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1. —MaENEK-ACEATRE 02, HEMETFEEA4: SEQ ID NO: 2
FIraERFIINER. REZROBERERBE. XU RT4Y.
2. R ERIFTANSR, EBEETHAESK. 2AUYRTEUNEERF
FlE A 5 SEQ ID NO: 2 Fr R B EABF 7 £ D 95%m A F .
3. A ER2LHTARNEIK, HBMEETERAAASEQIDNO: 2 FrRiaAR
o8 %K.
4, —BoBEHNLIRER, EREETHREZUTBAOG Y THAP KN —FA:

(a) 473 ELA SEQ ID NO: 2 i TR EXBMFFIME R AR B. X104, /4%

WEBLHER;

b)) EZ2H8EF® (a) HANEHEFH,; K

() 5 (a) & (b)) HED T0WHEERH ZHER.
5. MBHNEXAFANZIBHR, HEEETHRA4BHRESED LA SEQ

ID NO: 2 R R RAEABFFINEZMEH.

6. WMBAEXKAANEB TR, ABEETHAS M F B FH LS4 SEQID
NO: 1 426-674 4 oy JF #| 5 SEQ ID NO:1 v 1-682 {4 7.
T.—MEANFI TR ELEE, HSEETERBNANESR 4-6 dthE —
BRNEXFRSZZEBRERL. REJERERA BB ETR N EL 4.
8. —MAEANFL UM RE IR F IR, HEMCETFERAEFTH -
FE E A

(@) ARMERTHRAWELAL BRI HINBIHN; &

®) ARFER 46 FHE—RANERFREBEBRAI L SN EEIAM.
9. —MAFRACEETXI. Q2 EMNEIRNEETE, ABREETHRF ¥R
¥
(a) ERAAGCEETREI 02LH4T, BANMNEX S Ry TRME 4
e ;

() ANEFMFLEHEAAGCEATA 9. 02 BMH S K.
10 —HEEFRECHTE ABEETHRANEREESACEETR 024
e A Ok T N
I, —XHEPUKFFERBEREDRRAGNEY, HBEAETENESEN. R,
EREHEHACEATR I 02 WEMNLLY.
12, AR ER 1L FTRALEY, HBCEAETERSEQIDNG: 1 iRk A HR
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FHRHERBHREXFF.

13, —FAER 11 FRAUHEA, EBEETHERLEAATRETAC
FEATH9 02 ZKN. KRNFUWTIE.

14, — M5 A ER 1-3 BT — AR BERFR S RHEXGRBERR H R
M FE, HBAETERERMF R SR EXE, AFRNTR S KOFER,
RERNEBHRTIEFESIRRAERFREREARETRE R,

15, A ERK 13 HE—NHNERFRSREGEA, ABCEETENRATRH
A CEETE Q2GENY. MHF, HRAARWHA; HEAFREXEE
X5,

16, WAKEX 4-6 P A —BRNERFTRNERLTHEA, AREETERS
HEMEATHBYBEE, REFEIRHATERIRN, LA THEEZERY

B

17. wAFHER1-6 R 11 FHE—RABERFRGFK. EHRERIAEGWHN
B, EBEEFRAFESZK. $RFRRLEND. BOA . £ 3030 A Y
RAERNBEEAF L TETHEEARENDHRETSACEATEI. 02
REMKOERANGHUAEY.

18 A ER 1-6 R L1 FHE—NMNEXRFTRNER. FHFBRIAMEUH A,
HBEMEETFRARREK. 2HERIASMEHER THRT SN EETERIER
AAAER. AMRBURA THRTHRE, &%, 4% CHEMEw, BE5, &
B, BRE/MRELE, HakdRE (FBRIE. 9%, BR), DHXERY
AMPE (FRME) EW.
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— PN ERK—— AGCEUTREI Q2 FHE XM LKA SIMTR

AEWRBTAMBE ARG, LAY, AXAHRT —HFHLER——AC
BUTH£9.02, MEGHDUERNEBTBRFI. XEWIFRLEIBERE
FREG# & s fo R A .

AR H# AR TERZ AN EAB KR, O THREFERRENL
T, —thmEBEAER TR, FER AR A NER .
TN AR EANS TSN EL. 2R BT, 2B RALU
RA&M &R,

mEE L 3 A A#TEN: (DARBRT;RMEESTHTHEIBN; (2)
M E R, AN ERBEESNES o TY A MaEN; (3) ARAMRER
HEFHAMRAAELAR, BRIXEDS TR TN,

BERERAARNMETRB I ARAEFENIR. FRAERS A TREW
ZHF. £ KETF. AHET. AN FERAARZEEER, BNFRFIRE,
A5 ERMTEESCHARGCIRESRTEEHRTE. RELTERY
MG FFEEONER, AREREZETHN 3M: (1) BEFRHEM/BKN LK,
(2) EEMWETZHR; (3) 56 EFOHBRKMNTHAK,

ECEUBBHIRE 4BEREB T RN EREXTE TR, BEEZHKRE
EHRETHRNEE, FxE5FEREAMNEAE CTP &AW RATER (6EB) W
ZRGKES, FABRAEE LAREES (BB TEE) . TARAKZIRESLY
EERCEOFBEATRERN. STEHABRREREAETHERYE, B
BRABFHEARGREMEORDH BT,

CEEFETRMBERIAMEBERLE, FARMSERNEARAGTH
CAMP # {5, i, CEALKEREZARETHHEED. CEHH . B
y A B .

CEEALEMANEEF ZWER, PRERKEE. E5#%. BEEERR
EFUEMNGSEENANFDE. CTPELEAX TN ZHAEREE, W Ras
K. Rab XEF, FHEEEXEXFAARSONEEAR. FOE&REKET EF-Tu
EREHEANCEA MEAMARBIATAECPEEEORENTERR.
CEEURBENRRACARTHCIPESEF, CTP L XFELNERNREA 2
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FHx, BRIHS5CP. CTPEAREXRFY HBEN KX ERLXRRE. BW, 6&EE
AEMENEERABENER, RAXARER R RYAG MNP ERBEREY
RERL, AT REREZAAXHER, v EHTHENEBEREE. EHRF
ELE. ERAZRRIRRFE.

B EEEHFOSNRIN, ERR. FEAEF W L02 a4k, 0. S%FBS H 5K
37.CHLM L2 20tk Mo Y. ERE. FRAT. RAR. BB, . BE. &
N BAG. RAEAL. BE. RABY, XXM EIBN XA RSACERT
EARBGEFEN, B -FhhbTHEEN. KREABSELEAACEETR
9. 02,

MTmERACER TR 2 EOARAT AR RMRRELTEINAREE
AT REEER, TEHCXEAYIBRPISIRAENES, AUAGFE T —
EFRELREA S5 5 U RBMAGCENTRI 02 EH, HHIRLEZXMEAN
BABRFN.FACEATEI) R EORSEIN I B IA KRBT ZFE AR
BRERFRETHEARG T AR IR EETRHRFLEK 1 B Hofn/RET
e, A2 EHGEINAREREETN.

EEPAN-—NMENRRESFOHFNER——ACEE TR 2UREHE.
R Anpr £ 4.

ERANF - NEHRRBERTD LSRN B HTH.

EERANE - NEWERECEARDACEAT R QO WS TR ELAH
K.

FEANE - NEHRBRESHEGACEATX I O HWEHTRWAET
BB ZHH.

REAWE - NEHRBRBEEFACEETR . 02 9 F 3.

REANE —NENRBHRS A AL AN SR ——ACEE TH9. 02 1 Hiik.

AEZANE - NEWHERBETHAREZAS KR —— A CEG T 9. 02 HHEH
hed. HHA. HIR. WEFH.

AERWE - NEHNRBREDB BT EACEITHR 9. 02 REMANKRKK
7.

ERPBR—FoBENELIK, ZEREAFEY, BE&84: E# SEQ ID No. 2
BEBFIOSK. SEETETER, £HFEMFBRBENTED. B4EH, 2K
7 AF SEQ ID NO: 2 EEBF M £ K.
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AEFES R -HHBUEIRER, CAEEE TAHN - FHUFRFFIHL
Rk

() 4% 45 LA SEQ ID No. 28 EBMFFIthF KM F HHR;

b)) 5 2B HE] () AN EHER;

@5 @B OHWEBRTRFINAFTESTOHRAMEN S BHFR,

Effs#h, AU EBRNFRRELE TAK—M: (a) B4 SEQ ID NO: 1 %
426-674 {L B 7 5); %o (b) BLA SEQ ID NO: 1 # 1-682 fv &y )5 7).

AEABNBR—REARRA LU ERAEE, HHZREHRE —HA
PRERE IRAAE AN, REEL. BIRHRNFEIEN,; —HEHEE
FPT R T 40 e o MR A PR T A R I & R O

REPES R —Fa 5 REE S KRR %S HE.

