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REBFINNER. RHLZRKATBERR. EOUHHTEY.
2. WA ER 1FTRWER, EREETHAESK. XUOKTENNAERT
5 FIRALEQI0 2HFNAERFINED 95%y A &,
3. WRAMEXK 2RO ERK, HFEETEREREALO 2 HFFHNAERTF T
B % K. _
4, —MABNEIBER, ARAETHRIBTRE T E TAF H—:
(a) %A AF20> 2FAERFINNSFRELF B X0, LN 2%
10 YH®;
b) E2HHB (a) BHHNFZEFR,; K
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5. WRMEXRARAEIEER, AGEETHREBEREEELER
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BHEXFREEZZERERE. RENEREARIARHETRG EL KK,
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() AMMEK -6 PRE-BNANEXFRIBEREMRE TN E ZHR.
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25 (8) EXRZAHFTRABED UWAHT, EARAER AN IRE T4
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—HER—— ARTHABEED UHRDEN LRI LI LR

B 45

REVRTEMBEANE, BEAMYN, FEWHRT ML R —— ARFZHE
BEA M, URGBRLKNEIBERTI. REVLS RIS F BRI S KN
& F kPR . ’

HEHEA

ARARNERABEA TEEANEEREAR TR EEN, B¥ARZTALE
FRARZE -, CNEEWERNSSAZEAEAETH LR RTH LT NEF
HHR., ROXXEONERDRERE, FEZAFE ST EY &X, MH
RHEEATHRSZEEA BT REENATHIEREA. HXEFHEERAN AL
FREARIHZETEIREHDNMFNESL . UXBETHANHEERAREZETS
FAHRINMHMEERAAERK. REGHEFHIR, R DINAELEAT
ETESANWE: SHAGR-HA-BREFNEDRHEHE G (Kanal Chowdhury,
Heidi Rohdewohld et al.,Nucleic Acids Research,1988,i6: 9995-10011],

UREONGEBHETNROHERECEO S ERREFHAR. AL
ABERE. R, RERAESMANRT L BRI TEANEHED, IANERE
HHEH 8-30NMAXBRKARTHBELFH (F/V)
XCXXCXXXFXXXXXLXXHXXXHTGEKP, M o — st bk ¥ Y B BB A RAL & N B B AR T 4.
R—FHERSFEAOEEEAPHEALANEI, LH# BT E N o 84 F
M. #BEO5TAKENDNAGECRMTHENOHE, SHEHMTHEE
EMH LR ERAR, MESCHRRNARSBEIHERAMLA. FELA, ¥
FHEEONRKEMBA L EERB LR EGERTH, X—RBEAESH T
& %|: His-Thr-Gly-Gly-Lys—Pro- (Tyr, Phe) -X-Cys, HEPHERS5EHER N L
BEFTWELME, X AFAH [Jeremy M. Berg, Annu. Rev. Biophys.

Chem, 1990, 19: 405-421],

BHED KRAB Z R KW R R ELALBRF I N K44 H — KRAB
(Kruppel-associated box) £#43k. HEAXKHAFELHHESAH 300-700 M4t
¥EE, EPFA Kruppel HXHRXBAFAHFZ 02 —WERSAH X — 434,
MAZEREFHARR . KRABEMB Y —h 15 MR RA R EHRES N K
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DNA &5 & 45438, A# L L EE RS Judith F. Margolin et al., Proc. Natl.
Acad. Sci. USA, 1994,91:4509-4513], L E&MBEH L A A, BRAAELEH, H&
BoXAUNERRAE, VEAFMEARER. SHEO KRB ERKEFWRR A
S [F] Bt4 4 KRAB A-# & KRAB B-£, A 2404 KRAB A-%&. #FK LI, KRAB
BB — RN RS, P h SN ERBRA RN EARMEEER B A
BEWHFT LAY, BRENFEERNERARBEEOH IR H I8, A
W HREARAERXRANAPRINREMRTREHENMXNER. A B
LB EMAE x5 — 2k, [N. Tommerup et al., Genomics, 1995, 27:259-2641.
EEFHAGEFE A FTRAEEG 136 EEE AT LA 53%4 R — M Fo 67%
BRI . EWERN, HAEBRFHMN N FRSA4EEE G KRAB T K ik th 44T
WG M ——-KRAB 25 M35 A B84, C RSN S A E G Kk o A M 55 4 5,
——C2H2 B, ETFULEA, RANKEVNFAIAALZRALE
B KRAB B XKW FT AR B, ® 4 A ARTHEBES 44. U BdE 5 A4 %A
BEE 136 RARTPELEEG KRAB EXEN LA RN, EHEMUG LS ¥
B, HEAWERANSERRFE AL EEHHAE % [Vissing H,Meyer WK
et al., 1995, FEBS Lett, 369:153-157]. Wi KRAB &£ MK A &4 — B F
WA, TARRBHEONERRAE, AEHRFHRE, THLH -
LEONRENE, ATR - AL THER.

HTWmERBRARKALED UEAEANARI RIOBRL T ENEE
ZFURTRERER, WHEMGERLAYIETSRAENE Y, B AT
—HEFRELEREZSEREIUAARTABEO MBS HIREEXAES
WAREBRTFF . FARZIABES UWEORBRAN I BUAA AR EREEE
HFEMERRSTHERARET R INEEOTHHERI ZERD W fo/H 857
HE AR, ARABEHRDONAREFEEY.

KA A

AEAN-NENRRELBOF NS R —— AR THEEE 4 UREH
B, KilmffmEsy.

ARPWH - NEARRBGH ISR S B,

AXPANE - NENRRESARDARTKALES s BERNES
HAK.
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AEANE - NEWERGEARDARTALREL 4 W LB ERGER
TRE K. |

AEPH A - NERARREEFSFARTEEED 44 W F %,

XN —NENRREUARLKANS R —— ARFEEED 44
.

