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1. —FoZWstR-hEa8 P4 38.61, HHEAETEEEA: SEQIDNO:2
a8 XRFEINLR. ARFROERRER. AN TEY.
2. WK ERIFRNEIR, HBEETHREIK. XUWRTEANAER
FHAAL SEQ ID NO: 2 i Rt B EBRFFIE D 9S%E A E .
3. M ER2ITRG SR, AREATEELSAA SEQ ID NO: 2 Fr At &R
BEF5 M %K.
4, —HOBHLIBHR, AREETHRZEERESHE TAT N —R:

(a) A B A SEQ ID NO: 2 Fr 7 R EBMF M F KR B X0, T4

Yt % M H R

b) 52BEFM (a) HHWNEBER; R

() § (a) & (b) HFED THEHNSLETR.
5. WRAEXRIFRGEBER, HREETHRSI R HRELSHDAA SEQ

ID NO: 2 Ff R XM F RN S B HR.

6. MBANERIFANSIBER, RBEETHREBHFBRYFF4a 44 SEQID
NO: 1t 7-1062 {47 % 5% SEQ ID NO: 1 % 1-1430 (X W F 5.
1. —REFNFLUFRGFARE, HFEETERENHER -6 FHE
—BAERFARSBEFBRERE. FERERAEAXAERWETRN EL K.
8, —MEHNBIRFBNREIRAFIEN, HSEETECREE TTH
— P E @A

(a) ARMER T iIRNELAR RS AR RN EEIENE, &

b) ABRFER 46 P HE-BAERFAFUFREA I BTN T ETANR.
9, —MHEFHHEEARTHE B L FRNERNMETE, RBEETHRA
AL

(a) BXRAFHEEGBRPH 8.1 24T, EARAER RN IBLE
FHM;

(b)) AEFRMFAEHEAHLHEEL P 38.61 FHHE K.
10, —Meb 52 RKEAHHE ABEETHRIERE S 3 H & o274 38.61
BREEGHMEK.
11, —XMBBURAFEFRERR AN LY, XB/EETEMNRERN. /.
RARWNHA N EARTHE 8. 61 BN LEY.
12, WARAER 11 FrReyfbéd, H4SMEAETERESEQ ID NO:1 iRt £ B #
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13, —FRAER 11 FRUEHONR, ARAEETHAKEUWATRNHA
EEBbat 38. 61 RN, KA ER MY .

14, —HHMERNERI13FHE-RABRFTR L KM ANERRERZ L
Bo Tk, AREETHEERNFTLS KARLE, RARMNFTRE KRG EHE,
RERUEVERPIHEFREIRRZERAURENIRERER.

15, wARFERI-3FHE—RMNERFAS KON, HBEETENATH
HHAEERPE 861 M. BN, HFEARWEA; REFRTREL
P

16, RAMER4-6 FWE—RANERFANYRLTHEA, EHEETEH
NS MATERTERE, SEEARGATRERE, REATHEEXRY
AT,

17 A ERI-6 R 11 P ME—RANERFTENSK. 2HEFRAEDH
MR, XREETHHREREK. FHFRRAEUY. BIHN. FRARMHA
NWE2ERMNEEHF¥ LTEIHRERARENBHRET 5D N E QBT H
B RERRHKRMEAHEEY.

18. WA EXKI-6 R IIFHAE-RABRFTRANEK. sHREBIE VS HHE
R, AREETHHASK. SHFRIMCUNER THRALIHENE, IH
7, HIVR R R RMRRERRERLHY.
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—RFWER—— A EERTH 8.6l REIN LI KN EHER

FEARBTAREAFE, REMH, RXAHRT —RFHEKR——3 N
FaRT# 3861, UREBDLERNYEZUFRFT. RLXALH R EHRTR
A Reu Rl & AR A
FHEOR - HERTANRERLTESR, S$5ARBNERTALIHTH
REARH . |

HHEOHRARUNEREZED TSN RMR. B —S 5B K
ARORBE Py W& d4, 458 LICS3. LICSS, LICS7. LICSY, BMI&H
Mok BB B AL ) W 4% LIC53/55 5 LICST/59 Wi, RAMEBEIE N RKR)FA.
MNX BB FHNONEN, BN 5 ATPHY ABCHRERXRKEPHFIERAARER
M, TANENRARAES ATP BpiE k.

FHEOEEOESHESARBMFLENEETRELN, TH5HEARLY
PISO &AL RAEW. ERP, FHhEHENZAK.

FHEORXANRER SR EROASEBRAT. BAH, S 0&8—
EHMBAE, 2RRARVRPUEHHER, NTRBENFGE0ERIRNEY
BIR, EHPBRNTHRE, 2R LHESHE. A, $t/EonedRERR
BEpAT, $RARSARBNEREIIR, X—REBENREATX.

BRBEEEHANOMEI, EEER. FFE. LA, BR. BY, BF. &
Fr. FRMB. MR, RAR. . BREES, XRANFRARRESS HEE
B AR EEEMN, A _FHRETREN. RXAFESLAFILIES
#0438, 61,

HTwbtFAS HEFOBRTH 8.6l FEERATVTARSROBERL T FHHK
FEGRTREEERN, WHAMEILEASYIBFSRAENT S, EHAHE
F-PEEAREA S ERARBNG LN EORFH 38.61 &%, BHURERKX
MEAONEEXRFT. W BABRPE B0 B ROCEINNFBLARER
EZEOEHBERARRITHEARE T X4, IRBEOTRMEERALEK 1K
DA/ RETENEM, BB RO DNAEFYEERN.

ALHH—NENERBLSENFTFNER——S N EaR T4 38.61 LRK
. XMafTey.
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AEHWHE - NENRRBERG IS KNS BHR.

KEPWE - NENRRECEFREHNBEORTFH B OONEIRTFRNE
4 AR

AEEANE - NEHRRUEAREFIHE R TH 8.1 NS TFRNE
EIRAEEHM.

EEHAHE -NENRRBEFG N EAR T H 38.61 Wi,

AEVEHE - NEHRREHARRAN SR —— N FO R P 38.61 8y
k.

AEHHE - NEHRRETHRARRAZRK—— I A EFO B THE 38.61 8
Bk ed. FHA. BeR. WA

AERNE - NEWRREBHRTEHABERPHE 38. 61 REMRIK
R,

KEPFR—FoENEIR, ZERREARS, ©a2: A SEQ ID No. 2
EEBFFHER. BERTFHELE,. EUFEHRFBRETEYS. BEH, ZEK
Z FLA SEQ ID NO: 2 HEBFF 0 F K.

AEARS R —FENSIRER, CEALE THAN - FBERF AR
FAK:

(a) R ELASEQ ID No. 28 XBFFNS KNS HHR;

ME4HER @ EINFHER;

QEF5@BXROWEIBFERFIARAZDTIERENFHHR.

B, ZABERGFFIRLE THAN—M: (@) RA SEQ ID NO: 1% 7-
1062 { By 5 %); #Fo(b) KA SEQ ID NO: 1w 1-1430{x &y 7.

AERRENIR—REARL AL BEROER, BRARRARE, —HA
PEARAIB N EION, AEEL. RSRHLNFIAN, —HEES
AR TARMERRATHEHNERLNAS KT .

EERAES R - MRS RRAS KSR EENTK,

EEHRS R - FHLa. BE. AR NEFI I EERFEI8 61K
BENNLETN T E, REEARARKRANEIR. 2XARTRAZT ERE
ey .

AEHES R —RENIRAED HEEREPHE 38.61 BEARYRBAMXNEK
RRERDRUENTE, AERNANREPHRFREARGEEMERTFIFE
BE, RESMNEDBEFTRRAS KA BRAEWTERE.
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FEALT R —HEHAEYN, CEHRRASRILHENS. HEN. FH
70 240 45 0 LA B 2 % b o7 4 e oy AR

ARPESREARPNSRA /RSB HREMNER TRTHE. KEMHK
MBABEERRELEHTFHIEORFE 8.6l XX RYGIRERN Gty

AEAHREFEETFAXNERGAF, HEFBABRARTER LT H
NS

ARAFFBANERFFPEANTAREREFNAARALTHS X

“BRFI” REEGER. YRR IBHFRRAHA BEABL, 47T UE
A EHAH A K ONDNARRNA, BN TURRER RSN, REAXBRRIXE., %
i, RiE “BEBRFF” RHEEK. K. FRIAFERFAEREABRH L.
LAZHAFY “BEBFF BR-—PARAFLENEORS FHNARXRF T 0,
TR ER K B ABREHREEBRFIRANEREOR o THA
HEBERRREER.