AEPARSR—FmANEL. HE, BRANBACEG R 2F G EMH
Wik, REEAARRANEK. AXFESRAAT EREHLE
.

AEHAXBR—MEARAEA C BOTE 9. 02 BAREREMAHRRR
KRB RBEHN T &, AERNANHEFRLESRREFGL LI HRFFFHRE,
B AR WS ARK Y SRR AR,

REA R —RERAEN, CEHERZPEREAERY . BER. #Fi
RIS H A ARG ¥ T #THHE.

ARNASRARANE KA/ RSB HRENEH TR BE ZFHEER
HAEMEERBIECHTAGCEATR I 2 XX RERIREROGNNAR.

FEPHHETEH TAXGEARLAF, AEXFHABRARTERRET X
pIN:c R

APAHFRHEXREPEANTARERERI AL AT HE L

“BRIFF” REESTR. HERASUTREAL BRI, TUHEE
Bl 3k & B B DNABRRNA, BT DUR e Mekth, REmXaRR (4. X1
B, RE “BERFF” BHER. K. 2RIBERFALRSFBEHL. Y
ARAFN “BERFI FR-ARRKAENEFORSTHARERTF I, X
B R ‘BER FRAFRAERFIIRNAEFREG RS THAXE
TEHRREER.

EORBAMER K BRE-—MAG-NRENEERBAMEFRLEY

_3_
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EXBFIRRUTCHNLIBERFS. AR TTEAEAEXRF IR HBTF
FEEBRBEERAGEL. FARER. TERTRE “RFE L, H3HH
WEEXREFERAERMLDUNEHNREERR, vAREARSHEREAR.
FRaTEAERTUEAE, wACARSKTAR.

“BKk” EREAEBRFIBAZERFINF N RENELBRR G E Y &
%,

“BIN” B B EREEERFIISEFRFINFHAERIRIARKRGAN
GTH, —IRENAEBEGETHNH ., % BEHFANAEBRIEH
BER - NRENEEBRRYG TR,

“EMEN RREARADTHEN. AEREN ¥ EaR. £,
ARiE “REFER RERAAY, ELANRARBFORREARESCENH YR 401
FHEIRFERERN ARG HRENEE SRS,

‘WA BREYEACEETRI. 244m, —FT5 R iEEEREAL N
BAHZEARERNLT. BARNTULEEER. 8. A LSWREMTH
CHEEACK S THI. 026940F.

“EHA” B ‘WHH” BERYEACEATAY 02440, —f T HERHA
FACEE A QWAYFBFUER ARFERGLT. HHAMMWH Y TUEHE
EOR. BB, AN URETECTELSACEE TR 028045 F.

“BWH” RHACEEEHRI. 2N A4 %E, BEFARFENATLHE
. SERMHRERACEAT R QN EMECANFER. IR EMR
HRE.

"EA A" RERERAILERAEHEANETES. B BERETHR.
AR EAAR BARENEEORAENBEARELA C FEATE 9.02. EK LW
AGCEBOTEREI 2 EFXERRAFBRLER LT E—WEH, ACEHTE
9.02 % KBy 45 ¥ Bl 3B Fr 7 .

“HAMA” R “EI REELFNSRENEEAGHTEIRER AN EH
HBRARKE S, flin, FFH “C-T-C-A" T EHIHFF “C-A-C-T” &4&. FHA
EESTZRANENTUREFURAEN., BREZ AW EIBES TH®RE
ZEFEXARERBEANE B,

“ElEM” RREANEE, TURHLQPFARRE2EE. “HBoRE” £4F
—MBLEANFH, REI)IHINHNZTL2ENNFI SRERALR. XM
AREIMRTERETRERERMEAEHTHTLEX (Southern B # 5

_4_
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NorthernE 2 ) F e, XA LFENF AR AXKEH TR # M TLFAR
WES ERERENEREEERENAETHES. IHFBRATHERER
KWAEAEESRELES, BAPBERERENAGERRAFFIMENS
SHERRRARMEMEEER.

“HEAME AR EHERMR S HERLBRERF 7 LB+ F 54 5 B0
HEA R, THRFFEMNEHEARE SR, il AIMECALIGNREF (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNAE)F ¥ &3 F [l
My e 4uClusterik b B B A3 £ M F 5| (Higgins, D.  G. o P.M. Sharp (1988)
Gene 73:237-244). Clusterik i i 4 Ff 4 Bixt 2 8] 4 JE B ¥ &4 7 5 H 5 B
. REREEURMEAAST. BABLRA 74 5% 5IB2 i 4948
HEAaRBITAITH:

FrolakL FroIBX Jd 0 BL &Y 2R B A3

100

oA R AR —F oAb ERAREE—FRBPERAEH

# 7 BB R ClusteriE 3 A AR A o i 7 s wTotun Hein MRMBF 7| Z
AR B o2& (Hein J., (1990) Methods in emzumology 183: 625-645).

AT B R A A 2 M P AT b B AR B AL B R A B R AR AR ] B AR
FURKNEE, ATREFERKNEERA L, FPRABTHEAERTAERL
SRAALH; YTEHWAERTOERARMEEAR, RATF AN LH
EHHHMEANGEEBRTAEELAR. PAARVHER, HARMEAR;
FABMRMALERE, 2R F A% ARNARMBAR.

“E X7 R 5H 2 WDNABRNAF I B MBHRFH . “RXE” 25 A
X4” B RE.

HTEM” RFUPPR BB LN UBRALEEHES. IRUFEHERTURA
A BARAESBREET. HBRMANTAEDRERRLTHEEALNT R
3

“HAK” BN ERNTESFREE B, i Fa. Fb), KFv, HEFREE
SACEG T 2R R K.
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“ABRLHE” ERFNEECRANAEXRTF I BB RERIARKENR
ML, R E R SRS E T MW LR,

“ABET —HEEMRATERGTR (Fln, ERERFENRFRLAR
FHE) ZHBE. hdl, —MNERTFERNSBEFRIEZRFETEI D TRE
REBSEHK, BAFHIZUERASIRE - LR EERRAT HIHF
WHRAFRZLEN. BN EETRTREE -REH -, SThH
WEMHBRREZREX AN —Ho. BRKERLA W TR EXATHAN
B, e RETES.

WALV, “o08ty” REYEARLESLFE P 2B EX (WREXA
W, BHRIFEWERRIRE) . nFEAERANNRARSTHSIENER A
FMREREIEANY, BEAHNSFRUTRASIKROARBRRES TR FAENE
B E ST, MAhoBaftm.

WAXFA, “AHNACEALRXI 02 REACEATRI. 02 EEKLEF
TRAEHEBMXAECES. BE. BAREEHR. FHABNBERARBAL
BNEARELBEARENMACEL TR 02, A TAWEREFLERHEB
PR ERb A —EF ACEE TR 2 ZAMAEERHARBFF 4.

KEVREBET —MFHER——ACEETHI. 02, HIEXK R HSEQ ID NO: 2
IR EERFIARN. RAVWERTURELASK. RRZK. 2R E K,
RBELASK. REANERTURRREGMANTY, RBLFEERETY, RE
AEHEARNEERELEE B, 2%, 8. 84S, Ragidaamn)
PEE. RBEALFFERANEE, RKANEKTUREELY, RTUR
A, ARUNERATEER T LELEN FREABARL.

REXAERFACEOTLI.Q2HER. MeEDFXUY. WRZHAFH,
ARE CHEBR” . “PTAEM fo ‘KM REELALREBEAZVHACEEER
.2 MEWANFIRREENSK. KXWERGF B AR LMY T
Z: (DM, EF PRI EEBBREYRTRERTFERERAE (&
RERRTFEEBRARL) A, FEBRRNEEABRTUR L TURR b REFH
FHREE, BE (11) IF—M, EF-IRENEEBRAE LW ENAEEHH
CEABRRLSTMAE, RF(IIDEIR—F, KPRBIREE Mo (k
WEKERFEREYELLY, AWREZ-®) Bé; HF (IV) ZHE—F,
M AERFFREGHRBSIRABEGERFR (W FF 750 F 5 =

._6_
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ARG ZKAFFIREARER ) BRARCHELR, XHEGAE. 004744
MEDHMB AN ERFBREARAA RN B RERZA.

ERXPRETOENER (%), EAHHD LA SEQ 1D NO: 2 43¢
RFINNERNEBRERAR. REXAWEHFBFF|AH SEQ 1D NO: 1 Wy 3
BFH. RXVHIUHBEAABRALLY cDNA XER XA, CHEMEYE
HRFF KN 682 MR, HAMIEAE 426-674 A T 2 NE A%, RELE
MHARBELREN, WERSACEOTRAMMAERE, THRFHIZAC
EOTHI0Q2EHAAGCED XM THEE.

