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|, —FEB LK - ACDCA £EEE 13, HBEAETFEREA: SEQ ID NO:2
FRNEEBRFIMEIK. RESKMERF B, RUARTEY.
). WRAER I FRNER, RREETFHRESRK. XUARTEWNEER
FH AL SEQ ID NO:2 BT R W BB 7 £ 95%a 8 [ #
3. A ER L RS, HAEE T A4S LA SBQ 1D NO: 2 Ry AR
B 5% K.
4, —FNENLHEH, ERAETHRSUTRASTE TAFN

(a) 4% LA SEQ ID NO: 2 BT R AEBRFAIM 4 R A B £, &

Y & ER;

) 548%% (a) BAHEHER; K

() 5 (a) & (b) HED T0WEEENFHFR.
5. WRFERAFRNIBTR, EREETHREBFRELEFDAA SEQ

ID NO: 2 R FEAERBFFWEHHER.

6. A ER 4 RN TS, ERCETHREBFERNF IR EH SEQID
NO: 1 H 556-921 4 #9 A # 3% SEQ ID NO: 1 ¥ 1-980 {L &y 7 7.
1. —RAAHNBLIHERGEAHEE, EHEETERARFER 4-6 FHHE
—HAHERXRFREZBHBRE L. FERERERARRWET RN ELRK,
3. —MOANBELNERNREIEAEISAR, IHAEETEREE TTH
— AR TE F 4

) ARMER TFANEARAHAREINEEER; X

() AMFER 4-6 it —HAEXFRIVUTRBAUBHR BN F LM,
9., —MEHACDC EMEE 13 FUHSRABET %, RBEETHATE
& 3E:

(a) EHRAACDCE XUEE 344T, FRBNAERSFANIRAEE
0 Bl ;

(b) MIEEM P AT HEAACCE XMEE 13FRNS K.
10, —RMEb5 2 RESHTG, EHMEAETHRAAMRERS A CDC4 XiER 13
RS AWNHE.
11, —XEPHAYERERR RN Lo, EREETFEMNREMN. RE.
B E A CDCA EMEE 13HFRELED.
12, AR ER 11 FREgEY, EHMLETFERSEQ ID NO: 1 i m iy 2 #
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BB LR BRREXFF.

13, —FRAER 1L RS WHRA, LHEETHRRAUEHATRY A CDC
HUEY 13 RN RN FEM T .

L4, — oAb 5 AR E R 1-3 B 8 4E — WA E R BTR £ BRAR X 6 R ROk AR & R
MM, RBEETEAERNFES KN ERLE, AR S Ry EE,
RERNLBEBTURF RS KR ABRBER Y AMF R,

15, WRAMER 13 dHE—NHERFRSKORLA, EBREETELATH
B A CDC4 HANEE 13 AR Y. R, BHARMWEH,; A TRELHE
A,

16, A ER 4-6 PHE—RHAERFRARBLTHLA, REEETER
KB M TR R, REENRAATRIRE, HFH THEERS

R ET.

17. oA EX 1-6 B 11 PHE—BAERFRGER. FHERI DN
MR, EEAETAFRLK. FRTFRRLENY . BA . B A R E A
AR ESAE FTESHEREREA DB KBTS A CDC4 XUEE
I3 REMANEAROLNAEH.

18, WAER 1-6 R 11 HHE—RAERFRNEK. FHETRRAUEHER
B, ERAETFRAFRSK. FHERBIMEDHER THTnEENE, LR
%, HIVER AR KR RELRENEN.



10

15

20

25

30

nnnnnnn

#, oA %

—FH W EK——A CDC4 EMEE BAFLIMHFRNUEIHETR

AEVRFADHAGE, RaH, ARAHRT —MHH AL K——A CDC4
EUEE 13, UERADLERNEHRERFI. AXAEPRLEUERME
R 8 8 & 77 3k fo R

MBE M ERE T SEFY, BF Cl——S——C2——M R F #4T, X
REmBANAATAXNERARFREANER. FARSRAXHEERA cde
(cell division cycle gene) WM REHWHF RER T AMF — L1 S
HAEEETY, FAWERRER TERE NS FOREEER, RIEEAR
Bt RErEEERNER. EXZHT-2AKFIERRFRRACTHE
H, AAFAPERET -LEEREFMAIREEHRE. ARAHLE R
YRENEGLCEVAY MBS ART, ArBEARINEGRNNET A, &
CEMAMCLEFHRE, DNARGEHEB A, DNMAEHBK S, C2/MBRAF
£ FREEAMMBERIETFALAEEREHGENAEENTRAK, o
B LELEAARY, ANTGIYE# R A AN REFEAE LN, AR
HmENEEL. ¥EoMREAREL, EZRARAT.

EEMBERAR T NS R AREEFE, CEAAGHEH: :cdes,
cdcd, cdc8, and cdcl2 (Nurse, P., P. Thuriaux, and K. Nasmyth. 1976. Mol.
& Gen. Genet. 146:167-178). R o R A M EE A K (cell divisioncycle
gene, CDC4) BT, BHEG—NF U ANEERN LK, BNMED S EF-F
MEE (AullkEass. SHEAMISER) AHME, cdd Hitks
SRMBFLBREERK, ANTSRERGSHMMPH LT, CDC4 &8 T UM
B—/~ 200D AN E b4, WEANTES T UTP R—E WM. (T Cell Biol
1995 Aug; 130(3):651-60)

SR B B B E (cell division cycle gene) HABWE O Z —RMA
Mo B EEEF——CDC4, EXHEMARNELRMELE, LEKFENM
% #k. (] Mol Biol 1987 May 20;195(2):233-45)

MBH 12 REEBOEA RN cDNM XEFRRIANEGELHR LN, BHS
DEMEEEE 4 ECEY betal TEAF—MHEUNELLEH, RET L
EWHBEERTHEN, X-FEEHNAHLHHE. (DNA Seq
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1992; 3(4):213-20)

M E G H ik (CDK) ¥ %) E T SI1C1 oy e 482 40 fo B A o it 9, S1CL
EREGI R EWIE SHCOKEREWL, ZCILHCIKS C1EAHEZEB(cyclin)
g A —ANFEALE G131 CDK- cyclin £44)E, #® S1C1, REFHFER
CDC34 B B KM, RIETEEY S H CDK, BBt — xR YA DNA £
B fE bk, b )LAE G40 CDC4. CDCS3. SKP1 #xtF S1C1 MR HE
+AEER. (EMBO J. 1997 Oct 1;16(19):5966-76. )

DI CDC EE M EEEAY L BMAm SHIRFATHRI W,
FER AR LR T CDC4 RE A mp A, EANARKE, CDCY
EAFMEREEEENEEANEH, 8 D04 REAF oy ARy R A58
— % #4% . (Biochem Biophys Res Commun 1990 Nov 15;172(3):1324-30)

HepBapEMEREN cded XFE, 2HEH NAEHBESR. EHE
BEEREAE. EREASBET, cded XEMAREEZNHER. (Genetics 1977
May; 86 (1):57-72)

SEL-10 /B F CDC4 B H Kk, XX HWHAR+F LKA, SEL-10 % lin-
12/Notch H#EEEMAEBET, SEL-10 JURBFZZFHR M 1in-12/Notch
JE A5 S, AT SBL-10 ¥ L83 1in-12/Notch B 3E P, I 77 DA JE| 4 By 3 45 v B
B % 4. (Cenes Dev 1997 Dec 1;11(23):3182-93)

SEL-10 &5 SEL-12 & &7 —BH K £ & 4% presenilin EEAFHET.
Presenilin 2 4L 3E PS1 40 PS2, B EELEH AN Alzheimer K& A .
(Proc Natl Acad Sci U S A 1998 Dec 22;95(26):15787-91)

RESLBEBELRNER, AEAWERBBHEEHA CDC4 XNER 13
(HCDC4RP13) , HRBEEANAKE R CDC4 &, BB TR 119757,

T BB A CDC4 R EE BEOENKEES G P RLEEER, WH
HEXLEY SRS SRAENEY, BNASR T - HEFELEES 25K
HAEHMACDCE XU EE 13EE, BARLEXHEONARRFT. HA CDC
XUBE BEOSSEENIBTO AT R IR EOEERMRARASTHE
FARETES. IREFOTRHRFLERFTOH /T HHER, Bbad
H4H DNA R EEHE TN,