AEKRABE—PHoBENER, ZERRARY, B84 BAQIO 28%
BEIHEK. BRERTEEER. SWEERFBRRTAEY. BEH, ZSKRER
FQL0> 2 BEBRFIIN S K.

REAXBR ML ENEHER, O RE TAN - MHEEFRTASHE
AR

(a) oA B AT<210> 28 XBMF N L RN 2 B H#;

OEEZ 31 IOEE N EZ %38

Q5@ OGEBERFINAAZD TR BN Z B HH.

i, ZEHHRNFIIREE TAN—F: (@) HAFQ10> 14 61-1272
Lty 750 Fo (b)) RA<210> 1 1-1796 L 89 FF 5.

AERABZHBR - HEARRAZBEBRNEER, FHARRAREK, —HA
ZHEARE IR NEZON, AE#L. £ RPN F AR, —MHaEiER
FRETREEHRAE R RLT WA ERR RS Ry F %,

KEPAEFR—MEERRASZREREE S W HE.

ARPHEECFTEH FAXHBEARGAT, A RFABNERARTER LT
5 Wb .
ARPRGLT —MER——AHFHBES 4, HEREREQI0 2T
WAXBRFIAKN. RXANSZRTURELASK. RASHK. - Z K, #
RELASK. AXAWERTURRKAGUN =Y, HARLFERATH, S
AEASANREREMEE B, @%. B8, 5SS, Bhfof A s 44
MR FE. REEHEFTERANEE, XLANS KT UREEMAMSN, L7
Uz ERENN. AXAHIRETEERTQEREGFRABRKE.

FERPRCQEAKFTARES MR B, TEA XY, WRLAFA,
AR¥E CRE” . TEH” o “ROW” REERLRBERARAGALTALE
B4R AENFHRERFMRNS K. KEWS RN F B ATEAHE MUY T U
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B (1) XF—M, AP ANRENEERAEUGKTFRERTFEEREZE (@
HHRARTEERERE) BR, FEBRRNEABRTUR BT ULRR BRAE RS
FThaty, R (11) I, P - PEENEERAELNENERHH
CHEABRRECEBAE; RF(IINDXBE—F, AFRBERSE —fted (1
WHEK LR EMGNAY, AR -8) Bé; RF (IV) xR, Ho
M ERRFIREARRSRABLRGEKFF (LW S F K0T 7 &
Rk ZRAFIREERFT) BRAXHER, KGR, TEY R
XM H AR ERFEBARAR BB RAEREZAN.

AXARE T ENER (ZHEFR) , ERBRDAAQLLI> 2 EXBF
FIARN S BHRAK. RXVANEZHEFRFIEEQD 1 HEEBRF .
AERNSMEREMABRA S cONA XEFRIE. CASHEMETR)TF 5
A¥H 1796 AR, HAFHGEE (61-1272) B T 403 A AEEB. RELER
FHREBELBRLIN, WEREARZTREES 136 & SR FEXE, THEEZ
ABRFRAEES M AAAETAEED 136 UM EH b,

KEPRHEHFBTIUE DNABKXRE RNA B K. DNA Y R4 45 cDNA. R
40 DNA 3, A T4 Bk #y DNA, DNA 7 DLZ #4445 By . DNA 7 DL R 4% a0 4k 3 3k
G, RE KRS KONGRS RF A UL 5<210> 1 B R o 445 X FF 3 A ] o 3
REHGEFER. ORLAFA, “BHNEREK ERKA T RIEHSD EH Q10>
2INEARBE SR, B5QIO 1R THREGRFIHEZNGERFT.

HAG<L0> 2HERERN S B EREE: RARRSZRKNRDFF, K
FRANGATF T AU GG F; M S IR G457 5 (FofE 2 8 o 4 45
FF5) URFERDFF.

RE “REGZRAERER” RECHERLDLL RN IR TRPCER
Hfn /R ERDFINNEBER,

AEAESRIABRSUERN T B, AGDE5RALAAMEENERLER
FRIZ R Z KA B . XMPFoiTED. REVEFROTERETURRAKLR
ENFMNERERRERARRAENTRE. RUSHRTFERLERREREK. &
AERABRFEANLERE., WRFRF oM, SUERERE M EBFRGH KRN
A, EHHRE-NAENMBEFRGBAR. BRAREAN, EFL2AERERT L%
HhH % R T fk .

AEXAEBREULFHROFINLARNEBER (FNFFHZEEAED
S0, REEA TOWHEEY.) . AXABHANSREPREAGTERR ALK



02137730. 8 oW P EEs/21)

10

15

20

25

30

HRIRXRNFGER, ERLAP, “FHEELH” B OASGKETEEA
BEBE TR, %0 0. 2x55C, 0.1%SDS, 60°C; 5 (2) 44 28 #f o & A,
2 50% (v/v) WEBERE, 0.1% N4 M /0. 1%Ficoll, 42C%,; R QORAEFLF I =
EE AR EDE ISUM L, BEFR ITMU LR A KA. HEH, TLZWEM
HRBHDEFIKG<210> 2 A E R B S KA AR B 8 4 4% o e o i

AEPAEBREGEU L HRGFNERNZRAR. WRKAFA, "UR A
BHKEZEL S 10N ME®, RFRED 20-30MBHEB, EHFRZED 50-60
M E®, RIFRZED 00AMEHRUL. BBRAFROTA THBREY ¥R
PCRYMFEF /R BRDARTHERED MW ERHHE.

AEPFNERPERHBRAAUS SO ARG, ERBBAMELR.

