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1. 3RREHE XA PHRAR, MERMNATFTESBHELHERT Y
BivARTiE S R TR ARAENREAI T, LS KA p53 |RATE
PR BA], RFATE S BBt § T 5 9B T % A

i) & SEQ ID NO:1 & SEQ ID NO:2 Ff = A 7| 48 &, # DNA 4-F;

i) AER#EXE#HTSH SEQ ID NO:1 X SEQ ID NO:2 % X H % 44

p53 A T E MR BA 4 DNA & F; AR

iii) DNA 4-F, £ 4 ()#=(ii) F #7i& DNA A 5| 84 45 B 58T 64 B 3 A4
5.

2. R AER 1AM AE, Lhmimestiligas,
3. oA 2R 1R 2AEGAE, H AL KARIIR,
4, B A 2K 3 FARG AR, Lb AT LBENHH,

5. BB TEFESRANFHRAE, MERNATESBYGERHE R
TISRARTRALBR S F TR REN ST, PTEEKRA pS3 @
JORTEMAEA, EPEsFikh:

i) & SEQ ID NO:1 & SEQ ID NO:2 Ff = & 7 48 iR, 69 4L B o T

i) £EHERXEHTE SEQIDNO:1 & SEQIDNO:2 &%, A%
pS3 WM ATEMA RN HEBRE T, AR

iii) B aF, KA FG)TF 7L DNA F 5| 69 F 45 548 F 64 8 5 5
5.

6. JoRF|ZR 5 TR A &, L ATRRN RS T EEBA T &
XNEBLT.

7. e AER 6 FrR e ik, RYrdumRA sy —HELF



200710079529. 7 oA B kP HE2/3n

B

8. AR 6 K7 ATEMAE, HyAioi 2RO XR
AT

9. B S T, HHARM pS3 AR EERE K, LF Ak
a>Fix g

i) &4 SEQID NO:1 X SEQ ID NO:2 Ff = 5 7| b4 45 88 & F;

i) BESFREZERHTHOT A+ DNA AR ER, L% p53 A
KNMEFMG SR, FTEEMNST bBP2/53BP YR X iEZE M, UR

iil) MM HF, H%Ad SEQ ID NO:1 & SEQ ID NO:2 49 R A M5
5| B3 &9 ASP-1 #= ASP-2 % JK.

10. oA &K 9 PFA BT, L ATiL % BKe) pS3 R XNiiE %
LA 245,

11, oA 2K 9T A GBS T, L F ATk % ARe) pS3 R X
M2 H T4,

12. e BRARRK 9- 11 E—FATE BT, L P AR R XgiEE
M5 pS3 REMWRATESTHX.

13. R HEBR 12 FEAGERS>TF, EFYMERATESDHFLA
Bax 2 PIG-3 {2 AT B -F.

14, A ER9- 13E—RATRGHBEY TR L %K,
15. B4 RF)ERK 9- 131 —RFTiE 45 B F 44 4K,

16. AIARA)ZK 9- 13E—RAALEGHEBR Y FIRAELR 15 ik
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BRI R I,

17. RARELESHS, EPHRRIKREASRAZEK 14 572 % Ke)
4, HA#4 % Ak bBP2/53BP.

18. MABRK 14 T S REH ST H AL,

19. RAIZR 15 TEBKREF G HY F AL,

20. A FiRikseBAY ZRAORATERG XA T A, Lo
i) RAERAIZ K 16 Frikeh e,

i) Ak mpeRETE ) —FHHRXA,;, &

iii) Y5 B PT K K F5F TR B KB MG Beh .

21. HikEEBAT SRR ATIERMG XA G F %, L&
i) RARAZR 14 Frik g % AL

i) $ATiEERBRETE ) —HHFRXA;, &K

iii) Y5 PTiE % RRAT P2 X A 69 45 4.
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AERAFR—ANIBIrHEBRANGH AR (ATHLES, ASP)
X, EARKRATREAY psS3 FHe S, ABTEY ATE M7 4
S RERN S K,

PR RARRAFFHERE RIS RGN TR, Bl THHE
FaREIE. ARSI EFTES. £ Y64 DNA 2 RHH, MG
WHARNREFE AT @B R, bk, MibmBARHET
MR e E LM E LR, TM@RGIEAREUES. WEFHARY
FHER Tt 3L (wmmie i d@m. @|IF. %), kA< iHim
ety 18 it b B A IR E 25 (BP G, S, G2, M #= cytokinesis ).

WENMNBITFHAR OB, BHRF, ENEFE, EH], R
MEEmeEAR (Rb), ZARNRECEZ25 X LREEIHKE, b
B & (osteocarcoma). BEME . N@mieitE. LARE, MBS mieRE,
AB B FBA -1 2B (W), AR T EEE T AL @m0 Foib 2

¥ 78 47 %) & B K&, MAD ( Mothers against dpp ( decapentapelgic %
B )) = MADR (MAD A8 X X&) 2 AEF YA PIFRN LA, ek
B 4o #4228/ BB XK T T AT BAZ T FB RN TG
J% . MADRI1 & dpp #8455t #r+ £ My, MADR2 £ 5 —/~ MADR,
BRARNRELEELMBIRAAR (6% A ML MHE ). MADR2 &
B A%, BPe.4eh) Smad2, £ WO98/07849 + &2 4T 7.

B X FABFHARG—MNRARIGHAR pS3. pS3 A E
AREARZETFREA - Ao R ARG XRGATEF. €& 1978 5F
WA N4 (Lane #» Crawford, 1999), ZEAK I 5 SV40 X T LR
W FFo . pS3 ABRA A4 T FH 53kDa 94 393 NRAKEKY
% K.

W pS3 MR FEWRATHERLET —MeTF 5369 pS3 RN A F.
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ok A B AR LT HORE, Flaod T DNA Z4R 5% ps53 A @ K-E
¥mut., AR pS3 AR &4 T mdm2 (Momand %, 1992), Bax
( Miyashita #= Reed, 1995) vA A PIG-3 ( Polyak et al, 1997). Bax #=
PIG-3 A 3| pS3 94— AR EZN I, FiFEFAT. ATXEFLY @
RTR—ANFHRCRme A RIE, e TR @2 Rk 2ER
T2, QBTN @RNOFTR, @R/AEGEFTRARTREEE,

do LT, pS3—AREZHHBITFHARARECRBFTIFAT,
p53 #L@ EAN X RAT AR 4o Bax #9Ri&, H p53 wTHEFAT
MR TIER. KM, b4 Bax &£ p53 (-/-) F= p53 (+/+) #RAH R A
AR R PHREA, TUAHRIED S DNA ZHH, REA RKFHA
B ERIAZ pS3 AT 4 Bax., B, KNBRARFEAH L p53 hRER
B AEFTHBMICEARFF Bax 9REA. RENHREAR, ps3 A4H
REKBRETRBDFHFR. AANAKBYRTEKR pS3 ABA R T Bax &
HF R BEEAI, 2468 R X MFEELE p53 ¥ A H, #)4 mdm2
A= p2lwafl B3 F. XLELRRN, #BRNME 4 Bax K E AL p53 4
MR et 2T ERY.

C.4n p53 A BBt I 5 R T ZRAZFFAT. B, ps3
HFHRAT, TABMEBELE bel-2 FABT., K@ bel-2 H R 474 ps3 49
BRX#EDHEE. BB ATAHE, 3FTF bel-2 BT 4| pS3 FF AT KL
FA T AT,

53BP2 & —A p53 #£46% 4, ERMWAN Iwabuchi % F 1994 F 4
ey, 53BP2 BB BNRERZ440 B/, EASTAEARCK
) S28NAKAR. ZEOELL—REMABAT] 4N BEAEL,
AR —A SH3 #£HRK. MEEHMEELAHE Bel-2 ZHANHZTER

( Naumovski #= Cleary, 1996). & & & &) — /£ K 1 BAKL & A
4 % bBP2/53BP2, & TR sMHiF 435, 44 ( Naumovski #= Cleary, 1996)
T bBP2/53BP2 & & €4 1005 N RAK.

AT T M pS53 648 T 3h 62 do T 68 95 4K A B0R T 69, &A1 A S3BP2
B E @G, LRAELK S @IET, 53BP2 & F & KFIRIK.

HEAVE LI A R 6 bBP2/S3BP2 b AEM BB —FE, HKAKXKT
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Naumovski #= Cleary FRI%4 1005 N RABKR. Z&4, BP ASP-2, &4
T 1135 AR

AT EHBBERLN, BT RE:

i) k¥4 528 NMRAABK Z AREMARMK 53BP2 A ASP-2/53BP2
(607-1135)

i) ¥ 1005 N RLBE S BKIF AR bBP2/53BP & A ASP-2/53Bbp2
(130-1135)

i) ¥4 1135 M REABER Z RFMARMB ASP-2/53BP R H R AKX A
ASP-2 (1-1135).

TP R FNKEAE T ASP-2 9 RIKBR S,

£ AN E2 K I bBP2/53BP f£iE C Raxeh—F, *F p53 847 HIRA A
SR . K, ASP-2/53BP #F pS3 A XM E S Ee. LKA B RS
M2, ASP-2/53BP 48945 ik pS3 stk A RATHALR, 4o
Bax #= PIG-3, #) &3 F &R XN#E k. |

12 /8 ASP-2 # cDNA A5, i#t47 BLAST %t LT R3] — L% 4
% KIAA0771, € 5% bBP2/53BP $4H B A7 S AR R, XRPIZH
AZHFINRBAATHEES (ASPs) EHEPH—ARRA. EHARN K
A ASP-1. RARARK P LeehF#H PCR K, EMNABFET
ASP-1 ¢cDNA, BP KIAA0771 # 5°_L# 49 100bp. *Hiz 100 bp A 3], A
BLAST A2 F #47# &, KN EEHF2] T % —/~ EST t# (EMBO &%
4 Al625004), Z ¥ 5iE 100bp FHEEFL LT ASP-1 573
700bp. 3k1F EST LK AI625004 #= KIAA0771, H#4&FRakFalsek
49 ASP-1 &) cDNA A %), =B 1B Ff-F.

BAVEAMAZBRT 5% A ASP-1 (ATHEES 1), THLAELE
5 53BP2/Bbp2 Fl & A 544 % ik. ASP-1 #= ASP-2 55| £ & & K-+ 8 5
5| F) R E 4B 8A Fiw. ASP-1#= ASP-2 & & A5 /£ N Kinfe C KR
SR RMEF.

BANAARORERI L LCRBRET. ASP-1 BT 1454 E
KEM—ARBAFBI, ZARY 17 AR FHFASTHARLE 1C
Fid. X3RN EFHRASFE EMBO B K54 AL049840 69K F
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BEAEIA. BEHTREERF SRt ETHA S THEIL T EMBO &
%54 CNSOIDTD ¢y A H A A X .

o, BAVEEZ D) ASP2 9 —AN AT F, © 0% ASP-2 2t p53 44
BEER . KMAREAF LB A I-ASP. £ kX ASP-1 v ASP-2 & ¥,
[-ASP ¢4k A AaxtF iEF AP LT LA, XK p53 ¢ AP BI7H 2
SLEAR A T AR ASP #= [-ASP EAF A AT,

REARHF—FBRARB—F K, RL—Fy, €4
i) 2V — AN EFaEEL TP,
i) —/A~ o 3Rk X 3K ;
iii ) —A> SH3 % #)3%;

HRBEATEIKREVRBUF pS3HATHEE

BEREPH—AMAFHEFTEY, FREKRGFELETHE 1c B
1A TS RRAFIOES —ANRBREBERIK, REHELERKES

EREBOH —ARLERTET, FFEERKREE—/ p53 44615
B, Hitdmb pS3 I RBKEA. ik, AMEFKEZREBIFFF/RInE
AT,

EREZRO— MG FERATEFY, TESKIRRTHLSDY, &
B3 AR T A

EALRH— MR EH-FTEF, HEZHKREE Ic B 1d TR
ABAFFHiE, CRALTEY —ANRABHSE. gk, BRFTH—F
(A

ALPYE_FTERARB—HH5BGHRS T, COLSLAUTA
#) DNA & %) :

i) B 1a A 1b A7 DNA 5 7);

i) 86 5@ 1a XA 1b A7 DNA F 5| £ X, BRABRLHA P I
&4 % Bkey DNA A 51; AR

iii) i) #eii) P FFi& DNA A 7] 44 & 7 DNA A 5.

EAZXRAH—ANRLAZEFTRY, RBET o BHHELT, €
RBLECKREILEHTERE la B 1b A7~ DNA F 7&K,

BEREPHH — AR RHFT R, FrEHEBLS TR cDNA,
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BAREPAGH AL ERTET, FrEEK ST RAEZ DNA,

BEALANB—AMEEZRFTEF, BRET G RALAGERS TAH
Y R SE Y W

AEARHF=F ORARBE—FERST, K EETHEAEK ST
RELSRBPTREB S T HDE S KRG EEAL GBI —F S,

AREAY AN REERFTEY, FEBRKZREAERKR, CETFL
HABYRIE,

REPY RO FTORR/ A4 ERELAZ KRG F %, CaIEUT
W

i) #GARLAGHEE S TSRO @I,
i) B TFREMES ROEHT, BHRmdmie;, AR
iii) AMATE e XL RIRF P b o0& FTiE % Rk,

BEREPY—AMRLEEHET, FEERSTHREPHEK,

BERERAH—AKEFEP, FESRBB—51E5, LR
FHERBIKT— S, SR A TRATES K,

EREPGH ARG ERFTETY, AT SRS D — B Ao ) &
ABFF), LA EMS RERE—BEH M RABRAFT, EHAT
MR BN AIE SR P L IE E L S K. B ol RBAREF B,
CAFTUESRESTHAE, [AALYEBRTAZK, CTUAMARALE
HhEEOAESIL, TERIRAAHEKF 7 k.

AEPAHBE L F ORBR—FRARIE LS, CEVREAL
AT %K) — 5 AR,

EALRAG AR ERTETY, HEALESHLLAATA: F
(ab’) ;. Fab. Fv#= Fd FB&; @& 7 CDR3 £ #R eIk,

ERERH—ARBERHEFTRY, FERALELEAR,

BEREPNH — Mt EHFEF, FERKRZARILE.

Tk, MARKZBITHRG T HTEGRESIK, Cabid
A TERPAERAGEEZR,

HERARETARIK, EPHAARRTRARAKRD ARG VRER
AAEFARE C RAa 4. ARILIAREAL IR, ERAET AT
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g HAARG V R EAM R R ok G ARAKV EOHRE. K
KAF, AXRRKRG CREMEA., LA FTAMAREZRX (CDRs) 4Tt
RO ERPEEEG N LREMERA, ZEMBVEHSHETRIZER
wloy, ZERBAERKRS TFTHROY RFREH, XLFREMBHT
AT BB LR B,

FARKRFT ERAEBRY RATA 489, AARBIEARAR TAKR—
s LI F R RK T #F2), #lde: Antibodies, Lane&Harlow, Cold Spring
Harbour Laboratories.

AELRAHE AT ERRBIEMRB LGB IEE, LEAZARLH
HBAH RN B I, RELE) QERLANEBLS TH—
R4, AAFHMAEBBRE IS ZIKE VSRR iEh
BRI,

WAK, BAEEmREAE ML, flelRai, thik AR
ERAAFRBERARR., X—RBAGA TZ 2 RGEFSMHSHZLM
Wy, o RIS R IR &Y R T A B R R A R S

AELPHFELF ORREMZARLAY mRNA Fo/R % ey Rl
FiE.

AEXRAHENFT ORRBE—FHHREHEGY, LHELET LA
A ST KL T HBAR.

AEPRHRNFORRBE—FEHREHESY, HBHEETER
HMEMEET ALAT NS,

BEREPH—NMRRYEFFTRY, HRBRKRI/R S RELTHEE R
QLIEMBR . BARKBE A,

AKPAH R+ T ARBH/—MIET Tk, €O

1) T ehmAARK AT A T804, B

i) BRFRETESHT A KR,

ERERG—ANMRBG T EF, FFEETRBEES.

EARXAG—NMRERQG ERTET, FTEsHHmIA.

EAREANYH —~AMRBENERFTETY, MEANKRRBFFAT.

AKRAYH—AF O RRE—FIRL B AT KKAGZ KRE MG

10
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KM F &k, € as:

i) #B—FFREARLAN S KRG IR ML %

i) AEY—FZHRRXMNER FHrEmie,; #A0

iii ) AR AT R XA AT AL 3 R FE M.

