERL. BIRAPNFIHH; —HEER
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kRELEROERELTHANERRASL RO T .

KERAG R — M5 AL S RERME S OHE.

KEPEFR-RHREM. HE. FRHINH AU BE-S-RREE
$.IEHERWLEMN T E, REEAAXRANEIR. AXALYRART
ERBHLET.

KEPRF R — RGN G — A% -S-RBRTRE M 8.91 ZFERKEREM
AEFERRERHREN T E, CERNANRR TR RAAGLZHERT
Bl RE, RERNENRR P KL AL KO BREWEE.

EEPLSR—REHEEY, CRAAARASRALERY. HER. &R
RBM A ARG # ETEZHRE.

AERESREALRANS A/ RSB RENER FHRTHE. RERK
FREERERRRECEF A5 RRTFEH . 91 RAFR N5 RERN
L&

AEPHETFEHFRIHERNAT, HEAFRAERARTERET
PSR

ARHEF A ERPPEANTIARAERFFINAARALTHEX:

“BBFF” ERENER. NEBRR LI BFRKIILFBEBL, LTUH
EEERSRNDNAZRNA, BT MR RBR N, RRAXEIR . £
MM, RiE “EEBRFF” EHER. K. FRBABERFFIREFBREHL.
YAREH N “AEBRFF PR-PBRAFENEARS THAERF N,
XM LK R CBEAR FRAFHEEBFARANSHREORSTHX
HRENEKREEHR,

BFURBEBER TR RE-—MEA - NREINEERBBEREAXW
AEBFFEGEUHEIRERFY. FREUETEEAERF S HERAF S
FAABRBERMEHE. BASREE. TEATEE “RIE” &%, P &K
HMEEBEAEEAARMA DN EHRALERR, PARARERFRAR.
FHROTEEEFRFTEERE, pALCERBGHEAR.

“bhk” REEREBRFFREBEBRFINF - NMRENAXRIMER G
%.

SEN” B Hin” EREARBFIREEBRFITHAREFRERAREAEAN
AFHY, —ANBRENANREARBE RN M, B RRHAANAEIRILHE
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B ANARENEAERIY TR,

<k EN” RERARRSFHEN. BRRARNED RN EAR. XM0H,
KiE “RIBHFER” RERAH. BHNBLREORAEN BRESCEN PR A
Hob S A R AR U R G R R TR SR

«g s R” BHYE - AHmE-S-RBRAR®S. 1L 6, —f T RZEER
FRENTRY ZEARERNST. HHANTUAEEER. BB, BEALE
MBEARETES - AME-S-RREFES. 91N LT,

sEHAT B e 2HUE - EHE-S-RRARHL LS, —H
Wﬁlﬂﬁi}ﬁ*:ﬁ"&%-?ﬁﬁfﬁﬁﬁ&91%&%#ﬁ‘&ﬁﬁﬁ#ﬁ'ﬁ%ﬁ%,
ERAAHEATUREEAR. HR. FALEPREMAECTE LS AWE
-5-R BT RS 91T

CEE B AUE-S-RBAERS IINRRAERE, REFTOREE
iy 7t 8 B 1 ARMEWEER —ANE-S-R R E S SN AT LAY
. R AEERARE.

EA A EHERAIFEAREREX AL EES. BX. BERETEHR.
AFBERARAR RN EE KA AR ML A tE-S-ARRERE 8.91.
FA MW —gritg-5S-ARRERE 8.91 EETREERERBGERR L™ s —
WEA . —E kS-SR M E R 8. 91 £ IR AE TR AEBRFF R o4,

“HANMY” B CEA EREAFHEREFMBEAG TRIRER TS
BEBEARES. Ao, FF “C-T-6-A" THEEIHFF “6-A-C-T” &6. W
ApaFZENEATURBLAR 2, pHmEg AN ENEENTHR
HEERTHRBRRBEEAAEY .

«EEMT BREINEE, TURBSARRRZARAE. “‘BoRE" %
K fEATAIGFT, REVTHINEHRLLHNFIEREBRAAR. X
b 2 25 o A0 ) VT 3 1 AE AR E MR A T AT A X (Southerntp & K
NorthernB/ % ) &M, XA LARNFARAXEH TR $NE ZELHR
WEF EmFNENPEEEERENLAGTHES. IHATERBUBER
HHAE LT ERRELES, BAHEEEBENAGERFAAFINENS
HHERERLEBRBEEAR.

CHFARBEAR” EREFRARSRAERKAARFF BT F 7 HE XM
M EAE, TRABTFFENERFAMEE SR, wBAMEGALIGNE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGN#R 5 \AR A FH
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Wy e dnClusteriz b W MR £ # /5| (Higgins, D.  G. fo P.M. Sharp (1988)
Gene 73:237-244). Clusteri it 2 ff 4 Bt 2 A o JE 3 4 & 40 /% 5 H 5 &
4 REAZEURARREALIER. ANAEERSFwFFANFBZEayHER
MESFBERLTRITE:

FAALE FFIBZ A RN HRENK
x100

FAARER —FHATHREEN—F 7B MRAEH

BTl ERClustersE R A AYBE oy i wotun Hein WEBBFFZ
& By 40 [ M F 4+ % (Hein J., (1990) Methods in emzumology 183: 625-645) .

AT 23 AR5 45 Y b e A A R B A R R
FHBRKNEE. ATRFERRNAERA L, FALHHEAERTLERL
EBmAALAR:; PILFNAERTAENARPHAR, AAFTFRENLH
AFAARUNEARNALARTEERLAYR. RPRARMEAR, HERDAAR;
FABMAA AR, LERVAAR, XRARMRAR.

“RY” BHE5EZGDNARRNAF A EANBERFF. “RX®E” ZHE
“HIHE” EAHHBRE.

“HTAEM” ERUFPRAEELNEBNLEEHY. XROFEEEHRTURHA
R BESAZSREAET. HRALNTRODRERARLFHEELNTYSR
30 )

“Hiik? BREBHYKLSFREA R, W Fa. Fab), RFv, X RE
o - fE-S-RMEFHS IHRE R ER.

“ABAHE” REFRELECERNEAERFFBEREREANKENR
AL, BARE RS EEE G RE,

CAHEHT —EHERRANE ERNRE (i, FREK/TENRHELR
RIWE) 2B B Y. ki, —MERTFEWEBFRASRFETEIN TR
ERERSBEER, CARNERERRSRA - LRLBEGRRAP 523k
EHAFEATFRESEY, IHNSUERTHARE —HAN %Y, LTRX
RULBERBSREE AU B0, BREAREENTRERAFTER
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B, BNRELSEN.

WAEREFAE, “HEWN BEHEARAZELFEFLIBHR (BREAR
WE, ERRENZRANE) . PEAEARANKBARETH S REFRs
SRERESBHLY, ERRNEREFRR L ROARRREFAFENH
2T, W Aawae.

WAXFE, “HEWN_AHE-S-RREFERES 17 RE -AUES-ARR
FEMS 01 EX T TORARSRAXNETES. X, BAIXEHRK. &
FHRAERAREAFENERAMEAR LN S UG- S-RRTRE 8. 91,
EXLANERERRERTABREER L e - EH. —E8U%E-5-R
BRI E W 8. 91 LKA E LA AERF T o 4F.

