[19] PRARANEEFEAR=R

[12] RAFHBFATREH

[21] BH3%E  00127367.1

[4312%E 20024E6HSH

[51]Int. CT

CO7K 14/00
CO7K 16/00
C12N 15710
CI2N 15/12
CI2N 15/64
C12Q 1/68

CO7K 14/435

CO7K 16/18
CO7H 21/00
CI12N 15/11
CI12N 15/63
C12P 21/00
GOIN 33/68

[11]127F8 CN 1352164A

[22]4#B 2000.11.10 [21]HiNe 00127367.1
[(7114#%A FERBEETRERAR
Myt 200092 b¥grraRldb R 1111 53 B4k 12
B
[21%MA EHE B B

BORIESRS 2 W st H29 W MERH L KT

[S41RMEH —BFHBH®R— ASMEETE S (COPA)

15.73 MMEXFHE R ZEHR
[571mR

FRWAFT —FF B R—— AR EH (CO-
PA)15.73, B E K ZBEMAIL DNA B4R
PEXHERETE ZRAUBAFTHERATH
FrEFERIRAI Bk, A B, LR, HIV B i
B AA RIS, BRIB AT T Hie Bk
FRRFWITIER . 2REEATF T RESIHFH A
ShBERTEF (COPA) 15. 73 MIBBHF MR FR .

40 R A R AR R

ISSN1008-4274



10

15

20

25

30

R AN B Ok #

-----

1. —FHBEHEIK - ANBAKEE (COPA) 15.73, HBMEEFE A4 SEQID
NO: 2 R R B EBMFFIMER. RELZHWERRE. XONWHTEN.
2, AR ER 1RO EFR, EHEETHRER. XUARTEDHNEAER
FHlEAL SEQ ID NO: 2 R F I B EBRFF £ 5% R %,
3. A ER 2HTANER, HB/MEETEAEESEA SEQ ID NO: 2 Fr R &y &5
BF I %K. \
4, —HAoBHNABHR, HREETHRFUTRAOSRE T4 F 6 — M.

(a) 4R#FLA SEQ ID NO:2 i FAXBMFAWNERE A B, X4, T4

e R R F

b) 548H® (a) EHWEMTR,;

(c} 5 (a) & (b)) HED T0%HEFEYN F % H .
5. WRMNERIFGTENZBRER, HRAEETHRA SR TREESRHDEA SEQ

ID NO: 2 R FEEABTFINEI L ER.

6. WBRAERATRNZBUER, HEAEETHREBHRNF 742 F SEQID
NO: 1 o 849-1280 fL By ¥ 5% SEQ ID NO: 1 5 1-1496 {rth 7 5.
7. —REANFLEHRNELARER, HPBAEETERERMAER 4-6 PO
~BHEXRFREBERSFRE. RELEZEERAEECHETRANELLK,
8. —MEANFELIHFBHREIRNMF IO, HBSMEETEREL TTH
—MEETaR:

(@) ARFHER THANELERENRETHE ZHH; =

(b)) ARFIER -6 FMAE—RAERFRFI VT RENMBE FHE 4.
9, —MEFANEAREY (COPA) 15. T3 EUHW LKL, HBEAET
BT R 7 ik H

(a) TRAANMEEESG (COPA) 1S. T3 44T, BARANEL S RN ITHE
78 £ MM

(b)) MEFRMPoEHAEAANMEES (COPA) 15. 73 FH M E K.
10, —MEEE5ZREGNHE, LBHEETHRRER S ABIKES (COPA)
15.73 % Bk 45 & B 4K |
1, —XEUKFAFSRERSIRAGNLEY, RBEETENREEYN. Rk,
A INE A BARES (COPA) 15.73 BN e,
12, wRAEKXK 11 rEththéy, HHMEETERESEQ ID N: 1 i mthZ L H
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13, —MBRANER TRV EWHNA, HBEETHRECSWE TES AL
WAEEE (COPA) 15. 73 EHRW . RAMEM B F .

14, —HRNERMERI1-3FHE-—RANERFREIRB X GERZAER B R
Mok, REAETHEERNFI RS RO ZAE, REHNFERS K FH,
REBRMNEVHRFIRFTREIRRLERERRENHEIRT R

15, WRAER I3 FHE-—NAERFRSRGNA, BB ELETERATH
FASMEAREZE (COPA) 1S T3 . MHF, BRAARMEAN: RFAT
JRAE S E gL .

16, 2ARFER 4-6 PHIE-—RAERFANEBRSTHNA, EBEELTFEHE
AR THBRT RN, RNHEEARSHTLRRE, S#ATFHEEEY
T,

17 A ER1-6 R 11 FRE-BHNERFRANERK. FHERK LS H
MR, ERMEETFRARER. SHFRILENY. "R . BHRARTH A
NEZEHBMNEEHY ETETHREEAREN DB R BT E AN EEEY
(COPA) 15. T3 REMAWMERNAHE LY.

18 MAER 1-6 R 11 PHAE-—RAERFTANEK. 2HEBRIEHHE
R, RFEETRARRER. S0 FBBALCUHEA TR oS HBE, AR
W, HIVR R F G MR R oS L RENEY.
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W, i B

—MFWER—— ASNEEREE (COPAY 15. 3 BEXA LSRG L BER

AEXPRTEWEARGE, REBY, REAHRT —HFWEH—— A4
BARER (COPA) 15.73, URGHMLEKNEIMERFF . XEVES KNS
VHBRRE K H & EfR .

ARPURBAREEE AN EORERAEHEARE GBI AEORE
B (COP) MRy, EA LM COP EREMY R, BNHE - HEEYAREES
WA A MH K4 (Quek,H.H. and Chow,V.T., Cytogenet. Cell Genet. 76 (3-
4), 139-143 (1997)) .

A alpha—COP By AR E R H A COPA, ZREEA B3AMNETF, FiAHIET-
WEFEEAEE CT-AC AN, B2 TATA LUK CAAT &, HEAHBEW 6+C A4 E,
REH Spl-BE& A, XE5ERAEHNHME—%. COPALFLERK 1q23-¢25 K
B. ZEAERDHEOSHECELA MY COPA BEZE N-% KB4 S &N EER,
KA A A WD-40 B Z B4 4E 7 FI MK (Van der Voorn and Ploegh, FEBS
Lett. 307 (1992) 131-134) , F HE MM+ 8 COPA ZEHE EAMEMW. A COPA
EAZRATHRANRELAS T, H@bd, COPAEH XTEALE FHEKA
RERE &, % K% 5 & # COPAE & 7 Z(Chow, V. T. and Quek, H. H., Gene 169 (2),
223-227 (1996) ) .,

MAEACOPARAXEARER LB WAERTEEWESE, Ho—%5 5
18K B9 IR AR, 4] 2o AP 4% 7% % (Quek, H. H. and Chow, V. T., DNA Cell Biol. 16 (3),
275-280 (1997) ) .

HMAXFACRNONEI, EEE/K. FFE. LW, BR. BY, BE. &
FE. WRMR. BfR. RAR. B, BRFEES, KXVMERMEREE A K
EH (COPA) Wk ¥ifl, M —H b TR, ZEEHE LA
ShBRE & (COPA) 15.73,

W B A ES (COPA) 15. B EUERY AR S BEI LS
FNREEG T REEHA, TEAHNERLEY ISR ARNEY, HF
APBF - EFELRES S HX BB ASNEEES (COPA) 15.73 B4,
RAURERRMABOGARBRFS. HANBKRES (COPA) 15.73 BHHB L
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ENABOAFA R AL ZEGERRARARSTHHEARG T HE, IMHEY
THREERFRER 1RO W R/ R T HmER, BB RO DN REEEE
By .

ARXAH—NENZRBELPEHFH SR —— ASNBEEE (COPA) 15.73
UEERB. Uit Ey.

AXPHF - NEWNRREGD ISR S ETH.

EXPANE - NEHRRESARGAINEEEE (COPA) 15. 13 5 H
B 4 # K.

ERXANE —NEHRRESH R ASNEAEEE (COPA) 15,73 F M H
MR T E T H.

AXAB G —NENRFH-AF ASNBKEE (COPA) 15.73 By .

RKEPHF—NEARBRA KL A S K —— A S RE E(COPA)LS. 73
A7

AEREH - NEHERETHNREE S K—— AR EE(COPA)S. T3
HERLES. FHA. A, WHA.

AEREH—NEHRRBESBTIET 5 AMEEEE (COPA) 15.73 ¥ M
X R B O i

KEABR - M BEHERK, ZEREAFEN, ©444: E4 SEQ ID No. 2
BREBFIHNER. RERTEEER. £ UBRRBRSTAEY. SR, 242K
& F A SEQ ID NO: 2 EEBMFF ML K.

FEALFR MR EHL R, QSR THAN MU TFRF AR
AR

(a) g8 B ATSEQ ID No. 28 XBF WL RN LB EH;

OEEZ %3 OKE NP2 £:3.F

©F5@BOWEIHERFINAHAEDTNMEEALNE M TR,

FleH, ZEBEMNFHRAE THN—M: (@) KA SEQ ID NO: 1 &
849-1280 fr#h 7 %; %o (b) 74 SEQ ID NO: 1 H 1-1496 ity )% 7.

RKEABNER - MEERRPELERAGRK, BHEREREK, —HA
HEAREE TRINE IO, AE#h. BSR4 RET AN, —HaiEE
FRRBEETHBEMERRET DR ERLA SR F k.

