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1. —MAEHE K- EL CTP W EEAFETF 10.34, XREETEERLA:
SEQ ID NO:2 Fr Ry B EABMFFIMSIK. REFKOEMR B, XUARFTED.
2. WAFERIFRNFK, RBEETHRFIR. XNWATEANAER
FHRAL SEQ ID NO: 2 i Rt A ERFFI £ ISkt FEl .

3. ARKER 2 RN S K, HMELETERA A SEQ ID NO: 2 frR A&

@Ffﬂéﬁ?ﬂt

. RIENERER, i%ﬁﬁ%ﬁﬁ%ﬁ%@@%ﬁé?%*% — R
(a) %A AA SEQ ID NO: 2 R FEXBMFFINF KRB A B. XU, T4
WHEZER,;

b) 54888 (a) EANEIBHER,; R

() 5 (a) & (b)) HED THHEFRHNIHFR.

5. WRHNERAFANIBER, ARAETHRAFBEH RO HEAA SEQ

IDN:2 R 7 A XBFINFHFR.
6Wﬁﬂ%$4ﬁﬁw$$%ﬁ.ﬁ%&&%ﬁﬁ%ﬁ%&%ﬁﬂﬂ%ﬁﬂﬁw
NO: 1 W 72-356 {i ey FF 5| SEQ ID NO: 1 % 1-1115 Lty ¥ 7).

7. —#REENBSBHFBROEAEE, HHMEETERHRMNER -6 P
—RANERFRSBHREA L. RENEREEERAEANETR G ELARK,
8. —MHEANFEEB Y RN RAEIRUFION, AR EETERREYE TTH
—FE T

(a) AMAERTHRANELARGCLE MRS SIHFIENR, &

) ARMER -6 FHE—RAERFAFBEREALRESTNEF AR,
O, —FEAFENCTPBAEAABAET 104 FRNSRARET %, LBE
ETHRYZERE:

(a) EREFLCTPHNYBEAAFLET 10.34 44T, EERKANER SR
WIBME TR,

(b) NERBUFL T HRAAFLCTPHATEAELETF 10,34 FHHE K.
10, — MBS FRESHHE XBEAETHRABREESELCTPEAEAR
FETF 10. 34 HFHEE S HHK.

11, —REBUBRAY S RFESERRLNG LAY, HBEETEMEEM. R,
RARMEFELCTP N EAAFET 10.34 HERENHLEN.
12, foARFER 11 R ftéY, HBMAEAETER SEQ ID NO: 1 R my F M
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13, ~MRHNER N FRUECYHEA, REEETHRULAWATFREYEL
CTP BE My & & R W48 F 10. 34 R AM. RINEME T,

14, —HEAERFANER 1-3FHE-RANERFRE REXHEFR KRB R
MW, AR EETHRERMAR S RO RZE, KEXRUFTE S KN FEE,
BERNIGHRFIRFRIREALBEREURRENBERE R

15, WRHMERI1-3FHRE—RANERFTRZROEA, KBEETERA TR
WE CTPEEM E O A AETF 10. 34 RIS, BH, RAANZMNEA; BH
TR A LT,

16, ALK ER 4-6 PE—NAERFTRABBRLSTHRA, ABEETCHE
AE A TBBYERE, REEAFSGATRIRNE, SEATHEXESH
BT

17 AR ER1-6 XL 11 FHE-—RANERFAEANFRK. 2HEFHRBAEHN
RA, RRMETHRER. SR HRBAHMY. BeH. BANINHA
UE2HRANESHF LTETHREKARENBHRIEITHEL CTP By & &
RELEF 0.4 REAXNERNEWELY.

18, MAMERI-6 R 11 PHAE—BWAERFRGEIHR. 2HEREMEOHE
R, EREETRAFRRERK. 2 BEBE LA UEEA TR LBEMNE, oA
W, HIVR il RkmiE R RENLY.
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— MW ER——F L CTPHNEAA AL T 10. 34 BN F RN EH
£: 8.1

AEABTFEMBAGE, REMH, XEAHRT —HFNSRK——FEL
CTP MMy & E S AMF 10.34, URGRAKSRKNZHERFI. XAXALF R
hEBERPE RSB ETEMEA.

— A KFAFERMNGRTARELE, BATRALNREARTONE, &
BEHRALEEONRARARE, FAR —AR#RAUNEABRRE, BrEEdy
Fk., XELEBRHBARTERICERY, TRAEIFREANRARE O M
HBERRTRESERZERN. (LEWREAYE - CHlEB¥E) 1998, F 426
W)

IR\l ZERBEAABEAREORBERENEIR AMP BB HRAFHET,
IRAZMBAEHNEEH 019 AMNARE, THSWHEMUT IRALZEE. IRMIEASA
ABERTEBMEEN CTP REALEORFY XKE IRA2 B G 3 FHF . [RA2
EENEUREER gled. IRA2 XEHBLFERKTHBEREES AR AEE,
FRehM, F# cde2s RAEMEAM. IRAL fr IRA2 Wi B R K B 7K IRAL f¢ IRA2
AL EREBREERMHENNEI AMP EH. TRA2 FRIMRAERKTEN
FRUENEIMERLEFNL CTPHAEARAANMN. IRA ZaSAARATR
AREOBMAEENELCTPEENZ M EM. (Mol Cell Biol 1990
Aug; 10(8):4303-13)

IRA2EFHHRBRBRRXLBEARERY, PEAATHERESENRY
BER~ & FREM.

BARXEAEHAHINEA, ERE. EAERN LO2 Ak, 0. S%FBS 35
BO3LCHLM M LO2 Mk, W, EHRE, B RAM. FE. BIF. BE.
Bt BRAN. RAEA. E. RART, KRANS RN KA#H5E GTP
B EGAALTFHRABERLEN, B HhhbTHXMN. FAAREL
K&k GTP BRiy & & £ ¥ 4 T 10. 34,

mFim EPTREA CTP B EARABBEF 10. M FaEWT AR RIOERS
RESHAEESRTREERR, TEHACXLEYIBISRAENEG,
AfAEr - IR EERES S 5L BNFELCTPRNEOAFALT

__1__
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10,34 &Y, BHARETXHBEFONEERTY. HELCTPHAZTTAFEET
10, BFHACEEANSELNFRAZ AT OEEERFRETHERARS
TR, XRFEOTRHRFARR IBESHA/RETHEERE, AR ERE
#DNA R ¥ EES.

AEAH - NEHERBELENFANSK——FLCTPRAZEAALET
10.34 AR EHB. XMt h.

AEPHE - NMEHRERBRCGES KA ZHFR.

AEHWE - NEHNERBRSARETEHLCTPHAFARFET 103405
B H B A A

AEHWNE - NENERAESAROELCTPHNFEAFAETF 10340 %
MEBNYEEIBEEHK.

AEHH B —NEHERGEETELCTPENE A A AET 10.34 B H .

KEHEE - NENRRBUAREZANE R ——FL CTPBHNEZ G ARE
F 10. 34 By k.

KEANE - NERRRETHARXEASF K ——F L CTP B E O ARE
F10. 34 MBI E T, WHA. AR . WHEA.

ARAHE - NEWRREBH BT EFHLCTP YR AWETF 10.34 7
B X RRW .

AEASE—RoBNEH, ZERRARN, ©44E: EHF SEQ ID No. 2
AEBFANEIK. RRFBTHEE. AHFEAFBRRTAEY. R, ZEFK
R EA# SEQ ID NO: 2 A XBFRWS K.

AERESE—HOBHSIBER, CESLETHAN—HEERFARL
7k
(a) 44 FLASEQ ID No. 28 XMF I Z KW R FR;

OEEZ 3 IOEE NP2 %3 8
O5@ROKEBHRFNAAZ DTN RN S HHR.

B4, 2S5 BHFRGFFIRLE THN—F: (2) X4 SEQ IDNO: 1% 72-356
ey 5 ; #o(b) A4 SEQ ID NO: 1= 1-1115 Xy ¥ 5.

KEUBABR-—HEARRVSHHHRARE, BHURRARK —HA
ZEAREIBANEI AR, AEEL. BN EIaOR, —HEERE
FEREEHEEPEREAFWHHERKA S KT %.
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FRPRPR-RRERRA S RKERUEE S TR

AEALES R —FHRNES. BE. HHRPH FAHCTPE M E G SRR
Fl10. 4FAERG LM T E, REBARARANERK. XRVEFRA
B RN,

REREEH R —FEMRAEEL CTP B E O AFET 10. 34 FaR¥R
KMAGERRAR D REN T, BERNEARRTHES KA RS EZRHE
BREFFIFHEE, RARMENRETRRAS KRR EY R,

AEHPUPR-—REDELYN, EEARRNSFRRENY. BERN. #H5

FURIEHAURE ¥ ETEZHRE.

