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—MFHNEZR——ABER . INRBEMERN L EER

TR

AXHARTERBEARGE, BREH, REAHRT —HHFNLRK——K
HEF9.9, URKBLERNEZBERFI. RARVAHRUEZHE RS
PR & 7 A B

TREA

ABEFR ML REENEDES, CHRIAEES, EXHEFHLRK
TBAER, BN, EEBEDT RN - LEGWHE, AT E LR R
CSHEUTELHEMNARE T C-RRNEN, VLEAREARE. A6BE

BHE. BEREORESE, 54, —LEAETWALBREORHLE TN
k.

AEEEFREU_RENH X EE, HRAMEES 124kd W TR K, &
—NTEAENAMEF —NEH W LA H, Wl X £ R H#FE Cys L&
L, s LTHERTFREEALLRENRBFRNRTHEAEREL, IA
REHEARE-BEAXBFH: [R6S]—I[GSA]—[PV] —H—X—C—H—X (2) —
Y.

AT, ABEERN PO TAERSTFRUN N, 24T
HHANERN, CRENTFENIATUCRA (Pr) TAHEEH DL R
RUORAE (Pfr) . REERBRIAGET, EREFIATLEFT -LETEHY
RLER, BETHFEHIKERN, WEAREZNEK. T8, EHBEAF
b, BhBEEYS AR, xS R E W,

EEARBERESERES, SERESE 2 (NDPK2) BE LBENEEAR
Wa, EAFF WA, ©KIH NDPK, BIEN —MBEEE Y R EER,
A, EARGUEANZMEORES - LREERREX, m—MREL
RN FAE——RRRENS24REAHBERAHIFEAMX.

FA ARG H Wy AT K I, TR B PMA+IY Bcv304 4 4k \LPS+#y Bev304
MFAARBTIE. E ¥ RS 44800 1024NC, Fibroblast, 4 ¥ B R, 1024NT,
B fo AKHFRIB, 10130T, JERK fo RALEKE TR E, 1013HC. B
BRom vk i BT, ERLEE . BERLE. FEE. AR M. BE. BB, A7
JRiE. =MRE. RITET, ARUNZ R REES AEeEmEAEER
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B, Bk —FHRETREMN. REARAE I RHEE 9.9,

HTH LR RER ) I BAERTARD BB L EENAREEY
P REEER, MERERLAFTIEBFSRAENEY, HAWHAGH T —
IRBELRELZ SR ARBNAREF0.IEE, BIURLEXHEAHA
ERFT. FRUEFIIBARDEANI B AT A AT AE O RRER
RRSTHERRET A4, XAFOTRMEFLE RS f/R07
HEER, WhABERE A REREEY,

& W e AT
ARG —NEARRBEDENTNER—— REEE 0. IUKEAE,
KUY FafT AW

ARPWH —NENRRERBIZERNEMFR.

ARFHHE-NENERESARDAREZ 9. I WS HERINEL R,

ARPNAE-—NENEREE A ROABEZ L IN I IR RE TR
g £ 2 1.

KRR AE—NENERBEEFXBES 9.9 T,

ARHE A —NERBREH AR AN S R—— B e 9.9 ik,

ARPWA—NERREE TENALE S R—— R EE 9.9 WL
. BRAL BEa. WAL

ARPMAH—NENERBOH BT ERREZ 9.9 RE R XWER N
=,

ARPBR—FMAaBHEK, ZFREAEY, BR4E: EH SEQ ID No. 2
AEBRFIHEZIR, RERTETER. EMEEFBRRTEY. REH, %2
fKZ R A SEQ ID NO: 2 ®EBRF 7 £ K.

AEPRFR—MIBHERER, CELUE THAN—MRTBT 5%
H K.

(a) %54 L SEQ ID No. 2EEBFIIMN L KN HE;

D) E5EEMER () BANEBER;

©F@QHEONEHREBRTFINEHEDL TR LN ZHER,

Ffedh, ZEZBHREGFINARE THK—F: (2) £ SEQ ID NO: 1 &
326-598 {L By 7 #|; Fu (b) A A SEQ ID NO: 1 % 1-1380 fr iy /F 7.

RAEV AR —MEARRNE BB HER, BIHERARK, —M
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ReafihttIRANEEZEE, Gkt SRR EZ8R; —He
EREFRPRE T ERIERRE IR ERE A S R %,

KRXPRY B —MEGRENE RSN T,

AZXPRG R —MFROEN. BFE. FRANAARE R 9FAER
Weli Tz, ABENARZANE IR, REAEY BRI LT R REHL
4.

ARFARE R —MEIBNE KB EE 9.9 B R E R K WRKRAR
ZRENTE, BEBNEARREFHRSRAERLZUHRTFT P RE,
B I A 0 R AR S R B A M R

ARPUT R —HAHENAEN, CARRNEREAEND . BER . #
PO B R DA DT o 3R

ARPEYRARLFEE WA/ R E U HERENER FRTEE. RFE
BRBRRERRRLC o TRREF 9.9 REF W ol IR 254 4 A
#.

ARPNECTE B TAXHREARNAT, HATBRGBEARARTE R BT
% .
APHAF RPN BEREFEAGTIIARRESNRAELA T A

“GBFT” REEEHER. HHERRIUFREER BHHAL, BTN
16 2 B 4 A AR DNAZGRNA, w197 DUR B AR 0, R SUBE B R U4
KM, A& “EERFT” REEK. K. FRJIEEFFH R R BHH
. BARATH “BERFI PR-MRARAFENFORSTHAERF
FUBE, H “ZRR” R BER ARRBREAERFARMNNSHREAGR
A TR RENRAAER.

EORBEUHER AR RE-—MEA-NIENAERIAMFRUL
WEAERFIRGHENIBERFY. FRATTEEAERFIIRML TR
Fov RERIYHRGGKL. BARES. ZHRTEAH “Rel” L #
FRRNEAERAAERAARM RN ENRLFERR, DARERESRS
RAR., RROTAHERTERE, wAGAREHY AR,

“CHRERT REELEBFIIABERF I - RENMEEBRBEEFREY
% .

BN R B REEAEBRFIISBERFNTHRE RS AREE
WATHk, —ANRENEERIM TR I, B R AR N AERS
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BHBE R - NRENEERBL TR,

“EMVENET REBEARKSTHEN. BESANF IR EER. £0
M, RE CREFENE RERRY. BLANREREORRELF BESEN
R LA AR AR RS R i s St ek .

“BEH” RELUEREEF.IFAM, M5 REEG K REMNTA
TEEOREERNST. BANTUCEEAR. BB, BA LS UREAL
THESHBERI. WL T.

“CETADT R W RESSABEEI I, —HATHAREF
AUEF).INENFEURARFERNLT. FHRAFNHDTTUNCEE
B MR, RAUEDRETEETESRULEH9. 904 TF.

AT REAGER.INNERARE, BFEFERE LA TR LR,
HeRENRERABERI. INETECENEER. WEHAERRNK
x.

"BAEA"REER LT ERAS AR CES. BE. BEREEIR.
AYORWHARAR RN E A RACBIARSUREEE 9.9, 2R LAHAH
EE 99 EFEREURFRBRER L2 - WE=F. KEEE 9.9 2R
SV R AR R AT

“EANNT F CEAN RIEE RN IREREE AT B A
SHHBRARE S, flin, FF “C-T-6-A" THENHF I “G-A-C-T" &4,
BANEHSTIEANENTURHDORANY, BB My EIREART
PRELFRXARERBEAR R,

“ElEME" RREANERE, TURHIARERZLRE. “HoHIE”
RE-HBLEIGFT, HED>THLMEARLEINFI 5B BN R
Ko RFFRZEAHTELIET BUERERKNAETHTEK (Southernky
#HNorthernfp % ) Kieill. EALFEFEAF AR KRR TR L AMH %
EERNFNERFINENTREEERBEAAGTHES. XFFERTHK
HREERGEFELFESRRES S, DA ERBEERRKNAGEERTELR
R IR R E i 2 2 R

“HEEESR” RWERMNR S M AERILRTF I LB+ 7 740 F &
MO E o, FASFFENEMFNEE LR, i EMECALICNE F
(Lasergene software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGN
B AR E W7 ik dnCluster sk th B Kk & M F 7] (Higgins, D. 6. #o
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P.M. Sharp (1988) Gene 73:237-244), ClusteriF @A EFATATZ H 8
EBEREAFFHIIRE. RERELEURAIRALE. BNAEAERTF I 40
FPolAfuFFIBZ E A B 2 B T R E

FFAIAL FF 5B R G e B 3R 2240 < 100

JF AR SR AR 3 — 7 5 A [H R 2k A 4 — 7 7 B I8 18 2k 2R 4K

0, FT LB R Clusteri® 3 H A4 JE &1 8y 77 = wwnJotun Hein M E BT 7
ZEWAMEME 2R Hein J., (1990) Methods in emzumology 183: 625-645) .