AEXPARS R ML RXER L IR 44 HNHE.
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RRPEY B — F 6 L. BOE . 403 40 ) A SN AR E B (COPA)1S. 73
EOEEOVEUNT R, ROBEHNARRYNEK. RALBASBAZY R
Bt ew.

AERAY R — MR 5 ASBARE G (COPA) 15.73 Bl B &4
%%ﬁﬁﬁﬁ%%@ﬁ%ﬁ%,@%ﬁ%i%#ﬁ#%ﬁ?ﬁﬁﬁﬁ@%ﬁ#@ﬁ
HPHRE, RERNERRE P RE N LRy Bl 4 En.

AENUS R —REREEY, CoEREYS RALEB . BiEa. 4
FUBIPBIF LR 25 % b T8 % oy 1k, -

ARPEGRARLPNE /R AR ERESN LA THAERE. S E kA
ﬁﬁﬁﬁ%ﬁ%ﬁﬁ?@%A%ﬁﬁ&é(mm)wjaﬁﬁ%%ﬁmﬁﬁﬁ%
B R,

AEYHEETEH FRAXWHANAT, AEFARHEAARTE 2 ETHS
N:o

FUPEPARMNEREPERANTARERERHUAE AT T L

HMBRFF” RBEEUER. BEBRIUBREEABRES, 4T UK
HEAREGHNDNARRNA, BAIT LR RN, REA R R . %
WA, RiE “BEBFF” RIEK. K. 2RABERFANERLLBREL.
HRRAFE “BERFI” BR-BAREENEERH>THALRSE 5 o,
ﬁﬁ“%%”ﬁ“&Bﬁ”%%%%%ﬁ%@ﬁﬂm%%%%ﬁ%ﬁﬁ%%ﬁ%
WEENRAALH.

EERBFZUHER B RE—FMEH NS A EEBB N BB LTy
BEABRFIBGACHEREBRAT. kUL THEEERE 7 M LB 5
TRERIBEBRN K. FARSH, TATEE BT &k, Hhs
NEERAA S REERM A EHRUENE, bARERSRIEEAS.
REGTRAERTELE, wAGERSEY AR,

R REEBREBRFINEBRFRF I F — AR S AN EEB I G5 bt
%K.

BN B R REEGEBFARBERF RN R R RS R REL R
ATHW, —PRENMEEREBFBROE D, B EHOTEANEEBRL Y
REH-NRENMEEARIH TR,

“EMERT REAHRRSTWEN, ARRAN LI RN EER. X0,
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RiE “RBFFENR" ZHRIRY. FEANREREORRE R BEAZ N W
o f R ERER UG % RR RS St .

“BLAR” RIS 5 ASMEAEEE (COPA) 15. 734 A nf, — B R EY
RUENTREZEOREENDT. RANTULEEEE. HE. A&
WRETEETESASNBEKEE (COPA) 15. T35 F,

“HHAT R W B YE ASNBAEYE (COPA) 15. 7348 &8, — b
S FASMEARES (COPA) 5.3 EMEERRAREFREHT.
FERANANH Y TUREEE K. ¥B. BAMEWBRALM R ST LA ANk
&8 (COPA) 15. 73844 F.

“WH” RMASNEREG (COPA) 15. 1385 Théb & 4 &7, BIEE G FE R
WABRBER. ZEBMNERERANEEEY (COPA) 15. 13 T e 4 4
FUHR. R BEMR KA.

"EALS REEALFERRERAMANR TR, k. BRI L EME.
RGBTSR A R AR E AR SR A BEE S (COPA) 15.73, #
$i%%A%&¢&E(mm)szE%ﬁﬁﬁ%ﬁ%&%ﬁ&i%?ii—%
EH. ASMEEH (COPA) 15.73 EQNES: LR S 32

“HANG” R “E 3 REEAFHEREFRELA G TEIRER A £
BHBRARE S, Hlin, FF “C-T-6-a" T5RIWFEF “G-A-C-T BéH.H
NERDTFZHEGEATUZHHHRATH. BB 2 8 AN T
BLERRERRRBEE AR Y.

“FIRE” REELAWRE, TURHLAEREARE. “B4HFE pd
o — MBI FF, HED MBI NHEAENNEF 5 BB L. &
ARG TR R RE R A THTLR ( Southern Ep iF &
NorthernEp i % ) FA: M, ERLRBENFIR R GFHTESL WL E
NEFS GRFFIEN TR EREN AT LS, BALBRTHERER
KAFGELEESREES, HAF M EERRN A ERFAF TS
EARAMR A BTN,

“HEMELE REERARLRELAREUBS 5 b B F 5 AR ] 2 A
MHERE, TRARF IR NEHERE X, %38 IMEGALIGNH & ( Lasergene
software package, DNASTAR, Inc., Madison Wis. ) . MEGALIGNE F TR #E A [F
WA EwClusterit LB R £ M (Higgins, D. G. #2 P.M. Sharp (1988)
Gene 73:237-244). Clusters: it M & AR 2 oy 5B O 4 A4 F B HE B R
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B REREBURASARADT. HAQRKRF I 405 7)Af ¥ 5B 5 840 F

BEREER TR

JF5(AL 5B J] G B oy 2% 3k A %

x 100

JF RN BRI — P T A (5] BB 2R 3 4k — FF 5B 6] I 24 4%

07 LB i Clus tersk 80 A 4038 8 4 ¢ 7 %k dn Jotun Hein U ALE 5 5) %
[B] By A8 1] 4 B 4% (Hein J., (1990) Methods in emzumology 183:625-645) .

“ﬁM@’%%ﬁ%ﬁﬁﬂzmﬁﬂﬁ%ﬁﬁﬁﬁﬁﬁ%@ﬁ%%ﬁWﬁﬁ
?ﬁﬂﬁ%ﬁﬁom$ﬁ?%ﬂﬁ%ﬁ£ﬁ%#,#ﬁ%%%ﬁ%ﬁﬂ@%i%
ﬁ&#@ﬁ@;%E%%%ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁ@;ﬁﬁX%%ﬁ%%ﬁ
%@ﬁﬁ&%ﬁ%%ﬁ%@ﬂﬁ%%ﬁ%\%%ﬁ@%ﬁﬁ@;#ﬁ@%ﬁﬁ@;

RABRMAABE, 24BN F45%; XHNABAREEH.
“RX” R4 55T HDNARRNAF 5| B 2y b S 8 5 51

AR HAME B,

“RX#” B¥5

“PTEM” RRHFPR A I M B L A . 3X AL T DLE A
%E\ﬁ%ﬁﬁ%%ﬁﬁﬁ%nﬁ@ﬁi%ﬂ%@ﬁ%i%%%%i%i%%%

HH £ K.

R RETENRAELFREAR, #0 Fa. Fab)), RFv, HEBER

BEANSPAREG (COPA) 15, T3IN B ki 4.

ARKGE” REFFRECERNAERF SRS HAERE ARKE 4

R, B0 6k B R b 4 408t 44K

AEET —EHEEARACRRGTE (fldn, BRERF LR
RIS 28 BH. o, —MERTANSBERB S REETES W+ 3t
REAPIBELK, ERARNIUERR S KA - SR AMEERE S5 2 3
TEONRATFRREDSEN. BHNIUERTREL —REN — 4, bTh%
#%?ﬁ%&ﬁ?ﬁ%%#ﬁ%%%*%ﬁ,%%ﬁﬁﬁﬁé%%%ti%%ﬁ

WKL, ENIRRLEN.
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@ﬁi%%m,“ﬁ%%”%%%ﬁ%ﬁﬁ%%ﬁ*ﬁ%&%(%%%iﬁ
%%ﬁ,ﬁ%%ﬁ%%i%%ﬁ),@%ﬁﬂ%ﬁ%i%%%?%%%ﬁ%&ﬁ
gﬁﬁﬁﬁﬁﬁﬁm%,@@#%5%@%@&%%%%%%%&*@@&%%
MU F 2, WAoE i,

WARETR, “o % 8 ASMERE B (COPA)15. 737 1A BAREE (COPA)
B.EREFRERREEMANEEEG. k. BEARELEHR. K455
&Kkﬁ%mﬁﬁwﬁéﬁ%%&ﬁ%wk%ﬁﬁﬁé(amn1ina%ﬁi
%%zﬁ&#ﬁﬁ%ﬁ%%&&&i%ﬁii—%i%,A%ﬁﬁ%é(mm)
15.73 % BB 405 66 A LR B8 5 51 40 47

iﬁ%ﬁﬁ?—ﬁ%%iﬁ——A%ﬁﬁ&éwwmwjaﬁ%ﬁi%m%Q
IDWJ%%%%%@FW%&%O$ﬁ%%?ﬁﬁ%%§ﬁ§ﬁ~iﬁ?ﬁ\é
&zﬁ,%ﬁﬁﬁzﬁoxﬁwﬁéﬁﬁu%iﬁﬁmwﬁw,ﬁ%%#é&%?
%,ﬁﬁméﬁ&ﬁMﬁﬁﬁﬁﬁﬁimﬁ,%ﬁ‘ﬁ%\%%ﬁ%\%ﬁﬁﬁ
%ﬁ%ﬁ%ﬁ?&dﬁﬁﬁﬁiFﬁﬁﬁm%%i,$£%%§ﬁﬂu%%£ﬂ
%,ﬁﬂu%#ﬁ%w%,$ﬁ%%§ﬁﬁﬂ@ﬁﬁ$@%ﬁ%%@%ﬁ@ﬁ£,