AERESBRARANS KA/ RERERENEA THRTEE. REMK
RRAZEMERRRE U d TREACTP B &\ AUAET 10. 34 KA R KB 52K
I B9 25 M o R 3

AEAHECHEHTFAXNERGLAT, HEAFBHERARTERET D
;o

APAPPRHNERSFERANTARERERA AR AT LN

“HBFF” REFVER. BFRRFIBEFRRAKBRESL, GTUH
EFEAR AR NDNABRNA, EANITUR BHER RN, RERAXEIRXE. X
iy, RiE “AERFF” RHEERK. K. FRREFORFFIERARFBERHL.
YAEHPH “AERFA” PR PARKFENEORYI THRAERAFF N,
XA PR R FER FTRAFREERFIMMIEHAETE RS TFRX
WEENRRALR.

EURBRSIBHR Bk RE-—FAA NI EERIBEFRKEW
EEBFIRREGCHFIBHBRFT. FRRETLERLERF FIRBFRT
PEEBBMERNGEL. BARER. EATRAA “RTHE” &R, LvEik
WEAXRAASRAEZRBEONENRLERER, vARAREERREAR.
THhLTEAERTHAE, vACARER T AR,

“Bi REERERFIBBHERFNF - MRENAERBRMER AR
%K.

“EAN” R B REEEERFIBBHFRFIFPHNAEFRERARFEN

HFHt, —ARSAEERREFROE M. B RBETANAERISYE
REH-NRENMEERIE TR,
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“EMER” BHREARRLTHEN. ABRAEIRNEAR. X6,
RIE “hEEFER" RRARY. FHANRSREORARFBRESCENSI MRS
HEESHIARREUREHRETGELNES.

“HEHH” BRWYULFENCTPERNES AEETI0. 3458 48, —R 5 R
FURREATMAY ZEORENENLT. BN TUERERGR. BB, &K
AU BEMET TESECTPHNE S A EEF10. 3405 F.

“HHEM” B “WHMH” REY5FNCTPESES A AL T10. 348 &0,
—H T HARE G EHCTPHRAE AN ABTI0 MR AENFEERARFERN
AF. ERAHNEDTULEZTER. B8, BALEWREMEETEEE
.CTPEE &y & & £ 32 F10. 340y 2T

“WH” BRFHCTPHGEOAEAETI0OMAIRREARE, TR
EHRAERER. S4BN MR B RFEHCTPRYE S AL TF0. 4MEMR
CAERFEER. IRRAEERARE.

A FAREEXEFLRAREREXNECES. BX. BARXEHR.
EFBNBERARBARBESE RS LEARLELEL CTP B E G A RET
10. 34, FAR FAAFEN CTP B E G AL T 10. 34 £ RFHEREFBBRER L
R - W, VE4L CTP B E G AL T 10. 34 RS A AXRFF
A3

“HiH” R “HI” BHAELAWGEAREOEEAG TEIRER NS
HEBARES. flin, BH “C-T-C-A"” TE5HEIWHFF| “C-A-C-T" &&. H
ANEBATZENEHTUREIANRL2HE. CREXHNEHBEATER
BLERXARRRBEAAEYH.

“HEHR” REEHINBE, TURKLARRZLRAER. “HLoRE” &
¥—HBH>EIGFF, EESTHOWEHZLENNFAERERALR. X
MEATHWHTEIETBEEERMEYAETHITNX (Southern By # R
Northernf it % ) k¥, XA LERENFARRLXEHTE W T2 HE
WG SRFFENBUEBERENAGTHES. IHLERHUERER
KA LATERRUEES, BASENBERENAGERBLAFIMENSE
AR REREREER.

“HEANTLR” REEFRAR SN EEARSURFALB P FAERBMH
MHELR. TRARFFERN AT 9%, il YMEGALIGNR F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNE F W R#E X H

._4_.
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W s fnClustersk b B MR £ M F 5| (Higgins, D. G. fo P.M. Sharp (1988)
Gene 73:237-244), Clusteryk i xtid 2 FF 4 o Xt 2 6] o JE o 1 B4 /% 7 $E 5 Bk
. REBAZEURARRYENR. RANAAERF I F 7 A% F 7B H WA FE
MEL>REFTRITH:

FHAL KRB ] IEE B R ENHK

100

FRAHBRER—FF AP ERAER—FFBFHMBREK

o L R ClustersE B A A E & i F 5k wlotun Hein WEBBRFFIZ
B By A Bl M E &R (Hein J., (1990) Methods in emzumology 183: 625-645).

‘MMM RHEXHF T 2 0 H T ke AR R A R R R
FHRRGEE. ATHRIBRRAEEBG L, FALTHAERTLERL
FHRAAEAY, YIAANAXRTAEHNAREAR; RASFRHH LN
EHAEHNEARNEERTEAERAR. RREABRMSAR, HARMAAR;
RABRALEARE, 2400 FAR; XHARVRAR.

“RX” RIEEHEHINARRNAF A EIHEERFF. “RX®” RES5
“HEXHE” BN RE.

“BTEH” RHIFPRRELWBRGLEGNHY. IALFEHEUTUER
GE BESARXSBREET. URTADTREBREXA RS THEIELDESR
1 3:5F -

“Hith” REXZEHNAELFRAKL B, v Fa. Fab’), XFv, HEFRY
& ELCTPEE A & B M A F10. 4T E&.

“ABRLHAE” BREAEEAERGAXRFAREREREARKEN
ML, EREERESFEENTA.

“HEHT —FAREIRATERGTE (A, ERAKFENBREHEX

REF) 2FHH, v, MPARTENFUFRBIERFETERD TR

ERABLEER, EARNSIEERIS KA - LRLBEARRETEIH
EWHARAFRELEN. IRNIBFRTHRRER —RENH -2, STHX
BUSBERRIREE AU . RR/RKRALGHTREARAH

_5_
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kg, BENERRSEN.

wmALHHA, “2uKh” REVAARERTEFTSTHRX (BREAXA
HWR, REFERERKTE) . wERERANIBRETH S REF R
SRERALBELLE, EARNSREERISRUARRARSFEAFENR
R+ LT, MhaHafe.

WARXFA, “AWETENL CTP By & R T 10. 347 R4 7E 1L CTP Mg
WEGAAETF 104 AR EFSRRERBRNOEEES. BE. BXXRAY
M. REBNERARRAGEGE SR ELBAR M E L CTP B & & 5H
BF10.34, RATANSREFTRRARRERR LB EE-—WEH. &
1k GTP B9 & & S48 T 10. 34 5 IRV SL LA B X BT S 47

EERRBET AN HR——ELCTPEENEE RHET10.34, HEXKER
HISEQ ID NO: 2Bi Ry B EMAFIA M. ARAWSKTUREAS K. RRZ
B SREMK, RBEALHK. RXANSKTURKALAN 4, REMFE
meg Y, SEAEERARNEBRRREEE B, 2%, B8, HE%EY. B

AR HER) R A, REEELEFFRANEE, KRANSRKTUR

WEAY, RTUREERELY. ARVNSRITAERTLERKY TRAR
E S

ALV EMEELCTP A E G AT 1034 WA R, MEHXMNY.
WAEHEFA, RE KB . “BEY” fo “X0H BREEXKERERLR
HTEL CTP R B AT 10. 4 HF WA NS RRERN S K. KLV 4
BB B, ATAMBREMMTOE: (1) XR—H, TF-ARSAAERR
ERRFREFRFEERAE (RAWERFAERARE) R, FERRHA
ERTUESTURE M RETLFROY; R4 (1) ZR—H, EF 4K
FAEERRELWEARFRRAEEARRLERARE; K& (11D XH—
M, EHRREKE L Mo (WEKSKEENA LN, HERL=
B)Bo: RE (IV) BH—F, RPWmaERAAMAERERSKTHR
hEBFF (W EFFRSRFFRARELEFROFARECRFT) &
HAH R, XROAE. AN AN ERARRERAR NS
REEZA. |

AEVRUTARGOUR (FHEH) , RRBHETEA SEQ ID N0: 2 £
ERFIGLIRGIBTRAR. RELVNE U FBRA A SEQ ID NO: 1 H 4

...—6__
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HBHEF., AEXVNIBERENAABRBLALN DN XEFRAN. ELEH
EHERFIAEN 1115 AEE, BFBEEE 72-356 RE T 94 MEER. R
BEEAEARABUBRA, MEAKEENLCTPHRAEAARAETFAHEMARE
B, THEHZFELCTP RN ESREET 10.34 AFELCTP BN ED A AR
FHrMash k.