AEPEA—NFORRB—FRAEG AT RKLAFH S RKER
R F %, € ads:

i) #BES —FREFERLAN S A,

i) AEY—FZARRMNER TAES K, FAE

iti ) AR AR XM BATE S eG4,

RER FH —AF B R R —AFARIE KL B 6 05 ik 7 i T AR IA 699K
vl

BERERG—AMRB EHRFTEF, AR RMNLHSH, ©TRE
HALAF S KRNGFH,

BEALANGH —AMRBYGEATEY, MREARRERA, €74
AEAP SRR FMR, Kiki, PFEXHZE—H 3B K,

AEPAM A —FEHARB/—FRALAEES> T, EPHHENLSFa
ST REAGHELAFFIHRXFF) . Kiki, FFERX BB, TFELLT
B 1b FIREARNXFFIRE—5. ik, HERAEBELIF LT
ASP-2 /75| 694% 5 B8 69 -253 3| 839 {2 69K LA 5] 69 R LA 5.

AEAN A —FT OARBET o BHHKRH) T, Sk TH:

i) B 10 A~ 49 DNA 5 3;

ii) 485 HE 10 7 =4) DNA A7) & X &) DNA 55, €A RLAH
FY B34 % ey 4R, Ao

iii) i) #=ii) P AT R X &9 DNA A 7 44 & 5+ 49 DNA & 7).

BEREAH— ARG ERFTEF, RE\ET —FoBHHHRH T,
CHRBAFPHREIFMHTER 107 FIEX,

AXAN A —F ORARB—F S KRKIZ S RG—3 S, € a4

i) 25— NHEEEL;

ii) —A~ SH3 #:#3%; A

EA A TAE S AR Bir 4 B 1d BT 7 % ARE9HUE p53 69 7E M.

11
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EALPY— LA ERFET, AR S KT €4 F MR KE K.

AEXAK S —FEHERB—HZ K, EHB 11 TTHRLKRF ) AT
KA, AEKRTRLE ) —ANREABRGEEL. ok, BRJITHEMH. £
i, FFEEREIRBAL.

AEAY AT ASP-1 v ASP-2 )& F @ KA KL HER T
I-ASP. #lde, % €4 1-ASP #9 DNA 5 5| t5 R A #4K; /A %4 1-ASP
MBS THAREEOEIRE, 5% [-ASP A BR A 5| TR bt
3 RARG A R AR L0, @S % LASP MBS TH
WL, @8 %M [-ASP B WXL KM Hhdhaddh,; B %D
I-ASP 2 I-ASP % AR t94% B 5 F 8974 7 7 i AP % 4 1-ASP #9 AL BR & 3
KM ey ik KR 1-ASP % B £ 645 ik,

AKAW S —F &, TRET —FHRXERLSTF, LPHELFE
STREAKAGH LA GRLF ). ik, R ERLY T &
STH 0 FAXFFNRE TSR FF . Rk, ZRXERS
F R 1-ASP $94 F BT 51 49-37 2| 536 15698 A7) 84 R L 3.

ALAA —F &, BRMB{T s, €0-TRLAY
B 5F.

ERERH—NMRAGEATEY, HEGRAEKRE E ) —F 1L
FRIANES. Riksl, PTEXAZ—Fit AR TFTAGRES A MER
46, 402, BB . RARBREAS. FRAF KT8, S-RoBFR.
FI ¥R (cytarabine). A R%. FLEE. MEZ. s EFEF
( epirubicin ). K& #. kK&#wm. F4AFF. 253 EF C. 43z Bt
L-RABUIREE. timfo R B8 AF. —FEHERBE (enediyne), #l4e
AR A K39 # & (chalicheamicin) RZH A Kir4| % (esperamicin ).
EXTEBEI. ARC-C. k& ¥ ¥ (vindesine). HEREE. A LG FH
MBI, LT H AR KA LKA QIR TR BH 0E & %K
S PE F 6. BN, A THEBH LT R4 RMNL AL TA,
&4 combrestatin A4. f’& %K% (angiostatin ) #= endostatin, ik e,
FriE 2 AR AL f: aFHE. yFHREFHERXRLE T o (TNFa).

BEARLRH KL ERF R, FFEEA AR R4,

12
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REPHFH —ANFEERB/ET 4 E&58 1d Fr=A7 4 1-130 42
RABARLESGE LB T, COEATHE:

(a) B RERIEBR RBEFERGFEILDY, LPAEEER
CFELAE 1dNH 1-130 L RRX BT TRAKRA 769 % K,

(b) BRI R G BA SR ERN IR E et B i
98 ¢ e T R 2 RSB 4m e

(c) ik TR (b) 894 B @MIFT & A 6938 5 4K,

(d)  BIRRERBEIE, 4L LEE WA A/ R 5 P
R R AR H

(e) M3 St 6 B P MO PT IR K B I K,

BEAERG—AKEFTEF, LR SEFRGHELHHZ D L.

E—ATHRGRLEFTEF, HEALH LB EMAFTLIHEKXLR.

BEAERAHB MR FETd, HEAGEILHDEA#ARHH, ©
BATARAREGRABAROUAALEREG AR 9 &K

Bb, KEWH—7 @ &2 45 &) ASP-1, ASP-2 F=/3 I-ASP % kK,
G sk SRR KR, EMNAHREREHREFAKRAEALE, UARS
EAXeET 7k, XS ARRRALLEAE psS3 AEME S K EH4
AT,

AR EBBARX G ARES B AIE: 1) HRILT 2, Hldo:d
HREABHHXKE (PCR); ii) @il p /7 E4,; iii) shib, BPa@id
A i B Riv) AR, Bldei@ i3 FE AR, —F S5 B HEBRT AR
i E4eéy DNA FABAIRE 5t i7384E,

Ht, BARAMLSHGHEFTRES, FH SKREF PRBRA M
ERLEHARERN TREGBEXRE (PCR) Y51 HMAF R CLinty, K
MAAAZHFBRRS B, ERAETAABEFHRARSHHE
FIMEAATES B, 2 BAEBRTUARL AR Ly, BRI
My, Blhe, EXAEREBERT BB AR, BAHETLE
SR — Ry ECHBIERTEMR. EXEGEREI>BEN, BL
R ZAERE A CTABERABBEAAR Rsn A7 AR K, ZIEE
HRAEY., KX BHBBRRAGETRRGFERT,

13
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AKX AE ZRIMAGRKIEGD B RIEALRRIRFEF 5 F 5L
THREZREAGEABREALE., SHEAOFRNSKRAFIE, “5FH”
HELR, fldi) BLREMAERTRG T A, Rii) Bid BAEX
ik, BN EFORRS KRTAREAKRK LKA/, 212408,
RBERAESZBEEORIASREARALRAARLCTERRAKREK
KA RZRATERGHR, RFCMNETLAR, AW S RTEID
I RABRRET. BALEBHSANFT, 2 BHEGRTUEHF LT
ABEZHBARAARS, ZBEOTUREZLEH4HRIHESTE LWL,
FREEHELBHEARARIBECOCERARREZATAENWE T B &
k, LRARERLCEG RSB F.

AZ At —75 @ R %A ASP-1, ASP-2 #2/3% I-ASP % fk, H A=
BERATHEAFERGEBRSFLER, LERS50LTHE la, B 1b XA
10 iHASTHRBRG ST EIHEERAFT.

Ak, RERAG—ANF @R LA ASP-1, ASP-2 #2/% [-ASP %
PREAEPREHFTERLARBHEBR S TRIHEBAF . S HA
KB Rt R A8 RATK A AR B A 640 L A4k, BB 4 R AT A
ERZRFKE, #ld: o F 5% E8RF M Molecular Cloning: A
Laboratary Manual, J. sambrook, et al., eds., % —#&, Cold Spring Harbor
Press, Cold Spring Harbor, New york, 1989), =X Current Protocols in
Molecular Biology, F.M.Ausubel, et al.,eds., JohnWiley&Sons,Inc., New
York. E4FA\H, AL FTA 6 P REERIEH 4o F 65CTFHATLRY
& RE Ak (3.5%SSC,0.02%3E T, 0.02%%K LH WAL, 0.02%%F ik
A& 48, 2.5mM NaH,PO4(pH7),0.5%SDS, 2mM EDTA ). SSC £ 4§ 0.15M
FAL44/0.015M AvHEBL4h, pHAA A 7. SDS £ 45+ — K ABL44; EDTA
RBL_BOULE., X5, FTEE, A SSCH DNAREBERL, R
EZ25% 68CTF, vA 0.1-0.5xSSC/0.1xSDS %L,

TAEECHES, AMNFFTH, ENHANGERAZE. KK
ABAARBRABZIHGES, BRARTHR, A TEEGEL, KA
BIEAAR LB XA 5 X BT 2k R0 kA # 057 KK 94 ASP-1,
ASP-2 3 I-ASP B A 5. AARBB GO AAR Mdoih ik R R Lk 5

14
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FHmief XBA X AN T, REFARBITLIE, ERESBHXY
% B 5 F A AT R

—HRE, REAPAHBERPBRARSFIEAR ZHFFEAE,
LEOHEY 0% —HMEf/RE D 5% —H K., EEXEHALT, ¥4
HEY 5% HHF B — B /R 97T% M R — M, AF—%HAT
LB 2V 98%H M B — B A/ 99%49 BRIAABR —EM. BB M A
18 i Z- AP 7T VA N F 3K 45 49 & NCBI ( Bethesda, Maryland ) 7 & #49 2k 44 & 3t
B, N TeA@ 2 B4 R %K4F (http:/ncbi.nlm.hih.gov/pub/ ).

THAM T L GiETiEE B4FMiE http://www.nebi.nlm.hih.gov/ 3k
#5349 BLAST % %, 84 3 R 4% ) 8 8 48 . Bext A= % 5 5 5F ik ( BLOSUM30
$EM44% F ) vA A Kyle-Doolittle 3F /KM 547 5T A i id MacVetor & 5] 4 #F
%A+ % 1F ( Oxford Molecular Group ). #7i& 4% B& #9 Watson-Crick B2 &} & 4}
FoleasrmRAKAT.

ol 5 s ik AL BE T 5 B R 69 S A, ASP-1, ASP-2 Fu/3, I-ASP
FO A, TRA WAL T4 DNA ik, F—& e A TAF4R
R4 (Bldea T8, WFR L), DNA RA#BHFRIES, K4
15T AMARE], wEEE T X A LRXBAE ERERHHET,
ERUERAE L F X o IS E KR

KEPEQIET SR R RYA T HAREAE R B FERAFF.
Blde, LBZBARTEHATXANEEELRA: TCA. AGT. TCC.
TCG. TCT #» AGC. H—i#i# F AR b4 R ARA. Bk,
FRABREBHEARAAR LG, RERBAFT AR [BAZFRG =
BREH (triplet) AT FARA IR E G S REE, AELRABMAL
s 3EAb 0 B KT . Bl AR, %A C AABRBA N ZREFMA 5 ¢
FATF 0,36, 2 R&F: CCA. CCC. CCG. CCT ( fH & B F AT ); CGA.
CGC. CGG. CGT. AGA #= AGG (M RBME#AT ); ACA. ACC. ACG
Fo ACT ( A RBEATF ); AAC Fo AAT( R ABLA B F AT ); vAR ATA.
ATCH ATT (A R RBRFAT ). A CHRARKALEMBTHS B
BAF A, Bk, oFEEELONAE, KANELLT RATA
MFLESBHERELT RS G EFERAES,

15
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AEPAERBT ZEHABRYTREK, EQLIE—NREMHF
BRAARBME A, BRARFEE, AH—ARZARIEL 2, 3, 4,
5, 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30, XREEAN, EERFLIAKE
FridoyFegshee, BAKMNFLRXENTHAEE R4 (BEMH) 694
TSRO AEEARNLAAR. ARG EREEARTUAR, #ld, B
KEEE, REKEZ—ANREANARGFTER.

ERAGEATREY, ZLEZEHAOBRYTHFH/REZK, EMNKHD
EVRGREBHABBRY T /R % R —FEFHFoh b, #Hlde p53 &
ok, HWRM, HEXEMRF. EXREEFTEFY, EEHOERS
FRBZEMGZ K, HARFRLERPFHFELBLGEAREAABRK
Reg 2k, AEZBEMOGERS>TFALEM EERZEHOHEB S TABX,
CMNERAFAFTETERZGEHOBBRYSTELEMERBAAL, KM
BB PR BEHOERS TREBEZESREAHTER, XARA
BRP R LIty

Blde, TABERHBH ENATIHS ROZEHAHEST. BB
BT T AR —A. BAREZAEFHEN, Rl TrRigk
BB FHLEGEF T, B, LT 25 &%58 8N R%
BR K T E KA 255 A B - F, Blde 2-6 MAZF K. KA K
ARTUARE GRFAR F 2 IHHBREMOERS T, CiEsohD
RAB 243, 244, 2F05, 2R 6 FHEATRNABLFRNK. EFTE
BlFF, FEANAREBGELSNOEEEMOERY TFHES, L
A RABRBRGLTELERR. HAEAFLECHR (FIANARES),
WSk (Hloi@ IANLLEFSTRTELSE) 95 KROLEHR
2F, CRAABREBHAARRBERLAREHHTARR G, ATk
FEATAR BE X $ AR AL B8 i F RN 2], RE 5 A AT B A/
%Ak AiE N Eda kM,

AKBALRABT ASP-1, ASP-24= [-ASP ¢4 5B h K3 B4 K K,
K ERAREIEA T AR P 234 (unique) 4, FiR 5] %4
ASP-1, ASP-2 #= [-ASP % Rk#94% 8. X4k f B2 AT vAIA h R R4 ¢4,

16
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B4 e 2K AE (signature ). TR4F H BRI, #lde, EAKRE
BK, 4uab AR KAk AR AR _E & P2 L 89 ASP-1, ASP-2 F= 1-ASP X Sh g 45
FPRREiZAZ, LB THEMEMET ASP-1, ASP-2 #= I-ASP 4 5.
MIEHFRBROETAEHOBFTFT, EHERPHEFDING L KEE
b GG AE AT 5 AR R — B ( Hl4e, GenBank ), A% F 2k b B 7T £ 2 GenBank
P Lih B —HRy. H, AFHCEHFING IR RLRRT
&2 ASP-1, ASP-2 #» I-ASP 69 24F A B8 —3 4, 12 R 22, Big
BHABEELEROQIERAH ESTHA/REATHFHR TV HEZIANA
AEBIEE S TRIFOLR A, Bk, IR B 64 % GenBank
PHFHRIERBEZI AT, XA £ FT AR GenBank ¥ 49 4 %)
tyifim. &k RBKR T L RE T GenBank F #9547 695 5.

44 4% ity ASP-1, ASP-2 #= I-ASP #BA - -F o9 A &, T AP E
2 X F kT MMIEAT (o Southern, Northern) k5 F Frid 4588, EAZBE
ek ik PRI FHEKF, RTHTFEA PCRGALY IEFEF,
AARIR B ARA G #4will, &£+ Southern ¥P & F= Northern Fp i& &) X 25 1%
JF £k A KIK4T, Hlde 200, 250, 300 REZHHF, REELW
PCR AT EMEIER N EK. AT ARRKRREZIZSZ KA KN
HAHRL, RATFLELEMNEZGRSY, RERBRETHATAS#&EE
8. FIAEM, X R B&THAF 4 ASP-1, ASP-2 fu/X I-ASP % Ak#)dE
AR, WNABERCRBAIK, AT THOGZTELEMKR, THT
B REME PR EIRAAR, ARWESLT P4 A5 ASP-1, ASP-2 #= I-ASP
2K, A/REEEH p53 K rel FREASN ERHAITERHMHLELSNAT L.
X FBRTAEHR—F AERE TGRS T, € TH4 ASP-1,
ASP-2 Fu/ 1-ASP B A S ke £k, LEARATHFBS, ARAL
% it manik,

32 KA A AN T BN B 6 ARAE, PR R4 B By KO IR R
FLAE B LK, Bt, ASP-1, ASP-2 & LASP HE N FRLE
AR S F R E R IRE R IR RRIELEEN, REEH
RIXRRBRK N85, HAMRE 1232 MrHEZ 0 (Hld=, 12, 13,

17
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14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31 F 32 A KE). EAFEECLSHENFIGE—ANRE AF
—ANBEFFH, FoAEFTESF, AR CASRRG 8 AEE, AKX
HEARFFNGE B, 9, I0MBFFFHEMEFTLLE, LB RE—MRIHF
(F42EF7) R4 EATE 6304545 ). 7% ASP-1, ASP-2 = I-ASP #&
BREGIED, RELAHAFT, A 2540 REBHNHF, eMEKE LR
1., RARBHBRARAR KPR BFIHGAFI 7%, AR EAR
R BB M IS KA B A F 5) 55 3F ASP Fv I-ASP B X 5~
k. RETUARITKRING LR K F i AT 47, (235X 8k h B 6
FolE QiR AT 64 5 5| AT B F T AL R4 F .