ii%ﬁ@ﬁA%ﬁﬁ%é(WM)szwkﬁ\ﬁ&%ﬁ%@%owi
ﬁ%%m,ﬁ%“ﬁ&”~“ﬁi%”%“%@%”%%%ﬁiﬁﬁii%%A
%%ﬁ%é(mm)wj&ﬁﬁ%i%%%%ﬁ%ﬁ%iﬁo$Ewgﬁ%%&‘
ﬁ&%ﬁ%@%ﬂu%;(I)ﬁ#—ﬁ,ﬁ¢f¢ﬁ£¢ﬁ£@ﬁ£ﬁﬁ?ﬁ
#ﬁ?ﬁ%@ﬁﬁ(ﬁﬁ%%ﬁ%ﬁgﬁﬁ%)ﬁﬁ,#ﬂﬁﬁ%ﬁ%@ﬂu%
&H%X%mﬁ%%%%%@%;ﬁ%(n)ﬂﬁ~ﬁ,ﬁ¢~4ﬁz¢ﬁ£&
ﬁ%i%%ﬁ%@&ﬁt%@ﬂﬁ@@ﬂﬁ%;ﬁ%wrn)ﬁ#~ﬁ,ﬁ¢&
%5%5%—@%%%(%ﬁﬂ&%ﬁ#%%%m%%,mwxa:ﬁ)ﬂ%;
ﬁ%(W)ﬁ#~ﬁ,ﬁ*Mﬁ%ﬁ%@ﬁﬂﬂéﬁ&%?ﬁﬁ%&%?ﬁﬁﬂ
(wm%ﬁWﬁQMEWﬁmxﬁﬂﬁiﬁﬁﬁwﬁﬁéEﬁw)ﬁﬁii%@
ﬁ,ﬁ#%%&\Mﬁi%ﬁ%@%ﬁ%%&ﬁ%ﬁ&ﬁkﬁ%#ﬁ%@zwo

Kﬁ%ﬁﬁ?ﬁ%%&@(%ﬁ%@),%xm%@ﬂﬁﬁomNmzﬁ
%@ﬁﬂ%?ﬁ%iﬁ%ﬁﬁ&niﬁ%%?ﬁ#@ﬁﬂ@%SMIDMd%ﬁ
%&ﬁwo$£%%§ﬁ%&%Mk%Mﬁ%%wmiﬁ*i%%,tﬂ@%
?ﬁ%@%ﬂé&%M%¢ﬂ£,ﬁﬁﬁﬁﬁﬂ%mw%@71%¢ﬁ£ﬁ.
m%%wﬁﬁﬁﬁ%wﬁﬁ%,%%M%A%ﬁ%&é(mm)ﬁﬁw%ﬁﬂ%,
Wﬁ%&ﬂA%ﬁﬁ&é(mM)UJsﬂﬁA%ﬁﬁﬁé(mM)mwwm%o
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$£%%§ﬁ%ﬁﬂu%mmﬁﬁi%mu%hDmﬁﬁﬁﬁwm\ﬁa
%0 DNA B A T 4Bk #9 DNA. DNA W[ bLE B 45 M8 2 A HY. DNA 7 DL S an 4k
#%@%,%@&%iﬁ%%QZ%WWuﬁsmIDm&%%%%ﬂE%ﬂﬁ
ﬁﬁ#%ﬁ#%%%ﬁ,wiﬁ%%m,“ﬁ#%&%#”&iﬁ%#%%%@
ﬂﬁSmIDMJ%EEEﬁzﬁ,ﬁssmleﬂﬁﬁ%%ﬂEﬁwﬁﬁﬁ
R 7.
%%SWIDMJ%&%%M%?&%&@%:Rﬁ&%%%%%ﬂﬁw;
&%2%%%%%%%%%%%%%?%;&%2%%%%?%(%&%%%#
HEFT) URERELFF .
ﬁ%“%ﬂ%ﬁ%?ﬁ%&”%%@%%E%%ﬁ%iﬁ%@ﬁ@%wm%
M/ B REFFINER T,
xﬁwﬁﬁkiﬁ%ﬁéﬁﬁﬁﬁﬁﬁﬁ,ﬁ%ﬂ%ﬁi%ﬁﬁﬁ%ﬁ%@
ﬁﬂ%%ﬁﬁiﬁ%#%\%w%#ﬁ&%,%%ﬁ%&%ﬁ%ﬁﬂu%iﬁﬁ
é%%ﬁ&%ﬁﬁ#i%ﬁi%ﬁ%ﬁoﬁ%ﬁ%ﬁﬁ%ﬁ@%ﬂﬁﬁ%ﬁ‘ﬁ
%&%ﬁﬁﬁA&%ﬁowiﬁﬁ%#%,%ﬁﬁﬁﬁ%-&%ﬁ%@%%ﬁ%
ﬁ,tﬂ%%—&ﬁ%&ﬁ%@%mﬁ.ﬁ%ﬁﬁA,@Ké&iﬁi&ﬁﬁ%
iy % K Th gk
$£%E%&5Ml%ﬁﬁ%ﬁﬂ%&%§ﬁ%ﬁ(ﬁ&ﬁﬂiﬁﬁﬁi&
sm,ﬁﬁﬂﬁ7%%ﬁﬁﬁ)oiﬁ%%%%&&Fﬁ%#FSXﬁW%ﬁ?
VHBT RN IR, ERLES, “TREH 25 (1) £ B % F 5%
E#ﬁ%ﬁ&?%%ﬁﬁﬁm,WOme,mmw&wtjuw%ﬁﬁmmﬁ
ﬁm,wmmwwﬁﬁ%,am¢¢m%MmemL4nﬁ&ﬁuwﬁﬁw
%%ﬂzm%ﬁﬁﬁi&ﬁ9%%LE%%9muiwiié%ﬁ,%ﬂ,ﬂ%
ﬁ%?ﬁ%@%ﬂ%%ﬁ%swlnm;2%%%&%§ﬁﬁw@%&%#%%
forE M,
$ﬁ%ﬁ%&5%i%ﬁﬁ%ﬁﬂ%ﬁ%ﬁﬁﬁ&o%ﬁi%%mﬂﬁ@
ﬁ&%&ﬁé&%w¢ﬁ%@Jﬁﬁ%é&zmw¢ﬁ%@,iﬂ%£&W—
m¢ﬁ%ﬁ,%%%é&lwﬁﬁ%&ui,ﬁ&ﬁ&&ﬂﬂ%ﬁ@%#ﬁ&
*m@wmu%ﬁﬁﬁﬁﬁ%%ﬂkﬁﬁﬁﬁé(wM)wﬂsﬁéﬁ%@,
iﬁ%*%gﬁﬁiﬁ%ﬁﬁﬁu%%%%ﬁﬁﬁ,Eﬁﬂﬁ%ﬂéﬁﬁ,
ﬁi%%%%k%ﬁﬁ&é(mm)szwﬁﬁwzﬁ%QEW%mgﬁ
ﬁﬁﬁﬁomw,mmﬁﬁ%ﬁ%%ﬁﬁﬁﬁﬁiﬁﬁﬁoﬁ&&ﬁ@ﬁ@%%
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FRF: DARSESEEAR DN XELXUAEFABEHNEREBFF, f12) &
AXFENREREAR R E AR A SR EN T RN LB ERE B,

AL YH DNA K BORFFI R R T 50 5358 1) A 41 DNA 43 3 4% DNA
FFl; 2) ¥ A 5 DNA JF 5 LUIK /B B ik % FK B9 48 DNA,

FRBAN T EF, 2B EELDINABRTER. DNARFFINEENLAEE
BRERNTiE. EAEHANTER DNAFII A B, D ERILEE cDNA 1
WRTERAERE R E N REMI S5 ohNA SER TR, BRF L
WK cDNA B, RECoRNA WY 7B A SRR BME R, RAEHTME Lig s
1% (Qiagene) . TWiAyZ cDNA X JE b2 8 % 8 % (Sambrook, et al., Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York,
1989) . A 1% 2| W db £ B B9 cDNA U, 4w Clontech /A& A F] cDNA . ¥
GEHEAREHREHAN, HERDNEE S Y4k Tk,

TR EAI E AL cDNA UE s AR ey R H. X B aE (BEXR
T): (1)DNA-DNA % DNA-RNA #25; (DS EEDEHBAREL;, GV MWEA
SMUAERE T (COPA) 15. T3 B FH AW AT, D ARAEFERINE 4 Y%
B, REWEERZNEOSY. LRFIRTER, A48 2BERA.

EEOBRFEY, 2RIFANEHEESRL YN LM H BN E— 25
B REEED 0NGHE, BHREZV0AMEH, EHZZED SOARS
B, BRIFZED 1I0MER., W, BU4WKEREE 2000/ LR R,
REMH 1000 MEHBRZ A, WA ANEH BERERLHNERFAR L
M ARE EALF &R By DNA T 5, KK Mk A B % A B M R T LUE e 454t
DNA #R4T AR IE T Hl A LA &, R E B0 Comit s &

EXE@OMTER, BRUASMKEE (COPA) 15. 13 RERAHNEY YT
F HIZF A Western sk, A% 8 ITEE, B BX %2 % K Mt £ (BLISA) &

B PCR # A 446 DNA/RNA #y% 3% (Saiki, et al. Science
1985, 230: 1350-135) AR A TRER LA RE. HHNLZREAIEHE3)
2K cDNA Bf, F[{h 35 4E J RACE 3% (RACE - cDNA KRtk 4 ¥ 55), JAF PCR Y
SMTREEAXTAFERE AN S HF BT BT Y, HTHELS
e . VR LT R AR B R k) I Fo 4 {k 3T B DNA/RNA B B

W EFFRBANERPNEE, RXEMONA L BREN S ERFFTAY
AT 3% 0 BB B A% 20 % (Sanger et al. PNAS, 1977, 74: 5463-5467) 9%,
RXEVHFRFANELTRARLMFRANEE. HTHEBLKM cDNAFH, |

_8_.
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FEREH#IT. ARTENESANTEN cDNAFF, T HEBFERESKH cDNAJF
7.