AEHH—NENRREDFUFOLIR——ACDC4 XMUEE 13 UREH
B, XKUmAesiEn.
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KEWHE - NENERBRDZ BE RS BER.
KEHHE —NEHWER{EAHGA CDCA RKMEE BDHERTROEL
AR
KEYhE—ANEHERESARKGA CDCA EMEE 13WSBFRWER
TRALEEHE.
AEWHHE —ANEHREM/ET A CDC iﬂuﬁélwﬁﬁﬁs
KB R —AH W EREA KL AN S K——A CDC4 XMEE 13HH
&
KEHE —AHHRRMETHARLAFK——A CDC4 KMEH 13 0HE
P, HHRA. #eR. e,
KW E —ANEHEREDERITE A CDC4 KEE 13 REHXNKR
B i
KEHBE—HAIENSK, TFREARN, T 4,4 R# SEQ ID No. 2
EEBEFINS K. RARTHEETRE. EER L BRRATAY. REH, TERK
2 H A4 SEQ ID No: 2 AXBFF |4 % FK.
KEPAFR-MABEHWLHER, BREHETHN - ﬁ#f%?i}?ﬁﬂl\i}i
AR
(a) 4% %% FL A SEQ 1D No. VEEBRFEI NS R M ER;
) 52 HE® () BN TR
(c)ii(a)EXZ(b)ﬁ’ﬂ?’fi%ﬁﬁﬂﬂﬁi&‘m%#ﬁ!Fﬁ]‘fk%?’fi%ﬁﬁa
Fd, ZAHEBWFAREEE AN —#: (A SEQ ID N: 1 &
556-921 fr ty JF F|; Fo () FLA SEQ ID NO: 1% 1-980 {3 4 ¥ 7.
KEHENBR—REARL S MERARE, R B Rk B, — A
FRARETRAHE AR, BREEL. HEREPETER, —MOER
RERE AR E R R SR L S R T
ISt S TPV Py 2d:s foukin
KEWARFS R —RERNEN. B, HERHME ACDCAXNEGIIEEE
B a T E, EAEANARLAN S AR AR KA E T ERFEN AL
&4,
K EPIEH R — RN E A CDC4 XMEE 13 &H R Rk M R WIRR
BRI 5 R W % RERTE AR TR S KRR RDERERFTITHR
A, RARMAYRSPRLA S R ERAWTEKE.
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KEAEFE—HERALYN, EEARKASREAEND. BER. S5
RS A EF UK T ¥ BT BTN RE.

AEFEFRALZANS A/ REGFREHNER TRITHE. KAMR
FRAEEEERRRTHTACDC XUES 3RAFEHIRRFNGHAA
i#.

FEPHEETEEFRXOERGAF, FEFABRHBRARTERET S
PR

AREBRRAEREFEANTARERESFNHALAL THE X

“RBFF” ENEBER. UERISBFRKARBRTL, LTUHE
AL A DNASRNA, EATT UE BER NE, R&HXNERRE X E., X
BH, RE “AEBRFF BRER. K. ZRIAFARFIIRER RAHL.
UKEPEHN “AEBFI BR-BEAAEENEARL>THEERT I,
TR AR R CBEUR FEREAAEBFIMENEFREARS THX
BB RAAER.

BUERAME® “5H BE-—RBAA-NBSANEERRYERAEN
EEBFHNRBLTHEIBERFT. FRAETLEEAERF IR EFRF S
PEEBMAMERNGE, EASAE. TATEA RN BE, XvEKk
MELABAES BEEERMANNENRLFRR PARARSERREAK.
FHRLTEHERIERE, vAGEARERTAR.

“hihkr BRESEBFIBIMFRFINT NI RENAERIB TR
%

SENT B R ENEAERFFSHEBRFITHRESRSRAFEN
ﬁ%ﬁw,#AizAﬁE@Xbﬁﬁm%mo%ﬁ?a%mxmmﬁﬁﬁiﬁ%
BAERE -ARENEERBIM TR,

“hEN” BHAERRSTHEN. AEIADLFHENEAR. Kb,
RIE “BESER" BHARY. BANSARBFARARFBESENIYRA
i ESSE AR LRSS HRETRRESHRE.

“HART RIYUEACDHUXUEGLILEN, —HTIRIZEFARALN
TR ZEARERNATF. BHFIATUAEZFER. BR. RAKEHREN
RS ACDCARMET 1IN F.

«H MR O CHE M R YEACDARMNEE 3L A, —FTHAK

_4__



10

15

20

25

30

.......

FEHACDCARMEE I3 AN FRFUR ARFERNST. EHA S0 H 4T 2
BIFEEAR. MB. XK LEHUREARETEEACDCAXNEE L3H ST

“PH” BHACDCAXMEEDBHIRLARE, EHEEFORFLERIABTR
. SABMNEERACDCARMEE BREMACEDFRR. HRREE
MRERE. |

"EAREAREERETSRREAAAGECES. BE. EXIACHR.
KB BEARAR AR EOR GBI ARSEMA CDC4 £MNF T 13, HER L4
BIA CDC4 XMEE BAFTEURARBLBRR L8 —0EH. ACDC4 X
MEE 13 4 R R AT 74047,

“HAW” K “HI” EHELAFNEREFEEAGTRALIRER SN S
MEBRARES. i, F5 “C-T-6-A” TEEAPHFF| “6-A-C-T” &4, &
ABEAFZHEEENTURRINRATN. UREZAWNENREY THR
B EEXHBRERBEAARY N,

“FHMN REELINERE, TURHSRERZ2FAR. “HoRR” £
- MBLEANFT, RESTHINETLEANNFI S REERANAR. &
Frie X I TR E AR EREA AT HITRK (Southerntp F &
NorthernEii4E ) 4N, XX FFABHFF R BXHEHTEF W H L FR
WEFERFFENTHEERERROAGETHES. EXHFBASAEBER
EHEELTERREES, BEAPBUEERKNAGERFEAFANENE
AAKRERAEUMEENR.

“HEMES>E” RHRERMR S HEXRINEHRT 7 &+ 754 R AH
M ELR, TRRTHEMNIHEKE 2%, WwiFIMECALICNEF (Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGN#E & W[ AR 31~ 5]
7 EnClusteris X W A8 £ )% 5| (Higgins, D. G. F P.M. Sharp (1988)
Cene 73:237-244). Clusterik @it 2 By A B x¢ 2 6] 9 JE B 4 & 47 7| # 7) B&
., RERAEURARRALT. BNARERF 7| /7 5 AT 5B 5 # 4
MELSEBLTAIHH:

JF 51A 5 JF 5| B[] IC B By 3 2 AN 4K
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100

R oAt sk ¥ —F 7l Ad H sk 24— F 7B A IR & & &

%7 LU W Cluster 3 30 R A4 B Jn oy 7 3k tnJotun Hein JR BT 5 2
B WA E M E 4 & (Hein T., (1990) Methods in emzumology 183:625-645).

“FfE” RIGEEEF T2 HE T At wd A R AY B A R 7 R A8 R AR
FHRKWEE. FTRTIERROEERA L, FAEHTNAERTOFERL
BHMAAR, FILHNEERTREHNEARPEAR, EATHF MO L
HEAEHRNEARNERARTEOEREAR. RRABRMHER, FEARPAAK;
AABRARABK, 24RMFEAR; XRRARMBEAR.

“BX” RELEHEHINARRNAFFIEAHHERFF. ‘R Ew5
“H X T BANYZ B,

“GTAEY” BHIFPRADANBRALFECHY. XRLFEHEATUER
R BEIAESRBKEAET. UBRTAYTHRERERARAP THZEANFR
M % K.

“HR” REXTENRAL>TRER B, v Fa. F(ab), KFv, s
HEHACDCARMEBIINMERZHK.

“ABTER" REFEREEARBNEXBRFIHERTES ARKEN
FAL, (B4R 8 R 4 46 7 Y 4K

“SEHT —ARENRACERATE (flie, FREARTEHRELR
RIFE) ZFH . thimil, —MERFENSUHFRBRSREETEN N+ 3
EXARSBEX, BRI BIRBSINE - LR EERZT AT S H
GRS FRZEL TN, IREGIUERTHREE —HEH —Hy, ©THEE
BEFIBEFBRISREE AU —Hr. RAEEKREAEHNTRZERARE
s, ENMIRETEN. |

WARRAPA, “ABHN REDRALESFREFL2EHE (WREXAK
MR, BHRFENEIRRKNE) . AN RARATHEREERN
FHRERALEHAY, ERARNEREERALRONARRRATRAFAENE
M E P T, WA B,

WAXE A, “OBEACDCA XMEST 137 EHACDCS XEE 13EXK
FFReRAEHAAAWHTEE. BE, BLAILETHR. KON BERAR &
FARAER &GRS RAA CDCA KMER 13, XX AN S RAEFLER
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HEBRER FEAE —WE%. ACUXNUEI ISR EEGRRAES
5 437

AEHEMRT —MHH £ K—— ACDCARME R L3, HIAK LR dSEQ ID NO: 2
RN EEBTFIHAN. AXVENSRTUREAEZK. RABZK. G FHK,
RUEELUEK. ZEVUHERTURARMGMH =Y, RELFERGZY, B
FEASARNENREREE Glin, 9. B, H%HY. Bafodiiins
B L, REEHEAFTRITANEL, AXANSRTURERALE, 27
UEFEERLN., REAANERETERERILERBN T RAREL.

