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1. —HoEHZHK - R 2 ERRE .02, HHMEATELEH: SEQ ID NO: 2
IrEXRFTNEIR. REFROERR B KNP RTEY.
2. AR ERLFRNER, HBEETHESR. XUPRTEYHELR
FH EALS SEQ ID NO: 2 Fr m i &M )57 7| £ A 95% 8 48 | 14 .
3. mAHER LRGSR, EHEETELSEA SEQ ID NO: 2 i R A R
BT 78 % K.
b —MoBENELER, EREETHASUFROAHE THPH— M

(a) 4m#3 B4 SEQ ID NO:2 R R EABFFIMEMB L B, X604, /T4

R X R s

(b) 544 F% (a) BANEIHER; &

() 5 (a) 8 (b)) HED TOWEEMNE TR,
5. WRAMERAIFRNEIBER, ABRAEETHASBERELHDEHA SEQ

ID NO:2 Fr R ARXBRFIM £ R H R,

6. WwHAER4FANEHFS, HBEAEETHREIUERNF 44 SEQID
NO: 1 ¥ 163-411 LBy % B3 SEQ ID NO: 1 = 1-595 £ ¢4 5 7).
. —MEAENBEIRERNELAEE, LBEETERERMNEKX -6 P WL
—RAERFREBEBRESRE. RELBZRAEXAEBMETRY EHH K.
8. —MAEANFELANTRNBE IR A EEIHN, ABEETERERE TTH
— o F A

(a) AMFER T AN EAHRE LR ERNFZHEH; &

) FARMER -6 FHE-—BAERTREBTRE LB RENE I AR,

o RMEAREEE R 9. 02 RN S KN E AT, BBAE TR
/@J%:

(a) ZERLREEERKRIEI 02 44T, ERANANERSFRAW IRALEE
4 B ;

w)M%%%*ﬁ%ﬁﬂﬁﬁ%%€#@%9mﬁ&%§%

T HEESIRESNTE EREETHEARAKRZ S RE e E-E® 9. 02
%%% £ AW AAR,

o RERRAT S RER R RN LAY, EREETEMNEES. R,
#mt%%%%%ﬁﬁﬁﬁ9m%éﬁ%mA%

12, A ZER 11 Frid ey, ESMEETER SEQ ID NO: 1 FF R 24
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13, —FAAER 1 raafee i H, ERMEETHRARNEWA T T RS
RAREREE 9. 02 TEUKA . IRANEM T E.

14, —F 0 5 AR ER 1-3 9 0 E — A B RPTR £ JRA X R SRR 5 &
Moy rE, ARTEETHEERNT RS RN REAE, AN RE S K EHE,
BERMNEBERTIRFE SRR LEAFERREANRERER.

15, wAMER I3 PHE-—BANERFREROGNA, ASEETEEATH
Yo B R A BT 0. 02 AR . BREIA, HWARWHA; SERTFREL
Bz,

16, wARAERA-CFEE-NANEXFTRGERLTHNA, LHMLETEE
AR THERY RN, REENRGA TRERE, AR THREERES

B AR T

17 wRAERI-6 KN FHE-RNEXFANER. FHERIALEDH
R, EREETARERSZK. FHFRIIELY. HIA . FIRA R0 A
U eABAEESHF LIETNREBAREADH R BT ERERELRE

9. 00 REM KRN MA LY.

18, MAMERI-6 R IIFHE-RANERFAGEK. ZHERIMEGUHE
B, AREETRAASZK. ZREFRIMEWHEATRT DTEME, &
P, HIVEE R R R RR AR REN LY.
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—MFWER——RERERREI. 02 DN LR L EHR

REVEFAEMBARGE, REMKE, ALUHERT —HFNWER——RT
RSB S. 02, UERREBUERNEIBFERTFI., AXVUATRE S ER
Fo % KWy &7 iR Fo L A

T4 YA By DNA & A2, REee (dUTP) R W] #6450 DNA B &8 4 1E dTTP
HHBENE DNAE P, SREFEBAN, AT REBEERG. DNA WA EKE T
ER/REER,

EENEGRERABFmENRERERRTRERBRBHRY, RETES
BB 1E R R LK AR R e, R N dUMP Ao PPi, AT 4% ) R B 7E 40 A
WHgAKF, (J Mol Biol (1999)288,275-287)

LSRN R K PRGN, —ERNABREASERMULEMER
®. A E DNARE, ARATEER. Bk, SR FREABEEAEHNR
AR AR R AR TR B

REAFRFLRELAFLENER, CELIARTRELRBA — beta-
R FZEMM (beta-hairpin motif) , UR —SHHE TN A LB AR, XM
EMBENARBLARREL, EUNBBUERERESRMHIE. RE®R
ERMBEREROEGEFEAX. HRNERIEN, RECESBREHEEA
SRR ESGNIERNERARE L5 beta-hairpin motif W FFHEME LY
A %. (] Mol Biol (1999)288,275-287)

REHE, TREBIA/ERANBHERESRBENH A S TEEERAS S
RIBPEMBRBNA R, MREREHAKTRERGCESRBRBFLEN, Eik,
REREHSBRBOYEEREAFRT AR AR ERITHRE. (I Mol Biol
(1999) 288,275-287)

HARAELL, RERERBRBERE. EHRERANALNELAESRIR,
B, BT DA A e R o R e e B B W B A B R B R R T A LAY

B ERRNE, AWARMBESE (HERYV) FaW — MRS B, O
BARM A HIV BBy th By iz, H b, U2 06 HIV R RN AREZE.(] Mol
Biol (1999)288,275-287)

HMAREEAASMAN, EEFEN. FE. WA, BR. BY, B, #
FEo WORAR. MBR. BAN. JF. BB, RAANEZRNRAEE B9 R g

....._._]_
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BB RAEEEAMN, Bk Fh R TRAEMN. KRXARE LN RFRE
BEEREE 9. 02,

mTw PR ERREI. 2 FaARAVARSROEREE SIKE
EfrREEFA, MHAEGXLWFTIRTFRRENE Y, BWRGHF
~HEFELRES S ERURBHRTREHLEI. 02 &, HIZEREH
FUONEEBRFT. FREZEABREI. QL FORDGEENTELAARAR
UEOEREFMRFARATHEARG T RN, IBEATRHRTLRE 1 RD
Wifn /RN e A, Ao BEHALONAZEEEEN.

AEAH - NEHRRELPBEHF NS R — RSB ®RE . 02 URAER
B. Xl mffiTEy.

EEFHE - NENZRRBERDZLERNSIZER.

AEPHF - NEHRRECARORE REARE L. 0L NEHERNEL
#H AR

EERHE - NEWRRESCAGDRFCESRRE I 02N EBRFRALE
TRAE TR,

REREGH - NEHNEREE RE e EHRE 9. 02 HFE,

AEHHF—NEHRREH AR AN SR —— R B8 9. 02 Wi
®.
AEAHR - NEWERETHARIAL K —— REE ERHERE 9. 02 HE
MAEW. FHRA. A WHA.

AEPHE - NEHRRESH BT S REEEHHREI. 02 2 EMRNER
Hy 5 %

EERABR-—MoBNER, ZEREARN, ©&€4: EA SEQ ID No. 2
EEABFINER. RERTHTER, EWEEFBRBETEY. BREH, ZEFK
A E A SEQ ID NO: 2 | FE®MFF M2 K.

AEPRBR Mo EHNEZHER, vEERE TAN —METRF S
AR

(a) 45 LA SEQ ID No. 2R KB FH ML KN LM HR;

OEFZ 3 AOEE N FZE:3 78

©5@BOHNEBERFINEFAZEDTNHERN IR ER.

FlH, ZZBHBRNFFIREE THN—M: () K4 SEQ ID NO: 1

_2_
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163-411 L4 5 5 Fo (b) A SEQ ID NO: 1 o 1-595 {ty & 7).

ARAZNER—MEARXRALZEEBRNEK, HHREAREK, —FH
ZEAREIBRNABEEAR, AN, LB ENEEHR, —MEERE
FTRE A E R IE A SRR £ IR E.