AEXALSRAEEAXANSZHERYEER, URAXLANEERR L#EA
ANSNBREE (COPA) 15. B RBFFEZIEIRF AN ETHR, UREEH
AR ERKATRE KA 7%,

RKEWS, HEASEEEE (COPA) 15. 73 5 M EBF 7 TN B #H4&
7, UHESERLNEZHEFRBRGELAHAK. RiE “RE B8 8008
HMERA. RER. BERE. EVAKRKES. dShaRRERAS. &
HEIMBRAETHRK. ERARAPERANKACEELART: EHEPRANE
F T7 B #h F W kKB4 (Rosenberg, et al. Gene, 1987, 56:125): FEHILH
41 48 B P AR 35 By pMSXND % 3 # 4K (Lee and Nathans, J Bio Chem. 263: 3521, 1988)
PERMARTRANKETHRREOREK, &2, REREFEZRNEH
RE, #AREFKEHTUATHEEAREEE., RELEN —NEERHT
REEEHERNREA. B T. HFIEEEREFRETH.

APBHPRAR BTG THRES RS AMAEZE (COPA) 15,73
By DNA F R fu o B oy /M F AR T RE 8K, XU F EQERINEL DNA
FAR. DNMME&ERBEAR. A FELHEFEAR% (Sambroook, et al. Molecular Cloning, a
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). ff
RHDNA FHI AR EBHIARARBTHELEHT L, LT oRNA &R, X
WEFHTFHREEATH: KBITEN lacH trp B3HF; ANEHIKH PL B3
T EURBHTREM LHEMESD T HSVHERBEAE ST F Mg Sv40
Boh¥. REFRFENLRs iy — S TEEHAXFNEES AR EL S
RBIEREFRENEST. RAEKRLOERELBANBBERE S A ik
FELETEH., EEERTHENEBTIFIRQEXETSELAR T E B ¥
B, WERTEDNAREAMKMEAET, BEALHF 105 300 M Ex, EH
TEHTLUEBEFANER. THENATOEELNLL S WH M 100 2 270
PREEREGSVAORET. EEVNERAGH —MUNEZEEBETURRRENYE
T%.

o, REABRERRBHREE - NRS N REFEFEEE, URERATREH
e EEmMBENRANR, wEREARBEFAAN S RAER. FEZHHENU
E&EXNEZE CFP), SR TAMHENEARERNATHFERNHES.

APH - BBERARBFELE T RFESNRE/ B FTALELE (B

_9_
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L -~a - P, - -

F.EBRTE) BN FILER.

KB, BAASNEKEE (COPA) 1S. BWEB BRI S A LS UTR
HEARATHAMRABERINEF AN, UHASFUSH IR EARKNER
ITRAFEEME. RE “FEER” HELER, PAEAN, RERKFELHEH
Mo, B A, RRESESAK, rEddbhan. REXBATAH: KB
W, #EWE, AP aARvEGEDIIRY, KA oS, Hhal; Rk
4E g B 0g S2 B, SF9; A LMpin CHO. COS 2 Bowes BEBMME.

FARZEFAREDNAFRRSERDINAFANEHARAEELE T AR TA
FEBEARARB B ERAER#T. YBENEHEY O XFFER, BRK
DNA IR Z AHM T AR B AEKHBRIK, Kl CaCly i 43, FrHm P BRAE ARG
AR E . THGEERGRAMCL,, WREFE, #H4¥HEFILEF EHT.
YEEREMAEY, THAWTH DNA S 307 5% BB FHIRE, HH ¥ AN
REZwERES. 2 FIL. BRAERS. |

BAEHNELDNAER, AAXLKAHEBERFATARRERAFE
S A SN RE G (COPA) 15.73(Science, 1984; 224: 1431)., —#EkHLA N
T K.

(D). AXREZHHREA AMFEREE (COPA)IS. T3 EBHB EERR),
RACHUA VT RN EARABKARK MK R EENTFEZHMN;

Q. EHENEREATERE TR,

G AERESRERFLE. AU EER.

AFE(2)F, REFANELIER, EXPHANERETHHEZMNYE
MEFRE, EETHEZTOARAKNAHTHRTES, YFZHARAEKANE LN S
MEER, ReEhis WEE#BRBILFFRFLEBNED T, HARE
¥ — BB .

EFPE (3) F, EHFRTERTERA. REERE LRK. o3
s, wREE, THRAELYEN. A¥FHALCRURIEN L2 BT ELE
FANEANEYD., XEFERKFABIRARF BN, TR TEEFEEFL
BRF: BANEMLE. FaEANLEGENFE) . B0, BEHE. 2F K
AE, BES. 2 FHEN BRTE) . RMEN. EFXHEN. BRAKHE
B HPLC) Aot B E M B HEM B AR R BT ENES.

ARPWERURZERKAERAN . BHR G F T EER TRF BT,
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bbbbbb

Blio, WA BHME. WERGZE, RBRH. EXRE. HIVR LRk EME
k.

EXVAEMERT, ARAUKREREGREEINEARKRER 2R BENK
Foaw#E A RaEEES (COP) A 8H. A LM COP BAHRA, EMNHRE—
BRI IR EEENE SRR,

A alpha-COP HyiF & &£ HZ COPA, CRAAERXEFENAME. COPAZH) X
EFRAUEREINLASE S, FHE+, COPARATESETREERER +,
BEEFRACOPAEEHEE. MEACPAEUREARER P AR TEEY
$#iz, FHolR—FAEZMXGER, GlFESEERR.

KEHW SR kA E ASMSEEE (COPA) WERAEH -, WHELF
RO ERFIE. RXANLIREERFRAANSFARFURERERR EH
HMEDREZHIE, B EohTH8aK Y, RAXRERAE S - XEY
HMEZREEIMHL, XTHELL. REEHL. A KATES. URKELER
HRNEEHANKEFEEEN, FFAMXOEROE.

H TR, REEHAMEAREE (COPA) 1. T3 MR ARER £ LMK
FARLRME. BEAXTELE. £ KATRAMKRR. RIE. ZEEER, X
BRRAEBERRT:

BMELHMNE: FE, BF, WFE, £€¢8E, LRE, ook, KEE,
FRBRME, FENE, 2@k E, EVEKRE, SERE, RRapE, #
RARE, Sk, BEEE. BHE, TEE. TENERE. 88, FER
B, BHE, RE, ATWE, 48, S8WE, BHE, BHAE

BREETELE: RRANERS, B, BEt, RESLES, EH
o, WEEHMK, FAMBTEK, EXAEFARRONIE, FARETR

AKEKTHEBREAR: FHATRE WAEE®S, LK BUAHLWWNET
FTRERK, BHSXAPRKELRNERR, EMREBGRER, RNE, REE, &
NEERA, MATREE

RIE: BMFEAMK, FFH, Z0K, BHEX, BHEX, HEH4L
KMAEN, BARMEEX, CAX, AR, FRERHEL, ERB, FTEIX,
B RYHE KAE

FRMER: RAMOERE, XNERXTR, XAF% W, TRD. &
RMERK, REBCNK, BHEK, EENDH, BHR-BHEEE, £RHE
REER, EXMEBREARAKKIER, REEAKBKBEEE
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LA ANEEEE (COPA) IS. DB WRAFEIR L L BREN, LR
MR,

AEPH LR RZE RO ERA . B R FodEln T EEH TFERBEBT,
Flin, THTEAMERAEREAHMNE. REATENE. £ KX TEBHEKR.
RE. REBEAR, FLRER, DARERRE.

ARPALRBETHRAC UL TR FEA) KEE FEHRAD ASEEE
B (COPA) 15. T3 W95 R F k. M RRBANYEKER (COPA) 15.73 R
M EE AN, TRAAB LG 5 AE IR XN EL LR
. Glin, BEHYHFET, BEA D HRRKEASSBEESG (COPA)15.73
B SR AR DB A SR E S (COPA) 15.73 — B, REMNEZAHEEH
FEL+% Mk AR E1E R B 66 77 .

AR (COPA) 15. T3 M HFALEREHHE. el Tk
SR E, ASBAEEE (COPA) 15. 73 iEHA T UL 5 AN HEEH
(COPA) 15. T3 & AR haE, HRWHZEMN T4, AR 5ZZHRNTE
MUAEEFEZERTERELYF .

ERBEIGRANAGNESHE, TUEASNEAEESG (COPA) 15. 73 mN &
YA EF, BRAENAH X ANEEEE (COPA) 15,73 Fo Rt & 4k 4 A
EERGEHRFBZNGDRERERN. ALABRALEYHERETE, T
FHRERERANERANT RGO EUY. 5 ANMHEES (COPA) 15.73
GENERAPTITERRRBENTRAESCNELARES TEAYA RN S
RETHRE. ke, —Bux AEEET (COPA) 15.73 4 FHATARE.