‘AP R REERF 2 H 5 & a A AL B A AR R A A W A ] B
RTFEBRRGEE. ATRIFERRNELRA o, FRETHAERTLE
RARBRMAGR, YEOHWAERTOEMARMEEAR, ALY RN
HAMERAHENEAENEAEBRTECERAR. »RARMHEAR, HAR
TMRAAR; XABEMALABK, 24RMAEAR; KHEARMEAR,

“RIN” 5 EWDNARRNAF F| EA WA EBRFT. “RX#E” Z#
5 “mgX# BANEBRE.

“BTEY” RIGHFPR B GB RGN LGN, XRLZEHAT AR
Ak, BERAESRERT. UBRNTADTRERERAFTHEIELY
TR £ K.

“Iith” RIEREBENAERL TR K, W Fa. F@ab?), XFv, HitER
MEASABERI. INMEREE.

“ANELIAE REENRESRBNAERFIIRBETREANGE
KA, 140 PR B R 46 & & 8 T B IR

“HOBH —RREEHRANE FERWIE (fl, ERERFENHEE
RRHE) 2HHBH, Whdl, —NMERFANZUTRREREETESY
HRERARSBER, ERAEHIBERASRKE —LHLHELGRRAT
524 FHNNRLSFHRRELEN. IHNIBFTRTHEEE —HAEN—Ha,
BHRXBENZEETRIZREE 44U —H0. BREARLENTE
CRRTEG RS, BN RRELEH.

WARVE, “@E0N EEURAEESFFEFLEER (WREX
R, ERIENRARTE) . nERARNHXRREITHNSREH
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BIAEZRERFRBAEAY, ERARNEZEREBRR S RONRBRESFHAE
EHEMP R, WhoE sk,

WA, “OBEWRHEZ9.9 BRABEEL.IZRLIFEER
FEEXNACEE., BX. BRIAATHR. XABHHEARA R AFEN
EARANEARSU B EE 9.9, AR LA S Ik 35 R B % BE AR R
FREAE W EE, RBEE 0.9 FIRGAE G EET TN,

ARARET —MFHER—— B EE9.9, HAAKFE HSEQ ID NO: 257
THAERFNABRN . AXUHEZRTURELEZIK. RRZK. &-EH,
RREAS K. AEXPWERTURRREWG =Y, SRMFEERGZY, B
ERHEASARNEEGRESE X B, 8. B, HE2HY. B idlay
M) FFEE. RBELEFTRAGEE, REVHNELIRTUEERME, &
AR, REVN S RE TR T RERLN T RABRRE.

REXPALEIEABEZ I IWA B, TEDRENY. WARREHRA, £
B OCRBY . PTAEW A RO REEAFREREVHARES 9.9
FENEFHRREENEZIR. REVSRA R B, TEDR LT TUE:
(1) ZHE—F, P ANABEMEEBRERRTIERTFEERRE (4
HWERTFEERAL) BA, FERRNEERTUE LT UTRE %
By, R (1) X, XF AL EEREE LW ENLE
BWETEAMRLEIMAE, B (111) xHE—F, TERALRKE E —F
e (hmELLRERHHNEY, AORZZE) Bé; HF (IV) &
B, EAMhEXRFIBELRBALRTHENERFRH (557
IR0 PR kb b2 KM F IR EERFT ) BRAXNER, &
BB ATEDMEUNPOANERFHEERAR 2 REEZ N,

ARXARBT BN (FHFR) , EREHDELA SEQ 1D N0:2 4
EBRF N LR Z GERAK. RRVHZMH 87524 SEQ ID NO: 1 &
BHBRIFH . ARG ZYEBRENABRA LY cDNA XEF LA, U4E
CHNEBERFII2KN 1380 MR, HFKIEAE 326-598 43 7 90 MEE
B, REEESHREAELREA, LIRS LBEEARMNEREE, TH
Wiz A RER 9.9 RA LG e S shas.

ARAE ZHHFRT LR DNAB KA RNA R . DNA Y R4, 3 cDNA, %
2 DNA B A T & Jk i DNA. DNA 7 WAR B4k iy & Wk by, DNA W DL R halde
RA R, RAAKREL RO HADRF 75 SEQ ID NO: 1 ff 7 Wy 4 4 IX

6
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FIMEREREHFNERE, WARRERA, “HGH0TRE ERAKVFHR
WA E A SEQ 1D NO: 2 8§ & E R £ K, {25 SEQ ID NO: 1 Ff By 4045 K )%
PR Z R LR )T 7.

%7 SEQ ID NO: 2 Y R Z KM Z R H B AR RARKERGEDF
RS R R P o &R M5 RBE R REDF R (FofEdhay i
RS F 5] ) AR AR 4 F 5

RIE “RELRNZZER RECERD S KN £ 28 8 Fo w5 v
G /BRI ERER,

ARALE R EREREZBEFRNT G, AEDERLAAHE G AR
BFFINZ KB LR R KO fofited. WEHERGERATURR
REENENERERRFRREENTERE., ZEEIRTREBEERRT R
W BETREFENTRE. RGBT, SAERECE-NEHER
MERAR, BTBRE-NREMEIRGBNA., BEAREN, EF2NER
E BRI ALy £ R o

REPESREU LB HRGFI RN EGER (BAAFAZEAAE
D 50%, RBEA TORHARENE)  RXEHNFREFBEETESRL YA
REBERTREZNEGTR., ERALAF, “THREHE 2 O EHRMK
BYREFMRGEETHRZMEM, %o 0.2xSSC, 0.1%SDS, 60°C; & (2) &
B A MR, A 50% (v/v) BB, 0. 1%/N 4 f1E/0. 1%Ficoll, 42°C4; & (3)
FAERFFHNZ AR EZEDAE ISPl E, AR 97U bt R ERx. 3#
B, TREWEZHERRDHNE IKE SEQ ID NO: 2 Fr 7w oy ik 3 % WA 4 /Y
& W3 Tl R A VE

RERAZERE UL #RGF LB &, R EHFR, "%
BRBEHKEZD 2 0OMEHR, RERED 20-30MEHR, EFRED
5060 MEHR, RFERED 00AMEFRU L, UBABROCTATRRYY
WHEA @ PCR)UHER/ BB RDABEE . INSHER,

RKRPPWEEZ R B HRUEBUDFNH ARG, EERPALEHR.

RERPHREAEGERI.INBRNLIMERFFICA LM T ERE. 6
W, AATRZRANEGEZHALSBEETR. ZEHACEEFRRT: DA
FAT G A F A B cDNA XE R A URBEEN ZHFBRFF, fo2) RAXEW
TR A N R AL F SR EN RIEN Z B E B A .

K Y DNA Jr B 5 A B8 R T P 7 R 3K 48 1) JAFE I 41 DNA 2~ R 4% DNA

7
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Fel; 2) &k DNA JF 5 BLEK 13 BT 1R % Jik By B4 DA,

TRF|ANGFER, pEEELADNAELER. DNAFA B E L E AR
RERKRRANT,:., EAEHARNFTER DN FFINLE. 4 BN cDNA
MR BT R N R R LA F A KA nRNA PR ATH T, BRF R
EH R cDNA XJE. I aRNA M TR EHZ AR AWER, AAELTAFL
wAEKE (Qiagene) . 7492 cDNA UE b R 38 % B 7 3% (Sambrook, et al.,
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory.
New York, 1989) , L H {22 B\ L [ By cDNA &, 4w Clontech /A& ¥ 1 [&] cDNA
X, YEAERARGBRMEAR, BERD N RLT Dbt 7E.