AEARER —MEERKYF R REESHHEK.

REVLS R — MR EN. BE. AN RS589 0284
EEENEINTE, BAENRAARVHNER. REVLXSRAZFT RGN
&4.

ARALEY K —MESMMER G Rk BB 9. 02 B9 R ¥ XEMRNERK
BARMH RN T %, BERNANER TR SR LR LM EBT I PR
T, BHRMERHER T RRAL RO ER & WTENE.

FERPCHE R —MEGWEEY, CEEREAEREEEUY. BEN. #i1
I ARG F BT T Rk,

AELARYRAZAH ZRP /LB ERAEHNER THTBE. FEMEK
MEREHERRAL T TREZERBRE . 2 XAREFIRERAENY
Rl

REAHKL T T EHETFRXHHEARGAT, dEFEABRARTER BT S
PR

APALE PR ERFFEANTARERERZN R LA THA L

“MEFF]” RREVEFR. BRI LU EREERBESH L, T
AL FE A B A R DNASIRNA, BT LR 2 N, REAFNEI A E. %
M, RiE “BEBRFF” EHER. K. FRABEFFI R BEHL.
LEREAFH “BERBRFI BR-FAARGEENEGR S THEERTF 5 6,
B “ZIK” S BRER ARREREERFIRMNAEREEERSTME
MR ENRRELR.

EHRBEABHR TR RE-—HAEA-NRENEEABRBI BB ATY
BREBFINR BB CHEIBTRFI. FRRTTREAERF I XL T BT
FRAEARBIEZHFRAGEE, FARAE., TETEH “RI%” &%, L9 &
WELBRAASFRAERBAUNENRLERR, vARARARRREAH.
T4 T EAAERFERE, DRECEARSHY AR.

“Bk” REAAERFINEHERFINF —NRENEEBR LA F RN 5

_3_
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“BEN” R B RHEEREABFIIEERFI TN AT SRS RREAEW
ATk, —AHENMEERIEEFRGE . “Hi REBFENEEBRIHY
BRI RENEAERBREZ TR,

“EMENT REEARXALSTHEN. AESANLESGNEGR. $iH,
AE “REFERE RERAN. EHANREGREORREFBEESCEN AR A
HrFeREaTRINUNESHEREREESNEL.

“EMER]” RIGLERFREHRHLE). 244, —HHREZEGRAT
ATRFTEEARERG ST, BAANTUREEEGR. 8. EALSHHME
MECTELEREEESRE 0260 TF.

“HEMAD R WY RELSERFREAREI. 24460, —HTHA
BETREEEHRBRE. QNADFERRABEFEERGLT. #EHRANHY
TUREEOR. BB, FA AU SAAEC T4 R ErEE%mBEEY. 0205
¥.

“PH> RERTRESBHE. QN IRLAKRE, AHEEFORESRNAE
KR, BN RERRATRERRE) ONEMETAEERE. DR
REHRARE,

"ERIA"RBEEALAEAREA ML EED. KX BEREUHR.
FHPBRAHEAAR A FENER O RALERGLR T RESBE 0. 02, £A L4
Wy R B IR E 0. 02 AL EURARBIRER LS —WEW, R s
B 9. 02 % RV A K T A BB T 7447

“HAMY” R “HAN REAAVNEREFNBEEAGCTALRER S %
VHBREAAGEE. B, FF “C-T-6-A" THEEIFF “6-A-C-T” &4, H
NEESTFZEWEANTURTSH R LAY, UREZ (W EAEES TR
HZ MR REREEAVEH,

“FEMSE” BHEAONRE, TURBLRAERELRAE. “HMoRE” £
H—MALEHNTFI, HEV)THONHRLEHNFF S BEBRNLX. X
MATHINE TRASAE TSR EBR KA ESETHITLX (Southernbr i
Northernf/ # % ) k&M, EXLHBEHF IR LAXKEHTE LN H TLFEF
WEFANSEFANENTHAEREBRENEAGETHES. IATERBEBEESE
RO EHERFEFRELES, BASBEEEREANLAGERTAFIINENS
EAFRMEREBEHEEA.
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“HRME SR REERMN S M ALRBALRF I b8+ F 74 H A

P EZE, THETFZMNEARMEET 2%, Wil IMEGALIGNFE F (Lasergene

sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNAR J¥ f[ MR E A [H

B 47 i mClusterdE L B W A& £ M5 5| (Higgins, D. G. fo P.M. Sharp (1988)

Gene 73:237-244) . Clusterskill it 4b2 B 47 BE xt 2 7 #0 95 15 # 4 40 ¥ 51 $ 71 Ak

. RERBHEUAARNKRALE. ANEAERTFH wF 7 Af R 7B (4 B4 F
EasRERTTRAUHE:

F9|Ag Jr 5B 4] I- BL o9 7% 2 AN H

x100

FrRlAM B —F FIAF 8 R A8 — 7 7B [ B & A 3

W LU i3 Cluster R B A4 B e iy 4 i wJotun Hein M ZEAZBF 5 2
B A F P E & (Hein J., (1990) Methods in emzumology 183:625-645) .

“PEALET R AEERT 5 2 6] 5 xSt oA R B R AR B R A A R TR
THRRHBE. ATRIERANAERG L, FRAHTNEAERTLEXRL
ARMAAR, TERANAEXRTEENARHEAR; EATF Lmm Ly
EAAHEUNEAENEERTOERER. RREARAHEAR; HARNMF AR,
RABRALARE, L4BRPHER, XAARMHAR.

“RX” =2 5RENDNASRNAF A ERFF. “RAE” 2H5
“H XA BRI R,

“PTAEM” RIWIFPR RO LW EBRAGLEEEY. XL EEHEDTUEA
k. BANAXEBBRERET. BRMTAVTHERARARLS THEIEEYFH
ANES

‘TR RETEGTARL>TFRIER B, v Fa. Flab), KFv, Ei&RH
Zh R EE B HBE. 028 H1 R ST A

“ABRUIAER” RHEFENRES RSN EERF RSB RTEBEAREEHR
AL, BREEEEEERNIK,

“EWHT —TFREWREACRERGIIR (i, EREARFTENHEELX
WEB) XFHBE. hivl, —MERFLENEUFRRLIREETEI NP

..._5_
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RAAHSBEL R, ERHNIBEERISKE - L EHEGRRATE 23
HHURAFRRELSEN. IENFHUERTHEZE - REN -4, ©THI
BMAERTRISREE-EEHN —Ha. RR/BEERAEHTEERARIHR
B ks e AT E .

WARWHR, “aBH” REWRALREHRF2BHR (WRIARK
WY, BRTERNERRTE) . wEFRARANKRRARS TN S REFRM
FRRBAHSBEANN, CEHNEREEFRR S RO NRARSFRFENL
o BT, M Ao E e,

WA, “HEHREREARE 02 BEAERAEREI 02K
AEFERREAMANECED. L EXRECUR. FIEGERAR
RARENEORAMERSEMRFREHRE. 02, X LANEREFLR
RAGBMAR L2 -0 EH. RECEHREI 02 FRAALKEAL
BT 5|4

AKARET —MHFH S R——RFEEERRIEI. 02, HAAR L2 HSEQ ID
NO: 2FF RN BR BT I AR, RRAMEMTURELASK. ARFK. 6%
B RAEALK, RRVNS KT URXAEAY 70, SEZMFSRNTN,
BERAEAHANERRANEE Blo, 4%, M. §5ES. Bafrgily
WaAR) A, REELETFERANEE, KLWAKE KT UREEML,
B UEFERAAY. RLAN L RETEERTLERE N FRARKE.

