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1. — RS EH - AREEY 26.07, EHMAETERLA: SEQ ID NO:2 Ff
THERBREFNEK. RELRNERBE. XNARTED.
2. B FER LRGSR, EREETHASK. XUARTENHEER
FHEALE SEQ ID NO: 2 R R EEBF 5 E D 95%eg A | 1.
3. WAFER 2 RS, EHMEETEEAERA SEQ 1D NO: 2 Fi Ry & E
BT 58 % FK.
4, —FHBWEMER, ERMETHRIMERAESHE THAF WM

(a) 4% F 4 SEQ ID NO:2 i A EMFFIN £ B E A B, X4, T4

Wi % R

b) 5448 (a) BAMMEIHER; =&

() 5 (a) & (b)) HELD T0%HE W EHLHR.
5. WHRMER4FIRNEBER, AREETHRSBFRAEHE A A SEQ

ID NO: 2 Fr R RBEBFIHNE B TR,

6. WA ER 4 RN AN ER, AHEETHREZBHFRNFIEEH SEQID
NO: 1 250-963 { & FF #| B SEQ ID NO: 1 & 1-1647 Ly 7 7.
7. —RAHNES BN EARE, ABEETERBERANEKR 4-6 FH{E
~RAERFRLIBEREFE. FEREREREHEAN TR G EHREK.
8, —MAHNFESRETHRAREIEMEEIONR, EREETERELE TTH
—MEEEM:

a) ARFER T RN ELAKARE AL ENFIENR, &

(b) AR ER 46 P RANERF RSB ERHE AL TN T LR,
0. —MEAAEEKEN 2607 FERNLRNHETE, HBEETHRTEE
.
(a) EREAEHEEE 2607 £4T, BRANAEXR AN TRLE £ 4
A
(b)) AEFRUFABHAEAAEERES 26.07 FRW S K.
10, —FfbE 2 REGHNTER EBEAETHRANGRGE S ARERE 26.07 4
2 A B IR,
11, —kEHRAY S RESERRAN LAY, EBEETERNREEI R,
EHBWEAHEEE 26,07 HEENLEN.
12, WA ER 11 ke, HHEMAETERSEQ ID NO:1 iR Z M #
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13, —MRAER 11 FRUESGHHER, XREETHALEGHATRT AR
#EE 26,07 ERA. HOPFWET E.

14, — Rt 5 ARA ER 1-3 P T — AR ERTR Z KA R 09K B8R 5 &
Wik, AREETHRERN RS KO RLE, SERNHTA S Ry AEE,
BRERMNEBHRPIRFTA SRR L ERFRERE N HFRLR.

15, A ER 1-3 FE-—RAEXFRSKROREA, XREETENA TR
HAHEEE 26.07 AEMNY. BAA, HERMNBWHA; S# 8 TREXEE
16, MmARF|ER 4-6 PHIE-—RAEXFTLAERSTHNA, XREETERE
AE WA THRY HRR, HAFEARSATRIRN, AR THEERY
B F

17, AR ER1-6 B 11 PHE-—RMEXRFANEK. FHFRIMENWN
R, RBEETRARRZK,. FHERIAEND. BAA . #FH0A K05 A
UEAARMNEBEEL¥ LTHZNREARENDEH BT 5 AHEED 26.07
FEHAXNERRABHAEN.

18, MHUEK 1-6 R 11 PHA-—BRANERFTANSIK. SRERIEWHNE
R, EREETRARRSK. FHERIAEGMHER TR SEMME, LR
fi, HIVERFoRMEARMELRENE Y.
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W, iR il

B IR——ABEEY 26,07 GHEM S RN EUTR

KEETAMBATE, AL, REXRHRT —HHNER—— A%
BEH 2607, URBBLEKRNFBERFT. KLXNRFRNEHHRPS
FRH I & 7R A

EEL2EOPHENSHEEFEAENE, RLBAAENEAS RER
EuE. EUS5EUENHEEER. 4R EARTETRESE TS
FHEXFNEAERE, REXBAHRT - MANEARK, BRAERE
G, —ABEFEABHEAEH 25E ONAABREAEN, REAERAE
HET - AREABETREALLE, HETHEAFEROHNBR —TEHRM, X
M ERENEN KD FHEGAHEEER (Berg, J.M et
al.. 1996, Science, 271: 1081-1085) . MR LI, HHEAETE M £ UM AR
M A R, XBASAEENER. B, WERL. AN ERERRNL
FATREAARAALS, RAXSASNERRA LB PHRERNERN
R, |

GREUREEMERERSETFELNRERMBENTR AN T EA X
9. M) BB THALEMBREEEARTET IIIAPHEE, RELEN
HFRET R SRS DNA £ AEHE., QR ASREANFAFFIFHEH
TR % FI4S4E:  (Tyr, Phe ) —X-Cys-X (2, 4) ~Cys—X3-Phe-X5-Leu-X2-His-
$(3,5) -His(Eb X FFEEALBAE, FHARSAARSHETHREA
M, EARET: RECAGFHAEARRENREAN P ORE; 2EEMN
EEBEEAENCEOESR L FHRELARA) ., —NMEREATREA -
RENER R, REEHEEANAARIRRE COAEF IR, ERS
BRT, GASREMANEDSBANNEREE DM FARERR, REX
ZEYEFHER. REFREN, C2H2 B WEHEHETRE - LARH
AHEARBYRETHANEA, EALTAYIRFLTFHXENER.

) BLREELTHHEHFEHTRE, Kruppel M XHHEREEH
BEHmAHET -, FENERES Kruppel KENR R HEH 28-301
EAFKWRTHIEELFF (F/Y) XCXXCXXXFXXXXXLXXHXXXHTGEKP, 3+ —
SR THEALRARENAABERTH. X-FAERZAANGHEEFH
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SAEART, E# KRR GERANECRE) N 2h k& AR . gz a5AH
KEHDNAWELRMTHENNYE, $HE WAk EEMHNEERENK
HE, MESWE WA BSEEINERLA. FAXL HFEEEEa N
G o A A B R R B ER T, x-RBEEEHTHFF: His-

Thr-Gly-Gly-Lys—Pro- (Tyr, Phe)-X-Cys, E P A AK 5 LHEBALEETH
BAE, TXHTEEAEARALE. X— BN FHBENHPRZLTN,
REMNKEREEYHEREEOSTRKEN DN ES, AsfEME5E4
Wb 4 & A E M A X [Jeremy M.Berg, Annu. Rev. Biophys.

Chem, 1990, 19: 405-421],

ERRE S AR, ERRT. A L02 MHLH. 0. SKFBS H 5
5&%&%%%LM%%%~%%‘E%%,%ﬁ~&kﬁ‘ﬁ%\%%\%%‘
Lo, BRAN. RAEA. BE. RAFF, AL SR KRR EEANERE
G RAREEESA, E T F TRk T X REAHSLHAREES
26. 07,

wFo LR ARRES 26.07 FUaRAY AR B ERLEENAEER
he e REERA, MAMEXLAYRIBESRABNES, HTAGRT -
EEERFEL S5 ABRGAHHEEE 2607 &0, BRI REEIMEEDN
BABFT. FAEKEE 2607 FUALEANI B AFRALREDER
FRERERS T ERRMET 8. HHEET AR LK 1 RY /R
FHWAR, AR BLEG N RERERN.

KEPH-NEHEREABAFNS K——AEEE 2607 URRR
B XMt ey,

KEWHE -ANENRRBHD LS KNS EHR.

$ﬁ%%%~AE%m%#%ﬁ%ﬂA@%§526M%?V%ﬁ%ﬁ%ﬁ
.

KEVHE - NEWRBESHHOAGHED 2607 HEUTROEAT
xR,

KRR -ANERRRMEAEFABEEE 26. 07T K7 .

AEHEE - AHHERBHMAREEN SR ——AHRER 26.07 941
K.

REVHE -NENERM TAHARLT S R—— AHEER 26. 07 AN
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fh&d. HHRA. HFA. WHEA.

KERWHE - NAHREREDH BT EAREES 26.07 FEAXHRRN
7 k.

KERBR-—ForBEHNEK, ZEREAFY, ©LE: A SEQ ID No. 2
EEABFRGLHK. REETETER. AMEERFBEMMAY. B, ZFK
ZEA SEQ ID NO: 2 & XBFHNZ K.

AEVES R - Mo BRI EHR, CECRETAW - HEFRF SR
TR

(a) 4445 L ASEQ 1D No. 2EERFINHNE KN ZHHE;

VEEZ E:A IOEENEZ S5 ¥

C©E5@BEOHLEBERFARLAEDTOEE NS 2R HFR.

EfM, SAHERNFAREE THAWN—M: (a) A4 SEQ ID NO: 1+
250-963 fL i FEF); Fo(b) 24 SEQ ID NO: 1 1-1647 fwty )5 7.