AXANEZREBTURDNAFHAXE RNAB R, DNA K R4 cDNA. R EH
DNA R AT A MKEY DNA, DNA IR BB K B KB M. DNA T LR Al sd R b 4
ek, RAKRRERNEASRFF TS SEQ ID NO: 1 B R 09 45 40 X )5 5 48 1A 2%
HFREANERE. WRZEHFA, “HHEERE EAXHATRRELELY
SEQ ID NO: 2 WE WV RH S, 55 SEQ ID NO: L T SRR X F 7| H £ 5 th &%
BT 5.

%% SEQ ID NO: 2 MR F RN B HRAE: RARRS KN EEF,
BB ERAREF I ERMMEEFET; RREKEREDFF (Foit ki M
G ) URERDFH.

RiE “RBEZRNEETR REEERD L L KN 54 58 ol 5 1 s
W/ REREFIHEBER.

RARHASR LR AL U F RN TRE, ERDE5RR AR HALR
R EZRRERBAB. EUBFTEN. WA BBWETRETUERAL
ENENERERFAREAENTRE. TUUETRTRECERRERE. 6
REFREHENERE., WEAFLFToE, $UEREE N EUTHRELN
R, ETRHE-PMREMBBNIRK. GABIEN, EFANTR LR TEE
£ FKH T e

ARFESREULFHRGFILRNEBER (FBAFRLEEEESD
50%, RBERA TORHAEMN) . FEVBNSRESELAGETESREVRR LY
HRTRAXHWEIBER, ERKET, “THEAE 28 OERETTFRESR
BHIEE TR MM, 0 0. 2xSSC, 0. 1%SDS, 60°C; 3 (2) 2 7 B m B 7 14 4,
wm S0% (v/v) B BERE, 0.1%/N4 ik /0. 1%Ficoll, 42C%; # )N ERLFF
AR EDE OSWL L, E4FE 9Tl bt A R4 ek, #H, TRXNEH
HERMAH £ K5 SEQ 1D NO: 2 7 Rt i 3 & B AT A8 17 4 M0 5% o 66 o v

__7_
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AEARSRE UL HRNFRI R NEBRA R, Rk Z WA, "B A
BHKEZES R 0N GER, RFRZED 20-30MER, EHFEFD 50-60
MHR, RERED 10AMEHBUL. B EBROTHATHBY T #EA (0
PCRIVIAZE /R BERGACEATR . 02HEMHEHR.

AXAFHERPEUHRAEAULSBOH ARG, FERBALENR.

FEXPNEGACEATRI 2 HHRBHEHERFFIGI LR e,
B, AEFABRIORIBRDPBESUE®. XUFRQECFTHERTF: DA
B G EE AR cDNA UERZUA T FHEH S FRFH, 0 2) Rk EHHE
FEURERTREENBENTEN S TR B,

AR Y DNA | BOF 54 6b ) T 50 7 33K 48 1) AR 42 DNA 435 % 4% DNA
F ol 2154 % DNA F 7 LL3K 18 Br 3R £ ik 49 344 DNA,

LREBA T, pEEFLAONARTER. DNA FRKEB A FSRE L
WHRRAWTiE, ERERANTIERE ONAFFIHAE. 25 RLHEE cDNA B4
REERANERLZEENEEAELE oRVA R THRF, BWREER ST &
cDNA X . ®RECmRNA W F S EAZ M RBWER, AR ELTIE L REHKE
(Qiagene) . TiH9Z cDNA U JE 1 & 18 % 9 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . HFR B H LGt # cDNA XE, u Clontech 28 891 F] cDNA X &, %
ZOWRAREGBEREEARN, BERDHRES Wbk,

AR RN cDNA XEF AL AR, XEFEAE (EXR
T): (1)DNA-DNA 2 DNA-RNA £ %; ) FFXELHEHAREL; OWMWEAGC
BEERI 02 WHIRAKT; OB ERFEARBNEEWFENE, T
ERFANEFATY. LRFETEA, T2 M FEBLMNA.

EXEQOMTES, REXFAGEHRERL AN S BT RGEH—HHH
B, RKEED ONMIHER, RFRED IOAMEER, EFRED SO MHR,
RERED 100 MIHR., W, REWKFREE 20 M REHBZH, REH
AI00AMEHBRZ A, MAFTAGEHEERERL VNN EEFFGE SRR -
WF BB DNA 7). ARG AR S R H B Y AR DR fE4R 4. DNA 41 8
IR ABMERAEE, RAERE HsSRmE £,

EEOMTEY, RUACELTR). 2 EENAAN B YT buY
AR Aw Western B3k, MM BV E, BEEL %R M (BLISA) &,

Ji Al PCR A ¢~ 3 DNA/RNA #9775 (Saiki, et al. Science

_8._
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1985;230: 1350-135) A B A THRERALKAHNERE. HIEBRENEF B L
K #y cDNA B, T4k f ) RACE 5 (RACE — cDNA A 3tk 8 5%). B F PCR ¢y B
WA RERAXFTATFHRRANSRERTF G EE L AR, FTAEAY*
A k. VR ¥ AL vk Al B R L ko 3 fu {4 iy DNA/RNA KBt
wERARANKLFANEE, RFELMHDNRBENSHFEBRFH Y
M7 3% o I G 48 40 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) q . i
XEBHERFINELTHABHLAFRANEE. A THBLELE cDNAFH, UF
FREH#T. AHFTENZS AN AIEH cDNAF 5, A HHERL K cDNA F 7.
FEARLSRABEELANEIBEBRAER, URAXLPNEAR LB
ACEOTERI) QHEFFERFIRFENFIHH, UEREBEARAFTAR
LY 3N
AXPAF, HEBACEALRL 2N EBHFRFFTHEANBEERY, UHHK
SHARATASUERGFLHEE, RiE “BEK BAABRRDHAE Fk.
EHE. BERE. EWARRE. AU ERFSORAS. SR TRER
HEudk EFARVATERANBRAEETRT: AHEPRANETIRHT
%A & 1K (Rosenberg, et al. Gene, 1987, 56:125); At mpp bk
iy pMSXND % 3A # 4k (Lee and Nathans, J Bio Chem. 263: 3521, 1988) 7t & s 41
MrRAGREFHRFEOEE, b2, REREFTIANES ofe, £
R REMT U FHREELARAEE, RERAN - NEEREREESH
EHIREE. BT, FIEEE AR EETE.
AFBNBEARAR BN TR THREEEZBACEL TR 02 HDNAF
B 2 AR/ B AR TR R R B, X B ANE 4 DNA H K. DNA
EREA. KN EHLAHARE (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). Frik &y DNA & 7|
AEREENRLEBPHELIRS T L, UK oRNA &R, RBEFTFHAE
WOl FH: RBTEN lacR trp B30 F; AREERWPLED T, EHEHFA
HOMV I EREDT. SYMEHMEDT. EMABRASVIORFTF. RiEx
25 1 LTRs Ao — 25 B, o 7 6 25 526 JF A M A A 30 38 o ik
WEST. REABRALLERERBANBRBELEONATBEIALTS, A8
BHFBEANRBETF IR AR ERS AR AR PN R B NS, WETFE DNA
REWMKXERAET, BEXLH 108 300 MR, EAFESFUEBRRE
K. TENATREELHAH SR MY 100 2] 270 Mg xt iy SV40 1

_9_._



10

15

20

25

30

15

..........

BT, EEHERARE NN L EEBETURRFEERTE.

o, RAHRBRAHEE - ANRE N ABEAFLEE, UREH THEH
B G RANR, PEYARERAN ST RTER. FEEHEU
REFEXAEZERD GFP), AT AT EFNDNRERAFTEERHESE.

FFR—BEARARDBRLAABELHEER/ HZRETH (BT T,
BETEH) lBEGFLERE.

REAP, HAACEATEI QN IR ERBE AR SIUIRWELAENK
AHARERNELIEAN, RS FZ IR TR EARANEIIRMEE
M. RiE “BXal” FESEK, nadan; SARSERSER, hRE
MM REBEFEZAR, il ahar. REEATH: ARFE, #5YF
B, Al ARrRGESITRY; EdAROES, ek, RRapiRE
S2 %% Sf9; 4 4mMEdn CHO. COS % Bowes B &M 4%,

R EZ AT DNA F 5| K& H BTk DNA AN E A SR80 5 = 401 7T
FFBBEARAR BN EAEARAT. YBEZHNEREN L ARG, BRK
DNA R ZAHMTERREKMERIK, F CaCLL & HE, B P BRERGR
WET R fn. A% EOEAMCL., WRFE, B THRFLG T EHT. 4
HEREMZAEMN, THAWTE DNA R BBEXIIEE, NHE AR
FEWERER. RFIL. MARLEE.