KEFRBT —BHFHER—— AR ES-ABRTREHS. 91, JLEAXERE
SEQ ID NO: 2 R BB AR . REVHSKTUREASIK. RRS K.
SREMK, RAEALK. KRANEKTURRRELGF Y, RRLFERY
i, REATASANERRESEE P, HE. BE. BEHEY. Raf
RIS P, REEAAFFEFANEE, RRANSRTURES
b, RN SR, XA S RETAER FEEREN FRARRE.

KEVRAE - ANE-S-RREER S I WA B MTAEMTRMS, R
LR, RiE KRR . AN f XY REEXELRFARAN=
EHE - -RMAER S I MEWANF T RRERN SR, FXHFKRNA
. AMAEMBEMHTUE: (1) IH—F, Ed ARSI ERRERK
FRERFEERARE (RANERFEEREZR) BRR, FERRGAERT
LEWTHUREHREFGTF RGN, K% (11) XH—F, EP-AHFI A
AHAE FHEALFAREERAARRLERASE; K& (111) IHF—F#,
HRBEKEE Al (WEKFREERGLEY, AORL-E) B
& BE (IV) XB—f, ZHMWERRFIREARRSIKTH KRGS K
FA (i eFaRamnFssARLkE KROFARFARFF) BERAX
W, XRAAE. 00MMENRAUB AN ERABEARAR BB REE
Z K.

ALURVTIVEHNER (LHHE®R) , ZXBRTEA SEQ 1D N0:2 &
EBMEFH S RN S ERAR. REFHSHH A4 SEQ 1D NO: 1 4K
HHFF. RERNEIBERIAARBARY DN XEF LA, EETH

_6_



10

15

20

25

30

12

ooooooooooooooooo

LHERFAN ALK N 1867 B, HFFHGRAE 436-681 H& T 1 MAER. &
BEESHEERAELREAR, MRS - EUE-S-RRLFRAAUNRAE,
TR R Z - ad%E-5-RRAER S 91 A A% -S-AREEHAMNY
g .

KEPGEBERTULE DNABRARE RNAB R, DNAH A cDNA. EH
% DNA 8% A T4 R H DNA, DNA T LR # eyl 2 W%y, DNA 9 LR A0 e
. BER RS KR XFF UL SBQ ID NO: 1 BT A #9448 R 548
AREFEGANEREK. WEAZHHA, “MANERE EXRAPREHRSD
FLA SEQ ID NO:2 BB RAZ MK, 5 SEQ ID NO: 1 FF 7 By 4 5 X 5 AT £ A
KA T,

270 SEQ ID NO: 2 R R E K S M ERAE: RARBRSRNRDF5;
BB AN BEFF AR ELFS; RS RNRDFH (ot e
HEFH ) URERDFI.

RiE “BEHIRNIBER” EHAERLLERNSIBFRILER b5
Hin/RERGFINEHER.

AERESRERBREIVBEBRNERE, HEDE5ALNAHANAER
RSB S R EN. XOahied. REBFRNERETURRRKR
AWERERARERREEAGTERE., XUBHRTRREERREREK. &
ko BAfENE RK, RGBT BN, SHETERRRE N SHHFRANFHRY
*, BHBE-ARLZAIABERAERA. RAREN, BEFANERLEAERSE
% RS,

AEHASREULFHROFILXNIBER (ANFAZIARTESD
S0% fhUAH T0%MEN) . KERHHINPREFREASBTSRRAFRS
HEBRTRAWIBER. EXEWUF, “THEAH BH QOERKETE
EAGEIEE TRk, 4 0.2x55C, 0.1%SDS, 60°C; H (2) # XA X
MR, 4 S0%(v/v) B BERE, 0. 1%N4f/0. 1%Ficoll, 42C%H; BHOORNER
AFFZENAEREESE IS L, EFR T bt A B4R, HH, W&
XA EREMA 4 k5 SEQ ID NO: 2 i AWHEREFRKAHRANERFEIH®
Fo 75 M

AEPAFEEU LB RGFI RN R, mRLAKA, "HR
EBR WKk EEL S 10 ARER, BERED 2030 MHER, EFRED 50-
0N TR, REZES 10AMEEFRUL. BRABRETATHRNT BHK

_7_
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R (4o PCR) WLA X o /B A B RS — A% -S- AR 8. 91 N FHHR.
AEPEHERNEBREREB UL BN AR, EEBBALENR.
AR RE - NS S-RRAER I NERNEBTRFIRAS R

FERE. A, AEAAERPHEAXBRAIBELUTR. REYRBEELR

BF: 1)FE4 5 REAR DA XERXXUABRBENSZREFRFF, B 2) %k

i XJE ARG 2 DU R R F SR TN SRR A B
A% Uty DNA B B R Bl e A TR F KA 1) AT 4 DNA 23 X4 DNA

FEl; 2) b3 4 B DNA 5 DLER 48 T i & JK o I ik DNA,

FRBAGFET, PEXEADARTEA. DNAFAHEELFERE
GERENTE. EAYEANFEL ONAFFIA®E. 28X EE cDNA Y
Wk R M R E RS E oRNA FFFATH R R, BRAREE
Btk cDNA UE. BRI mRNA M R EA S HERNEAR, RASLTAH LRE
312 (Qiagene) , TiHy# cDNA X JE 2 & ¥ B9 7 3% (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), A E # WA cDNA X, % Clontech /M8 My [F cDNA SUE. ¥
SLERARABE N EARN, NERIGRAFRLETE.

TR EHA ENZ L cDNA XEF AKX HNEE, XEFREEELR
F): (1)DNA-DNA 3 DNA-RNA ¢%; () HFEEHEBHAHARTL; QOME=
S -S-RMAEE S Ol WHFANAT;, OEBIARFEARUETLENY
A, RENEEEANEASY. LRIETEA, TSHFERELA.

EEORTES, REXFANEH4REARVNSIBTFRNEN - HH
B, BEEZED WAMRER, RERZED NARER, EFRED SOMH
%, BREFEED 100 EER. wib, BANKEREL 200 MRFRZA,
BEHA 000 ABERZN. WANANREEREAZANEEFIEER
WA AR DNA . KR AR EASSAH R B YR LA ERS.
DNA J4t AR E TR AR E, KARRE WREHRE) F.

EE@WMFES, RU A UE-S-RBRERERS. I EARENET S Y
R 4 B AR A Western B i sk, MO R, BEBRAZ R E (BLISA
%.

BB PCR B AR 38 DNA/RNA #9777 (Saiki, et al. Science
1085; 230: 1350-1354) WA B A TRERARANEE. RHARRENEFRE
4K Hy cDNA BY, W40t B RACE 3% (RACE - cDNA Ktk § 33, F-FPCR#

._8_
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B TREAXFAFH AL VNS B ERAFIGERELBE, FTHAERAS
A R, TR W HLT O fn R e vl ok 3 fu gk 3% o9 DNA/RNA R B

Wb REBINGALANEE, RFLHOINFRENIHERFIITAE
W97 5k o WP B 4% KOk 3£ (Sanger et al. PNAS, 1977, 74: 5463-5467) JUE.
XXLBEBRFANELTABTLNFRNESE, HTHBLKH DNAFF, W
FERAHT. HHEENESANATEMN cDNAFF|, 4 RdERESKY cDNAJF
7.

AEPUSROEERANSHERGEE, URAXLANKEREIEA
WS- -RMAER S AEFIAAEIRSANE AR, UREE4H
BRFEARKAHTRE KA T E.