AEANSBERTUEDNAHBKRXARRE RNMAB R, DNAH A G cDNA. X
45 DNA ;A T & J% 6 DNA. DNA W DL R S48 0y 2 N4k oy, DNA 7 LLR 4 & 4 2
EpmaDE, HERRLKNEKLEFF TS SEQ ID NO: 1 fi R i 4 & X /¥ 5|
FREZZEMANTRE, DRREEFA, “HHFNERE ERXRVATRRED
EA SEQ ID NO: 2 W E G MBS AL, 125 SBEQ ID NO: 1 R Ry B EFHAZE
BB F .

4 SEQ ID NO: 2 W B S KW B ERAE: RARRSIKNKEFT;
RBERNBRDFARERWNREFF; RRFREREGFF (FaitR bR
HEBFH) UWREHKGFF.

RiE “RESKNSPTR” REAFERDGEIRNIBEROCER IR
B /RERBFINNFBER.

REVUEAS R ERBRSBIBRALTRGE, HRDSERRAAMENEALR
BB S RN AN, XU fiTed. WEBHFRATRETURRARLR
ARENETRAEFRREANTRE. XLUERERAROERRETRE. #
kX RERENEREK. WXFEFTEN, SEERAEE- NS HTROEBHNY
R, THHE-AEENEEFRYMAR. ARBN, EL2AERLAERLS
% R TR,

AENESREULHERNF AN I BER (BAFAZERFED
50% fhEAH T0%AERN) . KEHSKHASREFEELAGTERRAIRS
BHBRITRXNSIEER. EXLHT, “FHEEH BE: QOEBRKETE
EASEEE T XA, 0 0.2xSSC, 0.1%SDS, 60°C; & (2) A X o w A &
M, fo 50%(v/v) FEERE, 0.1%0N4 /0. 1%Ficoll, 42C%; K INEWR
5P ZRAMABRREEDE SYUL, EFRZ MU LW A RERR. HFEH, TH
AWEMERELH LS SEQ ID NO: 2 i FHRBIRAHBAN AN ETR

AERPEFEREULFFERGFIIAXIOER B, RARAKRA, "HR
KB "WEEZLS 10ABER, RFRED 2030 M ER, EFRED 50-

_7_
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60 N HR, RERED I0ABEFRU L. BRABOTH TR MK
R @ PCRUAER/ R BREGFELCTPHAEEAFAS T 10.34 W HHR.
FERFHERPEIBERRAA UL EAH AR, EAMPELENR.

AERANREGELCTP Y EAAFAE T 10.34 WBRNZHERFFI A
EHFTEER. Ay, AXGERENRAREARALHI TR, XBHERCEE
FRBF: DAF4EXEHAR cDNA XELZXURBEENSBERFF, 1 2)
RAXENRBBAURERAXAREHREN R RN IR TRA B,

ALEVE DNA FBFF LA T FERE: 1) AIE A DNA 4% X4 DNA
Rl 2) k4 B DNA FF 5 DUIR 4% BT 38 & JK 09 U4k DNA.

FRBHANFTEF, 2 EEXHLDNARLTER. DNAFANEHELFERE
BEKRETE. ELELRRANTER cDNMFFINLE. 2 FRBX&N cDNA B
TR ERNEREAZEE NGRS H oRNA FHTHER, BRI E
Wik cDNA X, REoRNABH TR EAFHRBEEAR, KAEETAH Lgi
3% 7% (Qiagene) . TG4 3 cDNA CJE & i ¥ 49 % 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989)., A FH BB LGRS cDNA XE, #nClontech A F BYAE cDNA X E. %4
SLEARCHMEINEAN, HERIARETHHETE.

TRERTENX S cDNA XEFRHHRLANEE, XEFELEEFR
F): (1)DNA-DNA 2% DNA-RNA ¢ %; (AfFEHXEI M HARE L, GOMERE
£ CTP BRI & & S 45T 10. 34 Y H RAMAKY; DEAIRBEFEARARNZ A
WEEE, RERNEIRAKEATY. LRFETER, ATENHTEREN
A.

EEOMTRS, #XFARKR4RERARANZEERNET—HL2H
#, HKEZ) 0N EHR, BEREDNANMEER, EFREZED SOANEH
%, REFRZEL 100 MEHR. b, BEWKEREE 2000 MEERZA,
BENY 1000 MEHBZA. WAHTANRUBENRERRANLEEFFIE R
HERBLUFSRGDNAFF, RXANEERSRF F B YR U FERS.
DNA 4t AR LT AR E, ARSI H Coptnng .

EE@OMFTERP, RRUELCTPHAZTEAALT 10. 4 REAREHESE
oA R%RRFREARA I Vestern ik, MG K& IR, BB &% R % (BLISA)
%.

R PCR $ AR & 3% DNA/RNA B9 % 3 (Saiki, et al. Science
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1985;230: 1350-135) B A FHRBARLANEE. HIURBRAENXEFHE
AK iy cDNA B}, ¥ 4% 26 {F A RACE 3% (RACE — cDNA K3 thiE§ W 7)., Al F PCR #Y
BT RBAXHAFNERRANSBFRFFELELRBE, FTAEAS
AR . TR W LN % dn i o R B R sk Ao 4 4L 33 B9 DNA/RNA f BR.

WwHRRBANEEAHREE, RFEM DN BEENIBUHERFFITAE
7 3£ e X BL A4k 4 ok 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) W E.
XXSBEFRFFANTLTAELAFANNEF. A TRELKN NAFF, A
FEREHIT. AHEENTFANATEN cDNAFF, FhHERLKN cDNAFF
5.

ERALSREESAZANSBERAEER, UARAXRANRAREEA
EACTP B EGAMAET 10 MELFFHELEXRAIRSLANFEHM, URE
FHBARFERRARTRS KK F %,

AL, HAELCTPHAEFEAAFART 10.M K BERFFITHENE
R, UMHRESAXZERALIBFRGELANK. RIE “RE FERGPAR
M EERE. A, MERE. SHEERE. B RNERRFLOREE.
FHFIFERATEK. EARATEANKBREEEIRT: EHEEPRAY
¥ F T7 B 3h F oo &A1& Rosenberg, et al. Gene, 1987, 56:125); ZE'HIL
£h My 45 B, b 3 35 By pMSXND &k 3 £ 1K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
FMERRHARPRANRETHRRIENEKR. 82, REEFEAALHMN
BE, EARRAEESTUA THETLARAEEK. REEARN - NEEZRHA
REAESCAEABELR. BEFT. FEEEFHEEFHETLH.

AEBWERAR RGO T A THRAS ROEL TP MY EZ O AAET
10. 34 4 DNA FF R fu b B /M B RAETHNRERE. REFRQERIE
% DNA HAR. DNA SR HEA . KA ELHH A% (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989), FIRW DNA BRI T AR EH AR A RAKTNELBHT L, Mg F nRNA
LR, REEHFHRERATE: KBHFEN lacK trp BHTF; AEEERN
PLEHT; RBEAHTAEM INENEHT. ISVHEHREEST. FUH
WA SVA0 BT, REUZIMENLMRs i E - LE N TEREHAEEERBER
BEYARBRERETREANREHT. REEARAEHFREANBREERES
rEfudFAR T4 EREPHENEBTRIRCERLERENRER TR
ZEHME, HETRINMRAAMKAEAET, Y ALHH 10 3 300 MK

..._9_..
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t, A TEAHFUNBXENHE. THERNATREALZGHLL SR —N Y
100 2| 270 AR A SVAO BT, EHEBEL RN —MNEZEHNBRTURR
FEMBRTE.

o, REREREBLE MR NAFTEFICER, URKA THREHR
CHETERNEREMR, REERERAN A TREREG. FEEHREN
KEBEXAEEAGFP), RATABAENEOXERAFTHEERLS.

Y - MBERARB NS T HEE LR E/HRALETH (B
T HEBTE) RBEUAFILER.

AKEAY, REBFLPHAEZOARLETI0L.M NI BERIA ST ZSIH
HHRANEAEATRAREEANFION, UHERSFZS BRI TAEAY
EFIRAEETEAR. RIE “FXHOR HEREKR, wada8; ARHKEX
Vak, pEMEBaR, REHERXUAK, oEldman. REEATH: X
BAE, SBEE; AFARLEGEDITRE,; NESRoME, Eualk,
Bl S2 B SF9; MM CHO. COS = Bowes R EMAME.