ARARFETHER, REXABR. 44, X000 @ EDHE N
EFERERNTE, TUHEATUR S AERGARETBRE. RXFTRE T4
HANMEEEZE (COPA) 15. B HEREHENTR, XLHELHE EFIRD):
EnBHA. RRBERAE. koHtk, BEHIAK, Fab AR Fab XA XEF &
0 R B,

£ ABEHARNAEF TR ASNMRES (COPA) 15. T3 EEXHEETY (1
&, MR, KBF) WHzRa, 2RAENTHATHBRERERN, BHEELR
FHREEMNE., SEANBEEY (COPA) 15. 3B EREMAEHEALEET
BT 22 B K (Kohler and Milstein. Nature, 1975, 256:495-497), =ZJ@H
A, AB-HHEEXBEEA, EBV-RXBEAF. FAEEZREARNTERE
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SHSAMETHEHGE AL Morrison et al , PNAS, 1985, 81: 6851). T
EAB AT EERAKEAR U.S. Pat No. 4946778) [ Hl FA AR EKE
B (COPA) 15.73 eh B4 ik,

FWASMAEEZEE (COPA) 15S. 3 MHATH FRELASZMFZHER P, LAE
WARA S ASEARE S (COPA) 15.73,

5 A& e (COPA) 15.73 £ 409 5 30 By b ¥ A 2 4T 14 Bl & AR T
ENERATHREXCE oA, XA HHERENARTEND —HERNGH S
FERATHEARNEMLTHKREEHEH.

FRLT AT RIS AENE - FERBULOLEFE. PANMEKES
(COPA) 5. DB HEFMHNERBRAAT EHAREDEZTE waRkEE, ERE
B, AIRF)ENEE., —NAEH T EZAREZIRA o SPDP, HEHAKH
A&, MR -_MEANRY, HEFELEETHREL, IRRTRETHTRRAN
PARE G (COPA) 15. 73 I MEEy 400 .

AEAFHAERTHATETRTAG 5 AMBEES (COPA) 15. 73 Xtk
. HFEYREHHRAET R SR B ASNEEE (COPA) 15,73 & £ R
B,
XEHEH R EEREMRMASSEAEEZES (COPA) 15. 73 KT 5 BT &R I
FiE., BREABELAFRT By, EAEFISHMZAMN AN E. i+
P e AR E S (COPA) 15.73 KT, T UL H{EMBEASNBAKEY (COPA)
15 I3 ERMERFHEERNA THMHAMEERER (COPA) 15.73 RIEFH
KR .

KEHH S RETRAEREDF, G, 2RTANEY. L¥SRBHTH
A, FHAT-ER BN = E R IR, B R HT R,

HAASBEEE (COPA) IS. 3N EZHERLTATEMENEN., £F
BIHARTATFER B TANMEKRES (COPA) 15. T3WERAB Y/ £ERER
KR EREE. RERRBRE. EANEFBTEE QRS HEK T
ATFREZRHAMEREE (COPA) 15.73, UMNEIABEMNASIRERSE
(COPA) 15. 73 7k, #lfm, —MEFHNAMEAEES (COPA) 15. 73 T LA 4
M. BRTEEHESHEENASNEEED (COPA) 15.73, B 5 THMNE
ML, BHZEEERENE. AREANEARBTHETHTHRITAMEEKE
B (COPA) 15. T3 RZBEUFENENER. RETHRENRLHEEKDHEEX
HE. RRE. RESHEXFRE. RAALRE. A0FEFTHTHEDALS
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BEEE (COPA) I5. BHAUEREBZANRA. HEBTHDTANEEESR
(COPA) 15. T3 W Z B EBNELARFHAENF T I T E A X# (Sambrook, et
al.). BAEFHAEDANEEEE (COPA) 15. 3L BT RE B BEEKP
B EEMBA.

SHERINALRBERANT E0E: BE2BFREBEFENAKRALAL
P, RAERSEAREER WHE. EEERIRARS) AR LB NERT, F
WapmsEaARRNE.

E A SR EE (COPA) 15.73 mRNA By SEA% B8 (0,45 K 3L RNA Fa DNA) B
EEBOERRANREZAN. HEE 55380 BT RNA B8 RNA &
F., HEANHEYBESFE5EANERNABFUELAXERITEBAVNER. K
S H RNA Fo DNA R A% 8 ¥ Bl B, A7 B /247 RNA 3% DNA & B E AR IKE, wE# % B
BAFERECREVEFBRGE AL ZHA. KX RNA 2-F #1445 % RNA
W DNA F A EE RSB RN F kG, XA DNA FR CEAREEKN RNA RESEER
HTHTH. HTIRPERITFHREN, THAZRFEEHRTEN, N
W FFKE, UREHZANEEN ASRABEEN R HES % .

GAASNEARED (COPA) 15. 3 EHBFBRTA TS ASFARES (COPA)
1513 MAE XKML . RABANMERED (COPA) IS. 3N EBHRITAT
R ASBARE B (COPA)IS. T3WERER S ERAERFRAET ASMHAKE S (COPA)
15. 713 th ¥ k&, WwhHAMERER (COPA) 15.73 B9 DNA 5 5| W Al T 7%
AR AT R LB ASMERE S (COPA) 15. T3 AR RN, LB ALK
Southern /it j&, Northern B #liik. RALF X%, EBARF EHZ AT KK
REAR, BXARAAETTATLEEZER. REANSIEERN —H 004
HAE N HATE E AR Microarray) 8 DNA G K (XA “HEEHYEKE” ) E, A
FTAaMAs T XENZERRAMNRXEDY . AASMPEES (COPA) 15.73
¥ Rt 8| M3 4T RNA-B & B8 4% R B (RT-PCR) AR &M 4 8 4 W46 ) A SN A B B
(COPA) 15. 73 i F =W,

WA EED (COPA) 15. 3 XEAHNRELTHTHH ANMEES
(COPA) 15. T3 KWK, AWBEAERD (COPA) IS. B REMBRARESE
WE AR AWK EE (COPA) 15.73 DNA FralAathth 8. Bfr. sk, &
HARTEARESE. THOHWE AL Southern EPaE 3. DNA F 7|4 4F. PCR
PR EXENRE., B4, REATEZWEENKZL, EWA Northern F
Wik, Western FXETHEHANBEALRE.
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AEANFI A REEELUREANEN. ZFF2EPEREHELA
REAABRNBHFATUSHLR., B, FELER A EHELFHAK
fup. A&, RARDPHETERFARE(ELLSHW HWREEFEHTH
THILEREHERMALE. RERLKY, A THRLEFFSRBFEXEEEXK, &
EENE - FHRENXLDNAFF| B T RE& L.

W E 2, MACDNAK| EPCRE| 4 (£ #%15-35bp), UK FH B TRE
Bl 8E, B3 WA FPRFAGEZFALEENRERITSER. RA
MbesHMN THHAALENREGHBEFT LT HER &

KA M PCREALE, REDNARM B ARk thiE hk, #
AR AN ELER Y, EXXUFE, THA-AROBERERIAR
BRAEXAFATETEAT M. THFREREMLNE TR KT EFE
R ATREHRAS AN PEERTHF A RXFE, ATHZRERBRY
cDNAJE |

HeDNAYL S I RE R AT HAFALRK FISH), TUE NS BN
W HITREREMN. WEARKER, £ W Verma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York{(1988).

—EFA B ELB RS ERNE, WA EREER LN DEMERT
UEREEHEHE LK., XEHET L FH 4, V.Mckusick, Mendelian
Inheritance in Man (7] 3§ i 5 Johns Hopkins University Welch Medical Library
BARR) . AR ALY, BEXRSVE Fa| REa KR LWER
ZHENKXR,

BE, FEUCBROABRMRANOMREFTAFF£R. WwRE—
BETAHRRNMERFAEBERY, TRARTAEFTEEMEP RNES,
MZRETREZRFNRE. WRERORERME, BESRELEIRLE
ol E A, o AR E R AT Y SR 3 F oDNARK 5 B9 PCR¥T 40 ) oy Bk %
BH. REEWHAEFEROEECAERNREY, BEAERLES R
P RO PR TS cDNA, TURSOESONBREFREEMZ —# BEIL
BAAEE o PR A fo g 20koxt B F—ANEED .

MURALANER. 2REREEHENY. FEH . EHRAHEAE &
EMAPRBAEGEER. XERETURK, HHE. 8. Sk, ZHHR.
HHURENHEAE. AEVESRLHARENEREABERAURFTEHE B K
RARBABAER ., XLEAESYTUERGTRA FRBER.
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ARAARBEA - MRS HRBHNGERRAANE, FBPEA—FHR L H
KEFHGRA WAL, GRLRBE—#, TUHmEE. FAREESRR
AYHBENEREENETSEORTERT, ZRFAABBAES. FRARME
WS BN THAAR LA, it ZEENSRTUS LS WETL
EMEEER.

HYAEHT UL T EN T R4, wmBRRE. BN, BEH. LA,
AT BNBEAWEHRE. ASMBAREE (COPA) 15.73 A B IET /K
TG AR ENIENERED. mATEHFNANMEKES (COPA) 15. 13 E
FRERBERBRATESEE, PEHFA. BATHNRELAGNOFELY
H BT

THHEHNTHRARKAGEERERFTE, TAATREBRERSFH
FENALATE.

ELR AR ASBREE (COPA) 15. 73R ASMEAREE (COPA) MRS
FEHURE., EREANMAEES (COPA) 15. INRL BT FE, THFHE
ASMEAREE (COPA) HRAEITH A, R, 1-BW. 2-E¥W. 3-B¥. 45
K. S-RERT. 6-BARF. T-FORME. 8-BEAF. 9-FF. 10-ALA. 11-BIfR. 12-BJR
& .

224 45 49 A SN & (COPA ) 15. 73t 3 73 % B A2 % B 1, 3% 1B ( SDS-PAGE ).,
15.13kDa A E AN TE. LS B HNEaELYF.