KEREN DR -REERE S ERWEE, FRERAKK —HA
FHAREIRAWE TSN, AEENL. LN EI AR, —MHAER
FERE IR PERERET WA ERK YT SRS T %,

AERAS R -k 5RLENA S RERMSE S HHE.

AKEWHAS R —MHELEAEL. BE. HARNBAGRED26. 0750
M e F ik, RREANRALHNSK. ARAXHRAZT EREN L
4.

AREEF R —REMEN S A4 EE 26.07 F G 7% REM XK
KRNI, AERNAYER PR SRIALGLEIRFRTFIFHR
B, RERUANHERPRLKA LR B AEWFE.

REPOFR-—HEWE W, CEFERLEZRILRBA. BERN. i
FI A LR B % LT R,

REPASRALHAN SR/ BERFRANEHTHRIEBE. REBRK
KRR AASERAET O TFASRES 26,01 XA RGO RERHOGHNA
.

AEPHECHFEHTFAXHBIARBLAT, AAGBRNEAARTERETS
N

AP B A BER S FEAN TR ER R HERA DTS X
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“BBFEF” EHENER. BERILSBERKAABERHS, LT LUE
HEFE AR A KB DNASBRNA, BT LR EHR N, REFXEIRIE. £
M, RiE “EEBFA” BHEK. K. 2RIAFARFHEIER BHEHL.
bAREW R “AEBRFI” FR-MRXAGENEERSTHALRF T H,
XM AR B CBEAR FTEREREAERFIBHAISRREARSTHAX
Wy SERE M RRELR.

BFHRB AT LK AH-—MHEH-NRENAERIBERATN
AERFIAGHCNSIBERTF. PRAETOEAERF AR FRF
R A RMR B TR A. BARSR, TETEA “RTHE” RE, HP8#H
WMERBREESEAEARMEEMUNENRALERR, PARARERAR AR,
THROTEAEFRTERE, wHEABREHRTAR.

“Bhk” BREFEBFFIIHERFIF - NRENEERIGFR N &
%

“EN” B R RERAEAABRFIIRBERFIIPAREFBERARFEN
AFHW, —ARSNMEERIFREE N, R REHTRNAERRILE
BRI NEEBRIM TR,

“AMENT EREHRASTHEN. AR AN EDIRNEER. EO0H,
RiE “hEFFERE” BREXARY. B4R RFARALRBECEN SN A
Mb SRR RN AR Kt REEa6Ry.

“BHRF” BHYEAHHET. 07440, —HTRLEZEAR KL
B ZEORBEREXT. BAATUEEEER. U8, RACGEHRATHE
VA EASANERERL. 0TS T.

“HRA” XK WHY” REYE5AHNHED26. 078460, —HTHHARHA
WAEHEG. OTHADEFRRARFERNL2T. BHRAHH ST UL
HEOR. B, A LA BREAEETESAHEET26. 0782 T.

“PEH” REABHBFE2. TN LARE, AEEARBEROA IR
B, BOBEHMEATRASHEGL. OTHEAETAWENRR. Rk
o &

"HALARHEALFERAEHAAHELCED. BE. ELXRILTCUR.
AFBEBARAARBAFEHEORALERGLASEES 2607, FERLAH
AR ES 26,07 AELERRARBBEER LET42 —NWEE. ASGKED
26. 07 % JR o9 64 ¥ I 82 BT 5| 4047

_4_



10

15

20

25

30

10

“HAMN” B ‘B ERAEALTNEREREEAGTAREEARSN S
BHEBEREL. i, FH “C-T-C-A" T 5H3HBEFR “C-A-C-T” &&. &
ABHAFZEHENTUEESHRAHY., UREZ AWEIEENTER
AR ERBEEAFE Y.

“BREM” RREINEE, TURH2AERT2RAE. “BoBHE £
¥—MMPEHGFH, HELIAHQWNHELENYFF EREBRG LR, X
PEAR R T B AR E RN A THTLR (Southern b i &
NorthernW &% ) koW, XA LABENFINRLEREHTE ST ELEE
WA ERFFIENTHRUEBEREKHRZGETHES, IETFTERTHUEEER
RONEAHRAFEERESES, BAAPESBERRNAGEXFAFAMANE
EARREREEEHEEAR.

“HEEE R REERNE 2 EEBRBIMBT P L8+ F 74 B A
MEE LR, TRHEFFEMNEHEMET %, wFIMECALIGNRE K (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNAR ¥ [ R 3E 7 [F
B9 77 i anClusterik th R H MR £ #/7 7) (Higgins, D.  G. fn P.M. Sharp (1988)
Gene 73:237-244) . Clusterikifl fi 4w & BT A B4t 2 8] B B 5 ¥ &40 5 1) 4 7 &K,
. REREBRURMNBRASE., ANEERF I o F 5 A% 7 5B |7 th 48 F
HETZELTRITHE:

JF5IAL 5B 8 T B B 2% AN 3

100

JF oA SR A8 — 7 FIA 8 Rk 24— 7B |4 R 2% & %

¥ LB 3 Cluster sk s F A4 B dnty sk fnJotun Hein JEM 8 5 =
(6] By A6 [E] 1% B 4~ % (Hein J., (1990) Methods in emzumology 183:625-645).

“RMPE" RIEREBRFF 2 E T At A R E AR A R AR
THRROEE., ATRIFUERRNAEBRH 0, $REFHEAERTEEXRL
ARMAEAH, TEAHNEALR TRERARMEEAR, AHFAEummLy
FHAAUNEAUGEEBTOREREAR. FPRARNHEAR, TARTEAR;
AABRMAEABK, 26RMAEAH; XAEABRTEBEAR.

_5..._
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“R X7 245 5% 2 yDNARRNAE Sl E AW B BT 5. “R 348> B4k
A AN B,

“DTEM” RIEUFPR BB RN BRA L EHH. IALEEHE0TIUER
. BERARSREET. HBRMADTEDEERAD THE T4 N2
M % K.

YR R FENGESTFRERBE, % Fa. Fab), BFv, RSN
B ARG 26. 0TH L E b 45

NBAHIE” RYEFE S SRR ERBF SRR RS AHEE S
R0, R0 1% 6 B 46 4 & E Mt 4K, |

“DEE —AHREWFENCERNTIE (fln, ZEERFENRILER
RIS ZFEBW. o, —MERFANEBERBSREET AN 3
REAABAELR, ERRNIBERL SR — LR AN RR G 52 4t
FHARDTFRED B, ARNEBEBRTREL RN B0, BTHEX
HUWSBEBRBRERELE AN 0. BREARASWFL ¢ R RFE
KA, CAMRRES B,

WERRKARA, “GBH REUFALBESLTETS TR (WELFR
MR, RBERRRRERRTE) . viEREEANRRARATH S BERER M
FIRARFAEANY, ERRNL RV ERR SR UNRARAST R ALY
MR E 2 H, WA LBELE.

WAIXEH, “DBHASEEG 26077 BHAEHEE 2607 £4K L F
CRREAMAGHEERE. ok, BEARLEHRK. KRN HEAAR B K
EHEORECRRAUCAHEES 26,07, £R LANSIREETERTRE
BB ERFTAERE - EH. AGHEY 26.07 £ IR0 6 8B 5l

FRARET —HHEG L R—— AHHFEH26.07, HFEK L2 HSEQ ID NO: 2
AN BERFIERN. KERANSHRTUREHLIK. RRSK. B LK,
RBELUEIK. ZRAGSRTURKRAMNSZY, RELFEREEY, R4
AEAEARNEEREMEE Gldo, @Y. B8, BLEY%. Bhfgilsya
M) Pk, REELLEFFRRTANEE, REVN L KT UL ERALE, R
UREERLN. REVNERATOER T ERLY FREABAL,

REAPAREEAGEREE 26 0T AR, HAENREONY, mREHFE,
RECHBR . DTEP fo RO BHRERLERALZAMAZEKEY 26. 07

__6_..
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MENERFAREERNSR. KRS R B FTAYR LM TILL.
(1) ZH—F, b - AESNMEERAERRTFRERFARBAL (2
HRRTAERAL) BA, FERRNAERTUR 6T UAE H BT T
T RF (11) IH—F, R —ARENERBMARL Py AR AR E
EABREEINRE; RF (11D XH—F, rRBSHE S —Hey (i
WEKEZREEMOMEY, ORI -B) B, KF (IV) XE—F, Hb
M REBTFIR GRS KT RN 5 BT 5 (i B 5 34 0 5 5
RRBEREEZROFIREGRFF) BRAXHER, REHLE. 00474
WARBAB AN ERFAEBEAAR YR E 2 .