AEARMERTREHRRE 0. 028k B fTaMPXMs. wRRAH
R, RE “HB” . “fTaf” fo X000 RHERELRFALAHRERE
W 2 HEWAENFHRRBTENER. ARAZHN A K. fTETRX
M UZE: (1) BR-F, EF - AMESNMEERBEARRTAERT AE
Bk (hANERTFEEABRAE) R, AERKHEERTURBTULR
Wit BTN, B (1) XF—f, EP-PHENAEBREE LNE
MEARECEARRASRMAE, S (111) T -, HFRA_EZKS A
—ffet (W ZBKEFRFBZHALES, AWRC-®H) Be; 2HF (IV)
B, AP EERFI RGNS RAL RN EKRFF (0TS
PR RFFRA RGNS RO FASEAREFF) BRAXNERL, ZHFH
FB. 00T EMAn X UMBAALERGBHUARA RN EREEZIA,

ALPRETHENER (FZHFR) , BAH%KD A A SEQ ID NO:2 &

m6_._
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EBFFNERGEBHRAR. REHH LU EHFF 4 SEQ ID NO: 1 H9#
HBRFF. KAEPHLIMETBRREAABRARY cDNA XEFLIH. EEEH
SHMEBRFHAKN 595 Mgk, EFBORE 163411 KT 2 AEAH4%. &
FEAEAEH XA BLREL, WERSRECESRB AN REE, T
BEZREREBBRE .02 AAREEESRBHMUNE.

A KV % E B DR DNA B X B Z RNA B . DNA B A 35 cDNA. HH
41 DNA 3L A L& #y DNA, DNA [ DU S ek b 8% AL 4y . DNA ¥ LUE 4% 75 & )
s, HARRELMKERDEFFITLLE SEQ ID NO: 1 fr = iy 4 & X )7 7| 48
ARgREHANERE, WARKUFA, “BHOLTRE ERAXUTEZRRD
E.# SEQ ID NO:2 W&V R £ fk, 85 SEQ ID NO: 1 fr m M 4R 72 X 5 5! A £ A
W) 5.

e SEQ ID NO: 2 YR AZKMZ B HBRAEE: RAKRRS KN &DF5;
RBERNGEAF I oM mRERT, REBEEKAREDFF (ot i
GmAFF ) URERGFH.

RiE “RELZHNABEFR REAERDGUERNEZBERQER R
Hie /R EREFINE TR,

AEXARBR I RBREZREROT R, HEEL5RLNAHANEARR
FRtERRELRA BT, XUHFT4EY. REBFBRATRATURRAR
ANENERASERAREENTRE, IUEFRTREABERRLRE. &
KERERBANLTRE. wFARTEEN, SEETREE - N FRERNEHY
R, BARE-PREIANAEFRARK, SAKEN, ELASGAER LR EHSE
B & R k.

FEPAGREULH/ANF I RN EZHTR (ANFRZERAAED
50%, RBEA TORMMELE) . REUARKNSREFRLAGTEIRLAAUMAS
BB EATNEZEER. EREZAT, “HREAHE Z2F OEZHKETE
FEREEEE TR f %N, % 0.2xSSC, 0.1%SDS, 60°C; 2 (2) 24 & B A A
MR, o 50%(v/v) FEERE, 0.1%/N4 g /0. 1%Ficoll, 42C%; K O)VNEFH
£FFIZHE AR EDE ISUA L, BHE ITUL Lot A KA. FEH, TR
RHAEBEBBELW SIS SEQ ID NO: 2 THRRSKEME WSk
Fo & M.

EEPRSREULFHROFINEXHERF B, WREARAH, "Z]
FETHKEELS AN EHR, BFEED 20-30NMEHER, EFZED 50-

._.7.._.
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0NMZHR, RERED IOAMEFRUL. BRABROLTATHRNT HE
A (o PCR) U R A /B0 B RG R ERREI. 0L HNEHER.

AXAFHERMERERREUS BN ARG, EERBALESR.

BEFARDRERERBRE. 2 WERN ST BT AL Mk
", Blw, AAGBREWRRIAPESIHHR. REHREHEELHRT:
DAFRS G EHEAR cDNA XEXAZULEEBRNZHERFH, Fo 2Kk E
WA FEUSE A AARENRENTIEN SR TR &,

AR YU DNA Fr BOF 5l gk L T 5 33k 1%: 1) AL 41 DNA 4 % 3 4% DNA
F 315 2) f % & Bk DNA JF ) LLIK 75 BT 3R £ JIK 9 T4 DNA,

FRFRETEY, 2EXELDNARTEA. DMFFHEENELRR
ZRAERNTE. EEERANTER cONMFRELE. 2B EE cDNA B
TR DT iR NE R IR G A B R A 0 8 oRNA JE AT 45, HRB A%
WK CDNA XJE. RECnRNA X HEHS AR RMER, RALHTAE LR
1% (Qiagene) . 492 cDNA UJE 2 @ % B % 3= (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . R 1% B F b S8y cDNA UE, o Clontech /& #y 7] cDNA JUE. ¥4
GEERAREBRIEEARN, BERINELFDLETE.

R EHA EAX L cDNA XEFHARLANRE, XBFFEEE (EFR
T): (1)DNA-DNA 2% DNA-RNA 2 %; (D FFREHRNBEIAREL;, QOAER
R B 9. 02 WERANAKT, DRARAREFAKMELDFENS, %
BRUEEALRLENE TN, ERFETEA, WTEMHFEBREMA.

EEOMTEY, RXFANRSREREVN LB F R EM —H 5 H
B, ARKEED VA EER, BHFEZED 0AEER, EFRED SOMEH
B, RERED 00MFR. i, REWKEREE 2000 MIFBRZA,
RSN 1000 MEIEBRZN., MAFTANRH4BERERLPUEFFIIEE
WA EF SN DNAF R, REHSEE RS B R RS RTUURER4.
DNA At AR i B LR &, RARRE (oW B ) %,

EEOMTESR, RAURFTEXRH . 02X FEXANEASANT A 4%
FHAM Western il ik, M ABIIEE, BB AR BLISA) £,

R | PCR B4 3 DNA/RNA By % 3 (Saiki, et al. Science
1985;230: 1350-1354) A% A FIRARX W AE. BHEER I XESEE
A K # cDNA B, F[4f ¥ | RACE 3 (RACE ~ cDNA 3 bRk 3 3 3%), T PCR &

_8_
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AT RERITAFORKAN IR ERFIERE SRR, FTHEAS
EA . YA i R ik B An A r 4B 9 DNA/RNA F B

W PR RRENALANEE, REZMHIINARBRENZHERTFITHYE
B 3 fm U B 4% 4k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
RELZBERFRMNECTRELUFRARNESE. hTRELKH cDNAFF,
FEREHIT. AHFEMNZL NTIEN cDNAFF, FEPERAEKE cDVNAF
.

AEAOHFBRAALXNNEHEREE, UWEARLKANREREREA
R BB QO REFHNERA IR ANEZTEN, UREELERS”
EREYFAZ RS F %,

KEWHSF, RERSEERABRBEI. 02N LBREBFHTHENIEE T, U
MAREREARAFTRASHERGELARK. RE “BEK” BXAOBR_RFNHE K
. BEA. BERE. ANERKE. TANAEARRE RS, FHTHR
FRHUERER. ERAXAFEANBAROEELART: EHFPREANET T7
B ¥y &3k #4K Rosenberg, et al. Gene, 1987, 56:125); AEFHILF Y4k
1 2% 3K #y pMSXND %35 # 4K (Lee and Nathans, J Bio Chem. 263:3521,1988) #u
EREARTRENERETIHRFFORER. &2, REREFIARANERH R
B, AR EEST U THWEEAREARK., REBERY - N EEZRLR
BESHEMNRE L. BT, FILARNHERE TH.

RPBAHEIARAR RO T EER THESRGREEERRE 9. 02 65 DNA
JF A fo A E o A R/ B T R A R, X EEEEIEL DNA EOR.
DNA &R A . KA EH B AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
HHgDNA F A AR EHRRERETFHEL RS T L, MU F oRNA &R, 3X
WEHTHREREATA: KBFEN lacH trp BT, ANEEERSY PL B
Y EMESTAE M IR EREST. ISV FRBEE T, 25 A%k Sv40
BoF. REFHREN LTRs g - S m TG XEERR AREELH
MBERETRENBH T, REBULAEBERBANUERE AL A PE
FHELTFHE. AEERPBEBNEBT TN S EEBESEY AR PR ZERH
P, MIETE DNARZWREKXEAET, BEALHF 102 300 Mg xt, A
TR FUREERFGET, TENEA FTAEELE LS %M —M 6 100 2 270
MREFEME SVAOME T, EEHNAB R - UNS B BETURBERERE

_9_
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i, REBRERARECE - NRENAEMRAFTEE, UREH THER
ey E A RARR, PEMAREFAN ST RTES. FEZHEU
BREBEAEZE CFP), RATABHENEFREZRATEELARES.

