D191 A RIERIE ERARRUR

[51]Int. CI’
CI2N 9/02
C12N 15/53 C12N 15/63

[12] ﬁﬂﬁ?ﬂ%%’z}ﬁﬁﬂﬂ# CO7K 16740 CI12Q 1/26

C12Q 1/68 A61K 38/44

[21] H{FS  00136330. 1

(431878 200247 H 31 H

[11]4F% CN 1361256A

[22]shiwA 2000.12.26 [21]die 00136330.1
(7115 A DR BREREEFRARAR
Mgt 200092 E¥gTHAILILTRE 1111 €3 412
B
[2]1%WA EHE B &

BAIESRE 2 7 B4 27 | WERE '

[41REA&s —RPHRIEZER— _EILHE -5 - RIMIE
JRRg 10.23 MMBEME KN ZHHR

[57 155

ERALT T —HHF R BR—_E A -5 -8
RRIEFRS 10.23 , B A K MZBITMAIZ DNA B4
BEARPFEXMERE TS, FRABAFTHREKRAT
WAIT B BARE Ty Bk , ISP , R, HIV SR ge A
BB B RRIE ¥ ZRUAERATF THH LI
RITSTER R G ER . AR BABAT T HEXH F
R ZERE ~5 - SRBOEIREE 10. 23 B BIFRAER .

ISSN10O0Z8-4274

S 1R % A A AL R



10

15

20

25

30

W OFH B Ok FH

1. —RABHEK - — A% -S-RBAEFH 10.23, AHEETEEEH: SEQ
ID NO: 2 R TR EBMF RN S K. REFHRWEMRRFER. XMW TEN.
2. AFER I FRWEIR, HBREETFHREK. KUWIMENNEER
FH EALE SEQ ID NO: 2 R mth BB T 7| £ 95% My 48 [ .
3. WRAER2HRG SR, HEEETEELARAA SEQ 1D NO: 2 fr Rey &4
BT £ K.
4, —HABHEBER, ABEETHRIGFRAESHE TAP N —R:

(a) %AWEASEQ ID NO:2 R FEAXBRFFIMERBE B, XM, T4

Yt %M H 8

) 548E% (a) EANEHER,; =

() 5 (a) & (b)) AED TR RN ZHFR.
5. WRAEBERAFRNEIBHER, HETETHRZUTRE KD AR SEQ

IDNO:2 i F B ERFINEHHR.

6. RAER I RN EH TR, ABCETHREBFHYF 744 4F SEQID
NO: 1t 162-443 ¥y F 5| SEQ ID NO: 1 o 1-1373 L B9 7 7.
7. —MEENFLHEBNELARE, AR MEETERBRNER -6 P
—BABERFESBERERY. RERESHEERA KB T R EH KK,
8. —RAANBESVIRNRE IR IR, AHEETERAE TTH
—RbE A

(a) ARMKER THRANELARBRLE UL TN F IO, &

() ARFER 46 PHE—RANEXRFTREIBIBRBE AR L IO T IHN.
9., —FEA S E-5-RBITER 10. 23 NS IRNHE T, HBHEAET
Bk 7 kA4

(a) EZRZA_EAUE-S-RBRLFESE 10 23F4T, BRANERSHFANT
BE EHM;

(0) NEFRU P BEHRA -GN E-S-RBRTRHE 10.23 BEHZ K.
10, — M55 RESHHE EREETHRATAERES — A0 E-5-RREE
B 10.23 RS WHE.
11. —XEBRBEFSRERBRXLRGLEY, HBEETENEEN. R#.
REARWE AR E-S5-RREEH 10. 23095 ENLen.
12, WA ER 11 FrRigtebd, H4SEETFER SEQ ID NO: 1 i meh 5 B #
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BFFREN BRI

13, —HBRHER 11 FFRLEUOER, XBEETHREVEUATREY -4
nhug-S— ¥R BRIT B BE 10. 23 AR . ERANEM M T E.

14, —RBNNESRHER 1-3 FWE —RFERFR S R XN RRBRRE DR
Moy, HEEAETRAERNFRF RO RRE, RABRNAR S R FE K,
RERNSIBERTENRSREAERERRENETRER.

15, A ER 13 FHE—RAEXRFRLRAER, AHEETELATH
oAWK R BT R 10. 23 WEBY. BIA, REARIEA;, KFA
FRRIELE L E.

16. WARFER 4-6 PHE—RABRFTRWERY>FHNA, HBMEETEE
HE WA TR RN, SEEAEHATERRE, 48 THEERE

AT .

17. A ER1-6 R 1NN FHE—RAERFRGEK. FHEFRBRLEHN
R, RREETFRAFREK. SR EFRALHEND. HatA . IR R E A
PUEAERNESHF L TEFHREBARFEANDHR BT S A E-5-RR
AEH 10. 23 REHRGEERRNGHAEH.

18. WAHER 1-6 K11 dWE—BRANERFTRNEIK. FHFRILEMAHN
A, RBEETFAFRREIK. PHEBRI LGP HEA THETBENE, LK
i, HIVR R ZM kRS XRENEH.
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—HFHER—— ZEUE-S-RBRER® 10. 23 RAEZIME RN LI BHR

RKEVPBRTEMBAREE, REMHE, XAAFRT —MHFHER—4
M-SR BT EEE 10,23, URGRAEKSIRHZHERTT. AXALY R
FHEBLRNEEFEMEA.

FABKGRY, TARNEFARIBTREENER. EHNEEBRNH
M—ARAEMRERTERANEER (8) AEYTABURE. ZENBIHEHX
BEAFRHAAREENAHN. XLEFGRE, TUBHAENEORSTHE
W E, HEXLEDRBOBEESRERETE, FREXANRNBHRYE.

HERE -—HEZHEAER, EREERAY, WEBRMANAMERER S
21%, EHEARWANSRT, A REZHLERBLARBILARMEAR. X
—RBHRE —FRFEAFH _ERE-S-RRAFR N AR, X—EFREE
oA E-S-RRAFBENG, FEND (P)HIWES,

“ERES-RBAFRREFL S -MEA. BBy, —EWE-S-RR
T FEEE M R NADP+FT I, WMAMBPH A EFEMERN SR, B, £4
M AN SRR EBNEALRE AR -S-RRERE N HER,
3 = 4 NADP+,

AN -S-RBRAFRBE/LPHFANRASINANS X AR TFHALR, R
P AEREEN. KB, RREAAKRTRZERS.

BRZ —_ERE-S-RBAERBLARIR UG- S-RBRAFENHARGZ,
M FH AU EARREERIVE, I THARGZTSENEARTIRLE
HRLIRREAR. RBEREAREE;, EERATLBHZ 2TEAANE,;
OB T RZNBLIBEELER M, — AW E-S-RRAFEHGRZ X275 £
BAE. EABETHFE. 4K S-RRAEBIFL2IAMNARI L nEE,
AW EEEFLE —EANE-S-RRAABISAX.

BRAISHAOIMNELI, EEEH. IFE. LA, B, Y, B K
B, R, BIR. RAM. BF. REES, RLXHNERARAES A%
-S-RB A A REEEEEMN, B _HIRETREEMU. REAPREL N
A -5 B E R B 10. 23,

TR W E-S-RMAFEH 0. 23 FaE AT AR, BBEREE
ENFEESRPREEEN, TEMAFXLRAYTIRTIIRAENED, EW
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AGEF - EFELRESSERURRBN SN E-S-RBERE 10.23 &
B, HARETIMHEENAERFF. H-EAUES-RBRAR® 10. 23 &8
GAEENIBOIFRRHELZEOERREPRR RS THEARR T Ha, X
FEOTRWRARE L BDWf/RRTHNES, Hho®HRD DN R
HEEW.