TR E AT R K cDNA XE P R AR R I A, X R m (B
RF): (1)DNA-DNA 2 DNA-RNA 278; Q) AFEER ey B AT L; QN
RAMERIIWEFIARNAT;, ORAIAEFEARNEENFEE, X
MNEERZHEG Y. LRFETER, WIZHFTHEREGNA.

AE MM T kR, REAFRANTERSRZVNZRETRNET —HoH
B, HRKEZED I0ANEHR, BERED AT R, EFEZED S0 MEH
B, REZLED 100 MZHFR., i, BANKEREE 2000 MERZIA,
BENN 1000 MEERZ N, WAFTANRGAYRERRANERTFIE R
WA LS R DNA F 5. RR G E AR S B B R R E R4
DNA R4 09 AR 10 F] R AR P R AL &, 3ROb B il (ot M sk IR lg) 5.

EE@GFF T, BUAGERI.IAFRRIWNEATYTAAEERR
o Western BB ¥, M ARILIEME, BRERAEHR M (BLISA) £,

KL JH PCR (/R # 3 DNA/RNA 89 7 3£ (Saiki, et al. Science
1985;230: 1350-1354) A A FRERK WO E. Fol B RN XEF5E 2
A%t cDNA Bf, W ¢h¥5{E Bl RACE 3% (RACE - cDNA s 3t 8 3), FF PCR
HWEl M RERXFTAFNARANEZGHFRT I B EY K, FTAYE
M7 AR VTR E AL i o i B R Sk B Fn 4k T3S B DNA/RNA B Bt

R BRI NARANER, SHEM N FRENZRTRT T THA
% MLOT 5 0 4% & 0k 3 (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
RRZBEBRFINNELTATLNFEANES. W THRELKH DNAFH, W
FREREMT. ARHFENEEANTER cDNAJFF, I 838 RAeK M cDNA
3.

REAUMS R AERR AN SR FRNEER, UEKARL P RAER L

8
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AXBEE.IREGFINEEANIRFANEZEM, WREEEARART LR
KW Bk & Ky 77 %,

ARPF, ROXKEEIINZHIFRFANTENI RS, U RE
ARV RSBEBROEARE. RE “HE” BANE Do EE R
RN, BERE. MUAREES. TASNERFS RS, ERERE
BACHR, ZRRATFEAGRACEEIRT: EAFPRANET 175
o F 0 &k #K Rosenberg, et al. Gene, 1987, 56:125); L' %L 304 4o
Hi 3% 1k By pMSXND ik #i 1k (Lee and Nathans, J Bio Chem. 263:3521, 1988) #n
EReAMTREAGRFETIRFEENHAE. 82, REREFZHRNEH A
RAE, EARAREEETUR THEEARRER, REABEN -V EER
MERBESHAMNLILE. Bo T FILEEAREEELE.

KRB BEAAR R ERATHESFDABEEE 9.9 8 DNA 7 4
o3 0 45 0/ BE R BT E SRR Bk, X R A E RSN E 4 DNA HR . DNA
SEREAR. MAEHAFE AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Bf
WH DNA F R A REFEINREREFHNEL BT L, NHT nRNA SR, X
R FHNRERENTFAH: KFITFES lacR trp B3 T MNEEEHPLEH
T BB 2 TR 5 MV o B B3 8 2h 5 HSV 1B s & 30 T 5 31 A0 B SV40
Bo¥F. RHFRENLRs v Lol TEAEEERR AR A A
MBEEREPRZNEST. REABRGLCENE LA WRBERE &L A
BRELTE, EREPENERTFIRAEEERS AR AT NETE
BE. BT REDNAKRANMKERETF, BEALH 105 300 MEAR,
ERTREATUBBERNNET, TENO TREEZFMRLLE RSB M 100
B 270 MAREEXTE) SVAO BT, EARRS AR NN ZBEETULRR
EHETE,

o, ZBRBRREHEE AR AN BEEFCER, UREA THFE
HUWE TR RAER, PEZARERAN A RIES. HEZN
HURKERAEE CFP), BATAHTHHNEUREZRAFETEENLEE,

ARG — B ARARAFRE T RFE S G HR/ TR ETHE (B
F.HBETE) MEEEFEERA,

ARAF, REAXEEELINIBTRRCALIRERNELARKT
HUEBRIRNEFLZAR, WHREFZZNTRRELEANERIRAEE

9
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M. Rig “BEZOR” HEMSEN, vEARER; RERKSEMSER, B
BHal, REREELANE, Rl anan. REEATH: KRFHE, #
EWE, HUaAReBGEDITRY, LHAROEE, Bham; Bha
AR S2 B SF9; 4 LAf i CHO. COS 3% Bowes E /B M,

FIARRFFTRN DNA F R RS H AR DNA FAHEAR R EZHET
FAAGRERAR R ENEART. YEENERED O ARGATE R, #
WK DNA R R S e TR M A KB ERIK, F CaCl k43, TAKNSR
RGN E e, THEBHRA MCL, WREE, BA U THRFANH
BHAT, SEEREMAEY, THA T DNA B 37 . BE45 IR,
BHEANMA E W BHOE S, BFEL. BRALES,

BILEMNEL DNAEAR, HAARENZRERTFF TR FERAR &
BU W HEEZE 0.9 Science, 1984; 224: 1431), — M ENAUT F&:

W . AREAHEDA AEEFLINIBTR GERE, RASFAZE
FHERNEARER AR NB T WEZHMH;

(2). & WEREFERFEHMN;

Q). NEFREI AR T LE. SHEER.

EFE (2) %, REFANETER, BR0FANERETHY &M
EHESRE, E TRIAMAKWAHETHAESR, SEEaREKD Y
WERSERE, A6 WhHEWEREEERAFHH FIABNETT, ¥
40 B, B o — B ]

ESE (3) 4, BEALZRTEETERA. RESBPE FREA. H005
mppsh. WRFE, THRALNER. XNt et EIERL BT ES
ERELEANEY, XEFERAGBERAR AW, XEFEaEE
FART: BEAMHEEAE., BERNRALE G FE . B8, BEHHE.
RERAE, FQ, 2FHFEN BRIIK) . BRWEN. BFX®EN. &
3 A BT (HPLC) Fr s & Al B AT HAR RX 7 sk th 5 6.

Pt B Ay 1 22 3 ¥

THIME R TR AAL AR H %, WA R T IR AR R P
RRWAKYTH .

BIZAXAABERI. IMABEZHERG h R B E, FEHRERK
BRI IMKRXWITTE, TERAGERGRERTTE. P, -RE. -8

10
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BEXERE. 3-PMA+HyEcyv3044mflidk. 4-LPS+iyBcvi0dmpuikipe. s-F¥ Rk
A81024NC. 6-Fibroblast, 4 HFRI#, 1024NT. T-JE/R Kok K B F R,
1013HT, 8—yEJE R fcskH A HFH%k, 1013HC. 9-fEAtE &k 4n BT, 10-fERE
BEE. -BAE. 12-F0%. 13-FREEMk. L4l 15, -5 g,
17-2 f fis . 18 9% [ 19,

BN DB LB RI. OW R A EBEAL Bk = 3 B (SDS-PAGE) . 9. 9kDa}
EORHAQTE, kAo BhhEa L4,

C ERARRHRRET R

THEGEEREERN, #-FERIAKLY, NEMF, XL EEARA TN
WARPTAR TREALEWRE. T7 L0 P REWERAGN LR
E, MY BT NA A Sambrook A, 4-F 5 K 5206 E FF (New York: Cold
Spring Harbor Laboratory Press, 1989) AT &ctk, BB E &) B Fr
ERWE .
el 1 ABERIHFE

B RATRIN/ B/ B — Pk R IA G K RNA, FQuik mRNA Isolation Kit
(Qiegene A& ) MERNAF 4-Fpoly (A) mRNA, 2ug poly(A) nRNAZ i %%k
% FLcDNA, JFSmart cDNAW, X 7| & ( 19 B Clontech )#¥-cDNA Fr & /2 18] 3 N\ % pBSK (+)
AR (Clontech/ M8 /= f) 8y £ B A b, 2 {DHS o, ZHE A R cDNASUE, A Dye
terminate cycle reaction sequencing kit (Perkin-Blmer/M#&] = f) FuABI 377
B 30 A (Perkin-Elmer/A &) € BT A LR 65/ 03/ K5 7). ¥ I % 8y cDNA
55 B A A 3EDNAF 7 $BE (Genebank ) #4THhE, SRR IAEF —MRKE
0927F 02K cDNAJF 7 41 7 UDNA, T4 ik — Z 7 5| Y 5¢1Z 50 16 T A 9 FE N cDNA |
BT W . B REW, 092710257 [ 72 #y 2K cDNAJY 13800p (4rSeq ID NO: 1
FRaR) . ME326bpE598bpA — A 273bpty JT AR EAESR (ORF) , % — AW
ZE R (fuSeq ID NO: 27 ) . #AINGBh e &4 HpBS-0927F02, %A M A& &
o A ARBERI.I.