FETUARAERIE. RAPBRSTHIRABRREREG T X694
BT o—seshsbde i, Bl Bttt Sk, 5FAHAL4E (5 p53
%4 ), AV THREREZOHBIE R, HALEAMNRERZHILF,
RARR A B BRAAR TOARE B 2 KA R 3BT R F & Fo KA
KRt F ik, RAFTAERETEAL N BERTR—ANHEHBAT
e XY D &

W LA, KAWL TRALXELFTR, ©NTRALFERELST
%5 ASP-1, ASP-2 #= I-ASP % BRt945 B 5, A p53 B4 4, Hldm
HEEZHRHIAT, LFERAGEFRAT, #loREiP AR F A
THER, WRPPEBRAD pS3EH.

FESLPT B KRR L AL F B R R LAk AL F 8, 2 At
REBBEER. FREAEBEZFR®R. 2650 FEEBR TR, &1
e BB SR, CSMALELS T F 4452 A B4 DNA R4
FiZ A E 4 mRNA & %, Am#H AriE 3L B f/3 ATid mRNA #8135,
Bit 5 ABARERANLER, XS5 TFH XA TFFIREARGEEX
KEE. KABBARAR KB RANZRLELTRAHARE, ©hik
AERNEAMMERRTAAFNFTHEAR, o ARGFI 6
BB NRERE, KRAWATER X ELTBARMERD FTELABLMH
ThHEARRFREMLES, L2, EARLHTELERAHLRY
BEEREIXTERE@RYHLCHF. LA TFAEMAELY ASP-1, ASP-2

18
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#o I-ASP B A 5], REFHFEHRRRGARLAF 5 F2/3 cDNA 5
5], KA BARAR TR Gk HH o RARBERLPHIE—ELH
BAaF. Hlde, TAFEREARLEFA (gene walk) », L4 —%
5) 15-30 MR F I FALFBL, N3 ASP-1, ASP-2 f= I-ASP #9458 K
B, BAKRR AR A 49 ASP-1, ASP-2 3 [-ASP Rk th47 4|, Tiki,
TEEZFRAETF 5-10 MEF A E 2 RK Y A mAA R 6 FALF 8
B .

ATRITAKEERAZITH, FMEARXEZFREZAOALE)
104, E4RES ISAELEHBE, SMNERFF LA, RELXLHE
T, 25MOFEETMEE 7 MR KE AL SR AR SLFEZ
3B ( Wagner et al., Nature Biotechnol. 14: 840-844, 1996). F4it,
i RS R AR 3 B €8 20-30 AN A4 ZANF 5] BB RO AL 3 BT vA
2 M A B R mRNA # R ANE—RBRHRLFF], RERELNE®RT
PR FEHFEAE T N AR 5’ ek, vl efidaiii s,
HEARBELIRBFHFE., b, 3-FHMEFERTHAHARST. AR
Ad XA T ¥eh) mRNA 49373455, 28 4 TH K mRNA 334K 4 6
BARE RRMKIEE. o, RXAF| E4u R 36 3] A% mRNA 6=
B sk M #45 5.( &L, 44, Sainio %, Cell Mol. Neurobiol. 14( 5): 439-457,
1994), X &L S RPRLELSFOR.RE,AE AL ARET ASP-1,
ASP-2 #= I-ASP # cDNA A7), 122 KA HG-E8HAA R T AR 5
FAFA R -Fik s cDNA #9 A H4 DNA. Bk, KREAPAERBKETTE
ASP-1, ASP-2 % [-ASP #9A F41 DNA ZAMYR XL FAZF 8. 0%,
%35 cDNAF A B DNA FEH R RGRLFIELREEM BT S
AR ol

AE—HERFEY, AEAAARLFEHFHETUAARRLN” BLEA
MBETR., HBET®R. RENWUEELLS. LA, —IMRAHE
-‘a‘ﬁ"J SR AR BB —BEAEA D — AR R P RBENMLEESL

k, REERREGAT—H, ILFHFRTEALLLTRHE, WA
IXAHERE. EMNLThHHKRTH A,
Rin, EREPH—BRETHARFTEY, ALFEFRLETUELAS

19
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ZHA R R, LA, BEHFBR TR SZ M5 XAEM4, Ak
FARRLECMNERAF LR, 2EMET EMNHEEERFE BRI
BT EeMegErsR.

TR REZBHOEZ B ARIFGERTR, ¥ (1) &)
AANBFRATSRBEFTREESENER(LRAA, RRATFT—AHEFH S
Kb B b e 5 — AN EH PRBENLES) F/R (2) B
MIELTREAGUFEAALNEBI LR TR E. Khehbd stz
Fag a4 e RANKBERLES . SLAMMES. —ARBEBRES. BEERES. A
AR BERLES . RASERMES., RATEES. ZKBRAES. BB =8, L BLAES.
BRE LB A B A,

RiBBHEM O FEFR T OLT 5280 B Ao/ BN EE
HEMFR., B, ZHEFNERETROEEFHTREABITR, ©5
BT EGR Rl 5 BEARSGAMARRMNERE, Bk,
ZAEA 6 AR BT VA 45 2- R AL R . L, B8 AR
BT A LA Je it IR B AR X AR AR, Bk, AKX AFBAHHH LT R
FAEEMHT 5% ASP-1, ASP-2 #u/3, [-ASP % AKe44% 8L & Ao J2
BRI RS F, AR F LTS HGB4K.

BRXEMFBRTHES B Moy —ossh, IHGSHhEsY
TIABIEGETREBARAF Cdoth. ARAEGAE Lho/RBF ETRZHY
BAREASHRLEHTR., ZHWBASDE LR AFHFOLLLATAK
FEHORAEBFR, CUAETHRATRANEEIRRY R, AL
BAR M I A THRANBRZ, AR LAEF ETHEZOEACIEHE
Fl.OHAF. H. KA. ALEA. BENARECAARRY 408
Bt

B i R & <8R (vector ) 7T vA & 18 i FRF) M BG4y Ao i AR N
—BARERFNGEENHER, ATARRNELTRTERRERE
mip ¥ £k, B% RNA HALZTHRAY, 2E4KEF £456.4 DNA
HBAR, BRalE, BRRT, Rk, 4@k insgila, — MK
BRREBEB I MICT L4, ERARCELSHE —AREANATRE
M3t BAR AL BR A B4 B, FFiE3ET B34k e) DNA A7), A3

20
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HEABRAREGTRHEGIWICT L4196, ERENGHEALT, SR
B ENHEmer, BNFINNEIFTEGEIALARS K, RABE
mp Bt e R ATHAF, BOFINREEN BRI —K, 4
BRGHEALT, IR THREABNBBERNEZRNEAENN. £
RBARZBSRFI MBI EREF AL F AT ZE Y DNA 57, RAFET
Btk hik FRAF A I LT A RNA 98 FAKRE, HMAKETU @A
KEAFRTFFS, ETELRTHRBKELRIELGBIR. FETFa
&, Hlde, BRAEAFRNOAR, ZEQREHEERBF AT REETRL
CSH M RPN, RAHAEHAE, 28T ETRBLERA K
AP GAFERRRR (Blde, B FIABFE. XALHRBLHBRE);
Fe B, CERAIHIAEARELEIEC. BL. LERER (B FH
RAEAQR, HlaoRke kARG, GFP) IR R, thik e HARZ AR f 4
OEAHHRRAAET DNA B FHETHTREREZENEAHLAR
4.

XD PTG R 5 Ao BT 5 AT B H ik i#&w%%zﬂa
FHZAABRBHEZETRADTFINAY A TeF XEECI LM
ﬁﬂﬁao#%ﬁﬁﬁ&ﬁ@ﬁ@&ﬁwmﬁéﬁ,%k%ADmmﬁw
T A MR, 5T SR R B TIRRAT 7 M AR, o R/ DNA
B RRETHRAER, (1) FEBEBREHELLE, (2) TRESTF
REHBAAEF|HET, R (3) FAMELY RNA #ZREHEFERES
R, A, BHFREEZETHRERETHBET], PREHT
BT A ik DNA 55095 R, L& R AW FHER KRB EF
RATHEYEARRS K.

ATABAREMEEZHATRFINALEABT AT R @ICED 6
AE MR, AR RGO, LT kP SEHERT, ©
Mo LisFftF Ba L, tkie TATA 4E, MIEA 5|, CAAT /%
F1%. 48k, Lif SEHFATAFICET NEBFHTREK, €6
EﬂT%ﬁ%wéwgwﬁ%i&%%Bw%ﬁﬂoﬁvﬁ%&Tu%
Frfeis—AMmEFAT, REHFLFAEI, RARNGBARTRHE
¥ SAEARAINRETHI . AARBRHLE AR AL B LT RIS
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iE oG BAK,

RABAROLET REFLOE A A, TABTH LELRFH
A KAABBAAR B4, £ A, #l40, Sambrook et al., Molecular Cloning:
A Laboratory Manual, % =A%, Cold Spring Harbour Laboratories Press,
1989. Ml &/H TR FREAT %4 ASP-1, ASP-2 F=/3 I-ASP %
R A BREE A7/ DNA & RNA t9mie ¥ . FTid 3R DNA X
RNA # T E FHZIAMGTHRELES T, 2758 DNA EEE@mET
Rk,

Hilsh MR B AR 4 mRNA RiX & %K 4 pcDNA3.1 #= pRc/CMV
( A Invitrogen %%, Carlsbad, CA), €M1 &4 7 — ANk FIrieF, #lde
KPG8 ik (RARBFRAL LR ) AR, PAE@RER
# (CMV) 3% F-B2ash-FF7) ., oo, EFARKERKRK@BRFRE
% & pCEP4 #4k (Invitrogen), € &4 7 —A EB ##& (EBV) A 4|4
W, ASHENHLERSIBZHERTFREFLEGRFE, F—ANREK
KEOEST $REKETF lat) pEF-BOS R4, THBRGKRIPHEZY
&, Jfi#id & Mishizuma #= Nagata FT4#4i£ ( Nuc. Acids Res.18: 5322,
1990 ), 4§ 3 B F 45 X84 AR FF, #)4e, Demoulin( Mol.Cell.Biol.16:
4710-4716 ). T A — N B R B AR EHA AR K F, X LK
Stratford-Perricaudet Fi4#5i£, €44 E1 &= E3 &9 (J.Clin.Invest 90:
626-630, 1992). My & A Ve P1A T84 & Warnier F 27, xR A
M EH L E A PIA #9 % %48 A (Int. J.Cancer, 67: 303-310, 1996).

AELRAL AL REBXANE, IEFRAABRBEAAR TUMZTE @
AREBAR, BHYRREAMNEES QT @ TRGRDT T 25
BHe, TURBEERMECAN, REWNEGAHRNLE AR TIHK
asrELF.

AEALETFABmEFH YT HRT pcDNA3 LB MK, HAF
RpS3EM. AT, PREGEEFORBEEM,

AEARERBT o EMEK, ot Ney ASP-1. ASP-2
Fo I-ASP $BRA L R B, XS KEA A, Fldo, LEMIA AL
FampAAT ps3 84, AT AT, FEARK. FHEHLERNEH
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4.

B %, ASP-1. ASP-2 #= [-ASP % hkt9 h B ELH 5 71 & 31 %8 09 4% BR AR
Fleg 45 AR Fod b . RATBRBOR AT ARAEIAIRE], B4 b A KD ERA
TZHERTCLETRT RO RRG—H4EZHGEE. Bk, ASP-1.
ASP-2 Fa/3, 1-ASP % Bkey — 2 KR E £ R E KGR B A MH, R
EERBUREERIENIHS, RAGZE S5-124 (B, 5,6,7,8,9, 10,
1, 2ARARK) RARZAE.

ASP-1. ASP-2 Fa/3 I-ASP 3 K H R EARRARE T LS RKAR
B RAFAE. RE T 3 RS R B RAFAE 36 L pS3 Krel 69454,
ERAARER, fBehEN. Flde, o RKIFHTHE, ASP-1. ASP-2 o/
I-ASP % BRég 54k | B A S KA PR & 7 15 8 49 ASP-1. ASP-2 Fv
/%X I-ASP #h oK ke h e S Mdh, €48, Bl 4 ps3, AV ATH
%, £ ASP-1. ASP-2 #/3, [-ASP % Bk i BT AARIE 3 oh e 4% 48 T ik .
Blde, AARKAFTRILAKTIAME ASP-1. ASP-2 7/ I-ASP F B E
AR FF R G B FABI IR WL A F AR X F B, #ldel p53 %K
A, RABHBARAARLFHELBERERABRR B TH, LR
A T4 R B H R B M BB F SR E R AR AR P ik
k., BERERZREFD TACIG LB EF O EHATIRE,
R LT,

A& B @4 L& ASP-1. ASP-2 #= I-ASP % Ak #9 K 4Kk, KX AT 49
ASP-1. ASP-2 # [-ASP % Ak#9“RX KR L T $ ARG R4 BB F
5| — AR % NS4, 3T ASP-1. ASP-2 #2/3k I-ASP 3 K& AGLB A X
FeR 94545 1) R HEAKR A H R ASP-1. ASP-2 X I-ASP % Rké#yiEdE, 4]
4ok B —% Bk#54; 2) kImi& ASP-1. ASP-2 & I-ASP % fkéhshtt, 4
WwERERRTPHEARIMIT IR LGN, X 3) ZRA4MmA
F ASP-1. ASP-2 & [-ASP % AK&937 69 7E M R 2 6k, #) S 38 Ao FL R 2k 57
15 R TR 3R, ASP-1. ASP-2 3 [-ASP % 954 L L R X A £ %
A ASP-1. ASP-2 3, I-ASP % AR&9AZBR L9164, Th adsd k. A X XK.
FA . RABRBRAE M —ANRENERARRFALKTS. HSEFK
MEH—AKREANATEI L. 2. 3. 4. 5. 6. 7. 8 9. 10. 11. 12. 13.
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14, 15. 16. 17. 18. 19.. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29.
30 ARESHHRE, Tk, S TALEALAS KRS, @R
B, MindEFoF, Bt hEATRRINS, BB BFF.
B 04T 84K, ERATH 04T ASP-1. ASP-2 & [-ASP &R A
BR A 5 69 2 X

— R, TR QAN R 549 ASP-1. ASP-2 3 [-ASP % A&
RAATESIRELARENLXARA. HldF AR KAT UMB R R
B R AT B RA P AL, ARG, XERABROREALHR
EEAXZGPREGBNE QK AKBAIGE ASP-1. ASP-2 X I-ASP % ik
AL (Flde, ESKEX2 EOMERBEEZATHZBERLR ).

% ASP-1.ASP-2 3, I-ASP $ Bkt M A A MR X EE T RF AR
BB FH M MEIE, LEETRAEBAFA G TEIHMAY AL
MR K, et ERKEREARHE TR FEMRIFKREN.,

BT A FRABBRTUARERE, RBILHDE ROERALE
HEENHEMERGEE. THIKE RMEEREZXFEMNE —F RS HE
HREZHABARTRETEATRZHBOERKS K, LT
TR (R 3EE B4k ASP-1. ASP-2 & I-ASP $ kit —F RE, €A
B3RO ARARFFIHAKEE, REMAT EANAERIZNE @0
B ERTF, Bl FE Ecoli P#EFENERT, RRAABREERAA
RAFT A 4mth. st LTHRELTIAL AL ASP-1. ASP-2 K I-ASP
A B X cDNA L6y E %A 5| k4R & % AR ey K&, T4k ASP-1.ASP-2
K I-ASP 3 Bk&4E M T LB T HEAR, BRBECNGERLYT L
K3 mEREADPERRBAR, HEEREFEALEYBEI@E, RER
F4& ASP-1. ASP-2 & I-ASP % Ak, FH#& M AFT/AH 45 ASP-1. ASP-2
K I-ASP % Bk hsbiE M. Hlde, TH4K ASP % AKT A p53 #9454
HATH R, XA TR PAHIE, L€ TR S KRGS ST E TR
HohehEM, AR RAABREBHEAANR KT S8,

AARBHEARAREHANIRE], L4 £ ASP-1. ASP-2 & [-ASP 84K F
PR B AR T AR AT X B ARG d EAR S 9 R FIK, AW, &
T HARBRE T ASP-1. ASP-2 & I-ASP % Bk shfh, o R FFiE, “RF
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MRABBNR R ZIHGREBRENK, FRAATRARABRBRGETER
AR Ao K I FAE, ERARTHRBAGRLEBRRAAT TR HEE
SRRAINF R RIAF, AR IHAFTEHEAE R FTARFR
#4475 %k, #\%e, Molecular Cloning: A Laboratary Manual, J. sambrook,
et al., eds., # =h&, Cold Spring Harbor Press, Cold Spring Harbor, New
york, 1989, & Current Protocols in Molecular Biology, F.M.Ausubel, et al.,
eds., JohnWiley&Sons, Inc., New York. A KX &Mt 45 ASP-1. ASP-2 &
I-ASP 2 A RFRWYWRTAROLIET LR/RABA NG —ARSENERTH
RABAHBEKR., RARHRTHENREIEEL TH YR A G REBHNR:
(a)M, I, L, V; (b)F, Y, W; (¢c)K, R, H; (d) A, G; (e) S,
T; (f) Q, N; # (g) E, D.

