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U R S S

T RAENEK - B-RMEENR 8.8, MEETERSH: SEQ ID NO: 2 FrAH
ﬁ%&ﬁ‘ﬁd%?ﬂk A S RETEN BB KRR ATES.
2. RAER1FRNEK, RBMEETHAFK. XUPRTEDHAERFF
RA L SEQ ID NO:2 Fi Rty BEBF 5 ) 9SKey M Fl .
3, RAER 2 RS, XMEETEAARA SBQ 1D NO: 2 iRy RERF
Z:SES
4 —HIBHEHRER, AREETHRSBIROOHA 'F*ﬂ#’é*l ik

(a) HAAA SEQ ID N0:2 B AAEMFANS KRN B, X040, Fay

250
) 54MHE® (a) HAHZHER, R
() 5 (a) & (b) AED T EI N FHHK. |
5. WHAERAFRNEUER, RREETHRASUFRE A5G AA SEQID
NO: 2 R R B ERFFIN S B HR.

6 IBAER4TRASYUER, KBHIEETH RSB HREF 5444 SEQIDNO: 1

W 414-656 {3 B9 FF 7|2 SEQ ID NO: 1 & 1-1077 {5 7).

1. ~MEFSREBERNELARK, AREETERBRMER 4-6 PHE—R

MERFRSUHERE TR, HERERARERANET RN E L KK,

8. —MEANFLIBEHNRETRAF LoM, EBEETEREE TTH M

T E MR
@) ARFER T HiANEARKEARE TN F AN, K
o) ABAER4-CFHE-—RNBERFRFBEREMRE 2N T EHR.

9. —FRAR-WERMG 8. 8 EMNERNHET L, AREETHET EEHE:
(a) ERAB-FERMS3LMHT, EARKMNER S RN T RIE X HMH;
(b) MIEFRY P48 R AR-THE R 8. 8 BN S K.

10, —HRSFRELHTR EHEETHIRANGR S B-WERE 8.8 KRl

G En
——asﬁmmwmwmsmw }t%&z{%tm-ﬁsﬁﬂ fRit. #
ﬁ:&‘c%ﬂlﬁlﬁ B 8. 8 I AEMMLED. |

12, foARFER 11 Frkevieéd, KSMETEA SEQ ID NO: 1 fin B HRFF

IR R BRHREXFH.

13, —RRAEKR 11 R ewma A, }iﬂﬁﬁEEﬂ’-F)“r:ﬂtA%m%ﬂﬂﬁﬁ BT

_1.._
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15

B 8.8 TR, fRANIE LY.

14, —RAME A ER 1-3 F0E— R ERFTE S A % 0 RARER BB
Wk, RMEETROERMTRS KR, RERWUIRS e B, K
FRASBHERT T RFRSRAKRRFR R U QR FRE .

15, WA ER 1-3 PHlE—NHERFASRNBA, XHEETURAFHL
B-FIE RN 8. 8 B, WHH, RARRWHA; RHA TRYESEBEE,
16. WAHAER 4-6 PHE—RHERFRGERDITHRA, XBEETEHEN
WA TR WER, RAEARHATARRE, R4MTHEEEE KRR
%51,

17, WA ER 1-6 R 11 PHE—RHERFRNE K. SHERRUEWHEA,
EREETRFAER. SHERREESS. BA. BRAROHAUZLH
BRI RS BH¥ ETHRNRAERME N SHRT S R-HLRW 8.8 FHHXOK
LB e B |
18, WAEK 1-6 & 11 dE—RHNERFRNE K. SHFRRUSWHAA,
AREETRAFREIK. SHERBLLWHETA TR DL SEES. SHAY.
B sh. AEMREL. AESSH. BRRHEH.
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—RH S —— WA 8.8 AR L R S B AR
ERHBTEMERGE, REMH, ARFRRT — IS — —B-HE
B 8.8, URBHMERASHERET. KL GES RIS H L B4 8
B AR |

R 3 B 0,4 4 407 15 3 B b 3% W NADPH— 5 0 4811 38 B I % — 5 3L

WEE: BEIENERE; MWLM, d-alpha-BR X KBS B A, #BES-alpha-—

LEWMH LN alpha- R _BMRL N BEERN; Wl EFLMH, EANARE
H25D23% JE #F2-alpha; +HWEHEM, FEL aH+HE (B8 4%Kepone) 343t
RE T8 2, S-ZW-D-WMREFEW, M2, S-—MARRNY2-F-L-HER,
—RHEERFDBRAOEE RS, R-1, 2-=4%-1, :-— B 48 -AR-5-beta-
B B9 4-J 2086, £ {hdelta( 4 )-3-45,1% B @ 49 3F B ( Bohren K. M. , Bullock B., Wermuth
B., Gabbay K.H.,J. Biol. Chem. 264:9547-9551(1989) ). LR & & # £ & %300

CANRERAE. URERRRAZARTHMEF B 6 [FY]-R- [HSAL] -

[LIVMF] -D- [STAGC] - [AS]-x (5)-B~x ()~ [LIWM] -G , ¥ F N- 3 ; [LIVMFY]-x (9)-
[KREQ] —x~ [LIVM] -G~ [LIVM] - [SCI-N-[FY] , & F e [ #4; [LIVMI-[PAIV]-[KR]-
[ST]—x (4) -R—x (2) - [GSTAEQK] - [NSL] =x (2) - [LIVMFA] , % BUBEARAL FC-3, W#s
BAEAFO, BMNMRE-AFREARSE, CERBURKREESR G5y
"I & L3R (Bruce N.C., Willey D.L., Coulson A.F.W., Jeffery J., Biochem J.
299: 805-811(1994)). L |

ZI:ﬂiHHé‘J%ﬂk%ﬁJ:i&Wi/i\iﬁké’a%ﬂFﬁd&ﬁ, HARHUNENES, BN
BANRB/HEEMEKENTRR, RRARENSI LB R GOMLER, HE5
ANBUAR, ZERBEAWEF, BHR, AN TASLHEW 6 5RETE
HRERF, Blin Kt M4 AR & 8 (HNPCC) %55,

o LR 8.8 FUANGNEES R REERA, TABER
BAYHBTSRARNEE, BANEY - EBRESRES 55X bRBHR-
WEFE 8.8 e, RAREERMNEGNEARRFF. FR-MEEW .8 BLS
BEANDBUAFRREEFEERBRERRS THAEARER T HA. RHE
BT RABRFRERSH R/ RATHREN, HhD B LS00 LFEEER,

.._1_
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LAY —AE w%wmwmﬁ——g -FEE 8.8 LR R, X
T FofT A 4y,

AEARE N EHERRRRDELS RN FBER.

AEVNE - NENERRAHGOR-HERBS. 8 WEBERNEARK.

AEPANE - NENRRBEAGOR-BHLER .8 WA ERNEE IR
R

REVHE AN E BB R-TTES. 8 1y F k.

ARRME AN BORRUA ALV S B——B-HTFW 8.8 otk

REAWE - EHHRRETHRRE RS h—— - ES 8.8 LS
W HHA. B HRA.

REANE - NENRRRDW AT 5 R-MEEH 8.8 REMLHERY S
. '

AEAHR—MOEHSH, HEKRARY, Ba4: AH SEQ ID No. 2
BEBRFFINS K. RARTHEE. AWERABRTEY. RSN, T4 KE

E A SEQ ID NO: 2 B XBFFIN S K.

AEPEFBR-—MABNEBER, AU TN —RUERFARLE
& '

(a) %645 RASEQ ID No. 28 EMF TIN5 M S B H ],

(b} 55 B8 () BN HEH;

©5@RONIBEERFARAZITMBENN S Y FR.

Eti, UFBHEROFFREE FTHN—M: (@K% SEQ ID No: 1 #
414-656 {L#y /¥ 5); Ao (b) B4 SEQ ID NO: 1 1-1077 Aty ¥ 5. |

EEXAZNSR-—REALRVSUERNERE, BIALRAERK —HAZ
BAREIBLWE O, GESL. HERSPNEEHN,; — AR
R E WM AR KRR SRR Y £ K 5k

AENEF KRR ERRNS KRN E SN TG, |

FEPESR—HBENRB. BE, FRRNHR-FE R WS, 8B B0y
Mk, REBEHNARRABSR. RRAESBRA LN R RBN LY.

