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1. —RoEHER-ABELET 11,99, RBMEETFEELH: SEQ ID NO: 2
AN EEXBRFINER. REFKOBERB. XUARTLEY.
2. RHERIFBRNWER, EBEETHRSZK. XUMBMTEWNEER
FFRAE SEQ ID NO: 2 Fi m N B AR T 7 F /b 95S%Eg A0 £
3. R EXR LIRS IK, HBEATELEEA SEQ ID NO: 2 Fr ey &4
BT HIWNE K.
4, —RHOBHLIUHFR, HREETHRZRERGSHE THF o — .

(a) % AL AL A SEQ ID NO:2 i FREBRF I ERREL T B, XMy, T4

Mt B HER;

b) 5288 (a) BEANEIHER, &

() 5 (a) B (b)) HED T0WHEHENSIBHR.
5. WRAERAFRGEZUER, RREETHRFI TR 2REEA SEQ

ID NO: 2 i 8 BRBFFINEEEH,

6. A ERKAFANSBHR, EBEAETHRS U HRNFFLE4F SEQID
NO: 1 5 312-641 £ By /F 5|3 SEQ ID NO: 1 ¥ 1-1494 fr 8y FF 7,
7. ~MEFNFLIUEBRNEALE, KHMEETFERERNEKR 4-6 PIHHE
—BAERFRSBERS R . FEREHERRERRWEG K G FAH LK,
8. —FASFHFLIUHBRNEFIRAF IR, HEEETECRHKE T T
— B EHM:

() AMFER THANELAEG R BRIV FEIHMR,; H

0) AMFER 4-6 PHE-—BAERFTRFBFREMRE TN EF LI AR,
9., —HEFABELEE 1.9 FRNERABNETE, ABEETFHRRTE
(R

(0) ERZABELAEGILIIELAHT, ERAMHNEXRSFRNIBMAE £
40 M |

(b)) AERGFL2BHEAABESGED 11.99 BFHK £ K.
10, —ME5LERESNHNE EREEFHRIEERE ABREEGEY 11,99
F M 4 4 00 AR
11, —REBURAFLREAERREN LAY, HBEETEIREEMN. R,
RARMEABRESEE 1199 WERHLES.
12, ImRAER 11 FrReyfbéd, HBLEAETERE SEQ ID NO: 1 IR F B H

_1_



10

15

20

.............

BAFRRERBHE T,

13, —FRAER 11 RSN ER, EBEETHRACEHA TRATAR
BEAHEG 1199 RN, HRAMERN T E.

14, —MAMUERAMER 1-3 FaE — RPN ER TR S KA X WRFRIER 2R
M, ERAETHAERNFARS KN RLE, AR S KAFEE,
HERNEHHBFFIRIASLRRLERFEUEREORETRELR.

15, WRAER 1-3FHNE—RANERFRERORR, KEEETERATH
HABESEG 1.9 WM. HaA, ERARWEA,; HFHTRELE
WEE.

16, WARFER 4-6 PHE—BRABEXRFRGERTHEA, XBEETEE
HE WA THBY RN, SEEARHATEAIRE, XFATHEEXEY
R

17, WwRAER 1-6 KR N FHE-RFAERFRNEK. 2HFRIANLEDE
PR, RHAETRARRERK. SHETRJAEND. BIHR . HHF LA
URAERMNEESLF ETETHEERAREADH R BT SABRESED
1.9 REMAERRAGHA LY.

18. RHNER1-6 R 1l pWE—RAERFRNEK. FHIFRINLEGHHN
B, EREETRAFRSR. SUEBANSHHERA THET SHMNE, LK
K, HIVRBEREEBRERRMEXRENLY.
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W, BA 3

—FHNER—— ABELEE 119 FREIN RN ELTR

KEVRETFAMBARAE, BEMH, FLABRT —HFNEZR——AR
HEAHEH11.99, URRSEKFRNEIBERFI. ARAES R U S HHF RN
EFRREHERNR.

XEXBAY., B —REUMARGESTRATAER EARBERNEESRS, &
B ZEMKREER. SETRHARLSFORERR —XEY. AELER
RAMFARTALEETSEXAEREEANTHHEOSEY, Minir& 4150 C2
=R

QENREABNEAENE. A5EAEEEATURAMELEEER
Rk EE M. ERA A N ENE, B TR AANEENMEEE
MK -—NELY, EFIERARESHERTEIRMNELESTUEEE R,

AAECARATLAEEARA CLEH, flw: HE M C, synaptotagmin,
rabphilin, Doc2, Muncl3, UL % ¥ & H.# Copines. Copines EHEIEFH ) C2
HHy, YRS, Y, dPYRTELFEALI, REHEEARARTREE
EAER., RIEHF, Copines EHES B FHREABTLREEREAR, &
TEEARNBLEARNIAES. X-ALREETHRN. Copines HH E
A C2EEME 0 i, TURFENEEHWESE L. Copines FH W #
REmMPERFERER. ERP LI Copines EEMREHA + 45 & T 8K
ERYFRGERGWERBAHTHIE.

Copines EHRZA AR LTI RBERAENRERENL, FARERENLLLE
¥,ODRRWESHEEARL ARG, AW RERFR. ALNK. AHETH
S5 FEUESRERFRALAE LS RHES S MY R TR LB EH
NTTGHEM NS RELEE;, EPHSZEAATEAEARZAYARAHER
MRTHZW e, SIR—FF. AN, EFPRHERAF Copines TEX
KEkYLWFHA RO TEN, NTRRICTLHITH.

BREESENOEN, EE¥H. FE. LN, B, BY, B, &
BF. BRM. MM, RAR. . BRRET, AERVNSFRNXLESABRES
BUWEKEEEEN, EhoFhbTHEEMN, XRAUGENABRESE
B 11.99.

T RABELEE LY EUERT ARSI RIERAT SNGKE
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ErREEHA, TAHEXLEAYLIRIIRAENES, EWAGHTF
—EREARESSHRURBOABESLEZE 11.99F, RARERIMNE
HWARBFT. FARLESEY 1LY EOALERNN L BLAARATLE
MEREREFRS THERRGE T X, INFaTRHRTREK 1R
/R R, BRSO BEEDINAREHEEN,

AEHH - NERERES BN NER—— ABESEG 1199 URKER
B. XN offTEY.

KEHWE - NEWRRERD AL KN EHR TR,

EEPHNE - NEWRRE S HARBABELED 1L YNNI M ERNES
BAK.

EERHE - NEWERBEHARDAELELED 1LY WS HETRAERE
IRt EEHER.

EEVHE - NENRERBEFARLELEZ D 11,99 T .

EEHWE - NEHRNEREHAXEENER—— ABESES 11.99 A4
&,

KRR E - ANEWERBTHAEREAS KR —— ABEESEY 1199
Bikst. EmAl. #sA. WHA.

AEHWE - NEWEREDW AT EABLELEA 1199 REHRNKR
Wy .

KEHF R - MoEOER, ZEMREARN, B4 A5 SEQ ID No. 2
SEBFIWEIK. BERFHETER. £WERFRETED. @M, ZF2K
R E# SEQ ID NO: 2 REBFFINF K.

FEWAS K- FBLENL4BER, CAO®E TAN - MEFRTFIHHR
AR

(a) 4525 LA SEQ ID No. 28 ABRFINEKHNFHER;
OEEZ: %4 AOEENEZ 3§
5 @B OWEBERFIAAELINEERKE M HE.

ElH#, Z4BEBRGFHNELE THw—F: () HEA SEQ 1D NO: 1
312-641 fr g 7); #o (b) B4 SEQ ID NO: 1t 1-1494 f iy 7 7.

KEAZHFR - REHALALRALHEBRNRE, FIARREAREK, —FA
PEGBETEANEIEN, BEEL. BRRELNEIHR, —FEESR
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FHEAFEAMMERELET YR ERZNE RO T %,

AKPLHR-—BREELASKBREESHHE.

AERAS R —HHERGEL. BE. RASHHABRZE6EZE1L V9%
EMHLESRE T E, REEANRAEXLZANER. RRVESRAET RGN
tE&4.