TEHEEAKRERA, #-FERRLN., NEM, X&IHEANE TS
AREATAR FTRERLAGTCE. TH LA P REHEEEGRTRYE,
WEEEE ALK S Sambrook FA, FHE: LHEFM New York: Cold
Spring Harbor Laboratory Press, 1980 S k&4, HIF W& FHirg
Wiy &,

SERE 1. ASMERE T (COPA) 15. T3

B rmaBiIn/&/ 80— 5 ERBANMKERNA. FQuik mRNA Isolation Kit
(Qiegene /A8 =& ) MERNAF 4 Fpoly (A) mRNA. 2ug poly (A) mRNAZ ¥ # FH
B.cDNA, M Smart cDNAW XA & (M ¥ Clontech) ¥ cDNAK B = 436 )\ 2 pBSK (+)
#HAK (Clontech A8 = R)MWE T AL, #4DHSa, MEHKDNAE, FDye
terminate cycle reaction sequencing kit (Perkin-Elmer/&] = %) ##ABI 377H

P F1X (Perkin-Elmer /7)) M E B B S Fn3 RIFWFF|. ¥ E R cDNAF
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51 5 £, 8/ S DNAF U 5 (Conebank 247 W8k, 4R 4 12 o — A 1450410
#9CDNARF 714 5T HIDNA. 3t & — 5 91 31 A2 M 7 0 48 0 cONA K B AT R
W, SRKYW, 14504103 B H74 2K cDNAX 1496bp (#mSeq 1D NO: 17 ) |
M 849bp E 1280bpH — AN 432bpHy A A MIRAER (ORF) , HJA—AFHEFAR (W
Seq 1D NO: 2817 ) . AT ILFMA 4 4 pBS-1450d10, B E & Fér4 A AS
WAREE (COPA) 15.73,

S 2: FIRT-PCRY i 3 B 4e A3 A SMEIKE & (COPA) 15, T3 A H

R e 7 4 B S RNA D AR, Rloligo-dT o 5| 4 # 47 ¥ 3% 2 KR & AK.cDNA, A
Qiagene Wy XA &4tk 5, Al T 55| 4 #4TPCRY 1

Primerl:  5°~ GGGACACGGGAGCAAGATGGCGAT -3°  (SEQ ID NO: 3)

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

Primerl X4 -FSEQ ID NO: 1695 3% &4 & 1opFF 46 8 IE 11 5 51

Primer2 % SEQ ID NO: 18y M3 38 R 1| & 7).

PR L E: £50u 18R RAFE 344 50mmol/L KC1, 10mmol/L Tris-
C1, (pH8.5), 1. Smmol/L MgCl,,200 umol/L dNTP, 10pmol5!4yy, 1U#Taq DNAKR &-Bf
(Clontech/> 8] /= f) . FEPE9600A DNAFLIE IR (X (Perkin-Elmer/A8]) F# T AL 4R
RE2SANEH: 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREYIE Bfi% B -actiny
FE Mt B ArARAR = 8 A PR AT . &3 7 H FIQIAGENA Bl R A &4 fh, FTATHE
AA & E B pCREME £ (InvitrogenANE &) . DNAFF 5| 947 & 2 % HAPCR™ #1 thy
DNAJF 7| 5 SEQ ID NO: 157 R th1-1496bp 44 [F .

SEHEH3: Northern Fpifik 4 ASMEMRZE S (COPA) 15. 133 BBy R A:

Jl — %R B S RNA[Anal. Biochem 1987, 162,156-159]. ¥4 EBMHE
BACKE - 7%, BAMBREBRM-25aMTH BN, 0. 2MZ 84 (pH4. 0) x{4
BHATARK, WANVEERARBRF0/SERORT-RAE (49: 1), BEEEN,
REARE, PARFAE (0.845) FHRAWECBERNATLR. 4735 s9RNAT
RATORZ B B3k, THABETFAS. A20ug RNA, ZE4200M 3- (N-Dokk ) Fak
B (pH7.0) -5mMZ BR44—1mM EDTA-2. IM'F BE 8 1. 2UBRAS MR AR b 4T ok, RE#
BEMBRAEEM L. A o-"P dATPETMNL S| Y3k & P-HFICAIDNASR4L. B A
By DNAR AT 4 B 1T 7R B9PCRY 3 0 A SRR 1 (COPA) 15. T34 5 K /5 %) (849bp &
1280bp) . H32P—ARITHTHEE (£2x 10%pm/ml) 5 %74 TRNABY R B 41 46 % A2 —
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B F42°CH W, B S50%F BEfE-25uM KH,PO, (pHT7.4) -5 x §5C-5 x
Denhardt’s#E A #2200 pg/mI&EAFDNA, JX 2 5, HRMEAL x SSC-0. 1%SDSH F55°C
¥ 30min, $X)5, JPhosphor Imager#ffTotrfug &.

M4 EHANMEIKEY (COPA) 15. T3 AN EiE . HFfusbil

RAESEQ ID NO: 11T R EB R F T, Wit —xSruy sy, K5
3N

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

Primerd: 5°-CATGGATCCTCATATGCTCTTCCTTTGCTTTGC-3’ (Seq ID No: 6)

S B 5 M B9 5 3 0B & A Nhe TfuBamH I BE 40 f &, 35 205 4 B By 3 5" 3%
YIEy %A 5|, NnelfuBamHIME47]4r & 4 B T 5t 3k £ 4 R 41 pET-28b (+) (Novagen/
8, Cat.No.69865.3) LAy BMAWEEML K. M4AHAKE HEHEMpBS-
1450d10F 4 A MM, HATPCRE M. PCRE M &K : BAAFS0u 194 pBS-1450d10
A ¥r10pg. Bl 4Primer-3f0Primer—44r 5|4 10pmol. Advantage polymerasé Mix
(Clontech2 & =& ) 1ul., HFHSH: 94°C 20s,60°C 30s, 68°C 2 min, 254N
. FINhelfuBamHIZr 2 %t 3 7 ¥ Fo U KLpET-28 (+) 3H4T SUBEH1, 2 B WOk M BE,
FRTAEEBEE, SESWHEMAELBEARTFEEM o, EEFHEE (£
WE30pg/ml) WLBFHIERIWE, FEEPCRY EMRMEETE, HHTHE.
Pk 7 EF P T (pET-1450d10) HEANEE W ELA TR ABFE
BL21(DE3) plySs (NovagenM 8] = &) . HEAFHMEFE (LR FE30ug/ml) WLBHE AR
FeEE, fHEWBL21 (pET-1450d10) ZE37°CHFREAKAKE, MNIPTCEARE
Immol/L, HEEREFHSAm. BOKREHE, SHARRE, BKELH, A56
ML EB (6His-Tag) &4 MW EFEH4ERis. Bind Quick Cartridge (Novagen/A
i) BATEA, B3 TH4HENEEASMAKES (COPA) 15.73. 4SDS-PAGE
Wik, FE15.73kDaibfG 8| —¥ —#4&% (E2) . LA ¥ 4% ZPVDFE |+ Edans
KRB E#ITNRBREBRF I AT, HRN-SF1SA R 5SBQ ID NO: 257 77 8y N-3#15
MEEREZE T 2HME.

THHS HASMELBES (COPA) 15. T34kt = 4

RERERNR (PEAFFR) &R TRANMUAKES (COPA) 15. 1345 it £
AK:

NH2-Met-Thr-Ser-Ser-Thr~Thr-Gly-Val-Lys-Thr-Thr-Leu-G1ly-His-Leu~COOH
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...........

(SEQ IDNO: 7). ¥EZLMAMEnEFesnFaRaBeNRES, TSN
Avrameas, et al. Immunochemistry, 1969;6:43, Hdmg Lix M EE G £ R E S
PRAHKEMNEERR, VAFHEALEZO ZKE S M InT T2 H KR niE
#E—K., REAZIS pg/ml4dmF &G % IKE SN AR B ERBELISAN Z & fn
WP PARE RE . A& AA-Sepharose AR M0 X Kt i P4 3 K 1e6. ¥ £k
£6 T RARENNSepharosedBAE I, A FRENE AL g6 2B L KK,
o R VLI 35 G A S AL By AR VT AR R M 5 A MBI (COPA) 15. T35 &

LB 6 KKAME TR K B E L HFA oA

MEKFN LB ERT RN ENER TR BRAEAREHA L TENA
B, wHZHEHTERRARFEOEEHAERFEARNEFH AR cDNA UELRK
EEHRECEAARALANEGHRF IR ERRNELHRFS, AP KTH
ZHRUBARL NN IR T RFIRAFAFENEZRERFINEEEARRFEL LR
MM FHRERERY.

KAEMOAHEHRARL A 38 SEQ ID NO: 1 kA& BN EMH
BRABAERTEA, HARBAR T EEAT —LHRPRESALRLANEHH
BIFFIREFEFRNEZZER)TH. RERTF EQHFER &S WL, Southern Bk,
Northern Rk iz fo B W H %, CIINERFNNSUH R RETARE LE#F
REXMEN S REAR. RUAFANSRE: B THEOREY L TSH4Y
ARERFEHTHER, WERBE LN SRS EANAEEETMERN S
RY i, REFEXBREHAFIDRUNER B REHE, FREEHRG R
VBAL., #XFBRIE, ARXLHEAP RGBS BBRE. RKLHEHARA
BERENRESAS (RERREASTENERE), UELARXERBHEKAAGRE
FRUEENES. REAAXANTHEEREL: F-XE4RERL5RXKHNE
HE® SEQ ID NO: 1 MIEREHNNEMERAR, F_XHH4EBLEERLAH
Y% SEQ ID NO: 1 MBS EFNNELHE A B, A LM 37 B 5
FREEEREL EREBRENORBERMET, F-ABH 5N LAHRN
R URE,
—.  HErthR A

MARRHE ZBH® SEQ ID NO: 1 PHBEMERA BAELIKFSY, N
BUTENAFELRNLANFE:
1, HEPARMESETEE N 18-50 MIH R,
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» GCAE 30%70%, A8 3dM| 3k 4t 40 2038 dm;

, BAT WML E A K,

, FEULAMHNTHEMERS, REH-SETENFI 2, EFE LW
BB PS5 EFEFFXE (B SEQ ID NO: 1) ot e EHARFI K
HEARATHERELR, FHEEELTFREANERE AT SSuHFHML 15
NMESERATAME, N ZAETE — BT ZEA;

, MERHETRABEZNFTEREANEITH AN H—F h LR L.