SLHH|2: FIRT-PCRYT ¥ wERA LB BRI, I A

JE| P ol 2 i R RNA Y AR, DLo1igo—dT Yy 5] 4y 47 34 #% SR L 4 K cDNA,
Qiagene By R F| &4 05, F T 75| i 4TPCRY 4

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

11
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Primer2:  5’— GCACCCTAAGCTTCGTCTTCTCGC -3’  (SEQ ID NO: 4)

Primerly{%-FSEQ ID NO: 18k 5° 38y & Lop T 44 By IF 1 )7 71

Primer2ySEQ ID NO: 18y i 3°3% R 11 )% 7.

PR R4 7250 u 189 KOBARFR 447 50mmol /L KC1, 10mmol/L Tris—
C1, (pH8. 5), 1. 5mmol/L MgCl,, 200 pmol/L dNTP, 10pmol5|4y, 1U#yTaq DNAZK &
% (Clontech/A & = &), 7EPE9600KIDNA#E IR (Perkin-Elmer/\ &) FI T A &
PR BL25ANE HH: 94°C 30sec; 55°C 30sec; 72°C 2min, 7ERT-PCRA}FE A¢i% B -actin
AT XS PR An A 2 M B . 48 P M R QTAGENA B Bk R & 4k, FITA
FLER A & B pCRE R b (Invitrogen/AH /= & ) . DNAJF 5 9047 4% R % WHPCR
7= 41 HiDNAJF 7] 5 SEQ ID NO: 157 7~ #91-1380bp A4 A,

SEHEB)3: Northern By M6 R, I M KA.

Jl — % =R EUERNA [Anal. Biochem 1987, 162,156-1591, %t 3B L%
RBMAR-E R, BR AR AT -2SaMATAR B4, 0. 2MZER4N (pH4. 0)
MARHTHHR, MNEEREER AL/ SERGEFT-FRE (49: 1), BE
EBEN., BREAME, WMAFHEE (0. 9EF) FH RSB CEFBRNATKE, %
BB ARNAVLIR I 700 2B i, TR WEFACE. F20ug RNA, FE220mM 3- (N-
Dok ) WHEER (pH7.0) ~SuMZ BR4y-1mM EDTA-2. 2MWF B8 Hh 1. 2%BR A A Ik b
TRk, RERBERBRIERMEL, F a7 ATPHE AL G| 3% $ &°2P-47 8
HYDNAR 4. BT 9 DNAR &1 4 B 1FT R W9PCRY 3y LB K 9. 9% 5 K5 7 (3260p
Z598bp) ., W32P-ARiCHHAT (42 x 10%cpom/ml) 545 JRNAW R BRA L EEE
— IR TA2°CR A NE, AR A 50% 5 B fE-250M KH,PO, (pHT.4) =5 x SSC-5
x Denhardt’s ¥ £9200 ug/mI#EAFDNA, A2 5, HIRMEAEL x SSC-0. 1%SDSH F
55°C#30min, #8)5, JfPhosphor Imageri#4To#ifiE &,

SEfl4: EEARERY. OWERIRE. HF Rk
MRAESEQ 1D NO: IME I Ty A RFF], Wit — ey 854, 7
7|40
Primer3: 5'-CATCCATGGATGCACCCACATTTTCACTCAAAT-3> (Seq ID No:5)
Primerd4: 5’—-CATGGATCCCCCTGCAACCTCCACCTCCAAGG-3" (Seq ID No:6)
BTGB E| 418y 384051 6 A Nco T ArBani T BT &, L8 A8 H B2 10 5738
3" 3 1 49 4 [ 7, NeolAnBamH I EE-VI L 48 A B -F &34 8 AR AL pET-28b (+) (Novagen
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N R, Cat.No. 69865.3) L 8 WHIBE L 5. M&F 4K B w4 #pBS-
0927 02 FThr A AR, #ATPCREURL . PCRJE &4y : BARBIS0 u 15 4-pBS—0927£02
i fr10pg. 5| #Primer—3FPrimer—44%| % 10pmol, Advantage polymerase Mix
(ClontechA & =& ) Lul. BHSH: 94°C 20s, 60°C 30s, 68°C 2 min, F£254
fEZR. FiNcolfuBamHIAMF x4 7= 4 Fo f HpBT~28 (+) BE47 JUEE L, 25 B WLk B
BOIFRTARSmEE. BT DR OGAESEART EES o, EAEMEER
(ZRE30ug/ml) WLBFARFESRRRE, B EPCRY ML M r ke, 34T
WF. PhdF o EH K (pET-0927102) FE LB 4 BH FREL AT
FFHBL21 (DE3) plySs (NovagenNE =), HEAFMESE (A%/E30ug/nl) HLB
WARRE IR, 5 EHBL2L (pET-0927102) FE3T°CH IR E A A KM, AmAIPTG
ELWE Immol /L, MEIERSu, BOREER, SEFRHE, BORE L,
RaEeN A%, (6His-Tag) £AHFMENAEHis. Bind Quick Cartridge
(Novagen/Ah & /= ) ¥ATEAT, BE T 4{biv B WEE LB EE. 9. £SDS-PAGE
ik, 7. 9kDagfBE—HE—HE&W (F2) . HiZ4& W4 H EPVDRE | F Bdans
ASEEFATN- G BB T S0 AT, £ RN 1SN BB 5 SEQ ID NO: 27 7 W N-34
ISNAEBARE T AHEE.

MBS FABER. IR &

& RERAL (PRAE &) - TRAGER. MR MEH £ K

NH2-Met-His—Pro-His—Phe-His—Ser—Asn-Asn-Val-Phe-Tyr-Lys—-Glu—Asn-—
COOH (SEQ ID NO: 7). ¥E LM S hEZEGfEFaBEHBEHREL,
FH#ESN: Avrameas, et al. Immunochemistry, 1969; 6: 43, J4mg R fn % & &
FREAMI LR HRENEER R, BREEALEEASRECYU TR
EHEENMEREZE K. RAZLS pe/mlFEa&EEREAMEBPNRHE
RABELISANE S o o RN . HI % B A-Sepharose A3k [H M # K % o ¥
HAE R IeC, ¥ L IKELS T HENETE L SepharosedBiE b, JH 3551 EH3E M A 186
FAERERIER. RETIEEER AN AR THERER S LHE£9. 944,

S 6: AR PN S BB B MR R AT i B
WARPHEZREBRP R B R ECENEN TR BRI RSHS HEW

R, wRZRATERFRENEYALBREL R A F AR oDNA UERK

NERARTEHAKAN Z BERF 7 b BN 2 BERFH, #— S HT

13
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RZHEHRMNRR AN ZZERFAREE RN Z LT RFINEEE A RS RE
ARABRFTHREEERE.