FEREF R —MESMMEABESEE 1199 Fa R ¥ REMXHKRR
RERBRENTE, AERNENRRFIRSRRA L EBFRFIFHER
T, RERUERHEPREAS RN ER LW FE.

KEABSR—FHEWELY, CEARLNERETERD . BEA. #FH
FIRIE R UK F LT HE,

KEAESRALANERA/BEBHREHNEA TRTEE. KFMER
REAEEEARRETHTARESAEG 1L Y9I RERY 5 RIRKN A WA
®.

AEAHECHF AR FAINEARGAT, REAPENPERARTERET S
H.

ARPH PN EREPEANTARERFHIUARL AL TS X

“MBFI” REEUTR. BRI UHRRA R BARS, T UH
H R A RWDNARRNA, BT LR BE R NaE, RRFXEIARE, X
B, RE “BEBFF” BHRER. K ZRIBEFOEFIKILH BERHL.
UAEHEW “BEBFF” PR-BARKFENFORL THEERT I,
XM CEK” R CBEUR TEREFRAERFIMMYSFRAEFARSTHX
WRENAREER.

EURBRSMER R B -—FEAA MRS NEERBABEFRALN
EEARFIREBENIBERFT. FRAXTEEAERF A AL HFRTF
FAEBRMERNGRE. BARESR, ZETEF “RIE” KK, ZrE#k
WAXBRAAS REXBMANNEHRLFERRE, PAXECARERRRAR.
THEATEHERFERE, wACAREAT AR,

“Bk” RBEAERFIIBARFRFIANF —AIRENMAXRBABHRE B
.

SN B BT RREAEBRFIBMERFITHALERRIARFEN
AFHW, —ARENAEEBREFBEE . HP BHETRNAERIEH
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BEAEGE —ANRENERIBER.

< MENY BREHERRSTHEN. ARSI AN EDRNEIR. X0,
RiE “RBEFEN ERXAN. BHANRACRFERRERFBRESGEN D HH 4
BEHEAEERERBUREBRRTEESHNRS.

“HHH RHYEABLELEE1. 9840, —RIASRZFARAENA
AT ZEARERNST. BHIATURERER. ¥R, ZARKEHREM
RedEeABE6E811. 9992 F.

“HFH” B W BRLUGABLELEGIL V9GS, —HTHAK
FHEABRELEGIL WA ERRARFERNLT. ERAHH A
DAEEEER. BB, BALAWREMEETELABREEEALL IV T.

“HY” REABLESEEIL ONIBREARE, AEFORERNATR
g, 24BENEKTERARELEAIL NEMECENERF. HHERL
TR EE.

"EA A ERERITAIREEMANE RS, BX. EXIELEAR.
APBHHAAR BARENEERAEUERGUABELES 11.99, £R LS
MAEESEE 11,99 EEAEMRARBERER e =d 2 ¥, ABRES
BH 11,99 AR T A AEBTF 517

“EaE” B Hi REEAFNEREMEEAGTAIRER LN S
BEBRARES., o, FF “C-T-6-A" THEEAIHFH “6-A-C-T” &6, #
ANEHATFZEYENITUESSNRAWE. UREZANENEENTHR
BZERRHREREBEERAAER .

“BEET RFEINERE, TURSHFARARLRE. “HHFE” £
B-RUBLEHNFF, REITHIMERL2EANFRIRBERNEAR. X
PR MAE TR SRR E RN &S TH#ITLZ (Southernky & &
Northerntf 54 ) KW . HA LFEFEHF PR X HF4 T X F o6 E2FHRE
WMEF ERFFENFHEBEBRGNAGTHE S, XATBRTHRERER
HWAELFERRREES, BASKSEERKAAHERALFIINENS
ShERFERABREMEEA.

“HEAMESE” EREFHRSAHEAERRERFF BT F 7 A F R
MW EAE, THARTFENEMEEE %, il IMECALIGNE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNE F # iR# £ [
¥4 fnClustersd th X H M el £ M )F 5 (Higgins, D. G. fo P.M. Sharp (1988)
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Gene 73:237-244). Clusteryk il b2 Br A Wt 2t = 8] Ay 35 3 44 &40 7 7 k7 Ak
., RESRLSEURNHRALT. FMAAERT P o F 7 AT 7B j8 1948 [
MEHEASRERLTATE:

Fr5IAL 7 5B [H] I B &9 3% A 3
x100

FoAM R EH —F AT EREER—F 7B ERRALK

W7 LB ClusterdE B R AYURE 2ty 7 i frJotun Hein W EMBFF X
AR E M E 4 (Hein J., (1990) Methods in emzumology 183:625-645).

“HAME" BIHEEBF T X FHEF A e AR AR RN ERR
FHBRAREEE. ATRIHBRANARERA L, FTRARTHAERITCERL
BMAUAEAR; YLEAHWEERTRERARMKAR, AALF ey ki
EAAHUEAUNEEBTAEREAR. FRARMHAR, HARME AR,
RABRMEAGE, 24805 4%,; XRARMEAR.

“RX” R4 54 WONARRNAR FI EAW R HBRFY. ‘R4 RH5
“HXHE” EANEEE.

“FTEH” RBIFPRFE LW BRACEEEY. IFLEEHERTUER
R BEARAESHREET. UBRMTADTAERERRKSTHZELNFN
3

“Hitk” BRREHHEL>TFRARF R, v Fa. F@ab), RFv, AR HK
HAANBELEOIL N REIER.

“ABAIEK” REFERELESBRBNEAEBRFIRBBREREANEERS
AL, (B4R RE R 4644 78 W FE.

“DEW —RAERDRACERNATE (A, EREK/TENREELX
RIHFE) 2FHE. i, —MERFANSIBERISRFEETEI N TR
EREHLSBTHER, ERABHSIETRIALME - LRLHEEREZEFEH
HFHMEATFRRESBEY. IFNZBERTRIE —REN—HY, STHRI
BUEMHERRSRRE AP 8. RRBEAILAEU TR ERARIE
Wka, BNmRETHN.

WALAFA, “HBH REWRARELHFEFSBHE (BREXK

W, TR KRN ) . R A R R R AS TH S B B

_5.......
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SRERAD B, ERARNEEREIRIERONRAREFEAFANH
R o, WA Eape.

WA, “ABRMABSZA4ED11.99 BHABESEE 1199 EK
FPRERREH IR TEE. BE. BAREUHR. RFPHNIRARE
BRENEERANBERGUABESES 11.99. EXLA4NSREFLER
FRB R eI, ABZAEE 1LY ZRNEERAEER
5 547 |

AEVRBET —RFWER——ABEESEE11.99, HHEK EF HSEQ IDNO: 2
iRt A EBEIARN. XEANSRTURELASR. RBEZK. 2RFK,
hHEASIK., REAKSKTUEXRALN >, RECFSKRN T, HE
FEAHAMNERRESE: G, Ay, BE. B4HEY. Rafiilsi s
M) d, REEAAZFEFRANEE, AERHSKRTUREELN, ST
PEEEENY. KEPNSFRETAERTCELLNFRAREE.

AERPRAEABELSEE ILYHAR. TEYEXNUL. oRxXXHHA,
RE KB . “AThEd f X4 REEAELRBRLAGABRESED
1.9 AR AN E R FERNEIR. REVLROK B, TERRXUST
ME: (1) B, £F AR ENMEEBRBREBRRTRERTALRERE
(s ERTFEEBRELE) A, FERKRNEERTUR BT ULE m#E
WA TR, B (11) ZHE—F, Xd AR EFNAERRELNEANEE
BECEARKROGARAR; K% (II1) XB—#, EFRBERES L
L (WhELFRETHNLEY, AR _8) Bé; RHF (IV) XH—
Fr, HeMMmEEBRFIRGHRBEIRTAMRGFRFT (HFIRL
WEFR ARG NS RNFAREARFT) EdAXHER, THGR R,
00 AT AMF XMW B AAEFFREABERARG B REEZA.