AR - RBEANABFLE T ATEE LN BE/ B FTRAETH (B FH
ToHETE) R FEEFLER.

AEEE, REREFCERRE). VWL HATRICHAS R FRNEL
BETHABIEINEFEIAN, UHREFUZ TR BANGRNEE TR
BEEK. KE “FXER BEMER. vEdHK, SREEEILER, v
B, REBFESEN, mEladhak. REEATH: KBFE, #
EWE, AEARwBGRYIIRYE, EFako®E, Sk, REai
B8 S2 & Sf9; zH4mMdn CHO. COS = Bowes B E /@41,

J AR W BT i B DNA J7 50 3 & 47 B3 DNA JF 5 E L ik b g £ M~ A
RERBARAR BN EAEIARHAT. YHENEBLED D XBAAEN, BRK
DNA By RAZ S M AR EKMBERIR, F CaCl, iz 4, FFANSFRELRY
AP &, A ENEA MgCl,, WREE, B4t 7R B F I #AT.
S EREMAEN, AW T I ONA #5307 ik BB TLIRE, A ¥ A
WA F W BHEL. RFIL. BRGaEE.

EARXEAGELDNAER, NARLKANSZHERFI TR RRAI LT E
41 H R B SRR 9. 02 (Science, 1984; 224: 1431), —fERMA U T FE:

D). AAZ AN RAA REEERRE). 2 WEHER GERE, 3A
THUS BT RN EAREABARR MR R EENE MM,

Q). EeENRAETERFT O,

). AEFER AT B, SLEAR.

EFR () F, REFANELAR, BRPHANERETHR LMY
AFRE. AETHFAREKNAGT RIS, LETARAKEE LS
MEERE, HednrzWREESRBZMFEFREREBNES T, $AKEF
B 3 — Brat

ESR (3)F, EALRAAHTERN. REARE ELE. HH003
mppsh. WRFE, THALWEN. LFARRECREEIENLE I ELE
A EANED, XEFTEZRFAERAR TR, XEFEAEEFL
MF: BAWERLE. ZANEANAEGERFH . B0, BERE. EFHR
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A, BB, o FHEA GRIR) . BHREN. BTX®EN. BRAHE
7 (HPLO) fr e B M BB AKX BT RN E 4

AEAHERURZEZRAFERAN . BHAIANFTWENT EEA THREREIT,
fito, TRFEMRE. BLRBEZE. ERR. SXKE. NIV RAEEN
5.

R E BB ERERE A ARB RS R, FHLRA dUMP fv PPi, B,
REHNE KT H THERERGEAAT, R (dUTP) 1% ¥ 4% DNA B &
BEL1E ATTP B NE DNAE, HRBRBAN, AT FHBEHH. DNA B
BRa AT FRLER. EBRRLVN S KT UE DN SR GEE. AN
REETEAER, TURATHRTEESERE, AEWER, NORERSER,
WERGRFMEXREENGREZER.

AEPANESHKTHTERANSHRE, SEEFRTEE. B, XFE.
M. %, WARE. TH%. BRE. 2EE.

AEAHEROE—MEEATH, BAARRAR LEMHER. KEW
WEMRTRAF-LREHIET, TERREEAER NN LR, RRE A%
R, BEEH LER. REWHZ AL HRES R RALGRG. bR kA
XEFOHER, SRR TEDRARK (TERL), FEE (4 8),
BREAHER (WERBMXTX) , HAUEERURAEMRE S N £ R ET
ARABAHX R,

AZAWZRREME HIVRENARRES, KEWL RO HRATHA T
NERME, IIVRERAEREEARES.

AEABRGETHRAECEWULEERE B H) RHLE ERA) KFeEd
BREE 0. QWA WA ., BMANRERERERBE 9. 02 A RapEES ALY
ek, MERAMELESAET SRS ER ARG ELDEMNEE. o, &4
HMEFET, Rl ARRRERT e EHRE 9. 02 BN 5HI0H
A B BB 0. 02 —RER. REMNESYR SR MB WM EER .

FREEvE BB 02 MERANCEREHGHRE. ey, Thkhf
KMME., KB EHRREI. Q2 HERATUS RECEEBRE 9. 02 44 HW
PREZIEE, HENHEZSIMOT4, AR5 ZS RN ERTALESEZL KT
KELEMF .

EREEAERA AL Eme, TUHREEEHRBRE 9. 02 )\ &A1
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s, BRNEAEDRFEESBE 9. 02 fol FRZ FMEAER BT
RBELEMETRENA. ALABANMSHNRFETZE, TURHEEEENR
FIERBZHRGEER LMY, EERETRERRBI.2EGNL R, TR
HFEAHEMNTHASCNEEREL TEHADARGENEZRETGRE. Fh
B, — MR AR E e B A TR EE 9. 02 T #ATARID,

AERARETRAEZ]K, RERFER. T4AY. XO0W N8 mEENHRE U
AEEFAERTE, XEFERTUES AEHRARE R BIE. KL PHLRME T4
SRR ERBRE I 2 i EZRNER, XRERALE (EXART): $7E
AR, BExBEIAE. $A5HK. BEHK. Fab FRfr Fab KA XEF LMK K.

ERBERAENETTRAREREHRRE Q2 AEERARSIY (E A,
MR, KBRE) MFERE, FREANTHATERARZRN, aEEFRTFAK
ERE. HERFRESRRBE). 2CHERRNENEARCEETR FREEH
A (Kohler and Milstein, Nature, 1975, 256:495-497), ZJB& A, AB-#iE
RPN, EBV-ZRXBHAF. RAEERPEAFNTERXE LW 8% EHE
A B A AL Morrison et al ,PNAS, 1085, 81: 6851), T A 4 & &
PR EAR (U.S. Pat No. 4946778) W ¥ il T A& = R Hre E A LB 0. 02
YUK,

TR EE ERREE Y. 02 WK A TAEASMAFERAT, HUERFLR
S RO e B AR R BE 9. 02,

SR ERRIE 0LELSNETERRALTAARERMERFIL, AN
RATRELMLBEfmof. IRBRHERCHRETEY - MRERGEL Y &
ATHEBEaERNEMNRHAMRESTEES,

MAERLTHTRUTHAERAE-—FRBUAREEE. wRFCEHRE
9.2 BFERAUENERBREATEHAAREYEL wekEF, EMXES, 48
RE)VENES., —HBENTERAZFALKA w SPOP, HHFHAKG AR, #
HEREN X, AEREETHRL ZNRXHNBETATRARXREEESR
BE 9. 02 FA Mk th 4 i,

REAPFHIETE TR S REEEHARE . 2 AXNEK. %
T G & 6 PLA ST AR B T R e R BB 9. 02 M7 AR Sl vE

AEXPRGREZEREMRMNE T EERARE I 02 K PHNBE KR .
R R ARG B R ety, ERFEFISHAZREFAENZE. R EHAEN
My B EREE 9. 02 AT, UAERBE RSB EHBE I 02 EEMEKKF
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WEEM R THB RS ERBER 9. 02 RIEANER.