FARZYF RS DNAFHRSHHE DN FRNEAREELEZTEARTA
AFBEARARBRBNEAEART. YFEEANREAY D ABFER, K
DNAWRZZHARTERBKEKHERIK, R CaCl 4%, FiR oS BRERN
BT A, THHENEA MCLl,. REFE, BALaTHAEFENN Y R
UBERREEY, THAWTHDNA R rk: SRGIIERE, HH %N
RAEmBMES. v, BAGKEAEXSE.

HRAEANELADNAER, AAXRKANSIBERFATARRERATE
M54 GTP Bg & 3 fL W F 10. 34 (Science, 1984; 224: 1431). —M¥H
AUTHFR:

(. AREAHGBA FHOTPHYEORAALT 0.4 G EIHHFBR GERE
BR), BACHAZSBERNELARA AR MRS EN T ON;

Q. EAENERETERFEZHNR;

Q). ANEFRESHRTLE. SA4FOR.

ESR ()9, REFANEIOR, BAPHANERETRgEHY
MEFRE, EETHIHERAKNAGTHRIIER. YEZARAKIELNS
MEEE, AEENFd (WREHBREIAMFFRFIRABOESNT,. KHaKE
F ok —ButE.

EPR (3) %, BHAFRTAHTEARA. RASEE LA, H4005
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migsh. WREE, THRAXSEYN. ¥R EREBEIZRI>HTELE
FM L EANEY. XEFERAFBERARFRE N, XBFHAQERAT
BRF: AN EMAE. BOHRRANLE @A YR . B8, BEYE. EFK
A, MES. HFHEN RKRIR) . RWEN. BFXHEMN. HRARE
B (HPLC) o R E AR AMENBARRZ BT ENE S,

AEVHERURES KN ERF. BN E R TEER TFERBT,
Blio, THRITSHME. WLERGKZE. HKRFH. SXXE. HIVERFRENE
RWEE.

—BAEKETFESREENTRESE, BATRASNRARET OB, X
HEARLEZONRARZE, FAD-AFIARULNEEKRNE, BWEEY
FH. R2AEOALAREREG MM EHNEI AMP BB 0 A AETHER. [RA2
FUHEABEBRTOAHESENCTPEAEONABRERE. IRA2ZFHHFR
RRAL2GEEXEZRYE, FRAKTNEARES AN R OE TR £ FRHR
W .
KEFHSIRNERLEESAFHCTPHATEAEET R EFaNRL#AR
— %, WHAARUGESEDIE. XZVNEREANLERTAABEARE
BMMESENTAESRE, B—MAARALT, HERARERES —LAXxoy
FRMENL. BUYRRERARX4A8MMESREIBNR LS X, H/&
EREHER.

BTN, KEANFLCTPEANZAAEET 104 HREFEHRT4LE
REFAELRAAME. BELATELE. KA THAMNK®. XIE. ol
Hp, XBEKAFEELIRT:

AFEARHBE: BE, 8, BE, €%, ILBE, olR, KEE,
FREAME, TEAM, #Ee@NE, EXARE, EEEE, BREKE, &
GU%E, Sk, REAKME,. BHE, TEE, TENEE, £8%E, MRMN
B, B, "B, AEME, S8E, SEWNE, BNE, BEWE

MREHERLE: EXERST, BY, 4w, BREILER, FH
Wi, wEEHRE, EAEERA, £EXMFALRZONE, EXUETR

AKEERAMER: MHBATRE, WATHS, k. BHAILARE
FRMER, BEXYEAEIREKRRE, SARMGER, ROE, RIFE, &
WREXE, HATREE
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RAF: MUESHMIFR, ¥R, FNK, RERX, BHFX, HEH2
KWW, EARMESR, QMX, UK, HRELEL, ERG, TEES,
BRP RS H R AE

HEERR: RARLOBPE, XFMEHEYR, XAFEH. K, &
FHEK, BREECNK, BEFE, EENLY, BA-ERESE, ¥EBRLE
REGER, REAMBRE SR ERGEE, REMARRBESE

ARAMRE T WA LK TR BSHH) 2 GEHA) &4k CTP 8§
MNEBRELET 1034 HHMNN T, BHIRREFLOTPHYEFSAALT
10. 34 RIBMMAMEEE A Yoh ek, TRANE LR T SHERTFEHEF LY E
BLan S FEAE. i, REHWHFET, HBlstwmR £k EW CTP B HY
EEARETF 1034 HBEHMNEFCHFLCTP BEEE A BT 1034 —42 %
. AENEHHRER MR ARG L.

HEACTPHAEAARALET 0.4 RN ERAHNHE. Loy, 2
R R YR XU E. B CTP Moy & & S W 4F 10. 34 B3 HH T B 5 3% 4L 6TP
MAZTERRALT 1034 50 MRATIE, RENHLISRE T4, RES5H
FRNERTALEEEESRTRREE WS,

ERBFENERRNG LA, TOHFLCTP R E G S AETF 10. 34 4
NEPAFRES, BIMEhEYAFLCTP B EE A AET 10.34 o £ %
KX EEEEAARHRR IR URTEERA. AL RS RRS
i, TUARBHRERAEANZERG AN XUY. RE5FELCTPHAEY A
RET 0. MELHEIRDTFTEARIRBUHEAMN TRASHWEALRE S TEMY
ARMENS RETRS. e, —BR 754 GTP BEEy & & M AR F 10. 34
aFH#HATHAL. |

ARXARGCTHEK, RERB. TAW. X RCNWABHENHREU
EFRARNTE. BERAGTURS ARNAR LXK, KRVUERE T4
MENCTP W EG A FET 10. M HEREHWHEK, XEHELE ERR
T): ZREHRAK. EXBEHRK. RAHMK. LEHMK, Fab P BfuFab RAXE
FEm kB

FRBERANEFTRELCTP M F G MR TF 10,34 EBIERAXFY
(WER, MR, ARE) HB3, sMEANTHTFHBLERE, A E
ARTARERNSF. HEELCTP M ES ARET 10.34 WEERFAKRNER
AEELRFLXMEAR Kohler and Milstein. Nature, 1975, 256: 495-497),
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SHEER, AB-MEAXEBEAR, EBV-2XEHARAL. HSAEERMEATENT
TRESHEEMETHERAHE AL Morrison et

al ,PNAS, 1985,81:6851). WMEAMAES LEIENBAR (U.S. Pat No. 4946778)
T F A vE 4L CTP BRey B 5 L B3 F 10. 34 ¥ B Hik.

MELCTP Y EEAMETF 10.4 WHRATRAFLEALAMLERERAT, £
W FE AR A Py 75 4L GTP B Wy & 3 £ 1§48 F 10, 34,

5354k CTP B &y & 1 S W3 T 10. 34 £ Aty 3 3 W Fo bk ¥ 8 M B LA
BRI, EANGRATRERXAEMOF. XM BREARCOHETIHEN — a4
WEW AT ERTHEEARGEAOHGRERES.

AR FRIT4 AR E - FARBUAEEZEE, WFELCTPRYES
RALF .M EXFAUANETRAAT S AER AN EL aREE, EK
ZH, AERE)FINES. —HBRHE T ERAREB N SPDP, K& H&k
MEAE, B -RRATS, REXELTHEL, XHLXREATATRAXE
. GTP B My & &7 $A P4 F 10. 34 fad Wy 2 .

AEXAPHARTHTRITRWG 575 CTP B E G AWM T 10. 34 F8 %
BYRM . % FE LR A AT DUR ek FELUY 75 b CTP B8 & & £ M 48 T 10. 34
By 7= R R

FLARF R A EARTENL GTP B E & A BT 10. 34 KT8y o
KBk, XEXBRRIGEFT RN, BLEFISHU RS fENE. &
B ARG EL CTP Y E A A LT 10. 34 KF, 7 LLHEMB7E L CTP BF
MEGARETF 10 M EERERFNEES A THHMELCTPHNES A A
#£F 10.34 REFANKER.

ERAHFRETHERES, flin, Z2HRTRADEY. L¥RmHtiT4
VR, FHT SR SRS N RO, EFNREJTRE .