TR LA BT PR AR LT A4
W4F 1 (probel), BFHE—X#4t, 5 SEQ ID NO: 1 hEHE A B EAHR
B EA (41INt):
5'-TGACTTCAAGCACCACAGGAGTCAAAACCACTCTCGGTCAC-3' (SEQ ID NO: 8)
4t 2 (probe2), BTH %4, MY -F SEQ ID NO: 1 By A B
HEA R BAERETFF (41Nt ):
5'-TGACTTCAAGCACCACAGGAATCAAAACCACTCTCGGTCAC-3' ( SEQ ID NO: 9)
SUTRRERSRAXNEC AT N EH RN R F 5§54

DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) LL & B ¥ it 4

THREZEFMBE L K TRBELREE) (1998 £E_JK) [(E]IEBAE LS

%, H¥lRat.

& ] &
1, JAFT &3 kR 41 4 P R B DNA
TR 1) BFHBFHB RN EETASBNREXR L B AR B B AR

(PBS) AP, AWARFRIELABWRNR, BUETNFEHFALEH. 2)

BL1000g BB 10 2er. 3) FASEEHH (0.25m01/L FEHE; 25mmol /L

Tris-HCI, pH7.5; 25mmol/LnaCl; 25mmol/L MgCl,) & IIE (K% 10ml/g). 4)

HACRBHARBURSEIRARER, EELHLHEABAE, 5) 1000g T 10

Ao, 6) AERERITE (£ 0. 1g RWALHER M 1-5u1 ), FLL 1000g F 10

A, 1) ARBEAREENR (0. 1g ZMALHEE Inl ), REBUTHE

B 3% 3% .

2, DNA ¥y KWr#h#R %

$H: 1) H 1-10ml % PBS sh4nfy, 1000g Foo 10 4k, 2) FA MM EMER
EAFIREEM (1x10° 408 /n1) RORA 100ul HBEMHE. 3) fn SDS T4
WEH 1%, WwREFLZMMWZ AR DS HEMASERITE Y, AR THEHEA

P~ S FX

(9]
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HE SR LB, FBEAETE, T-EaME10 Bl ENTE. 4) v
F OB K Z4ORE 200ug/ml. 5) 50°CHREBRN 1 MHERAE 37°C BRRIRBEIR. 6)
FERBER: &4 FABE (25 24 1) #3R, EABCHEFZN 10 4.
WRREEESE, TUNEFHTEIC. 7) BARESZHY. 8) AEEAFEAN:
FEREE (24: 1) 3, HL 1004, 9) ¥ DNAKAKMEB EHYE. K5 4T DNA
Hy sk fo B YT IR .
3, DNA Wy 4hbfu 785 IL3E

FB: 1) 1/10 45 2mol /L BEMR4RF0 2 KA 100% 2.8 /u B DNA BH
B, E-20CHE 1 ARBRERRE. 2) B 1044, 3) MORBRE Y 8.
4) B 70%% 2.8 500ul FiEILIE, B S8, 5) DMUREERE Y 28\, A 500ul
A TERFIIE, FL S 8. 6) MOBRHRAEYE 28, REERAKL LB ERE
BRCEER., BATER 10-15 24, UEXBIBEL. FEFE#LRRELT
B, TR EHEME. 7) DUMEF TE HAKELS DNA Y38, RERKRGRARH
EORR, FElEZ AR TE, RAZE DNA T BM, & 1-5x10° M P B A 4
Ae lul,

UT# 8-13 5 R FLAREFTLH, TUTEEHRTE 4 F K.
8) ¥ RNA B§ A AuZ) DNA B3, Z3REH 100ug/ml, 37°C RIE 30 44k, 9) A
SDS fuk 18 K, ZRE 454 0.5%F2 100ug/ml. 37°C fRiE 30 44k, 10) A%&K
Mo RE: @ FRE (25 24 1) HRREERE, B 10 4. 11) ASH Y
XA, AEERBHEE: RAE (24: 1) EHHE, BO 10 o8, 12) MOHH
AAE, Am 1/10 4R 2mol/L BEEEAN A 2.5 RBA 28, RAE-20C 1 /e, 13)
T BR 1005 B kK, =ATHR, EEUE, IREAE -6 K. 14)
TUTE Ay F0 gy AR T DNA B9 SEE R = 5. 15) ¥ H B TF-20C.
FE N H &

1) B 4x2 RkBFBYRPARBRIERFE (NC ), APLEAEE LE8FE AT
ERHS, B RUFHK N B, UELEFEANEIR I BRI AEERE £4H0
Y T

2) REBEABEISHA, ETHEL EFEPET.

3) EFREA 0.1mol/LNaOH, 1.5mol/LNaCl ByJE4E L 5 44h (%), BFE
FR#EA 0.5mol/L Tris-HC1 (pHT7.0), 3mol/LNaCl HyjE4t t 5 o%h (W), B
T.

4) XTTHREKSF, UEBEIT, 60-80°C EETH% 2/ et.



10

15

20

25

30

27

-
-----------

B4 B ARIL
1) 3p 1Probe (0.10D/10u1), AN 2 p1Kinase Z &, 8-10 uCi y—**P-dATP+2U
Kinase, D RPnEAAERF 201,
2) 37°C fRif 2 /hES,
3) fm 1/5 ARG RE WA T A (BPB),
4) 1t Sephadex G-50 #%.
5) Z4 “P-Probe #% BRI AR EH — & (T Monitor Bl ).
6) 5 W/E, W&k 10-15 4.
7) ARARNEX RN EE
8) &% — oIk E TG B4 BT E 4 &89 P-Probe ( % =14k 3% 8 y—"2P-dATP ),
BAEEE TEASH, m 3-10mg FiZ A7 (10xDenhardt s; 6xSSC, 0. 1mg/ml
CT DNA (/N4JIRR DNA). ), HEFLHOTJE, 68°C K 2 .
X
HHHSE R A, MARETHTY, HESOGF, 42°C KBEFHRE.
PR
R JE S
1) B B &RFHEE.
2) 2xSSC, 0.1%SDS #, 40°C % 15 54F (2 %K),
3) 0.1xSSC, 0.1%SDS &, 40°C ¥ 15 4080 (2 %K),
4) 0.1xSSC, 0.1%SDS #, 55°C #% 30 24F (2 %), EEE T,

ISR B SRR
1) B B R,
2) 2xSSC, 0.1%SDS ¥, 37°C % 15 44 (2 %),
3) 0.1xSSC, 0.1%SDS #, 37°C 3% 15 44 (2 % ).
4) 0.1xSSC, 0.1%SDS &, 40°C # 15 44k (2k), FEWET.

X-tE B#:

=70°C, X-X B BH (JEF o [AARHE 2 28 50 45 4t 1 38 8 7 ),

SR

KA AR ATHRERLE, UEAMH RSN RERAE
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HERA; TRABRERERGIATHERIIR, B4 1 WEATHBAERE
HERTA - MR RN RAERE. ETTAEE | Efoe Bbomik
M EHERELAARPHHEERERRAE.

L Hif5) 7 DNA Microarray

HAXESHBEEEMIEME (DNA Microarray) ZEHFZE R LR EfAE 254
AMEE FRAMFTLAFEAR, EREUAENEERABRAFH. BEEHH
PEHHE. BEREL, KEAXERI it AR ERITHRES bR foo 4, B
RERE. B BAEMIMAEYEENEN., KEXEHL BB TELE DNA
ATEESHEAATHREAN AT ARSI, FROFRALH ST EELL
ARMBERRMEXFEAR, RENSE, oRthbHEE. LEEFESBAE R T
B4 % Mdgid, w40 DeRisi, I. L., Lyer, V. &Brown, P. 0.
(1997) Science278, 680-686. & Xk Helle,R. A., Schema, M. , Chai, A., Shalom, D.
(1997) PNAS 94:2150-2155.
(=) aa

BFAE # 24 cDNA it 4000 £ Z AL HFBFFI1E 4 ¥ DNA, b B ER L iy
FHHR. Ko Ed PR #ATT ¥, SUHABYEFYE 2 RE RS
500ng/ul £4, M Cartesian 7500 S A (M B £E Cartesian A F) & FHIEAN
L, RERZEWNERN 280un. HEREOFEARTAKE. THB. BTERIX
BROUH RBR, SR THREE DNA BE B LR ERCH. HEKT RS REX
MPEESHRE, RERANERELAESRE.
1 BB IR KA 4 /DN
2 0. 2%SDS Pk 1 44,
3. ddH0 RAFEK, FR1454;
4, NaBH, # [ 5 404
5 95°C A 2 44k;
6 0. 2%SDS #hik 1 b,
7 ddH,0 ¥ % K ;
8 HT, 5CHEFTRAEA.
(=) HAEHFID

A—F R AIAARREGELENGBEAR (REIRHHHMEK)
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% mRNA, ) Oligotex mRNA Midi Kit (W & QiaGen A 8)) itk mRNA, sEF R $
X 4B ¥ % KR # Cy3dUTP (5—-Amino-propargyl-2-—deoxyuridine S —triphate
coupled to Cy3 fluorescent dye, Wy H Amersham Phamacia Biotech 2 8]) #xril
ABRAH M nRNA, JH % H&A CySdUTP (5-Amino—propargyl-2-—deoxyuridine
5—triphate coupled to Cy5 fluorescent dye, W f Amersham Phamacia Biotech
AED RN E AR (REIR BN B ) mRNA, S48 & HES. B
EEBRSEEF # L

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) &%

ARAERKEULARELRNRSG S E R —RE UniHyd™ Hybridization
Solution (W B TeleChem A H) R#ABMPHITARX 16 B, FEAKER (1x
SSC, 0. 2%SDS ) #t# )& Fl ScanArray 3000 (L (& % & General Scanning 4
B ) #ATHY, SHWELKA Inagene R4 (£E Biodiscovery A F ) HATHE
A, EHENEM Cy3/Cy5 thiE.