AR Z KL RAERRIE AT, B, ZRTRAMES. LFHBHiTe
FUEYIE, AT R DB A NER RN, EFNE#T RS,

GARTEREHRRE ). NI B ERATATEMBTEN. REETR
ATHTFEFTHTRASRERABB I QAL EABIRE/ RS EFR Y EE
B, RESRHRY., EANEFIETREWREZR TRHATEEAL R
Y ARE R R A EREE 9. 02, MIMBIABMARE R ERRE) 02 F MK, A, —
FEFERERERBRE 02 TUREEN. hR TESE S R
ERBMEY 02, BETETHNENES, ERZESESESE. BLEFLANER

BN BRETH TR RS e G Mm 0. 02 XX RFUREFNRGER. RET
MENRERALEHIRE. BES. BRSHARS. LA8E5RE. 8/
MESTATHEOREEEARE I QNI T RESTHURA. WEEY
HOREEERRBE . VNIV TRANEARERAN T ETLTFEAXR
(Sambrook,et al.). A EHRLREREHRKRE . 02 WL BT EH
FRARF%GETHRA.

EREBRINAERAMAN T ZEE: 40 EREBENAGRANAL
o RAERSEIRE WEE. REARARS) AWM EBRS \alE, B
4 e A B IR &

%] fF R AR BB 9. 02 mRNA 89 B M H B (45 K X RNA Fv DNA) LA & 4% %
BEAXANTEZN. UBE - MEHRREO M T RNA BB RN 2 F, &
RN ER®L,TE AR RN SR ARG HTHB W EIER . KL RNA
o DNA R A% B T | O A th (4T RNA 2 DNA & R B A KB, wE A mE it o
Bk a R BT RN EA L) Z A, K RNA 4 F B 33 4 A% RNA B9 DNA 7
IR ENFETRE. B DNAFFIDESEHE AN RNARLSBEHTFHT
B, ATHRWHEBRLSTHREYE, TREMFESEETEE, oM mHEMN G F
PKE, BHESFZ A NEEN RS BRR S RE s - B,

AR ERBEE. Q2 MAM B TH TS R B mEs 9. 02 i %
RN RT. S RErEE TR 9. 02 00 £ AX B ST 44 U R ve £ Bk % 15
9. 2 MERLEEHARMRETRERERLRE . 2 R XL, WEDLEF
EEHEEE 9. 02 1 DNAf‘@J—UﬂfXTE%ﬁiﬁﬁ%K%%]%ﬁﬁ"ﬁ"ﬁﬁﬁkﬁﬁ%
9.02 yRERM. LR FAMHE Southern (piliik, Northern Bk, BErZe%
%*, ﬁ%&*ﬁ&%ﬁ&ﬁ%ﬁh%ﬂ&ﬂ& HARERFEHTAT L RZEE. &
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R EZMEBRN —H o082 T1E N H4 E EERYE T Microarray) & DNA ¥
F(XRA “EEAEE )L, AFoN48v XN EZRREADNT LR L.
R e B 9. 02 45 R 5| Y ¥ 4T RNA-R & B84 S (RT-PCR) R 4h 4 3 4,
B R R Ak R EE 9. 02 AR H.

B R G 9. 0L EEWRELTR THMAREREHRRLEI. 0248
KFERH. REwES BB 2 X THHABEEEEHARARE R EA R
9.02 DNA FFIME LN A RE. B, k. B A vEAREE. THALAHY
B do Southern B, DNA FRLAME. POR A A4 RMMAL, B4, R
AV Gk B E Ay ks, B A Northern EPaf ik . Western By i 3% o |] 4% H| o &
HAELRE,

ARXAMFI N REERETMUREANEN. ZFF2BREHAHELA
REARAGUNEBEENRATUSHEAR. BN, FELERERIHEAEENAK
fup., U, RARDIOETEHRFARE (ELLZ AN AREERFLHTH
THELREENE. REARW, HTHXEFI5RBFHAERNMEXK, &
FENE S HE X EDNAFF B4 T ek L,

# T E 2, MIECDNAKEPCRE| 4 (R %15-35bp), UK F I B FHE
®l. RE, LA TPRFXSZFAREARGRARE L. A
M SHEM T HOARZENREGARSTETRHR K.

R e M PCREALIE, BEHONARM B A AR hEr &, &
AARFHEZ TR W, BXEOFZE, THRA -kt
BABEAFATETMERT Z. THTFREEIMHE T XURELE R
AR, AFEHRA> BN FEATAR L TFE, ATHEEeaEERY
cDNAJZE .

FrcDNASLFE S o A R B R AT R FAL 22 (FISH), T AE AP BRPHE
B HATREREN. A% R, HWVerma%, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—HFAHENE R EERCE, WFFAREE LN YEMCERT
NWEXFEBFEA B, LEHETHFH w, V.Mckusick, Mendelian
Inheritance in Man (%] 3¢ 5 Johns Hopkins University Welch Medical Library
BALRE) . ARTEIEYPIN, HEERE L EMALEERER KR
ZE KR,

BEH, FENCEROABRMNMREHOMBRERNEFFEZR., WRE—
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L - L] L N - L] - L] L]
P -P U R 20

T HAER M AR ERY, TR TEEAE¥ AR P R WL,
WMZRETREZRAAFE. hREFOERERMK, BESREET R
RS E L, oG B AR T LAY A 2 T cDNAF 5 8 PCRT 44 31 &y &k 5
RHA. REDWHAYEEEAEAEMERG 2 HEY, SHATNESR
FAH KL E AR AcDNA, TURSOESOOMBAERER T — M (BE1k
BAEEE S HE N FF20kbRT N F—MNEE).

AU ARANEZK. HEREEERNY. Ban. RAANHENE &
BERHMRRLEEGEER. KLRETURK. HHEE. 28, HX. 2.
HBURCNHAE. 4602 RAAREN S RAERAURTEH L O R
RWBERFBEHA ., LAY TUENGHH TRFET.

ALXPERBEA - HRERNBEBHLERRAANE, FEIREF AL s
AERNGRAEMBS. SRUAB R, TUABHE. FARHEL L
EME RN BRE RN AL N TERT, ZRFEABEAS. ERAYE
WRFEENE T TEEARLEA. b, REUNSRTUER TR BT
b ESER.

HMEEMT LT BN T REY, wARE®. BRA. EEAN. LK.
ET. BENHEWANELERE, RETEHBRE 9. 02 DA R BT /WA
BWENENERSES. HATEHWRTRESRE) 2N ELANELEY
BATHwZEE, WHEAF X, FRTHNEER GO E £ A ¥,

THIMERTRHARKAGERERTE, TFAHTREIRFEL BT
RENARLYTE.

EIEAL A RS B R B, 02 R G BB R P kA ik
B, DEEREEEHRE. 020 RAEFTTE, THAFFZRETERABRBHE
wiEYHE. LB, BN -EER. -, 4-FTE. S-BBHEE. 6-RABF. T-
HORER. 8-FRME. 9-BF. LO-ALW. 11-BifR. 12-KEE.

P12 2 o SR g me BB R0, 028 R A A BRI MR A 3k B (SDS-PAGE)

9. 2kDa W EE AT E., WL BALEHAEALY.

THSEEAKREZESG, #—-FEREERY., NEME, X&LHARXATHA
RERTAR TRAALAGEE. TF LA P REHBREER TR,
HEEBEAL G Sanbrook £ A, 4 FHME: LB F F A New York: Cold
Spring Harbor Laboratory Press, 1989) # TRy &, R W& Hig
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W& .
S 1 REEERREI 028 E

B RmEBI/B/ &1 — FEEBAJE K ERNA, FQuik mRNA Isolation Kit
(Qiegene A8 & ) AWERNAF 7 Fpoly (A) mRNA. 2ug poly (A) mRNAZE i 4 %
BcDNA, JSmart cDNAW M #|& (M Clontech) ¥ cDNAK BL & 46 N\ B pBSK (+)
#H AR (Clontech/NE F R W& wiefr b L, #{DHS o, ME M RKCDNASE., FDye
terminate cycle reaction sequencing kit (Perkin-Elmer/:8] = &) F0ABI 3778
7 (Perkin-Elmer A 8) M ZF A TEHS Fod KGHF 5|, HIZE KW cDNAF
| 5 B4 B A HEDNAJF B 30 3E E ( Genebank )#HATHLE, £ R A HHE P — AT E1061d09
CDNAT B 37 0DNA. S — 5 5 3| M0 S0 B B & 938 A\ cONA J B AT 1
ME. HRFWH, 1061d097% B HT 4 th 2K cDNAA595bp (#0Seq 1D NO: 1BFF ) , A
%163bpZE 411bpA —A 249bpHy F A EAESR (ORF) , REL—NHWEER (f0Seq
ID NO: 2ff7R ) . BT M ST BEfr & A pBS-1061d09, ZAhth & & a4 b fRE e &
BEFREED. 02,

SEHER|2: RIRT-PCRT 3 Sule 4m 45 Rk ve B 4 TR MO, 0280 L

T Fe oo 4 L S RNA K AR, Dloligo—dT 5| 4l #4716 4 5 R A B cDNA,
Qiagene Wik A &AL )5, B T 7 5| Hy #A4TPCRY 3

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

Primer2: 5= GGGCAGGGAAACCCCTACTGGACC ~3°  (SEQ ID NO: 4)

Primerl A 4L FSEQ ID NO: 1845 35t & 1opFraty IF 1 5 71

Primer2 ) SEQ ID NO: 18#9d 8y 3’38 R 18 5 4.