GAENXCTPHHESRAALT .M A LBEROLTATFSARITEY.
EERBNEATATHT B TRENCIPHANEEA AL T 0.4 HERAZRY
/RERRAFTRNEAREAE. RFRRMERY. EANEFIRTERAE R ESR
BN RUHATREAEREGELCTP B EGAELET 10.34, DU AFRHE
L CTP B ZE B A BT 10.34 FH. v, —RERNENCTP W E G AH
BEFI0LMTUREEN. RATESHFHRBENBELCIPHRAEE A HET
10.34, B 5 THHRWES, BREFSHEEE. BRHEAHXEBRTR
BT TFHRITZELCTP Y EAARAETF 104 RARERREITRNER. *
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BFRENREAEROELTRE. BFES. BASHEXRE. 24RERE.
MAREETH THREGELCTPHAFOARALT 10.MNEHTREBES
K. WEBEREGELCTPHANEAAART 0.4 NI BFRONELEARER
by 3 7T W F B A XK (Sambrook, et al.), B EHRLFEN CTP BN E G
ARET 0 IBFRTAENERGTHBZERA.

FHERSNALARMBAIN T EAE: HEREFREZENAERALAR
F, BERSEIRAIRE. SEARRES) AN EBEFREINERY, &
Ko EaERnE.

&) 754 CTP BBy & & 1 ¥ 48 -F 10. 34 mRNA &9 JE A% H 88 (4,35 K X RNA Fu DNA)
UEEMLAEREANEEZ N, BME — R 5% 7N A4 E RNA Sy BEH RNA
AT, RERANEREES FE5EANERNA KRR EHITERNVIER.
K L Eg RNA fu DNA R B W T i A Y 4E(T RNA R DNA A R AR R®, wEH#R
B LY RESREY SN BARES ZRA. KX RNA 2 F B W 45 1% RNA
9 DNA F RIS RE AR FRE. XA DNAFF L ESR KK RN KL E
FFHTH. A THBEBRYTFHRENE, THEMNTEXXLRTEN, i
FRHFALE, SEEEF 2 ANEBNASRABER KRB TF4R R,

GEENCTP RO ZARABAET 10.M N EREFRTHT AL CTP
BRAET 10. 34 B XRREDE. HOELCTP BHE Y AWMET 10. 34 1
SHFBRTATRMUELCTPHATOARARET 10MOREFERERRRS
THEMACTP A EAAMET 10.34 R E KA. WRETEL CTP B E O R
5T 10. 34 #5 DNA ¥ 5 ¥ R F 24 75 A AR A 24T 4 38 DA U B 75 b CTP B9 & 1 1
EF 1034 U RERNR. #XFEAAIE Southern B %, Northern BaEik. K
X%, XBERFTEHRAFARBEAR, HXHAANEHTAHLRER
B, XEVHZHERNY —Ho RSV TN F4 EEEMKKES Microarray) 5
DNA /(R A “RBEXKE” )L, ATAWTAKTEENEZRRAMTFEE
Y. MEL CTP B E G AWML T 10. 34 42 7 W 5 4T RNA-JR - B 2 X L
(RT-PCR) k447 3 . TR R FE 41 CTP B B BT AU BT 10. 34 YR T~ W

BMUFELCTP N TR ALT 1034 XENRELTH FLHEL GTP B
WEERARBT 1034 HRBER. FHOCTPHNEOREET 10.34 RENK
AAEESEEHARNELCTPHAZEAAFET 10.34 DNAFRBLNARE.
B, k. EHMRTCEARESE. THEANYE A Southern E#f k. DNA
FHIaH. PCRABEMEXRMEE, B4, REATRYWEANRE, Bk
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F Northern B9 ik. Western W3k 7 M A EEHALRERE.

FRAHFIANREREZ LR ANES. ZFFL2EREBATELA
REKAAMBEFTUERLX. B, RELIRERENAZENAEK
fri. Bk, RARIHETERFAEE (ELL 5 WREERFEEHTH
FHRIEREERGCE. REXRW, HTHXLFF ERRBALRRER, £
EENE - P RRHXBDNAFFERFREKL,

HWE X, RECDNAGIEPCRT| 4 (fh%15-35bp), TRLHFRIEMFRE
wl. RE, REALI YA TFPRFASELARERNERER LS ER. RE
AMESHENTFIHUNAXENGREERETZET MR,

BAH RS HMAPCREAI L, R¥DNAZM B AkRE Rttt ys,. @
RAZAHEEFSBI Y%, EIXUFZE, THA-AREBELEEANER
BABXFHANETEAE M. THATFRERTMNELE XNEELERLT
2R AFLHREAD RN RERFAME AT HY, ATHELEESERN
cDNAJE .,

WeDNAR e 5 P R e B R 1T R A B AL e X (FISH), W QAN B
B A TREAEMN. WEAWER, £ NVerna%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—EFFI BB EREREAMEE, A EREA LN NECERT
MLEXFEZERXR, XEEPETHFH o, V. Mckusick, Mendelian
Inheritance in Man (¥ # i 5 Johns Hopkins University Welch Medical Library
BIRR) . KRETEIEHUNN, HEXES LEIMAREKRESE L HER
ZHEBXE.

BE, TENCRARFAERMREGONBEFAFFZR, WRE—
LR ANERMEE AR RERE, WEREEETEEAME R R AEE,
WZRETHRERKORE. LRERAXERME, BESRELIRLE
RE AR, ot AR AR AT T L 2R R A T cDNAFF 5 i PCR T 4 1 49 6k %
BEfL. REGHHWEFEHPEIAETAERN B, BRATLEER
WA AN REREENCONA, TURSOESOONMBERFEERZ —FH BRI
AT FoF20/EF-ANEH).

TURARAMSK. SHEREIERY. BIA. BRAPWEANE S
ENHYBREAEEER. XEBETURA, HEH. 2. &%, 3.
HHUREMNNEES. 4N LARBHSIREFERANURRBHE YK
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Ry BAEmBREH. 245 TUENGIA TRREBT.

AEUEARESH MRS ABZBNS LA RNE, RBPEA—HRIHM
KEPHGAACMRS. TRERE—&, TUAHHE, EARKELRA
AYE RWBHREENAF AR TERT, IRFRBUBES. EARHAE
WEFEENWETREAK LR, B, RRANSRTUSHEHBT L
EYEeER.

LS U TN R, wEIRH. BHERA. BN, LN,
EF. BRNBENNLHRE. FHCTPHRAEEAFET 1034 UARHEBET
Fo/S T AGNERENRRLY. BATEANELCTPBNERRAAET
10. 4 i EAFEEERBATHSEE, wRHTR. FRTEFGREEMSFH
W [E A .

THMERTFRAREANEKEIRTE, TAATREHARNERSH
REHARLAEHE. |

1R AR W ENCTPHNE S A A T10. 34f7EhCTPEEN R G AR THE
E A RAHLSE, LERFEACTPRYE S S AEF10. 4L BT EH, T
FEFIRERCTPEENES A AR THRA BT FE. X4, 1-BMHEE. 2-PMA+
WEcv3044E Mtk . 3-LPS+MEcv304 B AR AIRR . 4-IE % B &7 4 48/ 1024NC. 5-
Fibroblast, A EFR&, 1024NT. 6—ERRKfcEKEFR M|, 10130T. 7T-ER
Bfck A A EFRH, 10130C. -t Avk MMET. Rt . 10-5FBEA .
1-FFHE . 12-FFmssaptk. 13-Hef. 14-PRRE. 15-WFI BN, le-2 /i, 17TH
NE. P

24 215 o 75 {L.GTPEE B 2 &1 0 YA 48 10, 3449 3 VA 1% M e B e e 3k Bl (SDS-
PAGE) . 10.34kDa A ZEHMWATR. LKA oBHNEFOL£W.

TEHZSRAKTHA, #t—FWMARKH., NER, TLTHFARATRA
FEATAAFRAAZANEE. THIEAFATHRKEFNEZIRT E,
BEHEBYAEH Sambrook A, 2TFHE: EHZ FH New York: Cold
Spring Harbor Laboratory Press, 1989) PR M &4, RLEHE B R
WY&,

LM 1 FEHCTPHAEFERALT 0.4 NAE
AR AR/ 5/ A5 — FEREAKEERNA, FQuik mRNA Isolation Kit
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(Qiegene 48] = &) MERNAT 2> Hpoly (A) mRNA., 2ug poly (A) mRNAZR ¥ 3 S/
B.CDNA. JSmart cDNARIEM £ (M E Clontech) H#cDNAK BUE & 35 X\ 2| pBSK (+)
#14k (Clontech A F RIS WA A L, #4DHSa, HEMMKONAXE. FDye
terminate cycle reaction sequencing kit (Perkin-Blmer/&] = &) $0ABI 377H
W F X (Perkin-Blmer/ &) REFT A LI HTS’ Fo3 KN F 7). W ZWCDNASF
5| 55 B, 45 #9/A SLDNAFF 51 $ 38 % ( Genebank )3 AT W8, R XA — ML H 1407001
B9 CDNAFE 5 4 37 B9DNA, 833 &5k — % U 5| W 3% ST IR FT & 9 3 N cDNA i Bt AT W 1
W, £RKW, 1407Th013 T4 H44KcDNAK1115bp (#mSeq ID NO: 177 ) ,
MET20pZE 356bpA — A 285bpf FF AR EAER (ORF) , R —MNETHE B R (wSeq
ID NO: 27 ) . AT ML M& 4 X pBS-1407h01, %A M E & & 4 X & {LOTPEE
B & B R EF10. 34,

S HA 2 FIRT-PCRY 3 % M4 40 75 (LCTPBR oy B & S W48 710, 34 X &

F G i 40 B A RNA Y AR, Dloligo—dT 3k 5| Y47 i 4% KR B & Rk cDNA, A
Qiagene WX & Lh{n)E, A T 5 5 4y EATPCRY M

Primerl:  5’- CTGCTGGAAATGGAGTGCTCCGCG -3°  (SEQ ID NO: 3)

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

Primer1 44 -FSEQ ID NO: 1495° 3% ¢h & 1bpFF s 09 EE |1 ¥ 75

Primer23SEQ ID NO: 184 o oy 3738 K 5 7 5.