KEHH - NEHERBIBEHAFTHNER ———EAWE-S-RRZLFH 10.23
MRS R B Mt 4Em.
AEPHE - NEHRREFDZEIRN I B TR,
REARE - NEWERBECA RS A E—S-RBTEH 10. 23 WE U H
B o E A
KEHWE - NENERBESAHRL - EME-S-RRTHER 10. 23 H S8 H
BROEE TR EETAMR.
REPHE - NEHERBET —AUE-5-RBITFHEE 10.23 897 #%.
AEPWE - NEWRERBA N EREHNEI R —— ARG S-ARAFH
10. 23 B FRfK.
KERE S - NEHERBTHHNERLASRK ———ERE-S-RREFH
10. 23 WAL A4, BHA . BatR . MEA.
KERNE —NEHEREDWBITE S E-S-RRLEH 10.23 ¥ A
& IR IO
KRB R—FMoBEHNER, ZEREAEY, B&4: A4 SEQ ID No. 2
BEABFANESIK. RERTHTKR. £WFRFBRRTLY. BEH, ZFK
R A A SEQ ID NO: 2 EEBFH N E K.
EERASR-—FOENLIEER, CAHE TAN - NEFRFIRL
4K
(a) 44 %5 LA SEQ ID No. 2EXBMFIINE RN HEFR;
OEEZ 22 SO NP2 54 ¥
DEF@QBOWEHBERFANEAZDTEEARGERTR,
Edd, ZSMEBRNWFIREE TH—F: (@) A4 SEQ ID NO: 1%
162-443 frty F 7; Fu(b) B4 SEQ ID NO: 1 4 1-1373 fu 895 7.
KEHEHBR—FEARLVSBTRNEE, BARREREK, —MA
PRAREIEANFELIEN, AiEh. 2R LN EFZ AR, —HOER
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FHREETARAERRET WA ERRAS RO T %

AERARBR—RE5RLYH M RME S NIK.

AEEAP R — e, BE. BRAMH ZEUE-S-RRAFEH®
10 23F EERNEREY T ix, REEAARLZANS K. REAEH RAZ
FERBHELEY.

KEFEBR—MEMANE = S0E-S-RRLRH 10.23 BARERAM
RMEREER R RUENT %, BEANEARRPIRSRAXFRLEUERF
FIFHRE, RERMNENHERTEARRS RN ER LW TR,

AEHUBR—MEWHAEYN, CERRRASLRIRLY. BOEA. i
SRS A Rk 3 -4

AEXPAEHRALVGE KA/ REUFRERNER THRITRE. KFMHK
RRAEMRFRE T E T AN E-S-RREF®E 10. 23 ZA R ¥ ol AR
By 2 4 B R 3R

FEPHHETEEHFRAXNEARLAF, FERABHEAARATERETH
PR

ARPAPARFEXRBPEAGTHARERESFHNHAR AL TS X

“BBMFH” BREYES. HERASBER AR BRHBL, 0T UHE
FEEAR S RGDNARRNA, BN TURBER RSN, REAFXEIRE. £
MM, RiE “BEBFF” BHER. K. 2RIZERFIEILL BREHL.
LALHFH “BEBRFF” PR-MBARKFENZTORS TWEAERF T H,
TR ERR” R CBER TERFEREAERFIRBIEFRZORS THEX
HEENAREAR.

EURBSIEH®R K BH-—MEA - NI EANEAERIBERREN
EEABFIREDTCHIRERTI. FIRAETEHEEERF IR ERTFF
FEEMBETRNGA. BAREER. THTEA “RIE” &KX, 985 %
WEAREAASEAXMAEUHENRLERR, WAREARELFRAR.
ThOTAAERFREAE, wARAREHTAR.

“Ghk” REAAEBFIBRBIRFINF N REINEEXRREH ROV
%.

“HEN” R B REERBBRFINIBERFIAFTNREF RS RARGEEN
AFHW, AMARENEEBRBRGEHRNE N, B ERHTIANAERIZE
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“EMENRT REREARSTHEN. AER4eWh¥HRuEaR. X,
ARiE “HEFEME ERARY. EHNRERBOREAXEFBESCEN SR A
M SR AERE LRSS HRERAE SRS,

“WHH” REUE _EWE-S-RBTEH0. 3868, —HTIREZE
MRS ENT RS ZEARESRNSTF. BN TUREZER. BB, #AkMWK
B EMEETES ARG5S RREFEHL. 230827,

SEHA R WH” RELYE AU E-S-RRAEF®EL0. 23558, —
MAAHARAT AR E-S-RRLEHF. 3N ENFERRARFER NS
F.REANAWHSTUCLEEER. BB, ZAMAHREAHETESL S
b -S- R R E R 10, 238 T

“PEHE” RFE-_AHE-S-RBRTFEHI0. 0SB AERE, BEEFERE
MEAEREE. SOBMENRER _EAM%E-S-RRERHKL. HEMRLE L
WMEER. R ARG RE.

"EA LA REER EFERRSHEXGH RS, BE EXAXATHRE.
AFHNHEAAR BAIFEGEERAMEREL - ERE-S-RBRTEH 10. 23,
A b oty B SRR R 10,23 A RS RAR B R LA E -
WEH. —EME-S-RBRTEE 10.23 £ JRALE TR EERF 5247,

“HIW” H “HANV BHEATWEARENEESAGTAIRER TS
BHBRARES. flw, FF “C-T-6-A> TEEHNFF “6-A-C-T” Zié. W
NS FZEANEATURRONELHN., UREZFNEHEERTHER
BZEREHRREBREAREY .

“FEN” REEAIHEE, TURHLRARXZLHE. “HoRE” 2
K—MEHELANFS, RED)THIWHZLEHANFIERERMERL. X
FrAe X b TR MR B ARG THITRZ (Southern B # H
NorthernB % ) kAN, RALEFENFARLXRUTE FFWH T LR F
MRFFERFFENTHERERENAGTHES, XHASTERFHUEBRRE
RN EAGATERRRES, BASBEBEERENAGERRLFIIMEINS
A RERABEMEEEA.

“MRMET2E” REERAARSIAAERIBRFI LR T FFIHERRM
M ELR, THETFEREHMFEEE 2F, il IMECALIGNRE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNE F TR A [H

_4_.



10

15

20

25

30

AAAAAA

10

By sk fnClusteryk b X W AR £ M )F | (Higgins, D. 6. F1 P.M. Sharp (1988)
Gene 73:237-244), Clusteryk i 3 #h 2 F7 A B xt 2 18] o BE 8 4 &40 )7 71 4 7] Bk
B, RERAZEURMNBRRASE. ANEAERF 7 )7 5| AfoF 7B [8] 8y 48 [F]
HEsRBRLT AT E:

FHAS Fr 5B 6] G B o B AN 4
x100

FRANBREE—F AT RRAEH —F 7B+ H RmAEH

5 PLE R Cluster sk 3 A AU A s iy 7 sk wwlotun Hein MEMBRFF =
B E A EMSEE R (Hein J., (1990) Methods in emzumology 183:625-645).

“HAME" RRHAEBF 5 2 HEF X kA B B A B A F R AR
FHBERNEE. ATRIURROGEERAL, TALTHNEAERTEERL
BMAMAEH; FPELHFNAERTAEMARMEAR, AL F e LH
EAHAUEAENEEABRTLAERER. PRARMHEAR; FARTAAR;
RABRAAEBE, 2480 FAE6R, XHARMRAR.

“RX” R 5% EHDNARRNAFFI AR ERFF. “RX#®” BH5
“HX#” ANz RE.

“DTEY” RAEHFPR RGN RN L FEHH. IMHUFEHETER
mE BREREEABRERT. UBRNAYTHERERARSTHIELAN TR
M % Rk,

“Hik” REZEHNTERLTRER R, 0 Fa. Flab), RFv, X4k
46 FWME-S-RBRAFEHL0. INFEREX.

“ANBEATE REEREE4RENARRFIBRBHEBRSATREKENR
FAL, (A7 R B R 46 4 & 7 pE e F 4.

“OWE —ABERFEANCERGTE (A, EREATENRELX
RIF) 2FHH. v, - PERTANSUERREREFETEDI DT R
ERAESBTHR, EAENIUERRSRE - LRV EERRZEFT 52 H
HHHRATRROEN. IRNSIBTRTHEE —BAKN —Ha, BTRE
HWEBERBEIREE YN —H0. BREERAEH TR ERAKARHK
ek, BENERZLSHEN.
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WAERFR, “HEW ERURAELRELIFETFLBER (WREZRA
WmE, BELFENEEARTE) . wERERNGARRETHS REERN
SHRERHESEALN, EARNLZREFRASFRUARARSPRFENL
B, WA E .

WAXFH, “SBEH_ANE-S-RBTFEEE 10,237 BH -AUBE-S-R
B ER 10. 23 BRX R4 RREHEMANRTES. BX. BELALEUR.
APBHBEARARGAFENEORALEARAGH AR E-S-RRET B
10,23, ERLSWEREEERERARBRER LA A2 —HEF. 24
-S-RB T EE 10.23 £ RS K A ARBT I AT

AEVFRBT —AFHER—— LSRR TFEMH0.23, HERKER W
SEQ ID NO: 2ff Ry A XMF A ARy, KXW FRTURELSLK. XRSK.
SREK, RRELEK. KRN SIKTURKRAMN =N, HEMFES R
Y, REAEARANERREREE W, H¥. B, §FHEY. Raf
G PEA. REEHAEFFRAANEE, RRANSKTUEES
iy, RIAUREERASN. XEENLRATEER T LFEREN FRARRL.