& £ ASP-1.ASP-2 3 I-ASP % fké4 RILB A 71 64 694R F b B BR
BREARELIRER AT K, HARZBITKEHD ASP-1.
ASP-2 3 I-ASP % B9 8L, XM BT i RARNEBHARAR &
it % FF ik K AF, B, 81t PCR 28 RE &4 RAEBMANK, /I Kunkel
BT 6 7 ik 9 2 8 R E (Kunkel, Proc.Nat. Acad. U.S.A. 82: 488-492,
1985), RiB it % AL ASP-1. ASP-2 K I-ASP % shet4 LB 9L F ARk, o
R A B ASP-1. ASP-2 X I-ASP % AR &9 N 2 4% A BB b, 4o p53 454
15,54 BB, T A8 13 B 484 Ak 4% RBR 1T 3] X AF 09 45 RBR B 4X.. 5 ASP-1.
ASP-2 X I-ASP $ kA 8L Bl 64 h B h he i Mo A il it 4o F 5 A0 ],
ALK T ¢ ASP-1.ASP-2 K I-ASP 3 ARG A B £ % 2 mE A 3L
MERBAL, BEBARFANSGENE L@, REXZHEH ASP-1.
ASP-2 X I-ASP % Ak, 4R K & if Bk 49 ASP-1. ASP-2 & I-ASP % K
HhfeiE., RESRMAIGERMT A LR LAt TER, Hld,
5 pS3 #Aahee.

BRI, REXAFARSAE, ¥ —LAEARIHEECHIH
., B, REALARBFETEG S B ASP-1. ASP-2 & [-ASP
EARHSTF. RABRHBEARAR #4oKF 5 B 09 ASP-1. ASP-2 X [-ASP
SRy THEMFE, HSRTRAIENERLRRINARRZALEZS
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JReGmie F sbib, Tikdb, THAXBRFADILKT A S KA K.
EH—AFkP, mRNA #FZRT B IMEH R GF XFA BT
R RBAERGER, mRNA R X EHEX MR Y, R
MR BHOFRAT HTIMERE K. AR5 E ASP-1. ASP-2 3
I-ASP % fkég 5 Mt B K. ©MEaELEZEEHN. HPLC. SH AR FE
SEMFSMF L.

*f ASP-1.ASP-2 X I-ASP B 5> Tt 5 B 4. KATBHEARKAR T
VAT BT AR IR (A8 2 ) HAFAEC 69/, X5k 035 Z ASP-1.
ASP-2 = I-ASP A% BE 64 F 3K, AR /RAEFTA M 2 AR, ERT—F &4 T,
AT AR AR R B R F R RAT, ke TR RA M X
FEL 318 it ARt 4 IRAT1F 3],

AKX OB p53 A A rel 55 ASP-1. ASP-2 & I-ASP ¥ & & 9 44,
st pS3 AR rel #4745 % . stF ASP-1. ASP-2 2 [-ASP 8945 47 M 64 5%
o, MR RARIEIEARA T & & & befe Tk oh 68498 3 R T 48,
e AT, RERFMEL S AR,

AXEERAFTEY, KA PREM ASP-1. ASP-2 3 [-ASP #7464« 2
M 47 %) (dominant negative)” % k. FTri§e4 B4 k2 —F B G hdEE R
ERKR, A—HE5@mRBEAGEIRTREOX RS ®BEHAY
FHEORLCRENRESG LS, DRBELTGHER. e, —
MERARELSHENFH ARSI L L A FEEES, K
MR A RAAREG AW FHRRA. AN, —NEEFHREAHEA
12 RA% 1% & & FEBR AL 69 oM 47 ) 69 3 75 M AR 08 B % 5 B R Bt BAE 5
e T O BBALE R GR35 . e do, ERXABMESREKRE B —A
BRABATLERE—NEBHTFELSERE A RERHI MIrs 95t
XAF, Bt EELHFHLALLE, BRI M FEBFETHER
TFHHRTHE.

RENERE: EmIETRE—F TS KRBBREREG G
o RAFBBEAAR TARE—FZ GG S HIFH T FReg A, i
RIFAAREHMRBEARE T —HREFHBETHEFIRSK, hde, @
WNFF T ok #g ASP-1. ASP-2 3 I-ASP % A9 &, L8 ¢4 KA BHE AA
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R #K T vA%x; ASP-1. ASP-2 K [-ASP % BR#tATH F ERE &I, BHE
E, HH5ARGHEIARFF (US. Patent No. 5,580,723; Sambrook
F, T LM EBRFM, £ 8K, Cold Spring Harbor Laboratoary # #&,
1989) A4REH BB AAR TR KK 3 ARG BRE B R Y 5
BEM (tbde pS3 8944, ATHAYT ) A/RFRFIMFH, LT
F &AM E G 6B E FR 6 £ F A H RAABRIERA R T
¥ iR,

AEAEOIE—XA . thdo—R Z K, EME5 ASP-1. ASP-2 &
I-ASP % Bk#54-, 5 ASP-1. ASP-2 K I-ASP $ RIA R BN &) £ 4B st
40 pS3 FHEAHLEL. XML RXMNERA Tree B MR E, £
ASP-1. ASP-2 3 I-ASP % AkvA & ASP-1. ASP-2 X I-ASP % tk 5 &4
BN WO AEET, ARAE®MAIET S E ASP-1. ASP-2 X
I-ASP % fik, ASP-1. ASP-2 & I-ASP 3 KRl £ 4 4Bttty A 44, X
A6 XA T AR Fi it 4o 5 ASP-1. ASP-2 X I-ASP % BRth 44, XK
SRttt s, REAE YL 4L, & ASP-1. ASP-2 & [-ASP
4] ASP-1. ASP-2 &K I-ASP 3 Ak, REMNMG4 S mRsTdhehEr.

Wb, KK AL SEA, e TidALE ASP-1. ASP-2 X
[-ASP % Bk BLA7 it B b 42 A 69 AR AR B R FUAK L3R IB F A5 & )
Hh % R FARF L IR,

HH2R[E— 5, ERiZABRRR A6, RARKSTFH—
Ho—RARREELERKREIRR R4S (Clark, W.R.1986 The
Experimental Foundations of Modern Immunology Wiley & Sons, Inc., New
York; Roitt, I. 1991 Essential Immunology, 7th Ed., Blackwell Scientific
Publications,Oxford ). tt+4e pFc’#w Fc X 3k £ AMK R BL R KL 49 % ) 88425
RERBRYES. —A pFo’ K B BE#F 37 69 TLIK R A £ R A IRA pFo’ R 3%
IR, BEH—/F@), h &, MARETRARZENSRBELSY
15k, HZEM, —ARARE Fo RIBAEABHBT XA LR EHA Fo RK
HIK, HEH—A Fab Wi, MARBTRARSTERBNZTELS
{5 5. Fab F BRI — Aot feic h Fd 9o E
4, INFd ABREZRABERMEG T EHY) (—ANFd AETLE 2
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KA RE BRI ERE, R ERKRGHFFM), FE Fd A ES B
FURREGHRBREENGELSRT.

ARG RRELSIAL, KABE K L4 E K (CDR) fF R
R (FRs), ZAMRZRAZESRBHRRAZEAAERN, TRENKE
THRRBREZE N = ZLH (Clark, 1986; Roitt, 1991 ). £ &4t Fd K & IgS
HRERETOHBUTMAINTEER (RF1- RF4) 984 HF FEZAZL
#h#Z R (CDRI1-CDR3). X 54k %K (CDR), 4%/ CDR3 K f
BHEZREFM CDR3, EFRFZRAKAHFIMH.

AABAK CZELHILSWIRAR G IE CDOR RRTAKRE T Btk
FALAESE 64 B) T R F AP AR GG KL X R G PT AR AR, X K B AR A A
PR Gyt AE b AR F AR IER, H P ALIEARXLY CDRAE
it 5 A% FR A Fo/pF Rt Mt E—ARZ A ik, ALEE
+ #] 4,816,567; 5,225,539; 5,585,089; 5,693,762; #= 5,859,205.

#l4e, PCT B FFAF WO 92/04381 #-F 7 A% murineRSV F4k &9 41
&Fe iz B, KA P, murine FR R 3R89 £V —35_A R 69 FR KA
B, WA T EFBEA LSRR EHH T EIIRR B, BFRARA &
4~ (chimeric) #UiKk,

BItHALRNEBRRETORAAINEALYIHERARIRIZGF
&, AN ELHERKTUREAHE&. L USP 5814,318; 5,877,397,
6,091,001; 6114598.

STAABEARAARREFTHEGW, AXBLEMTF (ab’) ,, Fab,
Fv, Fd #9 5 B&; %444k, £+, Fc. FR. CDRI. CDR2 % %24 CDR3
RK—AEREECIEALAGERAFFIHH; %46 F (ab’) , hH BARK,
£ & FR. CDR1. CDR2 & #24% CDR3 Rk — 3 AKX REARNE R A
5| B X% ; #4A Fab b Bd4k, ¥4 FR. CDR1. CDR2 & #24& CDR3
RBRARGELCIEALNRRA T HHR, ARHA Fd A BIK, LF
# FR. CDR1 #2/3 CDR2 R BAA LG REALABRF T FIARAE. K
K AL O35 T IR 6 A UK

AEPQIET SR NFLBHZ K, EMNTAEFiE ASP-1.
ASP-2 & I-ASP % fkAR& A, wL B 5 ASP-1. ASP-2 X I-ASP % BkA=E A1
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oy 4k A Rﬁ%%iA%ﬁ . XEEHUTURBEIRRFTREMS, B

A RAAEAK, e, X §k%émﬁ7umm%kx¢&#,ﬁ
HXETAEGEPNERERAEARZH X, CTUAHERELHRRE
ERARE, GRMKAESLELTEROLIFE-—ANRENRAKRGK. L
B ST A R A AR KRB JE & B BRI o0 &,

HAHER (display) HARATUARFEZ RO AT KA LE LK, @
TZ, HEGEEKRRIKE (45 ml13, fd K lambada*£H K ) , A F
MR BT A ZRBEAL 4 249 30 NRABAEAL. e X FEAR T
RE—ANEEHRRARGESR, XHEFTARES LTRGBS
ASP-1. ASP-2 3 I-ASP 3 fk# 4. X —3AETUEI AW L FkE
ASP-1. ASP-2 & I-ASP 3 R 064 AT AT, TAHIRFHK
TERAHZTA I ORERAE R, BT DNA R A 54T A 2 &K
5. XA T AR Z B — ATk 5 ASP-1. ASP-2 3 I-ASP % k44t
R EBATIHRS., BNTRAA—ANARSHGLERET LR —it 4,
BXEFEHNAEHRESHRDERFSHIEAN, EECHLBERTHE
m b —AREATHEAL. BHOREIREZBHFTELTURN THE
5 ASP-1. ASP-2 3 I-ASP % fkAR4 &89 3 k. iXAE, KA BA4) ASP-1.
ASP-2 & I-ASP % KA EF L H BT Tk LE, aisEHKkEN
X, WA E Fik A K A ASP-1. ASP-2 X I-ASP £ Ak ¢4 Ak 2% A Bext
#y. XL PTR G FRATAMA KRBT HRERE, #HT4L, AE5HAE
4] ASP-1.ASP-2 X I-ASP #93h 46 vA R T RATBH AA R R A EE
B #.

A KR4 .36 ASP-1. ASP-2 K I-ASP 49 cDNA A 5| & & & HAK P
HER, SMRBEINFEImERBILE, QEREY (2XBHFH)
HAH ) (42 CHO, COS, BB AKX RZHUBRARRT G THARRAF).
RTAEHILFGHHA. . XHFKX. B, LF, RXIWFHaiot s
RSk, EMELE;ZHEARAFTRMER, QEREMBAMIBE. 45
MNABFaBARMIR, StRLGmit. FHRRmIE, THT @Rk
BT, REABARREEZMAFIG, LEOHBATEND]—A R
¥,
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ARPLOIEHLERNEALGY. AXE, “SLAREALFHY G
FHER ARSI BRERS T AN AR Z MR/ EAR
Hih, AHEAR SO ALFEIR R ELFIHELIRELLRE
L H B (knockout) Fh#y, VAR ELA 3 B e EARES MR ABIKRY
N, HRDHTABLIRERBNER T @RR R ELSE., IRHE
48T A 1L cre/lox A ARLC ARFBREAAR Rt EWBEZ 50 5
R, EXEFEHAFTRY, TUBZALEALGRARMEBREY, il
RGBT EIERRIEREL T EHOETNER, dTsRGEL
YFEFRAGHEREB Y F. — Rk, EXHAGFTRANEHLRE
BREATEAG BT RENFTEOEARAAEX (ot E R = H
#). FHR B FLKERES) ASP-1. ASP-2 & I-ASP #4584 F k.,
A A—FF TR R F A ROEXR ST LB H) FHRE, —%
3t F ASP-1.ASP-2 & I-ASP &M X A X # 4T R XA 84 R A Tk
ANERFHBRGEHTF. IFRRXEANALZETFOERLESES T, %
B HIE ST RS F, ARSI ASP-1. ASP-2 X [-ASP #% B 4% 4
HBRSESFFF, ILFARSLARSIY THREG TFRINERT
#) ASP-1.ASP-2 & [-ASP R AT H M BRGNS F R R AR A
AR R RBRAHB. HERMEFTRKABBARAARKRARZRAEY,

AERELXEREET, WILAR ST A ELE 4 5399346 F A Ff
Mg, URRIGEHEREDLTY, ENAARKRTHEYN. € QIEAK
A LA BB EBRNMRBICFIAN—ANZ ARG EN, FEF
BEANZ2EATALEGMOLDREANAATY, ZEARGHEEEN &
—iAEAA RS, RERRARAMEES I E@RPAARE, XEY
BRPHEFERARE LG REBRTRFARBERARZEBRZY, £
F R bR F PCT ¥+ W095/0654. 1A Bkl md. Rt ERpE.
BB REANBRRROBRAERRAGEAR S FLRETFX—L 9.