FORBFIHHR TR BER - REFA - NRENMAEARBBH R KL
FEBFIRRGEBEHIBHERFT. FRARETLELERF I RBERFF
FRERKBEERNGREA. BARESE, TETRA “RIME” &L, Hb##k
WEXBRAAESFEEEARBRUNEHRLELER, vAFXEARSRRREAR.
THRATREAERTERE, wHAEARSHRTER.

“rR” RBEEBEBFINRBERFINF - NBEINEBEBI B FR N
%,

BN B B RREAERFIRBERFIIHRERRERREAN
SFMt, —MEEINEERBUFRAE W, R BRI AANAXBRIEH
BREH - PRENEERIYTR,

“EMER” RIGEARRYTHEN. ARRADLFIROTAR. X0k,
RE “REXFER BRARY. EHANRSRBORREFBAESCEN YR A
RFERHELRBENUAREHREREESNES.

“BehA” RELEH N BEARPEIB. 1440, — AT REBARKE
ATIRFZEEREENST. BAANTUREZER. R BHALEHBHHE
FRETEEGHEOBPHEIL. 618485 T.

“WHA” R “HRY” RELEFHEARFHIB 61440, —HTHA
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REFSHHEERTEB IMANFTEURARFERNLT. HFHA oW
MTULEESR. BB, BALANRETLETLELS HEAR P38 61
2T .

“EE” BBHHEBEURPHRB. INGRRELET, AEBFOREEHNAE
HBM. SARMNATERFHEERPEB. INTARCEWFER. ik
RAEFEMERGRE.

"EAR A REERETSRARGAMXAELTES. KX, EEARHEUHA.
BN ERAREARENEGRANBERGAMF L Z OB P4 38.61. F&R L
gt HEORTH 38.61 ERXEURASBRRER LGB EE-—HEF. 4
Fab it 38.61 £ KAy S VA A ER)T 5 47,

“HAW” K “HA” REEAVNERERBELAGTEAIRERSN S
BHBARES. flin, FF “C-T-6-A” TE5EHEFF| “6-A-C-T" Z&. R
ANEEASTFZENENTURRONR LAY, BREXFWINEERATHR
BZERTHRERBEARERH.

“ElEM” ERENINBE, TURBLRAERXLAR. “BorRE" &
B-—RBLENGFF, REV)IHLNHELEHNFFEREBHAX. X
P XM TEIE SRS EERMENAH THTRX (Southerntp # K
Northernfp # 4 ) &M, XX LR FHF IR RTHH4TE I T LHE
WRAERFIAENTEERBEREKNAGTHES. EXALBRATHBERRR
B EHELTEHEAEES, BAREBRERKANFAGERFAFFINENSE
AR REENHEEEA.

“FMEBTLOR” REEFAHNR S A EAERIERF I LR T F 7R
MY ELR, TART A AFEMSE L%, ¥ IMECALIGNFE F (Lasergene
sof tware package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNA & %[ R & 1 [
B ik fuClusterik b X W A £ M5 5 (Higgins, D. G. 2 P.M. Sharp (1988)
Gene 73:237-244). Clusteri: il W4 F7 A WAt 6] 09 35 5 ¥ & 41 Fr 5 3 71 B
. REHRELZFURMRRELTR. AAAERSF| F 5 AR F 7B 6 h 48
HEosREIT TR H:

B 5UAL 7 5B 6] IE B by 3K A AN

_4._
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FHAZEH—FFIAF A RAER—FFIBFHRAEEN

W LB R ClusterF R A XFB A p W FiEwlotun Hein M2 HBRF 7|
H A E ST S ® (Hein J., (1990) Methods in emzumology 183:625-645).

“FE” EREERFIAZEAHAALHHEECEAERALGHEARR
THBRAHNEE. ATRIERRNVEERAL, FALHFNEXRTRERL
ERMAER,; TIERANAESRTAEMARMEAR, RALF R AL
EAHAUEARNELERTEEREAR. FREARMAAR; HARMAAR;
RABRAOLABRE, 2ERMAEAH, XRARMEAR.

“RIX” RIEERHZHINAERNAF P EAMBHBRFF. “KX#%” R#¥E
“HX4H%” Eiema.

“PTEM” RIHFPR D HABRNALFENH Y. IHMFEEHUTURA
HE. BERAEEREART. HRTAEDTHEREARF THEIELEN ¥R
M E K.

“Bih” BEHRZEANGBSTREF R, W Fa. F(ab), XFv, L BHRE

G EORPEIB. INTRERESR.

“ABRAFR EREFRECEBNEERFIBEREFEEATKEN
L, B E R4S S5 e .

“GEEH” —FAEEARACRERGIE (A, ERENR/TENRELX
RIEH) 2FHBH. b, MERFTENZBEFRIIRFETERD TR
ERFAHASELR, BEARNZHEERIAS KA - LReHEERELEF 3
FHURSARRGEN. ERNZEHBRTREEE —HEN—HD, TR
BNFUERESIREE -GN, BREERIALGHWTEERRRHE
WL, BN RELSEH.

WERZATH, “FBE” EHEARALEHLRREFLITHR (WREXA
MR, REXRENEXRRE) . wERERANIARESTH S REFRF
ERERALELANE, BERENEREFTRI S RO NABRETRAFENR
BT, WA Hofeh.

WAXFR, “AWBFHHEaRTE 861" REFHEF QR TR 38. 61
EXEFAEAREAMRAXEED. BX BEXRXEHR. ZFgBHHERA

_5_
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R AGENESRAABEARGAI HEGR PH 38.61. BEX LA E RAESF
TEENEBRBEER LG TAE-NEN. s hEaB P4 38.61 2 RN E 6
REXBF 747,

AEARBT —RFNEBR——H HEaRP438.61, HEF& ERHSEQ ID
NO: 2FF R B EBFFIA Y., ARPNERTURELSER. RRZK. 6%
B, REFEHAEFR, FEANERTURRRAMN T, RRUFSREZD,
BREAEABEARANEEREBEE B, 8. BE. §S58Y. B2FHIls
WHERD) P Z4E. REEALTFTRAAGEE, XXANSRTUREE LN,
HAUREEEAN., ARANZRETEERTEERBANTRABKE.

KEETREFNEGBPHE 8.1 R, MAHFMENY. wRLHF
A, RigE “FB” . “fEH” o “Rk0H” RHEERLRBERLAKSIHEA
B 8. 61 HEMANFNBRELNSRK. RXAFROR B, fTEPH %
T ULE: (1) XM, HP PR EFNEEBREBRTRERTFER
MAE (RENRRFEERAZRRE) BR, FERRWEAERTURELTULR
HEREFLTRDE;, RF (11) I, HP--NBREANEERBE LR
MEEAFRALCEARRGLSRAE; 2 (1) BHE—F, HYABIREH
—Ffédy (hwEKZ R RO ET, AR _®) Bé; B (IV)
EH-—M, EPHMINAERFIBOHRRSIRTHRNERFR (W2 F
FlRARFFRRARGALEIRNFIEEORFS ) AR XN EE, IBW
FB. 00 TR BANERTRBERA RSB REBZA.

FEXARBE T ENER (ZEE8) , XXAHRLELA SEQ ID N0:2 4
EBRFFNERNFIBEBRAR. REXAHSHERFFIEHE SEQ ID NO: 1 i
HHFF. FEVHLIBERENARBALN cDNA XEFRIAH. Ea4EH
SHHFERFIAKN 1430 MRE, HAFBEE 7-1062 KA T 351 MEER. #£
FEEAGARAELBEA, MEFREF N BFARPEAMMUNRAE, THE
Wiz hEEBTE 8. 61 RASGSHEOBR T HAMN 6.