AEHALE _GUE-S-BRBEER 10 238 R., AP ENY. W
KEWHPH, RiE BB . “FTEH” fo X4 REERERFRZAL
SEAME-S-BBMEER 10 23 HMEANANFIRRERNSIK. REASRE
BB, fAMSEUWTURE: (1) XHE—F, P -ARENEERRER
BFREFTEAEBRRE (RAWRRFTEEREZL) BN, HERRWAER
TUEBTUREMBRESGTREY, K% (11) BH—H, X¥-1HEA4
EAMAL TWEANRARACEARRLEIARE, R (111) ZHE—F,
HERBERE D — Moy (LhmBKERIEPRONEY, AWRL-8])
B B (IV) XE—#, HPMhOEXBRFAReARRERTH RN S
BFEF (WS FARoRFARARG L LERAFIREARFA) BX
XYM, XAEETH B 00 AT A X BN N EARGBBEARA R B R RE
Bz,

AEHBRBETHOBHNNR (ZHEH) , XAHHDRA SEQ ID NO: 2 &
EBFINEARNEMERAK. XEXANEHIFRF A SEQ ID NO: 1 B #%
HBFH., REVHSIVERENABBALRN cDNA XEF X I, BELEW
SHEBRFRLEN 3I3ABE, HFERIE 162-443 /5 T I3 MEAER. R
ERELFRABLBREA, KFRKRE - Ag-5-RBRE R AN REE,
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AW AR -SRI R 1023 R EAHE-S-RR L K EAE AN
#.

KEHGSHERTURDNAHMARE RNAB R, DNAH R E#E cDNA. EH
41 DNA 3; A T4 5k #9 DNA, DNA ¥ LLR B ek R WAak ty. DNA W DL 4 45 4 &,
EHEE. RERBEFRYELEFF T AL SEQ ID NO: 1 B F &9 4 %% K+ 5 #
FRFREHNTREK. WREWEHRA, “THAOTRE EXRATZERD
E A SEQ ID NO: 2 9B @R £ Mk, {85 SEQ ID NO: 1 fR M9 4w A5 X 7 70 A & A
BT,

%75 SEQ ID NO: 2 YR B F MW F B ERETE: RARRSLKNEDRFT;
RAEKNREFF LR MREFT];, RBRERNEDFFH (FoERE Mo
WmAaET ) URERGFH.

RiE “REZREIBER” RECERDGHE KN FEERPEE M 0%
B/ RERDFINFIUER.

AEPUEAF R LR EREBEBRNTEREK, RS 5RLHARAGAER
FRWERRERMAE. XU T4EH. WEHTROTRETURRAKK
AWNENERARERREENERE. REYERTRBAERRERE. &
SEREABAEREK. WEAERFEE, SLERERE NS B TROGERY
R, CHHE - IPREAHEBYBRK., SAREN, BIEAETRLEATRSE
£ RKE TRk

EEAABREU L HAYFIRXNLG TR (FAFHAZAERED
50% fhBAAH TR MEAN) .. ARVRKASRESREGETERRAKR S
VEBRTERNIBHR, ERLAP, “THELAE B2 OERKETR
BERGEHEE TN Xk, 0. 2xSSC, 0.1%SDS, 60°C; B (2) 24 7 o o A &
MR, fw50%(v/v) FEERE, 0. 1% ¥ /0. 1%Ficoll, 42C%; HOB)NEH
£FFPIZEHMEEEDE UL L, EFR MU LA K ERE. HH, TR
RWEBLTHRE G AIKSE SEQ ID NO: 2 i 7R RS NAEMHE W AW FE &

AEAZHREU L HANFIRARNERABR. WXRAHFA, "BR
FBEHKEZELE 10N EHE, WHFRED 0-0NMER, EFEZED 50-
CONBHER, BFRED IO0AMETRUL., URAFBROUTH THBRNT EK
A (4w PCR) LB B /B B4 — A —S- R B E KB 10. 23 W E B H R,

FEHPHERNMEIBERAELUL>BHHARE, EEMPEUEHR.

_..._7.......
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AEAWEE A E-S-RBAFEH 10 23WHFRNIBTRFTIIGRAS
MAERE. A, AXAFERPARREALBTSIRHR. XEFRQEES
BRT: DAHASAEAR DN XELXUAHF RN EZERFF, fv2)
FRAXEWTERAUAHEAAXEAEHNRMEN TN ZHFRR B

AR DNA R BRI T 7 7 k4G 1) AL 4 DNA 2% W 4 DNA
FF5; 2) ¥ &8 DNA JF 5 LRG3 B iR & A By 2§ DNA.

FR|AW TP, FERBEEA DN RTEA. DNMFFINERELFEKE
GYKFGTE., ELERANFTERE DNARFFHLE. 2 BRMEE cDNA Y
TR ERNGREZEEGHEERS B oRNA FHTHEER, BRREERE
WK CcDNA X B, R oRNA Y R E A SRR BA, AAELTAT L®E
$%k 1% (Qiagene) . THyZ cDNA & 4 & # ¥ B9 7 i (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . E BB B Bt Sy cDNA X E, #n Clontech 28 M A [H cDNA X . %
HEERARABRMEAR, WERIHREZYh AL,

TR EMA NI cDNA XUE R AR K HNERE., XS FELQEELR
F): (1)DNA-DNA 2 DNA-RNA £%; (O FFEEHRHHAREL, GOME=
LG -S-ARML T 10. 23 FWHFTRNAT, OB EFRARNEENF
EM, RENERERANEGT Y. LRFETRH, TS MHTEKRENA.

EEORFEP, ZXFANRH4RESEARENSZERGEM —HoHE
B, AKEZD I0OANEHR, BREREDPOANMEER, EFREZED SONMHEH
B, BEARED 100 MEHFR. Wi, HANKEREE 2000 MHFBRZA,
REHN 100NN ZHRZHN., WAFTANERHBERERLKANEEFFIGEELE
Bl B4R ey DNA 7 3. AR VAW A B AR 5 i i B 85T DU 1R R4,
DNA 4t AR L I B AT R AL &, WA R (s R £.

EFE@OMFER, RU-_EHE-5S-RRERE 10. 23 XERANEA Y
TR GEFE A Vestern Bk, MHARIIRE, BERKAKZKME (BLISA)
%.

R B PCR H A ¥ 3¢ DNA/RNA #y75 i% (Saiki, et al. Science
1985;230: 1350-135) WHRHA TRELXLANEE. FHEREAXEFFE
A%ty cDNA B, ¥k B RACE 3 (RACE — cDNA R3%thiEd W), AT PCR &
S REAXTAFARLANZHERFAGEEL LR, FTAEAS
AR, TR SR kA fo sk 3 49 DNA/RNA | Bt

_8_
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WL ARBE M RLANEE, RELAMDINMARENSBERFFNTAY
97 340 SUBL A48 40k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) J&.
RSB HFRFFANELTARTLRNFRAESE. HTHRB LK DN FF, A
FERAHIT. HHBEENETSANTLEN cDNA F 5|, A fdiER2 Ko cDNA ¥
5.

AEARSRAEREANSEEBNER, URAXKAREARELEA
CEWE-S-RBAERE 0. 23 REFFSERIRTANFEIAR, UKEE
HBARFERRAPTR S KA T E.

AKEPH, BRD-ERE-S-REBIT R 10. 23 WS B EFRFH THEANRK
hd, UHREERARAFRSEEFBRWEASHAK. RIEF K HRAER
BEERE. SEAR. BERE. EVERKE. FAAhERFEORESE.
FHFIFERETRER. EALATEANRBREEETIRT: EHFPREN
EF T7 B3 FhkkH & Rosenberg, et al. Gene, 1987, 56:125); 7Z'H 3l
h My 48 By, o 5 3K Yy pMSXND % 3k # & (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
FER AR T ELANRBEFHRFENEAE, 82, REGREFZERNEHMT
fas, AAMREFMERESTUR FTHAEEHRA#E., REAEERN - NEEHL
ERECHEGREE. BT, FLEEREFRHETHE.