AERLRA,T —Fr H K5 A& ASP-1.ASP-2 & I-ASP B Y @8
HaeKF LRAFWG XA RATHEHZ AN ERICEY. EZHE
FAZ pS3 WA FENERAT. —MEH, XFFHikFEaEhTe
#h ASP-1. ASP-2 & I-ASP EH &M, 3 p53 W4A4%F, RE¥EF ik
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) P T A 5% ASP-1. ASP-2 3 [-ASP 447& M e44bod. % F ik
B FHAT A SIA SR EANEW THik, XAYE T Tk ka2 E K
) 4 44 Fe06 I A5 R TF AR sk Yo dm e o) fb B i 1L B K 4 ASP-1. ASP-2
K I-ASP % BRAH A BUR —F KR EH R KRH ASP-1. ASP-2 & I-ASP
MmN Eade(de p53) WA AW RA XNEFR. RYBTHE TR
B,

A AR T 532X 64 S AR, SIEAFLRIN EE-F AR,
B RATASIE R, KA ME, AT mAey 4R = 4k iadaen, AEAR
£, 22X AR TR THRREHERNZTE ASP-1. ASP-2 & -ASP % &
KA BREFAARBRALESNHEERGEE, HEORBETURA,
B AR ERR X4 F. FHAOER KN L GAL4 #&E&F a2 K
AR R B Aty TTUARMGER T @iek-Feiinl, ¥a24-5 GAL4 DNA &4
R 9% 4 ASP % AR BE, Ak 5 &S24 R E M K4 VP16 49 ASP &
Vet %7 p53 RBEIHBER, 3 miC. ZWIEL TS T ENKE KL
ERPHREXE, tdr—ARZ AN GALS 46425, H ASP AKX p53
FRA % hk4: 465, GALADNA #4835 VPI6 th X FHRME K,
AR RO FTERE, AmIIRRELXRNE X, A ASP $ KANF
MEA A RH ERTUBLREL B R AT BN E k., S
Rl A B RGA AL ik R RAR R F ALK,

% ASP-1. ASP-2 & I-ASP A XL R R i@ it 45 e An B 4 = bk it, €
MERAEAFEFPRUEA-ANTBHE KRB AL REDF. FEX
ASP-1. ASP-2 & I-ASP Z Ak T A @it A bR bk, et h T
A, T8 FA M ASP-1. ASP-2 X [-ASP 3 k354 5 1€ & kakb
# ASP-1. ASP-2 3 [-ASP % R4 R4 F G, b TURBRMEZRE G [
b, FBIHFOERLES (40 GAL4), /3% ASP-1. ASP-2 3 I-ASP
3 AR TRTM ’x&#ﬂ’wd #9484, v GFP & Flag /R & &
EARILEG N S K,

BRBANT QIR RGBICA 69 ASP 44698, todw p53 & T 1A
Fo ASP AV R . TRA XK ASP S EH, 2FAEARLIHS (2
KREMZBERR), RELEL Y (2R ARITHENE HRESG T RRE
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E-¥ety ASP 404 H ), REFENS AL LMY ALR T, R4EE ASP
AETRHMGFERERES S,

R RAYFIE QIR G B KA, BAW, A ESHAENR
25 REREGEN AT REFIEHRE THRMHEE, —&, &K
ML R P —AREAED AR, BP XA T AR PR 69 R B RRIRE
X AR % KK LAEBFIFE MR, SFAEH S, ik, XEAF
BB XA S TFERIDHHIASY, BPRTF 50 @) TF 45 2500, ik
T4 1000, ARE T4 500, 4R KA CIEEA T E $ KA
HATEQGCRHRFERE, RAMAEE VI, A, BAREL,
Kk Z2Y AMCEETRE, BRAKAHEV ZAFETREA, Kok
FITALESHERARRLHREMN, /R ARENLERBRGH T
BARMFHRR S FAEMH., BRAXANELTUARZ - A PHF, tbde: K.
A, RSAKBE. S8, AR K. %, Fw, ZTA Rt
W, REMHLEESY. R TR XM AR, 1) —#& 2 DNA 3 RNA &
F, T RAERE G BB GRS T,

B XM TANE R FRF, QHEATSRAFRXRGLESY
A&, B, B EFMARKZNA NS L5 FHEREEK
4, CIEMAMERERGRE, SROANMASIE, ARG 2B K
ERXLEF, ARRAKSYOEEE. AH. IV HEDAIRBG A
RTIFE 6, LREHHEN, shib, R KRR LE S
HTABIEFROE. ERXHSTFEMFFEAEM. BF, Tk
B AR ML EEF L B RHN A T L EME MY, Blde, BA
o, AL, BERAL, BBACF.

LeEMLTaERSYP. EMNatEh. 247, PHEY
(WFEEq ). FREMNF, BHTHRNHNZE-FOLMEREGESEREIE.
RERHNERY REESHERFRPT TRAE., RSB EHH I
KA, wZaBpEA, B H. FANFH G RLTI
A .

WA R YR 6 RS H AR BZIREFARITHE, GBRTRE
494k ik 2 KA, ASP-1. ASP-2 3 I-ASP % K 5 mfn st A fe 3 B3 o &
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LA TS, RAAYIHRA, BERR. BEAZLEHRN
é&Tua%%ﬁi%& R F R R OEL LG R E AR
MR KAR., BEFREM 4C-40°C. BT AL A R LA F R
R E)HATAR, FHERA 0.1-10 B,

ERFLRAE, Tohil i3t 1E A & F &4 FF &R R
ASP-1. ASP-2 K I-ASP 2 R — A3 N 44 RBFRESHAEST. 2
TakagassBin, FE2E M- NRLEL5RKE0805BF NS
BYR, AHLBLZTRABALENFTXAR., TRYGZKEE D A%
B AEBRAKRKLE, XM, FLELSHXsARBRE B LS ER. XLEEK
AARTUAGREHHHF R IR AHEIR, FMILIR. MR, RSB A
EBEE. EMNHEHEIERTFRRGERIL, RIHFITLES, Am
A F 4B LARK,

ANEFERTHAENAY N, oA BEREPBREKRERE, F
%aﬁﬁﬁiﬁ,m%m HIL. IEMIR. R, BRAEIARARNR

EHLE., 2 BITRA LA S T HREFFR. bie BAREZMILIK,
TARSHARRER AL wE. B4R, 5/ LEHFRE
TR TASGRRRRILET R, wREKRKZHK, ETUA
HAFER—RBEKR, FRABEKEHSIB.

stF A F @A R T AARATF M F X AT, R X434,
#£ ASP-1.ASP-2 & [-ASP 5 fe.4- T4 A 4R E K A RN F 5| R 654
R S5 5 A 42 R R BT T, e B-gal H9iEM, RAEZBGEM
5%, A TFmiausobnt, A2 —F 0ERABLE AT
ATE. NER SFHFETHLA, ki BEA L (a8HH. A
AFERCFEEASF ), NAEL B (RAETEFE, £FLAGHR
RAZHEMNE, B A wRBTBAWEEF ). XBIFLELETUS
ASP-1. ASP-2 X I-ASP ¢4 & Fesxtdhrast &, RA XS L L o8t
M T

FARBRRRA RR G Tk, TE2ARXTHRERLCHARNAS K
. BlioXRrB S 5BRRRESRS BB THARNE K. HFETU
BEAFERLTFTEELBLR, AE0 MG ERERMHG
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EHBE., SR, LTABTHEFELR, WwHKBE, L4
A EGBEE . AR TR,

AZ AR ASP-1. ASP-2 XK I-ASP # F 44X A], 2 AR B &K
X F g F ik, CNETE . ERREHAAITF LA, Fle ASP-1.
ASP-2 3, I-ASP A BB XN TATERLTHALT T, HARSTH
B E|A % ASP i R4 &AL FIAR K 69 & R B A& R TG, tode fm 0 = 5.
#7449 ASP-1.ASP-2 & I-ASP #94% 53 425X €L.45 ASP-1.ASP-2 & I-ASP
HRAESHAARRLCARY@IEA LKA, B RERGF AR,
stFERARG MR LSRN BINELEG T ERAL.

—f& &, ASP-1. ASP-2 K I-ASP &5 —# 25 &-X A 64 42 & 64945 b i
TR AR ELSE R, 5FT5 ASP-1. ASP-2 & I-ASP % Kit ¥
M AT ETHENKREY 10M!, KEZEV Y 10M', R854
1°M7. 3 # KT @iefe X @R =T A TR ASP-1. ASP-2 & I-ASP
R LA A TFaaan @i R+ ASP-1. ASP-2 X I-ASP M §-48 %
IR HH—. AL . LeRERaHh ASP-1. ASP-2
K I-ASP Ea 4o ffmMEF, €A Tkl ASP-1. ASP-2
3, [-ASP % Rk#54 64K 6940 ) €145 3% K L3R 88 B 464 (FRET) Fodkfik
P &5k 54 (EMSA ).

ARERTFTHRERIFAD B IRARRI, AT REAHERFRL
BREGAL B AmIC. FTA MK QLI585 845 - B ILIE4E R, 5 DEAE
LGSR, 5O REBORERAFMAXGHESE, BRAKAN
FHEXFIAFE, A THEZOAE, AEBHRIFAFLHEE. £
WHAT, B3 ALANEHRINI ML (wREZRERLTHE,
BERAR) PRIBARTEA —AMAL L& ST, flefemie Latk
&G 4R IR GRS T R I @M T IR BART AL S B RE LN
MBI EAR, Blde, SEEAKREAREARLRAGLRE, 5 A4
*mMRBEEOQHELSHEATHESONBRARGLEM T, AMEERNEL 2/
RFTBAANGIE, ZTLEFHOETHETBRAAOHORTETOXRLA
B, ZOAREHIK, @RARZGTFAARERBIAL RPN ES
. wRPABHRAAR B0 ty, REVEZZRLRI LA E 4
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mit, ERiZA%, FERIT O RETHEHLR,

B0, REPNHLEHAFZYSFT ETEZHHMNEXELH, X
LHMNBFHDFLTETRENE, S, BEN. BEME, A
BA RIZIRBIEE 69X A 4R, @il F, REROHEHE T XN
.57 7

ALZRWEFAMNTABIERNG 7 ELY, wEHAEREE. &
il o iR, ARES. MEES. LREH. SHESHS. R TFTEH
RBERESHR. R ERARKRBTEST, RARARRFAFT LY, X
& SRAAFMNE R R AT RAAABEBARAR R —FRABRK, BF,
EHFERRLITIEFTREREFIRRERAGEMFFRLAGA S, AR EE
%944 %8 (Sciarra & Cutie, %%, Rimington's Pharmaceutical
Science, 18 B&, 1990, pp1694-1712). AABRBMAAR L E H oM 84 = 5,
BT EHREZEFREAFEMN GRS FFH. SEARLAHGRLH
) B, %ﬁéﬁﬁ?ﬂa‘cé&%iﬂtfﬁéﬁa

AERANGEEHAAKELH., “AHE” RRASHEBRRELE
HAE AR MARR. £4 ﬁﬂf#&&%&nﬁfﬂﬁ%%‘ﬁ A 64 3K
RAWHEAGEN, ETLEYTHHGRERRANGER, LIFHAK
AMiEAEFBYER., ITUBIEEMFEUNSARLB S BT W H
w

SR, IRMNERRMTETNRARE, REGTERLE, &4
SR (G5, SRR, FHEKRES), 7R, X657
BHEL (2oF ), PHNKIRBUREF AN F ki BRI, Xuk
BEMERMRGEABRR, REZEZSHRBITRE., — KRN
HERAZRALUSRIBEASUATARANE, ERGHELHNZTENRNES.
RAOFABEARARTRER, RFHF. SEFRACTRORA,
BA T AR S AN H X TAFGRNE

MEWMFEPHRANSEYELMAAZIAAY, AELTESL
B EEH FRBRRHNEFAA A KE ASP-1.ASP-2 K, [-ASP K% A
ASP-1. ASP-2 & I-ASP #94% 88, A F A B R. XA R4 TAB L
PG IR HE A kM ASP-1.ASP-2 X [-ASP 84515 54 5 84
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WA R, B AR RAE THMR; XA ASP-1. ASP-2
2 I-ASP A4 eh A SEHR, JehFBeyIrH . RIEK R ZRABATF,
5z a4k, B4 ASP-1. ASP-2 & I-ASP 4~F A TR A R A a4k
B mpANREBR G RE, LERE P RKABHAAR £ St
FIT A R BRE (ER).

ASP-1. ASP-2 3, I-ASP % Bk R A% BR 3T ANk 84912 A A1) TARIE R 44 4
k¥, HHAE5EAFXEANARGRERKX, ﬁ?%ﬂ?bﬁ%%%
HATEF AR, R ERAONERRRBRER, EELETUL
HEEA, TRAKZHNE (XRZAXZHE, L:;,Xf;]éﬁg/u\‘r%xixfa
%),

—f& kS, ASP-1. ASP-2 X I-ASP ARA HE R =& W IFEF EH
ARAEIF, FHed Ing-lmg | F4L 2, KELEA 10ng-100pg. AL %5
ASP-1. ASP-2 3 I-ASP #4947 B8 & H R A4KB, 3% BARME F & A &
Ing-0.1mg # ¥4 35, L€ ASP-1. ASP-2 &K I-ASP A4ty 4835 5 £ 2F
AAABBAAR R C4oty, LFPHME. EZHE. EHPE. ZHFTX
(e miadt) ¥, RETARATWH, BT EAKLEA, ASP-1.
ASP-2 X I-ASP 446X p A FTHEHLFHY, A#FTERREES
%a%,W&$L&Lﬁ%ﬁﬁﬁ°%Mﬁ%£%%¢%,%@KA%,
IR OIERALYRI KL, F. L. B, BE. LE K. BRSE
Xz,

ELHE, KEARGHEHHMNAGY ETRLANN St LTHE
ZWEASMH XA . *%”P%LLNW%%W%ﬁﬁﬁéﬁﬁ%,ﬁ
ITeTFHRERRSHEDERZR., HEFMNBTLEHE. EFH. &
B AREBARFEENHLEELTH. Wﬁ%%&m B2REZBHT
B2, EEHTHZHETURATRARGHTELGE, ENLE
FAELANRBAZIA., IHGHERAYTHTHE AL, 2IFRKT,
WA TR BH G LM, RO, AR, AR, B, MTH=
B, LB, KB, ATHER. F8. AR, RHBF. B TEIHY
HETHRBREEIBLIERL, oéh. FH45H.

4o R A 5b&, ASP-1. ASP-2 X I-ASP 484 T vA 5 B4 ~T 4% 69 %,
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hABE S, XBERAGREBYTETHBAR R —F R E A
@%&&%*ﬁ-i% BRI EWR, EMNETFALL T, KiEH
RRBEAMREANRS, RARESRY, TAEEMRASHELSHFF
RAERA K. BWBEMGRTELTERLAG S TFER, RABELR
A ERLFEERNSNMEMRA MRBFAGEHER

HRABAHTORETHE TR, AL E Poyssr. L Faiir
BB, EEPMBARLE PSR SF.

HAEAMTHEROIEETHHRBAN, WwiEE. &T
FPERE R LR R KA B4,

HRAHTHFRGEAELLMNEHX, TUAAHERKPEZD
st BB, TR FEARCIERERWE L b —FF R 2 A B AR
S EAARES ., —BRH, XM ESYBTHRERMNESYERKEAK.
Mot B AR, ABERAOHBRY—WRAY, WwEALE, EBTH
PRAF T AR 4G 5,

MBSO R HGEESWTAAEF L, Wik, FA. 4&H
F, EMNHLFRETETHENMLESY. LEAREMAKP B FRREK
BB BHFERIIA.

ﬂ?ﬁ%f%%%%%%ﬂ%%ﬁ&@%A&H\MWQ&IAW
S REMEBAAKRIEKGHF, Kk 52 H b Fk, Ll H1EA
IR P e U E &MNX&%ﬂﬁ%&#W&m% T & T 2 41 ] 7
TR EARFGHFINTEZAHRBENREN 4o 13- T B P HATE
HOERREF R, ETEZHBRT, TMEAK, RERRFLY
AR, I, RB B L TAE L RAREFENR. HHE 6,
AN E RSB FIA . B HbAE. sbob— k5B B do i B
A FHEZHAHA . EASToR. LT, #M0EH. LAE
H o5 AR B A 494 %5 A L Rimington’s Pharmaceutical Science, Mack
Publishing Co., Easton, PA.

REAHH —F &, ASP-1. ASP-2 K I-ASP % AKX A% BL A4 4
AT S, XEBHENDRIENEMMESHFAKRER. £
XEXHFEY, LCHEAMRKRERYH ASP-1. ASP-2 3 I-ASP

- AT

R
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WAMARITABENZ AN E, do— 207 A . AHE I3
F XA CHBPEH L AN EF 69 ASP-1. ASP-2 K [-ASP L4 W FefEAT
C LR T W ATEP AA .

BRAFTEHGEKREEFI B R THEBERLRAY ERT K.

A 1A & ASP-1 #) DNA 47|; B 1B X% ASP-2 #) DNA A4 7/;
B 1CHRAASP-1 4 EaF7%); B ID AT ASP2 &4 45; B IEZ
ASP-1 #93K B A 1%,

A 2A X A& ASP-1 4 mRNA ¢J Northern EPiE4 R ; B 2B #» ASP-2

4 mRNA #) Northern fPiE4R; B 2C A ASP-1 A ASP-2 4 mRNA
9 northern P& 45 R, vA B AE 4 2} BB 49 L 3h & & 49 mRNA #9 northern ¥P

B 3A 3 GST - 53BP #9 £ 48 GST-53BP SDS R AHBEEIKR X T
FELegFELR; B 3B A ASP-2 493 £ 1844k DX54.10 #) western Fp
e R; B 3C 5 ASP-2 49 western EPiE 4 R,

B 4A R& ASP-2 5 p53 #) western EPiE4E % ; B 4B 4 ASP-2/Bbp2
JR¥it) DNA B 589884 ; 4C =& T ASP-2 5 ASP-2/Bbp2 94-F & £.