KEAWAGERTURDDNAHEKIER RNAF KX, DNAK R cDNA. X H
#1 DNA B A T & B #y DNA, DNA T PR R EE M9 2 AR W0, DNA ¥ DL R RAg 4
. RERBREFRANRERFF TS SEQ ID NO: 1 i R &% K FFAH
FREFREFNERE. WRRAFA, “MANERER EXRAPRHRD
ELA SEQ ID NO:2 Wy RE K F AKX, 185 SEQ ID NO: 1 R "MV RB K F 5| H £ 7
BB 5.
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475 SEQ ID NO: 2 9 B A KW S BB BAER: RARRERKN KD FH;
RBF KRG RDF MM RDFF; RBFRNREFF (FoltkeyHp
HEFF ) URERSGFF.

RIE “RBERNEZETR” RHEAESFDREIRG IR LT K
Wi /RERGFIANSEER.

AEVESRERBRSBFRAITERE, HELGE5RRAAHEAHNAXR
FAlM A KR E RO AW . X iTead. LEBERNERERTURRALR
ANENTRAEARERRRZENTRE. TLUFREFEACERREREK. &
AERARBEANLRE. wRGEF AN, SAERGCR N EEFROSGHNY
£, CDTHE - NIBEIAMAEERARAK. SAREN, BEXSAERLEAEH S
W ARGk

AEPESEEULFHAGFI LN ERER (HANFAXIARATED
50%, REMAH T0%HEAMN) . REHSNSREFHELGTERRAFTRS
VHBRTEAXNEBHR. ERLHF, “TELAG" B QOEBRKETR
FAR e TRk, 0 0.2xS5C, 0.1%SDS, 60°C; B (2) 428 B 4w B &
MR, dw S0%(v/v) PEERE, 0.1%DN4 Mk /0. 1%Ficoll, 42C%; R Q)VRNAER
557 EHAHEEREEDE ISUNE, EFR IMU LA RALK. FEH, T
XS EBBBH LS SEQ ID NO: 2 THRBERANRAGAYF &
FaiE .

AEAXSREU LB HAMFFIRROERAR. wRRAHH, "H8
FBEHEEZLS 10N EER, REFRZED 10-30MNBHER, EFRED 50-
0N ER, RERZED 10AMBHRUL., BRFBRGOTATHRGT K
ARG PCRIUAZN/ RO BRDHHEORTHE 38.61 WEBHR.

AEATHERPEBHRAB UL FTHH ARG, FEMBAELEIR.

REFWEELHHEERFH B0l WRRNIBERFIRASHAIER
&, i, AEXAGBRBRPHLARERIELBER. ZEBERGEEFERT:
DFABSEREAR DN XERLXUABRRNSBERFF, o ) REAE
M AFEEU AN EA LR ENBEY TN S BERA BR.

AELUFH ONA FBRFFI LA TH kB 1) AR E A DNA 4+ % X4k DNA
R 5l 2) {24 B DNA B 5| DAIK %% B i & Bk 49 %X 4% DNA.

FRBEHNNFEP, 2 FXFLDNAKRLEH. DNMFFHEELFEAE
ZY¥HANTE. ESERRANFTER cONA FFaH. 2B RBXAE cDNA B

_..7_
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FAEFEREAGREZERNEEREISE oRNA FSATHE R, BRF LR E
W cDNA XE., B mRNAR T HREAFHABRBEAR, KA LT AH LigE
%1% (Qiagene) . A9 cDNA UE 4 &% & ¥ 3 (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . X452 ¥k 4t i &y cDNA X &, 4w Clontech A& B4 6 cDNA XJE. %
HAHFRRESMENEARN, HERD S RA bk 5 E,

TR ENZL cDNA XEFRHERLANERE, XS FEafE (EFR
F): (1)DNA-DNA = DNA-RNA 2%; QQfFEXEEHEAR TR, GVMEFH
NEERPHE 3861 HEIERAAT; DERIEEFEARARUNEEWFFE,
REWEERZGEE TN, ERFTETEH, TN TEREEA.

EEORTEY, RXTANRURERALZPANZBHERAEMN —HHH
B, RKEZD 10N EHR, BERED OANMEER, EFRED SOMMH
B, RFEZEL 100/ MEEHR. b, REWKEREE 2000 MEBRZA,
BENN 1000 MIEFRZA. WAFTANRGEYRERIXANREFFEEL
A LA FESRNONAFA., RXANEERSIE R B YR LA ERSH.
DNA AT AR IE TR AR R, RARK B R EHRE) %,

EEWORFTEF, BRI EORTR 8.1 RARZNEG "W TAR
B AR fo Western BP i3k, MA REITIRE, BIXHERMZE BLISA %,

Rz | PCR & A 38 DNA/RNA By 3 (Saiki, et al. Science
1985;230: 1350-135) HABKA FRERL AN EE. A ZFRAENXES R
A #y cDNA B, ¥ {3 {# A RACE 3 (RACE - cDNA K3f e 3" #3%), AF PRI
HWTREEAXFATFANERLRAGSIBERFFICGREEL R RE, HTHEAS
AR, FRE A B R ik B fo AL Y3 B DNA/RNA K BR.

WwERRARIGREZAGEE, REEHINRABRENEBERFFITHE
ML o W A4 4 1k 3k (Sanger et al. PNAS, 1977, 74: 5463-5467) M.
ZXREBHRFIMNRELTAFLNFEANEEF. A TRELKE cDNAFF, N
FRRE#IT. AHTEMNECEANTLEY cDNAFF, S adER LK cDNA F
7.

RERLFREEERRAWSIUHFRNEE, URAXRANEERZEA
FHEOBPH .0 REFFEEFTIRTENFIAN, UREELERFS
£ REARTR E KB iE.

AEAY, REFHEARTH B I NEIHEBRAR THENAEERT, U

_8_
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WEEARRATAZBHERNELARE. RE “B4” FRABBRENEER
W, EEAE. BEFRE. MY AREE. TV ORRRLRRE. TEERR
BERRECEA. EXARVTEANRBOEETIRT: EHFFPRANET T
B &) F 0y &k # 1K (Rosenberg, et al. Gene, 1987, 56:125): FEr§i .44l
th F 35 # DMSXND kA #4Kk (Lee and Nathans, J Bio Chem. 263:3521,1988) u
ERBEHRTREARFETHARBENRE. 82, RERBEFTERALHN R
E, FARRAEESTUATHREARARE, RABEKN N EERLR
BESAAGRER. BT, HiLEERRFHETE.

B ERAR RO TR THRERREOH N EORPH 8. 618
DNA FHI G ENHEF/MFRALETHNRERE., XLFEAEERIIEL DN H
K. DNAGREAR. A EHB RS (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
R DNAFFTAREZIREREFNEL B TLE, UHEFoRNA SR, X
WEGFHMREEATA: KBEFEN lacR trp BT, VEBEY PLES
T BB TFREM LHEMBES T USVHFRBE T, B gk Sv40
BohF. REFKRENLRs oy - e THEAHEANEEZERR A A
MEAERETRANEHS T, RARKECEFUFTREANUEERE L A
KALTS, ERAPENEBTRARSERERE RV AR T HETHRIE
B, WRTEDNAREAMAERAET, BEALH 10 3 300 MEEx, 1EA
TEHFUHMBEANER. TENATFTLEELRHLR AR —ME 100 7 270
NMEEAH SVIO BT, EEAHNRE AR NN ZEMBETURBRFEHE
T%.

o, REBREKRBHOE - IRENABEUFLEE, URBEHATRES
LA REUR, PREUBAREFRAN S RATSE. FERHAHEU
REEXKAEE GFP), AATARFENEIRERATTERANE.

AP —BBARAR W T R FE LB/ HRFEETE (B
TOHETE) ESHFEERE.

KERS, GAHHEARTHE B. 6l NIV BRI CAH LSBT RWES
RAETHALBEFINFTEEH, UHRSAZFI R TRDBELAREGNEE TEA
BFEHM. RiE “BFXHR” BERER, vaWER, NEEEFRXZEM, W
M, REBRFAREN, wEAdhal. KU TH: KEitE, &
EWR; SFARrRTEPIIRE, KEOHRUEE, EWEK, RA2aKw

...._..9......
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B S2 3 SF9; FHamMin CHO. COS = Bowes EXBAWE.

FAARLZPFANDNAFHREAFTEDNAFIMEARKE LT EARTA
AFBRBEARAR RO ERABAREST. YEEIAEBEY D AHFER, BEK
DNA YRR AWM TAN KA KB EKIK, A CaClaAE, AN FRERY
A A, THEEBGZAMClL,., WREE, RAULTHEFNLNF EHAT.
Y ER A AY, TRA T DNA Rl #RSIIRE, 2H KN
WA EWBEHER. REL. BRGKEER%.