A LG W B R NARR Y Z %8 SEQ ID NO: 1 ikt &F W FEHF
MABRAERLEE, HARBRR T L —SHRAFERAARRANE Y
HRFFIRARFW S RERFI]. WBRR T ERFE A A%, Southern H
i, Northern BB EAE W%, CIIARESNMN S AL H B E AR
BrEERERERG FRER, XEHEANSFRE: B THENERYT LA
A WER G RIETTERR, UERE LRGSR ST R
BRhE RN E R TR, REFERBER A DHEANRR ENF A,
REBFEFA S ENRER. ZRFBRZE, REX RSP — 27\ 0RES Bk
B, AEAOAAAREBENRELG (WREEREFREHEE), UELRX
FREKERRERRERNES. REEALAGRAEETL F-L54
RTEESARVANEZHHHSEQ ID NO: I HERENNER TR, kK
SR ERL P ZEER SEQ 1D NO: 1 MEREHWELTFRE B, REH
PlaRBR LR EREREREL, EREBENNEEASET, F—XK%
HEFRNATHERERBTANURE.

—.  HETWHEHA

WAL Z 48 SBQ ID NO: 1 P B EMHBM I RAELRHS, NE
8 DA R 3 B R LA
1, HEARMNRIERE N 18-50 MEHE;

2, GCAEN 30%-70%, AN A4 M 48 205 Jv,
3, FREFPERL L H AKX B
4, HEULAGRTENNRRS, REA—SEHTENF LN, BF%Z

B FA A 5 HRIEF X (B SEQ ID NO: 1) foftw B iy WA

P REEARFETRIFR IR, F5 BT REGFEEME AT 85%RFAH

WIS ANEERE R, WIZWREA — BT R ZE R ;

5, MBRFETRLGBENHEGEAMEHR BN E— P HERREE.
SER A BB 07 AT B Sk I A R DL T =AM
#Ar 1 (provel), BFHE—KH4, § SEQ ID NO: 1 WEERFETE
FlE= B2 (41Nt ):

5'-TGCACCCACATTTTCACTCAAATAATGTATTTTATAAGGAA-3" (SEQ ID NO: 8)

#4r 2 (probe?), BTE-XH4, YT SEQ ID NO: 1 WERF B

14
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BEBAABEANEEREFI] (41Nt );
S’-TGCACCCACATTTTCACTCACATAATGTATTTTATAAGGAA-3" (SEQ ID NO: 9)
HUTAGRERSRAXNE AT H W E AR REES T EESE X

Bh: DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) ML K& B %

R TRELHTMEEL (D F BB E) (1998 £E ) [£] 8

TEREE, FFHRL.

B R &

Ly MG 8 kR 41 4 v 42 B DNA
FH: 1) BESBFBARNERIFARBNEEK EFBARBRDZ W

(PBS) ey FILd., FHARFATKHARRAN, BEFERFAREHE. 2)

PL1000g B0 aEdt 48 10 204k, 3) B4 %% vk (0.25mol/L EHE; 25mmol/L

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

EAC ARSI RBEUCESRAFRE, EEUALRTABA. 5) 1000g H

10248, 6) HESHEEIE (§ 0. 1g BRWALEHE P 1-501), BB 10008 Ho

1024, 7) ARBEFRERIE (F 0. le RUWALHEREW Inl), REEUT

KB TR

2, DNA By K EhdhiR %

FB: 1) A 1-10ml % PBS $4AfE, 1000g B 10 o4, 2) FAMMERM
BER T4 (1x10° 28k /ml) &R 100ul RAZMHK, 3) A SDS
BHOREN 1%, WREEELMZAH SDS WA LR F, DT a4
WA BT 5 DA, AR R R, X — BERI>10 HH iR &,
4) A BB K ELORE 200ug/ml, 5) 50°C BRI MEEAE 37°C BRFEE
A 6) AFERFEE: 4f: RRE (25 24 1) HR, ESBUHIEFE
10, WAMEELSE, ENEFHTEC, 1) $AHESEHE. 8) A
SHRAN: FRE (24: 1) 3, BN 1004, 9) 44 DNA AMEHS EH
&, W) HAT DNA By Ao 2B,

3, DNA My2bthAn ZEE IR
FH: 1) ¥ 1/10 43 2mol/L BB 2 EHRFA 100428 ng| DNA %

F, B, E-2000 B 1 AHRERR. 2) B 10 240, 3) MORHERENN

LB, 4) A T0%A 78 500ul RFEILIE, BN 5 4. 5) AOEE A B,

J500ul AZEEREITIE, J0 S o8, 6) MORMEE N L8, REERAKL

HEEFEARCERR. S5 TR 10-15 24, UWEXHLEEL. EERERFE
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MEZR2THR, SNRBEHEM. 7) DUAMEF TE RKEE DVA Y. 1REH
TR B e PR R, FIRZ A0 TB, B4 % DNA M, & 1-5x 105 affy
BT B A 4 e 1ul,
DU 8-13 SRR F oAb 595 0, TN TEEHTE 14 SR,

8) ¥ RNA B A AuZ| DNA MR e, AKIREN 100ug/ml, 37°C {238 30 24k, 9) fm
O\ SDS Fu B\ WE K, ZOREAFA 0.5%F 100ug/ml, 37°C {38 30 4. 10)
SHRAER: S0 BB (25 24 1) HEEEH, B0 10 40, 11) A
N ARM, AEERPHES: BRE (24: 1) EFHE, W 10 24, 12)
NSFE AR, Aw 1/10 4hFR 2mol/L BEBAGNFT 2.5 A B, B4 EB-20°C 1
NEF, 13) B T0%ZER 10092 B kR, RA TR, EAMR, TBRFAY 3-
6 BB, 14) W Aggo 9 Aggy DARRJU DNA 8R40 JF R &%, 15) 2R AR T-20°C,
TEJE Ay ) &

1) B 4x2 REYRPHHBRILERE (NC ), AHLERE FR2FE A8
NEEMNT, S—H4ERKNCHE, WELS TN S BT 00 5EE A4
AR E AR .

2) RIEATEA 15 A, SFTREL, E2EFET.

3) BE-F®RIHEA 0. 1mol/LNaOH, 1.5mol/LNaCl WJR4EE 5 04 (B ), BEFE
FRIEA 0. 5mol/L Tris-HCI (pH7.0), 3mol/LNaCl HyjyEZE E 5 04 (B ), U
+.

4) RTTHIIREF, UBEEL, 60-80°C L& T 2wt

LA

1)3u1Probe (0.10D/10u 1), AB\ 2 u 1Kinase & ¥k, 8-10 uCi y—2P-dATP+2U
Kinase, DLAbinELARF 201,

2) 37°C fRiE 2 M At,

3) A 1/5 M RB EA R A (BPB),

4) it Sephadex G-50 #%.

5) E “P-Probe H M W A 4K EF — & (FT/H Monitor Y ).

6) S/, WE10-15%,

7) RBERNRARNRATEE

8) BHE MR ERE BN BT E # AW PP-Probe (& K &y-p-
dATP),

AR
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KREETHEHE S, Ip\ 3-10mg 44 2% ( 10xDenhardt's; 6xSSC, 0. lmg/ml
CT DNA (/N4FHJEDNA), ), HEFH TG, 68°C A4 2 INHf,

B

WEMSE =4, WAHEFRES, HEFZOE, 42°C FEIE.

TR
TR SR

1) BUH B2 R IF iy R

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

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

4) 0.1xSSC, 0.1%SDS ¥, 55°C 3 30 440 (2 %), TEET.

T JE DR
1) BUH B e RSPy
2) 2xSSC, 0. 1%SDS #, 37°C #% 15 4 (2 %),
3) 0.1xSSC, 0.1%SDS &, 37°C % 15 448 (2 %),
4) 0.1xSSC, 0.1%SDS &, 40°C 3% 15 240 (2 %), ZEET,

-hE B

=70°C, Xt E B® ()5 kB EIAR U8 2% 20 DEAC AT M 98 55 10 € ).

S 4E R

KRB EREA TN ER, U ERAMN R RSB N H R
APRRE; WARREBERESEETHRAER, B4 1 RSN
BEVERTH MRS AN BAERE. BUTAFS 1 EhfEEhs
MARZAH Z M ERAEFALAR P GEERZEREEL.