AEPRMGDALZHELEA MUK RNSUFRFIIGRA S M T EHKE.
A, AEAABRPHERBER2BLNTH,. IBERCEEFHRT: DA
WA GAEFER ONA XELAXUREE RN LI BERFF, D RAXENH
KA AR A LR EHBENRENIUERA B,

RXEUWHDNA R BOF DI b Al TR k% 1) AR IE 4 DNA 4~ 3 X # DNA
F ol ) hF A B DNA 7 5 DUIR 18 B iR % Bk 49 W 4% DNA.

FRFHYGF R, 2 BXAELADNAETER. DMMAFFINEELF LSRR
BERAKTE, ELERAWTER ONMFHHITE., 5 ERLME cDNA B
HEFERNE XL ZEENEEREES T oRNA FRITHER, BRFRRER
th cDNA UJE, REmRNAN TR EASZMARBNEAR, RAELTAHLEER
% (Qiagene) . TjA 2 cDNA UJE & & # % 89 7 i (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989), A FFE B R B cDNA X &, 4w Clontech /& B 6 cDNA UJE. %
GLERARECERNEAN, RERIGRET WG TE.

TR E A RN cDNA XEF AR PWRRE, X7 EEE (ERR
F): (1)DNA-DNA 3 DNA-RNA #42; D) FFFEABEpabar HAA &L, QWMEA
HRBEEG MNERIENAT, ORAREARFEARIN LD FEY., ki
MEHEANEET Y. LRTETER, WTSNFTERENA.

EEOMFES, RXFAGKRGRSALIAZRERNEF —H 2 H
B, BKEZED UANEHR, RFRED ONBHER, EFRED SONMEHR,
BAFRED W00 MHFR. ih, BANKERYEE WO FRZA, REW
AT ZERZA. ARG RS BERERKANEAF IRt Ea b
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%A DNA P 5. RE WIS E RS RH K B 48T DR fEIR4EE. DNA 4t
BAFIL T AR SRR, AR RS RE £.

EEQMFET, RUARTABRED UWRAEARLANEOFSWTHREY
AR 4w Western B9 ik, AT SR IR E, BB &K K % (BELISA) %.

F7JF PCR £ AR ¥ 3# DNA/RNA #9757 (Saiki, et al. Science
1985;230: 1350-1354) R A FRARK WL E. HH R REAEFREH 2
Kt cDNA Bt, ¥ ¢t 2 5 RACE i (RACE - cDNA R ¥mt#E 8 7%), A T PCR 195
MITRBEAXFATFNEALZ AN EBFRFIEEELHBE, HFTHAEATE
& R, TRCE AL i fo i T MR RO ko Ao SR AL 5T &9 DNA/RNA J B

WwERRBEANRKEANER, REEHINARBRENERERFIITAHE
M7 3k o SR B4 4 E 3% (Sanger et al. PNAS, 1977, 74: 5463-546T) WE. &
XENHEBRFINELTATLUFRAEE. H TRELKH cDNAF ], AT
EZREHIT. AHEEMNITSLANLEN DNAFF, AR 2KE cDNA FF.

AEP U REEELANSBERGEAR, UEAKRK RS EARSE# A
ABEFRBRES W REOFNEEARIBRFANE IR, WREEAERT LXK
RAFT R % K7 %,

AEPF, BAHAXKEAEES NI EFRF I THEANBEAET, U
SHEARVMRSBHRANETAEMAR. REF HE" HARGRA R N4 H .
HEA. BERE. EUARFES. FAYYARRELRFS. BEIRFX
HEu#k, AAXATEANRERLEETRT: AEEPREAWET I ERT
& 35 31k (Rosenberg, et al. Gene, 1987, 56:125); EH I+ Kk
i) pMSXND % 35 # 1k (Lee and Nathans, J Bio Chem. 263:3521,1988) fuff & & 4
XA RBTARKESOEE. 82, REGEGIANERMRE, £
FRf B EMTUR THREARARK. RAHEBN N EERMERAESH
SHESLE. BT RUEEEPMEERAETHF.

AFHNEARAR BN TR THRS RGN FTREEE 44 19 DNA
Folfad W T /MB AR THNRAER, XEFEEERISEL DNAZA.
DNAAREAR. KN EHH AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Frif
HDNA R R M AR EH B XABEPWE LB F L, D2 oRNA Ak, X BB
HFNREXERATFAH: KGHEN lacK trp Boh T, AVEEEKKPLEZT; B
MEZTREM LHEHEHT. SYHERBEST. FHABH SV40 22
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F REZRENLTRs ol — LB ol TR X RERE AR KL MK L
METREWEHT. RABRKCLOERFRLHGEERE S S fost FA L
T ERATHEANEBRTFINELETSAM AR P ZERME, K
BT DNAZRIW KX ERAETF, ¥ XAH 105 300 AN, kA TEHT
MU EEEN T, TENATREELSRE A %Y — M 100 8 270 et
XHySVAO BT, EAMNRBEGY NN L BN BT URRFENE TS,

o, ZEBEARRBEHEE DR ENABEFEER, UREATHRES
N EEERARBER, wEGARERAN_ETRIESR. FEERMEU
KEEHAER GFP), A TAMHENNREZREFTFELZNN%.

APHR—BERARNER T ABELSNEER/ B FZALTE (WBHTF.
BETE) R BRFILER.

ARAF, GHALEIFRBED VYN LB TRESCEF LS EHRWEARAK
AHAEHEIANTEIEAE, MIHREAZ ST RN ELAR ORI IBEE
M. RE “FXal” HEMAK, vEaEaK; IEREEAM AR, WBE
4fe;, REREGEESEN, wEA e, RAEAFH: ABFYE, 259
B, s aAMwBHRVITRE, AEAR0EE, MYaK, Rhapoisg
S22 Sf9; H#LEMetn CHO. COS 2 Bowes EZEBUAME.