AEFRBETHENES (FHEH) , AXHHTAEA SEQ ID NO:2 &
EBFFGF RN ST RAK. XEVANEHFBRF 7L SEQ 1D NO: 1 W&
HBFEF. REVUWIBEBREAABBARY DN XEFLAN., BESW
SEEBFF KN 1494 e, HIFFHGEAE 312-641 KA T 109 MEER,
REAEAGAREAEWELI, WERKSABRESCRAAHONRAE, THIT
BZABEAEE 119 EFABELELZOHMMNIIGE.

AEVHEBEHRT LR DNAHREE RNAH K. DNA B XA cDNA. XK H
41 DNA A T &4y DNA, DNA TR R4Sy R W46y, DNA T LR A 4 %

_6_
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g, BERREIKNRDEFF TS SEQ ID NO: 1 T A & & R F 548
AH#EEHNERKk. AR, “HAOEREK ERXRUAFPRERD
EL# SBQ ID NO:2 W EE R B £ M, {25 SEQ ID NO: 1 ff &~ M 4% 5 X ¥ 5 71 £ 5
WA BT 7.

S0 SEQ ID NO: 2 By R R AR A B HBAE: RARRS KNRDFF;
RAERARERI AR IEEHFF;, RREKRAHEGFF (Fod ik
HEFF) UEREHREGFT.

RiE “BBEIRGIVER” ERAERDLS RN F U TROCEN v
LR/ BERDFINNFZER.

AEVES R ERBREMFBNTRE, HEDEXRXVUANFAHEER
FRIMERBR LKA E . XU Ted. REBFBRATRETURRAK
AWERTRASERRRANTRA. XUBHBRTRBGERREREK. &
AERKFENERK., DRFEFTEYN, SEERERR-NFBEFRAZHY
X, UTHE - ANBENEEBARR. GEASEN, EFANERLEATEE
iy % KB T RE .

ARPXBREULFHANWFIARLXNEIBER (FAFHZARAFED
50%, thdtELA TO%MER) . REVRISREFULAGETERRARLES
BEBRTAXHNSIBER. EXALAF, “THEG R OERKETH
EfREBE TR A%, 0. 2xSSC, 0.1%SDS, 60°C; & (2) & X e &
MR, fo50%(v/v) FEERE, 0.1%N4 M /0. 1%Ficoll, 42C%H; HOVREWR
AFFIZEWMEREDAE O L, EHR O b A kAR, FE, TH
REBEBRBAW SIS SEQ ID NO: 2 iRty B Z A E Sy AW 2 ik

AEPXRSRE U LFHANFILXNBRA B, RKAFH, "HR
EBR"WEEZI 2 10ANEER, BRERES 2030 EHE, EHEED 50-
OANME®, RIFRED I0AMERBRULE., BBAFBROTHATHBRANT ER
A PCRYNHEF/RYBLBABLELED 1LY HEHTR.

AEHBWERPEHTRERUD>EHH ARG, EEMPALEIR.

AEPHRODAELELEG 1LY HWERNIBHBFIRASZA TR
B, flto, ARABRAPHERBASELIRHR., XLFREHEETRART:
DRABA 5 EEAR cDNA XELXUBREFERNEBRERFI, fv2) XAXE
WA R U A AR SN RENTENSI U TR B,

___7_
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AR B DNA B BF R 6B B T2 7 2 3k7%: 1) A B4 DNA 2 % 4% DNA
Bl 2) k%4 /K DNA B 7| DR 1R BT ik % Jik &9 I 4% DNA.

FRERW RS, S EEFEHDMELRER. DNMFIHNEEALFERE
GERFAMFTE., ELERAYFERE DNAFRWAE. 28R EH cDNA iy
HRETEENERRZEE G EEEES S okNA FHTHET, BRI IE
Witk cDNA X, B oRNABY F B A S ARBHEAR, KA &0 TAE LgSE
573 (Qiagene) . TiH% cDNA SUE b2 3 ¥ % 57 # (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), #F W45 2| % b fi B B9 cDNA XJE, 4w Clontech /& &y A [/ cDNA X,
BLERARSCHE AN, BERDHREF G TIE.

HHEHHENX L cDNA XE PR AL ANEE, Xy EasE (BFR
F): (1)DNA-DNA 2 DNA-RNA #¢%%; OHFZEHEBRAHALEL;, QOMEA
BEAEY 11.99 WEFRANAF, ORIAEFEARNELPFEE, X
BMEEEANEESY. LRIFETER, T2/ FERENA.

EEORMFES, 2XFAGEHEERLANZBEFRNMEMA —HoR
B, HEKEZV 0ANEER, BFRELOANMEHR, EFEZED SOMEF
B, BRIFRZED 100 AMEHE. i, FAHRKERYAE 2000 MEHFRIN,
BEWA 1000 M EHFRZA. WAFANRH4BEREXRKANERFIIEER
Wy eah F{u AR W DNA P 7. RE VIR E RS B H R B YR UF RS,
DNA 4 AR IE TR T MR &, HAZRS (B8R %,

EE@MyED, RNABEZL4EE 1L 9 ERXAGES TR K
S H R0 Western B 3E, B AHEILIRE, BB EZERME (ELISA) .

RI B PCR H A # ¥ DNA/RNA #JF 3% (Saiki, et al. Science
1985; 230: 1350-1354) A% F FTRERZ AN EE . HHERAENUEFFE
A ¥ #y cDNA B}, ¥4t {# H RACE 3% (RACE — cDNA R tRiEd HiE), AT PCRE
B TRERAXFAFHNALANSHERFIEEELHMBE, FTRAERAS
AR, HRE A il RO o B Fo b i3 B DNA/RNA R B

W RBAMAEANERE, RELAMHDNRKRENERHBFITRE
.97 5% 0 DU B 4% 4ok 3£ (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
XEEMEBFINELTATLUFKAEE. HTHREL KW cDNAFF, A
FEREST. AHEEMNEEANLEN DNAFF, FHHFERLKE cDNAJF
5|,
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AL LB RAEAL AN LB ERGHEK, URALXXIHEECHEEA
ARBESEG L.V EELFNEGEEIRFANEIENR, UKEEHAEART4E
KRR E KA T %,

KA, BOABELESN 1199 W EREFRFFITHENE KK, U
BREAXEAHE SR EHRER. RE B HRAARpNEEN.
MEA. BERE. EYaEEE. TN ERESOREE. EERRER
HEEHE, EREFFEANBEALEETRT: E9EFRENETTIRH
Tt %k £k (Rosenberg, et al. Gene, 1987, 56:125); AHIASMWAR T X
ik By pMSXND 3k # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fnE &
PP RANRBETFARFESNEK, 82, REBERIRAEHIRE,
EMERFREAT U THRAELARLRE. RARGH N EZRLERER
SHEEHREE. BFHT. FFEEEBERETE.

EFBUOERARBBN T RGATHESGEABESE Y 11.99 19 DNA
Frolfnb i it R /BB AR T RARK, XEFEAEERANEL DNA K.
DNA & R EAR. AN EHEARSE (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Bt
Ry DNAF I T B E A RA RGBT NE YRS F L, R oRNA S5 X
R FHREEATAE: KHAFEN lacK trp B3 F; AREKRNPL B
Fi EBEFHFAE M IR BT ISV HRBEST. TR %M SV40
BT, REFHENLTRs LT —LEpWTEHAERERZ BRI EL A
MERREFRANEST. REBERDLERERBANUERLE S A
FALETE, a8ATENNBTRFASLELETES AR AR TN E TR
BB, TR DNAREHMAERNET, BEALH 107 300 ML, A
FREHFUBBEFNET. TENH TLFELELE BN — M e 100 2| 270
ABAEITH SVAORET . EEGRBEABRN —MNHFERBETF UMK R E
T%.

ah, REBERBHCE - ANREANABMFIOEE, URFHTHER
AN EE M ERASR, PEMEREFRAN SRR, FEFEU
REEHAEE CFP), RATABHENUREREAFHFERNME.

R —BBERARBHEL AR EYNHEE/ B IR (BT
F.EBETE) mRAFEFILER.

AEWH, BHAEEAEEILYNIEIRIASCHAUSUTRNELAR

_9_
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GTRAEREAF IR, UHRSA IS BT RR FARKNERTRAE
Fap. RiE “BEam” HEMAER, agal SRESINEK. vE
Bl RETEEgAR, wEldhan. RERATH: ABRAE, &%
WE, AEARTEGESITRE; KWaieBE; EYaK; RhapiR
¥ S2 2 ST9; FHAAEAn CHO. COS & Bowes BRBEAME.