AEP S, BE-SWE-S-RRTEES. 0 WA BHFRFITHENARKE
B, UHRSEALZRFRS R EARK, RIE BEK HEAFARPH
M. SEA. BERE. MYEKRKEE. BAGYARREORER. #
BEFERETERK EAAVTEANBAGEETIRT: EAB P RANE
F 17 B 3 F#y &k H K Rosenberg, et al. Gene, 1987, 56:125); FE'HIL#
My 48 Hy, & 7 1k 49 pMSXND & 3k # 4k (Lee and Nathans, J Bio Chem. 263: 3521,1988)
FAERSERTREANEETFARBENRE. §2, REREFEARAZHR
fax, GHEEFREASTURAFHREARARE, RXERN - NEERE
ERESHEHREA. BHT. FLAEHFRETHE.

AFBUBEARARRDE T EGA THAESRD - ERE-S-RRER T
8.91 8y DNA FHlfu b B F/ME AR T AN REAEK, XETRAHEKRIE
4 DNA H A . DNA &R E A . KA ELHE A% (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989). FrRW DNA R T AR SR XAEEKPHELESF L, U4 T nkNA
S, BEEFHTFHRESATH: KBHEN lacR trp B TF; AMVEEKRS
PLEST; ENE#TFAEMN IHEREHNT. ISVHEHBEST. FlHf
B SV40 B HF. REFHRENLMRs g~ LB oW TRHEEERBAR
BEMERREFEPREANEST. RABAIOEBTREANEEERE S
il RALFE, AEATEANERTRANGERERS AN ERT AR
FEHEE. HETFEDMRANMAERET, BEALHA 10 2 300 MEE
i, KR TFRAHTFUMEBARAME R, TENATEEELHNES A %M N8
100 3] 270 AR AW SVA0 MR T, EEBREARH NS EHBETURK

__9__
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FEWETH.

Wi, REHRKEBBEE AR AARBUAFEEE, UR/ATEREH
B EMENERRRER, MEBERERAG _LHRERR. FEEHMEN
B LEE GFP), RATARHENEARERATHEERNES.

XA — R ARAR SIS T RBE YR/ HRAE TS (RS
F.HETE) mEBAEAERERE.

KL, BA-ANE-S-RREEHSIIWIHFRIEA LS HHER
WEABATRARESANFEIEN, UHRSCHUSEHBRRELAREKNER
TERAEEEE. RE “FEEN ¥ENSKR, vadaR, RREFIXNE
W, WwESEN:, REHLEMER, Rl wa. RENHATAH: AW
¥, BEYE. HEARrRGESIRY; AEARoRE; MYsk Ba
U f dm B S2 &% SF9; B AmMuin CHO. COS K Bowes REBHME.

RAZF RS DNAFRRSAHEDNA RN EARGCEAFEERTA
EFBERARBRNEARARET, UFENERERDARAEH, BRK
DNA MY RS A4 T B A K B )E WK, F CaCl R A4, FTAN P RERHA
BAF A . R BWEAMClL,. wEFE, AT EF LA BT
Wy A AN, WA T DNA Bk BBSRILRE, REEAMN
RAEMBHESR. BEIL. BRELEK%.

EREANELADNAER, AARALHNERERAATHRRERETE
4 — B -5 B3 B8 8. 91 (Science, 1984; 224: 1431). —BRUYLHA U
THFK:

D). AAEHHBTA —LHh%-S-RREFEHSIINIBFREER
K, RAAHZANERNESREARARALREFLENE LU

(2). EAFEHERE PR RE EEH;

Q) NEFRERERFLE. SAUEFER.

CESER ()%, REFANEISER, ERPHAGERETRESMNE
REE EETFEIORALENAGTRAES. SFETARAKAESINS
WMEEE, AAEHFE RBESERALEER FRABNREST, HOKE
¥ gk — BOH ).

EFE ()P, BHASKRTERTERA. RELARELEE. Ro k2
mH A, WEEE, THALWESY. LENAECEEEALEANSEAELHE
A EANEY., KETERERABBEARARF REN., XLFHEAEEFT
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BF: EMWNENAE. FAVRALE @GR . BO. BRRE. AFR
A, BES. AFHEN CBRTR) . RHWEN. FFXBEAN. BREMEE
#t (HPLC) ot B & Mt B H AR R BT HHE .

KBRS KRN . AARNAERTESA FRRBA,
Glan, THRTEWHE. LRI E. RBH. 2RKE. NIVRRPAKNE
R,

A S-RREEMEL AN AL ANA R e B AL, R
NABEME. KEEE. DRESHTRAERE. —ARE-S-ARARH
TR AM G FHERAREARET S ROERER.

AABARETE, AEHNSRTUARBT RN — S hERRTT®
HOf. BEFE. RELEFR. AAE. Aadfh. HHE. FHET.
BEBT S DA RN ERTREE.

ARG T kA Y oL R G R R R AR = A
- E I ER 8. 91 AN AL, RAARFE AL RRTEH 8. 9L A
WAL AR, TEANEE AT SO EEAA XN EL LN
BE. B, BESMHEET, BELHBRRRE ZERE-S-RRER
B 8. 91 My BB A SRR AN -S-RBR AR 8. 91 — R, RENEH
M R LA AR ELAE R B

— g -S-RMIEE R 8. 91 WRRAREHA N ARE. kbl Tk
kAR UAE, —ARE-S-RBRTER 8. 91 MR HN T L —AH%E-S-R
BTEMS. 9l AN UBRR I, RENHLLIKG T4, RESAFRNE
B EESEEF KRR EETER®.

EREENEAAN LW, TUE A E-S5-RREEH . 91 WALk
WA EE, BRAEMS W = AR5 R R E R 8 8. 91 fot H R A
EHANBHRBENGMETEERN, ALRBRLSWWERTE, T
ok B R R TRk A k. R = A -S- R R 8. 91
BAMAKATFTARIHAREAMNTRESWELRE S TEADARKWEN 2
BRETRE, e, —REM-AE-S-RBEFER 8. 91 4 TFHATHIL.

KEHEGTALMK, REAB. F4M. X0 MR 018 EHENHEN
A ERAR T . RERETURES TERARERESR. RRHERE T4
o EE-- AR ER S I EREENRKR, REREEE ETRT):
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LEEk, BREAk. RAHK. BEHK. Fab FB A Fab RAXET £
W R &,

L E RN TR A E-S- R RS 91 ERERLZHY (W
R4, MR, KBRE) AR, #RENTATHRARRN, SFEELR
FREEMNE. HE_SNE-S-RRTF®E L I WE AN ERREET
W F 4« % /B # K (Kohler and Milstein. Nature, 1975, 256:495-497), ZJ/E&
R, AB-MEEXEHA, EBV-RXBHRE. RAERRFMEARGTERE
LGS AETACHEHEALES Morrison et al ,PNAS, 1985, 81: 6851) . T
B A A A AR HOR (U.S. Pat No. 4946778) 41 % I T4 = #i = At wE—5-
3B F B BE 8. 91 By HUIK.

RS- RBAER S 91 WHATAFAEALLFEERT, RWE
BAFARPH S HE-5-RRAERH 891,

B = s —-5- R B R R 8. 91 45 A 00 L AR T R AT R R AT
B, AN TRELME O, KBRS EAFCS TR T Y — el fik
BWAEATHEARYEARHAGTEERARY.