EEPARGHEACDC EMUEE BHRE. MAESEDY. WRZAHTA,
ARE KB . DT Fo “XMUH” BHERLFRFREHAHA CDC XM
EE BAHENARFDIREFERNSIK. FRASKOKE B TERR X NS
HUE: (1) X, HF-PRENEERAREYURTAFRTAERR
E(HUHERTELIRAREL) A, FERKWEEBRTUR BT UFE B]
HEa T Rad; R (1) TH—&, FP-—PIPRENEEBRAELHENE
B e AR STURE, R (I11) XE—f, HbRRERKEH —H
e (WK FREZH NS, AR 8) B4, 3F (IV) X%
—f, EPMANEERRFIRASARBREKTHREG S KFF] (A7l
SUFRN B RELLSFRNFRREGREFT) BRAXHER, XHFHA B
MEMENPPAAERFEBARAAR BB REERZA.

FEPRE T BHNER (ZHHER) , ERBHDGRA SEQ ID NO:2 &
EBFFGERNSMFBAR. KLHHNSHERFIAEE SEQ ID NO: 1 By 4%
HBHFF ., KEHHSHHFREAABBLALE cDNA XEF XA, EEEH
SUEBFIAKN 980 MEE, BFHIEE (556——921) Ha T 121 MAE
B, REAEBFIFABLEEAL, WEKSAKERN CDC4 EYH 1% F
B, TTHREEIZACC XM EE 13 EHAKE RN (DC4 Z MM EHf
H#E.

FEAHEHERTUR DNABARE RNAH K. DNA K X B 3E cDNA. £ H
48 DNA 2, A T4 Ak H9 DNA, DNA o[ LR B4 M BB Xk M. DNA ¥ L& 4 A5 2
gabt, RGKRRE KNS X FF TS SEQ ID NO: 1 ft ®#h 445 X ¥ 51 M
REEREHNTRE. WRLKARA, “FHANERE EXRATERERD
ELA7 SEQ ID NO: 2 W9 E B RE £ Bk, 185 SEQ ID NO: 1 fr w4 X F 71| 7 £ A
WAL BT 5.
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g7 SEQ ID NO:2 AR B S KM 2 M H B! AHRBEERGHEFI
S K R AR W R T L RS IR R )T 5 | (o T 26 Y A
G H ) LRIEREFT.

KiE “BEERNFBEFR m%@ﬁ%ﬂ&h%ﬁ%gﬁ%ﬁﬁu@%mm%
A fu /2% kG AL P B B S AL H R

AEEAB R LR BREBTRNERE, Hgpms KRR AA MR EER
Folth % AR S K R . XA TES. WEBHERNERETUERBRL
AMERTRARFERRRENTRE. XEPHRTRECERRERE. &
kA BafofE NE R ARG, EHEREKRE-NERTRATHRY
X, EMHE-AREMEFRABAR. RERFEN, ERN=Y N S %
W% R TR

AEHEBREU LB FALXNSRER (FAFFZERAED
50%, R ELA TORMARE ) . EERBNSREFBEAGTERLANRS
BEBTRXNIBER, AREAF, THEE B (D) ERMEETH
A E E T R Ak, 4p 0.2xSSC, 0. 1%SDS, 60°C; & () R MAA K
M|, dm 50%(v/v) FEERE, 0.1%h4MK/0.1%Ficoll, 42TC%; ® ) NER
AFFZAWMEREDE UL, EFRE I EHARAERK. FH, TH
RS REREAGN £ KRS SEQ 1D NO: 2 B T B R B B KB AR B A Rk

AEHASREU EFERAFARIGERI B, mRRKARA, "B
Bk EZESE 0ARER, RFRLED 2030 MEEHR, BHREED 50-
60 MM HH, BREEED 100 EFRI L, BBABRLTRATHRET EE
K (4m PCR) WL# 2 fu/ B A B &AL A CDC4 X E 8 13N FHFR.

KL KM ERE RSB RRH, EERMBLMEHR.

KB HBEA DA XUEE BHRRNSIUERFIRASHT ER
B fle, AAGBBREHRAXERABSHER. REBFRGEEFRRT:
DA A5 R E A% cDNA XERR LR HE RS S HERFI, f ) REE
Wk B RE SR AN TRN B TR R,

& & U1 B DNA BB B B T 307 3548 1) AR 41 DNA 2 % 3k DNA
A 2) {4 DNA F 7 LLIR 13 BT if % ik X4 DNA.

PREBWTES, HEAFELDNARTYA. DN FANERMLFERE
B AM e, EAYRANTER DN FRNLSE. 28BN EE cDNA K

_8__
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HREFERAEGREZEBENHEERARS T ohNA FHTHET, Bl AE

WK cDNA SUE. RECoRNA B9 7 B H S M ARANTA, KASET AT Lr:
%1% (Qiagene) . TI49# cDNA SUE 22 38 ¥ 89 4 = (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . A T2 Bt R % cDNA XUE, i Clontech A& ¥ AR[F cDNA U, %
ZEEARGEMINEAR, WERINXALAFHBETE.

FRIE AT A oDNA SUEH R i A R ARG R . X b7 A% (B R
F): (1)DNA-DNA B DNA-RNA 425, (DFZEEDRHEAR &L, QORAEA
CDC4 XM EE 13 HHTANAT, WDEAIRRFERANMELEMEREE, &
NERZZOEOFYW. ERFETER, LT EMHF RSN,

EEOBTEP, FXFANRHZERLANZRERAET —H o H
B, BKEED IOAMZHER, BRARED OANMEHR, EFZED SOMH
B, RFZED 00MEER. b, RU4HKEAEE 2000 MZEFRIA,
BENN1000MEHFRZA. RAFANKR4BRYREALANERETFIER
WAL B & R E DNAF . REANEE RS BH R B S AT DU H4.
DNA ZR4F AR IE T A AT AL &, O R B (A LB ) .

EHEWOMFEFS, UACC XUES BEEXRANEAFWITARE
FH AR Western B # 3k, KA REIIEZE, BEKAZ R ML BLISA) %,

B PCR A 3 DNA/RNA B 7 ¥ (Saiki, et al. Science
1985;230: 1350-1354) A AH FREAK W KR, FHERE A UE+ 73|
4K #y cDNA B, {51 ] RACE 3£ (RACE — cDNA A SRR #3%), AT PCR Y
DM ARERAXFATFARRANERHERFIEEE LS HUE, FTAEAS
AR, FREAN BB ik Ao difh 38 M DNA/RNA R Bt

W PR BENARLANERE, SFEN NN BRENIBRERFIITRE
Wk BG4 20k 3% (Sanger et al. PNAS, 1977, 74: 5463-5467) HE.
REFZGHFRFIINLLTABLNFRAANEE. A THRELKE cDNAF7|, A
REREH#ST. ANTEMNESANFEN cDNAFF|, F IR 2KH cDNAJF
7.

FEALFEAERL AN ERFRABK, URAXLANRGER L&A
ACDC4 XMEE BRLFHEEATIBFENEIHN, UREGEHERT £
REAP k% KA 3%,

AKERE, HBACCS XNEE I3HFHFRFFTHNBEET, U

..._..9......
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REFAERLPPREZBEFRNELHEER. AF “BEK HERAH R pwEE L.
WEAR. BERE. MUK S. THNYARRSORAEE. SEIRENR
He gk, ERKHFERANEBROEEIRT: EHAEPRANETITRES
Ty &k H4K (Rosenberg, et al. Gene, 1987, 56:125); AN Y@M Tk
ik By pMSXND % ik # 1K (Lee and Nathans, J Bio Chem. 263:3521,1988) fuff &
HEETREANRBETFARBENEK. 82, REGEFTHRAAFARE,
AR EHTUA THEEARAERE, REARKY N EEREZBY
SHEEHEBE. BT, FILEE B EHETHE.

AFBABEARAR BB TG A THESHBDA CDC4 X41& T 13 & DNA
FHlAneBENE R/ AR AL THNREARE, XLTEQEERIEL DN FA,
DNA &R EA. AN FTHFE AL (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). Ff
REGDNA PRI AR EEAREEBRTHEL BT L, U RN &5, X
RS FHRERAFAH: KBATES lacR trp BT, ANEEHENPLES
T ENEHTFREM IHEREFHF. ISV HEE S 7. EHfomi SvV40
BHhF. R¥EFFEL LTRs fodl© — 20 8 ko oy 77 45 00 28 B 72 R A% 40 f o A% 4
MEEFHEPREANBDT. RZERLOHEHERBANEERES LAY
FHRLETE., EBEPHENERTFIHLSERATE R AR T HETRER
B, WRTEDNAREMERXERAET, BEKLHE 10 2] 300 M, FH
TESHTUMBERLFANER, TENG FEEEEHRE W H -0 oy 100 2] 270
AEEAAE SVAO BT, EEREEARY NN EREETURRKE SR
T%.

toh, REBREEBEE -ARNSNEEMAFTER, UREATRER
L EFEEANEREER, PEVARERAN_ETRERS. HEZHHEU
REEXAESE GFP), RATARMAENERERETFERNLE.

AR - BERARB L DT AR E LN HEK/ AL (WEH
F.HEBETFE) mABMEAFILERE.