REARGETHBEHUR (SHER) , ERHBLEA SEQ 1D N0o:2 &
FRFIINERAEBERARK. RRE Y S HFRFII44 SEQ 1D NO: 1 894
FRFF. REXVNSUERENARBA B cONA XES EHW. TasH
FREBRFIAKN 1647 MEA, HIFHEAE 250-963 B T 237 A ALK H .
RELECHRABUBRLA, WERKSAGKEEGHHMNGERRE, TRE N
ZABREG 2607 RHEASHEGHU AT,

KRRV HHERTUR DN RER RNA B K. DNA B X35 cDNA. 2 [
HDNASRAT AR M DNA, DNATTLLZ M WR B N, DNA T2 Bai R
FRGE. RADRRS KRG EFFIT LY SEQ 1D NO: 1 J % 4 488 K J% 71 A4
FIRAREFOERK, WRROFA, “WHOLRER AL b2 a0
A SEQ ID NO:2 WEE KA 45k, 125 SEQ 1D NO: 1 P R M 4 25 K 7 51| A7 2 5
BT 5.

% SEQ ID NO: 2 R M Z KM A B HBRAYE: RARBS KM &5,
KBS RO RGN AR MRGFI; RBERNBTF A (ol 280 6 4o
WA ) RG]

AE REERSPER RUCERD IS K0 544 B Ao 35 W
CEEE S L2 R P2 % 5. )

AEXRESR L REREBEBRNERE, REDE xR ANFAN ALY
FOMEIRRZ IR R0 XAk, MEMERNTRKTUE X RE
ENFUARCRFRAL AN ERK, ALBEBREREAERALBh. b
AERERBENEREK. RAE o, FUARBR NS BEBRHBE Y
X ETHRR-AREMMERGRRK, RARBEN, BREAADRE LT L
R % K B 3h
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ARPESREULFTERNFFI RN EBER (FAFA L ALAT D
50%, REAA TORNAMEMN) . KEAKNSRESBEAGTERL W% £
VHERAXXAFZUER. EREEY, “PEEE B OAEKKSTE
EAB @ IRE T AR MK, 0. 2xSSC, 0. 1%SDS, 60°C; 2 (2) 4v 2 Bt fu il &
A, A S0%(v/v) BB, 0. 1% F R/, 1%Ficoll, 42C%; B ()UK
FFPZ PR EDE OSU L, B2 OT% L LA & 4 dess. #H, W
RWEHHEBRRENZIKSE SEQ ID NO: 2 i R4 M B 5 M A4 17 o & oy 2 o 2
Fn i

AZPESREU LB R T LRABRA R, WAEAFRA, "B8
RECHKEZEL G OAMHE, BHEED 2030 MEER, EHEE D 50-
ONGHE, RIFRED 100MEEFRUL. BBA BOTHTHRBRG Y S
A G PCR) U R Fo /B BREBASREY 26. 0T S HEH.

ARPAFHZ R B HBRREUD BUHRRE, FEMBLLEHR.

RE G RIAHAE G 26. 07 4 B £ M B 5 (YEEZ e+
Blan, AAGEBBERERERD BSBER., XEBACEEFTERTF: DA
REGREAR cONA LERR UM BRI RN L BEBFEF, #1024 XENE
GRS R P b RN A S P2 R Y

AL UG DNA F B B4 8 T B 7 s 14 1) AEE B 4 DNA 41 S 4% DNA
FP3Y; ) A Ak DNA 5 5 LI 18 J 3k 4 Bk o9 4% DNA.

LRRE T, 2 BEEAONARTEA. DNAFFI o H b 4 % 2
BRARGTE. ELEHRANTER ONAFAIGAE, HBRLEE cDNA
R T R N T R K T 0 (A AE A T mRNA 3 47 3 86 T BT A B
EUR cDNA UE, RELORNA B9 ik B 2 MM B HA, BH 6T AH bk e
k1% (Qiagene) . TWAZ cDNA SCE b & 3 % # 7 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . FTR 2B L PR By cDNA XJE, % Clontech /A & MR [ cDNA X . %
GoARCHMEEEAN, WERDINRAFHbtE Lk,

ARRAT R RZ I cDNA UE S b KL WA E, X445 (B TR
T): (1) DNA-DNA 2 DNA-RNA Zv %5 ; MESEFADEHEAREL;, G MEA
FHEEE 26 0T HRRIRNKT; OBLEBEERRENELNEEN, %4
MEHXANEOF Y., LRFETER, WTLH T BANA.

REOMTES, 2RFTANEHRERLE Y S M T RN ET — R

_8_
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B, HKEED 10N EER, RERED VANMEHR, EFRED S0MHE
B, RIFREED 100MEER. o, FH4NKEBREE 2000 MEFRZA,
BEMY 1000 MEBZA. WAANE4BERERLAHERTFFIE R
Wy ah A& R B DNA T3], AR AAY I AR S R4 B4 R DUA 1R 34t
DNA 4t AR IE T AU R F, RAZHEH nR g meg) &,

EEWORFEF, BAUAHEEZG 2607 BRIV EO DT HRAEF
B AR 4w Western BFilE 3%, BHRIETIEHE, BE A BTN E (ELISA) %.

Ri | PCR $LAK 4 H¢ DNA/RNA #% 3% (Saiki, et al. Science
1985;230: 1350-135A) A B A FTREAK AR, 52K A UE 15 5
2% 8 cDNA Bf, W {E % {# A RACE i (RACE - cDNA RStk ¥ k), AT PCR &y
B ARERXFIATHARL AN S ERTFIERE YT, FTAEAS
EAR. TREAN TR RSB ALY 6 DNA/RNA f B,

WEHARBRANRRANER, SEEHINARFBRENERFRFITHE
P 5 fn SRR 888 4 L 7k (Sanger et al. PNAS, 1977, 74: 5463-5467) U &.
REZUHFHBFINEZLTARLNFAAEE. A TREL2KH DNAFFH, N
FREEEHT. AHEEMNZELANTEN cDNAFH, T HEHHER 2K cDNAFF
5.

FEPAUSRAEEARLANEGHERANER, URARKANKRKLEHA
AHRED 2. 0T HAFHNEREIRENFIHN, UREBEHFERTER
KU BTk & BB 77 3% |

KERF, REUANGRED 260 0T WELHEBRFITHNBERET, UMK
SHARXPTASUEBRANEARK. RiE B8 BRABRDWHE L.
BER. BERE. EYVERFEE. AV ERKRSEIREE. EHIHESH
HedK, ERXATEANRBEEEIRT: AP RANET T B
F 8y &3k #K (Rosenberg, et al. Gene, 1987, 56:125): Az %
15 By pMSXND & 15 # 1k (Lee and Nathans, J Bio Chem. 263:3521,1988) fofE &
HAMPRENRETARBEORK. K2, REREFEARARNEAHRE,
AR ER AL TUR FHRELARAKAR. RE2BEN N EERAERRY
CHEERREE. BHT. HFiLEFRARERE TH.

APBOHEAAR RPN TG THESEHASEED 26.07 HDNAJF
5 f0 &3 oy 4 /B RS LA R R AR, XM B E RSN E 4 DNA FR . DNA
SRR, RN EHEARZE (Sambroook, et al. Molecular Cloning, a Laboratory

_9_
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Manual, cold Spring Harbor Laboratory. New York, 1989). Frif #y DNA JF 7]
MAREEINRLEERTRELRDTLE, UEFRNA SR, ZREEHTFHA
FUOTAH: ABFEN lacK trp BHT; AEHENWPLESNT; EHEEH
TREM THERNEHTF. ISVEEHRBEEZT. BB SVI0 BT, K
HERKEHEWOLRs Ay — L LR RANERE AR IR AR KL RE
PRENBFHT. RABKECEMERLBFOUBRES U EmEFLLT
. EEAPBENEBETRIANAEHEGF AV AR P A XGRHE, ¥R
TR DNARBENMKXERETF, BEKLH 10 2] 300 Mk, R TFREDF
DUOE AR MR, TRENGTREELHRE S %My 100 2 270 Mk
JH)SVA0 BT, EAMNES AR NN SBEHETURBRERETSF.

o, REBARABBE IR SFNABEFEEE, URGH TEEE
fHETERGRAER, WERARERAN _STRTRER. HEEHAMU
EHBERAEEG CFP), RATAMTHHURZRAFHFEETNNE.

AFB -~ BEARARBEE LT ELYOEK/HIALETHE (DB
F.WEFE) R ENFILERE.

AEWF, ROAEHREG 260 0T WM EBRBE AU S IRNWEARKK
AR IANFEIER, UARSFZLUFRAELAEANERNIRBAEE
M. RE “BEER” HEMAK, hEEaN, XERSENAKR, PET
g, REBHEELOKR, wEdldhaEm. KREAEATFH: ARFYE, 2EY
B, SRR GEDIIRE, AR EBE, Ml Bhapifs
S2 % Sf9; MM CHO. COS 5 Bowes B &8 MM %,

B AR W Bt 87 DNA 7 5 8 & A B £ DNA 5 8 & 40 # 4K 3 408 3 4 B +T
AFBEARAARBEGEARARAT. YEENEMENDABTEH, BERK
DNA R X DA ERB A KB ERR, A CaCLELAE, FANSRELRSA
BARFE . THEFHE MCL,, WREE, 0T 0 T I H AT
SEEREMAN, THRAWTHDNA#L7%: SRS E, 8% PN
WHEWBHER. BFIL. BRAAREL.