FARETE TR AL - BABUNAESE. DA E-5-RR
FEMS. O HEMENEERAATS AU REYSE WERkEE, ERER,
N ERE)ENEE, —MEY N EREARABRNp SPOP, K HAKH RE,
BR RN E, RESELLTHAL, XIMARIRETHAFREXZEE-5-
BRE L ERE S 91 MM,

AEWHWRETRA FATRAG 5 - EnB-5-RRT R 8. 91 M x#k
B, T A E AR T DR AR B A SRR R 8. 91 T AR

AEPASRLERELRN - A0 s-S-BMTFEEE 8. 91 K FHHET KK
¥k, TERBEAFEF RN, HEEFISHUZRHAARNE. ABF
B Aty = B S-S MR B 8. 91 AT, WULRERE - ENE-S-RERE
RS 9l EAMERTHEERFA TN —AH%-S-RB LK. 91 £
B BRI

ALY L AT RERESY, B, FRTAHEN. LFERWH#TR
BMYE, FRAF SR SRS HNBREE RSN, EFNEBTRES.

B - AWE-S-RBEER S I NS EROITATEIARTEN. XH
BREARTA TR G T AR E-S-ARAEH 8. Il WERZR R Y/ BHEE
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SAFRGEBEE. EERRMEY. EANERBTRE WRFRE TR
HATEAE RN A E-S-RRTER 8. 01, UM RN - EHE-S-R
A E S 9 M. A, —MEREANE-S-RRERE S 91 T TS
H . A TRE#SDGRN - ANE-S-ARTRER 8. 91, BTE THNK
Mikd, BEZESHREE. B b 4t Ak B R T AR T R T BT A5
SHAERS I RARFERREFIRNER. RETRENREAKEpEHER
EE. BAE. BREHAKS. RAASRSE. AMRBETATHRE A
Wk -S-HMAERS. Ol AR HRESEARN. WERBFRD - AWE-S-
BHAERS I WL UTRNEHRFRAENF ETIRT LA XM (Sambrook, et
al.). BAEALE - HME--RRTER 8. 91 WEBHRTER B ERET
HEZHBRN.

AHERENALAREBN T EELE: HEIBFREBENARNAR
b RARABRERA GRS, SEARKRS) AW EBFRIANERTY, B
W m AR,

W = B S -5- % B AE B B 8. 91 mRNA B9 JEA% B (245 K X RNA fu DNA) L
R AR NS E 2 A, BORE — A A4 R AR RNA MR AT RNA &
3, RAEFANEEEEATE EIGERNASRELAXERTHRNNER. R
S 8 RNA %7 DNA R A% 96 7 A O 4 &9 {547 RNA % DNA & RE R %, WEHRHREK
YL RELSRENERNEARES ENA. KX RNAF T E L4 E RNA
W1 DNA JF 5 kAR AR o 3 3R /8. X A0 DNA 5 B B & B[ 8k 00 RNA RE B B
BTFHTH. HTENEBRSTFHREYE, TREHTEALRTEN, W
WA KT, BT RN A SRR R AT RS —ER.

B EAWE-S-RMTERS I WA RERTATE —AWES-RRE
ERE 8. 91 WA XERADW. HE AU S-RBITEH I NIHFRT
AFRA At s-5-RBEERS Il WRAS FRAERRRE T Au%-5-
BHTERS I WRERA, WHE-AWE-S-RRTEEE 8. 91 o DNA 55
TR FrERAR AR TR UG - AHs--AM AR 8. 91 RARI. &
% H R4 ¥ Southern B sk, Northern E#EyE. BAr# A%, XBHARNTEH

EAFHERER, HANRANEHTATLEEEE. KXANSHFRN -
BWHBRAETE I FAE ZEMREF Microarray) X DNA & A (X#A “EBEK
By b, AFAWAsERANERREMFRERDE. A-A%%-5-AR
KB 8. 91 4 Rt 5| k4T RNA-B B4 KB (RT-PCR) (RS04 3 1 T4 U =
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e —S- 3R LT R 8. 91 R R M.

Rl = s —S-R B R 8. 91 RENWRELTH THH — g2
BEEEE 8. 91 A MER. —AUE-S-RBRAFES I RXABAEESE
AR AWK -S-R MR 8. 91 DNA RS ARE. B, K. E
BT AMRYYE, THOANEAW Southern Bk, DNA F 5247, PCR
FEQAXANEE, B4, REATHPWEAGKL, HLA Northern B
. Western sk M H B HWXEHERE.

AEPHFFIRARERETLREARESN. ZFALKRERUAELA
e EEKMERATUSH AR, BN, FELEREALAZEEANESK
BE. Ak, RARIHUETERFINRE ELFAE) WRERFLHTH
FRELEELE. RERLH, HTHXEFFERFRXEARRK, ®
EENE - FPRERXLINAFF B THREARL.

@ E 2, BAECDNAB APCRE| 4 (£ 215-350p) , R Y- 2P Evi 3
k. RE, HXLE WA TFPREBEELARBRNGERREGER. AHA
M HHEETFIHANAZENREG AR ETHNAR.

R e & 4 W PCREAL 3, RWONAR B AR ahuthiEy k. &
FARVHEN TR, BXXMUFE, THA-EREFIREANTER
FABXEAFETEAT M. THTRERELALEXURERERT
2%, AFEHRARS RN REAFTREOAINLE, ATHREREARAN
cDNAJE .

WCDNALIE S ¥ e AR AR REARX FISH), TUE-NFRFR
AT REEIM, WEARYER, HWVerma%, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—ERF R ERNRERYLE, WFFIERERENNECERT
MEZXFHEBEMXK., XEHFETLTFH 0, V.Mckusick, Mendelian
Inheritance in Man (7] i 3¢ 5 Johns Hopkins University Welch Medical Library
BB, RETEIEHON, HEEESVE AR RERER LKA
ZEBWxRR.

£E, EENZERAOABRANMEEWONMBRERAFFIER., WRE—
B FANERARERERNERE, WAREEETEYMRFRRES,
MZRETREERNRE. LEARMRERME BEPRELETRRE
oo M BB L, o AR ARk T LA 5 3 T cDNAJF 7 By PCRT 4 U By 6 X
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ZEa. REBNNYEEREEEAE RN RGN, ERAENLESK
W54 3 o s Ak K AR By cDNA, TTRUESOESOOMBARK X E A 2 —f (RELR
REEE S H RN 20k T —NEED.

TP ALAN SR, SHERAAESY. HFHN. BHAWRARNSE
EHEUREASEER, XEHATUREK. HEE. 8. &%, WA,
BHUREN AL, AP ETLARENSREAHERAAURTEHEAK
BHSATBREN. XLALSHTUENGRA TRRET.

EKEPARESH - FRIBEBHGERRANE, EBFRA—HRER
KLU NEHAL RS, FRBRE—R, TUAGHE. EARHELERR
A RS EN A BN TFRRET, ARTREEAS. ERARMHE
WS B AT EAK LB, b, KRS RTUE L EHBITR
SmELER.

EmE ST UL ES T AT, mARRHE. #KA. BER. WA,
AT, BRSEANAERAZ., AW RMTFEE 8. 91 DU R BIT fa/
R ARG EREHERSE. HATREEN AR E-S-RRLFERS. 91 1
EAREREYRATHSEE, DAGFR. FRTHNRERLAGRDHEL
By # BT .

