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1. —FoBEHEK-ACES 10, HBMEETEELSH: SEQ ID NO: 2 Fr Ry
FEBFFNLRK. RESHNERFR. XUBRTED.
2. WAFERIFRNER, HBEETHREK. XUARITEAANEAER
FHIEAE SEQ ID NO: 2 i nth &AM T 5| E ) 95%Hy 8 F %,
3. R FER 2 RNE K, HBAEAETERAEEA SEQ ID NO: 2 Frr &3
W5 £ K.
4, — Mo BNIBRETR, ERTETHREZUEFRESSE TA T & — M
(a) %A AA SEQ ID NO:2 i TR EBRFFIWERBE B, XU, T4
YW EBE®,
b) 548 (a) EAWEHRER; &
() 5 (a) B (b) HED TMHEE LI HEFR,
5. WRANERIFEANZZER, HREETHAS B ERE S 5T A A SEQ
ID NO: 2 i R B EBF I L B H R, |
6. AR ER4RNEBHR, REEETHREZEEFRYFH L 4H SEQID
NO: 1 et 258-539 { # % 5 8 SEQ ID NO:1 ¥ 1-1334 L9 /F 7.
T. —~BEHANREIBFRNELEE, HBETEETERERFER -6 PHHE
~—BHERFRSBEREFE. REREREREREHETRY A H K.
8. —MEHNFLUF MW BEA IEAEZEN, IR EATEREE TT
—FfE T A
() ARAERTHANEAERE LB RNEEIER; R
) ARFER4-6 FHE-BRANERFTREBHFREALIBINETAR.
9., —MEAACED I0EENS RN HE T, EREETHRY E0E:
(a) AREACED 10AHT, EARANERS RN TEE T8,
(b)) AEHRUFLBEEAACES 10 MW S K.
10, —HEE5LRECHTER HBTEETHAREERSACEE 105 RNE
Sl NE N
11, —KkEYPR AT LRERERRENCEY, HBEETENEEMN. (L3,
RABMEACEE 0 ERANLEY.
12, M EX 11 Frdtvthey, EHEETEZSEQ ID NO: 1 iF S H
MRS B XFF.
13, —MBRAER 11 FREEONNA, EREETHRACEGHAFRATAGC
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BE 10 EARN. RINEMN T E.

14, —FRMERHER -3 FHE—RAERFTE S R X HRFEER DR
Mk, HEEETHABERAF RS KN RAE, AHQMNFL S RANTEXE,
RERMNEZBHFRTIRFTASIRRZBREUREOHFRER.

15, A ER -3 FWHE-—BANERFRSROEA, HBEETERATH
BAGCED 10HEAY. BFR, FRAAXGHA; REHA TRBLEELEE.
16, A EX 4-6 F A —BANERFANERSTHNA, EREETEHE
N MR TEBRT RN, REEARMA TR, &8 THEEXEY
H AT .

17 IRAER -6 R NN FHE-RAERFTRNEK. FHERIALEGHY
A, AREETRIEZR. SHERIAEUL. BN, HFRA R HA
NEeHBABEEAHF L THETIWEKRARENDRIRBTEACER 10 7%
MEWERREENLEH.

18, MAER1-6 R 11 FHE—RMNERFANEIK. ZHHRILEHENE
A, AREETRFRAZIK. ZHHERANEHHEA TRTEERE, oK
M, HIVRRFEREERREXRENTH.
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H, HA 3

—MFHER——ACED OFREIMFRANEIHUTR

AEARTEMBARIE, AR, ZXAHRT —FHFHER-——AC
EE 10, DREBLIFRNEBERFT. REAAEFRUIBERNE KD
W& EARA.

FHBRANKOR MR TERZ AN EABAKE, I TAREFESRR
AT, —LRAREBEAERTROARAR, FERI N ARBERTEDE
BR. XMAETHAREARANSETUENARNEK. 28, T, 2UBK
HEAUREMERTRE.

mpgE L 3 Mo RAFTRA: (1) ApEdowFEE ERTHERN;
(2) Wi EEER, AYS5RBELEANES A TRMEMAER, (3) BREAY
REREEFARREELAR, ERXHIFTRATRBEIE.

FEASREEMMERR AR AEENIR. EARES L TREN
BHEF. AKET. SRET. ARAFEROAZEBE, BN TFIRE,
Rt 5 EkENTRESCHRBERTIREAGHHATESRT. REETHETH
Vil R EE XD, AREEZERTSN 3/ (1) BTEEB/RKNTE,
(2) HEEMAZEEHE; (3) 56cFaHMRNTK.

ECEORBBRNZIARE—RABHARBE T RWERBRE K. BES KRS
SHREZTRNME, FZERERAMN LA CTPE4WAYED (CEH) W
CREES, XFAFHMAELNERS (R ETEE) . TIARAZRELY
AETCEAMBEATRNEY, BTEEAERINEREAETFHEEHE, &
EREMEARDREAEO RS HABRNITH.

CEEAFZRPMBRFRIALBERLE, FARNMEHLENBRAE TN
CAMP B2, T, CEOLUHREREORESHELED.

CTP #46F8 (MR CEE) ELYERNEE ZHER, SRAKNER.
FERE, BUSRRABFORMNEEENAYFESH. (TPELEAXTLNE
MAEEFEK, : Ras KiK. Rab REE, FHEARKXHEERLZOEELR .
FHAREKEFEF-TuRRFHAANCET, MEAMNKLEHRE T KE GTP
SLEFARENECRR. CEERENRRAALHARTN CTP 45K, GTP
GLXFELYEABELNSTAX, EHHLE P, CTPELHETRATE
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Wiz 5L k%k, AW, CEOELAVEANFTERINEENER, HERAREH
RRALHMGFERBAREONRERE, AT XEME 2 MXkRA, w:
EREUERBREIE. ERATENLE. BNALERAERRE.

1997 4, Staoru Senju, Yasuharhu Nishimura £ AMNB P T HEHF 7 —fM
FHRBEETPELEFNEAGP-1, AELERLA, ZEAEANG-1 &
B X AGP-1, CCP-1 ZHE MM, HA—FHCEAXKNERR, B2ARTH
CTP & & & )F.

FH CEAREANLRNRRBEALSENEHRE, BRENEAGERT
BN EEBFF H B—CGTP &4 &F: Gl: RVAVVGNVDAGKSTLL; G2:
RHKHEIESGRTSSVG; G3: ITFIDLAGHE; G4: FVVVIKID, X WAEF X ¢ E B 5 GTP.
GDP £ 4T HAMF RN EAME., XR—FOEFORKNRAELE CTP &4
EOMMN, EEAMEARERLIEENER, HYFENENREAHEERER
4 g oy 3 76

WIEEE R4 K, 8BRS B . PMA+# Ecv304 48 B #k . LPS+Hy Ecv304
MBIk BI IR, EH R A% MM 1024NC, Fibroblast, 4% B -F##, 1024NT.
JER R fo 2K B FRIB, 1013HT. JEHR MK fo R A A KE TR B, 1013HC. SRt
BERMME]. BMAES. BAE. B, FEaRKE. A BE. AR
. ZHEE. RITEY, AXANEZRARZIESACEGWREAGEF AN,
B —Fh b TR EM. REXAFHFLHACER 10,

HTFwEHRAGCES WEOAERY ARSI BB RTSENEEES P
REEER, WEHACXLUATIBRTBRAENES, BMAHE T —HFE
ERB4 5 EXURABHACER 0FE, BHARLEIIMNEONELARFT.
FACEA W EOHRSEAANLBL AL B LEOEREMERRSTH
ERARBETEM, IHEOTHHRFLER I FoWfo/R T4t Hik
AEERDDDNMREREEN.

ARPAH-—NEARREDENOFHNEIR——ACEG 10 LKA B XM
AT £

ERAND —NEARRGRDISE RN EHFR.

AZRWH —NENERBEEFRDACED LINEREFRNWEL KK,

ERPANG - NENERBEARDACED LUNEREFRNEATHEAF
£ )
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KEHHF - NEHERREETACKT 10F .

AEPHE - NERERBHAREANER——ACEB 10 HHK.

AEHHE - NEWRBRBETHRNARASL K ——ACED 10 HERLE
M. WAL BEA. WEA.

KEAH A - NEHRBREDWRITEACER WOREMXNERGF .

FERFR—MoBHER, ZFKREARN, ©&2: A HF SEQ ID No. 2
ERABFAHERK. XERFETKR. AWFEERBRITED. BEH, ZEK
& B A7 SEQ ID NO: 2 S EB)FF W% K.