BREMGEHADNAEAR, AARARANSZBERFIATARREIRAETE
Mty HEE B b4 38.61(Science, 1984; 224: 1431). —BRAAUTIHK:

). FAEAEPHROA HEELPE 8. 61 HFHFREERD, &
RAEHESEEBNEARAR AR AR K FEENT EHN,;

. ELENEREPERE L8

Q). REFRERMBFLE. SLEFBR.

ESE ()%, REFANEZAR, BERPHANERETREZRYE
HEFE CAETHEIERAKHAGTRIIESR. SFEARAKAE LIS
REERE, AAENFE WEERRBEMFFER FRABNEST, HARE
B 7 — BBt ] |

ESE (3) %, BEHASKITAHTHARA. RELRME LKL, K83
mp s, WREE, THARAAHEN. A¥NAoRCRERARERNI BT ELE
A EANEY. XEFERRFEBARARFF R, TRFTRAEEET
BT ¥ANERAE. TEARALEEHFFE). B8, BBRE. 4F R
R, BEQ. 2TFHENGERIR) . RMEN. BFXREN. BRAME
# (HPLO) R EE R HAMENMBERR BT EWE &,

RE UM E B ULRAE S IR A . BOsh R Ao R T TR T
Bldn, THRFEUMPE. FEMBZE. BB, S£XKE. HIVRREER
TR,

AEFLRETRALSHUERRE W) RDE HHRA FHEEE
b4k 38. 61 AR M. BRIFRBHHZERPHE 8. 61 RIHARMEEFL
M, THEANELRETSARENATANEADEREE. A,
EEWHEET, BRLARERRRAD N EEBPH 3861 (B H R 5 HFE
W G REaE 38. 61 —RER. RAENEHNREREERBEHEAHES.



10

15

20

25

30

LN ]
: .O:. 16
-

HHEEOBRFHE 8. 61 WRFANCEREHNHEK. e, ThREGkHH
XMME, FHEABRTE B IWBERATUEH A EO LT HE 38.61 B4
BRI, RENHZILIRNTE, RRSFASRAFBERLEELEZSKS
Bt R IE 4 Y Th k.

ERAEARANGLETE, TURSHHEERPE 38 61 WNEH
MEd, BRI LGP HEALPH 38. 61 HZT R EMEEER Y
XFRNAMRERIERA. ALRBHASHNEF T, TUREHLEEHR
FERB T HRGERY XY, 5 HEORPH 8.1 ZE6NIRLTFHE
R ERTHASCNEERE L TERDARNHEANZKERRSE. Bk
BY, — B X5 EE B P4 38 61 5 FHATARIL.

EEHARBTRAEIM, RERER. fTEY. XUSRCITHHMEHRTENU
ARG E, ZEHREATURS TBRAARETERER. RXAREET 4
A AEEEFE 38. 61 EAEHEATE. XTEHRABEHE EFRT): 2k
Fik. EREHRE. REME. 2EHRE. Fab FRFFab REXEFLWFR R,

FRBRRNAFTRGAZaE P4 3861 HEER LRI (XK,
MR, ABRE) NFEFE, ZHERATHATHEARREYE, aFELARTFHK
ERE. HEDIHIEORTHE B OO NETERANEACEERIRTFEAXER
A (Kohler and Milstein. Nature, 1975, 256:495-497), =B ER, AB-4M
RRBEAR, BBV-#RXEHEAE. BAEEZRPEARNTERLEAH K EHK
A EAWBEAL™ Morrison et al ,PNAS, 1985,81: 6851)., ML HMW A~ %
BB A (U.S. Pat No. 494677 TR TAF M HE AR P4 38.61 4
B ETR.

W N EEBEPE B I WHREATHATFARLALMLFRIART, RAUFRLHFEX
FH S E G BT 3861,

g hxkade 8.6l AR T IETAL T A RS R ERFIL, EN
BATRELCESSF, IRBAEFLORETEY —FEAGHED I T
AThEaARNEMFRHNGESTHES.

HARETA TR HANE-—BEAFUNEESE. P hZai+#
3861 HEMMYHETRAECT S AERXMYFIE wa%EE, ERED, 48
RE)ENES, —NBEANFERAREZHEA 0 SPDP, WHEHMEHAE, &
o X%k, RERESTHEL IFHLXAETHATRRSI N EAET
% 38.61 P A A AL,
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AEAFHHRAETHATRITIRAH S A ZaB P 38. 61 KR, 4
FHEUANEHRNETURBREH S EO R PHE 38. 61 AR AFHR.

FEPESREREMAG HEEGRPH 8. 61 KFHHI R F %,
WX R AGE Ry, B FISH N ok 40 E. R+ an
W HEEEPHE 38.61 KT, TURAEREDHEOSPH 38.61 EEMHER
FHEENRME TYHHI N EOR P 38.61 RIEANKRK.

AL ERETREKEXN, Ao, FRTADELN. L¥Rmtaes
FENE, AT - SR SR ZHHERE KT, EFHRFTREI 7.

G NEORFENB.ONIBFRLTATERBTEN. ZEHETH
ARTAFRABEFHATEORPHE 8.6l WERABRE/TERRA RN A
HEE. KAERRBRYE. ELANEEBTEAGREE® TRITA TREE
RO EOEPH 38.61, UHEHABRUENDHEEGETH 38.61 FH. flw,
—MERNHAEORTH B O TUREEAN. A TESHERHHEENT Y
EOBPE38.61, RVETHANRNESL, BREIFEEHSEE. BhELAY
AHBTBETHFARTS A EREARPHE 8. 61 RARFRREENER. X
BITRENRLZEARDALEIRE. RFEE. BESHXRS. L4AZRKS.
HMANFEESTRATHREHHEOETE BN IR ESZARN. tha
BERENEOETH B OWIUTRNELARFIRENTETRATFEAX
#k (Sambrook,et al.). BFAEHREFHEOLEFHE B. 01 NI TR THE
R HBEHRNA.

FHERINALARAHEAN T EEHE: BB EREEENIKRALLR
P, RERSBERIEER RS, SEARRRS) AR L2 LRI ERT, B
¥ 0 B B M BR 4.

R EE RBP4 38. 61 mRNA B9 AL H M (&3 K X RNA Fo DNA) DL R % B
HERLZAHNTEZN. BHE —FESRED MBS E RNA BBEH RN LT, H
ERTHREELFEENNERNASREXXEATHBRANVER. R X H RNA
fo DNA RAZBE Wl E A Y1267 RNA % DNA S REAR R E, EEBABRBERALFES
BRiESREYMERGERE) ZHEMA. R RNA 2 F TR %A% RNA 4 DNA
FIERSRBEAREZRE. IHRDNFFCESIABEKGRNARESEESTHT
W, ATHWMERLPTFHREN, TRASZHAFEXNLHTEN, wEMAUSGF
FIKE, BEEEFZAhEEN AHRmRER RTINS —meE.

GG N EORFEIB.ONEIBERTHTSFH A EEE P4 38.61 M
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XERADW. REHHFERTHE B O NIEISTATRNG A TGRS
BB OIWRAEFTHAERRRAITHARGBRPHE 8. 61 R XL, wHED
HAEERTE IS 61N DNAFI A FAERGARTRINARH I EAR

4 38.61 R ARMN. HXHE AR Southern ¥k, Northern BWiii:. E

URXE, FEFRTEBRAFHRBIA, BXNRANEHETAF L £EZE
B, RXAHNIUHBRY -HoRBTEA R4 B EZEHRES Microarray) %

DNA & i (X “EE&H” I E, ATANASTEXANZRRASPHER

Y. At &G RT % 38. 61 45 005 M4 4T RNA-JR &9 4 K % (RT-PCR) fR 4}

THOT RN BB T 38. 61 HEFZTH.

BRMFHEEETE 8.6l XAWEELTRA FLMzh HE G2 b4 38.61
HMAWER. FHZFOBTE 8.6l RENHACEEE¥HARG HEG K+
4% 38.61 DNA PRI MILLV AR, B, k. E4AETCHEMREE, TAD

FHE B At Southern B iE. DNAF 5 41, PCRfu BT 4R E ., B 4b,

REATEFHEAN KA, B Northern B . Western Ep 3 % o [d] 42 #|

WEEALRE.