BERAEANELDNAZEAR, AARKIHEHERFITHARERLREFTE
HEAGCEETH 9 02(Science, 1984; 224: 1431)., —MRUAH T 5%

WD.AXEZANEBA ACEEATEIQWEHER R ERER, AL
AEZSHHBRANEARABBH LA FLENE A,

Q). ELENEFRREPREFFEAM;

). NEFERAETLE. GLEAR.

ESH (2) %, REFANEZHM, HHrPRANERLTERE LMY
AERE, EETHIHAREKNXGETHRITES. YETARAKIE LKA
MEEE, AEEWFE WRELRINMFFHFSABNEST, KaKE
B g — BBt ]

ELB (3)F, BELASRTEETARAN. RESHE XA, Ronam
K. WRFE, THAXDES., A¥WhdvStidENeErEesEs
SGLEANEL. XLEFERRFAEIARAR TR Y. XL FEQAEEFTR
T: EANEBRAE. FallEMLEGNFE . BN, BEHE. BFEL
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B, BBO., 2 THEMBERIR) . RHEN. ZTFXLEN. BXAMEN
HPLO f e 2 MEMEEMBARXEFFNE L,

FERYEHERURZERARERA . R H o R TEER TRAET,
flge, WRTGEMHE. FERAZE. KA. £XRE. HIVRESA RS
R %

CEEMPIEN —ABERABE AN LI RBRT LR, BES TEREEHE
RO HER, EXERERANENATES (CEH) &4, XRAELREL
WRED (BRETEYE) . STHEARAEREAS FHESE, BEIY
AR R EO R ERTY.

ERBRTREZIERNEE LRETR. LBERTKR. MEKTHKR. BEE L
EXE. REETR. REAKERZZGE. RWARETER. RFRBEDK.
REELMEFRELER. BRBEEFICMAKRERANHTHETZEE, %
KB DEEATHNAMERENAERINLE, BT REARENL
k.

CEHma. BRyTEMK. ACEATRRCEANARRSY, EHRAL
REAFETRHCEONHR, FRCOEAWIEES, DHHENEK (DEE)
WAERNNEE, #TFEEXAERHL L.

AXAHERORZEEACEKOTRFENRABN -5, BH L AHMNY
EMFEDE. KEFWEIRERNZCEUNARESLY, EAANEERRETY
MOEEWHKR, FRCEONDEES, BOREEAE (WEE) WEERN
MEE, #MPBEMXRRNLE, BURKAEETRT:

BLEREZER. LBREETERGGRRALERER:
— R & S
BRCERY, WERE, ER, FiE, TLE, FHE, B, BW, T2, ¥
MER, RESAE, EAGEHEE,
CAD, W&, WALERE, “hHEHLEHE, 2MOF, BHOE, HBP, #
ZREETHERLE, BE, WOEESN, K0 E KT E;
= R FR G
FEAR, FROKE, CRER, L5462 H4%,
= §:23:3- 3.3 F
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B, Bk, BEMEKA, ERERH, BLE, T8E, EWEM, REEE,
RMEMEEBER, RERENX, BEREXS,
RAEE, |EE, BRRBE (BH, RA, RFE) ., B4,
REERER, BEFX, HAERS, ERHEUATE, wEkBELE,
BRAMETRE: BRRE, CEMRY, i A, #2848 K4, R
EIE %,
W AR
WRA, RMBE, KOk, SREOnE, PRE, SSE0EL,
O LWIES R A
EEMNLES, AMMEEE, NWRE, LEZE,
7N AN E L R
HiER, MR,
t b L, FAR, WARBRSBEGROMFR, DEXRE (FF) ,
3, Mm%,

MRRZEERASG ) ETFHY, FTHREERTHHML 08 HBE
Z‘EHWM~ME&%K%E@R&%%@%%W&%%A~ﬁﬁ%%éﬁ@
RARHGEEN, TXEEERGENLLEEURERY, NE2EEERH
WIESH AR K SNBSS/ o AN TR T A M 25 A (e
NEWE) GEMEETE RS, M KT REA S THE. 52 TBIKE.
HKEDEZHFRAETRALUR AN RER. T, XEEH LK
URZEROERR, Bt AW TERA TR RN %, xUEEg
FEELRRT:

oM, B, H%, CRMERR, K5, EN, FRE/mREKE, Bk
I (MBAE. OF. BR) ., DhXERG AR TS (CRINE) £,

Hth A E LA KRR

EAE, tRI§HE, BORBAE (AKMEBRNNHETFEZHR), AARNS
BEORXGEE), RAUMBE RS ZE, %40 8% E R R ERE (F
HERERBEZR) , FTRENGTHE, FRENGHREE (RERBRED
&), B/XAEE, ARRR (BT HRL. WE. $RMEELRE. 2%
MERGEIE. EFMEEE) , BRENS (REGLERFTER. ENARE
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FH) . BERK, BAEE (RELEEZEK. REXFZE) , HAERE, %
MHEFR (HRRERITE) &,

o, CEEEANGCAFTERAEENEN, ARXERER I RAL BHN
FEBEREFONFERE. ACEOTIRARECEONARMKSL, EARNERE
REATEBNCEOWHK,. HCEEONHRESR, JIRALARNREEER
EEHMRERE, #WIBEMERERNL L.

AEAWSZROFRBESACEROTRAFONRAEE -2, HHRAGHMUN
EMEDE. AEVUHSREGAZ CEONERERSY, EANERARETY
WOCEEMBR, TROFONIRER, JIRALARNFEEEREONR
Wi, #MSHXEMMEEARHLE, TERFEFEETRT:

ARG Y LA
—. Lp4as.
LEARE, SR&EME [k, BH. &, EH1, BEGE (LK. 7
WY, X/ RBERBE R [NEY, ERaEEE [XEHHK], (&)
FRERE [ERY, LLRE. BT AR R, B3] %;
— 6] 41 4R

g DB WY, B FEa5amE [OREY, B EE LA
THEL. TH. BEEFY, TR B IFeEmERY ., #5000 (W)E (X
. A RE. WEY, 0% (RE. RBEL (W) B LEK. R T48. F.
BY, BB IAE. «&1, (BHESRE (R/B/HE %Y, %F
W B IFREE. &/M/KR/BE/EREY, BEMWE LBR/B/B/E/H£
WHEY, BIMMEEE [B/EE] %;

w4 4

SHREE [FH. AR, BEAEAEESKEE], £HE0F [HKE
AR, FAUEHE [H/M/ M/ FEEE] %
M. WEHH:

WaAE (WE (25 E/REFERNE], (BH) #E8E [X.
F. WEREAHZY, (EWRAAEE [ABE], HEa8E [IX], (&
)RR [RE], TREAKE/ w2 SaE (4ROBEREE/F L
Rl %;

"
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i F At 8
RRE, THEAERBE [RK. HEY, (M HEEK KEELEE (T
1, GEM) L#ak. MEAEE, (S FEaiE [NE. 41, &
Feafem [EAY, TaimiE UREY, FadE (4. WEL, (&K
Wi (P&, BA. ARAHEAEH] %,

GeaER, KRANEKURZ S R EA . BahH Fod0 ¢l 50 77 8 H
TERERMGBT, Gl BETERGERAMARR. ZHMEUERA T
THAE, SR, S, CENEw, K5, K, FRE/RERELRE, B
B (RBRAEZ. 9. £R), THXERGANTEF (RWE) &,

AEAURETRANED UL ETRE A REE BHRADACEDT
EOO2HERNGTE. BAANEBBACELDTXS. 2 RIEARBELE AW,
MM LT AR E AR XN EL oA EE. i, ESHE
HET. AL ERBRAACEATRE ) 2 AW EHAS/FEWACELT
£9.00 —AEFK. RAEMNZHYRERER A EHERALES.

AGCEEER 02 MEFANLIEFEEAOHE. Lo, TAREEWEM
ME ACEBATXIQHERNTUEACEOTRI 02 £+ HBHEhek,
Bafh s RN 4E, BREUSRNERMEAEAFE USRI RELN Y
I &k .

EFEFEAERAGNETE, TURACEETR . 02 N £ MMM E
B, BRI ELEW A CEE TR 02 fud D4k 6 M4 565 B RHE 1L
MR ERFERA. AERWERCAWHBE T, TUFLHLERAERLH
TRGER PR, BEACEATRI 2 EANERS FIEAIBHBAR
HHAGHNAERE S TEMY AR EN L RETRS. ke, —BEAAC
EOTEH9. 02 4 FHATHIE.