BAEAGELHDNABEAR, WAXKVHNEBRERFATRAREARLEFTE
4 A4ERE B 26. 07 (Science, 1984; 224: 1431), —M kA UT H%:

. AREHHRDA AFHEEFE 2. 0THEBER ETRE), RAS
FUSBERNEARLARBEHAR LR 4ENE T O,

Q). EEEWEFREPHEFE LM,



10

15

20

25

30

16

(). AEFRER AT LT, HALEBEMR.

EFR (2)F, REFANFTEIER, BT ANERETREZ/HE
MERE EETHEIARARKNAGTHITRS. ST EREKIE LS A
MEREE, AHEERTE WRERBIAMFFR)FIR_FNEF T, REKFE
B3k — BCH

EXFR (3) %, BEHZRTEHETHRN. RELHRBR LREA. o3
mpst. WRFE, TARENEN. A¥nfletad i RoErEzsd
MANEANED, XLETERAFTEAUARARF AL, XBTEQEEFFR
BF: HAHAMAE., ZaREAALE @AF® . BO. BERE. BFH
AE. BEC, 2 THEAN BEIR) . BHEN. BFRREN. BRBME
# (HPLC) fu L B B M A EAT AR RIx e 7 ik th & &,

AEEHFRURZERNERA . BRI E AT EER THRFEN,
Blin, WEFEHME. W ERGEZE. FHRE. £X3E. HIVR IR G iH
K%,

HECEHRYEAIRRTETRE SRR TS5 XN LA EHE, 88
FOEARNAYHARALA TR ALRL, XLAL0FE0EE. W, #E 4
. AHERBERAXNASMEMEE AR ALEE. & 202 XBEHEHY
MEEBRRE-—LAFNEIRARNBRPREENAYER, HELTHY IR
FREFHEXRENMER. & KRAB EH M Kruppel AR EOHR T —£TX
7, KRABZEMBEEAWEHTMRLEDIER .

HREAR, -S4 N XBAEREMBNETEUTRRAK: SHENF
RIERE. FTEIE, WEZARFOERNEADIERYE. MAREA. £5%
K. WAEKE. BRAARE, bR SERFranR. FAALKKEE,
ZEFRIAME I Willians S, RFRWE, NHE -_KEEE, L UHE LR
wEmEE. . LRESE.

AEVHABRE Lo R EHEL NI EASHES, BEEAIAEEES
KRAB EXRW M R L EAMUNAE . SHFONIOLEZESSHEH
k5 EE,

AT, AEHNASRED 26 0T WEAREU AL RRBALLE
WHE. FERAAR. DAMENAR. XFEHE, XBRBFAEEFRT:

BHALHME: PTRENE, TEINE, ROSHME, SEHE, &
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B, ILRE, AR, hEE, THAREKEK, EEEE, NE, 58, S,
Fike, RER, BHE, SkE, TR, BRE. B8, BWHE. B, F
ER, EEE, R, MBRNE TENE, ERERE. sERE, REaK
B, WELEE, L%, BHE, BHE, FEAERS, EER, ERRAT
R, B, BE, AEME, S9E, 4EWE, KA, RERE, T8
AL

KEFUMKA: SENZDBESR, M, Willians 45, Alagille &
B, RFRMWARENKE_KRGEE, ERABKES, B, BEsl, BREM
AR, BWER, WEKTS, 2R, BE, ARAMBERAL, RFY, Ha
A, RETH, By, BERKE, THRSHR, WhkEE, dhee
AR, MEEHRE, FRAERBA, DEGF, ERABEFLRKENE, £EX@
H#

A, WARIE, RS, FEYR, BNE, RBAHE, BRE. SANTL, BN
Th MEBHEA, BEENERTR, WKAIE®, Basii, 165, GH

20

25

30

B, BIEHE, BEE, RUEE, #EEE

AN EERR: AR, EMALKKEE

AEVHARHED 260 (THRERF AR L XL REHER, AONES
KM AR, RERAER.

AZP RGBT HEAEWUEERE RAH) R EE BRI AGHES
26,07 ARG Tk, BAFRBAREES 26 07 RMRAEMBHELAY D,
WA F BT S AR EA X ELOEREE. fl, SEGM0
FET, AR WERREEAGSEED 2607 WEHA SHEmASKEY
26.07 —REEFE. )5 W 254 3% % 2K VL8 Al 1R R M 6B A

ABFEEE 26. 07 HERABEFEEORK, LEW. FHRELX A EMN
NF. ANBREG 260D WERNTUGAGHEEG 26.07 S04 ML hae,
RAWHGE RO &, BREAS RN ERLAZEE UL R F R EBEE Y
.

EfEENFERAN G, TUEARREG 26,07 A LW HAF R E
H, BRI NS AEHEG 26,07 Fodt & K2 184 B4 89 B v e 44 52 4L,
EURERFEAN. A LR BHRASWAHR AN E, TOUH 3 o 8 1 500 1A &
TRGERMI RN, BEASEEG 26. 07 EENE KA FTRLH B HAM
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HHACHEERLE S TERYARGMINSZ KETRE. Bhe, —BEdA
HAEE G 26. 07 9 FHATHRIEL.

ALXARBETHEZK, RERFB. TE%. 20307100 48 M H B WL
EFEPERNE R, REHREATURS FBAARETRRK. KK FTRME T4
MABHREE 26 0T HEATHEG K, TRHECE EIRT): £ EBHE.
BuER, kAR, BEIIK. Fab FRfuFab ER XEF AW E .

ERBERNANAEFETHASRES 2607 HEERAEFTY (WXL, N,
ARE) BT B, SHENTHFRESERR, AFEEARTFERENE,
Fl&AEED 26. 07T WEFEABHHARCEETR T4 5EHA Kohler and
Milstein. Nature, 1975, 256:495-497), =ZJEH R, A B-#f 2 XEH A, ERV-
RREBEAE. PAERRPEARNTERE SN RS RATHLANEAR &
7 Morrison et al ,PNAS, 1985, 81:6851), i LAy & = B4k 4tk iy H A (U, S.
Pat No.4946778) ¥ I FA =M A4 EG 26. 07 By 4 HK,

PABREED 26. 0T WHAETH FHEAPMLFEHEAR Y, BRAUFERIFA S
AHERED 26.07,

SAGRES 26. 0T £ oM BT ERAL T AMSEERCERIDL, AR
HREHE A, XN BAEATEOHETEY - GED e F AT
FrEa e R AR EHES.

TERTH TR AR AY —HB AN T E, DABHEY 26. 07
BEMENETEREAT S RERMYEE Wa%EE, EREE, LIRE)
AMES., —MHEEHFTERAREXHEAN 0 SPOP, REFHAEHEL, B %
R, RERELTHAEL, IHLTINETHFLARASEEY 26.07 14
30

AEAFHAERTHATHRTRTG SEASEES 26, 0T HENER. &78
LR B Y HLR T LR B P AR R 26,07 W A R E .

AEXARSREEREAHRUASEEE 26. 07 K LWL B % F ik, Xk
WA AR Bty HEYE FISH M E M S xN 2. R Fdmm A
HAREE 26. 07T KF, TURAERBASHEY 26, 0T EAHERFHEERf
FAFHoASMES 26,07 RIEFAHER.

AR % RETRER BN, Bldo, ZIKTHMDEY. LK mET8
FHME, AT E B R S R R R AT, AT AR AT R A

REAGREG 20 THERFRUTAFSRETEN., REATHAT
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BFHRITETFAHEEY 26.07 h L RKRFE/ O EM RPN 40 M.
EERMRMREY., FANEAFEBTEAQREER TRITA TERELRHAR
FEH 26,07, UMEHHBERGAEHEST 26.07FH. flin, —HEROAH
¥EH26.0THUREEN. A TESHPHRANAEEED 26.07, BT
5THEENES, BRZESHSEYE. BLELANEREBTYRETATEN
ABEHREE 2607 REREBRFREHNBNER. RETRENRABEOEEX
W&, RS BEEHARSE. L485RKS. ANRSSETATAREAH
KEH26. 0T WA EBRESZTARA. WEBFTRODASNEG 26. 0795 %
RN EARSHRERN Y ETLTE A X# Sambrook, et al.). FHIHIEHARE
ASREG 6. 0THEIEERTELEIARRATRBZARA.