AZREPR—RESMAER-FEARE 8.8 B RURARANERAE
WAREN T, SERRNAYREFHASRBEL BT I B ERFA TR RS,
BERMNAYRREPRLNS KR L EH.
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AEXAUTR—RENEEY, CLARLESRELRNY. BEH. B4
FUR MBI LR ¥ b T8 % 04k,

KERRFREXRANE KA/ RSV ERAESER TRITHE. REMERR
SRR FRE-E R G 8.8 RA U5 RER NS Ak,

ARANREFEHFRAXNRRGAT, HETENRRARTELBTE
THy.

FRAFPRAERBFEAN TR ERER I AT RA B THE L
“VRFF” REEBHR. UERRIBERELABRRELD, bTUREHE
ﬁémwwmmm,tmwu%$ﬁﬁmﬁw,ﬁﬁﬁx%ﬁﬁX%,%mm,m'

B CREBRFI REEM. K. SREABERFFREABRES. SALHES
m BEABFI SR BAREENBURS TFHALERF B, XM “2p”
R “EERK TRAKMEEBRFIIRM A SHREE RS THENZENRRE
2.

FURRLIMER Tk BH—#AA— —AREMEEBRBERAL A
ERFIIRRCENSBERES. FARETOEALRF AR B RTH &
ERZGHFRN Gk, BARBK. FETEE “RFEN” &, Heshiyas
BARGREERB XN ENRLERE, DA EARBLEEAR. &b T
BAERFHEE, wACEREEL AR,

“BR” REEGEBRFFIBBERF A A RSN EERE BNk

BN B B REERARMAI R SR IFNRE L RS R RE L
HWATHL, M PREMERBBERAN . B EHHTANELBRRY
FRES - BRINAEBBY SR, |

EMEL REAARBRDTHEN. AUREWEIRNEG R, X0
B, RE “REFBEN" EZHERY. EANREREORRI A BAESEHHH
S A VS R DY EL L YT

“WHF” RELER-BEE 8.8 S48, —M 3 RAE AR LS NG
FEAEEREE ST HARNTUGEEOR. S0 BALEWREFLET
FEW-WTEM 8.8 WoyT.

A" R MR R Y5 B S, 8% AR, —mﬁmmm
TR S A M EREAREERGAT. BANRNEHYTUCEES .
VB BANAYRAETLY 5 B-BEF 8. 8ty 9T

_3_.._
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LX) L I AL X )

“AH” REB-FLREMS. SRR A AL, AEFARELNABTREAL.
HEeRtH R R R -FHT RS S ML T A MR, bR R k.

"ERALA"RRER LSRRG A EXWREES. L. BARETHER. |
FHPRGABARAR BAFENEE RA ARG R-HLHM 8.8, XA Fame
LR 8.8 AERURAHBRER Efbm 48— WE% B-FEFEE 8.8
% KW ShE T L B E BT 5 4.

“EAMY” R “HA REEAFHRREREAG T ELHERA NS B H
BRARES. flan, FF “C-T-6-A" TEEINFF “C-A-C-T” &4, B
AFZEGEANTUER)HRAHN., BRE 2 Wy EH} ﬁﬁﬂ‘ﬁz*ﬁﬁﬁzlﬁ]ﬁ'—‘
XAMERBEAVIELH.

“E RN RREAGEE, TUERRORAEREZLRE. “BLoEE" Bf—
HHEFEAHFI, REVTHONAELEANNFIERERNAR., XfHE%
%Wﬁﬂﬁﬁ&ﬁ%ﬁﬁﬁ%%ﬁ%ﬁ?ﬁﬁ%i(%MMmWﬁﬁMnmmWﬁ
F)RBA. EXLARNFARRAXEH4TRL N ELRABYF A5 RF 7|
ENFEMEERESEGETHES. RAFEARTHUREREY RG2S
FRES, AAFRUERERGNAGERRAFINENEA KRR RAEEY
MEAEA. . |
“MERETLE” REEAASSHAERBUBF T LB P FRHE SN
BAOE. THS T FENEREARELR, 4 3% IYMEGALIGNAR /¥ ( Lasergene software
package, DNASTAR, Inc., Madison Wis. ). MEGALIGNRR /¥ W AR4E R [E By ¥ 3= #mCluster
ERBRE MK S MHFF Higgins, D. G fo P.M. Sharp (1988) Gene 73: 237-244),
ClustersZ MM ER ABAT L MM E MK LA FFIHFIRE. REHEBURR
R, ﬁAﬁﬁﬁﬁﬁdﬁﬂﬁﬂAﬁﬂﬁﬂBilﬁ]W*ﬁﬂ'&ﬁﬁ“g‘-lﬂﬂt'l:iﬁ'ﬁ

FF5|AL Fr 3B 7] IE B By A A 3

100 (FF 5UAHY 2 230 — FF 5| A (] IR & 2 3K — A 5B [ FG 2%, 4 30)
A0 T BLB R Clus tersk B A 4138 & 8 7 3% fuJotun Hein 2% B 5|2 ]

A BT R Hein J., (1990) Methods in emzumology 183:625-645).
“RAE" R EABRF 5 X (8 HE 5] 2T b A R B R B AR A oM R R AR T
ERANER. ATRFUERROEAXRA D, FRAELHHEERTLERLALR
AW FEENNAXRTOEMERTPMER, AATYa G ASARS
HMEASRNAEARTOERLR. FRARMELAR; HEARAMFHAR; RAB
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Ref A S BE; SEABRFAEAR; XRERAREARH.

“RX” RHEHEHONARRNAFF BN ERFF, “RXB” BH¥E A
PUA-ENTE T T A

ATk RAGHFPR B R R B . TR T LR T
A BEREASBERT. HRMTADTRERERRPFHIEL DY BN
%K.

Wtk RERENHEITREK R, 0 Fa. F@b), RPv, HUBRRES
B - JE 8. SO L .

ARG RRERES ARSI ARRT RIS RL RS ARKELAR
fil, B4R B R4 4 E M M Hk.

AEN” —ARRARAERRAIE (Flip, £RE RS HRHELRAR
W) ZEBE. v, —MRFANSUERBSIREETEH W ERERE
BABLR, ERENSHERISUEA - LRANEIRRET S 2 R EHI R
AFBRELSEN. ARNSUERTHEX —REN B, LTHIHGIRYT
BEEBRE-LEWN B4, BARERASWTRCRATENRL, BT
IRE A B, |

AR, “DEE” BRAWRALELFEF LB RR (WERXRN Y
B, BHRENRRRTE). mAERERNNRRARITHS RUEBIS RIS
HAEALE, ERRNSREERR S R AKBRRA T A EEN MBI T+
T A E by, | |

WmAXFR, “AEHR-FHIEEHS. 8" SHR-FAEMS. s XA FoR
RELMANEUEE. BE. BARXTHE. KPR ERAR RAFES
FURAMBASUR-BETN 8.8, B4 b oha0 5 Bt 4 350 B 79 4 BLRERE B
TR WS, B 8.8 4 B AR A

KEARGT — M0 5 Kh— —B-BE 8. 8, L&A LR HSEQ ID NO: 2
T BERFFIARN. REPNSRTUREASK. RAEK. SREHK,
RAEASHK. RRANERTURARELN =Y, REMFSRNZY, B
REAHANRUSERE B, 28, B8, HEHY. Ravidldne
B d&k, RESHAAFEYRFANEE, REVNEKTUZERLE, BT
MRIEBEE, RRUNSRETAERTREREY FREBRBE.

AEVEAER-FTEN 8.8 AR, MAWRXOY. WARAFRE, A&
“HB. “DTH” Ao “ROU4" RAEF LREAL N B-0ETEEH 8.8 MF M

_5._.
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-ha L]

AMFDRRFRNSK. REESROA B, FHERR XU TR (1) X
—f, B —ARENMEERRERRFEERTAEBRE (RAWRETFEE
BAL) BE, FERRNEERTURLTURE bt BGT RGO, R (11)
WM, EPAREMEERARE LW EARARREXARRCERAE;
R# (I11) ZH—F, REBRREREE -y (hEEERERHHLE
Wi, iR o®) B RF (IV) IR, EFRNNEERFABEGHR
BT RS S AT (ol S AR % SR RS K F PR E &
FFF) BEAXHMR, HHYHEE. ATERREBRBA Y ERABEARAR
MR E 2. |

AEVRBTHENUR (SHBR), EAHFDEA SEQ 1D No:2 HAR
FHltE RSB ERER. REHNEHERFIALE SEQ ID NO: 1 W HFRA
5. REVHSHEREMABBARE cDNA XEF LA, CASHEHERF
1ok N 1077 AR, HEFFHGEAE 414-656 K0 T 87 MUKR. k% KA A MOTIF
WASAER 5, 407 BB R AR 8. 8 JLA MOTIF Fr Rk &Mz s,

KLV S HEMTLUR DNA B AR Z RNA B A, DNA BRAHE cDNA, HFH#H
DNA RA L4 A& DNA, DNA QLR B4E R B Weteh. DNA W LR Gt o kR
., BARKREKNETEFFTLSE SEQ ID No: 1 R BBERFHERER
FHMERK. AL AR, “BHNEREERL AR5 LA SBQIDNO: 2
HWEORK S, 125 SEQ ID NO: 1 i AN RERFFIHEFNHERFT.