AERARBR—MoBHRNLIUHSE, CRASE THANW - BZFRFIHE
AR

(a) % FLASEQ ID No. 28EBFFINF KN FRETR;

OEEZ: 531 AOEEN-FZ £:3.°F

CF@QROBYFUFERFIAAZDTOMEFAENEZRETR,

EAHl, ZZHERNFFIRSEE THEN—M: (a) A4 SEQ ID NO: 1o
258-539 fL W9 F F|; o (b) BLA SEQ ID NO: 1+ 1-1334 futy/F 5.

FERAGZNBR - FMEARRAZBERAKE, BARRERE, —HA
ZERARE IR MG F AR, AE%L. 3R E IR, —HEESE
FEREEERPERERET W EREKAE KN T E.

KEPRFR—RESRLAERERESSNITK.

EEFERS R —MERGEN. BF. BHBENEACEa IR EENL
LM FE, RARBAAEXLZHHER. REAXFRAZT ERENLENH.

AEHAF R —MREMEBUEA ¢ EE 10 BORERERXHERIKARZ
REWHE, AERNEPREFIR SR GEIBERFFIFOREL, I
BAEMERPRLA SR ER WM.

AEHUHR—MEREEN, CLHAEARAERIHERNS. BEMN. #57
BB A K B BT e AR

FERABRALEARNS R/ RSB ERERNEHTHRTEBE. REMK
FRAEMEREETHTAGCES I0KRERE NI RERO LGN AR,

ARPHEEFEE TAXHERGAT, AEXFHENBEARARTERETZ
8-

APAF R ERFFEANTARERERANLARL AL THE L
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“HBFT” RRENE®R. NERRSBFRAEABRTL, 6T UE
BE 4R AR HDNABRNA, BT BLE R NEE, REAXBRR X HE. %
B, RE CBEBRFI” BRER. K. SRABURFINRLHBRTL.
YREHAFHW “BRBFF” FR—BFAAGFERNFTERSTHEARERFI o,
XA AT B CBERE FEREUALBREARNYEFREARATHE
R R REER,

EURBEHNESR T BER-—REF NSRS LRI ERAL
SAMFARBBENSMERTI. FRAETEEELBRFF S BT RFF
HEARBEERG A, EARSS. BATAA BTN RE, XPH%
WEEMAEE EAEBAXUNENILERE, PREARSRRERAR.
Fhp T A ERTHAE, DAGABRSSRY AR,

Gk BREAEBFNBRMERTFINF —ARENEERAL T R 6
k.

HEN RO BREEXBF AR ERF I R L BB RRGEEY
AFHL, —MEENMARBREE BN, B EREFANELRINS
BEE-NIENEERINER.

“EMEN ZRAARRATHEM. ABRAYLEDRNEER. 200,
RiE “REFEN BRAAY. EANRAREURREABRELCEN I MH 2
Bt A R B LR S s B R A B

“WHA” EHLEACEEL S, —HTERLE AR &L ATAF
BURERNST. BHIANTUCEEEAR. HB. RASHRETRETE
S AGCEH1084F.

CHER” R OCE AT ERU5ACEEI0E AN, —HTHERAHAC
EUINANY ERRAEEERG ST, AN NTUCEEER. ¥
B. BA M HRETREETEEACEH 10T

“FE BMACEUINNBLART, BEEURESWABRRAL. &
SRV AR RACE B0 AT A WM. St AR R

EA LA ERER L TORRERMAANRTES. X, BERXTWR.
FABWEARAR BARENEEEALERAMLA CEH 10, EREAHA CE
B0 EERERERRBEER EHF AR —WES, ACEY 10 FRNAET
GEEL Y2

SHAN" & “Hi” BHEAFWBREMEEAH TACRERA Y S
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BEBEARES., A, FH “C-T-C-A” Y E5EAIHFF “6C-A-C-T" £&4. B
NEBAFZHNEITUEH AN RALTN. BRBZ AN ENEERTH®R
B E AR ERBERTARR .

“FEM” BHFEFIWEE, TURBLSRAERZTARE. “HBoERE” &
K—RHEHEHNFER, HEVPTHIMEHRL2EANFISBERN LR, X
T RS ESEERER RS A4 THITHE (Southernfp #
Northernfp # 4 ) Ribil. E & LF BN FHREXEHTESINHELFE
HFF S8FFENTHBUERBERENAGTHES. XATRERHBEREER
BN EGELFERRUEES, BARUEBEREANLAGERTLFIIMENE
SABRERERMEEER.

“FIFHE SR REAEFHR S A EARRKEZRFF b8 F F 5 F A
PHBELR, THRFFEMNZHEME %, wiBIMEGALICNE F (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNAE ¥ ¥ 3 1 &
B EdnClusterE LB M8 £ #F 7] (Higgins, D.  G. f P.M. Sharp (1988)
Gene 73:237-244), Clusterx @RS ER AR W EBEE 45T 7 H 7| 5
#. RERALZEUARBREALT. BNEERF T )77 A% F 5B 8 B F
MESERTT AT

FF3IAL FF 5B JE] IC B ) 2% A A 40

100

FRAGREHR—FFAPHRAESL —F BT HRREHK

7 DL R ClusteryE R A A Aty F E wJotun Hein M EHBEFHZ
] A8 B M B 42 (Hein J., (1990) Methods in emzumology 183:625-645).

‘M REEEBRFH X EHT A R B AARAENAE R RR
THRAANBE. ATRTITERANEERAL, FAETHNAERTELERL
ML EH, ¥ERFHAEARTEENERMBAR, EA1FEMHLH
EAAHMNEANAEERTAERER. P RARMHEAHR, HARNRAR;
AABG R A EABE, 24RMEFEAR, XRREARMREAR.

“RI” R EHZHONARRNAFFI EAMBHFRFA. “RAE” B¥ES
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“H X" AW R,

“PTEM” RIFUFPR G LAV BRANLEEHS. IHLFENH TR
k. BRERAELEBREART. URTANTHEREARD THEREAUNFR
:3:5E 9

‘B> RETEHRESTRERB, v Fa. Fab’), KFv, Heisiit
Z6ACEBL10NHRE KT E.

“ABRLIE” BEHEERELGRBNERRFIRELRBEAREKES
AL, B PR B IR 46 5 &R 1 Y LK.

‘OB —EBERERACRRNIE (A, FEERTENRHERAR
RAR) ZFEBE. kR, —MERFENSUTRIASZREETEIL T4
REAHSELR, BRARASZUTRIASKEA - LR EERR AT S H#
FRURAITRELSEN. ZHFENFUHFRTRERX - REN o, BTHX
BWEBERBESIMRE A0 —Ho. BREGCRASUTREARIR
Wk g, BN RELS RN,

WAREHA, “aRN” REMRAEELHFAFLI>EHR (WREXA
WHR, RHEFRHEIRATR) . wFREARANKARETHEREERF
FRERALBAEMLY, ERFNSRBIRIERENARARATREENR
B F, WA EAELE.

AP, “GBHACES 10" RHEACEST OEARLETERALEH
MXGEEEE. B EXIXEUR. FFABNEARAREAFENEER
GUEAREUACES 10, BALANSREFLRERFBRER L™ £ 8
—WMEF. ACKA 10 ZRAAEE R AERTF T 217,

RRPARMBET —MHFHER——ACEE10, HAEARER HSEQ ID NO: 27 7 1Y
SEBRFIABRN. RXPNERTURELSK. RARSK. AREK, RUE
HER. KRFEHERTURRREWE Y, REUFEROGTY, REAEL
BANREREZEE i, 28, BE. SFEY. Refiilamal + 7~
£, REEHAETFEFANEL, KRAWSKTURERLE, RTURFHE
R, RRAHNSRETEHERTCELLN FRARKE.

RERLQFEACEA 10HF B, TEAPXNT. WEAKARA, KiE
“HEB” o “fTaf” fo “ROM” EREFZLRERXLXAGACEY 10HFH
WMANFHREFEENERK. KERASRKROFB. HTEAREUBTUR: (1)

_6___
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X, HF - ABENEEBRREA PR TR ERTFALERAL (RBAHWER
FHEEBARE) RR, FERRNEAERTURRTUSR B BEF D FHRDH;
®A (1) ZIR—F, P - DPRENEARXBRERE PN EMEFAHE v EHBN
AAABARE; HH (111) T —#, HPRRALZRELS —Hhéeym (gL
FRREFHGLEY, AR -8®) Bé; BF (IV) IH—F, H+How
AEABRFIRECHARBERTHAENE KT T (W FF 7R 58077 H AR
L ERWFRREFERERFF ) BERAXHER, ZIHENFB. 0047 ESF0 3
MBI ERFRFIRAR BB RBEZA.