F AL U PR by DNA 5l & BTk DNA Rl W E A ki L iF TR 7T A
AGBEAARBRENEARARIT. YEEIAEREA AT ER, BRK
DNA BY R & A MM TR 3 A K BB MK, A CaCl st A2, BT A o0 5 BRIE AR4R
WAF A e, TREEAREA MCl,. WRFE, Hb TR B F I R BAT.
Wiy B EARA Y, WA du T DNA Qe sk BB ETIRE, B ¥ A
WA EWmBHOESH. FI. BREEGES.

BRAUANHELONAER, FAXERANSBERFATRARRERETE
g NEE A EY 11,99 (Science, 1984; 224: 1431). — kA UT FEK:

(). AREAHNBEA ABELEE 1LY NEBER R EREK, HA
SHBS VRN ELARABRE LR EREGENT L8,

2). EAEWEREPERETHM;

). NERERERFLE. SLFAR.

EHE () %+, REFAGFIER, EXAFRANEFRETHEZMNE
WAL EETEIHARAKNAGTRAER, YFZARAKANELINS
WEEE, AeEmys EERSHINEER)FRABNER T, HARE
¥k — B .

EFE (3) h, BALRTEHTERN. REARE EEL. o505
mpA, WEEE, THEAXWEY. LFNFRXTRUEBLIEN>ETELE
P EANEY, XEFEREAGBREARAR A REY., XEFEAHEENFL
BF: EMGERLAE. BOREANLEGRFL . B, BBHE. BF R
AT, BEBG. AFHEN GRTR) . RMEN. BTX®REN. BRAME
H (HPLC) fut & & MM EMBE AR RX B F WL 4.

RKEFHSKURZS RAHERA . MR oG AT EERTRRENT,
Blin, TMHRITBMEME. FEBEZTE. RBRB. BXKE. HIVRERREN
"%,

Copines BH 5 MM BN R ERAH. ER P LI Copines EHMREMK
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PEEFHAERT PG ERAHE RO TEM. Hik, ERTR. 44
FI. B, AARER. #ERANEH RENRRUKRL L THRFE;

ABAAYWTE, REAFANSREERFBTUARBTRAG & THARE
FERETEYE, RMENHREEMATSENERTR. ALK, HHTH
FiIE.

AEPREHRBE LA BRETUARBTRFGEM AL RER, QEELR
Fr REE. BAMEAE. RABRKIGRRE. BHREGREE. FTRERNE
BARIE . MR FIE

ALV ERBREABRETUARBTRAG A TRABGER T 2K
WiES ., MEERARR, AEERRT: ZEERE. WARKE. #BE.
A, HEE. BE. BAK. BRE. SAMEAE. EENLL. FNEH
E.OBEEA. BEMAERFRE. MEKE. REEHRR. NKIESBSF
I .

AEHLRETHAUSWULEERE BAF) XEE FEoa) AREEE
G199 AR k. BANRBEABESES 1199 RBEREEFLAY
B, TR ELEfRT S EE A X R mEMEE. Al RESH
MEEET, Rl ERR kA ABREAEY 11,99 BB 54700 AR
SAHFHE 1199 —RER, RENCHURFERUB AR TERGESD.

ABEHEAEE L9 HAANCEH R HHE. el TREXYFR
ME., ANEEEEE 1L WERATUEABESEE 1199 F4FHERA
ke, REMEZERNT L, BREUSRWERCALEEELLRIERE
TR

EfRENERA LS, TURABESES 1199 ALY
e, EARMNENAAAABELEE 1199 AT RZ MBI NYHRE
RO MEFEEERN. ALRFHRLGWO AT %, TUHREREHMNE
ATtk i X0, RSABEEEE 1199 B40 5K T T EIF %
HAMTHACHEALARLE S TEMNMYARGHNS KER KRG, Fan, —&
Rt ABEAZE 11.99 2 THATHRE.

AEVRETRAEHR RERE. 4% XA REA0ERENTE N
h R . RERETURS RRAERETERE. RXAERHMT 4
MABELEE 1LY REATHENHK. IBHRELEEIRT): Z2xER
th, BEBEHA. RAHA. BEHK. Fab i Bfo Fab REXEFEWA K.
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ST RBANAEFTAARSEAES 1LY EEERALSY (WER, 4
B, KB4 WHxEs, $/EANTATHEERRRY, BEEFRTHRE
R, HEARELEE 1LY WETERENIRACHEETRTRIBEHA
(Kohler and Milstein. Nature, 1975, 256:495-497), =ZJE& AR, A B-AE#
EBEHEA, BBV-RXEHEARE, RAERRAEARNTERE SN RAHET
B AW AR & Morrison et al ,PNAS, 1985,81: 6851), Tj & # #y &~ 24
FAAE AR (U.S. Pat No.49467T18) WM A FAFHMABE 4E G 11.99 2 &
Ciii%

HMABESEE 1LY WRATATFARALLFHAP, RUFLGFEF
HWABZEEEZE 11.99.

EABESEE 11,99 £4WETEFEL TR RACERFIL, EANE
W R R A F f AT . X AR AT AR IR A AR T 1R — R 3R 47 4 o O 3 A
FTHESRY SR ETEY.

HERTHFRIM AR E SRR NAEER . DABELEZE 11,99
GEAENETERATS Y S EE WE%EE, ERERG, L EH4%)
EMES, —HBEEGHERARLEXHEA o SPOP, HFHAWEASL, B
MRk, BWEEELTHREL, XHEXRETHATFRERABRESEH 11.99
el e Wy 4 B

AEPEWHEATHAFARRATH S ABE4EE 1.9 XNEAR. &F
R BT DR K A S AR 11,99 W™ £ k.

ALUAFREEFMEUBINABESEE 1LY K THHHRBT E. X
Wik Ih E AT Ry, EAHE FISHA Zff g fgilze., REPHENY
ABEAEE 1199 KT, TUAKEBEAREZLEA 1LY EEAMRRFNE
ERfl FOMARESES 1199 REANKR.

REPH % KB TRERES, A, FRTAREY. LFRMHETR
BRI E, HHA RN B S A NBRE KON, EFNRHTRIES.

BAMAEELEE LY HIHEFROTHTFEMBTEN. EEBITRA
THAFRTEFARESEE 11.99 EREAR R E /& WKL P BN M E
B, RERRMEYE. EANFEBRTEEKGRERE TRITA TRALERN
ABESEE 11,99, U ABEWARSEAES 1199 EM. i, —FX
BHMABELEE 1LY TUAEEN. A THESERYBBNARSEEE
11.99, BT S5THHENLES, B4ZEE545EE. BHEANERERTE
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ETHFRAAEELEE 1LY RARERFERNENEAR. RETREAX
AR EIHE. BAEE. RFASHARS. 24ATRE. BA0REET
FAFHpEABELEEILYNIBERESZARN. WEEFTRDARS
LEB LM EBERWELARZRENH T LT EH XH (Sambrook, et
al.). BNEHRAARELEAILYNSIBFERTEEINEREPHBESR
HLA.

SHEBRGFNALR BB NN T REHE: FEHFREZENIERALA
e RERSBHEE OGRS 4EERERE AR EFRERIANERT, &
WambaalEnNE,

WE AL LS EE 11,99 nRNA B9 B HH (35 K X RNA Fa DNA) DA B A% e 4
EREVGEEZA. HBE—HES RN T RNA B RNASF, R4
NGRS, TEEANBERNARREE AR EHITHRANER. KX RNA
F1DNA R F A B 1L RNA % DNA & R BA KR, wEHRBRBELES
BREAREBERMNEACL ZHA. KX RNA2F #3444 % RNA &5 DNA ¥
PR RN FTRE. XA DNAFFCESAKKNRNAREHESTHT
W, H TR, THRAEN, TRAZMFENHLHTEN, wEMENGF
FlEE, BT M WEER SRR KT SR R,

BAMABELEEGILYHEIBHBRTATSARLESES 1199 A XK
BWDW. ABARLEAEY LYW EIBEBRTATRUABRESEE 11.99
WEAETREEBRATARLELGEE 1L.99WARERR. WEBABESE
B 11.99 B DNA B AT Bl T AR A AT R A U HBTA B 4F | 11.99 Bk
KR M. ZXH AL Southern Ep ik, Northern Bk, FRMFARF., XM
BAYTEHEAFHEBER, HANRAEHTABLRERI. KXANS
BB —HOR LW TN E4 B EAMMEF Microarray) 5 DNA ¥ f (X
F EEXE L, AFatastREANEREXRMV AR DN, AAR
tAEH 11,99 4 B M 5 B 4T RNA-R & 848 KB (RT-PCR) 4R 4h g 38 . AR A
BELSEH 1199 HEF~ .