Y%L SEQ ID NO:2 HRBZBA S BHREE: RARRERARBFI;

B % FK 9 550 FF 5 Fo 4P Wt A 450 40 0 5 &%gﬁw%ﬂﬁﬂ(#ﬁﬁﬁmm%@
F5l) URERGRET.

RiE “GBERNERER ﬁ@ﬁﬁﬂ%;ﬁwgﬂaaw@ﬁmmﬁﬂ
fo/RERDEFFIHEHER.

KEPESR L RERSBFRNERE, REDEXLHARANELRF
SIS KRS KA. XRHAHTEN. REUHROERETURXRL LW
ERERERERREANTRE, XEUERERCCERRERK. RAEH
HAENE R, WAART BN, SUERER - N SUFROSEHLR, BT
BE-ABEABEROBRRE. REAREN, EFLAERLAXRBON SN
k.

AEVESRE U LFRRUFARRASHER (RAFALARAED
S0% HMBEA TONEEN). KEHENBREPEEAGTERRVIRSHY

_6_
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BMTLAXNERER. ERRAT, “FREH R OQOEBRKETRRARS
ERETH e fosk i, 2 0.2xSSC, 0.1%SDS, 60°C; & () X o mAEHF, v
50%(v/v) B BERE, 0. 1%/ 4 fm#/0. 1%Ficoll, 42C%; RORNEFELAFFIZHEM
MEMREDE 9% L, BEFR IMUERARERRK. HH, TRXWEHERR
B £ k5 SEQ ID NO: 2R R RS RA RN EMFEH R iEHE.

AEHEFRE UL HRGFARXABRE B, WRRAFA, "HBK B
WEEEDS 10 MER, RFRED 20-30 MEHFR, EFRZED 50-60 MIH
B, REZED 100 MEFRULE. BBAFBRBTHFERET HEAR Gr PCRIBL
BER/BH)BERTE-FHEEMS. SHEHTR., |

KERPHE RS BERREUSFAHARE, EARBALEHR.

ARFHROR-BELER 8.8 WARNZUFRFFRASH T ERE.
Blin, AAGRBENREXBERLBLBHR. AUFACEBFHRT: DA
HAELFEMAS cDNA XERXURBERNSHERFF, o ) REXEHH
REEN N A RF SR ENLENS B R R,

ALYt DNA  BAFI e Al TR 7R KR 1) AEEA DNA 2% X4t DNA
Rl 2) %A B DNA FF 5 AFR 4R BT 3R & JK 09 TU4E DNA,

FRFEB W H P, 2EAEA DNA RTEA. DNA FRAIREBEAFERE
GUBAKFE, EBEXAGTEE DNA FFIHAEH. 2% EXEH cDNA B
FRFERNERAZEENREMMOE oRNA FRTHER, BRALRE
Bk cDNA . RICoRNA WA R CHSMABRAEAR, KANELTAE LEE
3% 18 (Qiagene) . TiHJZ cDNA X & i % 89 4 7 (Sambrook, et al., Molecular
Cloning, A Laboratory Manuali Co}d Spring Harbor Laboratory. New York,
1989). HETSEI L BRI M cDNA X, v Clontech /8 KR cDNA X /. ¥
BLERARSHENEAN, FEEIORAT LB TE.

ARERFEMZE cDNA XEPHARLANEE, XEFELE EFR
F): (1)DNA-DNA 2 DNA-RNA %%5; () AFZXEEDEHEAR LR, O WZE-
HAE 8.8 WHRIRNAT, OAIRAKFHARNEAWEFYE, AN
ERFANEOF N, LRAFETER, WTEMHTEREGHEA.

EEQORFEF, RXFTANEHRERLRANSIUHFRNEMT—HL2 R
B, BKEZED 10 A AEHER, RERED 0 AUER, EXRZED S0 M EH
B, RFRZED 100 MEER. hsb, BHOKEERE 2000 MERINA,
BEmh 1000 MEHBIA. RAFANEUBEREXRANEARFFIGE R
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L] [ ] LN . - .
cae sca  “ee” aee 13

B tA FAL A REy DNA R, REPNEAEXRERERBYATURERS.
DNA #4T B9 ERE T A M M FAL &, HAKRE CoptSnm) &.

EEOMFTET, RAR-WLFH 8.8 g&]f&zﬁé@&éf‘%‘m%ﬁ#&
AR dm Western EPisE, MEHMFEE, WK ALRZME (ELISA) &,

R B PCR # A ¥ # DNA/RNA #5 ¥ ¥ (Saiki, et al. Science
1985;230: 1350-1354) WA R A FREAL VN EE., HHURREAXEFHFZ
Aty cDNA BF, ¥4t 3 RACE 3% (RACE - cDNA KtRE Y W), AT PCRE
BN TRERXFAFUARANSUERFIELELRE, FTHERS
M . TR L 5k ol 1 B L ok o T Ao 4L 33 By DNA/RNA R B

mEFABAGKLANRE, SAEM DN FRENSHERFITRY
W MBL B4 4 k3% Sanger et al. PNAS, 1977, 74: 5463-5467) W&,
XEZBERFFANELTATLRNFRANES. HTHREL2K DNAFF, A
FERE#T. AHEENESNLKE cDNA FF|, 4 ERLKE cDNA F
7. |

AEALUSRAEEALZANSBHRNEE, WRARLRANREKRELA
B-FEAEH 8.8 REFFLANIRFANFEAR, UREELAHURTLER
KU Fd % ey k. | |

ARH, ROB-FLEE 8.8 HEHFRFFATHENIRKY, UK
SHRREFRSHERNEARK, AF “BE BAARRONEERE.
MEA. BERY. MYaREE. BAGNERFEOREE. BEIRER
REfEk, EREATEANREOEETRT: EAEFREANET 17 B #
F#y %k 3k # 1K (Rosenberg, et al. Gene, 1987, 56:125); LR FHBRF X
¥ 4 DMSXND % ik # 4k (Lee and Nathans, J Bio Chem. 263:3521,1988) fuft B
BT RANKRETHRAENEAK. L2, REMERIHAALHORE,
EARETBRASTURAFHREARAEK. RERAH N EERAEREY
SEEHREE. BHTF. KREEEAMERLTH.

APBWERARRBE A THESGER-HLKEMH 8.8 & DNA F
Flfn ot st K/ MERB T RARK, Wk A ER S A DNA FA . DNA
SREA. AN EHSE A% (Sambroook, et al. Molecular Cloning, a Laboratory
Manual, cold Spring Harbor Laboratory. New York, 1989). Pfik&y DNA 5%l
THREEDNRABERPHNELYRFTE, WS RN K. BEEFTHR
RWHTH: KBATEN lac R trp BT VEBGN PL BT XBEH

_8__
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L] [ ] o » L] [ ]
ane ase  Tes" ens 14

FaE N IMEREHT. ISV MEHBREHT. FRAORNSVIOEHT. R
BERFEEN LTRs Rty —LP oW TRHRRER AR A ERR AR Z
hEAMEST. REABRAKRABEERLANBBEEREL A APERLLT
%, ERKPEINNBIFARLERAEHERNG AR P HEIRIME. ¥E
FE DNA REWMAERAETF, REXHH 10 8 300 AEEst, ERATFEHT
U EBEENE R, TEANATAEELHAN AR My 100 3 270 MEE
S SVAO BT, EAMRBERY NN LEEBTURBRREHERTE.
%%,iiﬁﬁﬁﬁﬂ@%*¢ﬁ?¢ﬁ%ﬁﬁﬁﬁw,u&ﬁm%ﬁ#%
hHEET M EERR, PXEEAREFRAN AT RERE. FERAMEU
REEHLEE CFP), RAFTABFENNRERALHREANE. |
Y- BERARE RS AR BEYNEE/RIREAH (WRF
F.HEBETE) pRBNFLER. o
AXEHS, BUR-FHLER 8.8 WINTRBCA ISRV ELARK
THABEBAEIEN, UHRSA ISR FRREARANERIRAEE
M. AE “EiXmp RERERE, radel; RRREXYEN, vEE
M RETBEXNEE, wELGnak. RANATH: ABFE, EFF
B apepviEEYIEY; RESRvEE, HHEK;, RASRORE
S2 2% SF9; FHMamfEtw CHO. COS = Bowes BEBEHRF. |
FAZHPT LN DNA BRI RSAHR DNA FRNELABRHEALFLHHETA

KFBERAR Ry E AR, SEEHNERE M ABATES, BRK

DNA BYRR 2 A Ap T 34 K M5 WIE, i CaCl, R, iAo RELRY
BAFE . TRARNEA MCl,. WREE, HALTARFANT EH#A.
U EERAMAN, THALTE DNA #87: BREATRE, REEAN
REEEMEN. BEL. RAGAEE.