AEWHSE, HAACC XDNEE BHIBFRISAUSHERNEAR
EATHEAMRESANEFZOR, UHWRSAZSU TR EARANEAE I RNA
T, RiE “BEER” HEMEH, rAFHN, KEKFEUSN, Wi
BH; REBEEMAR, wEldhar. RRMATH: ARAE, &%

WE #A¥arnBGESITRE, EHapves; Hrak; Rhaagek
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¥ S2 B, ST9; AWM iw CHO. COS & Bowes EE MMM %,

FIA RGBT oy DNA 7 51 R & 74 Bk DNA F R E A RAR LE 40T A
AFBBEARAR BN EAERAT. YBEXNERED ARG ER, &RK
DNA YR Z S TR BAEKMBEURIR, A CaCl, A, FAMNS BERF
AR fo. THAFWEM MClL,, WRFE, b THE TN FHIT.
BEEREMEY, TRM 0T 0 DNA S 30 5. BRI E, ¥ AN
WHEmBROE . BEIL. BRAEREE.

BREAGELDAER, NAXRANEBERFITARRERATE
41 A CDC4 XLE & 13(Science, 1984; 224: 1431), —MERAUT S E;

D). ARZKAHREBA ACDC4 XUEZE BHEEER RERBR, XA
PRUSIVHERNELARLB AL LA TEEN T I AN,

). EEHEREFREFERE T HMR;

). AEFREH AT LE. SHEER.

EFR (2) F, REFANFIHHE, ERPIANEFRET R LMY
MEF#E, EETHEIHERAKOGEGETHIES, YETHREKBE LN
MEEE, AEENT & WRESRBLEF D) FFUABNES T, BARE
He gk — Boute,

EFR(3)F, BEASRTARTFHARN. REHARE L RA. K503
wipsh. WRFE, THALNEN. L¥NhHeEtAREN S ETELE
T EANED., RBFERRFAREBAAR RN, XEFEREEHFT
BF: BAWEELAE. ZONEANLE GEFFEH . BY. BEHE. BFH
A, BES. 2FHEN BRRIE . RMEMN. EFXKEN. BRAHE
B (HPLO) fu H u A AR BN BEARRR B ZHE L,

ARAWERUKZE RAEA . BSA oW R AT EER THRREBT,
#lge, BT EMME. FERRZIE. RRK. SXRE. HIVRRPAEN
K%,

AXHAMEIK (A CDC4 REE 13) E—NMasREHALEET, B4
FTRIEAREAMNAFERR THEEN, RX-AERERY, AHFRE
FEHRAAPRBEEHHEEYE, AT RBEEMREL. AL URED
MR, EERBANLT. Wi AXVNSRET - LEEGR, fle
BBASRT, cded ZR W ARKEENER; CDHU4XATE AR ETRNE
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%ﬁ%%é;ﬁk%%?ﬁﬂuﬁﬁﬁmnmmm%ﬁﬁ,%W&M&%ﬁﬁ
W%%ﬁﬁuﬁﬁ%%%%ﬂuﬁ%pwwﬁﬁnﬁﬁﬁ¥m%ﬁﬁk%Aummm
RGASEREA.
$£%%§Mﬂm%&§&ﬁ%%%ﬁ%ﬁ,@%@%m?:%ﬁ%ﬁ,w
ﬁ%%%&%,ﬁﬁ%%%ﬁ,ﬁ&%ﬁﬁ,kﬁ%ﬁ%&ﬁzﬁéﬁ(MM)
£%.
ﬂmﬁﬁ%%?ﬁﬁu%ﬁ%ﬁﬁﬁﬂﬁ@ﬁ:ﬁﬁﬁ‘ﬁﬁﬁ\%wﬁ%‘
Mwﬁ\%%%%\mmm%%ﬁ\%iﬁMﬁm\%m%ﬁ%~ﬁ%ﬁﬁ$éﬁ%
%ﬁ‘%ﬁ%%ﬁﬁ*ﬁﬁ~ﬁﬁﬁﬁﬁ$éﬁ,m%wﬁwMM%éﬁ‘ﬁ#%\
AEBETAA, ARMELREA. RELR. R . RHERENNEREE
ﬁ(owmM%%ﬁEDme%mﬂ%Qﬁ)‘%k%%%ﬁﬁEWﬁ~%ﬁ
%%ﬁ%ﬁﬁ%%‘%iﬁ¢@§‘%ﬂﬁiﬁ%#~%i&%ﬁ%%%\%i%
%ﬁ#%%%%%k~%%%ﬁﬁ~%%‘WHMM%%E\MwHM%%E-ﬂ
RoKEEESF.
ﬂm#ﬁ%%ﬁﬁﬂu%ﬁ%%ﬁWﬁﬂﬁz@%Lﬁﬁ%(@%ﬁtﬁ\%
BLE. MBEREE) . (mAsas. RFAR. wBFAg. TRILA. o
SRMEEREAAEE) . Rl (B, T, ASMBEESF) . H AR
W%ﬂ%\ﬁ@ﬁ%ﬁ%‘W%%ﬁ%‘ﬁﬁﬁ%\%ﬁﬁ%(W%ﬁ%%%)%
%WW%,%%,E%\%%~k%%~%%ﬁxﬁﬁ‘ﬁﬂﬁﬁ\ﬁﬁ%\%%
. REEEF.
ﬁﬁ%%%%ﬂ%fﬁﬁ&%%ﬂ,ﬂﬁﬁ&ﬁﬁﬁﬁﬁﬁ%ﬁmaﬁkm
%?Mﬂﬂ%~%ﬁﬁ%%ﬁ,ﬁ%&ﬁ@%%&ﬁﬁ%i&ﬁﬁ,ﬁ%%ﬁ&
ﬁﬁ,ﬁﬁi%ﬂ%ﬁn#ﬁ%%?ﬁﬁﬁﬁﬁﬁ%&ﬁ%%ﬁﬁ\ﬁ%ﬁkﬁ
%%ﬁ&ﬁﬁm,%%%ﬁ%ﬁm%%%ﬁ(@%ﬁﬁﬂJLﬁﬁ%(@*&EL
E%ﬁ&ﬁ(%%ﬂﬁﬁ%%&),ﬁ%%ﬁﬁ%&ﬁ&%aﬁw%i&ﬁﬁ¥
ERABIHERE.

A B EG T A R E (WEAD SRR ERA) A CDC4 %
WEE 13 AT E. RIARBA CDCL XRER DRMAREEEEN
%%,W%ﬁﬂmm#%ﬁ%%mﬂ&%ﬁﬁ%%ﬁawéﬂ%ﬁo%@,%E
%%%ﬁEF,%ﬁ%ﬁ%ﬁ@ﬁiikmm%@&ém%&%ﬂ%ﬁﬁ%k
CM4%W§E13’E%%Q%EW%%%%%ﬁmﬁkﬁﬁﬁmﬁﬁﬁ,

.Awm%ﬁ%éw%%ﬁﬂ@%ﬁﬁﬁﬁﬁﬁ‘ﬂé%‘%%ﬁ%%#%
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. A CDC4 RMEE 13 HEEHR LS A CDC4 HKMEE 13EEHHER
ek, BAEMEEERET A, KBB4 Ko AR S SRS KT AR
A ¥ k.

7o AR LR e AR, LA CDC4 KE B 13 A\ A 4 2047 W
o, B E e A CDC4 XER 13 Fo BT 4K 2 8 AR B4k B 0B R R
EAMEEERETA. A EREHRLSANERETE, T DL O 2 A4 LA AE
Rty Sk o, 5 A CDC4 XEw 13 AW ERKSTTRIMSE
ﬁa%ﬁ'ﬂﬁEéﬂéﬁ’ﬂﬁ%ﬁﬁ%%ﬁﬂﬁWﬂﬁi%l‘ﬁﬁwﬂk)ﬁmﬂ%o e, —#
R %t A CDC4 XMVEHE 13 4 F#HATHIL.

KERRMET ALK REHE. TE£4. S 2% 1] o 4 B AR b R DA
Bk . AT R S RE AR R R RS, RERTER T 4
st A CDC4 EBEE 13 HERZEN MK, ZLHEQHE EFRT): % 3 &
k. BE k. SAMK. EHEHK. Fab fy B Fab FEAXEFENRE.

% Wik ey £ 7 AA CDC4 XA EE 3EEER ARG (WER, D
B, KE%) WrxaE, sAERATRATEELRRNE, AFEETFRTH KA
F%., %4 ACDC4 XMEE 13 R EGANEARCEETRTFRIEHA
(Kohler and Milstein. Nature, 1975, 256:495-497), ZHEHA, AB-EHAE
AREA, EBV-RAEHAE. U AEEREABHTERE SN EEHET
BB #y# AR & Morrison et al ,PNAS, 1985,81: 6851). i O 9 A g
KB H A (U.S. Pat No.4946778) 0 7 F 4~ Hi A CDCA RKMEE 13 004
AR |

P A CDC4 XUEE 13 RETA T RELAELERIRT, I 7 A AR A F
H A CDC4 &\ 13,

E A CDC4 XGUEE 13 40 H M H R 7T R At R R AT ENE
W REEAE SN, XA AR T R T AR N — R R G D i T A
TRESREEENMMHAEREAES.