AEVRBTHENER (FHBEH) , XX hHGEA SEQ ID NO:2 &
EBFFHSRASBEREAR. REXVHZHERFF Q7 SEQ ID NO: 1 6y
HBFF., EZANSBHBREAANIERA RS cDNA XEFRAE. EREW
SHHEBRFT ALK N 1334 MEA, HFBERAE 258-530 R T I3IANEER. &R
BEEYCHZAEBLSEI, LERSACEDHHMNARAE, THRETHZA
CEE 10 EHAGCEAMMY LG,

AKEAHEBEBRTURZ DNABARZE RNAH R, DNMA B X cDNA, £ E
4 DNA S A T4 Ay DNA. DNA ¥ DAR B4 i 2 M. DNA ¥ BUE G 8 2
f4madtd. RARRLRNRDEFF L SEQ ID NO: 1 By R 8y 4 4 K ¥ 7 A8
AREREHANTRE. WREFFH, “BHOTRE ERLATFERED
FL# SEQ ID NO: 2 W E B M 4k, {B.5 SEQ ID NO: 1 fi R Wy 4 4% X ¥ 5 4 £ 3
WAL BT 5.

%7 SEQ ID NO: 2 R B F MW A M RERE: RARBRSL KN REFH;
RB™ERNGREF T AN RDFD,;, KRZRAHSTFH (FodEa i
HEBFH ) UREREFH.

RE “RBEPBNIBHR BRRAERDLERNZEERPEER Ik
/R EREFINELER.

FEHRSRERBREREBRNE AL, HEDERXAAHRANAER
FRWERRZRG . XMW Foiey. RELERNERATURRRKL
AWENTRARERREAN T RE. XLUEHFBTRECERNRERE. 8
KXERBRENERE. WXRGBEFEN, FAEREE N EREFROGBHED
R, ETBE-NBEIMERANRR., kBN, EF2AERERERE
& RRE TR

AEHTBREULTHEANFIEAZHERTR (ANFRZEAEED
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50%, thLAA TOUHEAN) . KRXWUKASREFPRFETERRATRS
MEBRTRAXNEIEHR. ERZAS, “FHEEE X QOAEREKETE
AR EE TR kR, 4o 0.2xSSC, 0.1%SDS, 60°C; 2 (2) Z & B Al &
MR, fo 50%(v/v) FELAE, 0.1% /4 fu¥/0. 1%Ficoll, 42C%; H ) NER
AFFIZEGERAEEDE UL, EFR ITWUL Lo A R ARR. FH, T
X EBED LIRS SEQ ID NO: 2 B3 o sk B & JK A7 A ] 0y 4y ¥ 20 e
o ¥ £

AEPESREULFHRGFIRXOGBBRFB. WEARAKAH, "HR
RBHNEEEL S 10MEEE, BERED 20-30 M EHR, EFRED 50-
0 MNBHB, BREREED 0AEFRUL, HBRFBROTHTHBRNT BX
AKEPCRIUHEF/BHLBHREACED L0 MEHHFR.

AEWFHERMERFBRAER UL BOH ARG, EEMPELENR.

AEAWRDACEE ONBRNSUEBRFIRAZ BT ERE. AW,
AASB RPN ARER)EL TR, IEBFACEESHRT: DARSYS
EFEAS cDNA XERXUAERABNSZRERFI], 0 2)RE E A%
U H A AR SR ENTRNERETRA B,

REFGDNA K BF A ek B TR HEIRE: 1) AEE 4 DNA 4% 34 DNA
F 55 2) L% & & DNA JF 5 LR 1% BT 38 % Jik o X 4% DNA.

g yEF, 2BEAELNARIEA. DNAFFINEEALF KA
BN K TR, ELEARNFTER DNAFFIHLE. 2B REMA cDNA B
FREFERNERA ARG EIKMME ST oRNA S AT R, BRF R E
Bk cDNA X JE. R nRNA I 2 A S MR BHEA, AAEETAH L®RE
518 (Qiagene) . TAy&E cDNA X 42 ¥ B9 4 i+ (Sambrook, et al., Molecular
Cloning A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . 5 2| B b4t B 4y cDNA X B, #w Clontech /A& By AR cDNA X E. ¥
: uﬁ)ﬂ%éﬁﬁ}ifa‘iﬁﬂt BUEEAR By ks b ok B

T E M Ak oDNA XUE AR K AR, X8 ELE (BRR
F): (1)DNA-DNA 2 DNA-RNA £:25; (D AFIZXEH@ABAREL QOMIA
CEE 10 WERANAKE, ODBIAZFEAINEEWFESE, RENER
REWEATY. ERAETRER, 4TERTERENA.

EEOMFEP, RXFAGRU4REREAN I ERANET —HoHE
B, B¥EZE) OAEHR, BERED OAMHER, EFRED SOMEH

_8_
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B, BREEZED 100 MEEHR. i, HENKERYEE 2000 M EHFRZA,
AN 1000 MEHEBZA. WAFTANRMBRERERZANEEFIER
WA AR DNAFF., RLANEARRTRHE R R YRT LR ERE.
DNA 4T AR D T A B R &, KA F R R .

EEWORFES, RMACEE WERXRANFAEFYTRAERFEA L
Western Bpilidk, RS ABEILIEE, BEEL %KM (BLISA) %,

N B PCR B A+ 3 DNA/RNA 9 % 3% (Saiki, et al. Science
1985; 230: 1350-1354) MAL 6/ THRE AL TR E . 4 AL BB K& + 723
A4 8 cDNA Bf, 4% %% A RACE 3 (RACE - cDNA KpbaEy #3%k), AT PCR I
Bl TREAIFAFHEALHHSBERFIERE L MEE, FTAEAS
AR, TRENS & 1R ik An sk Y38 49 DNA/RNA B

WERRBANRKLFNERE, RFEMDNARBRENZHHERFITAYE
W W B 4ok 5 (Sanger et al. PNAS, 1977, 74: 5463-5467) 2.
XRABEBFIANZLTABTLUFRAAEE. A TRELKH DNAFF, A
FERA#AT. AREENTSNTEE cDNAJFF, T RBERLSKN cDNAFF
7,

EEALSRAEELANSUERGER, URARKANRERELEM
ACEE 0 RDFFNERAFAIRTEANF I, UAREEARATEERLNA
Frik % FK Wy 5 % .

AEPAH, HBACEE 0HIBERFITHENREE T, UHKREH
AERRAEHMEBRNELARE. AF BE AR NAERE. RF
®. BERK. SHARFE. BN ERRSORES. THFIRSFIHE
#HE, ERALZHATEANEGEHEEIRT: EHEFPRENET I EGTH
F K #1K Rosenberg, et al. Gene, 1987, 56:125); HERIFWHEBEF REN
pMSXND 3 i #5 1k (Lee and Nathans, J Bio Chem. 263:3521,1988) fuff B & 4 it
PRAWERBETFARFENEER. £, REREFIANERNPRE, AR
P A TUR FTHREELARZEER., RERKBENW - N EEFMEEREFRFEL
FALth A, BET. WFIGEEMAEERETE.

FPRGBEARARBPO T EEA THERSEBAGCEE 10 8 DNA F 54w
HGENER/MERAE TN RERE., L FEELEERIEL DNAEAR. DNA &
REAR. KK EH H A S (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). Ffif #y DNA 57|

_.._9__
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THEREERNRAEARTHNEYRES T L, UHEFoRNASK. XEEHTHNR
FMGTFH: KBHATFEW lacH trp B F; AEEERWPLERT, EMEH
FAEM THEMEFF. SYVHERBEST. THABHSVI0BEFHT. K
HFREWLRs iy — SO THEHAZFERB AN IS AR LR E
hRAWESTF. REBRLOEMEREANEBERE LA PHRALT
£, EHAEEARBTFAS L ESS AN AR P RETREANE. BB
FEDNAZANRKEAETF, BEALA 105 300 MHEEXN, KATEHT
B EENER, TENATLEEEMEB AR —MEy 100 2 270 AHE
XH SVAO BT, AESRB AR NN ERETURRFERRETF,

WA, RAEERRBRAE - NREIANLESFICERE, UREHATREL
W EE ARG RANR, DEHARERAN A RELER. HERAMEYU
REEEAEE G, $ATARFENNAEZR AT FERNLS.