BAABESES 1LY RENRT LT TOMABRESES 11998 X
HER. AEZABE 1LY RTHHAEEEEEHLEAARESEE 11. 99
DNA PRIty K RE. B, k. B4R EHEMEYE. TARANIA
40 Southern EP i3k, DNA FF|454F. PCRPEMAXHNRE. B4, REFT
(B E Y&k, FEA Northern Bk, Western By 3 ik 7 6] 4 H| W7 2 A
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LRE.

AEHHWFF A REREERRANMEN. EFFSFRERHINERA
heklANEIA TR, B, FELEREAIHEEENAEK
. BE, RERIHEATEIGRAKE (ELLIW WREERTENTH
FRERERGEE. REXLH, Y THXLFFSEREXEFTMXEK, &
FEWE - FPREHXEDNAF R FREEL.

T T2, HIAECDNA%IAPCRE|# (R #15-35bp) , UM FARMTFRE
Hht. RE, WX WA FPRFHSELAREBRNEKERAEER. RF
BEAHHETIHHWARERREGAR ST LT EN TR,

B H e A 4 BN PCREfLiE, RWDNARLB| Bk Rkt &, #
AR AN EL TR Y, BIRMUFE, THAA AR HFELEERNTE
RABXFAFZHGLAT M. TATREREINNLE XUKRCHE R
X, ARFPHRARASRGRERFTREELRTL, ATHEREERIFN
cDNAJE .

4 cDNATL I 5 o 1 e 5 R AT SOE AL 6 X (FISH), T U~ NS B
BT R, MEANLEIR, H MVerma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—~BRAMEMAARYRERTE, WA ERER LN WECERT
MERXE BB XK, XBHETLTFH m, V. Mckusick, Mendelian
Inheritance in Man (3] @ i 5 Johns Hopkins University Welch Medical Library
BHEE), RAETEIEHYON, HELELE L O B REKRRE KR
ZHEHXR.

¥, EENERROARERMRKEGONARERAFFER. WRE—
W AN ERANRFREAERE, TEREEECHMEE MR ANEE,
MiZRETHEARERE. LBEERMAERME, BEPRELEIRRE
tho A E L, A0 AR AT I &Y 3R AR T cDNAF £ B PCR ¥ A I Ay % 5%
KEfr. REDTHHEEEREEIMERAIHED, BRAENES K
A AN R R KK cDNA, TR SOES00MBE BUR & B Al = — # (e 19k
BAEE S BN fF20k0x N F—AEE).

TUR AL AN S K. SHFREIENY. BA. ERAFHHAST &
EHEHWEEASREER. XERETUEA. HHE. 28, HX. ZHA.
HM L RENWE S, AN ARENFRRERN URT R WA H K
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BEHHERMREA ., XA TUENSIA TRAET.

AEHARBEH - MR EHEBNGERANE, FRIEA-—HHSH
AEPHGAEGPEY. SRBAE—R, TUAoHE. FARHEL &K
AW S RN BE T ENAFT AN N TERT, ZRTRBHAST. HRARKHEE
WS ENAETEEAKRLER. b, XREARLIRTUSEemRTL
SEEER.

LT UM EG TR, wEIFHE. #KA. BEBEN. M.
ETF. BARENHNAE®RE., ABEAEE 1199 WA ET /X R
KW ERNENERSY., MATEFWABLEAES 1L 99 HWERFERERR
FFHSEE, whEFA. FiITERERLGERDEE £ 09 H .

THRMERTHRERLANEALETE, TFHTREHRNERS R
REHRZARE.

HIEARHAEESEEIL 9MARELSEOWEAES A REBLEE. £
EEARESEHEIL VR RAERFE, THARFRABRESEONRAERT
B, e, 1-BeBi. 2-FEEB. 3-RAW. 4-BTRE. S-RRAF. 6-RARE. T-FRMR.
8-A. 9-BF. 10-ALA. 11-BIfR. 12-RFE.

E2h B ABEE S G 99N REFB B ik B (SDS-PAGE) .
11.9kDa h B ity TE. XA BHNEBLY.

TEHESAGLEE, #—FHEREH., NEM, XBEHEANATHA
AEPTARTREARLHHEE. TH LA P REHEEREHNILRTE,
BYE YA FL Sambrook A, 2 FRE: LK ZEFM New York: Cold
Spring Harbor Laboratory Press, 1989) ¥ it Wy 4, RILBEHRE Hiz
WH £,

LHA 1. ABESES 1L 9NTE

B R BB/ B/ A — F R BA SR ERNA. HQuik mRNA Isolation Kit
(Qiegene AF =& ) MERNAT 2 Epoly (A) mRNA. 2ug poly(A) mRNAZ 3 # %
RCDNA. JASmart cDNA® XA (M @ Clontech) ¥ cDNAK B 1 3 A\ 2| pBSK (+)
# 4k (Clontech A E|F R) W E WL A L, #4WDHS o, MEMH M CDNASUE. HDye
terminate cycle reaction sequencing kit (Perkin-Blmer/ & = #&) FuABI 377H
W4 (Perkin-Elmer /&) M2 Fr A S M8 5" Fud/ K3 F 5. % W E HcDNAF
5| 5 4 # /A SEDNASF 5 $038 B ( Genebank )¥EAT I 3, R K H A F — M ILIE3195004
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#9cDNAJF 5| % 37 #9DNA, B3t & Bk — % 70 51 0 xS0 B T & T N cDNA jy BOHEAT I 1]
e, HRFW, 3195¢043L M B 2K cDNAY 1494bp (4mSeq ID NO: 1FF7F)
JAE3120pF 641bpH — A 330bpty FF AL ALAER (ORF) , HE—NMHHEEK (W
Seq ID NO: 2f7 %) . RATH ML A4 X pBS-3195e04, HADHE B RA4L A AB
HHEH11L.99.

LHd2: FRT-PCRAZEFBAREABEEEGEGLL I9HNEF

JE| Bl Jr 4 B S RNA G HEAL, Bloligo—dT X 5| M #4745 F R ML & B cDNA,
Qiagenety XA & 4iih)E, A T 5|5 M #1TPCRY -

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

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

Primer1¥}{L-FSEQ ID NO: 1495 3% 8h & 1bpFF 46 89 iE 15 5 7

Primer2 % SEQ ID NO: 1%yt & 3° %% K 1M1 ¥ 5.

¥ RR B A 7250 p 18 B R AR 44 50mmol /L KC1, 10mmol/L Tris—
C1, (pH8. 5), 1. 5mmol/L MgCl,,200 umol/L dNTP, 10pmolZ|#y, 1U#yTaq DNAK &B
(Clontech/AN | /= %), FEPE9600R DNA#IE IR (Perkin-Elmera &) L T 7 & 4K
RE25ANVE #1: 94°C 30sec; 55°C 30sec; 72°C 2min, ZERT-PCREY[H Btk B -actiny
R % B A AR 28 o b T XY B . 4T 4 R QIAGENA ] ik A & otk ATAXE
WA &R pCREEX L (InvitrogenAE = & ) . DNAF 5| o4 8 R & WAPCR/™ 4 4y
DNAJF 7| 5 SEQ 1D NO: 1ff R Hy1-1494bp 248 [H .