¥ %R A FES0 p L8y R BL4RAR B4 S0mmol/L KC1, 10mmol/L Tris-
C1, (pH8. 5), 1. Smmol/L MgCl,, 200 pmol/L dNTP, 10pmol5|{#s, 1UHyTaq DNAR&BE
(Clontech/h 5] = &) . 7EPB9600%DNALDE PR X (Perkin-ElmerA 8)) LI TR & HK
RL25ANFE#H: 94°C 30sec; 55°C 30sec; 72°C 2min. ZERT-PCREYIE Bk B-actink
FE kot B Ao AR 22 & h PAME XS B, 53 7 4 I QIAGENA 8] Wy kbl s, ATAXE
WAl E B pCREMA L (Invitrogen/A 8= &% ) . DNAF 547 & SRR APCR™ M iy
DNASF | 5 SBQ ID NO: 1 R #g1-11150p K2 M.

T %3 Northern EBJ# 477 LCTPEERY & & A R T10. 34X FHyFA:

Bl — %32 B4 RNA[Anal. Biochem 1987, 162,156-159]. kA FERMUERR
BCER - B R, WA MRRABRMN-2SuMiT R4y, 0. 2MZBR4Y (pH4. 0) X4
HHITAR, WMAVEEFHERML/ SERGAG-RAE (149: 1), REFHN,
%A, WARFE (0. 84F) FHBEAWHOHRBRNATIR. % 2| 69RNAY,
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FAT0RZ Mgk, TRABFAT. FH20ug RNA, EL20mM 3- (N-HohfX) Fok
B (pH7.0) —SuMZ BR44-1mM EDTA-2. IMFPREMYL. 2% MR b 4T k. RE#H
BERBAEEBRE. B a-P dATPE BN, 5| 4% 5 & 2P 47T ADNARR 4. FT A
BUDNAE 41 4 B 1 B 7 By PCRY™ ¥ ¢ 75 {LCTPEE 9 & & S W #8 F10. 3448 X 5 5| (72bp
ZF356bp) . M 32P-FRICHII4AT (42 x 106cpm/ml ) 54 #% TRNAMI B B 4T 4 R A —
R FA2°CERXRIE, ZBEHALA50%F BEAL-25mM KH,PO, (pH7.4) -5 x SSC-5 x
Denhardt’ s A #9200 p g/mI SEMDNA. 25, HRBEAEL x SSC-0. 1%SDSH F55°C
#30min, #R/&, FPhosphor Imager# 4744 fuz &.

M4 BT HCTPEER & & R F10. 4Bk A . 2 foddif

HRIESEQ ID NO: 1M E 1A R RB X, Ritd —xtieRtey ¥slam, K7
T

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

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

W B S a8l aF foXnolBEI{4rh, HE4A N ERWERES W3R
W %A 5], FoXnol Mgy {i 48 B T &34 # 4K i K pET-28b (+) (Novagen/’ &) = &,
Cat.No. 69865. 3) L a3t I &. LLA-4 &K B X F 8 pBS-1407h01 i ke
HHAR, BHITPCRE . PCRR M A&MFK: BRSO 14 4pBS-1407h01 i ¥r10pg.
Bl Y Primer-3fPrimer—44-% 4 10pmol. Advantage polymerase Mix ( Clontech/»
BFER) 1ul, BESH: 94°C 20s, 60°C 30s, 68°C 2 min, 3E25A4EIF, A #o
XholZ 5 x4 3 7= ¥y fo i kL pBT-28 (+) BT X EGVI, 2 Bl B K | B, HF R T4 He B £
B, FESFWELCARASEARF AEM o, ZSFHEE (LK E30neg/ml)
WLBE B RAEE, AEEPCRYEMEMMITE, HFHATHNF. RAFFIEHRD
P B (pET-1407h01) RS HEREARBELRBITE
BL21 (DE3) plySs (Novagen/M & = &), EAFMBE (FORE30pug/ml ) WLBA AR
FrEF, HEWBLIL (pET-1407h01) ZE37TCHEFEXM AR, MANIPTCELKE
lmmol/L, 4¥&E3EsHKSHE. BOWEEE, 2B FRAE, BORE LR, RAekEe6
AN E® (6His-Tag) &8 EFfEA4EHis. Bind Quick Cartridge (Novagen/A&]
PR D#ATEN, B3 T 4y B EG ELCTPEER &\ A& -F10. 34, £SDS-PAGE
B3k, FE10. 34kDa B3| — ¥ -t 4&WH (H2) . ¥iZ4&WH¥H ZPVDFE L ABdams
AAREFHATN-EEBF T 0H, SRN-mISAAEB 5SEQ ID NO: 257 REIN-3g15
MNAERZRET2HE.
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MBS HELCTPIE & B F I F10. 34k ey &

A% &AM (PEAEF &) 4R TREMCTPRESN & fH#E-T10. 3445 71
Hy % Bk

NH2-Me t—Ser-Phe-Asp—Pro-Ser-Phe-Cys—Trp—Glu-Ser-Leu-Ser—Glu—Arg—COOH
(SEQ IDNO: 7). #FIFMAREhBEFAMFLHREFEAREMRES, TSR
Avrameas,et al. Immunochemistry, 1969;6:43. Féng bR EE G % KA & Win
txehRENAERS XERALEZROSRESYWMT T H KER mE
S —K. RABIS pg/ml 4 i EEE $ KRS WAEBE R EAMELISAR E %
W ARy RE . B A-Sepharose LA M M 0 R e o o 2 B K TG, ¥ 5K
24 F WAL E L By SepharosedBiE b, FF BN H ML 126 5 W5 K.
S5 LI 3% A IR SE AL B HL AR VT 4 b 3 5 FEALCTPEE BN & 10 SR T10. 3455 4

SHf 6 RRVNSBHERN BAERXRIGEA

AEREEHFHFRTREHSEN R HRABACRXRGAS TEOA
%, WHAYEHTEFAXBANENALRFEA RN ERAR cDNA SRR U
EXHRESHRARVNIBERFFIARHARNSUERFF, - FETA
FHEARNAL AN S BHERFFIBAARN I B ERFAEENARRRELR
TP RERTRYE.

ALK EHRARLANSBER SEQ ID No: 1 PHhBHGBNEMF
BABRAERXES, FRARBRAX T RER - BALTRESHARAN S BE
BAFIREFFEGSEERFF. BB AR RGN R # . Southern B F%,
Northern Wl sk f A B %, ENBRUANNIBFRARBEEERR LER
FAiAFEFHSREeR, XEEFANSEREL: BXTHEARBELEATSRIN
HXBWMBATHLR, UERABEEHENERFENSEHBURREPGRN S
EMpimf. REFARTAMSAFLEAORXENARE, FREERS SR
BBAR., #XPRLE, RRX ARG —RFIGES RigH. RXHEANA
BHBENAEAE (WREERERRBENER), WEXXEFREEELARE
BRMEBHGES. KALAGBANESLAERL: F-RHRRL5ARVNS
B SEQ ID NO: 1 MAREIIEBERA B FoXRURBLEAKUN
# 4% SEQ ID NO: 1 BRI EBHF BN B A S 260 B B R 3
BEETERE L ERWEENGRBEAGT, FEXR4S5RBNRFE
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RETEURE.
—.  HérevmA
AL HE®R SEQ IDNO: 1 hHEBEUERABAERXHE, NH

EUTREUNATESFRHNAFTH:

1, 4t XNREEE Y 18-50 MEHR;

2, GCAMX 30%70%, At 4% 7tk 44 308 dw;

3, HAWAHELEIERE;

4, HAEUEAEHTHEYMRES, REF—FHEFANFRLSN, LEREZD
HES AP EHEERFFKE (B SEQ ID NO: 1) R v B oW EEEARFF X
HENEHTRABELE, FE5EES)TEROFAREAT SUREABL 15
ANESERERAME, NZWHES — BB N ZEA;

5, MAFHEERABIAFLREAMENRS BN # — S XBRE.