THWERFRARZANAAIAETE, ATATREHRANERAH
REHRKATE.

B 1.2 A % U = S RS-0 50 3R R Mg S, 9 1fn — SMb k-5 R BRI R B Y K
BEREEE, FERE - AUE-S- AR RS IR AT, TAFH
B - maps-S-REME BB RRE T E. b, -, 2-E¥R. -RE. 4-
B S-FeRF. 6-RAMF. T-FRER. 8-FeMF. 9-F. 10-ALA. 11-MRR. 12-K&
JE .

H2% A5 0 = At g -S- R B R 8. 918y R G M Byt ok B (SDS-
PACE) . 8.91kDa ¥ BHH RN TE. LB IFBHNEELT.

TEHESAELKEN, H—FMEREH. HEM, XEZHARNATIRA
ARPTARATRAKLHGEE. TRAEHEAPREARKEGEHEZRFE,
WU S WA Sambrook £ A, HTFRE: XBZEFH New York: Cold
Spring Harbor Laboratory Press, 1989) % Frik 9 %& 4, RFWe TR
W&,
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LA 1 —AHE-S-RBT R 8.9l TE

B R R/ B B — FERICAM B SRNA, FQuik mRNA Isolation Kit
(Qiegene A8 =% ) AERNAF 2-Hpoly (A) mRNA, 2ug poly (A) mRNA % 3 4% f
#.cDNA, fiSmart cDNAN XA & (Mg Clontech) 3% cDNA B B 1) # X\ 2| pBSK (+)
# 4k (Clontech/A 8l = R) By % WAL A L, #4kDHS a, HEH MCDNASUE. HlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/ &) /= #) FuABI 3778
W F AL (Perkin—Eimer/8)) M & B A . 0y 57 fu 3’ RMEFF . R EHcDNAF
5 5 B A #y /A 3£ DNAFF 7 %38 B ( Cenebank )3 4T ok, R LA —ANLE0851h09
W CDNAJE 7 30 3T H9DNA, B ARk — % 5| 3 B0 M BT 2 B S N cDNA |y BL#AT
Mse. HEFH, 08510097 B Fr& i 2KcDNAX1867bp (#mSeq ID NO: LEFF)
N 436bpF 681bpH —A 246bpty F K MEAER (ORF) , KB —NHFHEEH (0
Seq ID NO: 2fF 7 ) . RATHMIZ A4 HpBS-0851h09, REWEER®LE N -4
nty, pK—5— 35 B4 3T g 8. 91.

EHEH 2: FIRT-PCRA i+ %, M 4 40 — b —5- R B X B g8, 9109 2

JE1 B J 4 g A RNA X AR, Bloligo—dT % 5| #4734 5K R B & Bk cDNA, A
Qiagenely R A & A LE, A T 55| #p #ATPCRY 3

Primerl:  5- CAATAATACTAGTTTGCCAATAAC -3’  (SEQ ID NO: 3)

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

Primer1y4L-FSEQ ID NO: 1#5 3kt % Lop T 46 49 I 11 K 51;

Primer2 3} SEQ ID NO: 144ty 3" 3% R i /¥ 7.

¥R R A A 7ES0 u 18R RLARAR 84 S0mmol /L KC1, 10mmol/L Tris—
Cl, (pH8. 5), 1. 5mmo1/L MgCl,, 200 pmol/L dNTP, 10pmol 5| %, 1U#Taq DNAK &B§
(Clontech/h 3 7= &) . 7EPE9600K DNA#HE 3R{X (Perkin-BlmerA &) L4F T 5| &4 K
RE25ANE B: 94°C 30sec; 55°C 30sec; 72°C 2min. FERT-PCRET E B B —actin}
WA o P A ARAR 25 b A BB . &M M L QIAGENA ] R A &4, RTAXIE
EFEE B pCREA L (InvitrogenM &= ) . DNAF 5|47 8 & YIPCR™= M 8y
DNAJ 5| 5 SEQ ID NO: 1fF 7 #y1-1867bp R 2 H .

S #43; Northern By 5 55 A0 AT = AR -5~ R W 3 E WS 1 B My Rk
Al — % 35 £ B B RNA[Anal. Biochem 1987, 162,156-159]. k& EBMEHRK
BILER-B AR, WA MPRARM-25aMT B4, 0. 2MZ B4 (pH4. 0) X4
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SUEFTAN, MAVEERGER L/ SEARNEH-FAE (49: 1), REFEN.
R AMEE, MARTE (0.844) FKREWECHIRNALK. K152 HRNAT,
WHTMZ Bk, TRABTFAS. FA20pg RNA, ER20mM 3- (NG ) FHH
B (pH7.0) —SmMZ.BR44—1mM EDTA-2. 2M'F BE 91 23R AR BN AX L ¥ ATk, RE#
HERBABRER L, A a-P AATPEIHHL 5| ik #l & 7P-AF IR IDNASR ST, FT A
HDNAZEAT 3 B 1B 3R W9PCRY™ 8 i — % —5- R M K R B8, 1A K7 7| (436bpE
681bp) . M 3I2P—AFIT Y4 (42 x 105cpm/ml) H#H TRNAW MR A S X RE—F
Wb TF40C R TR, FBEAAES50%F B fk-250M KH,PO, (pH7.4) -5 x55C-5x
Denhardt’s A F9200 pg/mI4HDNA, 2R )G, HRMBAL x SSC-0. 1%SDSH F55°C
#30min. #R)S, A Phosphor Imager#{Totifu g &.

A4 EH A ME-S-RME RS 1R . 2B L

FR3ESEQ ID NO: IfoE BT RWGRAEEF 7, it H -G RETH5 0, F5
W

Primer3: 5’-CCCCATATGATGCTAAATTCTAGAGAGTACCAT-3" (Seq ID No:5)

Primerd: 5'~CATGGATCCCTACTTCTCTTGGAGTGACACTTC-3’ (Seq ID No: 6)

W75 BB i 5 3 A Bl A Nde T fnBamH 1G04, HE20-8 4 B sy 5 3w
33 4355 5 5, NdelfnBamHIBEI 4 &40 B F &3k # 4 J B pET-28b (+) (Novagen’t
7 /=&, Cat.No.69865.3) LB MAMBML. U HLKEQEENDBS-
0851h09 i & 4 B, HATPCRE KL, PCRE JE &4 4. BRSSO u 192 pBS—0851h09
FR10pg. B #Primer—3fuPrimer—44-%l %10pmol. Advantage polymerase Mix
(ClontechA B &) 1ul. EZREEK: 94°C 20s, 60°C 30s, 68°C 2 min, F25ME
3R, FINdel#uBamiIZ 5] %314 7= ¥y fot J BLpET-28 (+) #H4T X BEY), 2RI E KA &,
TR EREE, SEENEVARLE X EEMHS o, ESFHEE (X
W30 png/ml) WLBEHIEFRIBEE, MW EPCRy EMAMBEEE, HFHATHF.
Yok FF| EH M (pET-0851h09) AR S EH EL BB L AMITHE
BL21 (DE3) plySs (NovagenA 8] = &) . EAFMEE (LRE30ue/nl) WLBH G
#4d, FEEBL21 (pBT-0851h09) FE3TCHEFEMN KA KM, WMAIPTCERRE
lmmol/L, SKEREHKSNE, HOREHER, SHXFHRE, FORELE, A5G
AN E B (6His-Tag) & # % f B iAEHis. Bind Quick Cartridge (Novageni#|
R #HTEN, BRTALNENES ZAHE-5-RBREFHS. 91. £ SDS-PAGE
B3k, 7£8.91kDasbiE 3| — ¥ —w4&W (E2) . ¥WiZ& W% ZPVOFE L ABdams K
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Mk RTINS BT T, B RN-RISA AR ESBQ ID NO: 257 & B N-3 1 54
AAMAETRLMA.