EHif 3: Northern EPalfsk T AJEL A F A1, 993 F MR IA:

Bl — %4 B4 RNA[Anal. Biochem 1987, 162,156-159], ZEEFEBRMERR
BLESR-E R, WA MBERAHI-25aMiT B4, 0. 2MZBRYY (pH4. 0) Rt4
FHTAR, WAVERRNERML/SERNEF-RAE (49: 1), BEEEN,
AN E, IAREE (0. 84KF) FHERAHNHEOHFRRNATIR. #15F 2 ARNAYL
WRINZ B ik, TBIBEFAE. A20ng RNA, ZE420aM 3- (MR ) HHR
B (pH7.0) —SmMZ B 44-1aM EDTA-2. MW BEEY 1. 2%TE R R 31T k. A5 %
BEMBABEE L. A o-P dATPE ML G| Y3k 5 & 2P-1F 1L WDNASR 4. BT Al
HIDNARR 4T H B 1P TONPCRY W A& A F B 11. 9944 X JF 51 (312bpE 641bp) .
$32P-FRIE 4T (22 x 106cpm/ml ) 5 #45 TRNAGY B BE 47 4 R 2 — W F42°C
Qe 7K, EBAAAS50%E BERE-250M KH,PO, (pH7.4) =5 x SSC-5 x Denhardt’s¥#%
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R A200 pg/mlEEREDNA, FeX 26, WML x SSC-0. 1%SDSH F55°C# 30min, 4
F5, FPhosphor Imager#i74-#ifnE &.

LAl BEHABESEBIL 9NKIEKIE. 2Bl

HAESEQ ID NO: 1R E I R R R F7|, it —xsRrEy¥slh. 7l
sl

Primer3: 5’-CCCCATATGATGAGATGCAACCCAGACAAACGC-3" (Seq ID No:§)

Primerd: 5’-CATGGATCCTTATGATTTCCCTAAGTCTGTGAT-3" (Seq ID No: 6)

S BB M5 S Bl & F Nde [ fnBamH I BG4I L &, L5 4RI 4 B 69 R H S 3w f0
3N 47D )5 5, NdelfuBamHIBEHI 4L 540 B -F 5k ik & 4& B L pET-28b (+) (Novageni
8 %, Cat.No.69865.3) LM HBM AL, UEHEKE S HIpBS-
3195e04 i W AR, FHITPCRRE B, PCRE M &N : BRSO u 154 pBS-3195¢04
Ji¥10pg. B #Primer-35uPrimer—44%) 4 10pmol. Advantage polymerase Mix

(ClontechA & = %) 1ul. E3REH: 94°C 20s,60°C 30s, 68°C 2 min, 254
X, JENdelfuBamHIzr Bl %t 38 = 4 fo KL pET-28 (+) FEAT BT, 2+ B ELRCA B,
FRAT4EEHEE, SEFOIHLHENESEARTEEDS S o, EEFNEE (£
W30 pg/ml) WIBPAIESFRTAE, AW EPCRY EmEMM TR, FHTHF.
Heik 5| EA AT T (pET-3195¢04) Bl A LS W EARMELATATE
BL21 (DE3) plySs (NovagenA & =) . HE4 FMEE (LRE30ue/nl ) HLBAGARE
Feahd, 5 EHBL21 (pET-3195e04) FEITCHFEABAKN, MANIPTCELRE
lomol/L, #EEREHRSIp. BOREFK, SHEFNHE, BORELE, RAi56
A4l E % (6His-Tag) EA M EFEHAHis. Bind Quick Cartridge (Novagen/: |
R RTEN, BATAANENEGAESESE T 99, £SDS-PAGER ik, &
11. 99kDa b /58| — % — 4% (H2) . ¥iZA& ¥ %% ZPVDFHE b Al Edams KA i 3t
NS BB T AT, HERN-RISA ARG SEQ 1D NO: 257 FEYN-SR 1SN A X B
HEAT LM,

LS MABESEG1L 9HERG T4
R % RA&RN (PREAFFR) 6B TRABRSEEE11 99 RN F K
NH2-Met-Arg—Cys—Asn-Pro—Asp-Lys—Arg-Ile—Ser—Val-Ser—Leu—Glu—-Cys—COOH
(SEQ IDNO: 7)., ¥ S ML ShEFEmFhFAFEOREHKELE, TiEFN:
Avrameas, et al. Immunochemistry, 1969;6:43, Himg bR M BEFE FRE &M in



10

15

20

25

3

<o

23

nnnnnnnnnnnn

LRe#KAERNAER R, SAEBEALERS 2 KA AW InT 2 K KR A0
HE—K. RAZIS pg/wnlfFaEE S KE W N HLARKELISAR T % 1
WP KRBT, B & G A-Sepharose AHTARFE I 0y K & o ik & 2 K 1eG. W5 K
& F M AL RISty SepharosedBAE L, FI A B AT ik A K g6 20 H 41 & FRyL4E.
SEIHER ARG TR EABE &ET1L 954,

T 6 REANLBER A BORERZHRE A

WEAZHN B HR PRGBS BN ER TR RAGLZEHFEZ T ENA
¥R, WRAZEH4TETERENEEHARFEAFGEEL R cDNA UERK B
EEFHEFLHALVNEBERF AL RFEN IR ERFH, - F LA
ZHEARNEL AN IR EFRF ARG I RF I ELFARIREL L
HRFHRARERY.

RKELAH S EHRMAKE AN LB SEQ ID NO: 1 PHhHAMESENESHF
R BT, FARBERR T EE R - BEGPRECARRANEHH
BN EFABENSRERTS. BELEX T EAEM AP EE. Southern B,
Northern Wik B B F %, ENARHFAN IR RECARELEE
RAEFERNSRET. XLHANIERE: BETHENREETEATEREN
BB MAATHAER, UERE LN EERENE S BB R RNF
B, RETLSRELSARITIEHWERERAHE, HREEHRH4ER
BBAX., RXFEZE, AEXLHEHBE R AESKERE. KLEFH A
RERENEBAYG (HRERREFRENEE), UELXTREGREIAKE
HEUBHNES. ALANGANEHOERR: F-XFH4RRLEXRKANS
M iF® SEQ ID NO: 1 MERENMNER TR B F-XFHEHFEERRAH
£ EFH SEQ 1D NO: 1 MERAEAWERTHA B. AR ETHE 2 Bl
BB EAREL, EREBENGRBEAGET, FARGSHRARIHERN
RETAUERE.

—. HirwuA

MARRA L A8 SEQ ID NO: 1 P HBEBFBREBRAELIHRS, NE

BUTENfoFEL R LAHE:

1, FAPAMEBEEN 18-50 MEEHR;

2, GCAEH 30%-70%, A8IEN k& itk 42 23 Ar;
3, HAHAH R L E K E;
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4, HEUEEGNTIENMERS, REZ—FHEITENFR S0, BEFEFZW
HEA AN ERRFEFFIKHE (B SEQ ID NO: 1) v By EAHAFF X
HEARH#ATEBEMLE, FS5ERFFRBEGEREEXT 8w H T 15
ANEGE AT AME, WiZmHES — R R A

5, MBFHRTRARTAALHEEAMENRS BN A — P HERHE.

Fo Rk DA B A&7 E AT JE BRI AR LU AN R4

%4t 1 (probel), BTH—X#H4t, 5 SEQ ID NO: 1 WEFF B XELF

FEH EA (41Nt ):

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

B4+ 2 (probe2), BT H —HKHF4h, MU T SEQ ID NO: 1 &K Bk

HEEANRBRARBEREFF (41Nt )

5'~TGAGATGCAACCCAGACAAATGCATTTCAGTGAGCCTAGAA-3' (SEQ ID NO: 9)

BT ARSI 5 oA * R E R P E 0 F R A KB B 1E S Rk
DNA PROBES  G.H.Keller:M. M. Manak; Stockton Press, 1989 (USA) L X E ¥ A 2
FRESHEFMPEL (D FRBELHREEY (1998 FL ) [(XIFBAERE
F, BEHRA.