SCHE{A 7 DNA Microarray

EE R REEBERE (DNA Microarray) REMHFZEREREMAH S
NEREEFRARFALAFTAR, CREFAENREAEREFFR. BEE
HHFIEFE, EEFHER L, AE TR N A L R AR AT HE e B o
M, NEBbE, BR. BEEROWENERWEY. AXVINWEZHERTE
AEODNA R TEEXARAATEHREERXHLEE M, FRMLRALH U
FEESNEREESRFERTER, RRmdl, wRREERRE. LEERT %

17
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FBAE R B S AW, 2074 U8 DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & ¥k Helle, R. A., Schema, M. , Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.

(—) A#

FEAAE B 2K cDNA 34T 4000 4% MW7 5U4E A ¥ DNA, A HEARL Y
MERER. HEuilofEd PR $4TYH, AWFEY 870 E %L E 2
500ng/ul A4, F Cartesian 7500 S A (W@ £[E Cartesian AF) & F3 s
MRE, REEZEWEEN 280 un, HEARENFAHTAE, TR BTFE
INRBRAUH 2B, BeBE TR DNA B RS A L ARG . HAGF %S
BEXMF LAZARE, REEANLBEAESRE:

W IR AR A 4 N

0. 2%SDS &3 1 281,

ddH,0 BEHEF R, FR 124
NaBH, £ 14 5 2-9F;

95°C ACH 2 4k

0. 2%SDS Eik 1 440,

ddH,0 ¥ 5 7 9K ;

L RT, 25°CHEETRAEHR.
(=) H4HFIE

R—2E2HAINRBEERENERERAR (REIR WA MR =
K mRNA, JE/H Oligotex mRNA Midi Kit (W& QiaCen /A8) 4hfk mRNA, XK
B B K% - A Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5—triphate
coupled to Cy3 fluorescent dye, J§J & Amersham Phamacia Biotech A8) #Fif
NARIEA4H 4L By mRNA, B %% J5R7) Cy5dUTP (5-Amino-propargyl-2'—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, W H Amersham Phamacia Biotech
NED RS R AR (RETR B E M) nRNA, B0 5 # & HHEs. B
WL RSB R %

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) 2%
AAEREULFAMARNGHEAEEF —&E UniHydb™ Hybridization

18
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Solution (W E TeleChem &) MAKFHITRR 16 Mat, ZRA AR (1x
SSC, 0. 2%SDS ) Pt )& F ScanArray 3000 E# (& £ F General Scanning /A
B ) $ATHEE, ARWE L Inagene #4E (£ E Biodiscovery AF ) #4THIE
AR, EWEAN R Cy3/Cy5 .

LAV R R R (BRA TR bR ) 28 b i, JEBLKE . PMA+EY
Bov30447 fik. LPS+EYEcv3042 AR MINR . IE % R AT 4 40H1024NC, Fibrodlast,
ERETRB, 102487, JER AT EKEFRIM, 10130T. JERKIcRA A KR
FORIB, 1013HC. JERGE AR MBI, BEBUE . BBE. AT, IR 2Btk
BE. BNE. WM. SRBE. IR, RERXI8ACY3/CyShe by A,
(E) . mEMDAREIREEEEER. O H & F AR B RN,

Tk 52 F

REFW SRR L B RA . B Ao 0 o TR
Blin, TihTBWRE. FEBGZE. AR, S£X%E. HIVRRAEE
MBI,

EERAY T - LBUBXDLAREERT. FAREUNE. BAR
BFERBE, BIIRELRLNCEHXNT LA LR EE (R4S
W, WERAEFHEAEYRLEE wtif FLE, LARSURS. BAR
EURE. BEAREUABEAMSE —E SR ARG AAEEHA, HTH
WA ALK, ot BESHEAR.

FEEH, RARGEE &N RETF M NDPK 2 A T4
HEEEBHNLERA. B, BRRENE S LERE R BER A N ENY
EEY

MR, BRGKEEEL 6 REMLE notif WEKRY, ¥
EREFHE L notif WKW ERY, ATSRAME - EZ4REH
R, ATHENHGDERY, AEAMANERLRE. BBETEL.
EREEEE, KEL,

BT, AN EBEE ) OWERRES A ARER L2
W, BRETEL, EKEFEA. K5, RLRFLEEFRT:

EMALHME: B B B, REE. AME. A0A. HEE.
FORBAE. TEE. RWEAME. EXERE. SEBE. BFERE.
R, BefE. WEBE. BB, BE. BAE. SHE. FEE. B
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. TER. TEWEE. BRE. &%, WEMHE. BRREEMNE. &
R R, REMNE. A48, SLWE. BHE. BATWE. TRIE
FEfe X 8 REME: BRERS. BE. Bkt Ao Es, 0B
W BRI A. ZEHE. TARE. B AREEBAA. RFE. B
H4 RETH. BEwy. FRARGKSR. ZHRESH. ks, ke
TARM. WEFGRE. EREMBA. MBEGF. EREENE. EXREFR
REREWE, FAETFH
EXRTMAEERN: FwxTRE, MEBk, WMATESE, 25HE%,
KEUEBHEVLTTEEEE, S0, Ak, BHAIANEETRREER
SERMRRMIAE . FHE. EREALTR, EHRBGBR LA ELR
ROBGRIE, RAME, RIFE, BATREE
RIE: BEMRM. LAEEH. dBEFR. RATRELREE. &
T MEBRRTR. KREBRXFR BAFTX. EEX. BARBEX,
FEZeWBENRER. RENEEER. LRNK. RS, BRELK,
WMERNEE. ZMK. FMKFER. BEEAMITR. BRARSEE. =
GREEX. RABLERE. BENLY. MBS AMEL. Eh-BAE
BHE MAWAZE R RIRK. QMK URR LA s3] Ry K
ARPERET FRLEI UL LR B ) R LE GEHRA LREF
S.IMBRNT ., BARANRBARER 9. INKERYESEY I, TH
PR B fe Y S R A X W E S A FRE. B, BEGMNE
ET, HRLIMERRFRARRET 0. I NEHAN S FE g EE9.9—
RFEIR. R R 2 M 4R v o A kA EL AR R B R
ARER 9.9 WERACEFBHWTE. LEd. TR ENY
FOABER VI IMBERATUGRUEE 9.9 FEIMAEAE, REWH
VLR T4, REFZLZMNBEELEESFELLRTRREL M F 6.
TR &N ERA LA, TURAEEE 9.9 AN LS+,
BRME AU ER I I WEZRLEAMEFERANE R AW EMR
TREDA. A ERFELEWH RS %, ¥ UF &N RFRAER G ZE
RRUPEOD. BEXBERIILLN IR F TR FHEENT 4
CHARBEETEMMARNENS RETHE. Fke, —RENALE
9.9 4 THATHIE.
ARPRBETAZK, RERE. TES. EOBS N0 amEd R
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WGk 7 ik . XBHERT UZE 2 RS EmEfig. AL FERAHE
THHARER 9. ITMERERGHE. XEHRELAE EFRT): £25EHR
w. BExmBEHE. Semi. B4R, Fab F B Fab XA XEF AWK &,

FRBERAMETTHARBREEIIEEERAETIN (XA, MR,
REF) WrEmBa, sHENTHEFHBAEIN, BHEEFRTEKERN
S HENGER I INERERENEABEEF R FLREHEA Kohler and
Milstein. Nature, 1975, 256:495-497), Z & A, A B-41f R/EH A, EBV-
REBEAE. BPANEREREARNTEREAWRERAETHEANEAR
4 7= (Morrison et al ,PNAS, 1985, 81: 6851) . Tfj 0L 74 Ky A& 7= B4k 4K B A (U. S.
Pat No.4946778) ¥ |l T A=A E F 9.9 B BE K,

FAABEE 9.9 WMETA FARASMEREA S, BNERLRA S LR
HEEI.9I,

5XBEEI.IEANERERALTHARAERMLERFID, EANEAT
BREFEAL B fo A XA AR DR TN — ARl Y T T R T
PrEmE e AR EHER.

THRBTHT RN EAFE - BRI UNAEER. PAREZI9E
EPENERERAT S AE LMY EE WEBES R, EXREE, LEIRE)
ENEE, —MEARHFTERARERBAN 0 SPDP, KA mak, -
RN, UEZEECTHEL, IMLXAETATEARAGEE 9.9/
ety 2 B

ARAPHRETH T ENRFG EARER 99X NERR. £ FEY
& 0 F0 AR UR) B LW B & 9.9 9 = A BB,

RARPLG R RER AR KEE 9.9 KTHLB KB k. xR
Yo AATB Tk oy, EL@ 3% FISH E fodlft S MUE . R 56 BTl i 6 4
BELIAT, TURAEABRBER ). IELMERTWEERAR THH
ABEE 9.9 RAERHIER.