APHFREINDLRAMAN T EEE: REZHFREHEENDERNER
B KA EIRE (KR, TEARARF) AW LS HERENERT, B
L T RN |

W ASEHE A 26. 07 mRNA 89 FA HBR (L35 K 3L RNA fo DNA) DA B B b 1
ALZHHEEZAN., UHE—HEERE 0BT RN NBERNA T, HEA
MG REESFEEANERNARRE LR EHTERAWER. K X0 RNA
DNA R BB 7Tl A 1T RNA X DNA & R R KB, w88 BRBE Ak 5 & A
EEREBHFBREGEAC ZHA. KX RNA F 7 # 1 4% 45 1% RNA #y DNA 7 7|
EENEBANETRE. IR DN FHEESRHENRNARSGSHE S TH T H.
AT BY TSN, THEATEXE#TEE, EmFEMNnFIK
B, BERHEZANEENAARARERKENEHR B,

GEAGREO 6. 0T WABERTHA TS ASKED 26. 07 il x kR o
BH. ROASEEE 6. THEIBERTATRANAGEED 2607 REL
TRERFRETAHEREA 260 0T HNRERE. w5HmEAHREET 26. 07 & DNA
FO A TEemAdTaR Al ASEES 26. 0T HRERN. #XEAR
£, Southern B i 3%, Northern Fp#fiiE. BEMLRE. TBEARFEHR LA
BRBHER, HXWRAAEHNTAELRERL., ZRVNEREREG— TN
AW A A E ZAEMESH Microarray) H DNA KA (XFR A “EXEXE KR ) L,
RTafag s XRNERZXAPNMMEE L. AASRKES 26,07 57695
#8147 RNA-R &84 R B RT-PCRY MR SM Y B ¥ T i A B 8 & 8 26. 07 #5517
.

BN ES 26. 0T XAHRELTHATOHAGNES 26. 07T Mk
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WM. ANHRBED 2607 RENHACESELHABASEESG 26,07 DNA 7|
MEHRRE. B, k. EANEETETRYE. THEHNE AW Southern
. DNAFRI4T. PCRAMEMEXRMRE, B4, REATHYHEY
Wy ik, LA Northern B3k, Western BP sy ¥ [E] 42 Wi 2k A £ 5 45

KEAEFFINREREZTORANEY. LFF 28RN EA
REARGUBEATUERAX, B, FELEL 6K INARENLE
TR, AE, RARDWETLRFFIME (EE L W) W L6458 9 7 H
THEREATE. REXLW, A THXBFAERBALLANMAR, &
EENE - SRR XRONAF A L F a4k k.

T & 2, MRAECDNAKIEPCRE| 4 ({2 15-35bp), T LK F| 24 F 1ot
b, RE, AXLTI YA TPREFLSEFARERNKEBA S EH. RA
MESAMY THANAREANLEEMET AT HWHA B,

A A M PCRE ik, RUDNAE(I | At Rt this k. &
RARPNELFRI Y, ERXUFE, THA - AR BT Le6KNER
BAREFRHATETEAT M. THTREEIHILE XM B
FR. ARENRRS BN L ERTFAPLTRG, NTHELEhERY
cDNAJE .

HeDNASLIE 5 oF A R B R AT RO B AL 4425 (FISH), W LU — A B b 4
B AT R B E, AR WER, % WVerma%s, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

— BRI RN R EERNE, WL Rk Lt R BT
DAL B M AR KB, X M4BT T4 40, V. Mckusick, Mendelian
Inheritance in Man (¥] il it & Johns Hopkins University Welch Medical Library
BARE) . RETEIEMON, RELEL VO A8 26 KK S AR
=L : P

A&, REMCBRARERNMAEGONBRERAFF£R. wEAL -
REFANERMEFREANERE, TXREAEME YA R E,
MERETHREZRREORE, LBRERRERNME, BESREEIRLE
W SR, o RS KA o 8 5 B 25 F cDNARE 51 84 PCR T 4 90l 8 b 4
R, REEWHYEERAMRAZRBEROO RGN, RRRAENEER
WA RERER KB A CDNA, TRUESOZESOOMBERFEEEZ —# BTk
AN B 2 H 8 ) Fo g 20k 3 BT —ANEHD .



10

15

20

25

30

21

TURAKANE K. 2HRFREAEY. FHA. ERAFNERNE &
ENGHEBLEEER. REEETURAK. HEE. LB, &X. ZWR.
UK EMNNAS, AePHEZTLHARENS KEFERFURT R H AN K
Ry g mmE A, X LBAEHTUELEHA TRRIET.

KERERBESH - BALHABNGERRANE, BBEFRA-—MAS M
AXAGHRALMESY. FREFZBE R, TUHEHE. EAHESRR
A H BT RN AN NERTERT, IARTFRBEAS. ERARHE
WS BN ETEEARERA. s, REXAHSRKRTUE L EH BTt
EMEEWER.

LA AT EN T REY, wEIRHE. BERA. BEA. LA,
ET. BARANNAHRE. AGHEE 26. 07 LA RMBT fo /3 HI% A&
WENEHEREY, BATEFNAGREED 26 0T WEAMABRERRAT
HEEE, wHEATR. KT EORERERDEE £ H 8.

THHERTHRHALHEREGEETE, TAA TR BN ERE
F M ARG HE .

FIRRZEASEEGL. (TARBEaNEESFRAFBLEE, LEE
ANBHEB26. 0T REEHRFTE, THFARASHEANREET TE., HF,
1 Bk . 2-PMA+EYEcy304 40 fAk . 3-LPS+HyBcv304mth iR . 4-F 8 R4 %
#111024NC. S-Fibroblast, A&FHFR#, 1024NT. 6-JEJR Ak fosk K B TR #,
1013HT. 7T-9ER Afek B 4 K B TR 3, 1013HC. S-JEMtiE AR4MBET. - IE
. 10-BFREE . V1-AFR. 12-AFM4ftk. 13-F68. 14-FRAE. 1S-W7 MR8 . 16-
R IGIERE . 1T,

24 4 9 A4 126, 078 IR 7 W BLIME I % 5k B ( SDS-PAGE) , 26. 07kDa
AEARNATE. LRI BRnEa 4.

HESRERLHER, - PERARLH, NEM, XBLHOANATHE
K?}'iﬁ]ﬁﬁ?)ﬂ?l‘ﬁ‘%‘iﬁﬂﬂ%ﬁ[ﬂn TF LG PR RERENERT %,
BEEZBRENL L Sambrook FA, 2 FrHlE: ELEZEFH New York: Cold
Spring Harbor Laboratory Press, 1989) m ik A&, RiZEEHE) FHE
W&,

LAl 1 ABERES 26. 0T A K
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FRABARBI/ B/ R — P -EAR B ERNA. A Quik mRNA Isolation Kit
(Qiegene A8 & ) MERNAH 2B poly (A) mRNA. 2ug poly(A) mRNAZ 3 4%
AcDNA, JHSmart cDNAFLMSK A& (W E Clontech) ¥ cDNAK B € 1 36 A\ 2| pBSK (+)
#H K (ClontechAE| @) W E L i L, #DHS o, 4BHH R cDNAXE, FDye
terminate cycle reaction sequencing kit (Perkin-Elmer/ & = &) #FABI 377§
W F X (Perkin-Elmer/8)) & B A wIE B 5 Fod/ FOm M F 5. A B cDNAF
5| 5 B A oy 2EDNAJF 7 348 & ( Genebank )#HAT AR, SR Z I of — 105812
HyCDNAF 7y #TYDNA, B33 & Bk — % 5 5 4 5 1% 5L 18 I 2 8 48 A\ cDNA i Bt 4T W e
M. HRFW, 10581251 Fi & 82K cDNAY 16470p (#mSeq ID NO: 1FF 7R ) ,
ME2500pF963bpH — A T14bpHy FF AL HIZAESRE (ORF) , HA—NFHEER (W
Seq ID NO: 2ffr7w ) . RATH Bh3w 4 4 A pBS-1058f12, RAMEE R4 AAE
& H26. 07,

SEwEA|2: FIRT-PCR ik M S A 448K B 26. 0TEH L

J He i 48 HE K. RNA A BEAR, Lo ligo—dT ok 5| #3847 i 4% 5k KR & B cDNA, /f
Qiagene Wy AF &4 /5, A T 5 5| 4 2 1TPCRY 3

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

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

Primer14{LFSEQ ID NO: 1495 3% 8 4 LopFr 44 84 IE ) 5 71

Primer2 4 SEQ ID NO: 1%y = B 3° 3% K 1 5 .

T HR B &H: SO 1oy KR4 A 84 50mmol /L KC1, 10mmol/L Tris-
C1, (pH8. 5), 1. Smmol/L MgCl,, 200 umol/L dNTP, 10pmol%|4y, 1U#Taq DNAKR & B
(Clontech/A & = ), FEPE9600K DNARIE IR (Perkin-Elmer A &) LR TH &K
RE25ANE . 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREF[E BFi% B -actin
FE T P8 oA B O A X BE . 9738 77 4 I QIAGENA B k) & 44k, FTATLE
WA & HE 2 pCREA L (InvitrogenAE = 5% ) . DNAF 5| 447 45 R & WIPCR/™= 41 #h
DNAFF 5 5 SEQ ID NO: 1f7 R #y1-164Top A4 A .