WM EL DNA BA, AAXRVNIUBIRFFTARRRRALTE
4 4R % B MG 8. 8 (Science, 1984; 224: 1431), —BRUAUTHE:

(). AAEAHNBEA B-FEEMR 8.8 HERTREERK), RALA
FEHERNEARARARRLRLFCENF IR, |
CQ.EAENRAEPRAE I ER; |

). AEEREREBPLE. HLEER.

ESR (1), BREFAGELEN, BRPFANERETHOSMY
MEkE. EETHEEMAKNAGTRRA, YEEENAKAEL NG

_9.......
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WEEE, AABENF: WREERSRLFFD HRBBNENT, KERF
3 3 — Beet

ESR () ¥, BASKRTARTFOMA. REGRBERE. K93 5
s, WREEE, THARNEY. L¥HPXEREEREND T E2E
AL EANEL. XETERAGBERAR RN, XBFEAEEFLT
BF: MGENLE. BAARALE GV E). 0. BERE. AFK
AFE. BES. AFHEN BELR) . RMEN. BFXEEN. BRAHE
¥ (HPLC) ot B AR AMBEHERRX LT HENE L. -

KEVHESRURES K ERN. BARN RN TEEATRRHT,
Blin, TRTTHRME. W ERRIE. HBR. £XKE. HIV BRERLERE
L

B K B B AT JE S5 55 T AR 3% Yy NADPH—R B o9 440 6 JE gk — 5 R
o, BLob it BORBEME. BMEEEEE. d-alpha-REAXEBME AR, WIRE
F AWM. 2, S-—H-D-WBMREERE, XLHAEAKERMY. XEBHRK. W7
BERBELBHRFTENEA.

FREN, FANR-FEERYEA = BB ENNRTFF, THERNRT
BRI RN RIEEEN notif FrabBe., MRAERFIMERRER S RB-FEFEHN
K, BAKKAEARMTE, 5 KM XGRE. |

AEEFNSRELHE L SR-HEEMA AN AR, 0
SRAMEF PR LRBEFNBERFFIMR. KLVFHSRALPR-HER
WAL A E N, PR NRTRAGRER Y FRARR Y 6 S A K not if
MEHS RN RRE, ATSRAGERE. XEFRE. HARERBERE
., HTERAMANER.

BAMELTERMTRR: 1. SMih/m w5l /160 & . B S
£ TR R AR RO M BT L (SRR ), R
% 5 R P R 1 A 9 O G 9 9 B T i B KR AR ALY
BARR, EmIEENOFANSEN T NEASKE, KERKHELTRR
ARSEGAT G, ROEHEETL; 2. HLBETHREKEBERE, 7
RARRBAAHRHEMELI LR, SRUNMNERKANNERSE; 3. BRHM
FUREURAMOERETERALEY, TERAEFEHREEARHTE,
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M ERD; 4 WREXLFHLHERRAE, REAET, BRESHRR.

%éiﬁ,%ﬁﬁﬁﬁﬂ%ﬁéﬂfﬁﬁwﬁﬁ,ﬁmﬂﬁﬁ%ﬁﬁ%ﬁi,ﬁ

Sk A FEE TR

-  AEFRGENEFEAL

LG S8, SHEE, SREXE, AR, REBESIRE, SRR,
WEMAT (k. BRHK. RN LE), EEMRsDRE,
Mﬁi,ﬁwﬁﬁg,ﬁﬁﬁ(ﬁﬁﬂﬁ)%; :

l\%ﬁﬂ%:ﬁﬁ%ﬁ*sﬁ%ﬁﬁ%&m&,¢ﬁﬁﬁgﬁﬂ(ﬁﬁ~%ﬁL
R/ W T s R

3. BARSNE miﬁwﬁﬁw(Fﬁdﬂxﬁﬁﬁﬁ%&&ﬁ%(ﬁ&&ﬁ
) %;
—.  BRER: REMaNE, BASRE, wEERES, RREFWERS,
PR L (B, MM Slak, FAngdnErns;

WRRGER: AERER (AHREERES ENFER. SRBLFER.
BEMSR) BMR, BENER, KLERER, B BRE

WM. KRR KBRRBE GF. H. R, K BbE) £ERARR (HEkE
| k. EEMRK), RERERE (BIWX. BRI

I

5 2 MUK oh b FELAR X R
= BRRAE BR®): ®/iaR, Jﬁﬂ:&ﬁ% WA #E %}ﬁﬁﬁ#’, 1
Uﬁéﬁﬁ,ﬁ%,mmﬁm%,ﬁkﬁ&ﬁ»%ﬁ.&@,ﬁﬁ%#%,
HERME RER): AW, BhLE, &/GLHCHE. WHE. BB, &/
s (MLAME. CHRY. WIHAERRE. ﬁ#ﬁ%ﬁm B @ﬁ)%
e3¢ 2% 5 |
WK BATRYE, Biihd, ASKE, RARY, AW, HLE,
mﬁﬁﬁ(ﬁ%ﬁﬁh%%%%%&,Wﬁ%%?é,%ﬁﬁ%ﬁ$m 0
Bk, BB (FEABE. LRE) ¥
2. RME: RS, M8, FTEABRRME, £k/IRMERS FTEARES
3. HEE: BRWRY, LEBMA, b (CRKEFMER), ME (WHR

J1

:_.[ll‘
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CA AR .
B AR, AR, WREE

WHRE (PG) %mz#m»&m/\mw ~HEENASNE. REZHT
LM MR, T PG AH A B. DL B F. G H. I $8, WAMKEALTRAA
AHRABIRE. FEXAETHM. WHERIR. ARBAEER, RN
FAHBETIHRRORAE, BUERREERRRT:
Bl &R (TXA)), XAFHFW. HUOERL. REEX. AR, eBREL
(PGE,) %; '
SE&ELR, FRKANSKURZS KAERN, BAHHANTEERATS
MEREYH, AXaEER. CHEAY. XS, KemREd. AEW
2. RE%E. | |
EEALRETH AL WUERRE BHH) REE EHA B-WER
B 8.8 WAMMY .. BANREGR-HETH 8.8 FIMERYEEF LW,
MEAA L MRS AR IEEEA XN ELLENRE. Alm, RELHAY
FET, BRI DARRREAR-FELRMRE 8.8 WEMRA SR CHB-FHELRES
8.8 —m¥NK. REMNECHWRBAHEMBEERHES.
B-HEEE 8.8 WHAMNGEREHNHK. Lew. %Mw%u
W%, B-WTEM S8 WERATUSR-FEE 8.8 £oX KL, &

RAHESRE T4, RREESRABREAL L ELS KT R BEL NS

. |

ERBERNERN LS YE, TUHB-HLEH 8.8 MALASHUE
h, BN EA YA R-BEE S 8.8 fuit % F A E A B R
SMEFERERR. ALRBRLSHAERF %, TUFRHRFHRMNER W
FHhGEHFELUY. BER-BHEEE 8.8 LANWSRSTTERBH b AR
THASWEALRE S TERAY AR WM S KETKS. Fhu, MR
W B 8. 8 AT HATHRID.

AEPRETASM, RIEHBR. 145, 20PRuh@BEdHEN
EERAHTE, RERETURS EEAGRBRHE. KL AERE T4
AR-FEER 8.8 REREEHK, XERELEERRT): 5 EEHRE.
BEEHA, kAWE, MK, Fab FBRAMFab RAXEFLHE K,

Sk A T AR 8.8 ERERAEAIY (WRE, M
ABE) hy%Ba, $MENTATHBARRNE, AEERRTHRENS.