SRR T B T4 AR E SRS R H E L A CDC4 XMEE 13
FEANNETERKT AU RS E WERER, EREHE, SER%)
S A, — R % T i B A BRA 40 SPDP, W E AN ALK, B TR
s, MEESSTRAL, XMARTHRETHTRRA CDC XEeE 13
T T H 4 M

Ak R WA R T HRT R FIT 5 A CDC4 XMEH 13HXHER. T
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& 50 B A A4 T DU B FE T A CDCY RALEE 13- s .

FEPAS R EEFREMMMA CDCY XMNEE B KEHDHRAB T . X
SR B AR Ry, BAEFISHUE RN aENE. R RAN Y
A CDC4 KM EH 13 KF, TUAEMRBACC XNEES BELMHKRFPHE
EMAR TUBACCA XMER 13 BEAGER.

EEVE S RETRAEREST, fli, FRTADES. LEIHHATH
FRUETE, HH#T-ER_ERXZFRNRR BRI, EFWRHATRELS.

GAACDCA XNEE BHEZHTRUTHATFSMEBETEN. EHBTEAR
THTHRTHTACC EMES 13 LRARFE /L EM R P 5 40 1
. AHEHRMREY, EANEARERNEK WREFEPD TRAATEEALRE
A CDC4 KMEH 13, DAHE WEMEA CDC4 XMUES 13 4. fldn, —f%
FHIACDCA EOUEE I3 THUREHEN. X TR SH RN A CDC4 XM
EH 13, BHETHNRDES, EHRICEATES. DHELAHNEHETH
WA R FIEITACC RKMEE BRXEARERREFTRNER. XETREN X
REARWEHRIZFE. BEE. BRASHXRE. L4ATRE. A ) REET
FTHmaACICs XNEE BRIV TRESBZHRA. WEBFRDA CDC4
AMUNEE BDWIUFROELARFREN T ET LT LA XH (Sambrook, et
al.), AANEHAEDACCL AMNEE BHIUFRTEEINRRETHB E4
M.

FHEBRINARBAEANT EEE: BEBFREHEENAEAAY
i RERSBLEE HFE. SEERRIARF) ARSI FRFANERY, B
HasEa kA%,

A CDCA K& 13 mRNA By FAZ H 8 (5 K X RNA Fo DNA) DL K 4% B 4
EXRZPANBEZAN. UBI - NESRMESME T RNANBEHERNA 2T, H4
AN RS> FEEAINE RN SFEAREHTHBRAWHER. KX # RNA
FoDNA BB B 4 M {E4T RNA 3% DNA & BRI B, wEHEBRBRLES
REAKREGERNERC ZNA. KX RNA 9 F B4 A% RNA & DNA ¥
FITERINRAE N FTRE., XA DNAFFERAZERHRNARABRESTHT
W, ATRMERS>TFHBE TN, TREZMFENEH#TES, ¥ mHUGF
PlKE, BERHZANEE NSRRI TSR R,

GE A CDC4 REE BWAHERTATEACC £EE 13 Xk
FHLH. %8 ACCA XUNET I3HEBERT A FARMA CDC4 XUEH 13
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WEZ S ERERFRAETACC XUED 130 FERE. WEHEGA CDC4 £
W&\ 13 # DNA JF 5 5T B T X3 iR AR A AT A 28 DU AIBT A CDCA Xl & | 13 8
FERA. HRFEAREE Southern B9 #F %, Northern Balfik., BALARN %, iX
AT EMRZAFHRBEAR, MAWEAANSHTATLEEEFD. KxHEH
EHERN o X2 THEIFSEEEMES| Microarray) 3 DNA KA (X
o EBEER) L, AT AT ARNERRAESN ARSI AA CDC4
KBEE 13 %705 T RNA-R 484 KN RT-PCR) R4 38 0 T I A
CDC4 R & E 13 K> M.

A CDCA XUEE 13 XENRELTA FTLHHACDC XNEE 138X
MR ACDCA RN ET IBREAMKALHELSEFHFARACDC XU & H 13 DNA
FRMLA A RE. . k. B4R uEAresE. THEANEAL
Southern BV j£. DNA JF#| 4. PCRANFARRRMRE., Fé, REATHR
FmE a ek, B Northern Btk . Western Bk ¥ AW A HA L
.

AL FI M REAER LR AN EN. BFHQEREBANELA
REGEGMNEHFATUSERR. BH, FELELEERENEZANEK
fum. &, RARDPAETFERFINBE(EL LMW O RERFLYTH
ThrRicReheE. REAXW, Y THIEFF5RFHEXEREXEK, £
EEWE - SRR IEDNAFI B FRERL.

W& 2, MAECDNAR BPCRE| 4 (£ 15-35bp), W LAY FF EL F 34
b, RE, FRE5UATPREFASBFARCERNERERZGHE. RF
M HAMY THUNAZENRGHARLTET HN R B

HHM G PCREALE, ZHONARM | RIR Rk gl k. &
AARAHBERERT W, BIXUT%E, THNA-AkaBERERNF R
BABEFATETEAEEM. THTFRERELHE T XDRECTE R
2R AFENAXSRAFERTR_RORZTHE, NTHERERERS
cDNAE .

YcONATE IE 55 o B e AR AT WO AL 44 28 (FISH) , ¥ BLE — NS R4
P AT REEIA., B ARB LR, £ W Verna%s, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York(1988).

—BRFIBEMANERARERNE, MR ERERLHHENERT
PERFEHFER KK, XERETHFH o, V.Mckusick, Mendelian
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Inheritance in Man (¥ # i¥ 5 Johns Hopkins University Welch Medical Library
BRAK®) . RETEAIEHHN, HREAISLEEME KRS LR
ZREHKR.

5, FENCZRRAAERNMEEANOMBEERAFFIER. wRA—
BRFAHERMEFARANERE, WRRTEEMEEMRTRNEE,
MZRETRRARARE. WRERORERME, BESRELEIRLE
wEEME R, AR B ARK T T A R A 2T cDNASF Y B PCRT # J1] #y 5k &
BHM. REBNANEFEREERUERNSHLL, EHBELESK
A R B R B RE R cDNA, T DLR SOZE SO0AMH 70 Bome 2L 18 1] = — A (R 1k
WAAE B 43 Bk ) oG 20kbRE R F— AR E) .

TURARANZIK. SHEFREAENY. HH. EHRARBHHINE &
ENHPREASEER. XLHETURK. HEHE. 28, &% 29K,
HoURENNAE. EEUREZLHRBENSREERAURTE HE WA
ROHEFBAA . X LB AW T UER G WA THERIET.

ARXPERGEEH MBS HEBHGERRANE, RETEH-—HRLH
AXPMGRAEWELY. GREFBRE—8, TUAHHE. EHAFEL LR
EMEBARTEENAFTAB AL THRET, IRFRBRBAES. FARYE
WBURE BT REAKR LA, b, REWE £ KT G & w7
EMELEN.

HMASMT AU RN RA%, wBEIREM. RN, BEA. LK.
BT BAREANAERE. A CDCA RAEE 13 DU HMIET fo/R T A
HHENENERED. BATEFWA DS XUEY 13 9B foh B HEER
RTHEHEE, wEHHRX. FRTEHEELERDUE & oK.

THRERTHRAXERANREKEIATE, WA TR EERAERH
REHI KK,

H1Z AL AACDCAXBE T 13f 0 Ak B B HCDCAT Ay A% /5 5| F E#
EE. EHFFIRACCARMEGLS, THFFAEAKEBWCOCIEYE. A
AAEREFNFI AR LFHEEBRET, MUEERAE v £F.

B2 A0 &HHACDCA XMET 13 8K 7 BB B & 3% B (SDS-PAGE)
13kDa AZEE RS TE. APHEAI>TENEELY,
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THZ&RAELKRA, #—PERREN., NER, XSLHHAETFHLA
AEATARTREARLHGEE, THEAAFRFHELKEAEN TR Y%,
#EEEEEAL S Sanbrook FA, HTFHHE: ZKREFM New York: Cold
Spring Harbor Laboratory Press, 1989) ¥ ity &, RLEEHE HiHE
WH &1,

LBl 10 A CDC4 XEE 13 ik

R RRBBLI/ B/ 5 — F ERBABKERNA, FQuik mRNA Isolation Kit
(Qiegene A8 f ) MERNAYF 2B poly (A) mRNA, 2ug poly(A) mRNAZR ¥ # F 4
ACDNA, FiSmart cDNARFEXA4 (M B Clontech) ¥cDNAK B ¥ 1535 N\ 3| pBSK (+)
BA& Clontech/ N8 = R)WH MM A L, #DHSa, HMEH RDNASE. HDye
terminate cycle reaction sequencing kit (Perkin-Elmer/\&] /= %) #9ABI 377H
S (Perkin-Elmer/id o) 5 BT AT SLHE 05" A3 3 fF 5. HOWL3E By oDNARE
5| 5 B A B A JEDNAF 5 3L 38 B ( Genebank )BT 8k, 5 R R HIA B — A HE0336b06
HICDNAFF 5 4 37 H9DNA. 836 8 — % 71 5| 0 142 35 8 BT & th 35 A cDNA B Bt 47 R 1
ME., HRFH, 03360065 K FTE472 K cDNAK980bp (#mSeq ID NO: 1F7R) , M
% 556bpE 921bpAT — N 366bp#y FF K FILAES (ORF), 440 — ANFTH & ¥ i ( 4wSeq ID
NO: 2fi 77 ) o BATHE S ST E& 4 A pBS-0336b06, Ry E & Fi# 4 b ACDCARME
B13.