UEN AR e A8 (REIRBA AR 2B A EER. FE. LA, BR.
Fe W, BeM. RRRF. WORBR. BIRR. RARF. JF. BB, MIEL18ACY3/CyStbl
e E. (EAD) . BETREAXARRHASMAREST (COPA) 15.73F0A 4}
BAREH (COPA) FiKEMMNL.
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(1) — g &.:

(1) B4 ASBEGEG (COPA) 15. 73% H & %7
i) FH%HE:9

(2) SEQ ID NO: 1915 &.:
(1) 7 7 SF4E

(A) K FE: 1496bp

(B) KA. ME

©&H: Wi

D) I EH: 4

(i) F LA cDNA
(xi) F 5|43 : SEQ ID NO: 1:
1 GGGACACGGGAGCAAGATGGCGATTCCGGGCAGGCAGTATGGGCTTATTTTGCCAAAGAA

61 AACACAGCAGTTGCACCCTGTTTTGCAAAAACCATCAGTGTTTGCGAATGATTCTGATGA
121 TGATGATGAGACCTCTGTGAGTGAAAGCCTTCAGAGGGAAGCTGCTAAGAAGCACGCCAT
181 GAAACAGACCAAACTGGAAATCCAGAAGGCCCTTGCAGAAGATGCTACTGTGTATGAATA
241 TGACAGTATTTATGATGAAATGCAGAAAAAAAAGGAGGAAAATAATCCCAAATTGCTTTT
301 GGGGAAAGACAGAAAGCCCAAGTATATTCACAACTTGCTAAAAGCAGTTGAGATCAGAAA
361 AAAGGAACAGGAAAAAAGAATGGAAAAGAAAATACAGAGAGAACCAGAAATGGAAAAGGG
421 GGAGTTTGATGATAAAGAAGCATTTGTGACATCTGCATATAAGAAAAAACTGCAAGACAG
481 AGCTGAAGAAGAAGAAAGAGAAAAGAGGGCTGCTGCACTGGAAGCATGTTTGGATGTAAC
541 CAAGCAGAAAGATCTCAGTGGATTTTATAGGCACCTATTAAATCAAGCAGTTGGTGAAGA
601 GGAAGTACCTAAATGCAGCTTTCGTGAAGCCAGATCTGGTATAAAGGAAGAAAAATCAAG
661 GGGCTTCTCCAATGAAGTAAGTTCAAAAAACAGAATACCACAAGAGAAATGCATTCTTCA
721 AACTGATGTGAAAGTAGAGGAAAACCCAGATGCAGACAGTGACTTCCATGCTAAGAGCAG
781 TGCGGATGATGAAATAGAAGAAACTAGAGTGAACTGCAGAAGCGAAAAGGTCATAGAGAC
841 CCCTGAGAATGACTTCAAGCACCACAGGAGTCAAAACCACTCTCGGTCACCTAGTGAAGA
901 AAGAGGGCACAGTACCAGGCACCACACGAAAGGATCACGAACGTCGAGAGGACATGAGAA

30
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961
1021
1081
1141
1201
1261
1321
1381
1441

16
31
46
61
76
91
106
121
136

LX)

AAGGGAAGATCAGCACCAACAGAAGCAATCCAGAGACCAAGAGAACCATTACACTGACCG
TGATTACCGGAAAGAAAGGGATTCTCATAGGCACCGAGAGGCCAGTCATAGAGATTCCCA
TTGGAAGAGGCATGAACAGGAAGATAAACCAAGGGCGAGGGACCAAAGGGAAAGAAGTGA
CAGAGTATGGAAAAGGGAGAAAGATAGGGAGAAATATTCCCAAAGAGAACAAGAAAGAGA
TAGACAACAAAATGATCAGAACCGACCCAGTGAGAAAGGAGAGAAGGAAGAGAAAAGCAA
AGCAAAGGAAGAGCATATGAAAGTAAGGAAGGAAAGATATGAAAATAATGATAAATACAG
AGATAGAGAAAAACGAGAGGTAGGTGTTCAGTCTTCAGAAAGAAATCAAGACAGAAAGGA
AAGCAGCCCAAATTCTAGGGCAAAGGATAAATTTCTTGACCAAGAAAGATCCAACAAAAT
GAGAAACATGGCAAAGGACAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3) SEQ ID NO: 2#94E B.:

Met
Val
Glu
Ser
Gly
Ile
Gly
Ile
Lys
Lys

(1) FF 5| 4%ALE ;

(A K FE: 14308848

Thr
Lys
Arg
Asn
Lys
Pro
Thr
Gly
Met
Ala

Ser
Lys
Arg
Pro
Lys
Ile
Lys
Arg
Ile
Lys

(4)SEQ ID NO

Ser
Glu
Glu
Glu
Gly
Gly
Gly
Asn
Arg
Gln

B XA 4348

D) FI &4 &i
GDTEA: 2K
(xi) F 5438 : SEQ ID NO: 2:

Thr
Gly
Asp
Thr
Ile
Arg
Lys
Ile
Thr
Arg

31 B

Thr
Thr
Met
Lys
Leu
Gly
Glu
Pro
Asp
Lys

Gly
Val
Arg
Arg
Ile
Met
Val
Lys
Pro

Ser

Val
Pro
Lys
Thr
Gly
Asn
Thr
Glu
Val
Ile

Lys
Gly
Gly
Ile
Thr
Arg
Glu
Asn

Arg

Thr
Thr
Lys
Thr
Glu
Lys
Tyr
Lys
Lys

Thr
Thr
Ile
Leu
Arg
Ile
Gly
Lys
Glu

Leu
Arg
Ser
Thr
Pro
Asn
Lys
Glu
Arg

Gly
Lys
Thr
Val
Val
Gln
Gly
Ile
Arg

His
Asp
Asn
Ile
Ile
Gly
Arg
Asp
Lys

Leu
His
Arg
Thr
Glu
Arg
Lys
Asn

Arg

31
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(1) FF 7Y £ 4E

(DK E: 2454

B AR YR

O M. #4

D) mIEH: &%
(DATFEE: ERHR
(xi) 7| #£: SEQ ID NO: 3:

GGGACACGGGAGCAAGATGGCGAT

(5)SEQ ID NO: 4H91 &
(1) JF 5| % 4E
(A) K E: 24m
(B) XA B
(YF: 1. F--X::
D) I EH: L&
(D TEE: BRHFR
(xi) F 5 #k: SEQ ID NO: 4:
CATAGGCCGAGGCGGCCGACATGT

(6)SEQ ID NO: SEy{E &
(1) Fr 454K
DK E: 33mEt
B XER: ¥®
(OF:-1:FH--X:3
Dy #aAh 5. &%
GDATER: EHHER
(xi) 5| ##: SEQ ID NO : S:
CATGCTAGCATGACTTCAAGCACCACAGGAGTC

(7)SEQ ID NO: 6891z &
(1) & 5| R4
WEKE: 33@#E

—27

------

nnnnn

33

32

24

24
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(B)XA: H#
(OF::1: FN-X ::1
D) &I EH: &l
(D HFER:. BEHTHR
(xi) F 7| ##&: SEQ ID NO : 6:
CATGGATCCTCATATGCTCTTCCTTTGCTTTGC

(8) SEQ ID NO: 7HY{E B.:
(1) FF 5 54
A)¥EFE: 1ISAELEE
B XA X%
D) F@IpEH: &k
(D gFEA: FK
(xi) F 5| 4. SEQ ID NO: T:

Met-Thr-Ser-Ser-Thr-Thr-Gly-Val-Lys-Thr-Thr-Leu-Gly-His-Leu

(9) SEQ ID NO: 88912 &
(1) ¥ 5 434
(A KFE: 41
(B) XA ¥#
CriH: 24
D) I & &%
DA TFERE: EHHR
(xi) F 5|4 R: SEQ ID NO : 8:
TGACTTCAAGCACCACAGGAGTCAAAACCACTCTCGGTCAC
(10)SEQ ID NO: 9Ey{z &
(1) ¥ 3 5% 4E
Q) KE: 4%
B XR: ¥H
(€ 4. 24
D) FEAEH: 44
(D2 TERE: EUHE

-----

33

33

15

41



(xi) FF | 4%3K. SEQ ID NO : 9:
TGACTTCAAGCACCACAGGAATCAAAACCACTCTCGGTCAC

41

34
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