] A
1, AFT# 3 KARL K+ 3-8 B DNA

BB 1) RFHANFTHERANEEFELBRNSERXREFBRARBLEZH R
(PBS) P, AWIHFRTHEHAEWRANR. BEFNRFHAEBHE. 2)
PL1000g BB AR 10 40, 3) AAGEZWH (0.25mol/L F4E; 25mmol/L
Tris=HC1, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &Z¥FIIE (A% 10ml/g). 4)
EACHEGIEBUARIRUERN, EEALHTLHHE. 5) 10008 F 10
adr. 6) HERBBIE (F 0.1g ZRMALHE R 1-501 ), FLL 1000g FO 10
S, 1) ARBRENRERIE (£ 0. lg RWALEHEM Inl), REEUTHX
Br ik iE.

2, DNA Wy XEfhiRi%

S8 1) A 1-10ml % PBS #t40AE, 1000g B 10 %k, 2) AAHMBMAR
EEFFIRMWAER (1x10° 48 /nl) &2 FA 100ul HAZMHHE. 3) fn SDS E&&
REHN 1%, wREEZEMZMH SIS EEMANIERTESY, SRTHELIP KK
o R BT DL R, FRBRMETER, X-AEHBO10 SRR E. 4)
EEW K E4RE 200ug/ml, 5) SOCREBRM 1 PEHE 37C BBRFARK. 6)
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FEARBER: A6 BAE (25 24: 1) $h#R, EABOHEFFL 10 26
HHEEE LT, FUNEHFATEN. 7) BAHBESEHYE. 8) ASEREH:
FRE (24: 1) #R, L1059, 9) K2 DNAKMES ZHE. A5 H1T DNA
ty ot Fn 7B L IE .
3, DNA By 4hifbfu Z. B IIE

$E: 1) 4% 1/10 /K58 2mol /L BB A0 2 fHATR% 100% 2.8 fuZ| DNA B+,
WA, 2000 B 1 PMHRERIE. 2) F 10940, 3) AR EHE H OB,
4) B 70%4 7.8 500ul PHFILIE, BSOS o, 5) MOFEHE R . A 500ul
BT BHRETIE, BN S 24, 6) MDOBREBREHLE, REERAKKLBERE
BRAECERA. BATHR 10-15 o4, UERTLHEER. FEFEFNE R T
B, T RAEHEM. 7) BUMER TE KEE DNA V. KEREIRG A B
TR, FERZEAER TE, BREZE DNA R BME, & 1-5x10° ARTRBH ALY
Am 1ul,

MUT# 8-13 SR FUOoMBR T Hm, ENTHERITE 14 PR,
8) ¥ RNA B A #n2) DNA 3o, ZEH 100ug/ml, 37°C RiE 30 4. 9) X
SDS FuEk EIBE K, ZORE 54 0.5%F 100ug/ml. 37°C fRiE 30 240, 10) AEA
RO @47 X (25: 24: 1) HBREEA, O 10 54, 11) MSBY
A, AEERBEES: BABE (24 1) FHHHE, T 10 4. 12) ASH Y
A, dm 1/10 4847 2mol/L BEWRHNF 2.5 RRA 8, BRYE-20°C 1 /BE. 13)
F 108K 100%Z.BARIIE, ZATH, EZER, IBRFASE 3-6 PR, 14)
HE Aygo 2 Aggy DAARSN DNA Y SEE R 2, 15) AR B HHT-20°C.
FIRH &

1) BU4x2 RFUKNAHBRIERE (NC B), APEER EEEFE AN
BEHE, #-H4ERWK N B, WMEEEENZRSRY 25 R & RE& 4
B AFRE .

2) RBEAMEEISHA, ATHEL, EEEFET.

3) EF@MA 0. 1mol/LNaOH, 1.5mol/LNaCl W4kt 5 4 (R ), M TE
Fi2E4 0.5mol/L Tris-HCl (pH7.0), 3mol/LNaCl M4 E 5 4k (W), B
+.
4) KFFREF, UBEEHF, 60-80°C LR T8 2 /u,

4B FRID
1) 3 1Probe (0.10D/10pu 1), AN 2p 1Kinase &, 8-10 uCi y—*P-dATP+2U



10

15

20

25

30

26

ana aaaqg LE XK ]

Kinase, BLAMmZELER 201,

2) 37C i 2 D,
3) Am /5 ARFR BB 48 T A (BPB).
4) it Sephadex G-50 %,
5) EA4 ¥P-Probe LM WA HKEE —& (7 A Monitor J ;).
6) 5 /%, W&k 10-15%.
7) F AR A MR 0 R %
8) &3t % —E MR ETE B N BT 1 & B9 P-Probe (5 & I % y—*"P-dATP ).
Wz
WABEE TERE P, N\ 3-10mg F 44X (10xDenhardt s; 6xSSC, 0. Img/ml
CT DNA (/N4FMIRE DNA), ), HIFH/OJE, 68°C KB 2 /A,
B
KEHSET 4, mAHESTFNES, HFF0E, 420 KEFRAE.
P
R M
1) B B R HHK.
2) 2xSSC, 0.1%SDS &=, 40°C #& 15 2¢F (2 %),
3) 0.1xSSC, 0.1%SDS #, 40°C #% 15 4+9F (2 k),
4) 0.1xSSC, 0.1%SDS &, 55°C #% 30 % (2 %), EiEET.

R38R
1) BUH B &R,
2) 2xSSC, 0.1%SDS ®, 37°C # 15 48k (23K,
3) 0.1xSSC, 0.1%SDS w1, 37°C % 15 2+¢F (2% ).
4) 0.1xSSC, 0.1%SDS &, 40°C % 15 44 (2K ), ZEET.

-XE B %

=70°C, X-XEE® (KR ERFER TR AMEEBETE ).

EHER:

RRAKEE ERA G RATHRRER, UWEFN R RRHERAERIRA
HEXE; TREAERERELAGAATHLRLE, 4t 1 WAXHRAERE
HEBRTE MR LAXHNHANEET., BRTAKS 1 e Bt RR
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-------------

HhEBEBEFRALPHFEMERRE.

{5 7 DNA Microarray

EEY P RAEMER (DNA Microarray) EEHWFFERERERAHHL
AMEEFHHMFEOFER, CRBFHAENEERRBAFH. BEEBH
FlEEsE. BEHAL, REAERUA T ENGGHRTHREN LERST, U
KERE. B BEERONANEENEY. REXANE L ERTERE DNA
ATFERAEABAATEHREFTHFAED R, FRAFHRASEFEFEE R
EMBESERAATER, RRNOE, wREERE. ERATEFREIRYT
B A £ MR, % Xk DeRisi, J. L., Lyer, V. &Brown, P. 0.

(1997) Science278, 680-686. & Xk Helle, R. A, , Schema, M. , Chai, A., Shalom, D.,
(1997) PNAS 94:2150-2155.
(—) &%

B AE B4 cDNA 3Eit 4000 £ S AL H B F 7150 3 DNA, P @ #E A X A HY
$HEH. Hullos @ PR HTVH, AT ET T HEHLRERE
500ng/ul A%, F Cartesian 7500 HAEX (W g £E Cartesian 2A8) & THFEN
Fh, B5EZEWERN 280un, HERENFEAH#TKE. TR, BETRIX
B ABK, MG TRGE DNA B BA L ERYH. XAKRFEFREX
MP AL ARE, RIAANAHELESRE:

BE IR A 4 DB
0. 2%SDS ##%& 1 448,
ddH,0 FEH K, K 1 4,
NaBH, 31 /] 5 2-9F;
95°C A H 2 4 %94;
0. 2%SDS k% 1 440,
ddH,0 ¥ % ¥ K ;
: FF, 25°CETRAEA.
(=) HEHFIL
A—FHEANAARBESAR G A TAR (RETRBYEEK) T
# % mRNA, 3 Oligotex mRNA Midi Kit (W & QiaGen 43) 4ifk mRNA, B K #
F 4 B % % A& A Cy3dUTP (5-Amino-propargyl-2-—deoxyuridine 5 -triphate

oo = O hn R L N
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coupled to Cy3 fluorescent dye, JMjH Amersham Phamacia Biotech A &) #Fil
AR AH Y nRNA, B % XA CySdUTP (5-Amino-propargyl-2-—deoxyuridine
5 —triphate coupled to Cy5S fluorescent dye, ¥ B Amersham Phamacia Biotech
AR AFEHNERS LR (RELTR BN EME) nRNA, Z4LEH & H&EH. R

L RSB R EN:
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) &%

AHANEXREULERAENFH S —RE UniHydb™ Hybridization
Solution (W § TeleChem A 8) XM P HTHA 16 NB, FRAKFHE (1 x
SSC, 0. 2%SDS ) #.3&)5 B ScanArray 3000 H#X (M@ £E General Scanning /2
7)) #ATEH, SHNELRA Inagene K (£E Biodiscovery A8 ) #ATHE
AATAEE, HHEA S Cy3/Cys .