FHANS = B RS- R TR LR EY T A

% kA R (PEAEFR) AR TR A% -S-RRTRMHS. I1HREN S
FK:

NH2—Met—Leu—Asn—Ser—Arg—Glu—Tyr—HisﬂGln—Glu—Val—Va1~Arg—Phe—Leu—CO0H
SEQ IDNO: 7). Wi HKARNEShERAms IHAZEBREHKRELS, xR
Avrameas, et al. Immunochemistry, 1969;6:43. Hamg LR EEE FRESWin
FEABEENERERS, BREBALEEESRESHIT RE K KER ik
ik —K. RRAELS wg/ml A B £ KA AR R AELISARE %
Vb SR B R E . BB A-Sepharose AHIK MM By K i b 4 K 1eC. HERK
4 & F AL ETE LBy SepharosedBE b, A B AT KB 1e6H 2 W41 5 ALK,
% I PR R A AR T Rt 5 — A -S-RR A RS 914 4.

LM 6 REANSBEBRA BAERIRA WA

AERE AN EBERTRBH BN ERERA BALXIRUA S TENA
%, WMAEHTSFRARBENEYALARREARHERAR DN XERIU
EXEREBOHARANSHFRF AR L ARG SHERFA, - FETH
FEARMAZ AN E BB RFFRER RN S B ERFAEERARRRELR
SRR RERTRE,

A M E R AR N S B SEQ ID No: 1 FHENSENELH
BRA B e R A, HRRERR T R RSP REGARRANSBY
B R E R SR ERF. BB R RGNS W, Southern BT L.
Northern B A B F %%, EMNARKANNSUTRRRERERE LER
AEAERNSELR. XEARWSRE: BXTHENBETARFSRSN
QX B ABATAR, UWERELHEGESERENESBAYRERERN S
BYF AR, RETRZRRSHFCES AR B RS, FREERA SR
BBRAX, 2AFBLE, ARXENE4R— R KBS RIBWE. RIEHAFA
BEEENREAS (LR EEREAREOEE), NERXYRERLIRKE
BREMEAES., REANRANEAAERL £ ARUHRTLERKANS
W% SEQ ID No: 1 MAREANERERF B, FoXRURASEFERAN
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44 ™ SEQ ID NO: 1 MFREIWEMFHRN B, REEMNRAR A WEEH
HEEEEREL, CREBENNABAGT, F-XEH4 RN RRERE
REWEURE.

—.  Fetw®A
AARLHE S EH SEQ ID No: 1 FHEXEMFRA BAEKXKS, Rl

BUTENMEELRGNAFE:

1, #4FAMEEIEE Y 18-50 MEHR;

2, GCAJEN 30%-70%, A3t k4% 7 4o 2038

3, 4t WAL EANKHE;

4, BEU EAEGTHEI MRS, REX—FEFENFASN, LEEZT
HBEA SN EREREFF KX (B SEQ ID No: 1) v Bt EXBAFFX
HEARHATRBRELE, F5EELFRENFERMEAT 8SUREFFARL 15
AEGHEEAHER, WZWREH —RBET R ZEA;

5, MGBATRERASTAALRAANMENRG4 BN # - P HERREE.
= UL &7 R AT Sk A R LT AN R4

4t 1 (probel), BFE—%#H4, 5 SEQIDN: 1 HEFEKBREAR

B B4 (41Nt )

5'-TGCTAAATTCTAGAGAGTACCATCAGGAAGTTGTCAGATTC-3' ( SEQ ID NO: 8)
4t 2 (probe?), BF# %4, YT SEQ ID NO: 1 WEE A B

HEAFBRAHBEREFF (41N):
5'-TGCTAAATTCTAGAGAGTACTATCAGGAAGTTGTCAGATTC-3' ( SEQ ID NO: 9)

5 TARE S BA XS RT Ny ¥ AR KIS 7 iEESF U
DNA PROBBS G.H.Keller;M.M. Manak; Stockton Press, 1989 (USA) WA X% E ¥ Al #h &+
FUBRLRFMPED (OTFEELBIEE) (1998 £E ) [(XIPBAEXE
¥, BH¥HRAL.

& A&

1, AT 88 20 vk 41 49 SR BX DNA
SH: 1) BFRRFSARNEYFARARNBRERIIEAHBEZH A

(PBS) thEmd, AHIRFAAKELYESR. BEFRRIFLALEH. 2)

L 1000g B WIRRE S 10 4. 3) AXA%EH (0.25n01/L FEHE; 25mmol /L

Tris-HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZFVLE (X% 10ml/g). 4)

EACHEHIRBUAEYRALEN, EEHAFR T L. 5) 1000g H 10
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Adh. 6) AEESMBILE (% 0. 1g RWALH K 1-5n1), FLL 10008 FH 10
A7) AREESREETE (F0. g RUALAHRM Inl), REEUTHX
B0k .
2, DNA Wy XBrh#RiE

$B. 1) f 1-10m1 % PBS %M, 1000 H& 10 240, 2) AABERRRL
&AM (1% 10° B /ml) BRI 100ul HMAEHHK. 3) fn SDS 2
W H 1%, WEREEERMIZ Y SDS EEMNDMBILE S, HRTHIPEA
W T DR R, MM AR, X AENEOL) AR E. 4) W
By K EASREE 200ug/ml. 5) 50°C fRIER B 1 /MEEFE 37°C BRKEHEIHR. 6)
FeABER: S RAB (25 24 1) #R, ENFOHNEFEL 10 4.
FEHABELE, TMNEFHTES. 1) BAHEBEFYE. 8) ASEKRAH:
FoRE (24: 1) H4E, E0 10454, 9) 32 DNA WARMES EHE. REHITDNA
oy £ 4k Fo B PLIE.
3, DNA Wy 4ifhfn 7B LR

FB. 1) % 1/10 4% 2n0l/L BB 2 HKH% 100% 2.8 w2 DNA FHH,
A, E-20°C KE 1 AR ERIE. 2) B 1004, 3) MORHRENZH.
4) i T0%4 Z.B 500ul HEVUR, B0 S A, 5) ANRBRENZE. A 500ul
A7 EARTLE, B S A%, 6) MRURENZE, REERAELEERE
BAZBRR. BETH 1015 24, DERTLBELR. ERFEENER2T
B, TN SR EHAEM. 7) QMR TB SKE & DNA W, KERERGRA
@k, FEEHE M TE, WAZE DNA RABM, & 1-5x 10° AR TR ALY
e 1lul,

LR 8-13 FBAVE T AR £ 7w e, TUNTERE#THE 14 PR,
8) % RNA B A A3 DNA A&, B4 100ug/ml, 37°C RiB 30 24F. 9) AmA
SDS FuE E e K, ARMEA BN 0. 5% 100ug/ml, 37°C fRiE 30 4. 10) AEHK
FES: A4 RAE (25 24: 1) HRRMA, HO 10 4. 1) MUHH
Ak, FRERFHEL: BRAM (24 1) EFHR, BN 10 240, 12) ASBY
A, A 1/10 468 2mol/L MRS An 2.5 RR% 2B, RAE-20C 1 B, 13)
B T0%ZEE 100% 7. BARAE, SATHR, E&RUR, JEFAF 3-6 PR, 14)
WU Ay 1 Aggy LAAR I DNA W RFER, 15) ¥ BEHFKT-20C,
R B B &

1) B 4x2 REURMRBAEER (NCB), AESERLBRFN ART
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BERME, S—HAEWHK NC B, DUELE E LR S Ry o5 A B R E A4
BEAGRE .