RPH—BERARFHE A FE LW EER/ BTRAETE (DR
F.HETE) foEEROERE.

AEWd, BODACEHIIWABTRACHY SR RN EARETHE
CRESANFIHER, UHBEAHZ4 B RRELARANER TIRAE £4
B, RiE “BiImp HEHZN, vadan, ARKEELAN, PR
M REBSEMHN, LS hEl. RERATH: AEHFE, BBEEE;
MY EE R GEDITRY, EVARrES, Yk, BEAKRURE S
® SF9; FHAamAw CHO. COS B Bowes Z £ JEMM%.

FAK T RY DNAJF R RS PTk DNA B A E AR KA E ZHETA
AFBBEARAARRGHAERARAHRT. YFEARBED L AHIFER, BRK
DNA YR Z AMMTERBMAKNE KR, A CaCl, - AH, BT R85 BAEKY
WP R, TH%ENER MCl,. WREFE, #4A0THEFILWHT EH#T.
UEEREMAN, THAL T DNA SR BB EIRE, S8 ¥R
WMAEWBHES. £FI. BRAEGEE.

BREANEADDNAER, ARALANIUERFITRARRERETE
Mg A GEY 10(Science, 1984; 224: 1431), —MEHPFUT HR: |

). AAEVFHRBBA ACEE L0HEIEFR REREK), BALHZS
HEBNWEAXIEEARL LRI CENF TN,

(. ELENEREPERE TN,

). AFEFREREBEFLE. ALEAR.
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ESE (2) &, REFANFEZAH, BRPHANEFRETREEMNKE
Mk, CETHEMMAKNAGTHRIRESR. SFZAREKIESNS
BEERE, BNy BEHRBLFFR)FIABNEST, HAHE
¥ IR —BEt e,

EHR (3) %, EASRTEETARN. HEARE XA, Hou s
mppsh. WEFE, TARAAHEN. WFNTHERERARIZHIBTESH
Fosi L EAWEY., REFERAFHEIRARG Ba ., XEFTREEEFL
RTF: BAWEARAE, BENEANLE @EHA® . BO. BEHE. BF K
AT, MBS, STHEN RRIR . RREN. BFTRBEN. BREHE
Hr (HPLC) fo T & M AR B HAR KX 7 ik 4 4

KEHHERUREEZRNRERA . B AFo R ATEERTRREN,
G, WA ESHME. BERBZE. RKR. £XRE. HIVRRUE MK
%,

CTP B4 BUTMA NS NMRARK, RARSFHRERR. 2RAF KR
FWEARFW TP EA4ERF, CTPEAXFAA ZHERF R, ELEMK
WRYFEEENE. BRFEETHESREAMNEAERANRE. BLEEON
FRBPERERAL PN ERBEREFANRERE, AT ABM 52X
W, tn: ZARTHBEREE. ARLTEAE. BHARRAAERTF.

AEARALPHNACEE 0T, ZEONRAEEDTEUERBREEY
kAEAE;, ARKLANSIRTATREAFND B BT, mEHEIHXE
THRFEREE, XUEREHEEFARTUTHR, BR. 8. ABE. LR
B, R, MABE. TR, BRE. REE. EABRE. PRERMENE.
EOREE. FTREEEE. PREBE. FLREENE. BREHRE. RS
B, 2EHASWEREE. HRNES.

KEHHWACEA O LTATYOH AT EMREZAMXHNLTERLE, X
BEFBEEEARFUTHA, B8, SIEH. TREE. IEL. LEEH.
Down L& . EAMBHRA. BAEHN. KEAFLLHEGRER. FHEEH
AEARE. BEBFELT LK. Langer—Ciedion FEHE. B4, AHRX
FAA, AT IHmEs. RELR. B . #AAMBIOEHEEED
Conradi 424/ 5 Danbolt-Closs & . AARFABRIAAE. EXEER
HEABERYE. EREABRE. UNEZTRY. ERAEAKEEE. ERMERK
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waEwE ik, BFHEWE. BB, Villians 4. Alagille FHE. I
P -KEGES.

KEHHAGCED OXRTRATUHMETEMREZRARERINAEER
GRF, ERERFEEESIRTUTHR, XABEXYX. BEEFHEFX.
BEhUTREAE., AMNHEESR. hRERPEXTXR. BEAMAEX. 0
EEFERE. REESWEF IRER. KARFRJEOMK . RAULRERE.
KRNBEELESE FHAR SEENE . CRTFRESE.EY ML 5K Wegener
WEMRKE. BEMLEH. BA-BREZEE. 5AXHEBRDERD. RAMNDR
PMRBLHERE. BHAEHEARMEEX. BFAKMER. REFEAARNK
GAE. BAARETREER. a5 A RBURRE.

EEPLRETHRACSYULEZRE B KEEFEHHRAACEa 10
BN T E., BAARBACEO 10RBRAREESEAME, TEHRME
tRET SRR RN R A NEE. fln, BEHUNFET, ¥
HIFAMERREREACES 0 WERNSFIENAGCES 10 —RBFHR, KE
NEHMREX M FELABEER RS,

AGCEE 10 HERNEHEREEOHE. el THREEXDFXUNE.
AGCEB I0WERATUSACES 1043 HBEME, RENHES KN
Fh, RESUSRNERMLEEEAFEZSRARRKELENFIIRE.

EFREAERANAL S, TURAGCES 10 nNEDFTHMESF,
BARAUZTAEGUAACEE 0FEZTEZHEERANEERAEHNENET
ERAAN. AERFRCAWHRZEFE, TUFRHERERANER N ARtk
MAEUY. BEACEE I ELSWARSPTIEARIRAIENTRHALGNEA
EBRESTEHADARAENL RETRSE, W, —BERACES 104
T#HATHFIE,

AEHRBETRSRK, RERE. T4, XOWH w1048 1EN TR B
EFERENTE. REHETURS ABRFERETEHRKR. RXARRME T4
MAGCEE OMERTHEAFE., XEHELEELIRT): FrBHE. 2
TR, BASFA. KA. Fab BB FfuFab KB XEFAWH K,

SRERRNAFTRAACES 0 EBERAZIY (XK, MR, K
BRE) WHEHBE, sHEATHTHELARRYE, EEEFRTAHRERNE.
HEACEE IOMERRAARNBEALEERR FRABEA Kohler and
Milstein. Nature, 1975, 256:495-497), =& A, A B XEH A, BBV-
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RABEARE. YWAEBERAEABNTERELNEKENATHALANEAL
# (Morrison et al ,PNAS, 1985, 81:6851), W LA A= B EFAENE AR U.S.
Pat No.4946778) W A TAESHA CEE 10 2B HE,

HAGCER 10 WHATH TAEARALERERS, RUBRFERFHAGC
EH 10,

EACEH 10E&4MWETHHNELTAHRRERCERID, ENERTR
AR oA, AR EERIE TR TN — AR Y B A T
HENENAMETTES.

FARETH FRIT4T AR E—BABANAEFTE. PACEE L0FE
FoWERRAAT EAYIANEE EEEE, ERAER, LEHF) AN
Hh, —FBEEHYTEREFASREXBRN 0 SPDP, HEHANERE, AR _HREH
X, WEEESTHEL, XXX HAETHTRRAGCEKS 10 [HHEH .

KEFFHAETATERRTAHEACED I0MXHER. HTELA
BT LR SR A CEE 10 &~ £ EHK.

AERASREEREMSMACES I0XTHLHRBE T &, XERE
RAGE R, DAFEFISHATAAAAZNE. RETHENMAGCE
B 10AKF, TURAEBBACESD WAESNARTHNEERMATOHAGCE
B 10 RAEA KRR,

KEVEWE KT RERE, B, FRTHANEN. LWFERBHTH
BB, FHT SR SR - HWRRE KN, EFWREHTRESA.

BEMACEE VWS BEROTATEMNETEY. REBTEATAT
BB TACEA I0NEREARRE/AESE KA BN BHEE. LFHNRHM
BY., BEAWEEATSEAWREEPR TRHATREAERAAGCER 10, L
HE NBEERACER 10FH. flin, —HERNACET I0TUREEN.
BARTREASHEBIWACELD 10, ETS5THRNWRANES, EHZESER
EM., EHEANEFRBTEEATHTRITACEA 10 RERFEMFHE TR
A, B TRENZZABADERZRE. RAS. RRSHXEE. 244
FRE. BAREETATHREEACEG 0N EIRTREBZARN. R
BERDACEO VW EIZHHBRNELAREREANTETAT LA IR
(Sambrook,et al.), BAEHEBACEL LONIBHRITEEINBRET
BEMEBA.