B SA 27 FRE# p53 455+ 5B 3 F 4 p53. ASP-1 F= ASP-2 #5454
FRISAER; B 5B #H ASP-1 f= ASP-2 &t pS3 #7E M ey %k,

B 6 XK ASP-1 #= ASP-2 2} PIG-3 B 3h-F o4&, QIe&FrAurey
ASP % Rk & & &) western Epik 4 R,

B 7A % ASP-1#= ASP-2 t4F] p53 Z &9 /A T 3hés; B 7B 4 ASP-2
st p5S3 BAGATHRGHEER;, B 7C ASH C#HeyFA ASP-2 &
WTxpS3 ZaRATHEEAHIF #oh; B 7D A ASP-2 #4F) p53. p73 #=
p63 &9 A I fE.

B 8A % ASP-1. ASP-2 X I-ASP #9 ) /B b4k, Saos-2 2mfe A #H4k .
p53 (Sug). I-ASP (10pg) &K p53 +1-ASP 44, REXRMF 16 5,
I AE NP4O M 4% o A= 1000ug 49 Saos-2 MRS = WP i, AT
S48 AHBRE L6 LASP % AR RAITR ALK, A LT
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) % 3 p53 FAk CM1 B LB IR E A 69 western FP AR pS3 694
#; B 8B ¥, Saos-2 LA ASP-1(8ug) 3 ASP-2 (4pg), I-ASP (5ug)
#2 p53 (50ng) 3%, 40pul ¥IABE E 10% R P B3k, A VS ARG R
ASP-1, /i DX54.10 ##) ASP-2, I-ASP & 4943 I-ASP k4R, p53
& DO1 ##], PCNA # 4L PCNA k4R (E 8E) ;A 8C & ASP-1
R ASP-2 -8 pS3 9 AT 2h4e, 1-ASP 44| pS3 #FF AT 2h4; B 8D
B 7~ ASP-1 #= ASP-2 & & I-ASP 37 %] p53 X & 3)-F, Bax.

B 9A K&K p53(1pg/10cm )R p53181C(1.6pg/10cm B)K

p53181L(2ug/10cm #§)# Saos-2 fmfe£ ASP-1(10pg/10cm #k)3, ASP-2
(10pg/10cm &k ) A F A A F1H T 4R sub-GIDNA 2% (AT @)
i E 4. B 9B R T/ Saos-2 @@, ASP-13 ASP-2 (4954 8
Fodpg) *F p53 BE AN R BARAGHEFTHEZTH A, p53(50-75ng)
R p53181C(50ng)3K p53181L(50ng)*t 3 # A B Bax-luc ¥4 X & . £
ASP-1 3 ASP-2 H#EMEMT, RE pS3 MR REFTHIA
F p53 M REI MBI F4E; B 9C # 40pl 9 FERZHWE AR
-p53(DO1),3% ASP-2(DX54.10)& 4% ASP-1(VS)4ARKE I 49 & & 49 western
PPiksER, B ID BT FAXEFRERPCREARNER, BT—4A%k B
% 7 A8 Be AT 64 U Ao Y 8 RNA A K49 ASP-1 #= ASP-2 #4 R & KF,

B 10 & 7 [-ASP % DNA & 7|.

B 11 &7 [-ASP 9% & &4 7).

B 12 &7 ASP RARAEARA X pS3 AT 488 5 A A4, U208 A=
MCF-7 R¥ 4% pS3 Hamickii %, MALRETOWGRALE, Tdf
40 iR & ® A7t F 69 CD20 (A-E)—FRl R+, XA L emieidid FACS X
Tohr. FRBRFTAH sub-Gl X H B T4 4E DNA M4t miet)d
2tt, &4 ASP-1. ASP-2 X I-ASP #) & 3L RNA #/f #4784 a-ASP-1.
o-ASP-2 3, a-1-ASP. A HPC16 #)# &8 & & & E6 it % E6. B 12B. 12D
T et AR, RE, XEHEET e U20S #2 MCF-7 @R E&F
R AYIRERE A 5 A Jpg/ml 4932 Pz, 30 oG, KE @i
WATHH. & F A G, U20S #= MCF-7 e it b R LA E G Rttt §
., mEEEE, AdMmREELITE, B 12G ¥ 2R E ASP &K p53
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5 A K 69 Bax 3, mdm2 #93k &L, B 12F & 200 4~ U20S 3 MCF-7 R #
FBAKK ASP Az, A TAMIEIZTHAR Bax T FREK. FREARZE
Y Z R G R FHLE R,

B 13A &8 ASP K# AR 5 p65.1kB # p53 #9 E4E, B 13C # 13D
& A IkB /£ ASP-2 A ARG EN ST, *F p53 & & £ Bax A mdm2
BT Lo RME DGR R

A 14A B = AHEF A A p65 &5 M) %\KI Ap65 x| iR 18 3R 18 it #i NFkB #9
IR E R

K 15A B = Bel-2 xF ASP-1 & ASP-2 /& p53H175-L 5 A T &9 )%
#wHlge . B 15B B % Bel-XL xa“ ASP-1 & ASP-2 /& p53H175-L #) &3¢
¥ 4l; B 15C 5L Bel-2 xFifid ASP-1. ASP-2 #t474) p53 H-F A T 69y
#I4EA .

B 16 187 1-ASP * E7 #9464 2h 466938 3%; B 16B #8A I-ASP 3% 3%
& e xt 44 e S AAE A .

A IREMNAOMNEFHRTEA N BERLFAR p53 9ILRE T %
69 RNAFE K, FAst it 47 ASP-1. ASP-2 X I-ASP 49 mRNA &5 H A
HATHICLE .

45 1

AT T B ASP KA AT AR N 4TEh 68, KAT4E A northern FP ik &4
7 ik 3t F ik ASP-1 F= ASP-2 448 42 # 4T R 5| - An A BF R, . 4o B 2A #= 2B,
ASP-1 #= ASP-2 #) mRNA EAWFA AR T HA RE, £—4% 5.5-5kb
B FHERT, /22 ASP-1 fo ASP-2 W R X SHFTRE)., A, F%
LB R JEF ASP-1 F= ASP-2 #iH & & #) & L. A e 2, ASP-1 F= ASP-2
BRI T XA — 8D ARE. ASP-1 SR KL, thESR
RMAGRBEYEZHEFS. @ ASP-2 SR, FRIREE S ek EK
FRABMAGG . Bl EACFFRELALE P AT A M B ASP-1 ¢ F KT
Ak,
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% #4) 2

E.4n ASP K&k i £ mRNA K-F EEHHFERSHAEX, €&
HRARTEANENEZTO KT LKA, KN114EH GST &45%H &
% 3f ASP-2 #9334k, 3§ ASP-2 B it 698-1135 RAAMRM H AR L 1% 2
m ¥ XXM pGHX2TK #) EcoR I {%.%. iX#f, 74kDa # GST-ASP-2

(698-1135 RAM ) &G 4T (4B 3A). H GST-53BP2 & A& %%

FFAb R, NETFHFDRF KT iF A4t T RE ASP-2 h K
J% #3 pCMV Bam neo ASP-2/53BP2 ( 607-1135) # Saos-2 #4 4a i 3 4% & it
47¥ R, pCMV Bam neo ASP-2/53BP2 (607-1135) R & @L3&40 /R & 2 %
9E10 #) ASP-2 # PCR F #4623 Bam H 1 #{x 5 ME R AL . @it
F &k ASP-2 RATBRA At Saos-2 MEMEBTHN. RFHER
PAbASP-2/77 Bl S84 £ 41 DX54-10 5 DX54-7 K5 7 k&, 4B 3B Ff
T. DR ER DX54.10 R GST KA XX, A RIRF] Saos-2 R
& F &5 ASP-2.DX54.10 R Z 2 A4 F ASP-2 & GST-ASP-2 # F GST-p27
BAZARER%. HA L ASP-2 4985 R4 749,

&) T 38 32) Saos-2 mhe ¥ 454 5 A 69 ASP-2 A4 R840, #BFK
M T AL F —tE st M R AL ASP-2 HATAFR. AT HETEHRIKES
8RR H R R AR ASP-2, AR DX54.10 LFR 5443 50K
kL) GST & @ X GST-53BP2 & & #ATR L, HFiX sk DX54.10 ¢
EEARYESSERE 1 e, KEF LUz, RAFHK, LR 3
K. B 3CRTT %469 ASP-2/53BP2 K & (607-1135) AL 5 Lk 5
HRMEF I LARRATRE, P HRTHFFFHHHET GSTRe L
FRT T AZME GST-ASP-2 #kéh LiF R, XK DX54.10 5 293 A~ tm At
A Tero ML RBR T H AR & a AN R ASP-2, HEH DX54.10
IEREOH FA RN EE.

E A 3 |

R L #94 ASP-2 SR, BNMEZRIASREGREAALIKA G
p53 RE 5 ASP-2 B4k, W& X Aisk O\ Saos-2 48, F-1% 8 L ASP-2
AR DX54.10 Bt BB 34K pAb4A23(—Fr 2t SV40 E T-L R &G 3k )5 2 it
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AFRFFHIE . 20B 4A, 81T western FPIESHHEREFT p53 5 ASP-2
Bk E A4, APKA p53 5 ASP-2 R EAEH. A BRI/,
B st BAAKFEA 7 p53 K ASP-2. AiZEFH AT EHI®F®
A W Ry ASP-2 HitF ¢y ASP-2 (A4 E £ bBP2(130-1135)) £ éa &
SDS PAGE #42# R F), R ¥ —ANToAg#&ey R A 2L T bBP2 #9545,
EECHRFPAERANBRELN ATG FATF, KA AL cDNA # 571 = 757,
A 757 GERTFRARINGER - BT LR ATTRAY, REBE
& KA 1005 M REBR. 7 KL 53BP2/ bBP2 cDNA #hA VA 757 49
AL T4k h AL 4 #4TM) 3 4 ( Naumovski and Cleary, 1996). 2&, X F
BA4A 94 R, FE L FQARIGEZFTIRMN 75T GEBFH 44,
¥ bBP2 # 5°3% # 47 M kst ( BLAST search )X 3L bBP2 44 412bp - 514bp
5 HAARBAR R, Bidst ASP-2/bBP2 FAEEHANEF, KNLRX
BRI FAAET 4B HEAF. B AL bBP2 9 412bp - 514bp &9 XK E&
PAKLEBRRAEZTRSFI T EA, ZEKITIAA ASP-2 £ 8 FH4L &
JE Ly 75745, it 5 2 K49 ASP-2 #H4THLA( A A#) ASP-2 #) cDNA
7 EFEE]), EAVIAS ASP-2 #4444 B L3 45 ASP-2 89 cDNA #) 246bp.
EA#IF ASP-2 R—ABA 135 A EAABB KON RES.

HTEANE, 2A A ATG A 545 (412bp - 514bp)#g 53BP2/Bbp2
cDNA %27 5Lsh & ik 4Kk pcDNA3 . & 44 pcDNA3-ASP-2/
bBP2 i 4i (1-1135) # 44 2| Saos-2 e H & iA R R Ash R ey ASP-2,
FHE AR DX54-10 431 . 40 B 4C BT, pcDNA3-ASP-2 & i& 4 ASP-2
T EL5 KK ASP-248FE . MR, RANAH A B4 ASP-2 1A
% —/~ ATG, #EA%k 846 1135 M RAB., REER, RNBRALEZL
L—TFABHLHFAEEMNGERFRAT4asT L., ASP-2 AREXEF LK
1135 MR A M9 &4 . ASP-2/bBP2 5 ASP-2/53BP2 4 #|4X & 130-1135
A 607-1135 RABN TG,

s, B 4A B, AR ASP-2 3 ASP-2/bBP2 # T A £ 4KA 5
pS3 A4k,

x4 4
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pS3 R —/ R EHF, A REEN AR &3 mdm-2, Bax A&
cyclin G, FB% B s LA %k, Zmn % ASP-2/53BP2 £ X AF2E L2
Y — A3 pS3 89 B F, B AT TAPH p5S3 ¢ DNA L EH, T8
RBAAHECTAEKRI S p53 49 DNA ¥2 P w4844 (Iwabuchi ¥ .,
1993 ). FivAstF p53, ASP-2/53BP2 T vAZ fmjt M &4 SV40 IY & 7 & 49
XRBRERY. PIAAFATR ASP-2 N EZAKELBRNEHR, 22
ASP-2/53BP2 94T A 47 & B € xF I 98 64 47 %] A K a9 4F R Lo AR 3 7B 4 B0

( Naumovski and Cleary, 1996 ). X # 2 F T4 V3 & 2| % 1 ¥
ASP-2/53BP2 L R A C-# 46 &a . RTHREMN C-RFTF 424
K ASP-2 T A A pS3 Hh BH RE &) 2h 4. KM R FE ASP-1 2 p53
Eartra¥h.

HTHT ASP KARRA T p53 FRFANHH, BMNELFELT A
HRREABER P HGRM pS3 698 RF M., AN pS3 REFFHEAN
st pS3 AR EH@MET, EMRAd p53 e T PRI AR
mdm-2. Bax. cyclin G #= p21Waf-1 A & —ANA .85 B 30 F 4 #) PG 5 &
HRAFTEHEGRIK, Bk DNA 845 F B AT T p53 M4 R E
R, H—2idh pS3 R WL S 55 HHEE (Ludwiget al.,
1996 ). £ Bax 4% 5.2F p53 #4945 F K35, Mm% mdm2 45,5 7T vA4K pS3
SRR, AR, 5 p53 &k iA ASP-1 & ASP-2 441% p53 #+ Bax &
e R G R 10-5042, H P me9R, b pS3 £ &E& ASP-1 & ASP-2
st mdm2 & cyclin G ¥ B2 hERAOMBEREFT T (B 5A),
ASP-2/53BP2 *f mdm 2 A& cyclin G & %) F &K & #4E A, 3+ p21Waf-1 &
PG $94E Al & 1R 5584,

ASP-2/53BP2 T VA4% #6418 7% Bax B3 -FiE M AL mdm2 $ —K
AW pS3RF BB TRATAEMEABRITAIEY. &-F Bax £ p53 i fm
FRRAT B, RMNAREZFRT ASP Rk 7T vAMF K 69 2| AR ok €,
oty BB mAC AT 6 pS3 Fe K B 64 R E M PIG-3#h A XA — AN K E,
WAL ) 45 R AR A 694D, S SA, EATT A LI ASP-1 F= ASP-2
#F PIG-3 # R &M% F 1A,

R R, p53 thH RMEA T UAR—ANEGE R EE QK
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E., X ARRMBALLER, T ASP £H4AARR % p300/CBP X% 4
—H, FRR p53 HF, MRATURFXZTHHEXATF. L PHRIE
H—AsEFZEFR B2F1. £ p53 —AF, E2F1 A3 FOE S 48T w48
p300/CBP #4 3t & & ATt 7% . 128 5 p300/CBP # & & ASP-1 & ASP-2 &
BeMUE LAY B RE B B T o RBMF HEL. &3F cyclin AL b-myb A
BA R BT 3xwt (B 5B). X —4 R K ASP-1 A= ASP-2 45741449
AP p53 MM FTME S L. RARIANFARH KM E XS p300/CBP T VA
45 Rk p53 A= E2F1 94 RF S 6k, X857 T ASP-1 4= ASP-2 =
H AT LA SR 3 #e A) # p300/CBP AT #1869 pS3 6945 K E &L

5% ) 5
£ A 4o il RIE ASP T A F MG R # pS3 R MFE AR, 4

A BAEMNH ASP T EHR I ERAAREEZL., HAEAT =R
A#) ASP-2 R AT EMTF p53 S FZMEFE AN YrAL R, BT
45, 4%t ASP-2 (1135aa) TVARIML pS3 s RLFE AL 74, AR
42, &k (1105aa) R A% p53 ¥ TME AR 2 45, suiPER
iX ASP-2/53BP2 (607-1135aa) &35 T #1# p53 ¢94 R BIFE T LA 50%
(B 6). ASP-2/bBP2 XA RIGH RE D FTREARE (B 6A), LA H
F ASP-2/bBP2 R4t T ASP-2 AT & 69 130 N RABAT T2 oG, X 4K
ALK Z AT ASP HF MR8 pS3 $h s RF AR R L.
ASP-2/53BP2 &4 &)k p53 t94k T ME AR RBRPECTAEA—FE
P4 R I #p4] ASP-2 #9H] pS3 94 K IE S RE ey E M

L5 6

ASP-1 Fe ASP-2 A #8423 p53 £ Bax #» PIG-3 B3 T #94 R¥
FEHEL, TUAFH, % ASP-1 A= ASP-2 L AKTvAME 3% pS3 tyik s @mie
AT . HZAMMBIZ SR ASP-1 #= ASP-2 #9#1 pS3 4 R F HRRALZE
Mh LT, RAaeih T Bax AT HePHAatRkmBe. K
M Saos-2 @6 ¥ Bk EATHBR, F R EAKAKTF 4 ASP-2, XAt
RRA ps3 . EX—FR T EARpS3HE, b TE2RLFHIRLR,
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BTk 17% &4 ey mie A= 7 . RANA T4 3 mfe k & 47rie-F CD20
kAT AT, HMREGZ, LK K ASP-1 X ASP-2 R 3| Ak K-P oy AT,
RIBILIS, 0869 ASP-1 3 ASP-2 AT AR 354942 #t Bax B3hF847E M,
Ff vA £ 7T ft. 69 2 ASP-1 = ASP-2 £ p76 #= p63 E A K., £ K& pS3 5
ASP-1 3 ASP2 S H T ATH LW MBREEF A 5. B 50% 49543
JRTFAT (B TA). XFHEZATHWRERSERT p53, BhHL ik
E2F1 &5 ASP-1 A ASP2 AR ¥R T ATHLM BN E A —ERG
(B 7B).