APBNBEARARBEO T EEA THESRD _EUE-5-ARLEH
10.23 By DNA P Flfn & B W R F/ BB AL THORZ KK, REFTEQEGHIE
I DNA A, DNA SR EAR. ERNEHHLARSE (Sambroook, et al. Molecular
Cloning, a Laboratory Manual, cold Spring Harbor Laboratory. New York,
1989). Frfty DNA AT A RS A RAHEPME LB T L, UFE T nRNA
Sk, REBHTHRREATAH: ABITEN lacK trp B F; AEEEH
PLEHT; ENEHTREM CHEHEHT. SVHERBEST. A
Bl SV4O B F. REZIHREWLRs il p — LB oW THHERNERZER
REVARSEREPRANED T, XA EARTAEHERBANEREELE S
IEfFEe LT, EEAPHENEET IS ELEEF AR AR T O
FEBWE. WETFTEDNARANMAEAETF, BEALH 10 2 300 ME
, ERTRSFUMBRENER. TENFATOEAEENLE AR —ME
100 2) 270 Mo Aty SVAO W BT, AARRB B —WNSEREETURR
REHEBTE,

Mo, RARARBRES - ANRENHFRFIOERE, UREHATRER

_9.._.
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BTN ERNR, PESERERAN_ETREER. HERHEU
REERAEL CFP), RATABAENEFRERAFEFERANYE.

EFH—BBEARARSHE T ABEE LW RE/ B FTAB TG (WED
F. BRTE) o BEAFILEE.

AR, A -AUE-S-RREEH 10. 3N FBERIGFLSHH
MO EABKTRABRHSNFEENE, UHERSHARS BRI EARENE
AIRNEEMM. RE “Fram REMER, vAdaK; RREERY
aipl, WEEER, SREHLELAK, wRIldhal. RRWATHE: A
FY, #EYE, Y apriEDIIRYE,; AVaR o, aaaKr; &
o 4 i A0 8 S2 B ST9; B4y CHO. COS = Bowes BEEHME.

FARAPFRE DNAFFIRSAFRDNAFINEARARKAEETERTHA
AFBEAARBRGWEAERRT., YUEEHEHAD D ABAEN, BEK
DNA MR ZAMBTER KA KBEUIR, A CaCl, i AHE, FTANSRELRH
WA A e, THESHER ML, WREE, HUETHEZLNT EH#AT.
Y EREAAM, T T ONA SR ik BB HIRE, & E AN
MyEwWBHOES. RFIL. BREEERS%.

BHEANELADDNAKAR, AAXLANEIBRTFRFINTRARREKATE
g =B v -5-R B E B 10. 23 (Science, 1984; 224: 1431). —MRUA N
TF K

). AELAHBRBA —EhE-S-RBTER 0. 3WEIHERGELR
K, BRAAHUS N ERNEAXRARAREMRERCENF LA,

Q). ELEREREPEFRFTIHMN;

. NEHRERERFLE. 4LEFOR.

ESE (2) F, BREFANEIEN, ERPHANERETREENE
MEHRE, EETHFTARAKNAGTRAER, YFTAREKAELNA
MEERE, ASENFE: BERERMFEFR EIABNEHST, HEKE
3o — BBt .

ESE (3) 0, EHSRTEHETERKA. REARELRE. HH5UE
mEy., WBEE, TAALWEY. LENFHACHESEEIEINSEFIELE
L EANEY., XEFERXFRBEAARFRpY. XRF7FEQEEHFF
BF: BHAHNEEAE., FANRALE GEHFE . BO. BBHE. EFR
A, HES. AFREAMERTE . AMEN. BEFTREEN. HRAME
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#r (HPLO) o w Z f M B FE AR R B m W e &

AL SR UK ZS R ETRN . B A oA T EERTFRFBT,
flfr, THRTESWME. FERKRZE. RHKR. SXKE. HIVR PR ik
hiR%E.

ZEAMS-S-RBRAFMAE/L AN TSN EX AR FHFTLA, T
LA REap. REER. SRAARFRLERE. —AHRE-S-RREFRH
RGN AR THBRABAE T I ROEMNER.

AABRALATE, REANLRTUAREBTRAN — A SRR H
WO, EEFR. RELTFAFAR. BOAM. Bhodfh. HEE. FAKT.
HEBRI SO ERUWERTREE.

AEAHRBTIHACSH UL TRE FEA) KEF FEHRA) = Fthrg-
S—-RB T EEE 10. 23 R F . HAMNREH - EHE-S-RBR TR 10.23
Rlgmp st mches, MERAEERBETSARTEREFAXNELLE
PR, A, BEGWNEET, FAlIPERRRE —EHES-RRAE
B 10,23 BRI A HAFIEH — G- S- R ML R 10.23 —®FESR. REN
LR GR G EEANED.

ZEMS-S-RMAEERE 10 23 W ERANAERAESRE. e, TR
REMFEUME., AN E-5S-RBTEE 10,23 HHEHATUE — A Abwg-5-
KRERAEE 1023 24FHBREIg, RRNFNZEMNTE, AR 5ZS KA
U EAEAFEZSRTRRELENF IR,

EFHENERAN NS DE, TUE S E-S-RER LT 10,23 m
Aot d, AR EHN AN E-S- AR TR 1023 il R
HAREER SR ELAMRTRERN. ALRBHRMEDA R Y E,
TUBHBEERANEANTERERS LY. 5 S hE-S-RREFE
1023 E4MERATITEARIRREEMNTRASNEARRE S TEHRY ARG
MALE RREMHE. mhe, —KRNA AW E-S-RBRAFEH 10.23 2 FH#HAT
L.

AEPRRBTHER, RERFE. AW, X002 e0108RED TR U
AR, RERETUR S nBERARELBRNG. KXWLERMTH
M EAME-S-RBR AR 10 3 HERAETRAHE, XBHERLEERIRT):
FRBEHRA. BRERE. RAHER. BEHE. Fab AR Fab REXEFT A&
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ZEBRANAFETH AN E-S-RBRARH 10.23 EEE ks m (w0
Kk, N, KRE) WryxEa, ZHENTHATHERARRYE, €#ETR
FRAEEMNSE., S48 %-S-REBTFER 10. 23 ETERAKRNBEAREHERE
TBRFAAMEAR Kohler and Milstein, Nature, 1975, 256:495-497), =JB
HA, AB-HAXEEA, BBV-ABEHAE. FAEEREARGTER
LA AR THEANE AL Morrison et al , PNAS, 1985, 81: 6851) .
OO AR A AR B AR (U.S. Pat No.4946778) o ¥ A F & & ¥ = & k-
S-HR R B 10,23 By B HUK.

WMoEMS-5-RBREFER 1023 WHETHTFARALZLFEAT, £l
FEARFR A P AR -S-R MR B 10. 23,

5o Grbg-5- R R 10,23 £ 40w BHAR L T A B R AR AT
B, EANGKATRERCEMSM. XHRAEFIEHFERTEY —FEaGH
WA ERTHEARNELTARZE AR,

HAEAXTH FRIT4AENE - BHARLANEETE. W _ERE-5-RR
AR 0.2 HEAMNETERAATSAFWRENEZE E%EE, BEXRE
B, ZI@F)EMEE. —MBENTERARELXKA 4 SPDP, B Hlk
A, AR -_RANXYE, HFEEETHERL IHERXRETHATEARZE
bR —S-3R BE IE L 10. 23 PR Y A0 R

AEHFNHETHTHRTRBG S —aHE-5-HRBREFEEE 10.23 8 x8
HF. BFE YA EEHART DR B T - AR5 ERE EEE 10. 23 T

EERAS R EER ALY S0 E-5-R BRI FE 10. 23 AT LB
BHxE., XBRBEAARTESY, BEFEFISHAEmRAALNE. Kk
BT AR B — SRS -5- R M E 10,23 KT, LA GRR - GuE-5-H 8
TEH 0.2 EEMEARFNEESE A TOW - A E-5-R BT R 10.23
AEAE R R .

KRRV £ KRBT HERESA, B, 2RTHAMEY. LERBHTH
REWE, HH#T SR SR ZHFHRRE RSN, EFHRH#TRBSAN.

G EWME-S-RRAER 10.23NIMERETATEMETEN, X
G EATATHATE T AN E-S-RBRERE 10 23 WERZRFRE/LE
MERAFRNOREE. FFARBREYE. EANEHEBTREGRFRP T
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WIHA TREAL R A RE-S-RB AT 10.23, IS AR = Sntbg-5-
HET R 10.23 B, flir, —HERN_EHE-S-REBRAFTH 10. 23 7L
REEY. ek TESHSYEBN a0 E-5-RREREE 10.23, BT 5T
e s, BHZAESHRESE. BAEFANEFBTEETH FHIT 4%
R-S-RBIEEE 10. 23 XREARTBFUREANER. RRTRFARZRAED
FHIKE. BEE. RASHAXES. 2480 RKE. BORFETHA THE
o fHE-S-RBAEH 10 3N LB RESZTARA. WEBFTRE -4
M -S-RBMAER 10 23 W I FRNELARSRENTETLTEA IR
(Sambrook, et al.). BANEHEHL _EHNE-S-RHRAEMH 10. 23 WEHEFRT
AXEERETHGZARA.