SHH3: Northern Eplf A ASEHE & 826, 0T k.

Bl — % R IERNA[Anal. Biochem 1987, 162,156-159]. A ERMEHA
BAER-E R, B MR R AN - 2SR B4, 0. MZ B4 (pH4. 0) #i4
BRITHRK, MANFEPHRRO/SERNEHF-FAB (49: 1), REFEN,
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W AKMEE, WANFEEE (0. 8RR FHREWHOHFBRNATUE. W45 2 HRNATT
WA B %%, TERFBTFAF. 200 RN, HA200M 3- (N-GHEK ) sk
% (pH7.0) -SmMZBR4N-1nM EDTA-2. IMF BEBY 1. 2%ER AR MR IR L 4T ok, RE#
BEHBRAEEFHE L. A o-P dATPE LML 5 4% ¥ & IP-ARI0 By DNARR 4. BT A
HIDNATR 41 4 1B 7 BPCRY™ 3 M9 A4F 45 & 11 26. 0745 %5 X 5 5 (250bp £ 963bp) .
32P-ART B ER4T (£92 x L0%cpm/ml ) 5 454 T RNABY A BR 4F 4 F AR — B o T42°C
PRI, A S0%F BEE-25mM KH,PO, (pHT.4) =5 x SSC~5 x Denhardt’s#
M A0200 ug/mlgEAEDNA, RRZJE, FIRMEAEL x SSC-0. 1%SDSH F55°CHE 30min, 4
J&, JFlPhosphor Imager¥#{To4TfE&.

4 EHAAEREE26. 0THERINER. 2B

HRAESEQ ID NO: 1A I R AL KT, Rit —xt4s Ry ¥sla, F5
T

Primer3: 5°-CCCCATATGATGCTGCTGCACGGACAGGATGTG-3" (Seq ID No:5)

Primerd: 5°-CCCGAATTCCTAGCAAACCATGTTGCCTGCAGT-3" (Seq ID No: 6)

7 BB 48y 5 s B & AT Nde IfoEcoRIBE M4 &, LG 2051 4 B 8y 2 B 5 3 Ao
3 i 4 AL |, NdelFnEcoR IEE I S 4 L F 3 35 # 4K #pET-28b (+) (Novagen/h
B, Cat.No.69865.3) BN AVBLE. U2 HAKH # 3 HHpBsS-
1058F 12/ ke AR, FHATPCRIFE. PCRE ML AN BAMS0p 18 pBS-1058£12
Jikr10pg. 5| #Primer-3FiPrimer—44+5] 4 10pmol. Advantage polymerase Mix
(Clontech/ A& Z & ) 1ul, #E3RE4: 94°C 20s, 60°C 30s, 68°C 2 min, $£25/MF
3. FINdeIFEcoRIZ | %t 3§ ™ ¥ Fu i $rpBT-28 (+) $£47 MBI, 25 B A Fr &,
FRTAE M EE., FETHELAENSEARTEEMS o, EEFMEE (£
WEOpg/ml) WIBEREARREE, AYHEPCRY EmE M T g, FHTNRE.
P65 5 % B P B (pET-1058F12) H AN SR ELA R RELAHITY
BL21 (DE3) plySs (NovagenV 8] =), HEAFMEE (LKRE30pg/ml) WLBRARKE
FREEH, % E@BL21 (pET-105812) FE3TCHIFREX M AKM, WAIPTCEAKRE
Immol/L, #LERFRSAE, BOREFHE, FRFRHE, BORELRE, At5e
AN A® (6His-Tag) &4 EF EMAEHis. Bind Quick Cartridge (Novagen/ ]
) #HATEN, BETAMYENESASEER26.07, £SDS-PAGER K, &
26. 07kDa 2b 13 %8| — ¥ — 4% (H2) . HiE 4% 8 ZPVDFE L F Edans KA iE #
TN BEBRFF o4, SRN-SRISANERAM 5SEQ ID NO: 2T A N3 15 E A B
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AT 2ME.

THHS WA EB26. 0THARN &

F % K& R (PEAEER) CRTRAFEEDL26. (TRREN £ JK:

NH2-Met-Leu—-Leu-His—Gly-Gln—Asp-Val-Ile-Thr-Yal-Ser—Asn—G1y-Gly—COOH
(SEQIDNO: 7). ¥iZZ RS hERaFnEaEEREMBEEL, HiESEN:
Avrameas, et al. Immunochemistry, 1969;6:43, Himg LR B E G £ hE S
IRAREKEMNERREL PXERALEEOFKEANI T R K RER R
TR, RAZIS pg/ol S Fa R a5 IKE S W E B BELTSARE % i
HR TR RE. F&EBA-Sepharose AR AR AL H+ 2B L 6. HF K
4 TRAFE N W SepharosedBAE b, FFF BN KL 1e6% 20 EHF Ry,
FRIRE A AN T R G AFRED26. 074 4.

LM 6 AR AN S AEHR N B MRS RA N A

AEAZRAEERHEBRTREH S ENEEHR BARRREHAE T ENA
#, WRAZEHTERFRENEFLRSREH LA EELH cDNA SUERKLL
ETHRTEERARNHEBERFIPENFARN S L ERFT, - S ETH
FHRABNAL AN ERHFRFFIBEFA RN ERF I EEE A RABREHR
mprNRERTRE.

ASLHEA B R AKK A ZZH B SEQ ID NO: 1 pHs BB ELFE
BRABRAERZRS, FRRBRRTRER -~ SULATREEERRKANEHH
BRI AF RS ZBHBAFF . RERR T HGEDE R BE % . Southern B # .
Northern WM E WA S, CNBREHFUNERFRERETERE LEE
AEARFNSRER. ZLEHRAHFEE: B THENREYE AR TS HH
KRG HATHRE, UERELHEAFSERENG ST R EE KNS
RYFrtatn. KRERRXARSHFLERANEX R RS, FREERFEH
MEBRR. RRFBZF, RAX LWERSH —RP B 5 RiRE . KR A A
REBERENARAG (WRRERERREGERE), UERRERREKERAKE
HARUEENGET. AIAALANRHEBERL: - XEHERe5XXANSE
MH® SEQ ID NO: 1 MEREANEMERF B, FoXRHERBLERXAL
£ 8 SEQ ID NO: 1 MR EAMY B H R B, A SEHA 2 F B8 &6 28 R
HHEEREREL, ERHRENNABREHET, F-XRAEHBNERFFE
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TR A AR
—. AW HHA
MALAE ZHE® SEQ 1D NO: 1 FHBEMFB A BAER XG4, NE

BEUTEMNEELRY AT E:

1, JEANMEHTEE N 18-50 ML HE;

2, GC&& A 30%70% AT IE4R M 40 25 1 An;

3, REAMELEAHREH;

, FEULEHENTEN AT, KRR SEITENFAIN, GELZW
WA B 5 HKIFEFFI X (BP SEQ ID NO: 1) et w B A EAFH &
REAEH#TRREME LT, H5EEL2TEHYFABEEAT % FHEL 15
MNEGHET2HE, WZWHRFH — BB,

S, HIARHRERARTNALREANENBH4 AN H - FHLhH .

58 R LA L2877 T B AT R DR I A R LT AN 4
B4 1 (probel), BFHE—%#H4, 5 SEQ ID NO: 1 tyEBEH BEAR
R E 2D (41Nt )
5'~TGCTGCTGCACGGACAGGATGTGATCACTGTGTCCAATGGA-3" ( SEQ ID NO: 8)
AEF 2 (probe2), B-F& — X4, MYT SEQ ID NO: 1 syt K Bt &

HEARBROEBZRERF (4INL):

5'~TGCTGCTGCACGGACAGGATCTGATCACTGTGTCCAATGGA-3' ( SEQ ID NO: 9)
HUTRAEZE S RAXGEE AT G ERARA KT F 25 5% i

DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) DL & % K] th 4

FrRELIRFMEED (D FREIREE) (1998 FE R (X1 FEBAEEL

., BFHKRA.