T —-12—
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HER-FXER 8.8 WEATKRNAEANBRLEELIR TRXMER (Kohler and
Milstein. Nature, 1975, 256:495-497), ZMH AR, A B-mEAXMHE A, BBV-
RABEAE, RAERRFEARNTERESNKAAARTRALANTEIRAE
7= (Morrison et al ,PNAS, 1985;,81:6851), Waﬁ&bif"i%ﬁﬁié@&ﬁ (U. S.
Pat No.4946778) 40 F i F 4 = Hi - WL JE 8§ 8. 8 ey ek Hitk.

BE-HEEME 8.8 NRETATARARMERAR S, BRAUFRFR T H
B —BF 3T R BE 8. 8.

ER-HEEMR 8.8 SANETRAKLTARNERLES L, EANEKA
THRBERCESH., XA CARETELY - REQAGRLH T ERAT
HEARGENRHGREEREY. |

FERTAT R4 HENE—SARCY o EEE. H-FLRM 8.8
AN EYRAATSAEREYE R WEREE, EXRED, LEM%)
EheEs, —HBENFTERAREXHA 40 SPDP, KEHAEH AL, BX-R
W, BEEZEETHAL, IRLXHETATRAXE-HELFEMHK 8.8 M
ey o |

EEVPHRATATFATRAN ER-FAER 8.8 HXWERK. £TE
) B B AT DA s L R -BR R R R 8. 8 M T AR L.

ARAXSREEPEMLUB-FLER 8.8 XPHDH AR E. X
REEAGBF RS, BAKE PISH NEARRAERE. KB 55 R o8-
EER 8.8 AT, TUAKRBER-HLEMN 8.8 EARKRFTNEEZNMA
T o - B 38 L W 8. 8 AR A AV KRR .

AEPNSKETREREI, A, 2RTRAWES. LEIBH#TR
BHE, FHT -SR-S R =% NBBRE KT, IR RATR S
. GEB-WEER 8.8 MANTRUTATAMABTEN, BERTERT
R Ty FR-HTREHE 8.8 WERABRY/ BN ERAFENERYA. £
FRARREY. EAWEARBTEADRERRD TRIHA FREALROE-H
HE 8.8, UMK ABESAR-RTRME 8.8 B, fl, —HARWE-HL
FoE 8 8 TUREEN. RATRESAHTYIBBWR-FTFE®RS.8, BTS5T#H

WENES, ERZESHTEYE. AREANERBTRETH THRTE-H

KW 8.8 RAKRFEUREFENER. RETRENKEARBDERTIRE.
BFEE. REEHARE. RARAERE. SOREETHATHEALR-FER
B 8.8 MABMHMEYBZANAN. HAEVROR-HER® 8.8 WEHTRY

=13—
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&R S &AM =T LT B A XH (Sambrook, et al.). FHEHAHEE-HE
EWS. S WA NERTLEANBREKTESEHARN.

SHERINALARARAN T ELE: BB EFREEENAKRALAR
B, REAKNBIBEQRE. FEARARE LW I BERENERT, B
Ko BB ARNE.

04 B -0F 35 % 8. 8 mRNA B9 EM H R (BIEK X RNA Fu DNA) u&ﬁﬁ)@&
AKXV EEZ N, HWE MRS REOMSE RNA B RNA 2 F, HHEA
NEZEHALTEENNE RN HRERXEHTERAVEAR. KM RNA F0
DNA BHR B 7T C 4T 84647 RNA 3 DNA S BB/, WE AR BBBLY 4R
REREMEBNHEARC EREA. KX RNA 2 FTRHIEHADZE RNA 8 DNA 7 5
TR Rk 4 FAK/E. M DNA 5 5 B & B H 4kt RNA AT B 30 F 10 T 8.
HTHWEBRATHREN, THSRTEARFTENE, PHRAMNNFIK
B, BEEHEXHNESNAARARER KB TESR _BE.

BUB-FEEHS. 8 I HFRTATER-FERM 8.8 WHAKRRND
W, BAR-HAEE .S NINFRTATRAUR-BERE 8.8 WREETR
ERFRAETE-BLERS. S By RY ki, kD %-HLFE 8. 8 & DNA 75|
THFAERFABTRIUMNGR-FHERE 8.8 WERZARN. #XHRLE
Southern EJ#FsE, Northern Epalisk. BAAX%. XBHERFEHRAFHK
BEA, HXHRAAEHTARLRERE. ARENEIBERN —HIRLH
Y HEAE ZEMMEF Microarray) X DNA ¥ K (X& A “EESR” )L, A
FAVAS T RENEREAMHAXELY. AR-BTEH 8.8 HRUI4H
P47 RNA-B & B4 K B RT-PCR) R4 M b T UM -B L Mg 8.8 MR
. |

RAR-HEESR 8.8 XANRELTHATHHB-HLER 8.8 MXMK
Wi, B-HLER .S RTNUAMESELFALRR-HL R 8.8 DNA F 4
W EEE. B, sk, EafREETRESE. THOAHEAL Southern
k. DNA FRIA#. PCR MERAXRREE. B4, REATRYHES
%3k, EMA Northern Bk, Western R T HEHNMEFRFTLERE.,

KEVHFFNREAERLRANMES. BFFLRRRMBeRELA
RERLANEEFTUERA%. BY, FELEREARLAEERNRK
. BE, RERIWETFIRFIHRE (BEL4 5N WREEFRILHTA
FHREREERMLE. BEARH, Y THXLFASARHAEERXEK, £

4=
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EENE - SRR I BINFF EHFREMKLE.

#WE 2, RIFECONAKIAPCRE| 4 (h&15-35bp) , ¥ ALK FH M FRE
b, RE, HXBINHHFPREZSAFARECRNEERASER. RH
MESARETHHANARZENREGERRT LT HAR B

TR B4 & 4B M MPCRAE AL, RWDNAR LB Rkt Hok.
RAZAHER TR Y, BIXUTE, THA-ARERERBAOFR
RARXFAXRTEAEEM. THATREREANEEXNRSLERM
#E. AREHRRAD BN REARTRLoLTHSE, ATHRRERSERY
cDNAJE, | |

CDNATLHE 5 b e e AR AT LR X (FISH), T LE—-AN S RAH
i HTREEREM., BBEARBER, £ M Verma%, Human Chromosomes: a Manual
of Basic Techniques, Pergamon Press, New York (1988).

—BERF MR RNLRERTE, RFAERER LN DECRRT
MEXFEEEERAH., XEHETLTHB, V.Mckusick, Mendelian
Inheritance in Man (¥] i i 5 Johns Hopkins University Welch Medical Library
BHLRE) . RETEIEHLN, RTEASYERUBREKRER EARR
ZHBRE. | ‘

BE, RENCRRBRERNMEFEHOMBEEHAFFIZR. WRE-
LR AGBRMTAREARERE, TARXEEMEEMFTRREE,
MERETREERNRE., WRERPARENME, BESRELETRRE
R G A, Ao R KT T LA A T cDNARF 5 By PCRET A0 U & 6k %
BB RECWODEEEPEFCLEANIHES, BMARTLES K
iR XM R B R KR A CDNA, TULRSOESOOANHEE TR EH H L —# (RELK
A 1E B o B Ty fo B 20kb L F — AN EED .

MUK RZANS K. FHEFRRENY. BN, EHRAHENS &
EHHYRELASEEN. IERETURA., HEE. 28, RX. ZHAK.
HHUARENNAE. HeMaLZLaRENFRARAAURT BB AK
RO RFBHR. XEAEWTUEAGIA TRRFEBT. |

FEXAERBEH - RRFIAEBNGEREAANE, FBPRA-—FHRFA
AEAWBGRALIELY. SREFE—R, TUAmME. EARHEEL K

AR NHHEENAF AN NIRRT, ARFRUHAS. EARME

WEREENMETHEARLER. B REANFZRTUS L BB
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EMESER.

HAAMTUNNEN Y REH, pmERAHE. BRA. BEA. LA,
BT. BAREAHNLERE. B-BERM 8.8 DUABRMHRIT /R FE Rkm
ERENERSS, HATEFNB-FLREME 8.8 A EEEERATH
SHEE, wHHF R, HHTHNRRE D W E L0 AT,

FRMEBEFARARANRELEYE, TLATREGRANERHHR
RAEWALRE. |

B LR A % U - R AR JE 8. 875217936 SOMNE A B Ao & HBMOTIFH A AR
B RS LR E. £ RE-MEERS. 8, THF72LHEMTIF. A
AEXBEFNFANALIAELRET, HOUARRA <" X%,

W2 AN EHR-TE R 8.8 RN BBR R kB (SDS-PAGE). 8. 8KkDa
HEURNATE. BLHBIABHNEOLY. .