A K U B 3R g DNA 5 5 308 4 73R DNA Jf 5 i & 28 AR 45 (b % 3 48 i 7 A
KPBBEAAR BB EARRAT. YEEHEH A AGFE R, BREK
DNA YR X SHM T EMKEKME RIK, A CaClit L E, FTAW S BAERFH
RETRE o, PG R A MClL,, WREFE, MU THEFLNFEH#IT. 4
BEREZAY, THRAWTH DNA SRk BBB TR E, RH% AR
FEWEHAESR. £FIL. BREAESE.

BAFEAGELDNAHAR, AARKKANSZBERF I TARKAREFE
B A FKIEEEE 44 (Science, 1984; 224: 1431), —EPA U T H E.

(D.AXRZANRDA ARFEAEEO 4 HEBFREEREK), AL
FZSBHEBRNEARLERE MR EREEN T EHM;

Q). EEENEREFERE LN,

. AFEHRER AT LB, SHEERK.

LR (2) %, REFAGBEEHE, HRPIAGEFETRELMAE
MERE. EETHEFTARAKNAGETHAES. YEETARAKDE S tha
MERE, ReBWTE WREXRBIMEFR) FERUBENEF T, $aNE
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Bk —BowE.

EFR )P, EHALIRTAETHARN. REEHREFREL. o003 H
M, mRFE, TARARHES. h¥HARX RS ARER 2 EF 2B H
S EANES. REFTERAFEERAR RN, XbFrafEEt iR
T: BN AMAE. RANEANLE @EHFE. BO. BEHYE. EFEL
B, BFC. 2 FHENMGBRERIR) . RMEN. BEFREEN. BERAHEN
(HPLO K e B M AMEN TR R X EF FHE 4.

ABRFREED MNERANCEREENHRE. kol Thékpfok
MHE. AHRZEBEG UHERANTUSARZEBES Y ELFHBREY
B, NEMHZEZKE T4, IRE5ZSMANBERLAESFERLRTHLEL

ERBEAERAGLE D, TUBARFTEEES 4 L0 E
B, BN A WAAARFREEEE YT R A EERY SR EN
EURERETRN. ALRFHRNMSWHRE T X, & RS ER
TR I XN, b 5 AL FTRBEDS 44 £450 % Ko T 78 3 0% 2% i A
THRAGNEARLE S TENYARNEN.Z RETKE. Fam, —REA
¥R EEE 44 2 THAATHRIL.

AEARBETRER, RERE. 149, X0 REI1HM1E R HE N
EFRAENTE. RERATURZ TR E Tk, KL WTRE T4
MAEFEEES MR RAEHENTRE ZEREEE EXRT): £ TEHAK.
BEEHAE. AR, B4R, Fab BB fo Fab R A XE& t F B,

FRBERENAFTRAARZIAZES WHEERAEZI W wE %, DA,
ARF)WTERE, ZHERNTHTFRBEARRN, @FELARTHKEN%.
HAEAEFIAEEG UWHEABRAAHHEARALEETR T4 K8 HA Kohler
and Milstein. Nature, 1975, 256:495-497), ZJH R, AB-HBLXEHR,
EBV-RXBHAE, WAEERPEABRHNTERESMKEMETHLHNH
A&7 Morrison et al ,PNAS, 1985,81:6851), M EAH WA 2 HHAH IR
(U.S. Pat No.4946778) WM A TA M A KL EZ G 44 B B4 HiHAK.

MARFIEBED 4 ARKTATHEALMEEAT, AN FAFAFH
AR FRBEER 44,

SANBEREEED 44 60 E T A T A B E AL F AR EAKA
TREXCERA, INBARFLARETEY —REQGELE T EAT

10
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BRI 4 B SR A A M R TR

FRETA TR HAMEAE - BB REEE. DARTESEY 44
BEAME L ERATE AERENSE WEREE, EREY, LIRS
ENEL, —HBEH T EEAREEBA 0 SPDP, KEHANAR, B oH
B, WEELATHEL, IRAXRATAFARALZALE G 44
P 9 4

KEH P RRAETE FRTRAN GARFZRABEE 44 HANKR. T8
5] AR T LR BRI A B R B 44 8 A R R

AEPESREEREARUALTALEE 4 A THY B KRB H E. 20
K2 ARG B8y, ELADHE FISH R fd 5t s 38 % . K o ok T AR 91l o9 A 4%
FALEE 44 KT, TURERBASRIKAREY M ASRARTHEIND
BT HWARTEEEY 44 AR,

K& NS KETRERENA, Ao, SRTRAWEN. LFRBHTHE
BB, HHAT BB BB SRR R kA, AT H0 R AT R B AT

GRARFALEY 4 ERFROTRATFSRET O, REBTRAT
HI T m FARKHRES 44 0 R R B /T 75 0 Foik PR 8000 40 L0
BERRMREY, BANEEATRA EREREK TRIHATRALRWAL
TG 44, DB B AR RAEES 4 FY. fll, —RERHA
HEALEG M TUREEN. A TR SRS IRBNARTRALEE 4,
BT THNENES, BREESHSEN. DABANARETRETAT
BT ARFHLEES 4 RARERRE RGNS, RETRENRA KAt
HEHE. RS, BESHARS. RAASRE. B RESTA TGS
AEZRBEEE MHANERES T AN, HESERDALZAEEE 44
WMEMBBRNELARELERN T ET T E A X (Sambrook, et al. ), FHEAH
GHAHZALEE UNEBERTAEAEARTESEARN.

SHEBENARARUEA YT AT A SR TR ESEE N EA AR
RERNBREAR RS, SEERERE) R EBERINER T, Bl
MBHERAS.