AMEBRENALARAMAN T REAHE: HEUHTREFEEINIKAALR
7, REKABREER (RS, SEABEREF) AR S UER I NERT, &
Y 40 B A A B\ R .

H = SR -S-RBRL KB 10. 23 mRNA 65 B H 8 (4 K X RNA f0 DNA)
URYBOLERLAWREZA. ZBE M55 RNA 87 B RNA
aF, BERANBRYBLSFELNNRERNMBRERXERHITERNTEA.
B S W9 RNA fu DNA K AZ B ] B O A B9 124 RNA % DNA & B R K&, wE AR
BHRAYERESREEEROGEARL ZRA. B X RNA 4-F ¥ 38 it 4% 45 1% RNA
iy DNA FF S FEAR AN AR P 36 3R, XM DNA JF 7| E & 2 £ 4K 8y RNA R & T B
HFHTH. ATHMEBRL>TFHREN, THEMHTEXERTEN, i
FUHFIKE, VBT ZMNEEN AR RABRERRKEME4R —HeE.

G _AMUB-S-RE AR 10 23 WEZHHRTA TS —aHg-5-RBA
B 10. 23 X ARALE. RE_-AUE-S5-RRLFEH 10.230WEHUER
TR FAN SR E-5-RELHEH 10 23HEXAEERERARAEAT &M %-
S-MER LB 10. 23 W R H Rk, WRD - EHE-5S-RBRTKEE 10. 23 Wy DNA
F AR T A EMARAR AT R LA — At -5- R R R 5 10. 23 fyRA R
W. ZeH A4 Southern EF i3k, Northern EpifEiE. BAT4ex %, B AR
HEMBEAFHRBER, HXHRANEHTAFLEEER. KXANZHH
B — WX AW THENEHE T AEKES Microarray) & DNA & B (XA <%
H¥RF” )L, AT eXANEZREAS AR D K. A - EW%-5-
BRMAFE 1023 8305 W4T RNA-R &84 KN RT-PCR) 4093 4. 7 & A
TEAME-S-RBMAEE 10. 23 WERTY.
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R = RS- R R E R 10, 23 R EW R EHTH T I —EWE-5-R&
BT EEE 10. 23 M EMEK. —ARE-S-ARBRTFESH 10. 23 RENHACES
EEFAR - AlE-S-RBAFEE 10.23 DNA FRMLEEARE. BHL. KK,
FHfREHEARESE. THLANE AW Southern P k. DNA JF 5|47, PCR
FRMAXARNRE. B4, REATHPHEONRL, EHWH Northern B
Wik, Western i HFLHHERNALRE.

AEPHFAIARERET AR ANESN. ZFASRRERMAELA
RERLGMBEAFTUSHAX. B, BELRREALNEEFGRAK
frh., I, RARDSWETEIRAFIEE(EEE 5% HREERFILYTA
FHRERERGCE. REALW, HTHXLFF ERFHEXEEME XK, X
FEENE - P HRAFZEINFA B TREMKLE.

s 2, WMIBONABIAPCRE| H (th#15-35bp), AR FH B FRE
. RE, HEXUT A TPRFHSEFAREAN KA GHR. RFA
MLEHME T HHOAZEANREGARET LY B RE.

R R A A 4 BRI PCRIEAT 3%, RWDNAR 3| Bkttt ik, &
FAAZANES R, BEMUFE, THA-AREBEREENT R
HABRXEATEGEAERM. THATREREAHEEXURSRERL
X, AGEHWAR RO R eaRFRPRRTR, ATHEREERSFN
cDNAJE .,

K CDNATLBE S b 1 ek # AT KA B A& (FISH), T UE-NF R K
B BT REEES., B AKER, £ WVerna%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—BRFARENHERNRERTE, RPN ERER LN ECERT
DL E B EA B, XEHPET N FHl o, V.Mckusick, Mendelian
Inheritance in Man (¥ i 3% 5 Johns Hopkins University Welch Medical Library
BAKE) . RETEIZHM, HELERE VRN REKRREE LHRK
ZHHWXER.

BE, FEMNTRRAMAERMRESONAREEAFFEZR. WRE—
BRFHNERMFAERNERE, TRREEEMEEMRFRAEE,
MERETHRRRARE. LREFPABRME, BEFRELTRRE
o M AL, o A Ze e oK TR N B R B T cDNAFF 5 iy PCR¥T 46 3 9 6k &
A, REDWAHEEEREEEAEANSHESN, BHRAENES K
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A e R KB W cDNA, LR SOESOOMNMEIREE E 2 —# (RELL
HWAEEE S HE N Fof20kbx N T —AFE.

TUHEEANER. FHFRIEHENY. B, FRAAHEHAESE
B REASEFER. XEREATURA. HHE. 8. HE. ZHH.
HE LR ENNEE., A4 WEBRLL2ARENSZRAFRAURSE WA DK
Ry EfRAH ., XTI UENH WA FRFIET.

AEPARESAH - HESHEBHSGERANE, ERPRA-—HHFH
FEAGHAAA Ry, SXLFB—K, TUHhEE. FANHELRER
AYH RN BFEENHFAHGRETERT, ERTRBEAES. EHARHE
WBFEENEFTREEAKRLEEA. b, KXAHNZKRTUSHERETR
M EEER.

HMEAWTUNFT R RAEY, wELHH. BKA. BER. NN,
BT BAREAWAHRE, —EWE-5-RBRTHEE 10. 23 DUARMIET fu/
RFFTEENENENERSLYE, A TEEFN _EU%E-5S-RBREFH 10.23
WMEMNELCERBRRATHESRERE, WA . FETENRERLAGERDITE

TS

THMERATHRARAL A REEIHEFE, AR TR EERANERS
REHEREZATE.

1R AR — G5 R EFBE10. 2350 = Fubve-5-3R B R B oy 2L %
FRrREEWEE, LER -AWE-5-RBRAEE0. 230RA B TE, THFH
B EWE-S-RR AR RAEST T E, 9, 1-lR. 2-E¥E M. BT, 4-
FA. S-Relt. 6B AN, T-FRMR. 8-JaAF. 9-FF. 10-ALA. 11-F9fR. 12-K
FTE .

B2 A By — S e -5-FR B R 10, 2309 I A M BB L 3k B (SDS-
PAGE) . 10.23kDa 4 EEHW A TE. WA EA T BHNE A LT,

THESGEEEEA, #—FEREARH. NEMH, LB XA TIHE
EEUTHARTHRERLANEE. THEHEA P REALEBLGNEH T,
BEZBE ALK Sambrook A, 4 FHBE: £ ZE FM (New York: Cold
Spring Harbor Laboratory Press, 1980) R i & H, KIZBR X Birg
W&
LR 1 —EWE-S-HRRAEE 10,23 W g
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Bl R # B AL/ 8/ R — FERIAB B ERNA. FlQuik mRNA Isolation Kit
(Qiegene AH & ) MERNAF 4 Bpoly (A) mRNA. 2ug poly (A) mRNAZ ¥ # KW
B.cDNA. JSmart cDNAW &R A|4 (M B Clontech) ¥ cDNAK B 15 4% A\ B/ pBSK (+)
#H 1K (Clontech N & FE ) £ T B\ b, #4LDHS o, AW A BRcDNASLE, FlDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A & &) #FuABI 377H
I F B (Perkin-Elmer/ &) M E B A R S Fud’ KmeyF 5. ¥R E By cDNAF
5| 5 T A 892 3LDNAF 7| 842 & ( Genebank )FHAT LU, &R K IAH F — N3 E0227¢09
HycDNAJE B 4 %7 BhDNA. Rt & A% — R 7 5| Y x4 % FE T & B 3 N cDNA fr B3 4T K 1]
WE, HREWH, 0227c09% EF & 4K cDNAX1373bp (frSeq ID NO: 1)
JAE1620pZ 443bp A — A 2820pHy FF B ILAESR (ORF) , & —AMFHEGR (2
Seq ID NO: 2/ &) . AT WX M4 A pBS-0227¢09, HAEWEFBRFE A4
rihvE— 534 BR 3% B 10. 23,

STHEF2: FRT-PCRY i M40 — S WS-SR B A w10, 2309 &

JF| e Jo 20 Bl B RNA Y AR, Dloligo—dT A 5 34T ¥ 3 F R N & B cDNA, A
Qiagene Wy XA &4k )G, A T 75| 4 #ATPCRY ¥

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

Primer2; 5~ GGTAAGAAGTTTTATACCACCTAA -3°  (SEQ ID NO: 4)

Primerl ¥ 4X-FSEQ ID NO: 185 3t & 1op FF 44 84 IF 1 ¥ 71 ;

Primer2 % SEQ ID NO: 18y & 9 3" 3% K 1] /¥ 7.