LR cDNA HEHFE RS E

HARZAYGACDCARMUEE D F AR ERGHEEFF|, ABlastBfF
(Basiclocal Alignment search tool) [Altschul, SF et al.
J.Mol.Biol.1990; 215: 403~10], 7EGenbank. Swissport&#BERFTHRBEHE. &5
RXPHACDHURMUE G DR BRERENRER M E ot AKE B NCICAEY,
H 4550 o & & A Genbank N B 279757, BAREAELREFTTEL, BEHER
B, HAIEMA61% AU A T9%.

SEHEF3: FIRT-PCRT i 7 M 47 A0 ACDC4 KL & 13y £
FRL B 0 2 L R RNA K ARAR, Lo ligo-dT Y 5| 4y k47 i 4% 5% )R BI 4 A% cDNA,
Qiagene ik F| &4 thJ5, B T 7| 5| #4TPCRY $%
Primerl:  5’-GCCCTTTTCATGCCTTAGGTGCTG-3*  (SEQ ID NO: 3)
Primer2:  5°-GGGGGAAGGGCAGGGAGTATATC-3"  (SEQ ID NO: 4)
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Primer1{-FSEQ ID NO: 1895 3% 4y 4 1opFF 468 IF 14 ¥ 5,

Primer2 % SEQ TID NO: 184 o & 3’3k K 1% FF 71

8RR B4 AR50 p LH R B4R 344 50mmo1/L KC1, 10mmol/L Tris—
Cl, (pH8.5),1. Smmol/L MgCl,,200 umol/L dNTP, 10pmolZ|#y, 1U#Taq DNAE 4B
(Clontech/A & = ), FEPEIGOOE DNA#LIE BR{Y (Perkin-Elmer/A8)) LI T 7 &£ 4K
R25ANB H#A: 94°C 30sec; 55°C 30sec; 72°C 2min., 7ERT-PCRE}JE Bi% B -actiny
R 3 BB FutAR 2% | A B ME X BB . 33 7= 4 I QIAGENA &) Rk 7| & 4hifh, HTAXIE
KA & E#FpCREKR L (Invitrogen/h &= %) . DNAF 7| 947 & R A HAPCR> 4 iy
DNAFF % 5 SEQ ID NO: 1577 #91-980bp 5248 [ .

X #gf|4: Northern Fpalf ik AT ACDCAXMIE G 13 E M RA:

JA— % i B ERNA[Anal. Biochem 1987, 162,156-159). %A EBERE
BMKBR-RGH®R. HAMPRABRM-25oMITHRERS, 0. 2MZ. B4 (pH4. 0) x4
ZHATEOR, WAVEGRRHER ]/ SEROEF-RXBE (49: 1), BEEEN.
RAEAME, WMAREE (0. 8KF) HFHBEHE B 2RNATLIE. #7153 $YRNATT
AT B ki, THRIBETFAP. F20ug RNA, ZEA20mM 3- (N-"Doihfk ) Fa
B (pH7.0) -SmMZ,BR4%—1oM EDTA-2. IMFE LAY 1. 2%BEAEMEME Ik F # AT ik, RES
BEMBAEER L. B o-P dATPHE 1M AL 5] 43 %) & P47 L Y DNARR 4. BT R
HIDNAR 4t A B 1B TR B9 PCRY™ 38 B A CDCA R L E B 135345 K 7 (556bpE 921bp) . #F
32P-FRiR By IREE (42 x 105cpm/ml) & #5457 RNAKYRY BR 4F 4 & A& — 37 -F42°C
e R, FBHAL A5 0% F BERE-250M KH,PO, (pHT.4) -5 x SSC-5 x Denhardt’ s
W F200 pg/mlgEXEDNA, A Z)E, WIRBEAET x SSC-0. 1%SDSH F55°C#% 30min, 4
J&, FPhosphor Imageri 474470 &.

LS B ACDCARME & 13k shFk. 28 fudhh
MRAESEQ ID NO: 11T R K7, it — 4Ry ¥4, 7
W
Primer3: 5°-CCCCATATGATGGAACTCAAAGACAATATTCTTG-3’ (Seq ID No:5)
Primerd: 5°-CATGGATCCTCACTTCATGTCCACATCAAAGTCC-3" (Seq ID No: 6)
BB S M S S B & A Nde I fnBanH I BE 14 &, )5 25 % B th 3 F S5 % A
334 EG R 5|, NdelFuBamHIBE 4T & 48 B F 3k 3k # 45 J #rpET-28b (+) (Novagen/d
A #, Cat.No.69865.3) Ly HM NI E. UEHL2KEWAEHDpBS-
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03366065 e 4 BAR, #ATPCRE M. PCRE N & 4: BARF50 u 1% -8pBS-0336b06
H kr10pg. 5l #Primer-3FuPrimer—44 %] 3% 10pmol. Advantage polymerase Mix
(Clontech/A 8] = d ) 1pl, fEFSH: 94°C 20s,60°C 30s, 68°C 2 min, 25406
. FINdeIfuBamHIZ 5 %3 3 = 4 fo AL pET-28 (+) #4T BT, 4 5 B e K M B¢,
FRTAE SR, FEFYHAUAEME AT EEDS o, A4 EMEE (&
WE30pg/ml) WLBPARKESRITRE, MBI EPCRY B I, AT NF.
Yo7 7| EH PR RS (pBT-0336b06) B EAN4AE L4 T4 b 1k K AT
BL21 (DE3) plySs (Novagen M & /= i) . T FMEE (LR /F30ug/ml) HLBR ki
FeARP, fE EHBL21 (pET-0336b06) 7E3T°CHH F M A KM, IWAIPTCE LW F
lmmol/L, #EEFHSAe. BORERHR, LEFHHAE, BOKELWH, Abe
MAE® (6His-Tag) 444 %EF 2 H4EHis. Bind Quick Cartridge ( Novagen/\ 8]
PR OBATEANT, B3 T difh el B B9 E & ACDCA R {LE 13, £2SDS—PACE®, 7%, 7 13kDa
AARE B A& (H2) . HE4A% %S ZPYDFE - FBdans A M5k BATN-32 4
ERF I AT, HRN-SGISAMERBESEQ ID NO: 2 RN ISA S ERB R E 4
e

SEHEB6 HLACDCARAIE & 134kt = 4

R % BARN (PEAFFH) AR TRACDCARLEG 13208 £ Ik

NH,-Met-Glu-Leu-Lys-Asp—-Asn-Ile-Leu—Va 1-Ser-Gly—-Asn—Ala—-Asp—Ser—COOH
(SEQ IDNO: 7). HZFMAMNEMERERFNFEZEABEHBREL, FEENL:
Avrameas, et al. Immunochemistry,1969;6:43. F4mg bt B Y 4 k&4 W o
LREFRERNGERE, BREBALEEY LKA SWINT 24 % K A4EH B
RE—K. RRZ1Spe/nl4 Mk E &G %k E W40 R R MELISAN E % 1
P RS R E . I E G A-Sepharose MK i 49 K 56 M o o 435 B 1gG. # % ik
G TRARE L SepharosedBiE L, HEMENENLIgCH 2B H £ Bk,
R IE A S AR T8 Rt 5 ACDCAR M E 134 4

KB T RPN S AR R BRI A R4 0 A
AEZRNEHER TR BB CENER RN B ERRBH AL TN
&, WRERHTECHRFENEF AARFEH SN EEAR cDNA UER % Y
ERAZTEAARVHGZHFRF AR EE RN S B FRFT, #—FXTH
R ENRL NS ERF IR LA RSB ERFFEEE AR BRI R
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HRFHRERERY.