SHEBRENHAEARAMAN T ELE: BLUFREBENDRKAER
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b, RAERSEIEERWRE. EERSRES) E¥FuFRENERY, B
o E RN F.

WH A CEE 10 mANA W EM H B (BHER L RNA fa DNA) LR B E R X
R TEE 2. MR — A0 AR RNA B BEAE RNA 0 F, HAEA VLS
REBHTELNNERNABSRUERAXERTERANERN. KX RNA fu DNA
BB B A W AE(T RNA 3 DNA & R B ARE, wmEHERRBELFESKRES
REGEBRHBBARE ZRA. KX RNA 2F 7 #3345 %1% RNA By DNA 7 7 4K
HNBRAEANERRE. IRDNMFFCELIRENRNMA RSB TOTER. A
TR MEBS>THREY, THZAT EXEHRTES, BN FTKE,
MREREZ RN EEN ARRMEER KT ERR R,

HEACED IOWEABFERTHTFEACES LOWHXKRRALE . RE
ACEEH IOWSBERTATAAUACEE L0WXRAEERAERBRAETAC
FEHIOWBRERE, EBAGCES I0WDINAFATH TABESERAAFTER
PLHBIAGCEY 10 K EZRMN. 2K AL Southern Ep#i%, Northern il
. BARE, REFAFTEBELAFHRRER, HXHRANEHTAH L
®EREH., AEXAHESLFHRN M3 2 8 1EHHE B 2 EMET
(Microarray) 8 DNA S (XN “EEXA> )L, AToM4E8+AANER
FEAoWEELE. AAGCET 10 4570 5| W4T RNA-R & B84 K B RT-PCR)
EAAT B THEAUAGCES 10 FZ~H. |

BAAGCEE IO EXFENRELTHTUHACER I0HXHER. AGCE
BIRENHACHEESERHFARAGCES 10 DNAFH MW ARE. B,
k. BEdfEeEARESE. THEHAHNE AL Southern Pk, DNA F 5 4
B PCR fu BAL LR BMRE. B4, REATRIPWEGHRE, EULA Northern
Bk, Western WEZ T HBHBEAAFTLRE,

ARPMFFIAREELEELREANEN. ZFF2KRERSAERZA
REREANEBEEHATUSREAR. BN, FELERERINLEEANAKLK
k., AE, RARDHERTERFIRE ELL2580) NWEEERGF LA TH
FHREFEEMLE. RERAKA, A THILFHERAAXEERXEK, &
FEWNE P RAERXBINAFF M FRBEKRE.

7 & 2, RFECDNAK ZPCRE| 4 (L #15-350p), * AR FFH 4L T3 H
wl, RE, BB WA FPRFALERAASEBEANKRARTESER. RE
MbSAHN T HNAZEEREGERES LT HWH B
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R A & E M WPCRE ALY, BRYEDNAE(M B R A haythig k. #
AEAZAREERI Y, BRXUTE, THA-EReBFEREERNAFR
RABXFHErROEATE/M. THFREREMCNE T RURERERMT
X AMIEHARA-AHREATR AR RN, ATHERERFRY
cDNAE,

HCDNATL I & o B Je B R AT WA R R R (FISH), T UE -—NF RPN
B HATREREFA, WBEANER, £ M Vermas, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—BERFA BB EHOLREERMTE, WFIEFEAR LAY ELERT
MEXFEEEEE K. XEHETHLFH L, V. Mckusick, Mendelian
Inheritance in Man (¥] i it 5 Johns Hopkins University Welch Medical Library
BRALRR) . RETEIEYMT, BEERS Y E B ek X8 kK
ZHEMER.

BE, REMNERRAARER MR G ONARERAFFEZR. WRE—
BHEFAHNERENMEARINEREY, TARTEETEEMRT AANEE,
WZRETEZERARE., LEERxERME, BY¥FPREETIRRHE
W MR A, Ao AR B AK T T I 6y 3 A A T cDNAJF %Y 8 PCRAT 4 1 #y &k 2%
HH. REBWANEFEREILUIANIHES, $SRBELESK
FHRWREERRE A DONA, TUESOESONBERTFAREEZ —# BE1L
AR B o9 6k H) A0 20k R T — N ED .

AU REANEIR. ZHEFREEENY. HR . FRAFHWHANE 4
ENANBRFAEGEER. XERETURK. HHEE. 8. X, ZFA.
HBUREMNOAE. 460X T RENERABEHANURL B LR
REGHEERMAR . XLAEWTTUER LA TERFIET.

AEARREEA MR EZHERNAEELENE, ZRTEA—HHLZH
EXANBGRAE RS, SREAE R, TUAEHRHE. EFANHES RN
AMEROBREENLFTEENERTERT, ZRTFRBEAS. ERANHEE
WE T ENMETEEAGRLERR. i, RXAHZKRTUEHEHIBT
EMELER.

Homaen T UUTEN ALY, mEIRHF. BRA. BEAN. LA
BT, BASEANEHERE. ACEE 10 UERMIENT o/ RARNE RN
EWEREY. RATREEANACED WHERMAELERRATHSEE,
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B A AR H R R i BT B A 6 BT,

THRWEATHAREANRERERFTE, WFAATFTREARAAERFB
REWAKFAEE,

FIEREAACEDIMACEREN AR F KA #ILRE., FERACEHLD
WRZEFHFE, THFIURACEANRLWITAE. H, 1-BAAM. 2-PMA+
BYEcv30440 itk . 3-LPS+HYBcv304 40 bk BT IR . 4-IE ¥ B 4T 4 49 1024NC. 5-
Fibroblast, 4 -KEFRI#, 1024NT. 6-BmfcAkK T RH, 1013HT. 795K
BfcAR A EKETRB, 10130C. S-BEBtM HARMET. BB F. 10-BAE.
11-FF8 . 12-AF 4ok, 13-RER. 14-BEAE. 15-RUAB08. 16-=fpE. 7%
115 .

B24 0B AGCK G108 R MBI SE & 3k B (SDS-PAGE) . 10kDay & &
FATE. FLBEALTBLENEOLY.

THEEAKRLHES, #—FERRRY. NEMR, XBEHEANETFRE
AXAMAATRARKAGEE. THEEA P REARLELGH LT %,
BEHEE AL 44 Sambrook £ A, AT FEE: LBEF M New York: Cold
Spring Harbor Laboratory Press, 1989) F R W &4, RELEH & g
W &4,

ERP 1 ACEE 10 EE

A RR BRI/ B/ R — F ERBAM R ERNA. FQuik mRNA Isolation Kit
(Qiegene A& d ) MERNAF 4 Fpoly(A) mRNA, 2ug poly(A) mRNAZ i3 FH
ACDNA, FlSmart cDNAW XA & (M@ Clontech) % cDNAK B =2 15 35 A 2| pBSK (+)
#H A& (Clontech/N &8 FF i) B9 £ L & b, #4DHS o, 4 K CDNASTE. HDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A& /= &) FoABI 3778
S F (Perkin-Elmer/M &) M E BT A M S  fud Rugeh F 7. 2 4 cDNAFF
5| 5 B A o/ FEDNAF B 8 £ ( Genebank )# AT b8, SR A H A — N FHE0400£02
H7cDNAF 7 4 #THYDNA. 8 &8 — B 51 5] 40 3412 50 M BT 219 38 N eDNA fr B3 4T W il
ME. GRFZH, 0400f02% T2 H94AKcDNAY1334bp (#mSeq ID NO: 1FF3R) ,
MEE258bpE 539bp A — AN 2820pHy FF M PIEAESR (ORF) , REL—AMHFHEER (W
Seq ID NO: 277w ) . AT e e & JypBS-0400f02, HALWE G RGEL Y ACE
B10.
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L2 FIRT-PCRY i= w4 A5 A G | 1089 2 &

R 1% 4 B B RNAY AR, Ploligo—dT Y 5l 4 ¥ 47 3% #% 5 K R & sk cDNA, A
Qiagenety ik 7| 4k /5, Al T 5 5| H #EATPCRY 3

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

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

Primer1}{i-FSEQ ID NO: 1845 3w &9 & 1bpFF 46 4y IE 141 ¥ 71

Primer2 4 SEQ ID NO: 18y By 3 3% K 1 ¥ 5.