¥R R R Hy A FE50 p 18y B AR A4 S0mmol /L KCI, 10mmol/L Tris—
Cl, (pH8. 5), 1. 5mmol/L MgCl,,200 umol/L dNTP, 10pmol3|4y, 1UHyTaq DNAR &
(Clontech/M 8] & B) . FEPE96OOADNAFIEIR(Y (Perkin-Elmer A d) FIZ T A 44K
FL25ANE 1 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREFIE B}i% p-actin
Fe ot BB A AR 2 1 O I S BR . 4 B8 7= 4 L QTAGEN AN 5] ik M & 4bqk, FITAR I
BA & HE BB pCREMR L (Invitrogen 8= & ) . DNAF 7 o4 45 A UWAPCR = M1 4y
DNAJF 7Y 5 SEQ ID NO: 1FF R By1-595bp X248 7 .

SEagdl3: Northern B ifiEZA7 MKk ohve B BEHRERY. 024 I fy Rk
Bl — % R B ERNA[Anal. Biochem 1987, 162, 156-159], %A 3B IEHE
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B KB - R, BOR MR R AR AL -2 SuMAT AR R4, 0. IMZERAN (pH4. 0) P4
PHATAR, WMAVEERNRR o1/ SERNEG-RXE (49: 1), BREFHEC,
WOR A, WAREE (0. 848 ) FHRAWE OB BIRNAILIE. H13 2] BIRNATL
WRTOWZ B ek, TRIBTAT. A20ug RNA, ZES20nM 3- (Nl ) Pk
B (pH7.0) —SmMZ.BE44—1mM EDTA-2. IMEF B 69 1. DREE R ME e I b ¥ AT ik, R #
BEMBAEEE L. B o-P IATPRE LG 4% 6 & PR L HDNARR 4. FT A
HIDNASR AT 4 I LB 77 9 PCRY™ 38 oy JR v e B R R 9. 0248 A0 R /7 ) (163bp £ 4110p)
¥ 32P-ARiE R4 (22 x 10%com/ml ) 55 4645 TRNASY A BR 47 4 A& — WP T42°C
BT, AL A5 0% B -250M KH,PO, (pH7.4) -5 x SSC-5 x Denhardt’s ¥
W A1200 pg/mlSEAEDNA, AR LR, HIREAEL < SSC-0. 1%SDSH F55°CH 30min,
F5, FPhosphor Imager#iTo#ifeE&.

A4 B R ER EATRE. 0209 kAhRE. HE AN

HAESEQ ID NO: 1An E1FT R RAE XK FH, Wit — sty Hely. 77
w

Primer3: 5’-CATGCTAGCATGACTAGGCATGATGGCAAAGGT-3 ( Seq ID No: 5)

Primerd: 5’-CATGGATCCTTAGACAATGCCTGAAATGCAAAG-3> (Seq ID No: 6)

B BB M #5354 Bl A Nne T fBanH I BE VI &, 3B 4B 4 B B9 2L 5”5 A0
33t 4575 5 5, NhelFuBamH B 404 g AH B T 5k ik # &7 kL pET-28b (+) (Novagen/>
B 7, Cat.No.69865.3) LAy #EM AHIBEAL & . U HAK H #35 F ¥ pBsS-
1061409 F % h AR, PHATPCRE L. PCRE L&A : HMARFS0 u 12 pBS-1061d09
Ji¥10pg. B #Primer—3f2Primer—445| % 10pmol. Advantage polymerase Mix
(Clontech/A8 & ) Tul, {EFSH: 94°C 20s,60°C 30s, 68°C 2 min, 3254
If, JANhelfuBamHIZ %] #td 3 7= ¥y Fo i KIpET-28 (+) 34T T, 2 Bl B A B B,
FRATAEEHEE, BESUHLAELEEABTAEM o, A FHEE (£
WE3wg/ml) BLBFRIERIKE, AEEPCRY ML M EE, HHTMNF.
Pk 5 I 4 0 FA M 0 1 (pET-1061d09) A 045 36 % & 4 B 5 b A AT &
BL21 (DE3) plySs (Novagen/A 8] /= &), & FHMEF (LRE30ug/nl) WIBH KL
FeEP, fF EHBL2L (pET-1061d09) AE3TCHEFREXN A KM, WMAIPTCELRE
lomol/L, #k&3EHSu., BOREFHK, ZEFRHE, HORE LK, Ae5e
NGB (6His-Tag) #4409 EMBEA+EHis. Bind Quick Cartridge (Novagen/ 7|
P HATEN, BE T A E RS RS e M ER. 02, £ SDS-PAGER. X,
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TE9. 02kDa bR 8| — B — AW (EH2) . HiZ4 Wi EPVDFE | f Bdams Kk 3
N BB F 5 94T, S RN-SR1SNE B 5SEQ ID NO: 257 FYN-38 1SN A B
% A T A M,

SEHG)S AR BB, 025K E 4

R % REBAL (PEAE 8 ) &R TR EHEEABRE. 0245 5t £ Ik

NH2-Met-Ser—-Arg-Asp~Asp-Gly-Lys—Gly-Gly-Phe-Leu—Glu-His-His-Ser—-CO0H
(SEQ IDN0: 7). #¥iZZMaA GhEEa 4 EaEOREHREL, Fixsll:
Avrameas, et al. Immunochemistry, 1969;6:43, Hdmg tiX i EHE G £ K E &%
EREFRERFZERR, DREBRALERASREAY I R4 K KA ik
RE—K. RAEIS peg/nlF ik O EE % KE A HQH 0B EAMELISAR & %t
AR EEE. A& \A-Sepharose NS M F R b 4008 B 16, %2 K
HE&TRAEATF N HSepharosedBE b, J 3 Fu B 473k M B TG 4 41 £ IR Ak,
RV S HART e e i 5 R e B B89, 026 &,

MG 6 REWHEMEB A B R EA N

AERFNZBHERT I AL BB RA B ERSEA G ST EH A
#, WHEZERH T EFR X FENEF AR R REH R EE R cDNA UEZ L
ARHARTECEARANIBEFRF AR EARNEMERTFF, #— S5 FTH
ZRASNAL NN LB EBRT PR HRE BN LB EB)F 5 E E 8485305 Ea
HMBETNERERERE.

AL ENRARLTHZHE®H SEQ ID No: 1 d3ht A EHWENS
B BRERTRAE, HARBRRTEET — S ARTETAHAZ VNS
BFFIRARBEN S HERTFT. WBRRFEQER LWL, Southern 5 £,
Northern (iAW 2%, CIARELNN LN TRMLEASERE LEHF
REAMBE N FRER, ILEHANSPERE: BETHRNEE Y LA LOB4Y
KREMWEHAATHARL, UERE RN SRS oS kis RN 2
Rgbrmnt. RERLARBERESFAFILEHALTEA R4, HEBESLS S
PRRE. RXFBRZE, REXPWRAHE —ZA GBS BRE . & 966050
REBRENAELE (wREEREARENEE), UWELXTERKALAGRY
HARERNES. RERARANESGEERL: £ XE4ETe5R5 Mt 4
MHE SEQ ID NO: 1 MERAEANERHBMA R, FoEB4EBrE5RL WY
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LA E8 SEQ ID NO: 1 MEREAELTFRE B, AL %R 5 E kR
HREZEREL EREBRENNEELAGT, F-XHRH 5 NRSRE
BEMEURE.