R UL B A W A B Pk A B LT AN R4
¥4t 1 (probel), B-FH —%#4t, 5 SEQ ID NO: 1 Y EER B4R
HWHREF (41Nt ):
5'-TGTCATTTGACCCTTCTTTCTGCTGGGAGAGCCTCAGCGAG-3" ( SEQ ID NO: 8)
#4t 2 (probe2), BF# — %4, YT SEQ ID NO: 1 whEEH BN
HENFBROBBRIEFF (4INL):
5'—~TGTCATTTGACCCTTCTTTCCGCTGGGAGAGCCTCAGCGAG-3' ( SEQ ID NO: 9)
5 LT Rk 5 B 4 i R R T M A E R RN R R RS XK

DNA PROBES  G.H.Keller;M.M. Manak; Stockton Press, 1989 (USA) AR E ¥ Fl 694

FEEEZREMEME A TREZRFED (1998 FE ) (RIFEBFEXF

#, B BRA.

B & ) &

1, MFT#EH KRS R 4 I DNA
SE: 1) BFRBFBBENEYFEARRNREREFBHARRE RN

(PBS) P, AWABRFATHEARAWRNH. REFHRFLALEE. 2)

BL 1000z B SHIRRAA 10 240, 3) A EZEH (0. 25mol/L FEAE; 25mmol/L

Tris—HCI, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZXiFIE (K% 10ml/g). 4)

EACAEGIIRBEULHGRALRN, EZHLAWAAHH. 5) 1000g H: 10

Ak, 6) AEREIIE (£ 0.1g RWALE R 1-5n1), FLL 1000g FHS 10

Sb. 1) ABRSHHEEIE (£ 0. g RWALHERM Inl), REEUTHE
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Bk k.
2, DNA #y KBl 3%

$B: 1) A 1-10ml % PBS % #pg, 1000g H 10 o4r. 2) AR EHRRMEA
&AL MM (1% 10° 4800 /ml ) B R 100ul BARE . 3) fv SDS E4
WHEHX 1% WwRAFEELSEZ A SIS EEMABMHRITES, ARTRIBEKX
WY BT DA, HBEEATR, X—REEHR>10 ARREHTE. 4) i
FEEK Z4E 200ug/ml, 5) SOCCHRBRE 1 MRRE 37°C BRIRVIA. 6)
FEERFER: A0 FAB (25 24: 1) #HR, EPFTOHNEPEL 10 54
HHREEELE, SNEHFHTEC. 1) bAHESEHY. 8) ASEREH:
FOREE (24: 1) HhiR, BO 1004, 9) & DNA UM EHE. K5 31T DNA
H st Ao ZBIE.
3, DNA Hy4ihfo ZBEPLIE

FB: 1) ¥ 1/10 4 2mol /L BEEE 4 fu 2 {4 100% Z B im 2] DNA B H W+,
BA. 2000 HE 1 AR ZEIE. 2) FU 10454, 3) MREREEZH.
4) B T0%% Z.B¥ 500ul eILE, BN S 4. 5) DAORBHREEZ®. A 500ul
ATBEETE, BU S 26, 6) MMEHRBEH I, REERAKLEAER
AARCHHER. BETHR 10-15 24, UEREZBEX. EEFTERARZLT
B, TUEAEHHIMR. 7) UWMB TERAKEL DN K., KERERGBAR
Bk, FIRTEAM I TE, BEE DNA FOBM, & 1-5x10° s TR A Y
e 1ul,

UTE S-13 S MRATLARET RN, ENTEEHTE 14 TR,
8) ¥ RNA B§ A fuZ| DNA B P, HWRBG 100ug/ml, 37°CRIE 30 H4F. 9) AmA
SDS Fo B L8 K, ZORESFIN 0. 5%Ff0 100ug/ml. 37°C 4R 30 44k, 10) A%&
FeoXm: €4 7R (25 24: 1) HRRAEK, #O 10 24, 11) AVH Y
KA, REARGESG: AR (24: 1) EHHR, O 10 540, 12) MUK H
AR, Am1/10 4F 2mol/L BEBRAN A 2.5 RFRA ZE, BRAE-20°C 1 Ar. 13)
B T%Z B K 100%Z. M ki, 2ATH, EXEH, IREEK 3-6 FH. 14)
B Aggo F00 Agg DLARR DNA HSEE R =K., 15) /% EHF K TF-20°C.
L &

1) B 4x2 kFUANGHBRTEEE (NC ), AEEER LBRFH S0

EEBRS, §—H4FHK NC B, UEEFEHIRI TRy 27 K 8K &4
BEAERE .
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2) REEXEAISHA, ATFHEL EEERPHET.

3) B FRMA 0. 1lmol/LNaOH, 1.5mol/LNaCl ByB4L Lt 5 24 (WX), BTE
FRHEA 0.5m01/L Tris-HC1 (pHT7.0), 3mol/LNaCl BysE4LE 5 44k (FR), W
¥.
4) R FFHRET, UEEEHF, 60-80°CJETH 2 /ey,

B4 W AFIE
1) 3p 1Probe (0.10D/10p 1), AN 2 p1Kinase & W, 8-10 uCi y-S2P-dATP+2U
Kinase, PAMmELER 20 1.

2) 371C Rif 2 /pH,

3) Am1/5 RBRERBENTA (BPB),

4) it Sephadex G-50 &,

5) E4 %P-Probe BT A &% —& (] F Monitor Wil ).

6) 5 M/E, WK 10-15 9.

7) RIBARR R N E AR

8) &3 E oK BTG B4 BT #l &8 P-Probe (% ¥ X B y—""P-dATP),

A

WHEETERS+, v\ 3-10mg F 44X # (10xDenhardt's; 6xSSC, 0. Img/ml
CT DNA (/MN4BIRK DNA). ), #3FR{ )5, 68°C AHHE 2 .

MR

KERSYE—A, WABNETHEH, HFHOE, 42°CKEERIHE.

B HE
T R N

1) BUH B X,

2) 2xSSC, 0.1%SDS ®, 40°C % 15 24k (2 %),

3) 0.1xSSC, 0.1%SDS =, 40°C #% 15 o4k (2 %),

4) 0.1xSSC, 0.1%SDS #, 55°C ¥ 30 -4k (23Kk), TRET.

i 58 B DL RE
1) B B R IF L.
2) 2xSSC, 0.1%SDS &, 37°C % 15 2% (2 %).
3) 0.1xSSC, 0.1%SDS &, 37°C % 15 4-%F (2 %K ).
4) 0.1xSSC, 0.1%SDS #, 40°C #& 15 -4k (2 %), FEET.
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X-tEB¥®: A

=70°C, X-t B BY (JE K bt E A3 2 X DEBOH M 58 55 T 2 ).

EBER:

FAKBEABAGEFTATHRAXER, NERM R RXERAERERA
HEXH; MRABBERBAGERTATORIER, Hé 1 WRIEHMMEERE
HBETE - MR AT RE. EUTRAES 1 TR ER
HHEREREFRALPHFERZRER.