KANEARR ASP-2 # R T 4K ASP-2/53BP2 & IiE ASP i# it 3 3% ps53
TR E A AR RMT p53 AT e e9183X. ASP-2/53BP2 £ A
® /& Bax B3)F Liwh) ASP-2 89818k pS3 94t F g Fhee. HAFL Y
ASP-2. ASP-2/53BP2 5 p53 kKB pS3 AT HE RLM&, T
I, B pS3 5 ASP2 A RERFH T 4L S0% st R mpst T AT,
12 % 4 ASP-2. ASP-2/53BP2 5 pS3 k& i&XE, RA 30%#mietTA
T iX 3 PBA ASP-2 A B i3 32 p53 M4 M E A LM MR BL T p53
AT (B 7C).

BEMEBHET ASP T p53 K% RR > p73 # p63, 4 AT H ity %
. %X FFH TD. £ &E ASP-1 3 ASP-2 T A 3% p53 KA&AFTH & A
AT TR, XA ASP KA —AN#H ) PB4 £k,

k) 7

KL BB —ANF 5] rel 4K 4T (RAD), CRAZH—ANH
315 BABRM p6Stel £A4EAH.EHE C 3569 ¥ ASP-1 3 ASP-2 A 7
Fl& (B 8A). 4= ASP-2 X T 4K 53BP2/ ASP-2 ( 600-1128) & M4w
TF4F4E. RAIAA ASP-1 &K ASP-2 8 o 3R RAR A — AN 'F A5 A B
R 3%, ankryin € £ #e SH3 3. /& RAI P44 ASP-2 #9L5 p53 4EAke4 5%
KA. ATHRE RAL &4 L€ H 1-ASP, HF ¥ HHBR LK FHLD®
A X #H AR pcDNA3 E . &£ 4 & T IFASP ¥ ¥ K K
( RLQPALPPEAQSVPELEE), % h & ASP-1 3 ASP-2 J&A A8 5
7)., LB E LB FIRARTES ASP-1 R ASP2 A AXIRE (K
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ERLE ) MikHihE4 3 T -ASP #) Saos-2 o % & £ IR 4 R R A
I-ASP .77 vA 5 p53 E4F (A 8B). % ASP-2 #9 R E4K 53BP2/ ASP-2
(600-1128), #3r KX [-ASP R&3l&mAT. [-ASP 5 p53 £ k&
N &5 A pS3 AT AR, 4 ASP-1 R ASP-2 5 R
KB, FASP 2T pS3 9 A= Hhie R A B E#vh, 2B 8C FIEE T X — %,
3t & A6 I-ASP 4741 T ASP-1 X ASP-2 314284 p53 AT HhL )3 iz,
% I-ASP 5 ASP-1 3 ASP-2 3 & X ,I-ASP % 7 ASP-1 3 ASP-2 # Bax
BHT 6% ps3 AT EN (B 8D). £ K& [ASP # KR8 &
& p53 3 ASP #9 R A KF( B 8E ). X 2k 45 R 3190 4K /9 ASP-1 4= ASP-2
BFT - AT T AM R K 69 [-ASP AT 37 4], X f+ ASP-1.ASP-2 #= [-ASP
REKFHGPHEAEZT MENHFE, Kt FLIRT.

F 4] 8

RALH R —2 pS3 A TR EETUAHIREHRS p53 ¥
AB AT, €3 mdm2. p2lwafl, {225 F3 A=K H £ Bax. PIG-3
#o IGF-BP3. BFiH ARG pS3 HATHEEEF, 18IL # 181C &%
XiE, p53t) 1Bl AL REAANF S HELY ¥ HRARE, @K
FeFeFE &, @il p53 v S3BP2 #h4Eah M), XA p53 #Y 181 KA A
A p53 5 53BP2 9tk AL b, %155 2 DNAK AL S, H TIiEE &
WEMOT T, ALK A 18IL #» 181C T4 4 DNA F AT 5
H% pS3ARABFHTLAE, 45 mdm2. p2lwafl, 22 F & ELXHA
AREGFFATHRARIFTH IR IATE. AR ASP 5 p53 T A
HFIEiR ps3 AT A, RAMEE 181L # 181C 4RI AT H L™
RRAAFAXAANTEE L4225 ASP A S AT HERBRME., ZNLNT
ASP 5iX A RB FA e pS3 RE, 18IL A 181C ) AT H ¥ 6.
o B 9A Ffw, J:&RIA ASP-1 3% ASP-2 RALiZ pS3 REMA T4,
AP EEP, LKL ASP I 2 F T HIE AR p53 MmUY
Hh. BB, RMNARRKT ASP *t pS3 R XKF A Hh. HENAT
MARB R T4 181 AL H vk ASP 7Z L4 pS3 A-F M A T Hh4E 48
—2f, ASP-1 3 ASP-2 #9 R A R 488 M £ X 69 p53. 181C &£ BAX £
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BHEzsh-FRORXMEHE. ASP I R K4y p53 F= 181L &5 F A48,
ASP ZFATVAREERIE pS3 REKRF R THZEOHREA, FIARX®L
F&B: ASP-1. ASP-2 R B R M AA 5 AT ARMLGHA pS3
EHRGRNMEDETRESET —FoTH4. £2FFHATHIRY
BB XA REL pS3 4 TR TRY . XELTUABBEHF 2
BAKG—EBY, RELSLALE pS3 Bl L, XBLERILRAT
ASP 89 3L 8 E Hh e xt F pS3 MM B hl Hh e e £ Z4E A

x4 9.

BEAKGI BT LA 9L ps3 344854 S3BP2 #F K 4
TRE., KA4eif ASP-1#= ASP-2 t9 R XTI R E I % PS3 44 AT
. XK. EAMME®mIET ASP-1. ASP-2 4 R A KF Tl fi AL
AR pS3 ty kK. HuEAE, BIARBINOTARAE—FRES
MAIURB @I T ASP-2 (R ABART . A T RALSE—F 694K AIEE,
BAER —H ¥ F R4 K PCR AR K57 — B BT ) EF Ad) RNA A
40 A FLAR A& A AG) I & fm i, RNA R AT ASP-1 F= ASP-2 #9 R E K I,
iR A 40 NILRE mIe T AR FAR psS3 Y RiE, AAGILR
B mi P ASP-1.ASP-2 t) & LK P2 F I & | A8 9D s K& 538 ).
EAOANBHST 24 AKRET ASP-1, 9N KIAT ASP-2. HARHZ: 8/9
84 B 78 4m B AE ASP-2 &K Y 49 F) Bf ASP-1 69 R AL B, XA R EAR
XAF Z 5L ASP-1 69 i v /R £ 3 F ASP-2. X 52 WKy 40 AN3LARE
AAREFREAL—K, BEFERT ASP-1 HREAZFRY (KT 75%H)
FERY ) RBRARKRRGHALANAEES T ASP-2, 5 H 60%
Fa22.5%, KFRl—AKPIEFHLEAFEEL ASP-1 #2 ASP-2 R EKF
MBEER, BNRAHENB @IS G £ —F ASP-1. ASP-2 R k& Kt
HRERY, XELEREEMNTHARBGNELR -, ASP L4
55649 p53 REAK 181L A= 181C BP42 £ ASP A A G HF LT R E8A M5
FAT., AMYFEEIHFZIHAGNE: EAXILRET ASP KT AR
a0 H I A R A A

5 ASP-1. ASP-2 Ak, EEFHRIM KRG AILIREL P -ASP
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AL FTAEEK., K, BEFHLEANLE 8 ANFBUERFTLART
I-ASP #9i3 ¥ R, ERFHALR I-ASP #9it KL 5 ASP-1. ASP-2
89T R A Kk, A TH I-ASP i R A 69 P8 F KA K AEAT ASP-1.
ASP-2 R XAty MK, X Frek R £ 3 I-ASP E4R A L4 A ASP-1. ASP-2 #
AR5\ e L HhE M,

4] 10

AT AR A R ASP Rk R R ARIEN IR pS3 FFH AT T4
A, £ A4e ASP-1.ASP-2 FARZFAR pS3 ) AA ML % F . 4 ASP-1.
ASP-2 AiXiksmipy A A TAEL MIEHEF LT, AALILKE
mEFRFOAEREZTE B6 TIkE P53 445 HA KB B, mik
ASP-1. ASP-2 #F# A, X &8 ASP-1. ASP-2 4% 1% # T P53
8 AT,

FAVEHR T & -F DNA 4 M 5| X 49 53BP2 F= I-ASP *F A /& P53
NEFHATHIERHER. A4 (RRIAR4LE, —FRED)
Z_ %, U208 #= MCF7 @ /e Al %+ HPV16E6. I-ASP 3 53BP2 #4/f ¥4t
e, T MR REEBRSFBATH@MICHT &8T5 A & ARE
mia X AR (B 12B). FAIR4a48 32T ¢ 20%4) 45 F m e K A A2 5
. E6 AR XBBEARATHEILH LT KL 15%A T, Xk
B U20S fmfie. ¥ 4445 -F p53 R#Meg A . 5 XM I-ASP & 53BP2
8 A AT VAFRIE A48 F F o9 mIt =35 E6 AaflegfeE, XBuR R
BA: A RME pS3 AR T LT A ASP KA AR N 4 & R A K ATAE.

AT i#t—FiEsh ASP AR A AL PSIAFHATTIIRGEFE
%R, EMEARATEAXWHGFE. £MNALET ASP-1. ASP-2. I-ASP
cDNA # S’ R &, F BRI F 6 5% 2 JLRA SR T URZ R XL
RNA /£ ASP EAMA KA ZTAORERFTAANEEER. KL ASP-1
0 XA H] ASP-1 AF AT, FRErh ASP2 NS AT, M
HELER AR ASP-2 ¥, EAAR¢5&H4 T, KL ASP-1. ASP-2
R RAH RE¥h Bax AAFHATH#—F A T AL ASP-1. ASP-2
HAFHRER. B, MK T £ DNA Hith et A K ASP-1. ASP-2 &t
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A B PS3 AN AT IhELegiEE, A 462 3T, U208 #= MCF-7 4
ORI A RR M RER IS, KARF@RSERXLA: 20%-30%49
xR 4 g m et X RS04 B . B6 $h R AR FHALT HmILE o
BV Bl —F, R AL IR 4G f 4% 1B AR B A AR S PS3 691843
#HF A . AL RNAASP-1 3 ASP-2 #9 & & 5T v 47 ) IR 444H-F 44 A = %)
E6 AR, 5 53BP2 #= I-ASP £4. XK ®: K DNA #Hf, A
R4 ASP-1. ASP-2 AR PSIINFHATHRETRETZHEA.

HEAMFE G TR R4, AR ASP-1. ASP-2 5 P53 A~ 49
BATHREERA G FXEmiod 1-ASP ¥ HK-FRERTERIKLSE. B
A I-ASP t9 & RATVATLIE ASP-1. ASP-2 #3& PS3 W4 AT Hes. » 7T
Bt % 1-ASP #443A =48 A, &A1 A KL I-ASP 4% U20S #= MCF-7 e,
B3 1-ASP 56 PS3 4R #i b B T4k B6 9 R L PR, A R X I-ASP
W B I-ASP #9408 = Zh 48477 A48 ASP-1. ASP-2 AT HEI8%. 5 R
. ASP-1. ASP-2 R}, A3 I-ASP #§ £ A R AR 40 F F 2R/
MIT, BEMATEHEE EORAELE2 TR AL, XL R LA ASP-1.
ASP-2 ZEARA ST ASF 3R] PS3 (9B T3k, AR I-ASP T vAFLAF
AR PSINFHRAT, HFHLR ASP #3744,

B I8 5-F I ASP-1. ASP-2, I-ASP # cDNA #1%, # B/ A%
AMTHHEERAGTN DA AN FELE T k., (At HARM T
F ATG ): -74-923; -253-839; -37-536 %%+ & -F ASP-1. ASP-2, I-ASP.
¥ 3 Rh B A QlAquick PCR #4LiX#| &4 4. FF Hif: T RcDNA3.
1/V5-HisTOPO #4k. €4 ASP-1. ASP-2, I-ASP R 3L DNA #/f 4/
QIAGEN 2 8] # it 4 403K ) & b4k,

F A 11

X #k4Rk i P53 #= NF kaappaB # p65RelA fE48 52 5 F o, 248 % A
RAEFEFTERGOEA. Rdst TAKNZHEZF BTG AT HE
R GT kil R, AMNEMT — £ kA £ p53 4 NF kaappab Z
MR EXAAEER., B IERE R HRLGFEE LN p53 TRFF
NF-kaappaB #) DNA #46-F . EEE4Z p65rel A thir 4|4 Ikb 484
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FLAF pS3 WY BT ek, KM RF L p53 A4 fTi5F p65 &) DNA 44
& M VAR Tkb & 401 FLAF p53 ¢4 49 B = 2 L ¢

HARHR, EBRFHEISFTPAMNKELLIN: ASP-2 #= [-ASP %
% 5 NF-kaappaB #) — /™48 5% 3 fF p65 relA 48 4 A . 1-ASP #% %5 FLAF p65
R X E e, R%E 4w Ikb H 2. ASP-2 & I-ASP #= rel A p65 494k
AR5 rel Ap65 & p53 t94E A RIRAEF AL, B sbiE 53 F= p65relA 5
ASP-2 fu I-ASP 9t Al Z A T he A E— 2 T 546 A . B A ASP Rk A
A BF R P65 F= P65 Z 18] 44-E-id Ao, HAVIEM ASP Kaxm R TH S p53
#o NF-kaappaB ¢ ATy feAa X, AXAEXTF, p53@L 54 [-ASP ¢4
A8 ZAE F%5 5 P65DNA 445 R2Z 5 DNA 44, 59, Bit 44 ps6
Fa#E A 1-ASP, Ikb T VA FLAF p53 89 AT . @ieik A [-ASP R &43¢
MITVA pS3 M EAE A, FFEFLiE ASP-2 & ASP-1 & p53 #9 R X 8% 3h 8
AR AR, e RXAFBIH A EAL, EATTATILA ASP-2 & ASP-1
AT, Tkb 8 RATUAS p53 A ATAIEFTIEGHEA.

A 13B PSR 5XMBH—K. £ kb A MM, 7.2%4 %@
RELERAT, AR AR LG @K A BT HIH 4.6%. Ikb 2 F P53
NFHATHEREE), BA p53 REAMY@EETAFHETHE K
A 12%, f p53felkb AR mRPRFHETHBEILH 11%.

VT 6693 B F /& Saos-2 AR ¥ 3F F 1K 45 ASP-1 4= ASP-2 #9 R A KF,
i R —3, ASP-2 AR AR B EF BT p53 HATHE. &
pS3+ASP2 & gty mie T, AT @i b 30%. i RANEASLARG R, EiXFH
HATF, kb R REAR THREZNH A, Ikb ¢4 B R LB ps53
F2 ASP-2 HH THAT @I EMN 30%RE 16%. X—4 KL, Ikb
Betp i@ L FLIE ASP-2 #7# pS3 9T HE kT4 pS3 AN AT, B kb 5
p53 £ R AR, KMLFE ARG R,

EAT L2508 ASP-2 7T A 45 F W F p53 *t 4w Bax A£G RA
TRABMBHTFRIEE p53 AT HE. Bk, KMNLART £ ASP2
BAEITRAELEYGHILT, kb 2 p53 4 A F Bax f» mdm2 & 3 F 69 R X
Efei ¥R, RILE 13C Fo 13D, 4o Fri&, ASP-2 A p53 MR RF KR
REET pSIMBERXNMEN KRS 842, ERHENER T, kbt RAH
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A R TEMTARR G Bax B3 FRELREHrH, XIRAL
Saos-2 @fe ¥, Ikb Riw#| Bax B T4 ZEH R4 F M. S0ng
# Ikb 5 p53 493k B R EAUR B 7 3F pS3 R XN F e R34 K@,
% Ikb, ASP-2 A= p53 A3k Bl & LB, Ikb A6%% 2 & b7 4] ASP-2 49
p53 RAMEH G FE (B 13D).