AEAHFII A REEELLREANEN. ZFFL2HREB4RELA
FEARRAREBEENRTUESRSAX. BY, FELTPEALNERENARK
frR. AE, RARINEFERFIBE (ELLAN) OREEFETTA
FTHREFEHRMLE. REARA, Y THXLEFF SRhPAxEERXE, &
EEWNE - S BAE KX WDNAFF B FRe4k L,

MW EZ, WABCDNAK APCRE| 4y (fh215-350p), TUHFEF B4 F L6
L. RE, BB WH TFPRFBSEFALCKRNEERL S B, RE
MUSHANFIHANARENRSHRLT LT MG K.

EEM RS EBMEPCREME, REDNAELE RGP RyBE . #
RAEARANEZ R, FBIXMNFE, THA-SARaBTReRyAR
BRARXFAXMUIRATEM. THTFREEEZANLE XMURE0IERM
B ARIEHRASRNPEETFA LT SE, NTHEREEERNY
cDNAZE

HeDNASL B 5 FRARERB TR ARMLRK FISH), TUE-NMFEFTH

A TREEREN, KWBERYER, £ WVerma%, Human Chromosomes: a Manual

of Basic Techniques,Pergamon Press, New York(1983).

— BB E R R AR, PP R b T
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DG A R A4 R BK. BTN T, V. Mckusick,Mendelian
Inheritance in Man (¥] if it 55 Johns Hopkins University Welch Medical Library
BHRE . RETRIFHUMN, AEEFS LT MBI FERER L HERRK
ZHEBxE.

BE, BENZERPOARRMRANCONARERAFFEZR. WRE—
R AGERAMMIARAERE, TEREEETEE MRF RALE,
NMZRETHREAMGRE. LBRBRFORERME, BEPRELIRRE
op R AL, AR EOK TR AR A & FcDNAR 7 B9 PCRT A U B 6k &
EHM. REBNAWEFERREAENHANIBESL, IR THESR
T A R R AR ACDNA, T ULESOE SO0 A& BUm 2 B/ 2 —f (RE 1k
A E 8 g 20ko g T —ANEE).

TURRRAGNER. ZHEFREIERY. HH. ERATHHANE S
FHHMBEALGEER. IEEERTURK. HHE. 78, ﬁgi‘_ % o
HoURENNAS, G4NaLARENSFRATRAURARHAEUK
RGEERBHA ., TLELPTUERBWR TRFIET.

AL PERBEEGA - HRIHBABRNB LR RANE, BRPRA—HHFH
ARG REAE YRS, SREABE—8, TUHAHHE. EANHEGRR
EME BB EENHIESEARTHRT, IRFRBEAS. FRAKEE
B FEENMETREAKERA. i, KXARNSERTUSHERETL
eMESEHR.

HMHS T UL ER T ALY, wBIHH. #HRA. BEA. LA,
AT BARAANAHRE. FHEARTH 38.61 LABSEIT fo/HH
AEARWENENERSLY, AATEZHNS AN ZERFE B IHEFNNERLH
HERATHSEE, wEHFR. ST HNEREAEODEE & 0 2 #F.

THRMERNTHRARLEPNERIRETE, WAATREGRAERE A
REHARARE.

MIRXALHA AN BERPEB. 1PFH BB PENEERCARE BT
B, TEEFHHEERPHEE INRAETFTE, THAFINREDIHEORPEN
RAEFAE. HP, I-BE. -EER. -BE. 4B, SR 6-RART.
T-WAR AR, S-BEME. 9-BF. 10-ALA. 11-BYRR. 12-BORE.

B2 A A1 B G P44 38. 616 I B B i 3k A (SDS-PAGE) .
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38.61kDa H B E R TR, WLFH A EHREELWF.

TEHEEGAKREZAN, P HARERY, NEMR, XELHEFARATRA
AEATARTHRAKLAHEE. THEEA P AT AR EREGHN BT,
WEHBENLF L Sambrook HA, S FrukE: XKZEFH New York: Cold
Spring Harbor Laboratory Press, 1989) iRy &, RikEH &) FHgE
W&
EHB 1 FHAFERTRME 3861 KE

FRaRE N/ &/ R —FERBAMRERNA, FQuik mRNA Isolation Kit
(Qiegene A& =& ) MMERNAF 2 Hpoly (A) mRNA. 2ug poly (A) mRNAZR i 3% RH
B.cDNA, FlSmart cDNAWEEAF| & (W # Clontech) ¥#cDNAK BLE i 3 N\ 2| pBSK (+)
£k (Clontech AR F R E KM A L, #%DHSa, 4HEM R CDNASUE. FiDye
terminate cycle reaction sequencing kit (Perkin-Elmer/A & = &) #FABI 3778
W F A Perkin-Elmer/h8]) B A KB5S fod’ KM HIF 5. ¥ E B cDNAFF
5| 5 B A i/ L DNAR 51 8 3 £ (Genebank )#HAT L, &R X AKX F — AN £ 1834402
H7CDNAJF 5 5 H7 #9DNA, 83 & B — % 715 M X4 L BT 2 9 3 N cDNA |y B AT |
W, REW, 1834023 K FA #54KcDNAK 1430bp (HmSeq ID NO: 1FF )
ME TopZE1062bpK —A 1056bply FF & FLIER (ORF) , ME—NFHEGR (W0
Seq ID NO: 2R ) . RATH BT 4 HpBS-1834d02, RENEARAL AT
EugP s 6L,

SEHEB2: FART-PCRT L RA S N BB R P 438 610 K K

JE| B I 4 o B RNA K BEAR, Bloligo—dT ¥ B 4y 4T ¥ 4% F R L4 B cDNA, A
Qiagene By XA & H/E, A T 7 5| M ATPCRY 3 :

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

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

Primerl XfL-FSEQ ID NO: 1895 Sk th & 1op T 45 09 IE 19 - 51 ;

Primer2 % SEQ ID NO: 145 893 3% K 18 7 %

P8 R A 7ESO u 1W R R 24 50mmol /L KC1, 10mmol/L Tris-
C1, (pHS. 5), 1. 5mmol/L MgCl,, 200 umol/L dNTP, 10pmel5|4y, 1U#yTaq DNAR &8
(Clontech/A ] = %) . 7EPE9600KI DNA#FME IF (X (Perkin-Elmer/A &) LT A £ 4K
RL25ANE #: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCRE4TE BYi% B —actin
W x4 B AR R S AR . 3 - 4 FIQIAGENA Bl (R R & i, MITARLIE
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RA &% S pCREMA L (InvitrogenAE = FH ) . DNAF B 9T & R R YPCR&= M ¥y
DNAJF | 5 SEQ ID NO: 1B R Ay1-1430bp 2 M FH .

S 3 Northern EPEEEAATsh HE B R P4838. 61X FI My kL.

Bl — % £ RIS RNA[Anal. Biochem 1987, 162,156-1591, A FEBRMHR
BALKB - R, BT AMRA MR- 2SuMAT R BR AN, 0. JMZ B4R (pH4. 0) A4
FH#THE, MANIEERRN R/ SERAEG-RRE (49: 1), BREBEN,
AR, AR (0. 858 HHREWH OB IRNATIE. #1782 WRNATL
AT %, TRAEFEFAT. A20ug RNA, ES20mM 3- (N-HRA) FHR
B (pH7.0) —SuMZ. B 4h-1mM EDTA-2. DM BE MY 1. 2%BR AR MR I E AT k. RE#
BHEMBIEER L. A a-P dATPE WA T 43k ) & 2P-F5 1L HYDNALR 4. T A
HDNA$R 4t 4 B LB R PCRY™ S B9 5 1 B 2 P 438, 614 A% X ¥ 5 (Top £10620p) .
# 32P-FR TR AT (42 x 10°pm/ml ) 5 4% T RNARY A BR 4T 4 A — B P T42°C
Ze R, A AS50%F By BE-250M KH,PO, (pHT.4) -5 x SSC-5 x Denhardt’s ¥
W A2200 pg/mlSEADNA, X 26, WIRMAL x SSC-0. 1%SDSH F55°C# 30min, &
&, H|Phosphor Imager#fTotrfue .