THEALALHES, R—FMEALY., NEMR, XBERARATRAX
RAT AR TREARTEE, ToSMS bk AR A R R, &Y
18 W A4 Sambrook A, AFHE: LBEFM New York: Cold Spring
Harbor Laboratory Press, 1989) W FriRdy&fF, RiZEHlIa) Hr N &4,

THH 1 B-MAEHS AL

 ARRAERN/E/ A — B RA B SRNA, AlQuik oRNA Isolation Kit
(Qiegene A8 8 ) MERNAF A Epoly (A) mRNA, 2ug poly (A) mRNAZ i # R
FRCcDNA. F|Smart cDNAR B&RH| & ( % & Clontech) ¥ cDNA ki Bt € 18] % N\ B pBSK (+)
#4& (ClontechA A R) W E TR AL, #4DiSa, MEMEDNAXE. FDye
ferminate cycle reac't.io'n sequéhci;g kit (Perkin-Blmer/A & & f) FABI 377§
W (Perkin-Blmer/M &) MEFT A LM S fu3’ AW AF 7. WA EHCDNAFF
5 5 .4 th /> 3EDNAFF 7 848 % ( Genebank )3h4T thEk, R A AL b — N 1817d06
B CDNARF 5 b 37 t9DNA, B3 & Bk — % 51 5| 1 2 ST B BT 2 B 4B N\ cDNA |y R AT R 1
M. SREW, 1817d06 %K Hi & 4K DNAX107Tbp (fmSeq ID NO: LFF )
I 414bp ZE 656bpA — N 264bpy FF 3K IR AER (ORF) , R — MW EE R (JSeq
ID NO: 27 %) . BAVM B A 4 HpBS-1817d06, REBHEERA4 A B-WEK
Fg8. 8,
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SLAEH2:  cDNA JEEE MY B HE AT

YA K 0 - R MR8, 8 R B R LR A B 91 F 51, FIGCGH Myprofile
scanfZ ¥ (Basiclocal Alignment search tool) [Altschul, SF et al. J. Mol. Biol.
1990; 215: 403-101, FEprositeSMBEMAITEMBO . KR Y oy - L B8, 8
52 MEMOTIFAR &, BRERTTEL, RHERN}0.17, B4 49.85; HMENI. 68.

SHHI3: FIRT-PCRY 3 %M 400 B -E JE B8, 80 B

JR P Jo 48 B RNA DY AR, Bloligo—dT R B'I%&ﬁ:i%i)i)ﬁ%ﬁ@.com A
Qiagene Wy & 4i{k /5, Al T 5 5] Hy #ATPCRY ¥

. Primerl:  5-CATCCTGAGAACTGAAATTGATCGC-3'  (SEQ ID NO: 3)

Primer2:  S'-ATAAAATTTTTGAATTTATGTTCAA-3'  (SEQ ID NO: 4)

Primerl A4 FSBQ ID NO: 1495 3 &9 & 1bpFF 38 8y IE 5] 7 71 ;

Primer2ySEQ ID NO: 145 43 K | ¥ 7.

P8R R B Al 7250 p LR Rtk B B4 S0mmo1 /L KC1, 10mmol/L Tris-
C1, (pH8. 5), 1. 5mmol/L MgCl,,200 umol/L dNTP, 10pmol5|#4p, 1U#Taq DNAK &-BE
(Clontech/A & = &). 7EPE9600RIDNA#YE 34X (Perkin-Elmer A &) L% T 5| &4 K
R25ANE B 94°C 30sec; 55°C 30sec; 72°C 2min, FERT-PCREY[E] Btk B -actiny
R BB A 23 0 4 R <Y R . 4K 75 M R QIAGENAN 8] By ik M ik, FTASLEE

CHA i B pCRE R L (Invitrogen/A 8 = & ) . DNAKF 5| 447 & B & VAPCR/™= 4 ¥

DNAJF 5| 5 SEQ ID NO: 1pF R #h1-107Top 4.

S 4: Northern BpiFykorA7BE-BR L L MES. 8 MR ik:

F — %% RIWERNA[Anal. Biochem 1987, 162,156-159]. k@ IEM KRR
BKR - R, WA MBRNEMN- 2SR Sy, 0. MZ B4 (pHA. 0) XP4
BHATHYR, WAUFERGXRML/SERHEF-FAE (49: 1), BREEHN.
FHAME, WMARHEE (0. 84F) FHREYHCBARNALRE. #1785 RNAN
FRTMZ Bk, THRABFAS. A20ug RNA, EA20mM 3- (NBHKR) FH
% (pH7.0) -SmMZ. B 44—-1mM EDTA-2. MW BERY 1. 2UBE G MESR I E 4T W k. RRE#
BEMRRAEEME, B oa-"P dATPE M 5| Mok 4 & 2P-FR D YDNALR 4. FT A
HIDNAZR 4t 24 B 1 Bt 7% B9 PCRY™ 3 iy BE - 11 38 J B 8. 84445 X /¥ 5| (414bp E656bp) .
32P-FFIE A4 (2 % 10°cpm/ml ) 534 T RNAWY R B 4F 4 R — WA P F42°C
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A, FARALA S 0% BRAE-25nM KH,PO, ( pHT. 4) =5 x SSC-5 x Denhardt’s#
HA1200 pg/mleEHEDNA, £ 25, WAL x SSC-0. 1%SDSH F55°C#E 30min, £
&, MPhosphor Imager#fTotifue k.

SHHS: BAR-TEEMWS. SRS RL . AW AL

MAESEQ 1D NO: 1fe W1 ARG FF, ®itH—&Red #slw F5
W - o
Primer3: 5'—CCCCATATGATGCTCTGTCACCTTCAAAGGATGG-3' (Seq ID No:5)

Primer4: 5'-CCCAAGCTTCTTCAACATGCCGCTTCTGTTCTTC-3' (Seq ID No:6)

SV BB M S 3k 0 Bl & A Nde IAECORIBE W1 &, L5 280 4 B 9 8 5”3 fw
33 By R AL F 5 Ndel#BcoR 1M 48 B F ik 4K J MLpET 28b (+) (Novagen/)
8 = %, Cat.No.69865.3) LR BM AWML, UeH2KEHEENPBS-
1817406 ¥ M, #HITPCRIX K. PCRE R &4 K: EMARF50u 192 pBS-1817d06
Fi¥10pg. Bl YPrimer-3FPrimer—44-5) % 10pmol. Advantage polymera:se Mix
(ClontechA& =) 1ul, H3FEM: 94°C 20s,60°C 30s, 68°C 2 min, 254N
3. FINdeIFuEcoRI4Bl sty ¥ /= 4 fu i KpET-28 (+) #HAT MY, 2B E K A &,
HETAE MBS, EEFWECARLEE XA AW o, ZEFHER (£
W30 ug/ml) WLBPHIERRIA)E, AWHPCRyEHAMME LR, HHATAF.
o R ML EE (pET-1817d06) AEALEF U ELREBUARFE
BL21 (DE3) plySs (Novagenih 8 = ). E&FMEE (HRE30 ug/ml) WLBHA IR
$akeh, B EWBL2L (pBT-1817d06) ZE3T°CHEKEXMAKM, WAIPTCELRE
lmmol/L, S&HHS/Ne, BOKBEE, BEFRBE, BORE LR, AtkL6
A48 % (6His-Tag) £ &M EFfE4AEHis. Bind Quick Cartridge (Novagen/:#|
ERRITEN, BB T ALy 8 EER-HL %S, 8. £SDS-PAGER, 3%, 7£8. 8kDa
ABE—%—w&¥ (H2) . HX4&W S ZPVDFE b A Edams K AR 3% #ATN-30 R,
BT, B RN-SHISA BB 5SEQ ID NO: 257 REN-RISAMAERRE T2
.