Y1 R R AR 7ESOp L8y R MR 44 50mmol /L KC1, 10mmol/L Tris-
C1, (pH8. 5), 1. 5Smmo1/L MgCl,, 200 umol/L dNTP, 10pmol5|#, 1U#yTaq DNAK &
(Clontech/A 8] = &) . FEPE9600R DNA#LYE IR (Perkin-Blmer N 8]) LI TR £ H K
RL25ANJE HH: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREY[E] Bi% B -actiny
Fe et B A AR 28 O A RTEE . &3 PR RIQIAGENA B (YRR & 4hifh, ATAXE
RAEE#E B pCREA L (InvitrogenNE =& ) . DNAF 7 4 47 46 R AR YAPCR ™ 4 1y
DNAJF 5] 5 SEQ ID NO: 157 R By1-1334bp R AH .

LM 3: Northern EJ#fiE4o47 AGE &1 104 F iy & k:

F—F iR B4 RNA[Anal. Biochem 1987, 162,156-159]. Z#HIEBEHRR
BEB-E MR . BRI AMB AL R -2 5SeMAT AR BR 4N, 0. 2MZBR4% (pH4. 0) X4
BHITEHE, WAVEERAXE L/ SERNRT-FXRE (49: 1), BEEEN.
FHAME, MARFE (0. 834F) FHREAEMECFBRNATIE. #5752 BHRNATL
RATMZE k%, THRIBTAF. F20ug RNA, ZE220mM 3- (N-"GofR ) HHR
B (pH7.0) -5uMZ B 4%-1mM EDTA-2. IMF 09 1. 2%3R e i x E 3HAT ook, RE#
BEHBRAERBE L. A o-P dATPIE T KA 5| 40 3% | & 2P-FR 10 B DNASR 4. BT A
PTDNAYR 4t 4 B 1B 7~ W9 PCRY 1 o AGZ &1 104 45 [X 7 7Y (258bp £ 539bp) . ¥4 32P-%F
EHBEA (42 x10°cpm/ml ) 548 TRNAMAB BRAT B REAE — B TA2°CHRR I
%, FIEHA A S0%F BERE-25uM KH,PO, (pH7.4) ~5x SSC-5 x Denhardt’s % $7200
pg/mlEEREDNA, 2o 26, MU x SSC-0. 1%SDSH F55°C ¥ 30min, #A/E, A
Phosphor Imager#4T4o#ifng E.

EHpl4: BELACEAI0MERINREA. HEMLN
ARAESEQ 1D NO: LA ELFT R GRA R P 5], it — s34y 854, 731
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Primer3: 5°-CCCCATATGATGTCCATTCATCTGCTGTGTATG-3" (Seq ID No:5)

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

W7 B 5| M09 5 3 Bl A A Nde I fuBamHIBE VI &, &5 471 4 B By 2 H 5> S Ao
VI 4 A 5, NdelfoBamH B0 4r A A0 B ¥ 5% 35 #4K B B pET-28b (+) (Novagen/a
8] =, Cat.No.69865.3) EHyHBER NI L. UEFeKH oy FKpBS-
0400F 02K kb A AR, #H4TPCRE B, PCRE M &K R4EFS0u 192 pBS-0400102
Ji¥10pg. 5| #HPrimer-3fuPrimer—44-5) 4 10pmol. Advantage polymerase Mix
(Clontech/A & =% ) 1ul. #E3FEHE: 94°C 20s, 60°C 30s, 68°C 2 min, 3L25A4F
Ih. FINdelfuBamHIZ |2t 3 7= 4 Fo B kL pET-28 (+) 34T X B 41, 28 B A A B,
HATIEEHEE., FEFWEMAENEEARFEES o, ELFAEE (£
WE3Opg/ml) WIBEHIERRRE, F@EEPCRE EHAMMETE, FHTAF.
Pt 5 7l EH B P 8 (pET-0400£02) A A NS ¥ EA T b KABATH
BL21 (DE3) plySs (Novagen M & /= &) . A& FMEFR (ZRE30ug/ml) WLBR G
Fedkdr, 7H EHBL21 (pET-0400£02) FE3TCHFREMMAEKM, MANIPTCELRE
lmmol/L, #¥&E3ExsSAm. BOREFHE, SHFHEE, FOKELHE, A5
N B (6His-Tag) 4 myEfEA4EHis. Bind Quick Cartridge (Novagen/A
P ) TR, BETHAANEREZESACEE10. £SDS-PAGEH i, 7E10kDast
RE—E—-0&W (H2) . ¥Z4FEH ZPVDFE LA Bdams KA #HATN-3R A2k
BT 54T, HRN-3R15/ 828 5SEQ ID NO: 2F7 7 ByN-3m 1 SR K MR 5% AL 5T £ 4H
Ml

LR S MACEB KN 4L

F&RA R (PEAFER) AR TRACEBIMEFHN Z K

NH2-Met—-Ser—Ile-His—Leu~Leu—Cys-Met-Tyr—-I1le—Gln-Asn—Gln—-His—-Arg—COOH
(SEQ IDNO: 7). ¥Z# MRS EE b nFaRaBEMNRES, FiEs:
Avrameas, et al. Immunochemistry, 1969;6:43, Fdmg PR M BEH G £ K E 44 v
IReHEEMNFERA, SARERALEZEAZRKEA DT TL2H KR iz
fE—K. RAZS pg/mlFFEEEE S RE SO B EMBELISAR £ %
H RS R E. B & B A-Sepharose ATIRFIR N X R HF+ 0 8 & 16, ¥ &K
# 4T RNRIE LMy SepharosedBix |, A FAENE AL 1e6H 45 3 £ KA.
HFR I F EA SR FAET et 5 ACEB 105 &,
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L 6 REZVIM L ER K BRI E RS A

MEZPHEZHERTIXE S ENEM TR BAERRIEH AL T HH A
#, wHZHEATEFARRBAEFALSHELRNIEFL N cDNA UFERZ UL
EFHETOAARARVWEIBERFFIARERENZHERFF, #—F LA
ZHEARNEL AN I HFRFFIRARFENEI R TRF N EEFALARRELR
HETHEERERY.

ALEBHHEHREAEKLEN L HFH SEQ ID NO: 1 FHt M E&ENELY
BRABAESEXHE, FHARBLAX LR —YALPRELARALRANS R
BEARARABENZEEBRT]. R F R0 A Wik, Southern I,
Northern Wik B W A %, BIARNAFUN I EREREEERELE®
AEXMENFEREL., REHENFRE: BEETHRRNRES AL EGHESHN
ARERBHITRER, UFRBELERGERRENE 6T UM REMERN S
RYPriafn., REFEXABSARERMALTEZRALEER, HREEFH4 5
BRER., RXSBZE, KEXELWHEHH R RESRRE. KZHEAF A
BEBENAEAG (REERERBRENEE) UERAXTRERELRARHE
BREBNES., AEHEARANTHAEREL: F-XRH4RZTLE5RKANS
¥HE SEQ ID NO: 1 MEREHNELERAE; F-_XHFHRHTHERRAH
4438 SEQ ID NO: 1| MBI B AN EL TR B. REHPIHR M A lER
BEEEAEREL ERGRENNLELAGET, FXR4EXENEXERE
HETEURYE.

—.  HeErwnr A

MAELFH ZA%H8 SEQ ID NO: 1 HBELFHRF BRAFERT RS, NE

BEUTENRFES RN AT E:

1, HAFADRETREN 18-50 ML HR;

2, GC-&8H 30%-70%, AR Hk4% 57 M 42K hn;

3, HErAH N EEAKE;

4, FEHEULEGHTHEA WSS, KREH—FEUHENFNN, BEHIW
BT R EREREFFIXER (B SEQ ID NO: 1) R E Bt XHAFF K
HEARXHITEERLE, FE5FEELSTEHNERBEEAT %A FEL 15
MNEEREETSME, NZWHFEH BB 2 EA;

5, MBLHHARERAREATERH AN EANRA4ENH - T HERAT.