LHF4: B NZABPEIS 1KIIRE. 2B R4L

MAESEQ ID NO: 1B IF R R RFF, Ritd —xHrted¥Eslaw,. 5
M

Primer3: 5°~CATGCTAGCATGGAAGATTCCCAGGAGACATCG-3’ (Seq ID No:5)

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

W BB i 503w B & A Nhe TfoSacIBE I B, H)E 05100 B R ES 3mfud
S 4G 5 5, NhelFoSacIM47{r & A8 M F A%k £ 4 KL pET-28b (+) (Novagen/r 5
F= &, Cat.No.69865.3) Loy kB RIBRIL A, & F 4K H X FAypBS-1834d02
JAL AR, BEATPCR M. PCRE B A& 4 : B ARH50 u 1 & pBS-1834d02) #110pg.
Bl #Primer—3fPrimer-44-%) 5 10pmol. Advantage polymerase Mix (Clontech/:
AR 1ul, £ 94°C 20s,60°C 30s, 68°C 2 min, £25AMEFR. JNnelfn
SaclZBl x4 34 7= 4y Fu JTKLpET-28 (+) HAT WY, 9B ER A B, SF R T4 sl i
B, ZEFUHACARAMTS RGBT EEDHS o, B FARBEH (LR E30peg/ml)
WLBERIE R RE, FAEEPCRYFMAM ML, HFHTNF. RBFHEAY
FE 4 5T e (pET-1834d02) MRS EREARME L ABATE
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BL21 (DE3) plySs (Novagen A& &) . AL FHEE (LRE30pg/ml) WLBH K
FRFEP, B EWBL21 (pET-1834d02) ZEITCHEFR Ex ALK, WAIPTCELRE
lmmol/L, #LHEHRSAb. BOREEER, S8 7 B8d, BOKELF, Arkse

ANHE® (6His-Tag) &4 EfEM4EHis. Bind Quick Cartridge (Novageni) &
i) #HATEA, RATHAANERNTAS RO P IS 61. LSDS-PAGEH, ik,

7£38. 61kDa 018 5| — ¥ — & W (E2) . ¥ & W4 ZPVDFE L fBdams K AR 3%

HITN-S BERFFI M, SRN-RIS/NERM 5SEQ ID NO: 27 R AAN-3m 15N A5
BxE T eME.

SEHBS AN EERFE. 6LHERN T4

RZRERX (PEAE &) GRTRANEEE P 1R MN S

NH2-Met-Glu—Asp-Ser—-Gln-Glu-Thr-Ser—-Pro-Ser—Ser—Asn—Asn—-Ser—Ser—COOH
(SEQIDNO: 7). ¥ZFMRAMN S EZAMFLRAZARBENRELS, FiEHNL:
Avrameas, et al. Immunochemistry, 1969;6:43, Hdmg LR M B E G £ kE &
IRAFRERNEERX R, BLRERALEEZOZRKEAMMT K4 % K HER v
RE—RK. RAZS pe/ml4iKEEZE S KESWAHE R ERBELISAN € &
W ke B . R & B A-Sepharose AHith M 14 09 X & i & 4 8. 186, 5 K
6 TRARE NS SepharosedBHE L, FFMENENE 26 2B 2 KIAK.
R E LR LA TR TR E S N EaBPEL 618 4.

EHA 6 ARVENIHRERK BAELIR4HEA

AERKXHHEGER TR L CENEU TR BRACLAREH A S T HHA
%, WRAZFRHTELRRENEL AR B HEARNEFTHAR cDNA XELEKI
UERRECHALRVNEIBERF MR ERA RN LB HRFF, - FATH
PHEARNER AN LU RFFIREFA RN LI B FBF I EE ALK REAR
HEFHNREARERYE.

RERAIGENRARZ A 2R SEQ ID NO: 1 A AEH B
BRAEBAERXES, FABRERAT AR —BEFPREGHERRANIEIH
REFFREERGEZERTFF. REARX T EEEN S &%, Southern EP ik,
Northern P feE WA B EF, BIHRAFAUNIZEIRERETHBBELEF
FAEAAMBEHIRAR, XLHEWIRRE: BT THRNREYLATSHAY
KRBHBAHTHER, WERE LA ESERENESBAHRENOGAN S
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B fpitad., REFLATAPSARILEFA AT E A, FREFHR4 SR
BBREX., #XFRZE, ARXLOFHP - R GRS BREBRE. KIZHAHNA
BERENRERT (DREEREREENEER), UEXXTREREELRARE
RFEBNES. REHEARANTGAEFTL: £ RXEH4ERL5XKVNE
ME® SEQ ID NO: 1 RBEHNELERFE, FoXFHU4EHSERLAY
FZH® SEQ ID NO: 1 MENEAWERTRA B, REHAXAH S WEER
FREEEREL AREHBENNEBEAGT, F- X450 2KRY
& F LR Y,
—. REWHKA

AEXAHEZZHER SEQ ID NO: | ¥HBEFY TR BAHERZHE, NHE
BUTENATELZESH AT E:
1, HEXNMEBEEN 18-50 MIHR;
2, GC&EX 30%-70% AR I4RM LM,
3, AW LEIKE; |
4, FEUERGHTHELIMBHS, KREH#—FEHEIFI T, BEEEW

R/ EHEFEFFIER (B SEQ ID NO: 1) R EE W ERLAF TR

HEXHTEFELE, FTEFEELTERNRFEEAT 8S%REFFHEL 15

NESRETLSME, N ZWBTH — BB EER;
5, MARHERERAREAALFEANEN T TN — P B LR

528 UL B &5 B AT JE P IF A B LT AN R4

¥Et 1 (provel), BF#—X#H4r, &5 SEQ ID NO: 1 HEHERF B EAR

FHREA (41Nt ):

5’~TGGAAGATTCCCAGGAGACATCGCCGTCCTCCAACAACTCC-3’ (SEQ ID NO: 8)

4t 2 (probe2), BTH —K#H4t, MY -F SEQ ID NO: 1 MyEFE ) B

HEA B SEREFF (41Nt )

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

5T ARER S RA X T AT W 0% AR R BB 8 7§ 5 Uik
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) LR E ¥ B &4
TREEHRFMEHE D (P TFREZREEY (1998 FEJK) [(R]IFEBATERE
&, BFE R

B &
1, A& 3K R 4 4 5 R 5L DNA
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FH: 1) RFHRFTHBANEEFASBRNBREXREHBARBEZEHR
(PBS) thPmed. AWIRFRAIHAEWER NS, BEPHRFLALER. 2)
BL1000g SIS 10 4. 3) FARARENA (0.25mo0l/L FEHE; 25mmol/L
Tris—HC1, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) Z3¥WIE (X% 10ml/g). 4)
EACRABHARBUARARALRA, EZLEHTLHBE. 5) 1000g HL 10
a4, 6) AERERIE (F 0.1g ZMWALESE N 1-5n1 ), B 1000g F& 10
gt 1) FARSEHAERTE (0. 1 RWALERM Inl), RBEHEUTHX
B R E .