L6 HBE-TE . SR 4
R % KA R (PRAE &) &8 T RE-0E RS, 84+t 1 % B
- NH2-Met-Leu—Cys-His-Leu~-Gln-Arg-Met-Val-Ser=Glu-Gln-Cys-Hi s-Le_u-COOH
(SEQ IDNO: 7). HRiEZFHAF S0 BEEA L MR TOREHREE, FHESR:
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Avrameas, et al. Immunochemistry, 1969;6:43, Himg LR M EE A F KE &l
tEABEKENAEER, BXEBALEEESRAC T RA S EENE
%% —K., RAZ S ug/ml4 ik EEE $ A4S %a ¥ 00 R ERBELISAR E % i
W AR H RE. B A-Sepharose LA R Ak By K S tu o o 2 3 B 1gC. 3 % Bk
4 & F WAL fL i SepharosedBl b, B EREN EME IgCH A8 5 KA.
RIS L A AR T et i 5 BB E M98, 845 &

LHA T RRANSBERE BAERXEANEA |

ARV S BERF AR S BN R H R BAERXBHHS T ENA
#, WAZEHTERARBNILALBRREHANEEER cDNA ERZ M
ERRRBEHRXRENSHERFFPRBABRNSBFRFF, S —SITH
FEARNRL VNS BERFAREARNSBERFAEENALRREAS
M RARERE.

REHOE R AKL B S FR SEQ ID NO: 1¢%ﬁmAﬁmxﬁ%‘
A BAERIEY, FARBRR AR - SARTRESHRRANSHH
B )RR A S BB . RBEA R A AE A Wk Southern B
Northern Hp st Ff B0 5 %, BABRAMHRN S B 5B AR L
ARG BAX., XLHFANGSRE: BT HRNREY LA FAF4H
RABHABITHAR, WERBERBNESREYESBARBETERN S
RyFihs. REFARXABRSHRFCESANRXBABSS, FREEHRSER
BERAX., RXFBZE, kAR B4R RA%ESBRE, K LHAFA
BEBENAEAL (DREAREPRENEE) WEAXKREGLARY
BRNBNREE. REAMARANEHAERL: - XE4EEL5KK90%
HA® SEQ ID NO: 1 MR AN EMFRHA R, E-ABH4RBLE5RL AW
4% 4%% SEQ ID NO: 1 MEREAWELFBRA B, ATHH AR DEER
BREEEREL, ERFRENNARAAT, - XH44SHANATERY
BORTAURE. |
—.  F4thn A | |

WAL b5 B8 SEQ 1D NO: 1¢ﬁﬁxﬁﬁﬁﬁ&m¢¢&ﬁﬁ Jok. !
FOL T ER A% B R LA FE: |
1, H4KMELEE K 18-50 MEHR;

2, GCaB ¥ 30%-70%, ALt k4% Sk Je s i
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. AR IR E AN
, HAU EAAHTHEADARS, REX-FHETENERAIT, BEREZW
ﬁﬁﬁ%ﬁd—%ﬁ*ﬁﬁﬁdzﬁi (B SEQ ID NO: 1) e EE M EEARFF K
HENEHTRBRLR, BRI TFRBNRBEL AT SSURL AR 15
AESRETARE, WXt —BRTRAER; :
5, MABTAREERARENAIHREANMESES ER - P HLHA L.
%R DL _E A7 T A M Sk 34 R DT A4
4+ 1 (probel), BFE—%%4t, 5 SEQ ID No: 1 WAREK B RAFER
Eib (41Nt) ¢ |
5’—TGGAAAGCCAGAGGGAACCTGAGAATCATCCAGTCTTACTG-—FB" (SEQ ID NO: 8)
B4t 2 (probe2), BFH X4, MU T SEQ ID NO: 1| HEEKFBRKE

AR BB SERERFF (41N

5'_TGGAAAGCCAGAGGCAACCTCAGAATCATCCAGTCTTACTG-3 (SEQ ID NO: 9)

EUTEARER S BA AT AT H % AR BB 7R E S R
DNA PROBES  G.H.Keller;M. M. Manak; Stockton Press, 1989 (USA) AR E ¥ H 94
FEELHERSHED COTFAELRERED (1998 £HJK) [£] R & %
#, B¥HRiL.

B 5 A&
1, AAF &R ok 41 4 R B DNA

FH: 1) UFSRFEMENEEFALRNREX LB ARRE R K
(PBS) By Fm, AMIRFRIKALMR NS, REFPEFRFARLEHE. 2)
B 1000g BGHIREA 10 4. 3) ARARE% A (0. 25mol /L AEHE; 25mmol /L
Tris-HCI, pH7. 5; 25mmol/LnaCl; 25mmol/L MgCl,) BFHiE (X% 10ml/g). 4)
EACCABASRBUARIRAREN, LELLWELHBE. 5) 10008 Hu 10
A4, 6) AEREMRILE (% 0. 1g BWAKRER 1-501), FLL 10005 F& 10
v ﬁ]ﬁﬁ%#i&!&ﬁﬂi (% 0.1g ﬁ%ﬂ*ﬂf}\#.ﬁ:m ml), REBUTHE
B E,
2, DNA 4y KB 33k

$%: 1) A 1-10ml % PBS %4M, 1000 %5 10 248, 2) mwn@,ﬁm&
BB MEME (1% 10° @50 /ml) &P R A 100ul BMEEHK. 3) 4o SDS B
WHEX 1% WEAEEEMZ WSS EEMANDNERTEY, SHTHRSPEX
WH AR R, FABENEFR, X—EEHROLIC ARMAHE. 4)
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26

EEM K EAOKRE 200ug/nl, 5) 50°C RBRBL 1 Aot B7E 37°C BRBVLA. 6)
HEARER: A4 BABE (25 24: 1) HR, EAFTOHEFES 10 24,
EHEESE, TUNEHFRATES. 1) AAEESEHYE. 8) AEERALH:
FAE (24: 1) HR, BU 1004, ) HEDNANKBEBERE. KEHITDNA
oy s fo 2B PLIE.

3, DNA théhifbfo Z MR -

HB: 1) % 1/10 4R 2mol/L BBRAA0 2 FERA 100%Z,§im§u DNA ¥#H
BA. E-20C KE 1 ARBRERE. 2) B 10 94k, 3) AR B REHHE.
4) B 70%% 7.8 500ul FEILE, BS54, 5) \m%’uﬂﬁiﬁﬂ&ilﬁ. H 500ul
AZBERTE, O S 4. 6) MORBRBAHZE, REERAKLARE
ZALHER, ZETR 10-15 24, UEAT EEL. ERTEERRRLT
W, BB EHAM. 7) WUMER TE S AEL DNA V. KERERZRHABH
ok, FlEEAM A TE, BEE DNA RABM, & 1-5x10° MM ARG KXY
fm lul, | |

UTE 8-13 FBARA TR AR ET R, TNTEEHTE U TR,

8) 3 RNA B A AnZ) DNA Bk b, SC0RBE Y 100ug/ml, 37°C fRiE 30 4. 9) A
SDS FE LI K, HREAR N 0. 5% 100ug/ml, 37°C Rk 30 A4k, 10) A&k
e ®4: RAR (25 24 1) HREFEK, HQ 10 240, 11) HMUHH
KA, FAERFRAS: RAN (24 1) EHHR, HL 1054, 12) MOB Y
A, A 1/10 48R mol/L BMi4An 2.5 RBAZE, RAE-20C 1 e, 13)
B T0%Z B R 100% 2.8 kAR, RATHR, EEUK, IREAF 3-6 K. 14)
T SE Aygo F Aggo LA DNA BYSEE R F, 15) % 6 FHCTF-20°C,

PR & |

1) B 4x2 BEUANAHRAEER (NC ), APLERLLERFH ALY
EXRE, §—H4AEHK NC 59; UEARETN LRSS R A& EE &M
BEARE . | ’

2) RBEEE 15 . ﬁ%#ﬂi_l:, EERPET.

3) B FREA 0. 1mol/LNaOH, 1.5mol/LNaCt ByB4LE 5 28F (FWKR), WTE
F3B3E4 0.5mol/L Tris-HC1 (pH7.0), 3mol/LNaCl #hs4t L 5 24 (FHXK), B
¥F. | | -
4) R FTHBEF, LEHEIF, 60-80°C KETH 2 Hu.