—. HEHHEA
WAL S8 SEQ ID NO: 1 FHBEM R BRAGFRZTE, NE

18 AT B Ao E R LN

1, HAEKDEETEE N 18-50 MEHRK;

2, GCAEH 30%70%, A8t 34 5 42 2838 A

3, WA AWML EAKE;

4, AV EABH TR WRES, REHR - FETENFI 4T, BEFZH
WA B EHEBFFIRE (B SEQ ID NO: 1) e v Bt EE4AF 7 &
HEARHATEEELE, F5EBR>TFRAGEEEAT 8ShRA AR 15
MESEAT2ME, WHWHRFS — R ZEA,

5, MABRHEERAXTHALFELANENRHEN A — P HERHE.

5 BA A7 M AT R R OF A R LT MR 4
#AT 1 (provel), BTH—K#F4t, 5 SEQ ID NO: 1 WEE K B XA

B E A (41NL):
5'-TGAGTAGGCATGATGCGAAAGGTGGATTTTTAGAGCATCAC-3" (SEQ ID NO: 8)

H4t 2 (probel), BT# ZH#H4h, YT SEQ ID NO: 1 WXEE kBl

HEMNRBROEHRETFH (41N
5'-TGAGTAGGGATGATGGCAAAAGTGGATTTTTAGAGCATCAC-3" (SEQ ID NO: 9)
S5UTEARER S BAXNEE AP HOEFARRREREF EFESEZ R

DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) VL & E ‘¥ B 8 4~

FRESHEFMPED (THRELHRFTY (1998 £EZ R (X1 FBAFERE

&, B HRA.

T o ) &

1, AT 3 VKR 4L R 3 BX DNA
FE: 1) BFERFEBRENEYREALBRNREREHEASBREZ AR

(PBS) T, A IRFARIKALTR AR, BEPNRFALIRHE. 2)

BL1000g Bl B 4R 10 40, 3) MASRERHA (0.25m0l/L FEHE; 25mmol/L

Tris-HCL, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) ZFE (K4 10ml/g). 4)

HACHEHORBUARGRALRK, HEFLALHALHH. 5) 10005 F 10
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o, 6) HEE@BETE (8 0.1g RPWALEE 1-5a1), BELL 1000g Z4 10
At 7)) FIRRERRELE (80 1g RWASER M 1nl), REEUTHE
k-

2, DNA 8y Erdm#R %

S 1) A 1-10ml % PBS #40H, 1000g B 10 440, 2) A4 EAE MR
ERFTIRE M (1x10° a/e/nl) &ROMA 100ul RBZHH. 3) Im SDS A
WEN h, mREEZMM AT SDS BHEMNE ALY, BRTREBERX
HURI SR DB, FBEAE TR, XA AW MEREHNTE. 4) v
EEB K Z49RE 200ug/ml, 5) SOCREREM 1 AHRAE ITCEBREIR. 6)
FERIRER: 44 BAE (25 24: 1) 8, EPFOPEEFTN 10 204,
HAANEE LT, FUNEFHTES. 1) SRS EHE. 8) AEEAFEH:
FREE (24: 1) 3%, B 10440, 9) ¥ DNAWAKHEEBZHE. K5 31T DNA
ty b4k Ao 7 BRI
3, DNA #y4ifhfo B LK

FE: 1) 45 1/10 K78 2mol /L BEBR AR 2 A4 100% 2B AwR| DNA A,
A, E-20CHE LA MRRERE. 2) B 1044, 3) MR BHENEZE.
4) J T0%4 7,8 500ul $EIE, B S, 5) MOk ke 28, A 500ul
ATBBETE, B S 4. 6) MURHREYE LB, REARKELEAERSE
B CBRA, BATE 10-15 o4, UFERTELEELR. #EFEENRER2T
W, T HAEEHEME. 7) UUMER TE SKE R DNA JOOE. MW AR A #
TR, EREAE A TE, BAZE DNA OB, & 1-5x10° MBEHT R K4
fm 1ul,

T 8-13 FBAH T AR5 50, TN HEHRITE 14 SE.

8) ¥ RNA B A AuZ| DNA P, 2R 100ug/ml, 37°C fRif 30 4. 9) A
SDS Fuik i K, ARE 54 0. 5%F0 100ug/ml, 37°C fRi 30 448, 10) FE4K
REyARE: A5 PR (25 24 1) HERMEA, BFL 10 S, 11) MU H
A, AERBYES: RAE (24: 1) EHFHE, 0 10 40, 12) AU HH
AR, A0 1/10 447 2mol/L BEMe4v A 2.5 RARA 7.8, RAE-200C 1 /e, 13)
BTN E R 10057 R K, A TH, EEEE, IREE -6 FRB. 14)
M E Ao 2 Apgg LAAS A DNA B4 JE R, 15) R EHHTF-20C.
HENH &

1) B 4x2 %EF S KN BILERE (NC ), AELEARL FRBAFE A
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BERMET, —REFFK NC B, UFEEFHNEBRIRIOPAFTRE L4
W E AR

2) BMEAMBAISHA, S FHEL AFEPET.

3) B FRIEA 0. 1mol/LNaOH, 1.5mol/LNaCl B4 Lt 5 44k (Hk), BT E
T2 EA 0.5mol/L Tris-HCl (pH7.0), 3mol/LNaCl R9JR&E L 5 44k (Fk), B
+.

4) RFTHFEES, NEHEEF, 60-80°CEZETH 2 /M.

HA BRI

1) 3u1Probe (0.10D/10u 1), Ao 2 lKinase Z W #, 8-10 uCi y~**P-dATP+2U
Kinase, DAAMinEAER 2001,

2) 37°C ik 2 /MHF.

3) A 1/5 ARG RB A7 F (BPB),

4) it Sephadex 6-50 4%,

5) A “P-Probe HH WA BKESE —1& (T Monitor Wil

6) S /&, WE10-154,

7) ABEREXENEEE

8) &% —EE SRS B 4 BT E % &9 YP-Probe (8 —I& X i B y-""P-dATP ),

BN

VAR THERSF, N 3-10mg 4% (10xDenhardt's; 6xSSC, 0. Img/ml
CT DNA (/NA4HIRE DNA), ), HIFH O E, 68°C K 2 /Mot

R

REBRTE—A, mNHEFHE, SFS80E, 42°0 A ERE.

T AE:
R

1) BUH O @A,

2) 2xSSC, 0.1%SDS &, 40°C ¥ 15 04k (2 %),

3) 0.1xSSC, 0.1%SDS =, 40°C % 15 94 (2 3% ).

4) 0.1xSSC, 0.1%SDS ¥, 55°C ¥ 30 4 (2 %), EBEF,

{HC 5 B
1) B O R SRR
2) 2xSSC, 0. 1%SDS #, 37°C # 15 48k (2 3%).
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3) 0.1xSSC, 0.1%SDS &, 37°C #% 15 48k (2 %),
4) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 409F (23%), EEWET.

X-tEE®:

~70°C, X-AH B (5 F B EARYE 40 2 BEM AT 0 % 5 10 % ).

SE A &

REGRE REAGERATHLRELR, LEHIRA XA RS A
MBRE; MRARABBREAEAEAATORTER, H4 | WRARERGERE
FEET R AR AR A ERE. BT RARY 1 R ERaMALR
LB EREFRAARTNFEMERRE.