ALMOIGENRARL A S P EER SEQ ID NO: 1 ik HABMENS

B BRERRERS, HARBRARFEEE - AR PR TAARE UG LB

BAFRERBENZBERTI. BRI S GH%. Southern B9 a3,

Northern B s B W ik %, BNIHRMANN S LB R E A EE L

REFREWFRER., XLEMFANSEE: B THRGBES &S H4Y

RAGHRATHRL, UERE RSN ERREN LSRR R AR 2

Ryfrtas, RERRXBEREHFEE WL B RS %, HEEEEL 5

BBRX. REFBRLE, ARXLHE4H— AT GBS BIAH, & 5546 5 A

RBBEENRBELEG (WREDREFRBHEE), UFELXYEREIRRY

RAMENES. RLAARANTEHOERL: S 2E4R A5 KLV NS

BB SEQ ID NO: | MR EAERERE B, S KB4 ZHS5 KL W

ZHHE®, SEQ ID NO: 1 MFREINWER YT B, A 3 7 1] 6 JF BE B0k

HREEERBE L, EREBRENNEEAGT, S KB4 5RENATKRR

T 5 LUK

—. HHNHKHA

AEKRH S G HE SEQ ID NO: 1 v ABEBHMA BAELAES, ul

BUATRN AT ELRE LA FE:

1, F4ANERITEE Y 18-50 MZEF 8

2, GCA&EN 30%-T70%, ABIHN 3k 47 42 218 Ao

3, WAL EANK R,

4 FEULAHOTHEI BT, RES—SHETENFILF, AES Ty
WRE DA 5 RFFFIERH (B SEQ ID NO: 1) fu e by @4 Fo &
HEIR#THERLE, F5HEEI)TFRENFAER AT SSUREZHAELT 15
MESHETSHE, WZWREE — AT R

5, MBEH AT RARENALIRRAMEG T TR A — b Lo,

SR LB B MR kAR T AN g4t
#4E 1 (probel), BFH—%44F, 5 SEQ ID No: 1 WEAE R R T2FER

H 3k (41Nt ):

57 ~ACAGTTAAAATCTGGGATATCAAAACAGGACAGTGTTTACA-3" (SEQVID NO: 8)
W4T 2 (probe2), BF#H 444, A% -F SEQ ID NO: 1 WEEFRALE
A B AR EE R (41Nt):
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57 ~ACAGATCGATCTGGCAATCGAAAACAGGACACTGTTAACA-3" (SEQ ID NO: 9)

5T RS 5 BA X U RS 8% R KA R § 7 58 B4
DNA PROBES  G.H.Keller;M.M.Manak; Stockton Press, 1989 (USA) LL & B % |t 4
FREZHFMEE D (DFREZRIEHE) (1998 £E ) (Z]FERFEEE
&, B R,

A LES
1, JABTE S KR 4 47 oF 4R B DNA

SR 1) A SR FHEAN T AR BER BB BT
(PBS) By-FILof, FIBT 773 F AR 7440 47 sh 4k BEPRRFHALAZHE, 2)
WL 1000g By BAR 10 4. 3) AAGREWH (0.25m01/L EHE; 25mmo1/L
Tris-HCL, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) &k (X% 10ml/g). 4)
EACHRGIRBUSERALEN, EEHAEREAHBE. 5) 1000g B 10
A, 6) AERHERIE (§ 0. 1g RWALHSW 1-5n1), FELL 1000g Fe 10
a8, 1) ARBEAREZTE (0. g RUALREN lnl), REBUTHE
i E e
2, DNA 9 X Epdh#R %

FH: 1) A 1-10ml % PBS &M, 1000g TS 10 24, 2) FA iR M7
BRFVLRNLM (1% 10° 4840 /ml) H DR 100ul BAEE W, 3) 4 SDS T4
WER 1%, REERZAMZAE DS ERMAFMMTET, BHTHEAHAL
YRR R LB, R AR, X — SEHES10 AR =E. 4) i
ZE K ZLBRE 200ug/ml. S) 50°C{RER RN 1 MR AE 37°C BERFLRE. 6)
AFERRR: K4 RARE (25 24: 1) #i8, EPBOHLHES 10 L4
RENHELE, TUNEFHTEC. 1) SAHEBEHE. 8) ALEREL
B (24: 1) #R, B 10060, 9) B4 DNA KM BB EHE. KREH47 DNA
Hy 4k Fo B LT
3, DNA By 4ifhfn Z BE iR

ZH: 1) ¥ 1/10 k3 2mol/L BEBL 4N F0 2 1Z4RHR % 100% 2. B An 2| DNA 35
WA, E-20CHE VAR RERE. 2) BO 10404, 3) MR ERE L LE,
4) F T0%% 7B 500ul BEIFILIE, B S 4. 5) MRS E L 28, A 500ul
A TBERI, BG5S 8. 6) MBBBE R ZE, REARALLEEE
BRLEAR. ZAFER 1015 04, UFERELBEL. TEFEFENEEAT
%, TRBAEHEM. 7) DUMETR TE SKE £ DNA JR. 1R BRI R A H
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TR, FEZEAE M TE, BRAEZE DNA T, F 1-5x10° MMEpHrR WMLy K4
e lut,

T % 8-13 PBRARA T AR EF R, T T EEH#TE 4 SR,
8) 4 RNA @ A Av®) DNA B P, AWEH 100ug/ml, 37°C {RB 30 4. 9) A
SDS fud B Bf K, ZLKEAAIA 0.5%F 100ug/ml. 37°C 438 30 24, 10) F&4k
Ry KE: R AT (25 24: 1) HELBEHA, BQ 10 4. 11) ~OH N
A, AERFAREG: FAE (24: 1) EHHRE, 0 10 24, 12) MOBE
XA, Am 1710 4R35 2mol /L MRS A 2.5 R A 8, RAE-200C 1 /i, 13)
A T0%ZEBE 100628 kg lE, *ATH, EEN®, IBHEE 3-6 3%, 14)
BUTE Aggo F1 Aggy LLARFN DNA e R R, 15) ﬁ.ﬁ)ﬁ-ﬁ_ﬁi%qgocn'
HEAH &

1) B 4x2 KELANGHBAEEFE (NC ), AHLER 2B S0
ERHS, S—FH4THKN B, UEEFENIRI BT o0 A EEE LG
BEAGRE .

2) REEAAEE ISHA, ATHEL AZEETRT.

3) ET®RIA 0. 1mol/LNaOH, 1.5mol/LNaCl #ys4t b 5 o4 (FKk), BTFE
THEEA 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl BhiE4k E 5 44k (Fk), B
+.
4) KT THRLEF, UEHLIT, 60-80°C X T 2/ o,

B4 B ARIT
1) 3u1Probe (0.10D/10p 1), AN 2 p1Kinase B, 8-10uCi y~2P-dATP+2U
Kinase, PARMNmZELARF 20ul.

2) 37C &I 2 /MHE,

3) Jm 1/5 RAR R B AR A (BPB).

4) 1t Sephadex G-50 4%,

5) ZH *'P-Probe %K A 46U —1& (7] Monitor i),

6) 5H/%, KE10-154.

T) AR SN E

8) &7 5 — VB )G B Y BT Bl -8 YP-Probe ( # =14 % i By-P-dATP),

B e %
WHBEE THRS P, oA 3-10mg H 22 # (10xDenhardt's; 6xSSC, 0. Img/ml

CT DNA (/NA4-FERR DNA). ), HEFS UG, 68°C A% 2 /Mut,
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N
WHERSEH LA, NG EF0NH, HFS0E, 42°C KEERR.
R
B 0 R
1) BUB BT AR
2) 2xSSC, 0.1%SDS #, 40°C & 15 44 (2 % ).
3) 0.1xSSC, 0.1%SDS =, 40°C % 15 447 (2 % ).
4) 0.1xSSC, 0.1%SDS =, 55°C % 30 44k (2 %), EEET.

R B8
1) BUH B R,
2) 2xSSC, 0.1%SDS &, 37°C % 15 28k (2 %),
3) 0.1xSSC, 0.1%SDS ", 37°C #t 15 4-4F (2 k).
4) 0.1xSSC, 0.1%SDS v, 40°C ¥ 15 44k (2%k), ZEEF.

-HE B%:
=70°C, X-XEB® (K H B EARSE 49 20 SO A 40 98 55 T 2 ).
LHER:

ARBBRERREFFATORRER, WA R EEH A
WERA; FRAMBERBEAGTETHRR RN, F4 1 HRIERAERE
FERTAE ARG RN AERE. ERTARE 1 2tfog BEhomi
EHNEZHERETRARFNEEREREKRL,

L4 8 DNA Microarray

EEEHHAFEBER (DNA Microarray) REMT S ERXR LR A& A
AHEEFREATTFROFER, CRERAEGERXIFBAFH. BEEHH
FIEHE. HERAEL, KFATAARNTENS B THFEH LR F04, U
EERIE. B BEEMLONMENERNEN., REANEZ B YR TIEASE DNA
RATEASHEAATHRERARZHFEAEAYH; FTRABRALBRFEFERIET
EBERMEXFTERE, RRALE, wREERRF. XEEF S BRERT
B4 % MR, A 5% @k DeRisi, J. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & X @k Helle, R. A., Schema, M. , Chai, A., Shalom, D.,
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(1997) PNAS 94:2150-2155.
(—) &4

£ FA R B 2K cDNA FEit 4000 £ £ M HBRFFI1E H 8 DNA, X @ER LW I
FHHB%. FelloplEd GeEme ek ) PCR #4TY I, Shr&y
BEYEHEREHRE 500ng/ul A4, A Cartesian 7500 mHFEX (ME £E
Cartesian A ) A THEAMR L, SEAZEWERH 280un. HEREARK
HATAE. TH. B TR F B, RHE THE DNA BEEgFh LR &
BSF. RARF RS BREIRTEHEZMHRE, HAKTRSIREXMF LA S
iR, REAANEAHELESRE:
1 B IR o KA 4 /N
2 0. 2%SDS %% 1 2%
3 ddH,0 FEigH K, BRK 1 295
4. NaBH, #H 5 24,
5. 95°C K & 2 44k,
6 0. 2%SDS ¥ 1 2-4F;
7 ddH,0 M FH K
8 FF, 25°CERETRAEA.
(=) HAH7IE