2, DNA HyZBr i3 ik

S B 1) 1-10ml % PBS #L4nfe, 1000g F 10 o4h. 2) AASBKBEMAE
ERTIIEA A (1x10° 4880/l ) A RA 100ul NAEZWHE. 3) An SDS T4
WEH 1% WREERMARZAH SIS B NBMRTEY, BRTE2HRK
W SR DR, FBEAETR, X — KEHELIC BRI TE. 4)
EEEK ZLRE 200ug/ml, 5) SOCHRERR 1 PHHE 37°C BERBIE. 6)
FEEBEXEE: &4 BAE (25 24: 1) R, EAFOHNEPHL 10 44,
HHNFEESE, EUNEHFHATEN. 7)) KREESEHE. 8) ALKBEH:
FOREE (24: 1) 3R, B/ 1094, 9) A DNA KM HEB ZHE. A5 HAT DNA
iy 4t o 2B YL
3, DNA 44t fn Z.BE YL

FE: 1) % 1/10 4:47 2mol /L BEBE 40 2 {HRINA 100%Z 8 fm B DNA B A+,
BA, BE-20CHE 1 AHRERIR. 2) B 10454, 3) MORHREH 8.
4) Rl 70%4 7.8 500ul J&EPIE, HO 554, 5) MR EHE L 2B, A 500ul
HTBARTR, BQ S M. 6) MBRERE LB, REERALLEES
BACEBRR., EATER 10-15 24, UFERXEILBER, #ELEFNR LT
B, TR HREEHEM. 7) MUAMER TE S AE & DNA WE. KEREIRG R
Cok®, FEEEAH W TE, BAZE DNA EL0EMR, & 1-5x<10° BRFRB ALY
e lul,

PTE 8-13 SHAUH FLABREFRe, EUNTEERTE 4 PR,

8) 34 RNA B A AuZ| DNA BH 9, ZKEH 100ug/ml, 37°C HRE 30 44k, 9) A
SDS Fu & 1B K, HOGREAAH Y 0.5%F 100ug/ml, 37°C fRiE 30 o4k, 10) A%k
Ry RB: €4 BAW (25: 24: 1) HRRRENA, FO 10 4. 11) pSHH
XA, RERFNRS: AR (24: 1) EFHEMHE, TO 10 54, 12) PUHBE
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AH, Ao 1/10 4R 2mol/L BE4hfr 2.5 A 8, BAE-20°C 1 e, 13)
B TO%ZBR 100% 7.\, EATHR, E&UR, IBEF 3-6 K. 14)
M E Aggo F0 Aggo AR DNA MR EEEE R =, 15) kB A TF-20°C,

M E A

1) Bl 4x) RFEUANYHRAEEE (NC ), AFLERL LREFH EHN
BERHE, E—H4FHK NC B, MEAFENERI Ry LA AEHRE XA
BEALE .

2) BREEABE ISHA, nTHEL EZEPET.

3) BF#E4 0. 1lmol/LNaOH, 1.5mol/LNaCl By LE 5 o4F (WKR), ETE
FBHA 0.5m0l/L Tris-HC1 (pH7.0), 3mol/LNaCl #yyELL Lt 5 o4 (FWk), ¥
+.
4) e FTFHRAEP, UEH L, 60-80°C =T 2 /et

B4 #9ARIE
1) 3u1Probe (0.10D/10pu 1), AN 2 pulKinase & #, 8-10uCi y—**P-dATP+2U
Kinase, DLApinZE LA 201,

2) 37C 1%k 2 /N,

3) 4w 1/5 R B WA A A (BPB).

4) iF Sephadex G~50 #F,

5) ZE# ‘P-Probe HiL MW EE —% (A Monitor ).

6) SH/E, WE10-154.

7) AR R

8) &34 — AW B B B 4 BT B 1 &8 YIP-Probe ( % —i# X i Fy-"P-dATP),

W

WHEE TEREF, mX 3-10mg B4 X A& (10xDenhardt’s; 6xSSC, 0. Img/ml
CT DNA (/N4BIBRDNA), ), REFLOJE, 68°CKEE 2 DH.

R

BERSEE—f, WARETHES, HFFOE, 42°CKEERK.

DR
B SR E R

1) B B R IF R AR,

2) 2xSSC, 0.1%SDS #, 40°C #% 15 49k (2 %).

3) 0. 1xSSC, 0.1%SDS =, 40°C % 15 24k (2 %),
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4) 0.1xSSC, 0.1%SDS ¥, 55°C % 30 4+4F (2%), FHET.

{6 5% JE R :
1) BUH B SRR,
2) 2xSSC, 0.1%SDS %, 37°C ¥ 15 44 (2 K ).
3) 0.1xSSC, 0.1%SDS &, 37°C ¥ 15 -4 (2 %k).
4) 0.1xSSC, 0.1%SDS #, 40°C % 15 2% (2% ), ZEilET.

X-tE B¥:

=70°C, X-XH B¥ (FE F b FEARYE 24 25 BEB AT 14 78 56 T 2 ).

LB R |

RAGBESEAGRATHRRIR, NERMFULTHHAERHRA
FEXE, TRAEHEEABAMHFATHRRER, Hét 1 HRXHEHRMERE
HERTE AN EA KA RE. BHTAESM 1 g BT
H M FRETRALPHFEME FRAE.

S Hf5 7 DNA Microarray

HEEEEREEHMEM (DNA Microarray) REMFFERIBEAF H L
AMEFFHANFREHFER, EREHARHREITRBAFM. HE R0
FIERE. EE84L, RAFRATAANITENKGERTREG LB, U
ABbE. BH. GEEMMTENEENE G, RREHSHUFRTHENIE DN
ATEESAEAR THERARF AR, FRAWRE SR UHER A
EREEABEATLARE, KENDN, wmREMRR. REAF RS REURT
A% M, ¥ &Mk DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997)Science278, 680-686. & X Wk Helle, R. A., Schema, M., Chai, A., Shalom,D.,
(1997) PNAS 94: 2150-2155.
(—) B

AR E 92K cDNA 33t 4000 & £ H M7 7 1E 4 ¥ DNA, R G ER R AW
S E®R. HEMIABET PR #4THH, AUFETE S WERILRERE
500ng/ul =7, J Cartesian 7500 S (W@ £ & Cartesian A 8) & THHEA
Fl, ES5AZMWEER 280un. ¥ERENBEFHTAE. TR ETEMX
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B A, SBLE THRE DNA B dl FHERER. HAKF RS BEX
MFEREMNRE, FERANEHELESRE:
BB P KA 4 DB
0. 2%SDS ¥t 1 5-4b;
ddH,0 BHBE R, FK 124
NaBH, # ] 5 74F;
95°C K H 2 44,
0. 2%SDS ¥E3& 1 4
ddH,0 ¥ B # K ;
HF, 25°C i TR L&A,
(=) JeHFID

RA—5#ERRAAARBEAR G EFEAR (RETR B EHHE) P
# & mRNA, A Oligotex mRNA Midi Kit (W QiaGen 28]) 4k mRNA, Fit K 4
K4 B # % 4R A Cy3dUTP (S-Amino-propargyl-2-—-deoxyuridine 5 -triphate
coupled to Cy3 fluorescent dye, M Amersham Phamacia Biotech 48))4fil
AEKIRAHAH nRNA, F R AEA CySdUTP (5-Amino-propargyl-2-—deoxyuridine
S5—triphate coupled to Cy5 fluorescent dye, B Amersham Phamacia Biotech
NE)FREANEGELAR (REIR BN B ) oRNA, B4 ERHELHE4. &
BB R I
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) #%

ARARREULARALANEHEER —KLE UniHyd™ Hybridization
Solution (B TeleChem A ) F#XMPHTLX 16 N, TEAKERE (1x
SSC, 0. 2%SDS ) $#/5 /A ScanArray 3000 X (M B £E Ceneral Scanning 2
5 ) #TEH, BHNERA Inagene M (XE Biodiscovery A8 ) #HITHHE
AV, HHEAN L Cy3/CyS thi.

ANk AR (NP Beamk) 2R Y EER. FFE. WA, B,
Fe ¥, BaME. BeRF. WOREE. BIBR. BRART. WM. BJRE. RIEIX184Cy3/CySthiE
eEFFE. (E) . HETAKRAFRNS IR RPE38. 61hs hEaE
4k Rk i RAR L.

CO =~ O bn kA N
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seed
ssen
seoe
ssee
.
sseves
.
sseeee
.
sseven
sehy
.
LI X2 J
.