’
?
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SRRV LB EH TSR Rk A LT AN R4
#4t 1 (probel), BFHF— &4, & SEQ ID NO: 1 HWEEF B RAF

B E R (41Nt ):

5’-TGTCCATTCATCTGCTGTGTATGTATATCCAGAATCAGCAT-3’ (SEQ ID NO: 8)

H4r 2 (probe2), BTH —X#H4r, MMYU-F SEQ ID NO: 1 WEFEF B

HEA R BREHERREFF (41Nt ):

5'-TGTCCATTCATCTGCTGTGTCTGTATATCCAGAATCAGCAT-3' (SEQ ID NO: 9)

EUTRAREESRA XL vRTE T AR RILEE T ZiFEF R
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) L R E ‘¥ Bt 4-
TREERFMEREL (T REERFED (1998 FE_JR) (X]IFEBAERE
F, ME BRI,

& ) &
1, JAHT & 2 R 41 48 3 4R B DNA

PH: 1) BFHEFTHBRENEETNFALHNBREXRLFEABRBRAEZH A
(PBS) P, AWARFRTEARNE DR, BEFNAFALEH, 2)
P 1000g SOV 10 8. 3) AASEZW A (0.25mol/L FEHE; 25mmol /L
Tris-HCI, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &ZFILIE (A% 10ml/g). 4)
EACRESIIRBULEIRLALER, EEALH TAHAE. 5) 1000g F 10
aeE. 6) AERABEIE (& 0.1g RMWAKHE R 1-5m1 ), HLL 1000g F& 10
b, 7)) ARREARERTE (£0. 1g BTWALHEEM Inl), REEUTHE
B3 %
2, DNA o9 KB i 3% i

S B 1) F 1-10ml % PBS #40f, 1000g B 10 A4k, 2) AAmBRER
ERF VR AEM (1x10° 28/ /ml) A RA 100ul RABZWAK. 3) An SDS £
WEH 1%, WwREAETEHMZATE SIS EEMADABETRESY, ARTHRLSERKX
Wy H SR AR, HBEAETR, X— R AP0 HARESRNTE. 4) i
E O K ZLRE 200ug/ml, 5) S0CHRIBRR 1 MERAE 37°C BRRBIK. 6)
FAEERFEE: &4 7AE (25 24: 1) ¥, EPBCHEFES 10 540,
WHNEEQE, EMNEHFHTEC. 7) BAMEBEFY. 8) AEEAFEN:
FRE (24: 1) W], BU 1009, 9) M2 DNA W AREB ZHE. A5 31T DNA
oy st Ao 2B LI
3, DNA By 4hfthfn Z BB LI
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BB 1) ¥ 1/10 464 2mol /L BB 45 Fu 2 {4 100% .88 AuE| DNA B,
B, E20CHKE 1 MR EIR. 2) EO 10 2040, 3) AOFBREE B,
4) F1 T0%%4 7.8 500ul HFIIE, FN S o8, 5) MR E W 28, A 500ul
BT BB REVLIR, B S 8. 6) MNUBREREN LB, REAEFTAKYE 6|8 4F
BRCBRR. ZATEH 10-15 204, UEXTIBEL. 38T EEAREAT
B, ENRAEHEME. 7) DUMER TB RAE & DNA JUIR. 3RS R #
TR, RIEZA M TE, BAZE DNA FEOBM, F 1-5x 10° 4800 Fr B K 4
Ze 1ul,

T E 8-13 SR FLARET L, FUNTHEHRTHE 14 HE.

8) ¥ RNA B A fnE| DNA B F, ZRE X 100ug/ml, 37°C 4RiE 30 A4k, 9) oA
SDS fu BB K, ZRKE A4 0.5%F2 100ug/ml. 37°C fRiE 30 248, 10) A%k
P RE: &4 FAE (25 24: 1) HREEA, B0 10 4040, 11) ASHE
KA, MERBHAS: FXE (24 1) EHFME, B 10 54, 12) AUBY
KA, Ao 1/10 AR 2mol/L B4 A 2.5 hARA 78, BAE-20C 1 B, 13)
A TR B R 1000 B A VLE, =ATHR, E&ENE, FBFEE 3-6 F&. 14)
TUFE Aggo #0 Apgg AAS T DNA b E R =, 15) ¥ 5 B TF-20C,

HEJE Yy 6 &

1) BU4x2 RKBLRNNHBRAEEE (NC ), AFLEAERL IR ST
ERHT, B—H4FTHEK NC B, UWFEEEFEANIRSI BTN AFRE &4
BT AHRE

2) REBEMBEISHA, ATHEL, AZEFET.

3) EFRHEA 0. lmol/LNaOH, 1.5mol/LNaCl ByJRZE L 5 o4 (FHwk), BETE
Ti#®R#EA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl HyJE4E L 5 44 (WK ), X
T.
4) KT THREF, UEFLHEF, 60-80°C ER T8 2 /Nut,

HAT B ARIE
1) 3 1Probe (0.10D/10u1), AN 2 u1Kinase a3, 8-10uCi y—3?P-dATP+2U
Kinase, M #MnZELAKI 201,

2) 37C kiR 2 /DAL,

3) M 1/5 B HyRE BT A (BPB),

4) it Sephadex G-50 #%.

5) 4 *P-Probe H M WA SKEL —1& (A Monitor Yl ).
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6) 5 F/E, WE10-15 4.
1) ARAARNENENELEE
8) &I — e H WK B S B N B & YP-Probe ( 3 1% X i #y—""P-dATP ),
Wae
WA E THEBSE, A 3-10mg F 22 A M (10xDenhardt's; 6xSSC, 0. lmg/ml
CT DNA (/N4BIRRDNA). ), HEFH O, 68°C KiFiE 2 /e,
2
WERBEWE—A, WAREFHES, HFEoE, 42°CKEERIA.
Pe R :
B RS
1) BUH B AR ST AR,
2) 2xSSC, 0.1%SDS ¥, 40°C #% 15 0-4F (2 3Kk).
3) 0.1xSSC, 0.1%SDS &, 40°C # 15 4-4F (2 K ).
4) 0.1xSSC, 0.1%SDS #, 55°C % 30 4%k (2 %), £H/ET.

16 58 S5 9 R
1) BUH B R FWHE,
2) 2xSSC, 0.1%SDS #, 37°C ¥ 15 44k (2 %K),
3) 0.1xSSC, 0.1%SDS =, 37°C % 15 44k (2 k).
4) 0.1xSSC, 0.1%SDS =, 40°C # 15 4% (2 3%k), EEET.

X-XtE B%:
~70°C, X-X B B% (5 H o 6] AR 42 20 DEA AT 1 2 55 70 € ).
LRER:

RAKBEEABAETATHARTLR, UER M RRER AN BRE A
HEREA; MRABREERERGRATHRZEZL, F4 | SRXERARRE
HEBRTH MU RXHNRAERE. AT AR | AT ERONAK
NS BHRETHALTNEEMERRE.

S H#45) 7 DNA Microarray
EFH REERERE (VA Microarray) ZHHE S ERERERAMLA
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IR * [ s Ana . “ aa
L) L] > o0 L] [ I L) -o 28
L] [ - L L] - - -
L) LX) “a -h -a

MR FHEATLOHFEAR, CREFABNREFFBEAFH. BEEHHE
PlEgs. BEHREL, KRR TR S0 HHL AT HIE N B oA, UL
AERE. BX. BREHONAVEENEN., RLXHHNEZHFR TR DNA
ATEESHEARATEREARFT LB, FRAOBFRALSFEFEESE
REESEFREAFTAE; RENDE, wREWERRF. LEERFEFRE KT
B AL M, &oe 58 Uk DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. & 3 #k Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.

(—) &

A MR By 2K cDNA 3£1t 4000 % 2 A HF BT FI1E 4 52 DNA, R @ XK AW
FHEHR. ¥uiloREd PR #HATTH, SUHETFEmWERELREAE
500ng/ul A4, i Cartesian 7500 S A (WH £F Cartesian 2 8) A FHEA
Fl, BEEZEWERA 280un, BAHEHRTH#TAE. TH. ETEIX
BROUP B, JBLE TR DNA B gl ERERS . RAEATESIREX
MTEAZMRE, KEZEANAHELAESRE:

HEBIFEFARE 4/
0. 2%SDS ik 1 4%,
ddH,0 LK, FR 149
NaBH, 3 5 2~%¥;
95°C AW 2 44F;
0. 2%SDS ¥5i& 1 2%F;
ddH,0 W % % K ;
FT, 25°CHEFTRAEA.
(=Z) ’ﬁaé’rﬁ'vﬁ

RA—5%0RAAARBREER S EER (RETRFHEEKE) T
# % mRNA, ] Oligotex mRNA Midi Kit (MyE QiaGen /M) #hifk mRNA, i 3t R
4 Bl ¥ 7% kR A Cy3dUTP (5-Amino-propargyl-2—deoxyuridine 5 —triphate
coupled to Cy3 fluorescent dye, W E Amersham Phamacia Biotech A #&)4FiC
ABBAH S % nRNA, K& A CySdUTP (5-Amino-propargyl-2-—deoxyuridine
S5—triphate coupled to Cy5 fluorescent dye, M B Amersham Phamacia Biotech
AR FFEARR E AL (RE IR RO M%) nRNA, 244 5H & R4, A
B REBERTEL

OO ~1 (=8 wh L (&S] [ —
. . . . . . .
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Schena, M.,Shalon,D.,Heller,R. (1996)Proc. Natl. Acad. Sci. USA. Vol. 33:10614-
10619. Schena, M. , Shalon, Dari.,Davis,R. W. (1995) Science. 270. (20): 467-480.
(Z) #%

AR HREUEFMELAN TS E K — L& UniHyd™ Hybridization
Solution (¥ TeleChem A F) HABMPFHTER 16 b, FEAKER (1x
SSC, 0. 2%SDS ) # 3% )& ScanArray 3000 H#{X (Mg £E General Scanning 2
8 ) #ATHENY, HENEE)A Inagene ¥4+ (£ E Biodiscovery /A F ) #HATHIE
SATAE, EHEA R Cy3/CyS tiE.