B — % 32 B W IE B BF 5 FP% 4532 % oRNA, 38 Oligotex mRNA Midi Kit (4

B QiaGen /&) 4hfh mRNA, 3 3 K # F 4 Bl % & LA Cy3dUTP (5-Amino-
propargyl-2'-deoxyuridine 5 -triphate coupled to Cy3 fluorescent dye, W
B Amersham Phamacia Biotech /2 #) #FiEE ¥ FF4 £ M nmRNA, A K i A
CySdUTP (5-Amino—propargyl—-2--deoxyuridine 5 -triphate coupled to Cy3
fluorescent dye, W B Amersham Phamacia Biotech /A8]) #RICHFIE 4H 22 mRNA, £
4 % B #® & B ® 4 . A &K ¥ B & B R F ¥ Schens,
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) &K

SRR EREUERMARANG {5 — R A& Unilyb™ Hybridization
Solution (M & TeleChem A A BMPHITHK 16 A, TEAKBZAE (1x
SSC, 0. 2%SDS ) ¥Ei&JE B ScanArray 3000 H$#E (W E £E General Scanning 2
7)) #ATEN, FHHOELKA Inagene R (XE Biodiscovery 28 ) #HATHE



E XN A SN

AT AL EE, B EA AR Cy3/CyS thil, HWEADNF 0.5 KF 2 AR AN RRE
HERNERE.
LR K, Cy3 signal=6345.64 (B KL thTH
) ,Cy5signal=16478.48 (B K LW H-FHME) ,Cy3/Cy5=0. 3851, KRR W #y
5 SBFRANLAMLALFHNRRAAVEZR, XRLAZANS TR S FEA
X
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(1) — 4z B

(1) KL ACDCARMEEVREEDFH
(111) F %% HE: 9

‘.

(2) SEQ ID NO: 1891z B.:
(1) JF 5 R AE
(A) K JE: 980bp
B) XA ¥®]
(C) gt W4k
D) w4 &
(1) ZF XA cDNA
(xi) FFHH53k: SEQ ID NO: 1:
1 GCCCTTTTCATGCCTTAGGTGCTGATAAGCATTCCGTTTATCATAAGCTATGTCATTAGT
61 CTCAGCTTCCTAGTGGGAAGTAAAACTCATAGCAATTCTCTCAGTCATCCATGATATATA
121 GCTAGGTGGGGCCAGATGATTTGAAAATTAACATATTGTTCATTTTAGGTGCTTTGTTTT
181 CATTTTAAGTTGTTTCTGCATCTAGTTTGAAGCTGCTTGGCATAAAGATGAGCCTTTCTG
241 ATAGAAGTGTGTGAGAACATACATTGTAGAGTTGCTTGATGGCATGCACTTTATCCTCAT
301 TGCCACTTTATCTTAGTACCTCATTTTGTTCCTGGCATTACCTGTTTCCCATCCTCTTCC
361 CCCTTTCCTACTAGGATTAAGGTCAGTAATTGATAGGAAGAGTATCCATACTTCTATTCT
421 AATAAACTGTGTCTTTTGTAGTTTGATGGTATCCATGTGGTGAGTGGATCTCTTGATACA
481 TCAATCCGTGTTTGGGATGTGGAGACAGGGAATTGCATTCACACGTTAACAGGGCACCAG
541 TCGTTAACAAGTGGAATGGAACTCAAAGACAATATTCTTGTCTCTGGGAATGCAGATTCT
601 ACAGTTAAAATCTGGGATATCAAAACAGGACAGTGTTTACAAACATTGCAAGGTCCCAAC
661 AAGCACCAGAGTGCTGTGACCTGTTTACAGTTCAACAAGAACTTTGTAATTACCAGCTCA
721 GATGATGGAACTGTAAAACTATGGGACTTGAAAACGGGTGAATTTATTCGAAACCTAGTC
781 ACATTGGAGAGTGGGGGGAGTGGGGGAGTTGTGTGGCGGATCAGAGCCTCAAACACAAAG
841 CTGGTGTGTGCAGTTGGGAGTCGGAATGGGACTGAAGAAACCAAGCTGCTGGTGCTGGAC
901 TTTGATGTGGACATGAAGTGAAGAGCAGAAAAGATGAATTTGTCCAATTGCGTAGACGAT

jut
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961 ATACTCCCTGCCCTTCCCCC

(3)SEQ ID NO: 28y 1% B.:
(i) FF 5 4 4E
AKE: 121NMNEE4B
(B) XA . X
WEEN-To
UDaFRE: FK
(xi) F 7| #53K8: SEQ ID NO: 2:

1 Met Glu Leu Lys Asp Asn Ile Leu
16 Thr Val Lys Ile Trp Asp Ile Lys
31 Leu Gln Gly Pro Asn Lys His Gln
46 Phe Asn Lys Asn Phe Val Ile Thr
61 Lys Leu Trp Asp Leu Lys Thr Gly
76 Thr Leu Glu Ser Gly Gly Ser Gly
91 Ala Ser Asn Thr Lys Leu Val Cys

106 Thr Glu Glu Thr Lys Leu Leu Val
121 Lys

(4)SEQ ID NO: 3H91E &
(1) FF 7| 4% 4E
(A) K E: 248
B) XA . ¥#
O M. B4
D) EF . &H
(DA TFEA: EUHR
(xi) F 5 #3k: SEQ ID NO: 3:
GCCCTTTTCATGCCTTAGGTGCTG

(5) SEQ ID NO: 4#91E B
(1) F 7| B AL
(A KB 243 %

Val
Thr
Ser
Ser
Glu
Gly
Ala

Leu

Ser
Gly
Ala
Ser
Phe
Val
Val
Asp

Gly
Gln
Val
Asp
Ile
Val
Gly
Phe

Asn
Cys
Thr
Asp
Arg
Trp
Ser

Asp

Ala
Leu
Cys
Gly
Asn
Arg
Arg
Val

Asp
Gln
Leu
Thr
Leu
Ile
Asn

Asp

Ser
Thr
Gln
Val
Val
Arg
Gly
Met

24
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B) XA B8

C) #EM: H4

D) A EH: &H
(DATFEE:. EHHER
(xi) F 5| #K: SEQ ID NO: 4:
GGGGCAACGGCAGGGAGTATATC

(6) SEQ ID NO: S#h{z &
(i) F 5 454
A KE: 4mit
B) XAE: ¥B]
(OF:: 1. F--X::1
D) wIEH: &%
(DR FXE: EUTR
(xi) F 7| #£: SEQ ID NO : 5:
CCCCATATGATGGAACTCAAAGACAATATTCTTG

(7)SEQ ID NO: 6Hy{E &
(i) 5 7 #H4E
(W) KE: 4@
B XA: ¥R
C) #H: 24
D) EHEH: &%
(IDATXR: EUHR
(xi) F B #3£: SEQ ID NO : 6:
CATGGATCCTCACTTCATGTCCACATCAAAGTCC

(8)SEQ ID NO: 7891 R.:
(i) F 5| 4%4E
W KE: I5SMNERR
B) XA §X1%
WEZEE-F P L

24

34

34
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(xi) FH|##: SEQ ID NO: 7:
Met-Glu-Leu-Lys—Asp-Asn—Ile-Leu-Val-Ser-Gly-Asn-Ala—Asp-Ser

(9)SEQ ID NO: 8#yfz &
(1) JF 5 4%4E
WKE: amE
B) XA H®,
C) 4 M. ¥4t
D) wmIEH: &%
(iDaTXE: EuE®
(x1) F#|#LR: SEQ ID NO : 6;
ACAGTTAAAATCTGGGATATCAAAACAGGACAGTGTTTACA

(10)SEQ ID NO: 9#y{z &
(1) JF FU4H4E
(A K. aamA
B XA ¥R
C) ddE: B4
D) &M LK
(DATXAE: EHHFR
(x1) B 5|38 SEQ ID NO : 6:
ACAGATCGATCTGGGAATCGAAAACAGGACACTGTTAACA

15

41

41
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ME M= 72/117 (61%), M = 93/117 (79%)

Query:

Sbjct:

Query:

Sbjct:

1 MELKDNILVSGNADSTVKIWDIKTGQCLQTLQGPNKHQSAVTCLQ-FNKNFVITSSDDGT 59
M+L+ NILVS NADS V++WDI G C+ L G  H+SA+T LQ F +N V TSSDDGT
461 MQLRGNILVSCNADSHVRVWDIHEGTCVHMLSG———HRSAITSLQWFGRNMVATSSDDGT 517

60 VKLWDLKTGEFIRNLVTLESGGSGGVVWRIRASNTKLVCAVGSRNGTEETKLLVLDFD 117

VKLWD++ G IR+LVTL+SGG+GG +WR+ +++T L CAVGSRN TEETK+++LDFD
518 VKLWDIERGALIRDLVTLDSGGNGGCIWRLCSTSTMLACAVGSRNNTEETKVILLDED 575

i1

A 2
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