I A% E I E G 44 oRNA B9 B M BB (B35 R X RNA o DNA) LU R M BB 42
EALVHHE 2 A, HEE — MRl AT RNA WEBAE RNA A T, 24
BN GRS T5 EANYIE RNA A5 Rl 2 G AT AR B W AE AT . R 3L B9 RNA
Fo DNA BB BG V] FI B A B L6 RNA 2R DNA & RHAR KB, wEABRBE LY &

11
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REEREZEROB AR ZNA. KX RNA 4 F 9 i 33 44 5 3% RNA #y DNA /%
FIERI KRN RTRG. XM DN FREELAKENRNARESBREATHNT
M. ATHWERLTHREN, THAZMFEALHTEN, NG F
FIKE, BRGHZANEEN AR BRmBE R R s —ma.

HMEUANBRIPALEEO AN ZBERTATEALZIESEES 44 W XKR
oW, ROAEXABLEG MANLBTBRTATRAANALTAREY 4tk
BEBRELAMRATARZIHALED U RE XL, WEOGALFALES
44ty DNAF BT TRHERFARTRXUNARARZALEES 44 RHRI.
RARFEARAEEE Southern Ep ik, Northern Pk, B R E. XEH A FE
BMENTHRBEAR, HXWEANEBTAT L REZBE. KXAH LIRS
—HoR2HWTELEEZEMES Microarray) & DNA X B UK “RE X
F> )L, AFAMALTEANZRZAQVFERDE . AARZTEEREY
44 5 F 00 5| AT RNA-R A B8 48 R B (RT-PCR) RN 3 b W 46 W A 4% F B &
B 44 HEEF 4.

BRUAEFTREEZE MEENRTLTATOH AR FTALES 44 AW
K. ARTHAEES UWRTHHACESEEHARAALZIEREY 44 DNA
FoAAH R RE. . k. B4R EEARYEE. TALHYE AW
Southern PP & k. DNAF B 04T, PCRAIBEMLERAMRE., B4, REHTE
B EaeEkL, EWA Northern By ik, Western P #k W M4 A W X H A &

AEXANFIINPERECURANEN. ZFT 2B REHA T ELAL
ERARUEEHATUERL AR . BN, REL R REE LA H W L&KM K.
A, RARIEETEFRFINBE(EELEL58) WEREERFEDTH TAFILL
BHRME. REAKA, Y TRILBFIEAREXALAMXHK, REEWNE —
FRHEWXLDNAF I B FREE L.

W& X, R CDNAKI A PCRE| 4 (f£ % 15-35bp) , ¥ LL¥ 5 7 & 4 F Ze fo, 1k
b BB, HRLT WA FPORBEUEEFARCGANRMME S EE. R AN
WOAMN T MEARLRNREEMET LT R M.

KA 2 & 4B PCRAE AL 3%, R ¥ DNAE AL B 4Rk et th by bR 7 ok . 8 A
AEPNEL TR Y, BREMUTE, TAFA AR ELEERNA BB L
EXAATEMEREEM. THTRERTMNE T XMNERQERE LK.
RFCHRADRGRERT R AR R T, WA E LA KRG DNAE,

12
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FCDNAST I8 & o R e 8 (R B0 4T X K BT AR (FISH), T ULE NS BP M5
HHTLEEREMN. WBANER, M Verma%, Human Chromosomes: a Manual
of Basic Techniques,Pergamon Press, New York (1988).

—BRFEEANARRIRERTE, WP AR AR S EAE BT L
EXFARKBEE LB, XBHET W FH 4, V.Mckusick, Mendelian
Inheritance in Man (¥ it 5 Johns Hopkins University Welch Medical
LibraryBRALIRR) . RETEIEH oM, HEXHRELE SR ERRE L
WRmZ H X F.

BE, FENCERRARBERMREHONMRERAFF £, A&
BHANERNMEFAREERE, MZREXAERFMEEMEF RAEKE, Nz
RETRERRAORE. WREFRBR ML, BESRELETREERFE
ey Ak, o e B AR KT AT L HY  F] 3 F oDNAF 51 B PCR AT 46 U 8 Bk 5 & % fir.
REEMANEEEPERIEMEARAGSHE S, WEHEAEERRA XA R
BRI CONA, FRLRSOESOMNBEBRARE Z —F (REIRBREES
HERE ) A0 20kbX N F —ANERE)

AURAXPNEIK. R EBREEENY. A, EHRAF0EHNE &
EHENBARAGEREA. TREERTURK. BEE. 08B, HX. K.
HBURENHAE., AENCEREARENFIRRFETA UK B0 %%
AWHEERFBEHH, ZEHAEWTUENGIH TRFET.

ARXALREE A —HBA S P BNGLEHANE, FBFEA MRS H
AXPEHGRACHRLS. FREAB-R, TUAHEE. ERAIHEHRSE
AP BENBREENGFIAENETERT, ARTFRBEAES. ERLEE
HEREENGFTHEARLER. o, REANSKRTUEEE BT L
EMEEHEA.

M B 3, B
THMERTFRARXLKANRERIHIT R, TAR FREHAFERD R
FEH AR K TEE .
FIZAXAASLRTEALEEOMRARTAEEG 360 EXB)F 5 R E%
REE., LFFARARZRALEEAYM, THRIRAZZHAEEE136. HFH
AEABREBNFIMAEFHEARET, HUEAEXBRA “+ k7.
B2 Ko 8 o A S R & B 44 19 B 7 % BB 60O vk FEI( SDS-PAGE ), 44kDa

13
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AEGROSTE. RAFEITELNEO LY.