RRPWZREY FEREDAT, B, Z2RTHADER. LERBHAT
B RWE, BT —ER ER D GHER RN, ESNE#ATRES
#t .

REABRERIIWIBHROUTATSMBNEN., XEETHATH
TEAHTARER ). ONEREABRFE/DERERATB N BB E. RFR
RutF%. EANEFRBTEE WREHR TRTATERERAAGE R
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9.9, UMl WIREHABER 9. 9FME. flin, —HERGAEBEZ 9.9 TY
REAN. BRI ESESURBNEHEE 9.9, BETS5THNENE S,
Bz ETEREE. BREANEREGTRETATRTAGES 9.9 %%
BEMREHENER. RETRENEARALILEIRE. BES. BF
EMXAE. LABEDHRE,. OMREETATREOAREE 99N ENFE
BMEBZHERA., WEETEOAEEZ 0. INEIHERNEARSRENST
YEF LT B R XCHR (Sambrook, et al.)., BAEHGELBMEZ 0.IWEMTR
TREIBRARTEEZERA.

FUHBRNALBAMANT REE: $E0FRBREEENAEALELR
F REERAERER QRS EEERRRERS) SR LB EFRENER T,
) ok 20 R ke

HHEE 9.9 nRNA W FEAZ B (B 45 K X RNA Fu DNA) DA R A% B b, 2 AR
KPHFEEZ . B -SR0S % RNA i RVA 0T, 4
MEEEBLST 5 EANERNA R R EHATHBRAYER. KL RNA
o DNA K A% B 7] A B S 4547 RNA 2 DNA & R B AR BKAS, 4o A0 6 B BRI AL
ERIEEREZEFBRNEALS R A. KX RNA 4-F 7 3# 3 45 1% RNA &y DNA
Fe B REAR S BAR 0 4% kG, XA DNA F 7| LB & B (ki RNA RSB 2 50 F
WTH. ATHMBRLSTHREN, TRAZAFEAELRTEN, W IHE
My FFKE, BESEFZAREER A RABERRETFE% - mE.

GEABERIINZUTRTATIABER 9.9 X RK D .
REOXBERLINZBERTATRNAGES 9.9 KR 5FRELFR
STAKER . INRERE, WREDAEEEF 9.9 8 DNAFFITH FxtiEh
FABATRE UAW A GEE 9.9 WREBRN. 2RHAEFE Southern B iE,
Northern B3k . AL %, RAERAFENREAFHRBHA, X0
HEMTNELEAERL, KRAKEZETRN BB BT ENGEHEL
RS Microarray) H DNA % K (XBA “HEEEHF” ) L, HFoMmaAfE
HEEWERRBDN LR DE., AAKER 9.9 B RN 5 WHAT RNA-REH
%R B RT-PCRYIRAMT B M TR A EF 9.9 K= 4.

BUARER I IXANRT TR FTUHABREE 9. IMANER. H
BEEIIRTNHARAE S ERHFAEERGEE 9.9 DNAFAALT ERE.
i, k. BEdAfEvEARrEs, TRHOAHE AL Southern B 3. DNA
FF 9. PCRAFAERBURE, B4, REFTRGHEENRE, B
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M A Northern B iE ., Western 57 v Ja] 45 Wy AL A L 58 %

AXPRFII R AL LRANEN. ZFF2%RERATELEA
REEARCEEATUNERLRL. B, FELTREKRIWALEN LK
R AE, RARIWETERFIIRE (B S AN W Qe mig it g A
THREREARTE. RERRH, HTRXLFASRRAAREEXHE, £
EENE P RAWXBINAF A T TRE4&EL.

MW E X, MIFCDNAKIEPCRE| 4 (Hhk15-35bp), W LL¥F7) 240 F 5
HL. BE, HELS| YA FPRFASEAAREBIRMKMP LS. R
LAY FIONAZEN RSB AF Y Y H &,

R A I PCRE fr i, RADNAE L8] R R B iy k. 1
RAARANELERE Y, BRRMFE, THA-AREBTLREERNH K
RAREEFATETESAT M. THTFREEREMCHE S LM ERaE R
X ARIEHRA> SN L EERM MR TS, ATHERERERN
cDNAJE .

W cDNAJE I & o i e B, R AT FOL R AL A48 (FISH), F A A S BAH
BHHATREERES, MBEANER, M Verna%, Human Chromosomes: a
Manual of Basic Techniques, Pergamon Press, New York(198%),

— BRI BB ERGRERNE, WFAELER LW BEMERT
A5 2 BT R, BT ILF A 4r, V. Mckusick, Mendelian
Inheritance in Man (7] # it 5 Johns Hopkins University Welch Medical
LibraryBalik®) . RETEREH AN, HEERS L Ta pahkR s
LERAZEE R F.

EF, FENZBRPARERMEENONMRERAFFIZR. wRE—
LRFANERMEFNEEERE, Wik R EAMEMEE MR R NE 3,
MZRETRRRFARE, LWREFRABREME, BESPREEIRRE
WP A R AL, A MR R T T T By 0 B 35 F oDNAJF 7] W PCR T 42 U 1y 5k
KRGME. REDUWHHEFEEMEAZLHANDI RS, BEAELES
RIFA R BB R KRN DN, TILRSOESOOMBAEBREE 8 2 —# (5L
VIR F B - fk ) Ao G 206034 B F — AN H)

TURALANEZ IR, ZREBIEENY. HatA. FHH 0 EH 5
SENGARGAGEER. TUHHRTUR A, HHHE. B, &%, 24
B HMUREMNEAE, 600 EbARENE REERNULTFHH

23
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BUPHRGBRAEFBA . XL SWTUENEYE FRAERT.

AXPERELCHE-—MRENABHHEN AN E, FBFEA MRS
MARXRNGREAEMRL. SR UARE—&, TUARHE. EARHEY
MR EHBREENMRT LB R TERT, ARTABB AT, A
BHENBREENNFTHEAE LR, boh, REPWERTUE LY
IR e E AR,

LA aWTUNTEN 7 X 62, mBRLRH. #KW. BEN. DA,
RT BRRENNEERE. REEF 9.9 UAHBIT fn /R R ReyE
HENEREE., BATEEANLEEZIINEMARBRERRATHS B
o WBHT R FRTHNERAD T E & W HF,
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I, —MaBENEZK - ER.9, AREETFEEEA: SEQ ID NO:2 fi &
WAERFIINEZR. REZRNERF B XUAITEN.
2, AARFERIFRNE K, HBEETHRSR. XUARITERH AR
BT H A AL SEQ ID NO: 2 i n i & BT 5 £ D 95% Al Bl 1.
3. MmARFER 2 RNE IR, HIEETERAEA SEQ ID NO: 2 Fr T A&
LTI Z K.
4, —MOBHEZZHR, ERAETHRZUTREAHE T4+ 80—
(a) Zm@ ALA SEQ ID NO:2 i R AEBF M Z RREL R B XMW, 4k
MW % ZHR;
) 5ZHE% (a) BAWEHER; &
() 5 (a) &R (b)) HED T0WHFEHH ZHEH.
5. WHMERAFTRANZYTR, AREAETHRZUTRESREAH
SEQ ID N: 2 Fi T8 EBRF I E M H .
6 I HERAFTRANEZBER, HBEETHREZ L ERNFIE A% SEQID
NO: 1 " 326-598 {8y F 7 5 SEQ ID NO: 1 ¥ 1-1380 ALty )% 7).
. —HEANRFZEERNELRGE, HREETERBARAER 4-6 H
T-—BANERFTREZBERS L. RERZHRRAREWAEATRHELR
&
8, —MEHNELHFRNREIRME 4k, EBEETERESTT
5| —F s
(&) AMMERT IR ELABRGRLE B ERTNE T HM; R
(0) AAMAMER 4-6 FWE—WHNERFTREZPFRENRE FHE X4
i
9, —MAFAKER 9. IEUNSROAETF, EBEETHRT B0
() ERENXGEZIIANT, BRRKAERS IRY T B LEZHME;
) AEFRAT2EHEAAKEE 0.0 ERNE K.
10, — M5 ZREGHNTR, B EETHRFBER S LEEZ .98 F
M & 6 1 AR
11, —RERREATZRERSZLANEY, LTHEETFEMNIER (23,
EMHAEHNBEE 9.9 ERNLEN.
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12, WA ER 11 TR WA, HBEAETFEZ SBQ ID NO: 1 J7 7 #1 £
FHF IS H Bt R UF A

13, —MACH Bk 10 B AWML, EARAEE TR R e TR % H
BB 5 9.9 KA. RINEMB T E.