MENAREE AR (RETR B4 Hbk ) 28] 4 B BEAERE . PMA+EYEcv30448
Hidk. LPS+8HEcv30440 bk iR, ¥ R4 % MM 1024NC. Fibroblast, AKET
¥, 1024NT. JEJR pkfe 4 4 B F 338, 1013HT. J& Bk Fosk A 4 & B -F R #, 1013HC.
BERtRE AR MMET. REREE S . BAE. FE. ARk, MR, B, WK
B ZHRE. RITE. REZUIACY3/CysthEediar @, (EH1) . gETR
AE W R ACE G 10f ACE B kX HRAHLL.
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(1) —A%4E B

GiI)RWHALK: ACEBOIIRHESGEF T
(i) F7%E:9

(2)SEQ ID NO: 18912 &.:
(1) F B AL
(A) K JFE: 1334bp
B) KA. ¥B
(C) 4. Xa
D) I EH: &
(ii) - F 2% cDNA
(xi) 5 5| #4538 : SEQ ID NO: 1:
1 GTTCTCATTTGTTCTTTTTCTCAGTTGAATGCACCAACTGGTTTGAGTCCTGTGAGCATT
61 CAGTCAGTTGAAATTAAAGATTCCTCATTTCTCCTGATTTCTATTCTTGTCTCGATCTTA
121 AATTTAGAGACCAGTTGTTTTTATGATATCAGCCATTTGATTITTTTCATTTTCTATTTA
181 AGAAATATGAAGAAAAAATACACCAAGATGGTCAAATTACTACACAAATCAGCACCAGCA
241 CAGTCTGATAGCTGCAAATGTCCATTCATCTGCTGTGTATGTATATCCAGAATCAGCATA
301 GGAAGTCGTTCAGGATATCAGTATATAATGCACAGAAGTGTGGGTTGTTTGAAAGCCAAA
361 CAGGAAAATTAGGAGCCTCCTGGATTGACATTTCAGTGATCCCTCTAACCAGTTTATGGA
421 TTATTATGAATAATAGTGTAGTGTGTTCTTTTTCAGAAGTTATATTTGATAATAGAGAAG
481 GCAGTTTTATGGAAGTTTCTTTGAAGATTGTTTTTTTTCCATTTCGAATCAGATTATAGC
541 AACAATGGAGTTTGGAAGTTTGTATGGCCTATAATGTTCTAAGTTCCAGAATGAAAAGAT
601 CTGTAACAATCTGAATAGATGTGGACACATATAGCAGAGAGAACTATGTAAATTATCTTG
661 CAGAACAAAATAGAAGGGTCCTAAATCACGTTAACTCAAACATTGTAGACTAGCTTTGTG
721 TTTATTCTTCAGGTCCTTGCGCCTTATTTGGTTTTGTATATTCAACGAACTGAAATATTT
781 GGAATTCCTATTTCTACGTATTTGGTGGTCCATAAGACTTTGTCAAATGTAAACCTACAG
841 TTTGATACGCTTTAAAATACCTAGTTAAGAGGATGATTTCTCTTTAATCGTTTAAATGTT
901 CTGAAAATTAAAATCTTTTGAGGCACATGAAGTGGGCACCATATATCATCTAGAGTCCTT

30
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961
1021
1081
1141
1201
1261
1321

16
31
46
61
16
91

LA LR ] -

(X N X ]
X R B
LR B
s

ACTGGTATTCAGGATGAAAATGTTCACGCTGCATTAATTGTCATTTTTCTCTCCCATGTT
CTTTCTCACTTTGATACGTTAATACTGATAATGGATAAAGAGTGAGTTTTTATAATAAAT
GGTTTTGGAAAGGTATTCATAGGAACCGCGGTTATTTACTTAAGGTTATGGAGTAAACTA
GCTTGGACCTTGGGCTGCAGGACGACTAGGATTCACCCATAACGACACAGTGCCCTATGT
TTCTTAACTTCTTGTTGCCATTTGAAACTCTGTACTCTTATGTTTAAAGGGTTCTGTATA
GCCATTTTTTTTTTCAGAAAGTTACATTGCTTTGTATAGAAATAAAAGGCATTATTAAAA

TTTGCTTGTTAAAA

(3)SEQ ID NO: 2891% &.:

(1) JF 5 B 4E -

A KE: INEER

B XA: AXR

D) I LM S

(DATEE: ZK

(x1) F 5| #5: SEQ ID NO: 2:
Met Ser Ile His Leu Leu Cys Met
Lys Ser Phe Arg Ile Ser Val Tyr
Phe Glu Ser GIn Thr Gly Lys Leu
Ser Val Ile Pro Leu Thr Ser Leu
Val Val Cys Ser Phe Ser Glu Val
Ser Phe Met Glu Val Ser Leu Lys
Ile Arg Leu

(4)SEQ ID NO: 3ty &
(1) Fr U S A4E
(A KJE: 24
B XA Y]
(OF:: T WX -
D) wFEMH: Sk

Tyr
Asn
Gly
Trp
Ile
Ile

Ile
Ala
Ala
Ile
Phe
Val

Gln
Gln
Ser
Ile
Asp
Phe

Asn
Lys
Trp
Met
Asn

Phe

Gln
Cys
Ile
Asn
Arg

Pro

His

Asp
Asn
Glu
Phe

Arg
Leu
Ile
Ser
Gly
Arg

31
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(D aFXRE: EMEHR
(xi) FF#|#%3£: SEQ ID NO: 3:
GTTCTCATTTGTTCTTTTTCTCAG

(5)SEQ ID NO: 48912 B
(1) 75U 4
(W) KE: 24m3
(B) £ R: B®]
(C) Rkt B4
D) I &M &
DA FXA: EHER
(xi) F F|#3£: SEQ ID NO: 4:
TTTTAACAAGCAAATTTTAATAAT

(6)SEQ ID NO: S5HyfE ¥
(1) F 7§ 4E
AW KE: 33
B) X&E: ¥®
O 4. 24
D #wEIEH: Sk
GIAFEY:. ERHER
(xi) 5|43k SEQ ID NO : 5:
CCCCATATGATGTCCATTCATCTGCTGTGTATG

(7)SEQ ID NO: 6Hy{Z &
(i) FF 5 4E
(A) K& 33t
B XA BB
© #te: 24
D) FHIEH: S
(D)o TFXA: FHHER

32

24

24

33
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(xi) F | #iK: SEQ ID NO : 6:
CATGGATCCCTATAATCTGATTCGAAATGGAAA

(8) SEQ ID NO: 7H#9{Z &.:
(i) F 5 4%4E
W KE: ISAEER
B) XA . AE®
Dy A Et: L
TR 2K
(xi) #%|#8: SEQ ID NoO: 7:

Met-Ser—-Ile-His—-Leu-Leu-Cys—-Met-Tyr—-Ile—Gln—-Asn—-Gln-His—Arg

(9) SEQ ID NO: 88y 1% &
(i) ¥ 5 4 4E
W)k F: a1
B XE: Y8
C #EM: 248
D) FmIEH: &
(i)aFXRE:. EUHR
(xi) F 5/ 4#%3R: SEQ ID NO : 8:
TGTCCATTCATCTGCTGTGTATGTATATCCAGAATCAGCAT

(10)SEQ ID NO: 9HyfE &
(1) 7 7 5 A4E
(W) KE: 418 %
B) XA YR
(C) 4. 24
D) & &
(iD)aTFER: Eg¥FR
(xi) F 5| $53£: SEQ ID NO : 9:
TGTCCATTCATCTCCTGTGTCTGTATATCCAGAATCAGCAT

33

33

15

41

41
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