M o 6] A
1, A8 25 /KR 41 4% 3 3R BX DNA
TR 1) BE ST LEAN T AL RNBERE B ARBRE R

(PBS) Wy FILAH. AWIRFARTEAR AR, BEPRFHALENE. 2)

L 1000g Byl aEE L 10 490, 3) AR ZW%E (0.25mo0l/L FEE; 25mmol /L

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

EACRABAIRBULEIRALEN, EEHALREAHBE, 5) 1000g FO 10

a4, 6) ERMMBIE (F 0. 1g BWALR R 1-5m1 ), FL 1000g FO 10

g 7)) RARBEPREENE (0. 1g ZWALHESM nl ), REBUTHE

4
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B3R ik
2, DNA &y K83 % 7%

S B 1) A 1-10ml % PBS ¥ £5/, 1000g H 10 o4k, 2) AAMBAER
ERS AN (1> 10° Zmpe/ml) H A KA 100ul HAEHE, 3) v sSDS 4
WEHN 1%, WwRAETEMEZ A SDS HEMANB ERITIESF, ARTR2M KA
BB BT DLBRE, BB R TR, XS ERmEOI0 AR TE, 4) e
BE® K FAWE 200ug/ml. 5) SOCCREBBRE 1 AHRAE 37°C BRIRFRIE. 6)
FEEBER: 404 AR (25 24 1) #82, APECHEFEC 10 8.
WA EESE, ENEFHITEC. 7) $AMEHEHE. 8) ASHHTEH:
FOXBE (24: 1) $h#2, B 10040, 9) 4 DNA Y RARSEH ZHE . #8)5 #4T DNA
s b fo B YLIE.

3, DNA 8 #4ifhfo 2, BT iE

BB 1) B 1/10 4% 2mol /L BB 4 Fn 2 {24RF14 100% 2.6 4 B DNA B =+,
WA, E20CKE 1 DMHRERE. 2) BN 10454, 3) AOREHE N 8.
4) B T0%A 788 500ul PEIIE, B S o, ) MR B M 28, A S00ul.
AZEERBILIE, B S a4k, 6) MUORESE N OB, REERAKLEERE
RACEBRAR. ZATH 10-15 o4, UWEXEIBER. FEFEFRERST
B, TUEREHBEM. 7) DUMRR TE SUKE R DNA JLIE. (K3 AR % A B
GokR, FEZEAIE M TE, BEZE DNA RoBM, & 1-5x10° AMFTRBAKY
#i 1ul,

MTE 8-13 P BAVA Fb ik £im e, TENTEERTE 14 PR,

8) 4% RNA B A fuZ| DNA BBxkwd, ZRE XN 100ug/ml, 37°C {R78 30 44k, 9) fmA
SDS A7 e K, ZREAH A 0.5%F 100ug/ml. 37°C {RiE 30 o4k, 10) A%K
Ry Rm: &4 AR (25 24 1) @RKNA, O 10 4. 11) AUHBH
A, AEEFHES: RARE (24 1) EFHE, B0 10 2040, 12) MUHH
AA, A 1/10 KR 2mol /L BE®E 45 A0 2.5 A A B, RYE-20C 1 B, 13)
A T0% 7B R 100% 7.8 kg ilie, sATHR, EE€8R, TRRE 3-6¢ SR, 14)
T SE Aggo Tt Aggo LA DNA SR AL K =%, 15) ¥ EHFRTF-20C,
R ) A |

1) B 4x2 kFBURNGHBRTEEE (NC ), AHEEXL 825N S48 T
BRMS, G- BH4ERK NC B, UWEEEEN IR IRy 5 A & BRE &M
BESFRE .
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2) RBEAMEEISHA, ETHBEL EZERFET.

3) EFiZHA 0.1mol/LNaOH, 1.5mol/LNaCl #yy#k E 5 o8k (HK), WTHE
FEMEA 0.5mol/L Tris-HCl (pH7.0), 3mol/LNaCl BJE4LE 5 o4k (FK), B
+.
4) RTTHEHRF, UBEBEHE, 60-80°C EE TH 2/,

HAF B9 AR
1) 3u1Probe (0.10D/10p 1), AN 2 u lKinase i, 8-10 uCi y-**P~dATP+2U
Kinase, LAZMAn EF4EKR 20ul.

2) 37C fRig 2 /N

3) dm 1/5 R RB AR F (BPB).

4) 1t Sephadex G-50 #£,

5) E# *P-Probe Pt MBI 6K EF — 1% (T Monitor ).

6) 5 /%, WE10-15%,

1) ARERNERENELEE

8) At — MW ERE BN BT & &4 "P-Probe ( 8 — & jif #y-""P-dATP ).

KA B TRBEF, A 3-10mg F 4 A (10xDenhardt s; 6xSSC, 0. Img/ml

CT DNA (/NFHIHR DNA). ), HEFHOJE, 68°C Kk 2 /Mg,

AT
HERRY£—A, MAREFORY, HFROE, 4270 KEERLHE.
B
T 0
1) B B RRFHARE,
2) 2xSSC, 0.1%SDS 2, 40°C # 15 44k (2 3k).
3) 0.1xSSC, 0.1%SDS #, 40°C #% 15 44 (2 % ).
4) 0.1xSSC, 0.1%SDS #, 55°C ¥ 30 4% (2 %), ZEiBuET.

168 E AR
1) BUH B 2 SR RE.
2) 2xSSC, 0.1%SDS &, 37°C ¥ 15 4% (2 3% ),
3) 0.1xSSC, 0.1%SDS ¥, 37°C ¥ 15 404F (2 K ).
4) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 4%k (29%k), ZBEET.
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X-tE B#¥:

~70°C, X-}X B B% (JE A B AR 42 20 SEBC AT P 58 58 10 2 ).

LR

RAGEEREAGATHERER, N EEMRE R AU M 8 RA
HERE,; MRAGRERELAEAFTHRTESR, H4 1 QETHAARRE
HEBTFE AN FA RPN HRE. BWTARS | ElfE s RL
A Z B HBREFRERAPRFERERKE.

45 7 DNA Microarray

HEMHE S ABMESE (DNA Microarray) R B EREHE AR E A
AHEFEFHAMTLOFHEA, CREEAEWREAR BAFN. S50
Pl LKL, R ATARNA N E#THREN LB, U
kBB, BR BHREHONANEENEN. RAANZETRTIENE DN
ATREESHEARTHRAEMRFTAE DG, FRA0 L4 245 M3 2 H 45
RFEERFEXFRAR, RAWLE, wRthWERm. XEEFEFRE R T
E, % 4% #3%#, 07 %% X# DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. & >Cuk Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
(—) ix

A M E B 2K cDNA 1t 4000 & Z A2 H B F 70 15 4 ¥ DNA, B HEAR KA 1Y
FHHB. FeMNaopBd PR #ATEH, AUAETH T WERAREAZ
500ng/ul A4, F Cartesian 7500 SA{X (W@ % & Cartesian A 8) & FTH A
Ft, BSEZEWEER 280un, HERENHEH#TAE. TR ETEIK
BRACP R R, RBE TR DN ERaEsgh ol &kt . HRAET S REX
WA S MR, REREANAFELESRE:
B IIF KA 4 /D
0. 2%SDS FLik 1 7485
ddH0 F#F K, K159,
NaBH, 3 [ 5 2-%;
95°C K H 2 404,

wn BV -
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6. 0. 2%SDS ¥ & 1 2-9%,

7. ddH,0 % F K,

8. T, 15CETRAEA.

(=) HAHFRIL

Bl - 50l MARBEAASNEHELL (RETRANERA) T4
# % mRNA, ) Oligotex mRNA Midi Kit (& & QiaGen A8)) 454k mRNA, i it R 4
F 4 B % % ok 7 Cy3dUTP (5-Amino-propargyl-2-—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, Wy B Amersham Phamacia Biotech /A #])#Fil,
ARORAH A H mRNA, B KR A CySdUTP (5-Amino—propargy!-2 —deoxyuridine
S—triphate coupled to Cy5 fluorescent dye, ¥ E Amersham Phamacia Biotech
NI FIEAEBE AR (RETR A EEHE) nRNA, 245 R &R, K
R BA I8 RO |
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) £%

AHHEXREULAMALGHEHE L —RA& Unillyd™ Hybridization
Solution () § TeleChem A &) AP HATRK 16 b, EBRMAKER (1x
SSC, 0. 2%SDS ) #%i&J5 A ScanArray 3000 H#{X (M@ £& General Scanning 2
) #ATHEN, RN ELA Inagene % (£ Biodiscovery AH ) #HATHE
AHMRE, HHEARH Cy3/CyS .