AEARBTRAER, RERR. 749, U0 ReNhEmmEARENE
Pk, REHETUR S ZERER EREHREK. KEWREM T4
ACEBTEXI QHFEATHENIE., KEHECE EFRF): £ EBHAEK.
BRBEHA. kAT, B4R, Fab FB M Fab RAXES AW E B,

SRERENESTAACEATR ). Q2 EBERNAEIW(WESR, PE,
ARF) W /2, sHEANTHTFEEAERY, QEEFRTELENE.
FEACEATRI) VW ERERAANHARCEETRTRLBHEA Kohler and
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Milstein. Nature, 1975, 256:495-497), ZJHHE AR, A B-MAEXEHA, BBV-
REXBEAE., BAECRMEARNTERE LN RETBETHERANERA
A (Morrison et al ,PNAS, 1985, 81:6851), T C. 4t 4 /= ¥4 HR B A (U S.
Pat No. 4946718y o Hl TA A ¢ F G T4 9. 02 4 Hitk.

TAGCEELERI 2 WHARTHATARARANERAF, RUERFRAPH
A GEE I 02,

EACEETEXI 02Z6WEFT BB THABRMRAMLERED, EANEKA
AREEVEMSA. XMARAEFLORETEY - GE DB EAT
HEARNEMTANBEEFEY.

MARLTH T RIS A EAE AT EESEE. WAGCEAEHRY. 02
BRAMENETEFAT S AR S ENER aEEE, ERES, LIHE)
EMEE., —MAENFTEZARELBKA o SPDP, AEHFMAEWERL, AR 5%
X, UEREETHERL XML RETHATRARKACEETEX 9. 02 [
e o

AEAFHARTRATFRTRAGESEACEEATE . 2 MANER. £ F5E
SHEHTAETUR B ERTACEE TR 02 A HFEMS.

ARALEY R EBREMEAACEGEKI. 02 K THHE R HF &, XL
REEAFE BN, BREFISHNE B ERENE., REFHBUHAG
BETEHXI02KT, TUAEBRBACEETR I Q2 ELSMERTHNEERA
RTOBAGCEETAI 02 EERNKRR.

REXANERETRER G, Blin, $RTAWEY. LERBHTH
AP E, AT B R R = E BRI R, B AR AT R

HEANCERTXI.WIRERELTRATEMBTEN. XEBTERT
ATFENEHTAGCEATREI 2N LRERRE /LB R R SR,
KERRMER. BEANEHBTEA WRFER) TRITATFREALTRHAG
EOTH 02, UME NEEHACEE TR 02 FHE. flln, —HERHAGC
EOTEIQIURELN. A THEEHSIRBHNACEATHR9.02, B
ETHNENES, BEHRZIEEE2ES. BREHANEFR BT RETHE THT
ACEETERI 2 RENERREFTRNER. RETRENRKAR AW EHZ
HE. RRE. RESHEXRES. RA4ALRE. APMRELTHATHRELAC
FORREI.OWEBTRESZTHARA. WEBEFTRDACEOT R 0282
ME BN E SRS REN T ET T E A XM (Sambrook, et al.)., FAELHED
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ACEETEINWIBTRTELEINERATRBEZARNA.

SHERSNMLRBERAN T ZEHE: (B EREEINAKRANAR T
RERMEDIEE RS EEAERAS) AN L BERINER T, FHH
HEEIENE.

FH A CEE T, 02 mRNA &y E A H 8 (0¥ K X RNA f2 DNA) DA R A% B 4 72
AEVHEEZA. BEE MR E%E RNA WEEH RNA 0T, HAEA
VR ZEHSFEEANBE RN SR LAXEHRATHERAWAER. R X B RNA f0
DNA R A% B ¥ | €, A & fE 77 RNA 2% DNA & B B AR 1R, B BB R % & B %
HREREROBE AT ZEEA. KX RNA F @i 4545 % RNA 8y DNA 7 5 &
EAB AR FIRE., XM DNAFF E RSB A RNA BRE8 B 20 T8 T .
HATH B, FHREY.E, TRASZMEFEARH#TEN, pEeFMNNFIK
B, BEBRHZENEEN ASARAEEN KRBT FEHRR —_BE.

HBEOACEATRIQWEMFBRTATEACEATRI. 02 HHXKR
WLHT. RAAACEATEREI QNHELHBRTATAAACEE TR I 02HK
REEREEFRATACEOTR I W REEAEX. WREAGCERTEHRI. 02
W DNA R BT FRBEREABTLZIUHABA CEE LRI 02 i RERA, £
% ¥ A3 Southern EP i 3%, Northern Epiisk. B A XL, X BF AR EHE
AFHRBER, HXHRANESTATFLEEZEE. AXVHNZHHERN -
ARAWTENEA B EMNER Microarray) 8 DNA KA (XA “HEKE)
b, AT s s XM ERRASWHAEEADE. AACEEERI 024R
B9 5| 4 34T RNA-R & B2 M RT-PCR) R My W TTHRMACE G LA 9. 02 4%
K.

BRACEETXI. QAFNERELTATLIHACEALE . 028XH
. ACEBETEX LN RTAHNAAEEEEHFARAGCET LR 9. 02 DNA
FoALEERE. B, k. B4R THEARESE. THELANI AL
Southern EP#F 3%, DNA K 5447, PR fn R & REMEE., F4, REATEY
w B Rk, FE A Northern Ep k. Western Ep i o 3 AT X HAH £ X

FEAHFFIREELETURANEN. ZFEALBRERS T ERIAR
ERAKMNBEFRTUSHARX. BN, FELERERIHEEHNELEMTA
A, RARIHETERFAME (EL£LA0) HEEEFLHTH THRILE
EEME. REXEH, Y THXLEFHERRECEARAR, LEENE -
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FRHA X WDNAF T S FREMKRE.

& 2, AR CDNAK APCRE| 4 (fL#15-35bp) , TR FF| B FRREEK
E. BRE, BEXLS| WA FPRIFASEFAFEBRNBE R EGHME. AFN
WEAMN FIANARZRNREBRETETHEH K.

AR A& B PCRE L iE, REDNAZ A 8| Rk ik k. A
RRAWEL TS, BRIXUTE, TAA 4RI LREHRNE BRI A
BEXRARTEMEAEEMN. TRATREAREZENNECXURECER LR
AR LR AT HRAREETFARRTA, ATHELREREFHCNAE,

PrcDNATL IE 5 o 1 e 4k BEAT R RAL £ % FISH), TUE - NS ERE KR
WHITREKREN. WBEAHLER, FMVerma, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—BEFFHENEERNEEGTE, WFNAREER DN WEAERT U
5 X F B AEA B, X 2 #3E F T 4 &0, V. Mckusick, Mendelian Inheritance
in Man (¥] i iF 5 Johns Hopkins University Welch Medical LibraryBE#L3%4%) .
REVEIEYSAT, AEXERELE EMALEARE LM ARZ AN XR.

BE, FENCEBRAARBRMRENONMBRERAFFZ R, wmBAE L&
RAHWNBRANRFARAERE, WEREESTEEMRPLHAER, iz
REVMEREFOFE. WBRERPAAERME, BESRELETHRLEETE
HE A, o AR KT T W 3 B 2 F oDNAJF 7 By PCR AT A& 0] ik 2k 2R B 1.
REENNHEEAREIZMEANSIHEEY, BB ESRRA XN
BRI CDNA, TURSOZESOONBERRAFE Z M BRI IKREEEL
FERE A fndg 20kb Rt B F - ANEE) .

AUREZANEIR. FZHERREEND. BIA . EHRARWHNE &
ENAPREASEER. RERETURK, FHEE. 28, %, 24K,
Hil AR eG4 4. ﬁA%@@§éﬁﬁ%%§ﬁi#ﬁﬂM&X%%%%ﬁ
AW REBAA . XLHEWTUEN LA TRRKIE

AEAALFGEEAH— ﬁi?ﬁ&%%%ﬁiﬁﬂm,ﬁﬁ*%ﬁ—ﬁﬁgﬁ
AXAHARAEMERL. GREEB—®, TUAhHEE. EARHELRR
ERFRNBHEENGFAE N TERT, FRTRBEALS. ERARHE
WBREENMETHEAMERER. ki, KREREZRTUSHEEH BT
EMEESER.

HHAEMITUUFTEALT A4, wEIRHHM. KA. BER. A
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ET. BARBWNHLERE., ACEATHI 02 IAMMRIT/HFR ALK
WENEWNERLY. BATEZFNACEATR ) 2 MERABRERRRT
HEEE, WA H R, FRTHEOERELEDUE & oy

THMERNTHHALHHEEREIR IR, TFAATREZGRANEXFHTA
EWALARE.