L ENGB T AR (RELIR B M%) 2R A EEN. 8. A, .
Fa, ReRE. RGAT. WORER. BURR. RRARF. P, BHE. RIEX12/NCy3/CySt{E
eRFAE. (H) . gETRERARTRHABRELEAN. AR SEA
F Ik B ARAR L.
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(1) "ﬂﬂ:% lé‘:

(DERHLEM: ABELSFOLILIIREELF T
({ii) FH{%HE:9

(2)SEQ ID NO: 1#41% &.:
(i) B 7| 4 4E -
(A) K E: 1494bp
B XA BB
(Cy M. WHE
DY I 4
(1) 4 F %A cDNA
(xi) FF %3R8 : SEQ ID NO: 1:
1 ATTTTTCCTTTCTTTTAAATATTTATTTAAAACAAGTGCATTGTTTTAATCTTCTTTGGC
61 ACTGTATCTCCAAAATGCAATTTGATATCTTATATTTCACTATCAATCAAGGTTCACTTG
121 CAAGAACAAGAAACCACTTAATCTTAACCAGAAAGGAATTTAATCTAGGGAATTGGGTGC
181 CTACAAAGTCTGTGGAAAGGCAGTGGGCATGGGCTCCAGGCTGGCACCAGGAAATCCATC
241 CTGGAACATGCCACCAAACTGAGCCACCAGCAGCACTGTAGCAGGACCCACAGTCAAGTT
301 GGTGCCTGCCAATCAGATGCAACCCAGACAAACGCATTTCAGTGAGCCTAGAATGTTGTT
361 TCAATGAGCCACCCTTTAAAAACCAAACAACTTCGCTAAAATACCCAGATTCTTTTGCAA
421 TATCAGTGTCTTCGTCACCATATAATTTTGGCTCTGTTTCCTCCTGGCATTTATCAGCTG
481 GAGGGGAAAACCTGAGACCACCCCAGGTGACCACCCTCTTCCTCATTCATCTGTGCTGTC
541 ACCTGCCTGCTCCTGTAGGTATGTCTGCTTTTAGCCTTGATGTGTACAAGAAGCTGACAG
601 AAGGGCCTCGGGTCTTAATCACAGACTTAGGGAAATCATAAGCAAAAGAGGCATGAAGGT
661 GCTAAAAAAATCTTAAAGACAACAGTTTGAGAACTCCCAGGAGTCAATATCCCTATTTCC
721 CTGACCCACTGTGCCCAGCCCTCATTATTCAACTGGCAAACTTCACCAACAAACCAAAAC
781 AAAAGAAAAAATTGTCATATTTTTGTTTCTATCATTTTTTCCTTTAGAGCCCACCTAGTC
841 CTATGTGGCAATAAATAGACACTACTCTAAATCTCATCTGGCCAACTGAGTTTCAAAACC
901 TAATCCAGAGAGCCTGGAAAGAAAATGCATTGAAAAGAAAAAAAAAAAGAAAGAAAAAGA

29
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961
1021
1081
1141
1201
1261
1321
1381
1441

16
31
46
61
76
91

106

AAATATGTTGAATATTGATGTTATAATTTACATGTGAGATTTTTCTCTTTATGAATCATT
TTTCTGTTCAGGCAAAGTGGTCTGTTTTCCGATTTTGACATTATGTTATATGTATCTGTG
CTAAAATAAGCTGCAAATACTTCAACTAGCAGTTGTCATTCTGTCAGTCTTTTTAGAATC
CTTAAGTTGGCAAGGTATTGATTAGTGCCTGGATGCCTCCACACCTAAATTATATACTGC
AGTGGGAAACTGCTGTCTCTTAGAATTATTCCTTTTTTTAAAGGATTATTCTTTGTAACT
TCAAAAACTCTGATAGCAACCCATTCTTTTTTTAATGTACTCCAAAAATTGGCTAGGAAG
GAAAGAAAAAAAAATAGTATCATCTTAAAAGTATGTATCTAACCTACTGATTGGGAGTAC
ATATTTTCACAAGTTGCACTGTGCAGTCTTGTGTTAGAGCATGCAGATCATAGGAATAAA
GAGAAACTGTCATGGGCAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 2191 R.:
(i) Fr 54 4E:
W¥E: 109N EHEH
B XA: AXR
D) I EH: &%
GDAFER: 2K
(xi) fPH{#ak: SEQ ID NO: 2:
Met Arg Cys Asn Pro Asp Lys Arg Ile Ser Val Ser Leu Glu
Cys Phe Asn Glu Pro Pro Phe Lys Asn GIn Thr Thr Ser Leu
Tyr Pro Asp Ser Phe Ala Ile Ser Val Ser Ser Ser Pro Tyr
Phe Gly Ser Val Ser Ser Trp His Leu Ser Ala Gly Gly Glu
Leu Arg Pro Pro Gin Val Thr Thr Leu Phe Leu Ile His Leu
Cys His Leu Pro Ala Pro Val Gly Met Ser Ala Phe Ser Leu
Val Tyr Lys Lys Leu Thr Glu Gly Pro Arg Val Leu Ile Thr
Leu Gly Lys Ser

(4) SEQ ID NO: I B
(i) FF 5| 4L
(A ¥E: 24 E

Cys
Lys
Asn
Asn
Cys
Asp
Asp

30
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B) XM Y%
C)gde: ¥4
D) A &k
DA TFEE:. EEHER
(xi) B 7 #i38: SEQ ID NO: 3:
ATTTTTCCTTTCTTTTAAATATTT

(5)SEQ ID NO: 4415 ¥,
(1) JF 7| 54E
(A KE: 24 %
B) XAE: B®
(C) 4. 24
D) &I & &t
(D2 FEE: EVEHR
(xi) FF #3L: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCEACATGT

(6)SEQ ID NO: 5HyfE &
(1) JF 7| R AL
(A) K FE: 33ImE
B) XA: R
C) &M 24
D) M L
(DaFEN:. EEHR
(xi) F 5 #K: SEQ ID NO : 5:
CCCCATATGATGAGATGCAACCCAGACAAACGC

(7) SEQ ID NO: 6Hy{Z &
(1) ¥ 7 45 4E
AKX E: 33 %
By XA ¥
C) #tE: B

------

31

24

24

33
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[
L
(2% 2 )
1 .
aa
-

D) HIEH: Kk
(D FER: EEHR
(xi) PR #R: SEQ ID NO : 6:
CATGGATCCTTATGATTTCCCTAAGTCTGTGAT

(8) SEQ ID NO: 7Hy1E B.:
(1) 7Y 434
A EFE: ISNERLR
By XA . FER
Dy 4RI EH: &Kk
GDAFEE: 2K
(xi) F 5| $#:K: SEQ ID NO: 7:

R S 32

lllll

33

Met—-Arg-Cys—Asn—Pro—Asp-Lys—-Arg-Ile-Ser—-Val-Ser—-Leu—-Glu-Cys 15

(9)SEQ ID NO: 88412 &
(1) F 3 4H4E
W KE: 418k
B) XA U]
C) #H: B4
DY wEHEMH: &
(DATFXE: EUHER
(xi) 7| 3R: SEQ ID NO : 8:
TGAGATGCAACCCAGACAAACGCATTTCAGTGAGCCTAGAA
(10)SEQ ID NO: 9Hy{Z &
(i) FF 5 4 AE
AW KE: 418%E
B KA. YB
C) M. 24
D) FHI &M &
(IDAFEE: EUHER
(xi) F 7|4 : SEQ ID NO : 9:
TCAGATGCAACCCAGACAAATGCATTTCAGTGAGCCTAGAA

41

41
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