2) BEEAEA 15K, AFHEL EZRFRT.

3) BF@7#4 0. 1mol/LNaOH, 1.5mol/LNaCl W4 L 5 24 (WK), HWTE
F#@¥4 0.5mol/L Tris—HC1 (pH7.0), 3mol/LNaCl HRZ L 5 44k (WK), &
I,
4) FF 4w, NEHEEF, 60-80°C & Tk 2DH,

H AT AFID |
1) 3u 1Probe (0.10D/10p 1), AmA 2 ulKinase Z i, 8-10uCi y—**P-dATP+2U
Kinase, BAAMmELAER 20u1.

2) 37°C 1}k 2 /T,

3) 4 1/5 AR BB K H ~ A (BPB).

4) it Sephadex G-50 4.

5) Z4 “P-Probe % M A A KEE —1& (7T Monitor JH ).

6) 5%/, WE10-15F.

7) B AR M A

§) 32—l o Wk B 7 JE B b BT 0 & 49 P-Probe (i ki & y—""P-dATP ),

WA

HARREETFEEEE, A 3-10ng FF X (10xDenhardt-s; 6xSSC, 0. Img/ml
CT DNA (/NARIBEDNA). ), HIFHOJE, 68°C KB 2 W,

A

KPS E—f, WMABEFHES, HEROE, 42°CKBEHIA.

PR
T R PR

1) BUE B e X AT M A BE.

2) 2xSSC, 0.1%SDS ¥, 40°C ¥ 15 448 (2 %K),

3) 0.1xSSC, 0.1%SDS ¥, 40°C ¥ 15 o4k (2 %).

4) 0.1xSSC, 0.1%SDS #, 55°C % 30 4%k (2 %), EEWET.

1, 5% 7 Y R
1) BUH B 24 TR AR
7) 2xSSC, 0.1%SDS #1, 37°C % 15 4+4F (2 Kk).
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3) 0. 1xSSC, 0.1%SDS ¥, 37°C # 15 %k (2 %k ).
4) 0.1xSSC, 0.1%SDS ¥, 40°C #% 15 44F (23k), EEwTF.

-XE B¥:

-70°C, X-XE B% (EH B ERE LT EBRMERE T ).

ERER:

RAREBERBAGEFATNRXES, LA ML ERAERERA
HERE; TRAEBESEAGRATHRIER, 4 | HRXREAEER
HEBTFE - ANEAAXHENRAEEE. BRTAES | EhEghoLR
AN ERETFAARPHEERZRERE.

S #1 7 DNA Microarray

REGCERAEFMEMS (DNA Microarray) REMHF L EREREMAHELA
AMEZEFHAHFFREFER, CRBEXETHRERFBRAFL. HE R0
FlERE. BEEKL, KBRS EAKGHTHEN LB AT, YU
KB B, BR. HEEHOVENEENEN. REANSEFBRTHEARL DN
ATREGSEBRAATHRERATHT ARG, FRAOMGHRASGRET 2 ERE
EMEERRHLAFAR, RRENLEH, AW ER. LRGN ®FREXRT
EH SR, ¥ 5MX# DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X #k Helle,R. A., Schema, M. , Chai, A., Shalom,D.,
(1997)PNAS 94:2150-2155.
(—) A#¥

M AE B4 ¥ cDNA 3tit 4000 £ £ B HFHF 748 DNA, R R ERR ALY
AHEEH. HEMlop @ PR HTHH, SUREYHTHERILREHAE
500ng/ul A4, F Cartesian 7500 S\ (W@ £ Cartesian 2A8) & FHEA
b, 552 FWEE. 280un. WARENFHH#TAE., TR, ETRIX
BB, HBLETHRE DNA BEAsdh ERERSR. RAGTRFIREX
MEEHSFARE, FTRAGERELESRE:

1. BIERE A KA 4 R

2. 0. 2%SDS P& 1 4-9F;

3. ddH,0 %%ﬁﬂ(a ﬁ’k 1 5}#,
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NaBH, £ 7 5 2-4;

95°C At 2 4

0. 2%SDS ¥ 1 -4

ddH,0 % K;

. T, ICHEETRAEA.
(=) AL

A% AAGRBREHARSHGERTAR (RELR BN ERK) FH
£ % mRNA, 3 Oligotex mRNA Midi Kit (¥ @ QiaGen 4 &) £ifk mRNA, B K #%
F A B %% AR A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5'—triphate
coupled to Cy3 fluorescent dye, JMJ B Amersham Phamacia Biotech A8 FF it
AEB A4 A H nRNA, B KXA CySAUTP (S-Amino-propargyl-2-—deoxyuridine
S'—triphate coupled to Cy5 fluorescent dye, ¥ B Amersham Phamacia Biotech
A AFEH RS EER (REIREAEHEAE) oRNA, BE4LEREHRS. R
B BRE B R F &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) #%

SHBEREUERALARER4EEF — &£ Unilyd™ Hybridization
Solution (W B TeleChem A E]) X MFHFTHKX 16 bk, FHRAHKHEA (1 x
SSC, 0. 2%SDS ) #%#J5 A ScanArray 3000 33 X (M B £ B General Scanning 2
7)) #ATEN, SHWELA Inagene 4 (X Biodiscovery 28 ) #HTHHE
AT A EE, HOHEA R Cy3/CyS thie.

M EN AR (REIR BN AMK) 2R Y E¥R. g, LA, BB,
BaWF, Baie. BGRF. FORER. BORR. BRANF. BF. BORE. MEX124Cy3/CySHE
SRFHFE., (B . HETARKERRH - ERE-S-RRLFEHS. 1 —&
o e —5— 3R B 3 R R A AR AR L

oo ~l1 (o wh RS
- . . .
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(1) — & fz &