BAR S R

TEE6RAKZHG, #—PWMARELN. NEME, XBIHEAETFHELR
EWATARA TREAKFGEE, T LGP REAEAAGFHLH T E, @&
W M4 % 4o Sambrook & A, o E¥%E F M (New York: Cold Spring
Harbor Laboratory Press, 1989) FErR By &1, BB &l B2t &4,
L 1 ARFKBEEZRG 48 TE

R RBBBRI/ B/ A — FERBA M ERNA, FQuik mRNA IsolationKit
(Qiegene A /& ) AERNAH 4 Fpoly (A) mRNA, 2ug poly(A) mRNAZ ¥ 4 %
# B cDNA, JfSmart cDNAW &KX A& (W B Clontech) ¥ cDNAK B & 1) 365 \ |
PBSK (+) 4k (Clontech A8 = R) W £ mHAL & b, #DHS o, ZHE A M cDNAX
&, JiDye terminate cycle reaction sequencing kit (Perkin-Elmer/A & /= &)
FHABI 3778 3y JUF (X (Perkin-Elmer &) U & B A FLIE 8 5" o3’ Koy 7 5. #
W E &y cDNAFF 5| 5 € 4 B9 A 3EDNAJF 5| 338 E (Genebank ) #ATH. %, SR K IAHL
H— AN 0426601 89 cDNAJF 5 4 3 BHDNA, BT & 5k — R 71 51 4 i 30 16 Fr 2 1
FNCONAF BL#AT I M E . FRFZWH, 04266013 & fr &9 4 K cDNA K 2381bp
(#0<210> 1fra ) , AE320pF592bpHF —N5610pHy Fr AR B2 424 (ORF) , %
H—ANHHEAR (<2100 2577 ) . RAVE W T B w4 HpBS-0426601, %%
WA O A AR R E 44,

A2 cDNA LA FE FEAE

RRALXAWAHZTEBEREOMUNF I AL RENEEFF, FBlastEF
(Basiclocal Alignment search tool) [Altschul, SF et al.
J.Mol.Biol.1990; 215: 403-10], ZEGenbank. SwissportZE 3k 38 )& # 47 F B &,
EARANAEFTABLEOMR R RENEAER - ML pWARZTHEES
136, H 4% 6% & fEGenbank# EN S HU09367. EERERLRTTHEL AH
B R R, ELARE MG S3% AL A 6T%.

SEHBl3: FRT-PORAZETMEDA#RKAEEGHMUHNER

J| Re P 4 B R RNA K AR, Dloligo—dT Y Bl 4 34T 3 #5 R L & B cDNA, Al
QiageneWy X A &4tk /5, H T 5| 5| H#H4TPCRY H2 -

14
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Primerl:  5'- ACGGCTGCGAGAAGACGAAGCTTAG -3° (210> 10)

Primer2:  5°- AATTAATAACAATTCTTTATTAGC -3’ (<210> 11)

Primer1yfiL-F<210> 1495 355 # % 10pJF 45 19 IE 15 JF 31 ;

Primer2%<210> 18+ 8y 33 R a1 F 7).

YRR R A ESOp LR RAKER 44 S0mmol /L KC1, 10mmol/L
Tris—Cl, (pH8.5), 1. Smmol/L MgCls, 200 u mol/L dNTP, 10pmolB| 4, 1U#§Taq DNA
B4 (Clontech/A &) & &) . Z£PE9600A DNARL#E IR (X (Perkin-Elmer/A &) L% T
Bl &t R RL2SAE #1: 94°C 30sec; 55°C 30sec; 72°C 2min. FERT-PCRET[E B %
B-actin)y X B Fo AR A @ A A X B, 338 7= 4 FIQIAGEN &) 89Kl & 4E
1, ATAE XA 2% pCREMAR L (Invitrogenh 8~ ) . DNAFF| AT 4
RAFAPCR™ Y HIDNAJF 7] 5 <210> 1fF R B91-1796bp T 24 [H .

SEHPI4: Northern WEZAMAHFTRELEEOMUBEEN KA.

F —$ k2 BERNA[Anal. Biochem 1987, 162,156-159], %M BB H
ABRKE-E ‘. BFAMPRABRM-25oMAT RS, 0. 2MZ B4y (pH4. 0)
MNARHFITHE, WAVEERBHOERB 1/ SERNEF-RKXE (49: 1), Bé&
FES., REAME, MAFKTE (0.84F) FHE4HECEERNANE. ¥
B2 RNAVLIR R T0% . BF ki, THRFHETA P, A20ugRNA, 7E420mM 3- (N-
Dok ) A ER (pH7. 0) -SmMZ.BA44—-1mM EDTA-2. 2MVF B8 #y 1. Q%3 A 48 % Jix b
THIK. REHBEMBRIEFE L. H o —'P dATPR T FEHL 5| ¥ 3% 4 & P47 ik
BIDNASR 4T . BT B DNASR 4+ 4 B 1T 7R B9PCRY™ 3 19 A 48 KRB & 0 447 K )7 5
(61bpZE 1272bp) . 4 32P-FRiC M4 (£42 x 10°cpm/ml ) 5457 T RNAK &Y BR 47 %
EREE-—BERP FACRRAR, ZBEREAS0%F B -25uM KH,PO, (pH7.4) -5
x SSC-5 x Denhardt’ s fu200 p g/mlEE45DNA, X 2 )5, ¥EE AL x
SSC-0. 1%SDSH F55°C# 30min. #XJG, JAPhosphor Imager#iTHAifvE &.