14, —RBI5ARFER 1-3 F W — WA ERFE S M % QERRER 5
RiEf 7, EREETRAEANTRE KOG FEE, RERNPTRE RN
itk RERNEBERTRFRLREAEREURYNBERL R,
15, fAHER 1-3 P e —RAER RS KA, REEETFELAT
LG EE 0.9 BB . MHH, HEARIHA, RHATFRELEE
%

16, MAHER 46 P E —RHAERFRUBBATFHRA, ZHEEFY
TR TR RN, REENRHATFRRRE, HE2RFHEER
S,

17, A ER 1-6 B 11 ki E—RHERFRIWZ K. 2 BERRNEY
BRLR, RMEAFAFRLIK. SREBRIABIY. B A, HHH
AN EAARNE L HE LTEFWRELAREID BB BT S R BES
9.9 R ALt MR ML MA Y.

18, WA ER 16 % 11 FWE—RHERFANE K. 2 RERIAMA W
R, RREETARREI. SMERBAAWH LR T b7 W HE,
B, IV R 3o st e e Ao 2 KO AU 2540

26
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F o7l x

(1) —fkfz B
(D) RAL R KEe g9 IRAE%EDF T
(1i1) F 54k E:9

(2) SEQ ID NO: 1Hy1% &.:
(1) JF 3 4F4E :

(MK E: 13800p

B) XA : B

(C) sk M. W4k

D) w4 L

(i1) o-F 2KA: cDNA
(xi) F 5| #8: SEQ ID NO: 1:
1 ACTCAGGATCTCAGTTTGCTATCATCGCTGGGTTTTCTATACTGTGGCTCTGCTTAGCTC
61 CTGCTCTTCATAACAATTATGTGAATACTGCTAGCATTGTCATCCCTGTTTAGTCGATGT

121 AGAGACAGAGGCAGAGAGAGAAAAGGGGAAGCTATTTTCGAAGCCCTGAGAAGAAGCCAA
181 GGTTCAAGTCCTCGTCTTCAGTTTAGATTCTTTGTCTACCATGTGTTATACAGTGTTTCT
241 TAAATATCAGGTGTTCTTATGCTGCTGGAATGAATCTTACTATATCTTTATACCACCTGC
301 GCTCTTATTTACATAATTGTAAAAAATGCACCCACATTTTCACTCAAATAATGTATTTTA
361 TAAGGAAAATGGCCAGGTGCAATGGCTCATGCCTGTAATCCCAGCACTTTGGAAGGCCAA
421 GGTGGACGGATCACTTCAGGTCAGGATTTCAAGACCAGCCTGGCCAACATGGAGAAAACC
481 TGTCTCTACTGAAAATACAAAAACGAGCCATGCGTGGTGGCATATGTCTGTAGTTCTACC
541 TACTCGGAAGGCTGAGGCACAAGAATCGCTTAAGCCTTGGAGCTGGAGCTTCCAGTGAGC
601 CGAGATCATGCCACTGCACTCCAGCCTTGGTGACGGAGTGAGACTGTCTCAAAAAAAAAA
661 AAAAAAAGAGGCTGGATGCATGCAGTGGCTCATGCTTGTAATCCCAGCACTTTCGCAGGC
721 CAAGGCGGGCAGATCACAAGGTCAGGAGCTCAAGACCAGCCTTACCAACATGGTGAAACC
781 ACATCTATACTAAAACTACAAAAATTAGCTAGGCATGGTGGCACATGCCTGTAATCCCAG
841 CTACTCAGGAGGCTGAGGCAGGAGAATCGTTTGAACCTGGAAGGCGGAGGTTGCAGTGAG
901 CCGAGATCACGCCATTGCACTCCAGCCTGGGCGACACAGTGAGACTCTGTCTCAAAAAAA
961 AAGAAAAAGAAAATTTATCTCATTACCATTAATCAAAAACCAATATTATTTGCCATAAAC
1021 AGGAGGTAACAAAAAAGTGTGATAATGTCACATCATTTTTATCATTTTATCAATGTTTAT
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1081 CTATGTATTAATTGCACTTGTCTTGCAGTTCACTAGCAGAATACATTAGGCTAAATCCTT
1141 CTGTAAGGAAAGAAGAGTATGCCCAGCTCTGGATTATCTATAGGTGGCAGGTCAGATTTA
1201 CTATTCTCCTATGTCTTTTTCTGGGGAACTGTTAGTTCATTAATTCATTCATTGACTTGA
1261 CATTGTTTAAATCTCTATTCTGAGCCTGGCAAAGGTCCCCATCCCTGTGATTCCCCCTAA
1321 GCTTCGTCTTCTCGCAGCCGAAGCTTAGGGACGGCTGCGAGAAGACGAAGCTTAGGGTGC

(3) SEQ ID NO: 28k 1z E.:
(i) f 5 44LE :
WD KE: WONEER
(B) XA AR
D) w3 EH: Lk
(D 2FXRE: K
(xi) F 7| #R: SEQ ID NO: 2:

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

(4) SEQ ID NO: 3891 &
(1) J7 U AR
WK E: 24m3
B) XM H%B
(C) k. B4k
D) w1 &k
(D aTRE: EUHR
(x1) JF #4538 SEQ ID NO: 3:
ACTCAGGATCTCAGTTTGCTATCA

(5)SEQ ID NO: 4942 &
(1) 7 5| 44E

Asn

Ala
Thr
Lys
Gln

24
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M) K. 24m
B XA HB
(OF:: 1T X::3
D) w4 %k
(DT XA EUHER
(xi) 7|4 #&: SEQ ID NO: 4:
GCACCCTAAGCTTCGTCTTCTCGC

(6) SEQ ID NO: SHyfz B
(1) J7 5| F:4E
W) K F: 333
(B) XA ¥®]
(C) 4. 2ék
D FEFEMH: &K
(DT RA: EMER
(xi) F 5| #38: SEQ ID NO : 5:
CATCCATGGATGCACCCACATTTTCACTCAAAT

(7)SEQ ID NO: 6/#1E &
(1) J7 ) 4H4E
WD KE: 33
B)KA: %H
(C) &k i
D) FAEH: &k
(DT ERHFR
(xi) F 7. SEQ ID NO : 6:
CATGGATCCCCCTGCAACCTCCACCTCCAAGG

(8) SEQ ID NO: 7Hy{z K.:
(i) & 5 A
WKE: ISMEER
B XH: 44R

PCT/CN01/01010

33

33

24
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D) #wEF4EH: BH

GDA2TFEE: ZIK
(xi) FF 7l 4%3k: SEQ ID NO: 7
Met-His-Pro-His-Phe-His-Ser—-Asn-Asn-Val-Phe-Tyr—Lys—-Glu—Asn

(9) SEQ ID NO: 8Hy1 &
(1) J7 B 4 4E
WKE: 41mz
B) XA BB
© gM: 24
D) I 4
GDRXFRA:. EHHR
(xi) F#|#38: SEQ ID NO : 8:
TGCACCCACATTTTCACTCAAATAATGTATTTTATAAGGAA

(10)SEQ ID NO: 9Hy{E B
(1) 7 5l 4 4E
WKE: amik
(B) XA ¥#
(C) 4. 24
EZENE- R
GDRTFXE: EHHR
(xi) F 5| #3R: SEQ ID NO : 9:
TGCACCCACATTTTCACTCACATAATGTATTTTATAAGGAA

15

41

41
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