S 15 7 DNA Microarray

HEER R EEMERE (DNA Microarray) REMF £ ER LB Ef A& A
AHREEFHAT LTI, CREEABEWRERRBAF . ¥
A, HEHEKE, RERTARNfoit E R EHTHE N LB R AT, U
REME. BN BREHRONMANEEGEN., RXWNSEEFR TN DNA
BATHEESHHEAR THBEFTH AR, FRAMRALHF T LTS5
EMEEERM CHARE, RFOLE, wREMER. LREYESREXRT
AL f W, fow & CHk DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & Xk Helle,R. A., Schema, M. , Chai, A., Shalom, D.,
(1997) PNAS 94:2150-2155.
(—) B#

2P AR #y 2K cDNA i’ﬁﬁ' 4000 £ £ B EWFHIE 5 DNA, EF B AR
AHEH. Bl @ PR #HATYH, AU ET W52 RE R
500ng/ul A4, Fl Cartesian 7500 SA{ (WH £ Cartesian A7) A THEN
L, AEAZEMESA 280pn. FARENFERATKSE. TR, ETESNX
PP R, GRBUE TR DNA Bl R g A FRERG . HERTEFRAEX
BF LA S MRE, REEANAHELAESRE:

1. HIEIE P AKE 4B

2. 0. 2%SDS ik 1 4-4F;

3. ddH0 BEWK, BRI
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NaBH, f [4] 5 49,
05°C A 2 43445
0. 2%SDS P& 1 488,
ddH,0 ¥ K
FE, 25°C A TR AL,
(=) ﬁ%ﬁﬂﬂ

F—FEa R AAEREARSNER TR (2R BG4k )
& mRNA, F Oligotex mRNA Midi Kit (W H QiaGen 48]) 4hifk mRNA, # 14 B
KA H A RA Cy3 R =E (5-Amino-propargyl-2-—deoxyuridine S —triphate
coupled to Cy3 fluorescent dye, Wj¥ Amersham Phamacia Biotech /4 ) #Ri2
AR A4 28 mRNA, B OB R A CyS R ee (5-Amino-propargyl-2 —deoxyuridine
S—triphate coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech
8 BV AR E AR ( AR BB A AR ) aRNA, B4 B8 &R B4, £
EE BB ETTiEN
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) %

AAEREULARLEANE4AS EE R —RAE Uniliyd™ Hybridization
Solution (J§ B TeleChem 4:8]) 2 & B #ATZe % 16 B, ZBAHER (1
SSC, 0. 2%SDS ) #t#J& A ScanArray 3000 3 (W4 2£F General Scanning 4
5) #ATHW, AHNERA Inagene Ktk (£ Biodiscovery AF ) #4752
AT, AN EE Cy3/CyS .

U EN AR A8 (RERBNAME) 2R A EE K. %, A, B
Fe¥, e, BERF. WORME. BOBR. RART. BF. BURME. MIEX124Cy3/CySthik

SWETE. (L) . wET AL RN R AR 2f kR e %R
Py 2 1 R AR L.

OO\JO\LAJL
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(1) ’—'ﬁ}y&)ig E[.p:

(i) RAL R R 4B EgI. 2K A5 )F 5
(1ii) FFI4E:9

(2)SEQ ID NO: 1891 &.:
(1) JF 7| 4F4E
(A) ¥ E: 395bp
® XA ¥R
C) 4. Wik
D FEH & &E
(i) ~F KA cDNA
(xi) F 5|43k : SEQ ID NO: 1:
1 CAGATGTGCGTCAATTGCAGAGAACAACTGTACAGGACTTTGGAAGAGGACTACTTTGCC
61 CATATGAAATAAACTACATCTCCTTTCTATCCAAATTTGTAAGGTGGAGCAATTGCTTTT
121 TTAGCTCCTCCACCTCTCTGGGATTTTATATTTGTCTTTCTGATGAGTAGCGATGATGCG
181 AAAGGTGGATTTTTAGAGCATCACTCCCAGGATTTCGCCCAAAGGGAGCCTGAACCAGTG
241 ACCTCCAGGCCACTCCTTCCTGGGGATATCAGAAATATCAGATGTGGCTCACAAAAAACC
301 GACTCCCAAATATCAGAGCAGCCCTCTTGGTTCCAGGCAGATATTCATTCAACGCTACAC
361 GTTAGAGAAAGAAGACTCCAGTGTCGCCTTTGCATTTCAGGCATTGTCTAAGTTCTTCCT
421 GCATTTATGTGCACTCTGCCCAAGGCTCCCTAAAGACATAAGCTTCACTTCTTGCATAGT
481 CTGTAAGGAGAAGCAAGGGGACGCTGGTGTCGACGCAAGCAGCAATAAAGGCAGGGCTGG
541 AGACAAAGGCTCCAGGCTGGCAGACACACAGGGTCCAGTAGGGETTTCCCTGCCC

(3)SEQ ID NO: 2891z &.:
(1) F 3 44 -
WK E: QA NEE®
(B) XA . AHXR

29
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1 Met
16 Gln
31 Leu
46 Thr
61 Ile
76 Leu

OEEE-F R
(1) FLA:
(x1) FF 7| # 3k

Ser
Asp
Leu
Asp
His

Cys

Arg
Phe
Pro
Ser
Ser

lie

Asp
Ala
Gly
Gln
Thr

Ser

%
EZN

L]
IR N A ]
1]

SEQ ID NO: 2:

Asp
Gln
Asp
Ile
Leu

Gly

(4)SEQ ID NO: 3#1E A&
(1) 5 5 %4
(A)KZ. 24w
B) XA ¥#
(C) g B4k
D) FHIEH: 4%
(D TEE: EYHFR
(xi) F 5| #&: SEQ ID NO: 3:
CAGATGTGCGTCAATTGCAGAGAA

(5)SEQ ID NO: 4691 B
(i) JF 7Y 454
(A) K. 24m %
(B) XA Z#
) 4M: H4
DEEi¥-
GDATRA: FHER
(x1) F 7| R:
GGGCAGGGAAACCCCTACTGGACC

L

Gly
Arg
Ile
Ser
His
Iie

Lys Gly
Glu Pro
Arg Asn
Glu Gln
Val Arg
Val

SEQ ID NO: 4.

Gly
Glu
Ile
Pro

Glu

Phe
Pro
Arg
Ser

Arg

-

Leu
Val
Cys
Trp
Arg

Glu
Thr
Gly
Phe

Leu

His
Ser
Ser
Gln
Gln

His
Arg
Gln
Ala
Cys

30

Ser
Pro
Lys
Asp
Arg

24

24
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(6) SEQ ID NO: S5SH#yfg B
(i) J¥ 5] #5A4E
(WK FE: 3L
(B) KA : BB
O #M: 24
D) A& &
(DaFEY. ERFER
(xi) F % #R: SEQ ID NO : 5:
CATGCTAGCATGAGTAGGGATGATGGGAAAGGT

(7)SEQ ID NO: 644% B
(1) 7 5| 5 4E
(WK FE: 3@ A
B KE: BB
(CY4E . B4
(D) A4 &k
(D) aTEE:. EBHR
(xi) F 7| f#51k: SEQ ID NO : 6;
CATGCATCCTTAGACAATGCCTGAAATGCAAAG

(8)SEQ ID NO: 7#y1E &.:
(1) 7 7 454 :
WKE: 1SHNELH
(B) XH: F4%
(D) 454 otk
(D 2FER: FK
(xi) JF #]4#38: SEQ ID NO: 7:

.......

33

33

Met-Ser—Arg—Asp—Asp-Gly-Lys-Gly—-Gly-Phe-Leu-Glu-His-His-Ser

(9) SEQ ID NO: 8y 1& &

(i) 7 5| A
(A KJF: 41mE

31



(B) XA ME
(C) M. H4
D) M &
(D aFRE:. EHHFER
5 (xi) F 7 H#: SEQ ID NO : 8:
TGAGTAGGGATGATGGGAAAGGTGGATTTTTAGAGCATCAC
(10)SEQ ID NO: 9HyfZ &
(1) 7 7 #F 4L
W KJE: 41mE
10 B £AH: BB
€ %M B4
D) wmI &M SiE
(DA TEA: EHHR
(xi) fF 7| #: SEQ ID NO : 9:
15 TGAGTAGGGATGATGGGAAAAGTGGATTTTTAGAGCATCAC

32

41

41
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