SRS EAAEIFEEFEUNERIERA. B4R
M2 1B FH RS RFH, Rt —xERruy 8olm, Foiw
T
Primer3: 5°- CATGCTAGCATGCAAGAAATCTTCAGGAACCTGG -3* (<210> 12)
Primerd: 5°= CCCGAATTCCTAATCTTCCTTACATGTGTTGGGT —3° (<210> 13)

MW BLE| 4 09 5”3 4 B8 A Nhe IfnBcoRIBR VI ML 2, 2B 251 4 B oy 3L 5 3%

15
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Fu3 3% 89 4 A5 /5 5|, NhelFoEcoRIEE 0L & A0 W F &35 AR K

pET-28b (+) (Novagen/h & = &, Cat. No. 69865.3) Fth k=M WAIBEfL &, LA A
4K H B3 H B pBS-0426G01 T 4 A AR, #HATPCRRBL. PCRE R KA H: BHR
50 u 1% & pBS-0426G01 % ¥r10pg. B| HPrimer-3fuPrimer—44+ 5| % 10pmol.
Advantage polymerase Mix (Clontech/A & F & ) 1pul. #EXF 5% 94°C 20s, 60°C
30s, 68°C 2 min, 3£25/N9E3R. B NhelfuEcoRI14 5 xt 3 38 = 4y fn i 4 pET-28 (+)
HATREEY, 2B AR B, AT EmEE, 85 WAL RANEERD
AAEDMHS o, EEFHER (LRE30pg/nl) WLBFHRIFEFRIAE, FEHEPCR
AR, FHTUNF. FEFIERNFEMETE (pET-0426601) AR
1045 3% 4§ F 4L K 4% 1k K AT EBL21 (DE3) plySs (Novagen/A 8] = &) . & F A E
F (ARE30pe/ml) WLBAMKMERIEF, FEEBL2 (pET-0426601) #£37°C
BEEMAKE, MAIPTCE LW E lnmol /L, #HEEESIH. BOREFH,
GRENHE, BORELE, AEE5ANEEAR (6His-Tag) &4 W FMENE
His.Bind Quick Cartridge ( Novagen & /=& ) #ATEN, B T4 HWEHE
A F L E G 44, ZSDS-PACEW, 3k, ZE44kDadkB B —2 — 4% (H2) .
¥iZ 4 % 3 % ZPVDFRE b | Edams K M3 HATNSH AR BT 5l 04T, & RBN-3415
MERERE Q10> 2 FHN-SRISHAEEREAE T L2MA.

EHA6 MAHRZEBEDURAEN T4

RAEKERN (PEARFR) ¢ TRA#HFREEIMEFEN S K-
NH2-Met-GIn-Glu—Ile-Phe—-Arg—-Asn-Leu-Ala-Ser-Val-Gly—-Asn-Lys-Ser—COOH.

BiZZRAA5hEZamdbnFaoRaReMRES, HiES L.
Avrameas,et al. Immunochemistry, 1969;6:43. Hémg L X EHREG L KE S Y
MEF2HEERNAERA, DAFBALEZEOSRESU A T2 HKER
MBERE—K., RAZ15pg/nlFiFaEE 2 KEESWEHE N R ZRHELISA
M % o 7 o YLk BT . & B A-Sepharose YK [E M 89 K & Mo 7% & 4 3 &
Ig6. ¥ ZKE & TRARE LMW SepharosedBHE L, HEXMEMNENL 6P 2 &
MERIIEK., RENREEAEUNHETHREME AL TIREZOUES.

16
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FF 5 &
<110> LHEBEXEFLEFRAF
<1200 —HER-ABFHLEEE UARBIMERNLBER
<130>  0426g01
<160> 13
<170> PatentIn version 3.1
210> 1
211> 660

<212> DNA

<213> Homo sapiens

<220>
<221> (DS
222> (32).. (592)
223>
<400> 1
acggctgcga gaagacgaag cttagggacg g ctg cga gaa gac gaa gct tag 52
Leu Arg Glu Asp Glu Ala
1 5
ggg atg tga tgc aag aaa tct tca gga acc tgg ctt ctg tag gaa aca 100
Gly Met Cys Lys Lys Ser Ser Gly Thr Trp Leu Leu Glu Thr
10 15 20
aat cag aag acc aga ata tcc aag atg act tca aaa atc ctg gga gaa 148
Asn Gln Lys Thr Arg Ile Ser Lys Met Thr Ser Lys Ile Leu Gly Glu
25 30 35

17
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atc
Ile

gtc
Val

aga
Arg
65

aag

80
ttg

Leu

att
Ile

gac

Asp

atg
Met

ctt

Leu

tca
Ser
175

taa

aat

Asn

aag

Lys

tct

Ser

gaa
Glu

gca

Ala

aca

Thr

aga

Arg
aca
Thr

160

Tle

gca gtc atg tgg tag aga gac tgt ttg aaa tta aag aag gca
Ala Val Met Trp Arg Asp Cys Leu Lys Leu Lys Lys Ala

40 45 50

atg gag aaa cct tca gcc agg att caa att tga atc tga ata
Met Glu Lys Pro Ser Ala Arg Ile Gln Ile Ile Ile
55 60
ttt cta ctg gag taa agc cat gtg aat gca gtg tgt gtg gaa
Phe Leu Leu Glu Ser His Val Asn Ala Val Cys Val Glu
70 75
tca tat gtc att cag ccc ttc ata ggc aca tcc tgt ctc aca

Ser Tyr Val Ile Gln Pro Phe Ile Gly Thr Ser Cys Leu Thr

85 90 : 95

aca aac tat ttg agt gtg agg aat gtc cag aga agt tat atc
Thr Asn Tyr Leu Ser Val Arg Asn Val Gln Arg Ser Tyr Ile
100 105 110