HAT B FRL
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Bhn maa (X ana

1) 3 1Probe (0.10D/10 1), AN 2 1Kinase S, 8-10uCi y-P-dATP+2U
Kinase, M AMnZE&&KF 201, | |
2) 31C fRig 2 /het.
3) m1/5 ARAR ey M EB B8 T K (BPB).
4) it Sephadex G-50 4%,
5) £# P-Probe % HWHBKEE — (7TH Monitor JH ).
6) 5 /%, WE10-154,
1) ABAENENERECEE
8) &7t 5 — By Uk A5 BY A BT 5 48y "P-Probe (55 i Sy itk #y-"'P~dATP).
&R
BHEEFERSS, 3—10mg i 4 L H (10xDenhardt’s; 6xSSC, 0. lmg/ml
CT DNA (/N4BIBRDNA), ), HEFHUJE, 68°C KB # 2 /Met.
R |
%ﬁﬂﬁﬂ% i, NG &R, ﬁﬁa‘ﬁu)‘ 42°C KB BAK.
ﬁi?ﬁ&%ﬁ ‘
1)&&&%&%%#&
2) 2xSSC, 0.1%SDS #, 40°C & 15 -4F (2 3k).
3) 0.1xSSC, 0.1%SDS 1, 40°C #% 15 4+4F (2 %).
4) 0.1xSSC, 0.1%SDS =, 55°C % 3044k (2%), EHET.
166 TR R -
1) BUB BRSO,
2) 2xSSC, 0.1%SDS &, 37°C # 15 24k (2 %),
3) 0.1xSSC, 0.1%SDS &, 37°C 3 15 2%k (2 %).
4) 0.1xSSC, 0.1%SDS =, 40°C % 15 04 (2 k), THEET.
-XEEB¥: -
=70°C, X B BH (F A Bt FARE e 3 SEHOH E 98 56 10 % ).
ERER:
RAGBREABAEFATHRTER, U EH MG REERRRBERA
WEREA; TRAEEEABAGFATHRIER, R4 1 ARIHRREBRE
HEBRTE M RARXHHBRBERE. B0THRS | 2z EboTEL
HHEBERELAALARTHNFERERRA.
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(1) — s &

(11)&%%%’ BB L 8. S&ﬁﬁﬂﬁ"ﬁﬂ
(i) FF ¥E:9

(2)SEQ ID NO: 1891 X
(1) FF 5 4%4E
(A)KE: 1077bp
B ER: B8
©#E: X#
D) EH: &k
(1) - F 2R cDNA
(xi) 5 43R: SEQ ID NO: 1: |
1 CATCTGGGAATCATATACTCCACTCTAGCTCCCAGAATCTACAGACCTGGCTCCTCGGAT
61 CTGAAGCCCAGCACAAAATAATCTCCCCGTCCAAGGAGCTTGTGGAACTTGAATTGGGAA
121 CTTTGGAGTCTTGTCTCCCATCCCAGCACATTGAGCATGTGGTTGGTGAATGGACTCTTC
181 CAGGCATGGAGATCCTCCATCCTAAAAGTACCTGCCTCCTTCCCAGCCATCCCTGACACA
241 TTCCAGCCAGTTGGATCTCACAGCACAGCTATCCACAGGGAGACTGGGATCTTCACGCAG

301 CACTCCATTACTCAGTACCTCCATACCCAGCCCTATACGCAGACCCACAGGTGGGGAAAC

361 TGAGGCAGGAACAGGGTTCTGCCCTCCCAGAGCCTCCACTCTGGGATGCCAGAATGGAAA
421 GCCAGAGGGAACCTGAGAATCATCCAGTCTTACTGTCTCAATGTACATACGGGGAAACTG

481 AAGCCAGGAGAAGAAGAGCGAGAAACTGTCCAGGGCCTCACAGGGAGGCATTCATGGAGC

541 TGGAGAAACCAGGGATCCTGACCGCAGGGCCCATCAATTGCTACATAGAGATACACATGG
601 AAAGAGGGTTTAACAGACCCTCTCTAGGACACAACTGTTTCTGCTTTGAGCAATAATTTC
661 TAACCTGAGGCCAACATGTCCCACTGCCCCTTGGGTTGGCTGGGGTTGTTTCCTGAGCCA
721 AGCATCCAATATCATGCCCCACTCAATGGCCTAGAAGCTGCCTGTACTTTGGGGAAACAG
781 ATGGAGCTCTTGGGCCCAGCCAGCTGGGCCTGGGACTTCTGCCTCTGCCGCCTCCAGAGT

841 GGCCTGGCAGCTTTGCCAGAGGCTGTGGAGCGAGGGTAGTAGGAGCTTTTCCCAGAGTGC

901 TGTGACTTGCATGATGGATTCTAGGCTGTGGCAAGGGCTGATTTCTGGGATGGGGGAGGE
961 TTGGAAAATTTATTTTTATGAAACAGAGGGAAGACTTTATTGTTGTTATTTTTGGTAAAA

23

29
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1021 TAAAAGGCAAACTAAAGCACAAAAAAAAAAAAAACATGTCGGCCGCCTCGGCCTATG

(3)SEQ ID NO: 28Y4E &.:
(1) F 5 $%4E
(M KE: SOMBAER
(B) XA HER

1 Met
16 Gln
31 Asn
46 Pro
61 His
76 Phe

D) GEH: &%
ADATFXE: 2K

(xi) F 5| #k: SEQ ID NO: 2:

Glu
Cys
Cys
Gly
Met

Cys

Ser
Thr
Pro
Ile
Glu
Phe

Gin
Tyr
Gly
Leu

Arg

. Glu

Arg
Gly
Pro
Thr
Gly

-Gln

(4) SEQ ID NO: 3894z &
(i) Fr 7 $4E
WEKE: 248X
B XA: BH
© &t 2

D) B &H: K

Glu
Glu
His
Ala
Phe

(i) FEN:. E¥E®R
(xi) # 7 #£: SEQ ID NO: 3:
CATCTGGGAATCATATACTCCACT

(5)SEQ ID NO: 4491 &

(i) 54T
A KFE: 48 %
B XE: Bk

C) Mk 24

Pro
Thr
Arg
Gly

Asn

Glu
Glu
Glu
Pro

Arg

Asn
Ala
Ala

1le

Pro

His

Arg

Phe
Asn

Ser

Pro
Arg
Met
Cys

Leu

Val
Arg
Glu
Tyr

Gly

Leu
Arg
Leu
Ile
His

Leu
Gly
Glu
Glu

Asn

30

Ser
Arg
Lys
Ile
Cys

24
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D) wI g &
(DA FRE: EEHR
(xi) F R ##: SEQ ID NO: 4:

CATAGGCCGAGGCGGCCGACATGT -

(6)SEQ ID NO: SHy{z &
(i) F 58 AE
(W) KE: 33@E
B XH: ¥R
C) k. re
D) FEHEH: &
(DA TFEE:. EBHER
(xi) F#{#k: SEQ ID NO : S:
CCCCATATGATGGAAAGCCAGAGGGAACCTGAG

(T)SEQ ID NO: 6&y{E &
(1) 5 $%4E
(ADKE: 3mA
B X ¥H
C) k. ¥4
D) wEHEH: &4H
IDAFEE: EEER
(xi) FFF| 4k SEQ ID NO : 6:
CCCGAATTCTTATTGCTCAAAGCAGAAACAGTT

(8)SEQ ID NO: 7HyfE )&
(i) ¥ 5 45 4E :
WKE: ISMNEER
B XB: AER
D) Eh &ty &t
GD)A2FRE: FK
(x1) F#I #4348 SEQ ID NO: 7:

2t

aaaaaa

0000

31

24

33

33



Met-Glu—Ser—Gln—Arg-Glu—PIOrGlu—Asn—HisQPro-Val—Leu-Leu—Ser 15

(9)SEQ ID NO: 8Ky{E %
(1) FF 7 R 4E
W KE: EE
B XHE: YR
O %4
D) EHEH: 441
(DAFXE: EBHER
(xi) F 5| #3iK: SEQ ID NO : 8: .
TGGAAAGCCAGAGGGAACCTGAGAATCATCCAGTCTTACTG 41
(10)SEQ ID NO: 98442 X
(i) F 7 44
WkE: AmE
B XH: BB
C) 4 24
D HIEH: 4H#
(DATXE: EBER
(xi) # 5 #3K: SBQ ID NO : 9: |
TGGAAAGCCAGAGGGAACCTCAGAATCATCCAGTCTTACTG 41
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21 ETEARRRRGRNCPGPHREAFMELEKPGILTAGPINCYIBIHMERGFNRPS 70
... : I O O 0 O R B O A -
11 DADGTLIFDBTDFLDTWEAMEELVDEGLVKAIGVSNFNIRQLEDLLNKPG 60

71 LGHNCFCFE 79

I
61 VKFKPAVNQ 69

,El

B 2
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