EIRAEHACEO TR 2ACEA T AN EREHA KX SBLRE. LER
ACEB T AI. 020 FXEHFE, THFIRACEE TR KK EFTE. B,
1-FEREKERE . 2-PMA+H9Ecv304 40 dk. 3-LPS+MyEcv304 20tk iR . 4-E ¥ T %
4HI1024NC. 5-Fibroblast, K KE-FRIE, 1024NT. 6-~JER A fck K B FRIEK,
10130T. T-yEE R FokF A K HFH %, 1013HC. 8- Bt Btk 48 uBT. 9-f¥ Bk%
. 10-BEREIE. 11-AFE. 12-AFm@mpatk. 13-J6E. 14-PEBE. 15-RT% M. 16-
EHRRE. 1TRITE.

B2 W AGCE B 9. 0245 I 7 M Bt BBt ik . 3k B (SDS-PAGE) . 9. 02kDa
HEEFWATE. SiLFAsE R EasiF.

THECLELKEA, - P EHRKXLY. REM, ILEHOARATHAR
AATMAR FTRERLAKEE. THAERATREARALAHENZRTZE, &
W E M A& 140 Sambrook FA, 4 F R & XL F F A (New York: Cold Spring
Harbor Laboratory Press, 1989) F TRy &4, RIETBE &) HHEWUH R 1F.

LHA 1 ACEATHEI02HRE
FRaamI/ e/ 84— FERIAKMERNA, HQuik mRNA Isolation Kit
(Qiegene 48] 5% ) MMRNAH 4 Fpoly(A) mRNA, 2ug poly(A) mRNAZ i 4 5H
FKcDNA. i Smart cDNA® BR#A €& (W& Clontech) ¥cDNA K Bt % 1 4% A\ %| pBSK (+)
#H 1k (Clontech A& &)W £ T AL A L, $#DHS o, MM cDNASE. FiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A & /= &) #2ABI 377§
W F A (Perkin-Elmer/ &) 2 B A SL I 5" fn 3 K358y F 5. ¥R 5E B cDNAFF 7
5 B A /ADNAKF 5| B /E (Genebank ) #HATLLE, R EAAHLF DR E0109c01
#cDNASF 5 Jy $THYDNA. 34 B — R 5 5| Y 5% 7 18 B2 By 4 N\ cDNA |y B #E4T W 1)
ME., FREKRYE, 010901 F BT 12K cDNAK682bp (#mSeq ID NO: 1FF7) , A
% 426bpE 674bpH — /> 2490y SR FEAESR (ORF) , &G —MHFHEEMR (wSeq
ID NO: 2/ ) . BATH LS4 fpBS-0109¢01, HRANEARFEAACEL T
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#9. 02,

LB 2: FIRT-PCRF ke RAAGCE B T 9. 0260 2 R

R Re i 4 B, B RNA K BEARL, Bloligo—dT % B| 4 847 3 4% F R L & K cDNA,
QiageneWy RA & 4L, B T 51 5] M3t FTPCRY 4 |

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

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

Primer1 44 FSEQ ID NO: 1895 38y & opFréath 15 F 5);

Primer2 4 SEQ ID NO: 1%y =0 8y 3° 38 K i1 % 5.

YRR R A &M FESOu 18 F R A 44 50mmol /L KC1, 10mmol /L
Tris-Cl, (pH8. 5), 1. Smmol/L MgCl,, 200 pmol/L dNTP, 10pmolE|#y, 1UHTaq DNAXK
48 (Clontech/A 3] = f) . 7EPE9600K DNAFLIEERY (Perkin-Elmer A ) L3 T 74
R R 25ANE#: 94°C 30sec; 55°C 30sec; 72°C 2min. 7ERT-PCREY[E 3% B -actin
A7 R 2 PR AOEAR R 8 O T X BE . 3 PR 4 F QTAGENA 3] Wy X Al & b b, FITAZ
BA EEHE B pCREAR L (InvitrogenANF = & ) . DNAF F o4 & B % A PCR = M iy
DNAJF %) 5 SEQ ID NO: 177 #51-682bp 52 A M7 .

SE#3: Northern BV AGCE G BRI, 02X FH K &k:

Fl— % R B RNA[Anal. Biochem 1987, 162, 156-159). LA EBREKEH
NURB-R . B MR AR -25mMATHBR 4T, 0. 2MZ B4 (pH4. 0) #H4 4
#ATAR, MANIBEEROERFL/SERNEF-REE (49: 1), BEEEL. &
WAME, NGB (0. 8440 ) KR4 E 0B BRNATLIE . 75 2] HRNALR
FITORZ B 3k, THRIFBETFAP. FA20ug RNA, 7E420aM 3- (N-"Gofhft ) FHEM
(pH7.0) —5SmMZ BE44—-1mM EDTA-2. DMWF BE A9 1. 2%BE AR MBS IR L #4T k. REH#B
ERBMAEEE L. A o-"P dATPB I M HLB| 4 3% 4 & P47 iF BYDNASR 4T . i B 94 DNA
BA N E LT R BPCRY M W ACE & T 9. 02455 X 5 5| (426bpZE674bp) . #32P—4f
RS (42 x 10°cpm/ml ) 5 4% TRNAB R B F B B — B P FA2°CAR TR,
AR AL A5 0% B -2 5mM KH,PO, ( pHT. 4 ) =5 x SSC-5 x Denhardt’s ¥ # #1200 p g/ml
SEXEDNA, ZeX 25, HyEMETEL x SSC-0. 1%SDS® F55°C# 30min. 4R/, JHPhosphor
Imager#AT AT Fu 2 £.

LA BHACET TR 20955 RE. 2B fodd
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RAESEQ ID NO: 1Fn E 1 F Ry G aG R 7, Wi —stas ey 35140, 7ol

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

Primerd4: 5°-CATGGATCCTCACTCTGTTGCCCAGGCTGGAAT-3* (Seq ID No:6)

e W BC5| 5 S A 2 Nde L foBamH I BE VI &, R /8 48 4 B WE H S 3 fo 3
3 By 4 A5 7 5, Nde 1 FnBamHIBE40 4L & 40 B T 3% 34 # 4K T B pET-28b (+) (Novagen/ &
=&, Cat.No. 69865. 3) LRy HMW AYITEL &, UAH 2K E HyEE #pBS-0109c01
AL AR, BATPCRERL . PCRR ML A1 BARFRS0 14 4pBS-0109c01 ) 210ps.
B #Primer-3fPrimer—44 51 4 10pmol. Advantage polymerase Mix (Clontech/) |
i) lpl, BHEH: 94°C 20s, 60°C 30s, 68°C 2 min, £25ANE3R, FINdelFnBamHI
R Y3 7 A Fo R pET-28 (+) BEAT R4, 2B EUA B B, SF ATk e,
HEFWEARA AN EAGITLEDHS o, EEFMEFE (LRF30ug/ml) HLB
PHREFIRE, HEEPCRE ERAEMMETE, FHTHNF. htFr ERSmE
. FE (pBT-0109c01) AR 45548 B 4 T b 451k A B AT #BL21 (DE3) plySs (Novagen
NEFR) . B FREE (BREOue/nl) WLBAMAREREF, HEHBLL
(pET-0109¢01) FE3T°CHFR E XA K, M AIPTCE LKL Immol /L, 4 4EHEFRS
M. BOREEE, SHEFRBE, BORELE, A5 A88 (6His-Tag)
& EFEAT M His. Bind Quick Cartridge (NovagenA & & & ) #4TEM, 53
T4ty B E G AGCE B A9, 02, ZSDS-PAGER, k., 7£9. 02kDa i3 3| — 8 —H &
W O(E2) . ¥iZAWH Y% ZEPVDFE  FEdams KA EHATN-B B X BT 5 o047, £8
N-3g 15N A F M 5 SEQ 1D NO: 2J7 FEYN-SH 1SN B E M AR T oA .

LHHS FAACEE TR 024N =4

% KERA (PRAE > 8 ) 4R TRACES B 0245320 M £ Ik:

NH2-Met-Pro-Val-Ile—-Pro—-Ala-Leu-Trp—Glu-Ala-Glu-Val-G1ly-G1ly-Ser—COOH
(SEQ IDNO:7). ¥iZZ MR S EFAmFMFaEEBEMRES, FiEEN:
Avrameas, et al. Immunochemistry, 1969;6: 43, Fldmg t A EFEE $IKE S Hm L
RERKENAZRXR, DREHEALEEFOZRKEAWMT R4 B KER 0k fk
—R. RAZ1S ug/nl4 0 a%xa 2 KE WA H R EARMELISAT Z % i +
AN EE. Fl&EaA-Sepharose ATIAFIMN R K Mg 0 BB 16, HEREST
RAEIE By SepharosedBiE b, FEMEIZENL 0 A B £ KK, SEITE
HIER AN AT RS ACER BRI 01244,
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aaaaa

LM 60 RRVNEZTE A B R HE R A
AEAE AN EBERP R AL CENEE TR BRAKLXRAE S F G A

B, WwHAZHEA TS FERBNEE AR HEHLNIEFE AR cDNA UFERHR UL

EHETLHARVHABHRFI AR EERNLIHERFF, #—FETHZ

BAMMNEALZ AN LB FRFIRRERAFRNEIEFRF ALY AFA R REAR S

MR EARTRY.
ALAFGENRENRL YN £ HFE SEQ ID NO: 1 #Hkt 4 ENERER

FERAERZES, HARARBEAR T LT - SHLFRELHERRKANER TR

FRREFERNERERFT . BRELX T ELFERSAWEE. Southern B i%.