() EHALRK: —HWE-S-RRTEHS IIRHAHEFF
(1ii) F7 ¥ H:9

(2)SEQ ID NO: 1#y1E &.:
(i) F 5| 4L :
(A) K FE: 1867bp
B)XAB: ¥#
(C) 4t Wi
D HEHEH: &
(1i)F XA cDNA
(xi) FF#3R: SBEQ ID NO: I:
1 CAATAATACTAGTTTGCCAATAACCTCTGTACTTCAGAAATACAGAGTGGAAATTATCAG
61 TTCTTAAATGGTTGTCTGAGAGAAGCTCCACAGAACCATCCTCAGCAGGAAACTGTAACT
121 AGTGAAAACTATTITTTTAAAAGTATTTAAAGTCTCTGGTAATTATCCTAAGGTTACATA
181 AAAAGTCATCAAAGAAGAAAACATTTATTTGAGAAAAGCTACTAAATCTCGGTAAAAATA
241 ATTTGTGGCCCTTGAGTCATGACCTGCTITTTGCCTCCCCTCACCCCCAGATTAGCATGA
301 CAGAAGCTTCAATTCAGCCATGTGTGGCCAGGAAGATGGGGCTCCATTTCCCTCCAGCTT
361 CTAGTTGACGGTTACAATATCTCCACAGGAGGGGCAGATGGCCAGTATTTCTTATCTCCC
421 TCACCTCCATTGCAGATGCTAAATTCTAGAGAGTACCATCAGGAAGTTGTCAGATTCCTT
481 CCCATAGGGCAGAGATCTGGCCCAAAAGCTCTGACTCCACTCAGCAGGCCAAAAATACTA
541 GGGCOCTCAACGGCTTTCACCTCATTTTGTTTATAGAGGGGACAGAGGTTCCACATGGGAA
601 AGGCAAGCTGAGAAGACCAGAGGCTACCACCCTCACCAGTGTCTTTCTCACAAAGCAGAA
661 GTGTCACTCCAAGAGAAGTAGGCCACTGTCCACAATCCGGCTCCAGGGCAAATGACTCAG
721 AGATTTTGGCCAGAATGGGAGACAGCTTTAACAACAGTAACTCTGAAGCTCTCCTCAAAG
781 AACTAACTTTATATGGAGTATAGGAAAGTTCCAACCTAATGGGGCTCTGAACAATGAAGA
841 TTTTAATAGCAAACACTTAAGAGTAACAAGCTAAAAGCATAGCAGCTGGTTTACCAGAGA
901 AAGCCAGAGACAGAGATAACTAGGAGGAGTCCTGATGGGATAGGACAAACCTCAAAGACT

29
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861

GGCCACAAAAATGACCTCACAAAGGACCATACGTTTAATTGAATCAGACTGTGGTACAAT
TTATGCATGAGGACATTGTTGAAAACAGTAGAATAATCAGCTGGCAATTAGAGGAACCTA
ATATCTGGCTGTGATATCGAGAAAGACAGAAAGCTTAACACAGAGATCAGGGGAAGAGAC
AAAGAACCTGCTAAGTTAGCCGGGCTTGGTGGTGCATGCCTGTAGTCCCAGCTACTCAGG
AGCCTGAGGCAGCAGGATTGCTTGAACCCAGGAGGTAGAGGTTGCAGTGAGCCAAGATTG
CACCACTGCACTCCAGCCTGGGTGACAGAGCAAGACTGTCTTAAAAAAAAAAAAAAACCC
TGCTAAAGCCAGTGTCATTGAAGGATGATTGTGTGTATGCTCAAGGCGGCATACTCTGAA
GTACATCAGAGGCTTCACACTTTGGGAGAAACAGACTTAAATGAAATATTTCAACCAAGT
CACTAAACAAATAAGCAAATAACAATCATGAGCCCCAGCTGCTTGTAAGATGGCTTAGAT
GTTGTACTTAACCAAATAAAACTTCAAAGCAGCCATTATAAATATATTCAAAGAACTAAA
GGAAGCCATGCTTAAAAAAGTAAAGTAAGGCCAGATGCAGTGGCTCACACCTGTAATCAT
AGCATTTTGGGAAGCTGAGGCAGGACAATCGCTTGAGCCCAGGAATTTGGGACCAGCCCA
GGCAACATGGCAAAACCCTGTCTCTACAAAATAGAAAAAAAAATTAGCTGGGTGTAGTGG
CATGCACCTGTTGTCCCAGCTACTCAGGAGGCTGAGATGCGAGGATCACTTTTGCCCAGG
AGGTCAAGGCTGCAGTGAGCTGTGGTTATGCCATTACACTCCAGCCTAGGCAACAGGTGA
GACCTGG

(3)SEQ ID NO: 28418 &.:
(i) FF 5 4%4E
WEKE: SINEES
B) XA AXR
DY EIEH: &
(i) aFXRE: 2K
(xi) 5 #3R: SBQ ID NO: 2:

1 Met
16 Pro
31 Arg
46 Tyr
61 Thr
76 Val

Leu
Ile
Pro
Arg
Arg

Ser

Asn
Gly
Lys
Gly
Gly

Leu

Ser
Gln
Ile
Asp
Tyr
Gln

Arg
Arg
Leu
Arg
His
Glu

Glu
Ser
Gly
Gly
Pro

Lys

Tyr
Gly
Pro
Ser

His

His
Pro
Gln
Thr
Gln

Gln
Lys
Arg
Trp
Cys

Glu
Ala
Leu
Glu

Leu

Val
Leu
Ser
Arg

Ser

Val
Thr
Pro
Gln
His

Arg
Pro
His
Ala
Lys

Phe
Leu
Phe
Glu
Ala

Leu
Ser
Val
Lys
Glu

30



10

15

20

25

30

(4)SEQ ID NO: 34912 &
(i) Fr 5 45 4E
(A ¥ E: 24 %
(B) XA: B®
C . 24
D) #wEIEH: 4
(IDATFEE: EUHER
(xi) 75| #£: SEQ ID NO: 3:
CAATAATACTAGTTTGCCAATAAC

(5) SEQ ID NO: 4B 15 B
(i) F 5 $4E
WEKE: 245 %
B KA. ¥H
© 4. 24
D) I EH: &k
(DA FXA: EBER
(x1) & 5 #5318 : SEQ ID NO: 4:
CCAGGTCTCACCTGTTGCCTAGGC

(6) SEQ ID NO: 5SHyfE &
(1) F 5l 454
(WK F: 3393
B)XA: ¥
(UK 1.3 X3
D) &I &EH: 4%
(i) aFXA. EUHER
(xi) 5| Hk: SEQ ID NO : 5:
CCCCATATGATGCTAAATTCTAGAGAGTACCAT

33

24

24

31
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(7)SEQ 1D NO: 6HI{E B
(i) FF 7 HAE
(A) K E: 33|
B XA: BB
C) 4. ¥4
D EHEH: &%
(IDaFXAE: EEFR
(xi) F 5 #5£: SEQ ID NO : 6:
CATGGATCCCTACTTCTCTTGGAGTGACACTTC 33

(8)SEQ ID NO: 7THhfE K.:

(1) Fr 5 454 :

W KE: ISAEER

B) XK. AXR

D EEH: &

(D4FXE: 2K
(xi) FF 5| #3k: SEQ ID NO: 7T
Met-Leu—-Asn—-Ser—Arg—-Glu-Tyr-His—Gln—Glu-Val-Val-Arg—Phe-Leu 15

(9) SEQ ID NO: 8#y{z &
(1) F 5 4$4E
W KE: 418%
(B) XA Y8
C) 4. 24
D) FwHEH: &
(i) aFRA:. FUHER
(xi) 5| #i8: SEQ ID NO : 8:
TGCTAAATTCTAGAGAGTACCATCAGGAAGTTGTCAGATTC 41
(10)SEQ ID NO: 9HyfE &
(1) 5 44E
A ¥E: 418 E
(B) XA: ¥R



5

(C) 4. B4
D) A EH: L&k
(i TXH:. EHER

(xi) B 5| #R: SBEQ ID NO : 9:
TGCTAAATTCTAGAGAGTACTATCAGGAAGTTGTCAGATTC

.......

33

41
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