aac aat gtg gga aag cct tta tct ctc tca cca gtg ttg aca

Asn Asn Val Gly Lys Pro Leu Ser Leu Ser Pro Val Leu Thr
115 120 125

tgg taa cac aca cta gta atg ggc ctt ata agg gtc cag tgt

Trp His Thr Leu Val Met Gly Leu Ile Arg Val Gln Cys

130 135 140

agc ctt ttg att ttc cta gtg tat ttc aaa tgc ctc aga gcea

Ser Leu Leu Ile Phe Leu Val Tyr Phe Lys Cys Leu Arg Ala

145 150 155

ctg gag aga aaa cat ata aat gta aac att gtg ata aag cct

Leu Glu Arg Lys His Ile Asn Val Asn Ile Val Ile Lys Pro

165 170

att att caa gttatcttcg tgaacatgaa agaactcata ctggagagaa

Ile Gln

196

244

292

340

388

436

484

532

580

632

accctatgcea tgtaagaaat gtggtaaa

660

18
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<210> 2
211> 6
<212> PRT
<213> Homo sapiens
5
<400> 2
Leu Arg Glu Asp Glu Ala
1 5
10
<210> 3
<211> 10
<212> PRT
<213> Homo sapiens
15
<400> 3
Cys Lys Lys Ser Ser Gly Thr Trp Leu Leu
1 5 10
20
<210> 4
211> 19
<212> PRT
<213> Homo sapiens
25
<400> 4
Glu Thr Asn Gln Lys Thr Arg Ile Ser Lys Met Thr Ser Lys Ile Leu
1 5 10 15
30
Gly Glu Ile

19
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210> 5
211> 4
<212> PRT
<213> Homo

<400> 5

Ala Val Met
1

<210> 6
Q211> 21
<212> PRT

<213> Homo

<400> 6

Arg Asp Cys
1

Ala Arg lle

<210> 7

211> 7

<212> PRT

<213> Homo

<400> 7

Ile Arg Lys
1

sapiens

Trp

sapiens

Leu Lys Leu Lys Lys Ala Val Asn Met Glu Lys Pro Ser

5

Gln Ile
20

sapiens

Phe Leu Leu Glu
5

20

10

15
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<210> 8
<211> 60
<212> PRT

5 <213> Homo sapiens
<400> 8

10 Ser His Val Asn Ala Val Cys Val Glu Lys Ser Ser Tyr Val Ile Gln
1 5 10 15
Pro Phe Ile Gly Thr Ser Cys Leu Thr Leu Glu Thr Asn Tyr Leu Ser

20 25 30

15

Val Arg Asn Val GIn Arg Ser Tyr Ile Ile Ala Asn Asn Val Gly Lys

20

25

30

35

Pro Leu Ser

50
210> 9
<211> 48
<212> PRT
<213> Homo

<400> 9

His Thr Leu
1

Leu Ile Phe

40 45

Leu Ser Pro Val Leu Thr Asp Thr Trp
55 60

sapiens

Val Met Gly Leu Ile Arg Val GIn Cys Met Arg Ser Leu
5 10 15

Leu Val Tyr Phe Lys Cys Leu Arg Ala Leu Thr Leu Glu

21
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Arg Lys His Ile Asn Val Asn Ile Val Ile Lys Pro Ser Ile Ile Cln

35 40

<210> 10

211> 25

<212> DNA

<213> Homo sapiens
10

<400> 10

acggctgega

25

gaagacgaag

I5  <210> 11
<211> 24
<212> DNA

<213> Homo sapiens

20 <400> 11

aattaataac aattctttat

24

210> 12
25 211> 34
<212> DNA

<213> Homo sapiens

<400> 12
30 catgctagca
34

tgcaagaaat

22

45

cttcaggaac

cttag

tagc

ctgg
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<210> 13
Q211> 34
<212> DNA
<213> Homo sapiens
5
<400> 13
cccgaattcce taatcttcct tacatgtgtt gget
34

23
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FAE M= 176/331 (53%), AHMME= 223/331 (67%)

Query:

Sbjct:

Query:

Sbjct:

Query:

Sbjct:

Query:

Sbjct:

Query:

Sbjct:

Query:

Sbjct:

1

33

61

93

121

152

181

212

241

272

301

332

MQEIFRNLASVGNKSEDQNIQDDFKNPGRNLSSHVVERLFEIKEGSQYGETFSQDSNLNL
M E RNLAS+G K +DQNI+D +K+ GRNL SH++ERL++ K+GSQ G FSQ +N NL
MWETMRNLASIGKKWKDQNIKDHYKHRGRNLRSHMLERLYQTKDGSQRGGIFSQFANQNL

NKKVSTGVKPCECSVCGKVFICHSALHRHILSHIGNKLFECEECPEKLYHCKQCGKAFIS
+KkK+ GVK CE V G+V + S+L+RHI H G++ E +E EK QCKFS
SKKIP-GVKLCESIVYGEVSMGQSSLNRHIKDHSGHEPKEYQEYGEKPDTRNQCWKPFSS

LTSVDRHMVTHTSNGPYKGPVYEKPFDFPSVFQMPQSTYTGEKTYKCKHCDKAFNYSSYL
S H+HT Y K F + T++G  YKCK C KAF+Y S
HHSFRTHEITHTGEKLYDCKECGKTFFSLKRIRRHI ITHSGYTPYKCKVCGKAFDYPSRF

REHERTHTGEKPYACKKCGKSFTFSSSLRQHERSHTGEKPYECKECGKAFSRSTYLGIHE
R HER+HTGEKPY C++CGK+FT +S5+R+H  HTG+ PY+CK CGK F +  +HE
RTHERSHTGEKPYECQECGKAFTCITSVRRHMIKHTGDGPYKCKVCGKPFHSLSSFQVHE

RTHTGEKPYECIKCGKAFRCSRVLRVHERTHSGEKPYECKQCGKAFKYSSNLCEHERTHT
R HTGEKP++C +CGKAF CS LR+HERTH+GEKPYECKQCGKAF Y +L HER HT
RIHTGEKPFKCKQCGKAFSCSPTLRIHERTHTGEKPYECKQCGKAFSYLPSLRLHERIHT

GVKPYGCKECGKSFTSSSALRSHERTHTGEK 331
G KP+ CK+CGK+F S+S + HERTHTGEK
GEKPFVCKQCGKAFRSASTFQIHERTHTGEK 362

1

24

60

92

120

151

180

211

240

271

300

331
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