P8RRIy 7ESO p LB R R &8 50mmol /L KC1, 10mmol/L Tris-
Cl1, (pH8. 5), 1. 5mmo1/L MgCl,, 200 umol/L dNTP, 10pmol5|4, 1U#yTaq DNAR &8
(Clontech/A 8 &) . 7EPE9600AIDNABIEZRY (Perkin-Elmer/M &) L T HI &4 R
RL25ANE RH: 94°C 30sec; 55°C 30sec; 72°C 2min, ZERT-PCRA$(E Bk B —actin
TH MR AR R G A X, 3 5 4 I QIAGENAN 8] By iR & dbfh, FITATLIE
KA &HZ B pCRE MK L (InvitrogenA & &) . DNAF 5| 447 £ R K WIPCR = 4 4
DNA 7| 5 SEQ ID NO: 1fF R #1-1373bpRAA .

S #43: Northern EP#E3E4# —EAHE-5—HRERF B BE10. 2338 FH oy &3k

B — %R ERNA[Anal. Biochem 1987, 162,156-159], M IERMHR
B KB -S 5 E. B MR MR- 25mMAT HBR 4, 0. 2MZBR 4N (pH4. 0) xt4d
LHITHE, MAVEERHRRML/ SEROAFT-RAXE (49: 1), BEEHW.
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W AMEE, WMARFE (0. 848 F R HEOEBRNATLIR., 113 2] HIRNAYL
WATONZ Bk, THRABETAE. FA20pg RNA, 7E-&20oM 3- (N-BHA ) FH
B (pH7.0) -SmMZ.BR44-1mM BDTA-2. IMFBESY L. 2%BF AR M i b ¥ fT k. BB #
BEHBAEERE L. A o-P dATPE N5l 43 #) &P 2R D B DNAIR 4. PR A
HDNAZR 4t A B 17 7R BYPCRY™ 3 oy — Btk eE—5- R MR A R B 10. 2344 X ¥ 7 (1620p %
443bp) . ¥ 32P-AFIEHIH4T (2% 105cpm/ml ) 53 H TRNAWRBR AL EEE—F
B 4200 A R, Z R A50% W B RE-25mM KH,PO, (pH7.4) -5 x SSC-5 x
Denhardt’si& M A200 ug/mlIEEAFDNA. RAZJE, HIRBEAEL x SSC-0. 1%SDSH F55°C
% 30min. #RJ5, HiPhosphor Imager#ffTo4TfnEE.

L4 BH A NE-S-RBRTREL. 238045 kE. B REL

ARAESEQ ID NO: 1B LT FRE XFF, &it i —x4muy ¥aldm, Fal
R

Primer3: $-CCCCATATGATGGAACTGTTGACATTCAGGGAT-3’ (Seq ID No:5)

Primer4: 5°-CATGGATCCTCATGAAGTTAGGAGATCCAGACC-3’ (Seq ID No:6)

7% BB 4 9 5 3 B & ATNde T foBamH I BEVI (L &, 3L/6 208 A B &y 2 [ 5”5 fn
33 4R AL 7 5, NdelfuBamHIBE Y 4L & 48 B Tk ik # 4K i B pET-28b (+) (Novagen/y
8 = #, Cat.No.69865.3) bW BEMAEMEL. UAHL2KE oA HHypBsS-
0227c09 ) kr A WA, FATPCRE L. PCRE K &4 K. BARF50 u 144 pBS-0227¢09
F & 10pg. F| MPrimer—3FfoPrimer—44+%] 4 10pmol. Advantage polymerase Mix
(Clontech/A B & ) 1ul., MEFEH: 94°C 20s,60°C 30s, 68°C 2 min, £25/ME
TR, FINdelFuBamHIZ B x4 4l = 4 fo i krpET-28 (+) 347 KBS, 251 EI WK K B,
FRTAEEEEE, SRRV AELSEARFEEHS o, ZFHEE (4
WE3Opg/ml) WLBEHRIEFRIRG, AEEPCRY EMEMETE, HFHTHF.
ik 5 5 EA B P M B (pET-0227¢09) AEME R ELA RN E L ABFY
BL21 (DE3) plySs (Novagen M & = &), A FMEE (KRE30ueg/ml) SYLBAAEKEE
seHh, B EWBL2L (pBT-0227¢09) FE3TCHEFRE A KM, WNIPTCELRE
lmmol/L, #EHREHKS . BOREFR, ZHEFRHEE, BOKELF, Ak56
AN E® (6His-Tag) 4 WEFEM+His. Bind Quick Cartridge ( Novagen/:#|
R BITEN, SR TANVNWENES ZAHh%E-5-RHBITER10. 23, £SDS-PAGE
Wk, 7E10.23kDaitfBE —2 A& (EH2) . HiZL&FH#H ZPVDFE L F Edams
A FEHTN-RBEBRFF 047, SRN-3515NE M 5SEQ 1D NO: 257 77 #yN-3g15
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MEBRERET2ME.

LR S o AR SRR R 10 235K E A

F % AR (PRAFER) AR TR AMSE—S—RBRTFHL. 2345740
% kK

NH2-Met—Clu-Leu-Leu-Thr—-Phe—-Arg—Asp—Val-Thr—-I1e-Glu—Phe-Ser—-Leu—COOH
(SEQ IDN0: 7). ¥iZFHAF S hEFAMEAKEROBEHRESL, FEFL:
Avrameas, et al. Immunochemistry,1969;6:43, Fl4mg b i ¥ B % K& & n
A BREANLER S, BSXEBALEEE 2RESWMT T H KERN
B —K., RAEIS pg/nld ik EEE S KA AW aH R ERMELISANE & i
Wb AR A T, B B A-Sepharose AHUIRFE M B K & o i o 2 % K. 1g6. ¥ % K
2 & F Ak ®75 {b By SepharosedBiE b, A FEF B AT AR 186 4 B 4.5 Ryt
ST A AR T A RS — AR -S-RRE R0 235 6

LHA 6 REFMEBER K BAERXEEA A

AEEZHHEHEFRF AL S ENER R BAFRXRUA L TENA
%, WHEEHTEFARENEYAABFAELANEFAR DNA UERTU
EFHETOHARPNEBTRFFAFBEBABRNSIBERFI, - FETH
BEA R ME LN S BERFIREARN SR ERFIEEF LA RELAR
AP REREERY.

AL G ENENRR PN S EH SEQ ID No: 1 dHh# B EENERFE
AR EAREA, HABEAR AR -SSP RECARLRANIEHE
BT R AR BN LA FRTFH . RIE R T A HEDE S Wik, Southern B iE,
Northern i sk A B 7 %, TAMREANN S BHRFRERERE LEE
FEAME N SRR, XEREANPEL: B THAOREEAAT RN
REABMAHATHLE, UEREIRESHERRENE SRR EPERN S
BMFif. REFEARELS AR ILEANLREAASE, FREER4 SR
BBEx., #XFPBLE, AR LHE4H—RFIBES RIRE, KLEAFA
REBENEEAS (DRESREMRHGERE) UEAREYREKELARE
BREBNES., AIAABANEARERE: E-ARHERLERARANS
Mi#% SEQ ID NO: 1 MEREANMERTRAR; F_XRHRHIERRAN
4AH® SEQ ID NO: 1 AERAANNEM BN B AL 2 R R
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BREEAREL, ESERENGEELAHT, FXR45HRNRRAERE

BB URE.

—. HerowsA

MA KA £ B SEQ ID NO: 1 MR BEGFH A BAMELXIHS, N

BUTRNAFELRGANAE:

1, H4HANMEETRE N 18-50 MEIFR;

2, GC&ER 30%-70%, A8 k%70 4 An;

3, BAAMNEEEE;

4, HEHEVULEEHRTELWAES, REF—FETENFI N, BEFZH
HEA SR ERRFEFFIXE (B SEQ ID No: 1) frE B ot EXEHERF 7R
REANXHATRBEELE, E5EELTFRAGFFESEAT 8URFAELL 15
AESHERAHE, NZWRES — BT LZER;

, MBFHEERAKEAFTLREANMENFTH4EN A - FHEBHR.