M5 7 DNA Microarray

EEXHRXFMEMR (DNA Microarray) REEWMFFERTHERAHEL
AREEFANPTROFHAR, TR AEGRERL BAF . B
FlEHAE, BERAL, RE AR A AL BT HE 0 B AT, B
HERE. HH. BRERAVTEREENEN. REANSHBERTHEN R DNA
ATEESA AR THERARFEE M, TR0 3 55052 E A5
EMBELEREAELE, RENDY, nRENER. REAF RS REXRY

B4 % fe4Ri¥, w55 X8 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.
(—) A#

AR E #4A cDNA 3£t 4000 £ £ BB F 7408 DNA, KA HEXRRAN
FHER. HENopEE PCR ST, AR ¥ REELRERAE
500ng/ul A4, A Cartesian 7500 SN (WH XE Cartesian A7) K FHEAN
Fl, AEAZHGERH 280un. HEARENBEHF#TAE. TR, ETENX
BB, SeBE TR DNA R h LHERER. RAKFESREX
MEEFSFRE, AEAANEREAESRE:

BRI AKE 4 B

0. 2%SDS ¥ i 1 -4k,

ddH,0 REWER, FK 1 49,
NaBH, 33 5 -4

95°C K 2 2+4F;



10

15

20

25

es @ - e
:-u::co: : - zoa: ) : :oo: 29

6. 0.2%SDS #t 3% 1 24

7. ddH,0 ¥ FH K,

8. ET, 25°CREHETHAEA.

(=) |4HFIE

A—$3al MARRSEAEHGEELL (RETRHNEMREK) TH
£ % mRNA, 3#H Oligotex mRNA Midi Kit (W QiaGen A ) #ifk mRNA, B R #
F o8 %% kA Cy3dUTP (5-Amino-propargyl-2'-deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, ¥JH Amersham Phamacia Biotech /) #FiG
AR A4 A H mRNA, B EHXEA CySdUTP (5-Amino—propargyl-2'-deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, ¥ H Amersham Phamacia Biotech
AT FEHERE AL (REIN KN EMAE) nRNA, B44LEHESHH4. X
HRE RSB R ER:
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) #%

AHEREUEFRMHALHRH4EEH — &% Unillyd™ Hybridization
Solution(J & TeleChem A &) XM P HITHRX 16 i, FERARBEA (1x
SSC, 0. 2%SDS ) #: 3% JE A ScanArray 3000 H#E{X (M E XE General Scanning 2
7)) #4THEM, MW ERA Inagene K (X Biodiscovery A8 ) HITHE
A ALEE, AN AW Cy3/Cys .

MEN SR AR (REIR WM L) 25 R R . RAERLO2AAEAR.
0. S%FBSHEFR AL 37, CHLMR MTLO24m R4k R V. B/, REAT. RARF. B, FeAF.
BaRE. RS, BAN. RAEA. BE. RAF. REIISACy3/CyStEL HirH
M. (E1) . @ETLALAHRETELCTPRER &\ S F10. 34Fu7E LGTPRE
o & A R T Rk R R AL



10

15

20

25

30

61
121
181
241
301
361
421
481
541
601
661
721
781
841

901

*4 8
[ XX 0]
[ X XX
sbe
saseee
L X R 2 J
LA X X J

(1) —‘ﬂﬂ’.‘fg ‘E\:

(i) E WAL K FE/LCTPEENE S A HET10. 4R HE 4% F 5
Gid)FF7 %89

(2) SEQ ID NO: 1#94% &
(1) FF 5 4% 4E

(A) K FE: 1115bp

B XR: B

C) M. X4

D) | EH: &

(1i)9-F %R cDNA
(xi) # 7 ##k: SEQ ID NO: 1:

CTGCTGGAAATGGAGTGCTCCGCGTCTTCTCTTGTTTCCGGCTTCCTTCACTCGGTGCTT
TTGAGGTGTGCATGTCATTTGACCCTTCTTTCTGCTGGGAGAGCCTCAGCGAGCGGCTGT
GCCACAAGTCAGCCGTCCCCTGCTGGTGGACATTTGAGTTGTTTCCAGTCTTAGCTATTA
CAAAAAACCCTGCTATGAACATTGGAAATGTACTGAGTGTCTGCTGGATATGTTTTATTC
TCCTTGGGAAGTACCCAGGAGTGCAGTTGCTTTGTTGTATGGTAAGTTTTTCCAAAGTAC
TTACAGCATCTACCCTCCCACCAACAGTGTACAAGAGTTGCAGTTGTTCGTCTTAACTCA
AACTTGGTGTGTGGTGGATTTAAGCTGTATGATCCTGATGACAAATGTTGTTGACTGTCT
TTTCCTGTACTTAGTGGTCATTTGTATATITTCTTTTGTGAAATGTCCGTTTGAATCTTT
TGCCCAATTTTAATTGATTTGTTTATTAAGTGACAACTCAATAGTAAGAGTTCTTCAGAT
ATCCTGGATACAAATTCTTTGTCAGATTTATGTGTTGCAGATTTTTTTGCTAGTCTGTGG
CTTGTCTTTTCATATTCTTGGTGGTTTTTGAAGAACAGAAATGTATGGAAGCCCATTTAT
CAACTTTTTTCTTTTATGGTTCATGCTTTTTTATGTGCTAGCTAAGAAATTTTTGCCTAC

CACAAAATTACGAAGTTTTTAAAAAATGGGTTTTCAAAGAAATTTTGTACTTTTAGCCCT

TACATTTAACTCAGTGATAAATTTTGAGTTAATTTGTGTATATGAAATGAGAAAGTAAAT
AAATGTTCATCCTCTCACTCCATGGATATCAATTATTCCCACATCATTTGTTGAAGAAGA
CTGTTATTTCCCTATTGAAGTATCTTGATGACTTTGTCTAAAATCATTTGACCACATATG

30
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a0 (X ) o -s
L]

(E X X
soeS
L2l A J
(IR XX X}
*238

[ XL X3
[Z XX ]
»

.s 'Y ] *

* sw see o

961 CATAGCACTGTTTGTATGGTTATGTGAATAAAAGAAATGAATTTATATAATGCCTTTGAA
1021 GGAAACTCAAGATCATGTAATACTTCTCAAGTATTATAATAAACATTTATTTTCATACAA

1081 AAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 2#Yy1E &.:
(1) Fr 5l 46 4E
A K E: HMEER
B XY: AEXR
D) I &4 L
GDAFXB: FR
(xi) F 7|k : SEQ ID NO: 2:

1 Met Ser Phe Asp Pro Ser Phe Cys Trp Glu Ser Leu Ser Glu
16 Leu Cys His Lys Ser Ala Val Pro Cys Trp Trp Thr Phe Glu
31 Phe Pro Val Leu Ala Ile Thr Lys Asn Pro Ala Met Asn Ile
46 Asn Val Leu Ser Val Cys Trp Ile Cys Phe Ile Leu Leu Gly
61 Tyr Pro Gly Val Gln Leu Leu Cys Cys Met Val Ser Phe Ser
76 Val Leu Thr Ala Ser Thr Leu Pro Pro Thr Val Tyr Lys Ser
91 Ser Cys Ser Ser

(4) SEQ ID NO: 3Hy{% &
(1) JF 5 4% 4
A KE: 24m %
B XH: BB
C)petd: Be
D) &M 4t
(D2 TFHE: EBER
(xi) FFH##: SEQ ID NO: 3:
CTGCTGGAAATGGAGTGCTCCGCG

(5)SEQ ID NO: 4891% &
(i) FF 7 4¢4E

31

Arg
Leu
Gly
Lys
Lys
Cys

24
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A K E: 248 %
B XB: B8
C) & 4
D EHEH: &4
DAFXN: EEHER
(xi) FF 5 #§i£: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: 5SHy{E &
(i) & 5 4% 4E
A K E: 33@%
B XA: R
O 4 24
D) &4 &M
(D)4 FXE: EEBFR
(xi) P ##3R: SEQ ID NO : S:
CATGGATCCATGTCATTTGACCCTTCTTTCTGC

(7)SEQ ID NO: 6813 &
(1) ¥ 5 % 4E
(A) KB 33
BYXA: B®
(C)4&M: B4k
D EHEH: &
(DA FEE:. EBHFR
(xi) FH#R: SEQ ID NO : 6:
CCCCTCGAGTTAAGACGAACAACTGCAACTCTT

(8)SEQ ID NO: 7HifE K.
(i) P 5| 4%4E .
AW EE: ISARES

-
.....

33

33

24

32
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B XB: AER

D wIEH: &K

(DAFEN: K
(xi) F 5| #3R: SEQ ID NO: 7:

Met-Ser—-Phe—-Asp-Pro—Ser~Phe-Cys-Trp-Glu-Ser—-Leu-Ser—-Glu—-Arg

(9)SEQ ID NO: 8H91% &
(1) B 5 S 4E
WEKE: 418
B)XH: BR
C)#d: 24
D) EH: &H
(DATFER: EEHFR
(xi) # 5| #®K: SEQ ID NO : 8:
TGTCATTTGACCCTTCTTTCTGCTGGGAGAGCCTCAGCGAG

(10)SEQ ID NO: 9&#y1z &
(i) ¥ 5 44
Ak FE: 418 E
B)XB: ¥R
) fE: 24
OEEQE-Z R
(1) ATFXB: EUHER
(xi) F#|#R: SEQ ID NO : 9:
TGTCATTTGACCCTTCTTTCCGCTGGGAGAGCCTCAGCGAG

33

15

41

41
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