(1) —f% 1z B

GDEHAR: FHEECBRFHEB OARERTF T
(i) F5 % E:9

(2)SEQ ID NO: 191% &.:
(1) F 5 R4 -
(A) K E:. 1430bp
B X&: BB
© &M Wi
D) | &
(1) AFXE: cDNA
(xi) 5| ##: SEQ ID NO: 1:
1 GGGAGGATGGAAGATTCCCAGGAGACATCGCCGTCCTCCAACAACTCCTCGGAGGAGCTC
61 AGCTCTGCTCTGCACCTGTCCAAGGGCATGTCGATCTTCCTCGACATACTGAGGAGAGCA
121 GACAAAAATGATGATGGAAAATTATCCTTTGAAGAATTCAAAGCATATTTTGCAGATGGT
181 GTTCTCAGTGGAGAAGAATTACACGAGCTTTTCCATACCATTGATACACATAATACTAAT
241 AATCTTGACACAGAAGAGCTATGTGAATATTTTTCTCAGCACTTGGGCGAGTATGAGAAT
301 GTACTAGCAGCACTTGAAGACCTGAATCTTTCCATCCTGAAGGCAATGGGCAAAACAAAG
361 AAAGACTACCAAGAAGCCTCCAATTTGGAACAATTCGTAACTAGATTTTTATTGAAGGAA
421 ACCCTGAATCAGCTGCAGTCTCTCCAGAATTCCCTGGAATGTGCCATGGAAACTACTGAG
481 GAGCAAACCCGTCAAGAAAGGCAAGGGCCAGCCAAGCCAGAAGTCCTGTCGATTCAATGG
541 CCTGGAAAACGATCAAGCCGCCCAGTCCAGAGACACAACAGCTTCTCCCCAAACAGCCCT
601 CAGTTTAATGTCAGCGGTCCAGGCTTATTAGAAGAAGACAACCAGTGGATGACCCAGATA
661 AATAGACTCCAGAAATTAATTGATAGACTGGAAAAGAAGGATCTCAAACTCGAACCACCA
721 GAAGAAGAAATTATTGAAGGGAATACTAAATCTCACATCATGCTTGTGCAGCGGCAGATG
781 TCTGTGATAGAAGAGGACCTGGAAGAATTCCAGCTCGCTCTGAAACACTACGTGGAGAGT
841 GCTTCCTCCCAAAGTGGATGCTTGCGTATTTCTATACAGAAGCTTTCAAATGAATCTCGC
901 TACATGATCTATGAGTTCTGGGAGAATAGTAGTGTATGGAATAGCCACCTTCAGACAAAT

__23__

28
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961
1021
1081
1141
1201
1261
1321
1381

16
31
46
61
76
91
106
121
136
151
166
181
196
211
226

[ X ] e

(1 X2
L X3 2]
o0
a80e
ase00e
*edeo0s
osoNeSe
*
(T2 X
L

e L L LA X ] L XX 3 (X 2]

TATAGCAAGACATTCCAAAGAAGTAATGTGGATTTCTTGGAAACTCCAGAACTCACATCT
ACAATGCTAGTTCCTGCTTCGTGGTGGATCCTGAACAACTAGATGTTCCTAGACATTTTC
TTTATGGTTCCAAGTGCAAAACAGGTGTTCTTATCTAAAACATCAATTAGAAAATTATCT
GCGGTTGTTAATCTACTGTATATTTTTGTTTGGTATATTTACTAAGTGCACTCTTTCAAA
ACTTATTCTATAACTTTATCAATTCATGTGAATTTTAGCTCAATTTTCAAAGTTCACTAA
TATTCTCAATATTTAATGCTAAATGCTTTGCTACATTGTAACTCACCTAAAACCTTTTAG
TGACAAAATCCTAATATGTGGAAAAAAGCATATGCATAAAGGAATAATATTGTGAAAATG
AATCTGTTATGACAAAAAAAAAAAAAACCTGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 2#y1g B.:
(1) JF FY4HA4E:
WXKE: 3[140M8E#
B XA : AXR
D) Lk
GDAFERB: 2K
(xi) 77| #5£: SEQ ID NO: 2:
Met Glu Asp Ser GIn Glu Thr Ser Pro Ser Ser Asn Asn Ser
Glu Glu Leu Ser Ser Ala Leu His Leu Ser Lys Gly Met Ser
Phe Leu Asp Ile Leu Arg Arg Ala Asp Lys Asn Asp Asp Gly
Leu Ser Phe Glu Glu Phe Lys Ala Tyr Phe Ala Asp Gly Val
Ser Gly Glu Glu Leu His Glu Leu Phe His Thr Ile Asp Thr
Asn Thr Asn Asn Leu Asp Thr Glu Glu Leu Cys Glu Tyr Phe
Gln His Leu Gly Glu Tyr Glu Asn Val Leu Ala Ala Leu Glu
Leu Asn Leu Ser Ile Leu Lys Ala Met Gly Lys Thr Lys Lys
Tyr G6ln Glu Ala Ser Asn Leu Glu Gln Phe Val Thr Arg Phe
Leu Lys Glu Thr Leu Asn Gln Leu Gln Ser Leu Gln Asn Ser
Glu Cys Ala Met Glu Thr Thr Glu Glu Gln Thr Arg Gln Glu
Gln Gly Pro Ala Lys Pro Glu Val Leu Ser Ile Gln Trp Pro
Lys Arg Ser Ser Arg Arg Val GIn Arg His Asn Ser Phe Ser
Asn Ser Pro Gln Phe Asn Val Ser Gly Pro Gly Leu Leu Glu
Asp Asn GIln Trp Met Thr Gln Ile Asn Arg Leu GIn Lys Leu
Asp Arg Leu Glu Lys Lys Asp Leu Lys Leu Gilu Pro Pro Glu

Ser
Ile
Lys
Leu
His
Ser
Asp
Asp
Leu
Leu
Arg
Gly
Pro
Glu
Ile
Glu

29
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241
256
271
286
301
316
331
346

Glu Ile Ile Glu Gly Asn Thr 'Lys
Arg Gln Met Ser Val Ile Glu Glu
Ala Leu Lys His Tyr Val Glu Ser
Leu4 Arg Ile Ser Ile Gln Lys Leu
Iltle Tyr Glu Phe Trp Glu Asn Ser
Gln Thr Asn Tyr Ser Lys Thr Phe
Leu Glu Thr Pro Glu Leu Thr Ser
Trp Trp Ile Leu Asn Asn

(4) SEQ ID NO: 3891z B
(i) FFFIEAE
WKE: 4mE
(B) KA. HB
© M. B4
D) R EH: &
(D2 FEE:. EYHER
(xi) 7| #3R: SEQ ID NO: 3:
GGGAGGATGGAAGATTCCCAGGAG

(5) SEQ ID NO: 4#91% K.
(1) FF 7| $4E
AWK 248 %
(B) XA H®
CrEd: B4
D) #EIEH: &%
(DT XA: EHE®
(xi) 5| #k: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACAGGT

(6)SEQ ID NO: SHyfE B
(1) FF 7| 4% 4E
(A) K F: 3383

Ser

Ala
Ser
Ser
Gln
Thr

Ile
Glu
Ser
Glu
Trp
Ser

Leu

Met
Glu
Gln
Ser
Asn
Asn

Val

Leu
Phe
Ser
Arg
Ser
Val

Pro

Val
Gln
Gly
Tyr
His
Asp
Ala

30

Gin
Leu
Cys
Met
Leu
Phe

Ser

24

24
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B) XA B#
Cr . i
D | EH: 4%
(DAFXA: EBHEB
(xi) F#|#k: SBQ ID NO : 5;
CATGCTAGCATGGAAGATTCCCAGGAGACATCE

(7)SEQ ID NO: 6Hy{z &
(1) JF 5 4 4E
(A K E: 33®E
B XR: ¥#
(OF:: 3 39X
D) EI &M 4%
DR TER: EEHE®R
(xi) F#|#K: SEQ ID NO : 6:
CCCGAGCTCCTAGTTGTTCAGGATCCACCACGA

(8) SEQ ID NO: 7Hy4Z M.
(1) FF 5 $A4E -
AWKE: 1SAEEXH
B) KA. AXH
D) EEH: &
(D)2 FTXE: F/K
(xi) FF 5| %38 SEQ ID NO: 7:

31

33

33

Met-Glu-Asp—-Ser-Gln-Glu-Thr-Ser-Pro-Ser—-Ser—Asn-Asn-Ser—Ser 15

(9) SEQ ID NO: 84715 &
(1) F 7| 44
(A KFE: 41
B XH: %
(Cragfe: 24
D EIEH: &t



()L FXA. EBEHB
(xi) FF 5/ # R SBEQ ID NO : 8:
TGGAAGATTCCCAGCGAGACATCGCCGTCCTCCAACAACTCC

5 (10) SEQ ID NO: 9Ey{5 B
(1) FF 3| 4 A4E
(A KF: @
B X&: B
C . 24
10 DY HINEH: &M
(DATEE: EUH®
(xi) 73| #3R: SEQ ID NO : 9:
TGGAAGATTCCCAGGAGACAGCGCCGTCCTCCAACAACTCC

g

32

41

41
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