SR UL B0 B e AT PR A R LT AN R4
#4H 1 (probel), BFE— %4, 5 SEQ ID NO: 1 YEFE R B TAR
BEREA (41Nt ):
5'~TGGAACTGTTGACATTCAGGGATGTGACCATAGAATTCTCT-3" ( SEQ ID NO: 8)
#4F 2 (probel), B-F% K44, MY-F SEQ ID NO: 1 ByHFE ki Bl

HEAAFBROEBREEFFH (4INL):

5'-TGGAACTGTTGACATTCAGGAATGTGACCATAGAATTCTCT-3’ (SEQ ID NO: 9)
SUTEAERSBAANEEATHNEARA LTS T 2EESH R

DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) LR E¥ Fi M4

FrEEIRFMEEL (DT RELBIE (1998 FE B (XIFBAERSF

#F, BFEHmit.

R &
1, MH 8 3K 4L 4 4 $- 3 DNA
BB 1) SR FERANTETALRNBRERLABERREEZRA

(PBS) WP, AEARFRIKALMEANR. BEFRRIFHLEE. 2)

BL1000g BV A 10 o4, 3) AR GEZ W (0.25m0l/L FEHE; 25mmol /L

Tris-HCl, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZFIiE (A% 10ml/g). 4)

EACHEHEIRBULEIRARER, AZHALBTLHBE. 5) 10008 FH:L 10

A, 6) AERMMITE (F 0.1g R LR M 1-501), FHLL 1000g FO 10

wn
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aeb. 7) ARBEAFERILE (0. 1g RUASHE M Inl), REEUTHE
B3R .
2, DNA HyFRErdhiR %

HB. 1) A 1-10ml % PBS #4EjE, 1000g B 10 24h. 2) A MM B RN
BRI (1% 108 0 /ml) $ P R 100ul HAEZ WA, 3) fv SDS L
WHEHN 1%, WEREAELMEN I SIS EEMAB AR Y, MRTHIM KA
BRI ST DABRE, MM ETR, X—AEHRLY AREFHTE. 4) 1
B YK EL4ORE 200ug/nl. 5) SOCCREBRM 1 PMHBRE I7C EERFIAE. 6)
FERBER: A7 BAE (25 24 1) #HE, ENBOHE RIS 10 24,
WAL EESS, TUNEHFHATEC. 7) BANEBEFE. 8) AEERRAN:
BB (24: 1) 3, F0 1004, 9) H&DNAKAHEEBEFE. R)5#4T DNA
ty ek fn LB PLIE.

3, DNA Wy 4hfbfo B P

FE: 1) % 1/10 48 2mol /L BB 4 F0 2 B4R A 100%&@@9] DNA ¥
BA, E-20C KE 1 AHBELR. 2) H 10 44, 3) MR ERE N LE.
4) Bl T0%4 7.8 500ul YhgITE, B S 5) AN %itBjtﬁJszﬁ., J 500ul
ATERERE, BO S 24, 6) MNREREBIE, REERKKALAERE
BATZBER., RETE 10-15 24, NWEXTILREL. TEFEEIRR LT
W, FNRABEEHEM. 7) UMERIE TE A E & DNA WiE. KRR EIRG A #
Grog%, FEIRHEAE I TE, BEZE DNA ROWM, & 1-5x10° BM TR KLY
fu lul,

T 8-13 S B TR £75 30, TUTEERTE 14 PR
8) & RNA B§ A AuZ| DNA B, ZOREN 100ug/ml, 37°C £Ri8 30 -4k, 9) te A
SDS FE B K, ZOREAFIN 0. 5%F 100ug/ml. 37°C fRiE 30 2+4F. 10) A%&
ey ER: 4 RRB (25 24 1) HREEK, B 10 24, 11) AUBH
A, REARRHED: BABE (24 1) EHFHE, B0 10 54, 12) PUBH
KA, Av1/10 4AFR 2mol/L EBEER4hdo 2.5 RRA B, BRAE-20C 1 /pH. 13)
B T0%ZBE 100% 7. B kR, 2ATHR, EEEM, ZBRHEE 3-6 FR. 14)
FUFE Aggo 0 Aggy DAAC U DNA S JE R P2 #. 15) ¥ BB R TF-200C,

B %
1) B 4x2 KESANYHBAEEE (N B), AHLER LRERH ST
BEERHE, §—H4ERK NC B, UWEEAFENZRI BRI AGREA G
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BERGRE .

2) REEAEA ISHMA, ETHEL EEERPET.

3) BT3B 0. lmol/LNaOH, 1.5mol/LNaCl #9345 L S 24k (WK ), WTE
Fi@WA 0.5mol/L Tris-HCI (pH7.0), 3mol/LNaCl HyyE#k Lt 5 o-4F (FK), B¢
F.
4) FTHRET, NEHEERLT, 60-80°C Z T2 /u.

HE BRI
1) 3 1Probe (0.10D/10p 1), AmA 2 p IKinase & #, 8-10uCi y—*2P-dATP+2U
Kinase, DA#MmZE &R 201,

2) 37°C fRiB 2 /hEe.

3) Aw1/5 RFAGRE 4 A<M (BPB).

4) 1t Sephadex G-50 #£.

5) 4 ¥P-Probe % B W AHKE L —1& (A Monitor Y ).

6) SR/, WE10-15%.

7) ABEAEX R EE

8) &3 8 — WK B RS B Y P Bl & W 2P-Probe (% =& i By—""P-dATP).

MR

KHEE TEESE, I 3-10mg T4 #& (10xDenhardt’s; 6xSSC, 0. 1mg/ml
CT DNA (/N4FHIRR DNA). ), HEFLOJE, 68°C AW 2 A H.

5

BREEHE—A, WAHETFHES, HEZOfE, 420 KBEIK.

P
¥ TR JEE R

1) B B A A,

2) 2xSSC, 0.1%SDS ¥, 40°C % 15 4% (2 K).

3) 0.1xSSC, 0.1%SDS ¥, 40°C #% 15 4k (2%k).

4) 0.1xSSC, 0.1%SDS ®#, 55°C # 30 44k (23%k), ERET.

G B B 0
1) BUB B4R SFHy A RE.
2) 2xSSC, 0.1%SDS ¥, 37°C %% 15 4-4F (2 %).

3) 0.1xSSC, 0.1%SDS #, 37°C ¥ 15 2+%F (2 K).
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4) 0.1xSSC, 0.1%SDS =, 40°C #& 15 ¢k (2k), EEET.

e B#:

=70°C, X-X @ B¥ (Eh bt R S pe ot b 1% 55 T 2 ).

LB ER:

RFACIBE AT AT AR, LA RH AR RERA
WREKD; WRAGERERBEEEFATHRRER, H4 1 R MRE
WRETE MRS A MAAAMEE. ERNTRAES | s MR
A S M ERETRAL T EERZRRA.

4% 7 DNA Microarray

EFEMHAREEMKER (DNA Microarray) REMF L ERTREMAF AL
AMEFFHHAMTFEAFTEA, CRBUARENRERRFBAFN. B¥ KB
PR, BEREL, REHTOLAN T ENKGHTHEN LB, U
kB thiE,. BR. BEEHOVNANEENESN. REVANSEERTHEARL DNA
FAFEESHEARATHREARFEE N, FRAUOGRA LR EFTEERS
EHESRRAATERE, KRN, mREERR. TAEF RS REXRE
B4 % i, 4o¥ % X#k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X ik Helle, R. A., Schema, M. , Chai, A., Shalom, D.,
(1997) PNAS 94: 2150-2155.
(—) B

A FAFFE A K cDNA it 4000 £ F B HBFFI1E 4 3 DNA, HE A EAXAN
SHEH. HEAIofET PR HAYH, A LFET ¥ WE # L RER 2
500ng/ul Z#4, A Cartesian 7500 EAX (M E £ & Cartesian A &) A THEN
Fl, REAZEMIEEY 280un. ¥ERENRFHITAE. TR, ETERIX
BAAUR ARBR, ML THRME DNA R A bH&RE . HAGT P REX
B LAHS AR, AEEANAREAEFRE:
BIE R T AE 4/ HE
0. 2%SDS ¥t i% 1 4-%F;
ddH,0 FEFE R, BR 1 2%,
NaBH, &1 5 2-4F;

F O S -
e e
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5. 95°C A Hb 2 -4

6. 0. 2%SDS ¥ ¥k 1 24k,

1. ddH,0 # % H &K

8. FE, 25°CHFTRAEMA.
(=) J|arArid

Bl — a0 AAKRESER SR EHASR (jZ 2 R B 4R AR ) o
£ % oRNA, 3 Oligotex mRNA Midi Xit (& QiaGen &) #hfk mRNA, BRI R #
Fo B ¥ % ¢ F Cy3dUTP (5-Amino-propargyl-2:-—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, W4 E Amersham Phamacia Biotech I E)) AR
AAKEA 2B S mRNA, 9% KA CySAUTP (S-Amino-propargyl-2-—deoxyuridine
S'~triphate coupled to Cy5 fluorescent dye, W & Amersham Phamacia Biotech
AT KRN E AR (RS TRRMARAE) oRNA, Z4NEHEHRS. B
BT BREREFTENL
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) &%

SRR EEULAREARWEHEEH —KE Uniyd™ Hybridization
Solution (M f TeleChem A &) A P HATHAX 16 Hbt, FRAFREA (1 x
SSC, 0. 2%SDS ) ¥ JE  ScanArray 3000 H#{X (@ £F GCeneral Scanning 2
7)) #4TEM, FAWEELRA Inagene K (XE Biodiscovery A8 ) HATHE
ANTAEE, EBEA KB Cy3/Cys .