Northern P E B %%, ENBEWFNN S B ERAERE L ERBE LEH

REFEEHNFRER. XEHFANSER: BETHRAREY LA SHEN

RRGHBATHER, UERBELHENERREENELT U B EERN F

BWprifo, REFLRXBBEHF LR AR EH AL, FREFERS 5

BBER. £2XFB2E, AEXRLHREHR—FZ7RBEFRRE. RETHFF A

BREBENRELAG (REAREORENEL), WERAXEZREERRE &

FREBMNES., REHEARANEHAEREL F-LEH4ERLERLRANEY

#8 SEQ ID NO: 1 MEIRENMELERAR, F_XKFHRBrERLRANEN

#® SEQ ID NO: 1 MRS EANBELHR T B, RERG A 55 T EEHE R E

RERBEL, ERHERENANRELAET, FXEH45HERNATERERET

BURE.

—  HEHHRA
MAR K S48 SEQ ID NO: 1 FHBER TR BAERZHRE, NEE

TR foEEL R FE:

1, HAPAMEBETE N 18-50 MEHFB;

2, GCAEX 30%-T70%, At 4Rt A3 tn;

3, AW EE X,

4, HFEUEEABHTHENWERSS, REF—SEFTEIFF o4, RERZNS
B S HEERFEFF RS (SEQ IDNO: 1) T EoWAFEAFFALE
AEH#TEFEELE, F5FEL,FREGEREAT 8SURFABE 15 MEL
mEATAME, WZWEFLS —BRA R ZEA;

5, MHARHRERAKCAHAERNANENRU TR # - FHERAE.
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56 PA &5 8 AT B Sk A R LR AN R4
#4 1 (probel), BTF#H— X4, 5 SEQIDNO: 1 WHFEN B REAFRE

HEA (41Nt ):

5-TGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGA—-3" (SEQ ID NO: 8)

4+ 2 (probe2), BTHE K4, MY TSEQIDNO: 1 ERFFBHK

EAbh BH AR L F A (41Nt):

5'-TGCCTGTAATCCCAGCACTTCGGGACGCCCAGCTCGCTCCA-3" (SEQ ID NO: 9)

HUTRAKER FRAXNE U R AE RN REER BT EEFH5% XK.
DNA PROBES  G.H.Keller;M. M Manak; Stockton Press, 1989 (USA) U K E & B o
TRBERFMER MY TFREEREEY (9B EZ BRI X FBAETLESF,
e AR

5 ]
1, MHT## s R4 8 3 R 3 DNA

FHB: 1) BFEAFERAEANEENEASRNBRER A B A RHBLZ MR
(PBS) ¥ d. AHIRFATKARME N, BIEFERFLEALKEH. 2)
PL1000g Bl B R 10 4k, 3) AA SR ZWH (0.25mol/L EHE; 25mmol/L
Tris—HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &% IE (X% 10ml/g). 4)
EACHESGRBULEGRUARRR, EEHLHELH, 5) 1000g F 10
A8, 6) AERAMRIE (£ 0. 1g RWALHE S 1-5nl), FHPL 1000g FL 10
Ao, 1) ARBENRRELTE (F 0. 1g ZBWALRE M 1Inl ), RELUTHE
4 3R 3E
2, DNA myEridk ik

FB: 1) A 1-10ml % PBS %408, 1000g By 10 o4k, 2) AIAHHARAE
VRS K (1x10° 48 /nl) &P RA 100ul HABZWHE. 3) v SDS FLK
BA 1%, wREERMAFZAH SIS EEMABHHTEF, BRTHRAHR AN
BT LR, FREAE TR, XA MBI ARMERN T8, 4) nEE
Bg K ZLOKE 200ug/ml, 5) SOCHRBR A 1 MHBEE 3TCRBIRFBRIE. 6) A%
WIRKE: £ JFXE (25: 24: 1) $hiR, ENBUHNEFELC 10 o4, HH
MERLE, TUNEHFHTEC. 7) HAHEGEFY. 8) AEEREH: 72X
B (24 1) ®R, BV 1008, 9) HEDNAHAHEHEHE., REHTINAY
4 ¥, fo 7, B YR .
3, DNA #y4lifkfn Z B8 I
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FH: 1) ¥ 1/10 -7 2mol /L BB 4N fu 2 F4RFR % 100% 2.8 fm &) DNA R+,
BA. E20CHE I MHRERK. 2) BN 1004, 3) AR EHRE N 2.8, 4)
FT0%A 7.8 500ul RFEIE, BL S o4, 5) MR HRE S 28, A 500ul %
LERBEVIE. BU S, 6) MURERBEZE, REERALLBEFRS
LERA. BRETH 10-15 24, UWERXBILBELR. TEFEFERNR RS TE,
ENBAEEFERE. 7) CUMER TE RAEE DNA LR, 1REWAERG 58 HEk
R, FlEFEATHE A0 TE, BAZ DNA KoM, # 1-5x 10° @M TR I A 414w 1ul,

T H 8-13 FHRAUA T UMM R 50, FNTHEH#TE 14 5K,

8) 1% RNA B A fmZ| DNA JEH ¥, AWRE X 100ug/ml, 37°C IR 30 4. 9) A
SDS Fn i 1 8 K, ZCORHEAF1 4 0. 5%Fr 100ug/ml. 37°C {R38 30 A4k, 10) A &44k3R
HEARE: R FRRE (250 240 1) HBERBAK, B 10 24, 11) MOBHA
f, AEEFNESF: BRAE (24 1) EFHE, 0 10 54, 12) MOBEAX
M, m1/10 48 2mol /L BEBE 40 2. 5 R4 2.8, BAE-20C 1 /e, 13) A 70%
LER 00N B AR, RET%R, EEN®, FRESE -6 F &, 14) WE A
A Auso ARSI DNA 926 E R 2R, 15) R B HEKTF-20°C,

FEJE B ) &

DBWAx2KEBLRNAHBIERE (NCR), AFLER 285 E ST E
B¥E, BG4 FAEKNCHE, UWEEAFAN LIRS BRI AERELA HREE
FERE .

2) BEEABE ISHA, ATHEL, ATEPET.

3) EFRMEA 0. 1mol/LNaOH, 1.5mol/LNaCl By L 504 (F%k), BFETF
RIEA 0. 5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl Byj&4% b 5 94k (FH3k), BETF.

4) KT THRET, UEHEAET, 60-80°C LT 2 /o,

T4 By FRil

1) 3u1Probe (0.10D/10p1), AmA 2 lKinase &9, 8-10uCiy—"P-dATP+2U
Kinase, AfPnZ44&F 201,

2) 37°C 1Rig 2 /B,

3) Am 1/5 KA R B B4~ H) (BPB).

4) it Sephadex G-50 #%.

5) £F "P-Probe %L FHWESL — & (7T Monitor I ).

6) 5 H/E, WE10-15¢.

7) ABAERME BN E & &
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8) &I — IR U E TG BN TR B AW "P-Probe (% &K iifEy—"P-dATP),
MHEE THEHSE, e\ 3-10mg M4 (10xDenhardt's; 6xSSC, 0. 1mg/ml
CT DNA (/MN4RIRE DNA), ), HFHFjE, 68°C KiEHE 2 .
R
WERRE XM, WABEFHNES, HES0E, 42°CKEERR.
AR
R B
1) BUH B ST AFRE.
2) 2xSSC, 0.1%SDS #, 40°C ¥ 15 44 (2 3K).
3) 0.1xSSC, 0.1%SDS ¥, 40°C ¥ 15 2% (2 % ).
4) 0.1xSSC, 0.1%SDS ¥, 55°C % 30 4k (23k), EHEET,

1 58 B R R
1) BUH B 23Sy R
2) 2xSSC, 0.1%SDS ', 37°C #% 15 24 (2 %),
3) 0.1xSSC, 0.1%SDS ¥, 37°C # 15 40+4F (2% ).
4) 0.1xSSC, 0.1%SDS ¥, 40°C # 15 -4 (2 %), EBEF,

-t B¥:

-70°C, X-AE B8 (FEh ot EARE R XA MR BT E).

LR

RAKEERBE AR ATNELEZY, U ERAIFHF TR A BERA
HEXAH;, WRABBERBERENATHETEZR, HF4 1 AR HBAERE
HAERTA N EA AR ANRE. BT HAEY | S 8HlomELR
WA EBRESRASPNEERERKRE.