PLEAL R T AR (SRR Bk ) 28 BB RACE SR ALO2& AR
0. SUFBSHE AL 37. CUUMRBMLO2ZMMaAk. GV E M. JRAT. BAMT. JE. JeJ.
BaRE. RS, BRAN. BRAZA. BE. RAE. REEISACy3/CyStps A
A, (EH1) . hETAEEAFRHASEREZE26 0T ASKEaREERMM.
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(1) — M fE B

(i) RHAALR: AFGHEEG. CTRERLF T
(i) FH$%8:9

(2)SEQ ID NO: 1#4 1% &.:
(1) F 5 454 -

(AYKJE: 1647bp

(B) XA B

Cr M. X4t

D) #HEH: 44

(ii) T HA: cDNA
(xi) F 5 #®: SEQ ID NO: 1:
1 TTTAAAGGGAACAACAGCTGGAGCTCCACCGCGETCGCGECCCCCETCTACGAAGACCAA

61 GTGGGCAAGTTTGATTGGAGACAGCAATATGTTGGGAAGGTCAAGTTTGCCTCCTTGGAA
121 TTTTCCCCTGGATCCAAGAAGTTGGTTGTAGCCACAGAGAAGAATCTCATTGCAGCATTA
181 AATTCCCGAACTGGGGAGATCTTGTGGCGCCATGTTGACAAGGGCACGGCAGAAGGGCCT
241 GTGGATGCCATGCTGCTGCACGGACAGGATGTGATCACTGTGTCCAATGGAGGCCGAATC
301 ATGCGTTCCTGGCACACTAACATCGGGGGCCTGAACTGGGAGATAACCCTCGACAGTCGC
361 AGTTTCCAGGCACTTGGGCTGGTTCGCCTGCAGCAGTCTGTAAGGTACATCGCAGTCCTG
421 AAGAAGACTACACTTGCCCTCCATCACCTCTCCAGTGGGCACCTCAAGTGGGTGGAACAT
481 CTCCCAGAAAGTGACAGCATCCACTACCAGATGGTGTATTCTTACGGCTCTGGGGTGGTG
541 TGGGCCCTCGGAGTTGTTCCCTTCAGCCATGTGAACATTGTCAAGTTTAATGTGGAAGAT
601 GGAGAGATTGTTCAGCAGGTTAGGGTTTCAACTCCGTGGCTGCAGCACCTGTCTGGAGCC
661 TGTGCTGTGCTCGATGAGECTGTCCTCGTGTGTCCTGACCCCAGCTCACGTTCCCTCCAA
721 ACTTTGGCTCTGGAGACGGAATGGGAGTTGAGACAGATCCCACTGCAGTCTCTCGACTTA
781 GAATTTGGAAGTGGATTCCAACCCCGGGTCCTGCCTACCCAGCCCAACCCAGTCGACCCT
841 TCCCGGGCCCACTTCTTCCTGCACTTGTCCCCAAGCCACTATGCTCTGCTGCAGTACCAT
901 TATCGAACGCTGAGTTTGCTTAAAAACTTCCCACAGGTAACTGCAGGCAACATGGTTTGC

30
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961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621

16
31
46
61
76
91
106
121
136
151

TAGGATTCAGGAGATCTCTCCAAGACATGGATGCTAGAAGGCAGTGCTTTTGAATCTGGA
AACGTTTGCTCTTAGGCCCAAGATTGATGACACCTTCCCGTAAGTGGTTTGAGAGGGGGT
AGGTAGCCTTATCATAGAAATGGTGTATTTCCTCCTGAGTATTACAAAGGATCTTTAGAG
CAAAACTAGTGCCTTCCTTAGTCCAAAGGAAATATGGGGACATAAATGAGAGCTTCCCCA
TAGATAGTAAGAACAAGCAGCATGGGATTTAAGATTGACCTGTGCCTGCGTTGGAGGTAG
GGAGAGTTCTGTTTTCAGCTGTAGATGCAACTGAGGCCTCCCTCTGCTCTTAAATGCCTG
ACCATTCTGCTCCAAAGTGGGGAGCACTTTCAACTCTAAGGCCAAGGGCCTTCCCTGGAG
AGGTGACCCTCTGTAAGGCAGCTGGCTAGTACTGGTCCCATTTAGGAGCTGATGCCTTGC
TTTTCCCCCAGACTGCCCTAGTGAGCTTTGCCACCACTGGGGAGAAGACGGTGGCTGCAG
TCATGGCCTCTCGGAATGAAGTGCAGAAAAGTAGCAGTTCTGAAGATGGGTCAATGGGGA
GCTTTTCGCAGAAGTCTAGTTCAAAGGACTCTCTGGCTTGCTTCAATCAGACCTACACCA
TTAACCTATACCTCGTGGAGACAGGTC

(3)SEQ ID NO: 28415 K.
(i) F 5 44
W KFE: BINEREER
(B) KA. §X4%
(D) A& Lt
GDATFER: 2K
(xi) F 5|4k : SEQ ID NO: 2:

Met
Arg
Glu
Gly
Thr
Glu
Ser
Ser
Val
Gly

Pro

Leu
Ile
Ile
Leu
Leu
His
Tyr
His
Gln
Ala

Ser

Leu
Met
Thr
Gln
Ala
Leu
Gly
Val
Gln
Cys

Ser

His
Arg
Leu
Glu
Leu
Pro
Ser
Asn
Val
Gly
Arg

Gly
Ser
Asp
Ser
His
Glu
Gly
Ile
Arg
Val

Ser

Gln
Trp
Ser
Val
His
Ser
Val
Val
Val
Val

Leu

Asp
Glu
Gly
Arg
Leu
Asp
Val
Lys
Ser
Asp
Gln

Val
Thr
Ser
Tyr
Ser
Ser
Trp
Phe
Thr
Glu
Thr

Ile
Asn
Phe
Ile
Ser
Ile
Ala
Asn
Pro
Ala

Leu

Thr
lie
Gln
Ala
Gly
His
Leu
Val
Trp
Val
Ala

Val
Gly
Ala
Val
His
Tyr
Gly
Glu
Leu
Leu

Leu

Ser
Gly
Leu
Leu
Leu
Gln
Val
Asp
Gln
Val
Glu

Asn
Leu
Gly
Lys
Lys
Met
Val
Gly
His
Cys
Thr

Gly
Asn
Leu
Lys
Trp
Val
Pro
Glu
Leu
Pro

Glu

Gly
Trp
Val
Thr
Val
Tyr
Phe
Ile
Ser
Asp
Trp

31
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166 Glu
181 Ser
196 Asp
211 Tyr
226 Asn

Leu
Gly
Ala
Ala
Phe

Arg
Phe
Ser
Leu

Pro

Gln
Gin
Arg
Leu

Gln

Ile
Pro
Ala
Gln
Val

(4)SEQ ID NO: 3ty1s &
(i) FF 7|45 1E
WKE: 24
(B) XA : HB

(C) 4% M. B4

DY B M 4
(DTN EREFR
(xi) F 7 #%#R: SEQ ID NO: 3:
TTTAAAGGCAACAACAGCTGGAGC

(5)SEQ ID NO: 4841% &,
(1) JF 5| $4E
(A KE: 24
B XA ¥E
(C) 4ME: B4t
D) fm4h 4540 &tk
(D FEE:. BEHEF®R
(xi) F 7| H#3: SEQ ID NO: 4;
CACCTGTCTCCACGAGGTATAGGT

(6)SEQ ID NO: SevfE &

(1) JF 7| 4%4E
(A) ¥ B 3353
(B) XA. ¥]

Pro
Arg
Gln
Tyr
Thr

Leu Gln
Val Leu
Phe Phe
His Tyr
Ala Gly

Ser
Pro
Leu
Gly

Asn

Leu
Thr
His
Thr

Met

Asp
Gln
Leu
Leu

Val

Leu
Pro
Ser
Ser

Cys

Glu
Asn
Pro

Leu

Phe
Pro
Ser

Leu

Gly
Val
His
Lys

24

24

32
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O #d: 24
ECENE-T ML
GDRTFRE: EHER
(xi) F & #4538 SEQ ID NO : 5:
CCCCATATGATGCTGCTGCACGGACAGGATGTG

(7)SEQ ID NO: 6#yfE &
(i) F 7 4HAE
(AN K E: 3@ #
B XA: ¥R
(O 41 i
D) I &k
DATFXE: EuHER
(xi) FF|#k: SEQ ID NO : 6:
CCCGAATTCCTAGCAAACCATGTTGCCTGCAGT

(8)SEQ ID NO: 7#1 &.:
(i) JF B 4H4E -
W KFE: ISANEEB
(B) KA. fXH
EZENE- B X 3
DA FER: 2K
(xi) F 5| 443£: SEQ ID NO: T:

33

33

Met-Leu-Leu-His-Gly-Gln-Asp~Val-Ile-Thr-Val-Ser-Asn—-Gly-Gly

(9) SEQ ID NO: 8#Y1% &,
(1) F 7|45 1E
(A) K. 41
B) XA Y%k
€ fEM: 24
D) FwIEEH: Ltk
(DaFEY. EHER

33



(xi) F A\ #3x: SEQ ID NO : 8:
TGCTGCTGCACGGACAGGATGTGATCACTGTGTCCAATGGA
(10)SEQ ID NO: 9#fE &
(i) /5 7 454
5 (A) K& 41
B) XA ¥YB
C) M. 24
D) #IEH: &k
(IDTXA: EHHER
10 (xi) FHI#3L: SEQ ID NO : 9:
TGCTGCTGCACGGACAGGATCTGATCACTGTGTCCAATGGA

41

41

34
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