L EN RS AR (RETREmamk) 2R A EYRE. FE. AW, RBA.
B, Bapb. BeAF. WORME. RUBR. BRARF. . BURE. RIR12ANCyI/CySHAE
SHIFFE. (H1) . BETLRLARRN - S0 S-RREFHL0. 230 =5
e — 5 H TR I R Rk 35 TR AR L.
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(1) — & B

GDEWHAR: —EAHtE-5-RRAFEHL. 23XLHD)T T
(iii) FFH %% HE:9

(2)SEQ ID NO: 1#51% &.:
(i) & 5| 45 4E

() K &: 1373bp

B) XA BB

€ &M X

D) 33 EEH: &k

(i) 2F XA cDNA
(xi) FF 7| ##k: SEQ ID NO: 1:
1 GGCCTTTGTCTCGCTCCAGCCAGAGCTCAGGGTCCATCTTCATTGCTTAGTATCCTCTGC

61 TCTAGTAGTTCCCGGTGACTGTCCCAGCCTCTGTTGCCCTCTGACTTGCAGATGCTGTGA
121 GATCCAGAGCTAAGACTCCACGACATCCCGGAAGCCGAAAAATGGAACTGTTGACATTCA
181 GGGATGTGACCATAGAATTCTCTCTGGAGGAGTGGGAGTTTCTGAACCCTGCTCAGCAGA
241 GTTTGTATAGGAAAGTGATGCTAGAGAACTACAGAAACCTGGTCTCTCTGGGTCTTACTG
301 TTTCTAAGCCAGAACTGATTAGCCGTCTGGAGCAAAGACAGGAGCCCTGGAATGTGAAGA
361 GACATGAGACCATAGCCAAACCCCCAGTGGAGACGGGGTTTCACCATGTTGGCCAGGATG
421 GTCTGGATCTCCTAACTTCATGATCCGCCCACCTGGGCCTCCCAAAGTCCTGGGATTACA
481 GGCATGAACCTACACGTCCGACCCAATTTTCTGCTTTTTAAAACTATGTCTTCTCATTAC
541 ACTGAAGACCTTTTGCCAGAACAGTGCATGCAAGATTCATTCCAAAAAGTGATACTGAGA
601 ACATATGGAAGCTGTGGACTTGAGGATTTACACTTAAGGAAGGATGGGGAAAATGTGGTG
661 TCTGTATGAAAGCATGTGGTCAATTTCTGCTGCTCGGGGTTTGAGAAGTTCTATATTAGG
721 ATGTCATTTACATACTTTTCAACAGAAGATTGAGGACACTGAAATATGAGATGGGTGGCC
781 AACTCTGGAGCCCAGCCTGTTACTGCCCACTCTGGTGGTGAATCCTCCATAGTCTGGTAT
841 GGAGGTAAAGTTAAATATTAAATTTGAACTTAATTGAATCTGGACACAAACAATGGTCAC
901 CAAGTCCTGGAACAGGTTGTGTGAGCCCCTTGAGGCATTCATCCCGCGCTGTTTCAGAGA

29
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961
1021
1081
1141
1201
1261
1321

16
31
46
61
76
91

AATCTCTAATTCAATCTATTCCTATACATTCATTATTGAAAAACAATAGTCAAGCACAAA
AACAAGTTGACCTTTTTGCGTTCCTTGAGCCCATTCGTAAAAGGCCCTCATGACTAAGCC
TCATGCCAAAAAACTCATTACAAAAGAGCTAGGGTCCCAGATAGCGCCAAAGCTTCATGA
GACCTCTCCTCATCTCTCCCCGGATGAGTGGCCGACTCTGGAGCCCAGGTTGTTTCTTCC
CAGTCTGGTGGTGTAAATATATACAGTCTGGTGAGTGTAAACCTTTTCCATTCTCCTCTT
CCCATTGCAATTTGCTTATTATGTCTGCAATCTGCTTATTATATTGATTTGCTTATTATA
TTATTTGTTTATTATATCTGCATTGCCATTTACGTGGTATAAAACTTCTTACC

(3) SEQ ID NO: 2&94& B.:

Met
Glu

Thr
Glu
Val

Leu

Glu
Glu
Val
Val
Pro
Glu
Thr

Leu
Trp
Met
Ser
Trp
Thr

Ser

(i) FF 5| FpALE:
AWKE: BAMEER
B XA AXH

D) A EH: &H
DT EA: 2K
(xi) 5 #3R: SEQ ID NO:2:

Leu
Glu
Leu
Lys
Asn

Gly

Thr
Phe
Glu
Pro
Val
Phe

(4) SEQ ID NO: 3#y1{E &

(i) Fr 54 4E

(A) K. 248K
B) XA BB
(C) M. B4

D) AN EEH: Lk

Phe
Leu
Asn
Glu
Lys
His

Arg Asp
Asn Pro
Tyr Arg
Leu Ile
Arg His
His Val

Val
Ala
Asn
Ser
Glu
Gly

Thr
Gln
Leu
Arg
Thr
Gin

Ile
Gln
Val
Leu
Ile
Asp

Glu
Ser
Ser
Glu
Ala
Gly

Phe
Leu
Leu
Gln
Lys

Leu

Ser
Tyr
Gly
Arg
Pro

Asp

30

Leu
Arg
Leu
Gln
Pro

Leu
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(D AFER. EH®m
(xi) F & #K: SEQ ID NO: 3:
GCCCTTTGTCTCGCTCCAGCCAGA

(5)SEQ ID NO: 4891% &
(i) F 7 AL
A ¥ E: 24 E
B XA ¥
() #H: 24
D HEHEH: 4%
GDaFXE: EBER
(xi) B 5|33k : SEQ ID NO: 4:
GGTAAGAAGTTTTATACCACGTAA

(6)SEQ ID NO: SthfE &
(i) Jr F 45 4E
(A) ¥ E: 333
B XH:. HR
(OF:3:-3 X3
DRI EH: &H
(DaFRE: EUER
(xi) 5 5 #K: SEQ ID NO : 5:
CCCCATATGATGGAACTGTTGACATTCAGGGAT

(7)SEQ ID NO: 6#y1E &
(i) 5 B 4E
W EKE: 33
(B) XA HEk
O#M: 24
D) EEH: &%
(IDNATFEB: EHUHER
(xi) FF 5| #38: SEQ ID NO : 6:

33

24

24

31
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CATGGATCCTCATGAAGTTAGGAGATCCAGACC

(8)SEQ ID NO: 7Hy1E &.:
(i) FF 3 $A4E:
DKE: 1SHNEER
B) XA AER
D) FEAEH: &%
(iDaTFEE: K
(xi) FFF| k. SEQ ID NO: T:

Met-Glu-Leu-Leu-Thr—-Phe—Arg—Asp-Val-Thr-I11e-Glu-Phe-Ser-Leu

(9) SEQ ID NO: 8#y1E &
(i) 7 454
(A KFE: 41
B) XA Y&
C) 4. 34k
D) wEHEH: &
(D aTFXA: EBHER
(xi) 7| 4#%3K: SEQ ID NO : 8:
TGGAACTGTTGACATTCAGGGATGTGACCATAGAATTCTCT
(10) SEQ ID NO: 9#yfs &
(1) Fr 5 $H4E
A K FE: 41
(B) KA. M®
(C) 4. 24
D) A EM: &K%
(IDAFXA: EUHR
(xi) 5 3%3R: SEQ ID NO : 9:
TGGAACTGTTGACATTCAGGAATGTGACCATAGAATTCTCT

33

32

15

41

41
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