SE#ER) 7 DNA Microarray

EREHAREEMER (DNA Microarray) RENF A ER LR T AH A
AMEEFHAMAREOTEAR, CRBUABNEREERBAFH. &FEbH
FlIEHE. BFREL, KERATARMUATENRE#THREN LB, U
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ZERE. BR. BEEBHANAVEENEN., XEXVUNSZEERTHENE DNA
ATEEGRFBAATHEAEARFTEE 6, FRAOBHA R A EH &5
AMBERRAXFAE, RFAALH, wfAMRR. L&Y E5BREERF
BH LM, dow &k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & Uk Helle, R. A., Schema, M. , Chai, A., Shalom,D.,
(1997) PNAS 94:2150-2155.
(—) B

BFAE B4 cDNA 364t 4000 £ M H BT FI4E N8 DNA, AR K W
ZHRER. FeNor @3 PR H#ATE ¥, SN ETHE~HESLRERE
500ng/ul A4, A Cartesian 7500 4 (M H £E Cartesian A\ 8) & FHBA K
L, RERZEMEEN 280un, WERERR TS, TR BT EIXEH
R B, BEME TR DNA Bl RS R bRl & RS . AT 5 BE ik
FPERSZMMRE, RIHANERELAESRE:
1 BRI A A 4 /B
2 0. 2%SDS #i& 1 48,
3 ddH0 PR R, BR 1 54
4. NaBH, &[] 5 7F;
5. 95°C K 2 o4
6 0. 2%SDS #t3%& 1 4-4k;
7 ddH,0 » K
8 BT, 25C A FRAEA.
(=) HEHxiL

R—F a2 AABBREAR IR ELL (RETR BN EHA) PR

X mRNA, 3fF] Oligotex mRNA Midi Kit (% & QiaGen 4\-8]) 44k mRNA, B E K 3 %4
7 ¥ 7% XA Cy3dUTP (5-Amino-propargyl-2'—deoxyuridine 5-triphate coupled
to Cy3 fluorescent dye, M B Amersham Phamacia Biotech 4\ &) #FiC AR A4
2 mRNA, J % KK A CySAUTP (S-Amino—propargyl-2'—deoxyuridine 5'—triphate
coupled to Cy5 fluorescent dye, W B Amersham Phamacia Biotech /&) #RiTAL
REFTHS (REIRBG ) nRNA, BANEHELE4. AT BEEE
W
Schena,
M., Shalon, D.,Heller,R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. Sc
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hena, M., Shalon, Dari.,Davis, R.W. (1995) Science. 270. (20): 467-480.
(Z) #£%

AHEROEULIFHFHAAHE4H 5L — R E UniHydb™ Hybridization
Solution (4 B TeleChem A 8]) XRAMFPHFHATHR 16 b, FERAHKEFER (1x
SSC, 0. 2%SDS ) #% & )5 | ScanArray 3000 1Y (M B %£[F General Scanning 48] )
#ATEM, HHHEZKA Inagene K (X Biodiscovery A8 ) #ATREL A
#, HHENEH Cy3/Cys th,

L EN RS EAR (LR B2 ) 28 AR, EAESRAL0248 Mtk
0. SYFBSHE SR 37. CHLIRBWLO24E ek, RelE. EWME, JeAF. AN, FFE. BM.
Falg. Bl BRANR . MABA. FBE. RAE. RITEIXISACY3/CyStuEL A
., (E1) . mETLRLAMRHACED EHKI. 02f0 ACE B T H &K HMRA M.
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(1) —f&fE B

(i) A ACEAETRI 02K H4HKEF 5
(i) F7 % E:9

(2) SEQ ID NO: 1#y4% &.:
(1) F 5| 5 AL :
(A) K E: 682bp
(B) KA. H]
C) M. W4
D) &M S
(i) 4F %A cDNA
(xi) F 7| #3R: SEQ ID NO: 1:
1 GATTTTATTGGAAATACGGATCTAGAGCTAGTGGAAGAAGTTATATTTAGGAGTCATCCA
61 CAAAGAGGCTTGAGAAACAAATGAAAATGTATTGAGAAGTCCATAGAGAACAATGTTAAG
121 GGGGCTGTGGGGAAAAAACAACATTTGGAAGATAACTGAAGGAAATCATAGAGGAAAAAT
181 AGTACAATCTAATTTTTCTCCCTAACTGAAAGCAAAACCACTTTTAATACTAAGAATTTA
241 TTATGATCTCTCCATGATACTACCATTTTTTCAATCCCAACAATCATCATCACATCCCAG
301 AGCCATCTCATGACAAGAGCTTTCTAAATATTAATTGCCTGAACACTGAAGAAAATTAAT
361 ATCTGATACTAAGGTGTAACTTATTTCTCTGTAATTAAAAAAAAGGGGGCCAGGCACGGT
421 AGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGATCACCATCAGGAG
481 TTAAAGACCAGCCTGGTCAAGATGGTGAAGCCCCATCTCTACTAAAAATACAAAAAAATA
541 GCCGGGCGTGGTCECGGGCCCCTGTAATCCCAGCTACTCGGCAGGCTGGCCCAGAGAACT
601 GCTTGAACCTGGGAGGTGGAGGTTGCAGTGAGCTCAGACCGTACCACTGCATTCCAGCCT
661 GGGCAACAGAGTGAGACTCCGT

(3)SEQ ID NO: 2815 &.:
(1) F 7 KA :

32



10

15

20

25

30

1 Met
16 Pro
31 Ser
46 Pro
61 Asn
76 1le

WKE: 2828
B) KA. AER
(D) &5 4: &

GDATXE: 2K

(xi) 7| 4ik: SEQ ID NO: 2:
Pro Val 1Ile Pro Ala Leu Trp Glu Ala Glu
Ser Gly Val Lys Asp Gln Pro Gly Gln Asp
Leu Leu Lys Ile GIn Lys Asn Ser Arg Ala
Val Ile Pro Ala Thr Arg Glu Gly Gly Ala
Leu Gly Gly Gly Gly Cys Ser Glu Leu Arg
Pro Ala Trp Ala Thr Glu

(4) SEQ 1D NO: 3844 &

(i) 7 4L

A KE: 248

B XA: YR

(F 1. T--X::

D) #w|IEH: &K
(DA TEE:. EEER
(xi) F 5| #®: SEQ ID NO: 3:

GATTTTATTGGAAATACGGATCTA

(5) SEQ ID NO: 48515 B

(1) JF 7 44E

(A) K& 2484

B) XA HE

© #: 24

D) & KM
(iDATERE:. EZHER
(xi) F 5| #K: SEQ ID NO: 4:

ACGGAGTCTCACTCTGTTGCCCAG

-~

Val
Gly
Trp
Glu
Ala

Glu
Trp
Asn

Tyr

Gly
Ala
Arg
Cys
His

33

Ser
Pro
Ala
Leu

Cys

24

24
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(6)SEQ ID NO: 5871 &
(i) JF 5 #4E
(A) K. 33w
BYXA: ]
C) M. 4k
D) HIEH: &
(DATFXA: ERHER
(xi) FHI#3k: SEQ ID NO : 5:
CCCCATATGATGCCTGTAATCCCAGCACTTTGG

(7)SEQ ID NO: 6#y1E B
(i) F 7l 4A4E
W KE: 33@EA
(B) XA ¥®
(C) 4 d: H4t
D) EIEH: &
(iDaFXE: EXRFR
(xi) FFH(HA: SEQ ID NO : 6:
CATGGATCCTCACTCTCTTGCCCAGGCTGGAAT

(8)SEQ ID NO: 7Hy1E &.:
(i) F B 44
D KE: ISHMERER
B XA EX8
D) HEH: 4k
(D2 FXE: F/K
(x1) JF 7| SEQ ID NO: 7:

ooooo

-----

33

33

Met-Pro-Val-Ile-Pro—Ala-Leu~Trp—Glu—-Ala—-Glu-Val-Gly-Gly-Ser

(9)SEQ ID NO: 8841z B
(i) F 5| 44

34



WKE: 4s1mE
(B) XA . ME
O fH: 24
D) B EH: S
5 (D AFXE: EMFR
(xi) F 5 #£: SEQ ID NO : 8:
TGCCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGTGGA

(10)SEQ ID NO: 9#y{E &
10 (1) F 5l 4SAE
A ¥FE: 4mE
(B) ¥A: MR
© b 24
D) B EH: KM
15 G ATEAE: ZUER
(xi) FF 5| #iR: SEQ ID NO : 9:
TGCCTGTAATCCCAGCACTTCGGGACGCCCAGGTGGGTGGA

.....

35

41

41
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