HA 2 H A ASP-1 Fo ASP-2 T A4% F Mt & p53 *F Bax B3 -F 44
BRX#BESE, st mdm2 B3)-FHEARAEGHER. B, +F Ikb
oA R8I ASP-2 45 F M H pS3 A RNKFIEE, EHRRERTH
B 62 mdm2 B3 FEMSWS. AHBRGFMET, KAELRMT Ikb
# %) p53 2 mdm2 B FEHGRNLEH GRS, wB 13D FrF,
p53 A mdm2 B FH R KXMEEM, £ ASP-2 AR AXNAEH TR
Moty KA EENR, BPE4E ASP-2 AAEME LT, Ikb 4 JUF Riv 4|
p53 2 mdm2 B FIR N E b, b X LERZE — KRS kb 7T
vAIB L FEaE ASP-1 3 ASP-2 #7& pS3 #9 R X% 2 fe k4w 4] pS3 64 A
o #E.

AT #—FWAAAEE p53 #» NFkb B 240X 49 ASP RAEMhEE, K
fEAF R T ASP-2 F2 p65telA #t pS3 9 AT h e AAE R . AT H 13A
6 TAEAER, p65/ASP EMETARH ASP BAH#AMA, BRTLA
p53/ASP E Ak FoiZ [-ASP B 3L VA £ 4-4% p65.p65 49 176-406 % A 5 ASP-2
Fo I-ASP K A 44,

A —ANERXBT, p6S TUARKXRKERZ AR, BH ps3 536
AT EK p6S 94/, .5 NFKB ¥ int) DNA 44 A £ %, XA
p65 &) DNA &4 TH R L pS3 EE-F AT R LM H. %8 E B
5 p53 4 p65 46 ASPEAFAET NP AE, — AN TH A ASP
L4 p65 THEAF T pS3 5569 p65 9 DNA 45 /. R, pS3
Bl R A REB i poS AT HREAF eG4 K E M. p53 #= ASP-2 #9 F
AIRLEH BT p65 HEXBMEA MG ETEEGHER. X—8F K
9 ASP R 24 1#% p53 %) p65 (91E T RERR. & Rdwsk, ASP LB
% p65 W Bl pS3 FF AT . KAAEM T ASP ¥ % 2 FF & p65NFkB #9
DNA #4874 . #3% p65N K% eL.45 DNA £ 4 R 3Rke) 100 MR AR, &
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Hr) NFkb dRE AR B4y, Bk /™ 4 499% Ap65 #EIRKEA s FE M,
4o R 3% ASP-p65 A2 p53 = NFKB %42 694K, Ap65 3t p53 43 A2
RER) R 5 &K ey p6s Al T Ap6s ¥R IEA LMY, BAHT Rk
BRAMEFCHEMELR (B 14A). £ ASP2 BEMHHEN T, RIX p6s
A2 Ap65 AREEHE pS3 9 A T IhEk, EHAp6S £k ps3 AT e L]
EREK. ETHEETFAp6S 3R p65 £4w (nuclear). MAp65 #4F
# BB IR A I 3 R p65 7T A AR F p65 49 DNA £ 248 /) ! %71 p53
AT, B, ASP-2-p65 EAETIAZiX —4k Al ¢4 B3,

L&A 12

Bel-2 BEONAATHROEMBFRALT, HA4642, Bel-2
AeArH pS3FEFH AT, ME, Bel-2 i £TAh ASP-2 E4k. %@, 3+F
AN EDFERENE— P40, Bel-2 R4ofTRIE pS3 HS 4 A T
VLR RImtl), RAALRBFERR%, RMNAEXT Bel-2 R F 2@t
M1k ASP-1 = ASP-2 #i& p53 k74| p53 HF AT,

FIGIEFER A p53 BUHRGRBAERMBL LR AL AT,
KM L ZIEW, ASP-1 v ASP-2 i it 4% F M Hu A0 3% DNA 2 &-F= p53 5t 4o
Bax #= PIG3 AT A B ¢4 & 31 T 69 R X E h fb, RME p53 64 A T oh 88
AMERESAR TR ASP 25 7T vl dE4R #i M Hohn 38 pS3 44 B X H0E 2 45
FEYGATHE. pS3 H— AR EIK p53HITS-L, Cilid—EBiTSA 5 e
BEKIK, FOITAREM T p53 R AXREANGASATHE. £
Saos-2 e B L RIATF A A pS3 A A FIE MM p53 A= pS3H1TS-L
THEFRART., SUNHREA -, FAR ps3 YA HiLBL
ASP-1 7= ASP-2 ##7&. A, ASP-1F= ASP-2 #93L ) A& ik REL495 hndg
pS3H175-L AT Ha. LA FZHR, RAFAR p53 HSEHATH
AEAK Bel-2 49 FLR A AT 4], ARG EH T, Bel-2 494 R AK R
%) pS3H175-L #3691 (B 15A). 2t p53 #5698 T 6 ik Bk 37 %)
£ Bel-XL, % — Bel-2 RAAM AT FHER RAEH T LUK LKE
#) (B 15B). ASP *f p53 6478 = 2 4 69 8% 68 /1 F= Bel-2 #F p53 698 =

52



200710079529. 7 oM P FE49/7T1m

hE I HI 6 X M 698K R, K BA Bel-2 £ it fLiE ASP #UE pS3 k47
%) p53 F G AT HAL. XKE 3C AT H943B FTAE, BP Bel-2 4645 3E
¥ A b FLIE ASP-1 #2 ASP-2 #m3% p53 9 A T3 4L,

) 13

B AR AHL, RNMEL24E T I-ASP (4B AR E ¢ @i % F 4] p53
FHEHAT, BAREKFARNNOIURE DI T LR, TR XL
R [-ASP TTAR A EAE. & T p53 6P Ir 4l b b A0A N & 5
SFRTHRARAMA, RATE pS3 F-F69A T H A H T UH R
P53 HIRT B IT B e, A TR I-ASP ¥ 8 E3h 6k, AR I-ASP #9 i 4
Fo A E, BETHEXANESERL #me (REFs). I-ASP 9 R AL B F 3
iR T E7 4984k she (B 16A). X KRB LASPIAR —AN B AR,

W F 4K % HALFF B4R DNA H45K A, @34k ps3 %245 S
AT HE, HKNIRA -ASP 7§ 69 A T &) 2 87T AL e £ 48 B I3t o
IR R AF QT ey M HF T HE. ARA -ASP ¢ R kse %
MCF-7 ta Jo( A8 — A 3Lk At % ). b3k R 3X #= 1< & X I-ASP 4§ MCF-7
mie P AR s med i meiit, B 16B A4 R4 [LASP
R BIE B MmO 2.5 45, X FPIR R A0 0 Jo b 64 38 Ao st T & JE
R EAMFLREFTEEY, Bit, 1-ASP #) & KP4 & & LT AR
BAMHL2FAR pS3 AR BAXNFBmIeY ZEHiete. LT
TR L LG ST 09RF . R, M [-ASP B A K mAe T vA L kxt £4
A BT AT R .

B LK

Iwabuchi, K., Li, B., Bartel, P., and Fields, S.(1993). Use of the two-hybrid
system to identify the domain of p53 involved in oligomerization. Oncogene

8, 1693-1696.
Lane, D. P.,, and Crawford, L. V. (1979). T-antigene is bound to host protein
in SV40-transformed cells. Nature 278, 261-263.
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Ludwig,R.T.,Bates,S.,and Vousden,K.H.(1996). Differential activation of
target cellular promoters by p53 mutants with impaired apoptotic function.
Mol.Cell.Biol.16, 4952-4960.

Miyashita,T.,and Reed,J.C.(1995). Tumour suppressor p53 is a direct
transcriptional activator of the human bax gene. Cell 80, p293-299.
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p53-mediated transactivation. Cell 69,1237-1245.
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Al RAFAR pSIHARILBRBHELR (1EFTTAR)
¥ 4 ASPP 4 mRNA & ik

ik ASP1 ASP2 I-ASP
1 ¥ + .
2 2 + -
3 ¥ + -
4 2 + R
5 7 + .
6 ¥ + .
7 ¥ ¥ -
8 + + 1t
9 ¥ ¥ -
10 ¥ ¥ -
11 ¥ + -
12 ¥ ¥ -
13 ¥ ¥ -
14 ¥ + -
15 ¥ 1 2 -
16 ¥ 8 2 -
17 + + +
18 2 + -
19 2 + -
20 + + N
21 + + -
22 + +
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i

B 5E52/711

<110>
<1205
<130>

<140>
<141>

<150>
<151>

<160>
<170>

<210>
2115

FFII&R
B R RIEDT AU
RIEZERX
07C10092CN

PCT/GB01/03524
2001-08-06

0019018. 1
2000-08-04

7
PatentIn version 3.1

1
4834

<212>
<213>

DNA
<400> 1

gagccccgea
g88agCeCces
tcaggeggcg
ttttcttgag
gtcgagatgt
tgtggagges
tatggggtcce
agaacagtga
atgtacctgg
tctcagagct
tgttggttegc
agtctatttce
acaagctgaa
gcaatctgte

tacagactgce

Homo sapiens

teccegeegea
ccttaggagg
gccgaggece
caacaatgaa
tgtagaattt
aaatgaacgt
acggagggaa
acaaggtggc
agataaacgt
ccaagatatg
caaggaacag
tgaaaatgaa
gaaaattcgt
tgctgaaata

aattttaagg

gcetgecegect
cggeeggage
tcgeggacte
cagattttaa
tgcaaggaac
cccataccct
gaagtgaaat
cgtcagacce
actgaatatg
gcagctaggce
cgtttacatt
aagcttcaga
gcaatgagag
gaaaggttca

gttgatcagce

cgecgeggece
ggtgggcaca
tcecegegat
cagaagttcc
ctggagaagg
ttgatcatat
ttttecticg
aagagcaacg
gggtigggta
aacagcagca
ttctaaagca
aattgaaaga
gacaagtcga
gtgeccatgtt

ttagtcagca

gggccggaga
geteggegeg
gatgccgatg
tataacaccg
cagctgccat
gatgtacgaa
acacgaggac
aactcagaga
tccacgtgtt
gattgaaaat
acaggagcgc
acgagttgaa
ctacagcaaa
ccaggaaaag

attggaagat

56

gcacggcgsc
gagcgtcctg
atattaactg
gaaacaacct
ttagctgaag
catcttcaga
tecccaactg
aatgtaataa
gaacttaccc
cagcagcaga
cgtcagcage
gcccaggaga
atcatgaacg
aagcaggaag

ttaaagaaag

60
120
180
240
300
360
420
480
940
600
660
720
780
840

900
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gaaaactgaa
taaaaagact
aacttcagca
agcgaatcag
atggcacgtc
cttatatcca
agtctctcag
actggccaac
cagactggaa
ctgtgecett
cacctcccat
ctacacctct
ccaggeccag
gcaccceccca
ccacgtacce
cactgacagt
ggaaaggacc
caccacctaa
tgtatggtaa
acgggtcact
agcctgagca
ggccactcag
atgcagacct
gcagctccat
agcgcttcaa
cccaggactt
acctggaaga
catcagatgc

aaaccaccca

tgggttccag
gtaccaagaa
gcagaaggaa
tgaactgecgt
atcaccacag
ggttcceagt
tattgcctca
attaaaacag
ggatccgagce
ctcagcactg
ccegggtgta
gegtectggg
tgcaggectg
gccaggetce
geeageggga
ggccattagg
ccagacagtg
gaattaccag
gceegtttta
gtccacgggc
ggatggcececc
ccecaccaag
ggaggccctc
cacagagccce
caccetggec
catgggcacc
gctececect
caatgataat

ccaaactgcc

tcttacaatg
ctacagattc
ctcttaaata
gaacgictct
tccectetga
gceggaaget
aatgetgetce
aattctagct
gtgeageget
ggacccacgg
ggcaagcage
tcgacaagct
ccaagtcgac
tcacaacaga
ccacctgeat
ccttteetgg
aattcaagtt
ccggeagceac
ccttegggtt
acaccacagc
geegeeceeg
ctcacgccca
cgcaggaage
BagggCcCcCcCy
ggtggecatgg
ttggeegatg
gcecagececa
gagttacctt

gagccggceag

gcaaattgac
gtaaccaact
agcgcaacat
atgggaaaaa
gcacatcggg
ttcctgtget
atggaagatc
cttccgtgaa
ctgtcaagca
agaagccgeg
tgectccaag
ccctggaaag
agaggcccac
ttcagcagag
ttccagetgg
ctgataaagg
ccatatactc
acagcgectt
caacctctcce
ctcagccacc
cagatggcag
tcgtgeatte
tggccaacgce
gcgggccceaa
agggcaccce
tggacaatgg
cagccccact
cceeccgaacce

aggacaataa

57

gggaccagcg
taaccaggaa
ggaggteggce
aattcagctg
cagggtcget
ggggraccct
caaatccget
accagtgcag
gggecactgte
catcgagatt
ctatgggaca
gaggaaggaa
cctgetgecee
gatttccgta
ggacagcaag
gtcaaggcca
catgtacctc
aaataagtca
atcgeegetg
ttcagaaagt
caccgtggag
gccactgege
gceeeggecce
catccagaag
tttctaccag
aaacaccaat
cceegetgag
agaggagctc

caacaacgtg

gcggtggagt
caaaattcaa
atgatggaca
aaccgtgtga
getgtgggsc
ataaagcccce
aatgatggaa
gtggeeggtyg
tccagccage
ggtaaagtge
tacccaagtc
ggcagetige
gccacaggea
ccgecaagtce
cctgaactcc
cagtctccca
cagcaagcca
gttaaagcag
ccgtttctte
actgagaaag
agcctgecac
taccagagtg
ctgaaaaagc
ctgectgtacc
cccageccct
gccaatggaa
cctgeeeegt
atctgtcccee

gccacggtec

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2640
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ccaccacgga
tcectecage
ccaacttgaa
ccectggeact
tctatgaggt
ccgtetgege
atgctgctga
acctctgcaa
ttgaaactgc
ttctatatgg
gggactacga
tcctgaggceg
agggctatgt
cactcgecetg
aagagattat
cactttagca
cagtttgecec
ctataaatcc
ccataacccc
catcaccecce
ccetgeeccc
ttettecett
tgtgtatgcec
agttcaccta
caccaggacc
cgatctcaca
ttccctgaat

tgggggtgga

aaggatggca

gcagatcccg
acctcttccc
gaagcccaac
gctcctagac
ggaagatccc
cggccaccat
tagtgatgga
acagctggte
tgcagacaag
ggtlgcaggaa
ggcccagaac
caaggacgaa
gcecaaaaac
aacttccttt
tgtgetgttt
gacagcgtce
attaactggg
aaataaatac
cggtliggttg
tccagcagtg
cgtcaccgaa
catcaccaaa
tcccagtace
aaggctgatt
cctaagacca
gectgtcatg
ggagtcaggt
ctggtgtgag

gacgcctggt

agtcctgtgg
cctgeccagcec
tcggagegga
gegtetetge
agcaagccca
cacatcgtga
tggacgcecegce
gagagtggtg
tgtgaggaga
aagctggete
agtgacgagc
agcgagactg
ctgetgegsc
tggagcaccg
tccaggaaag
acaatgtgaa
agaggtactt
ccactttcaa
ccagtgaaga
aacactgtcc
tcggacactce
ggagcctetg
cactctgete
gtgcaggecce
agtgacaact
ctgctcagtg
getggaggcee
ggcagaccag

gtcaggaggg

ctgaggccce
accctectge
CgggLECaceg
aaggagagtt
acgatgaagg
agttcctget
tgcactgege
ccgecatttt
tggaggaagg
tgatgaacaa
tgtecttceca
agtggtggty
tgtatccacg
catggtcttg
ctgcagctag
tcctacagtt
tcgectccaa
aacacccacc
cagaagctct
geecgetgtga
atcctttcte
tatggaaaca
ggecgeettg
agcactgtgg
gggagagcct
tggttctcac
gtggcagegg
ggccaggtag

gecgecacca

58

atctccaggg
cacctccacg
gctgagagtce
cgatctggtg
gatcacccca
ggattttggt
tgectettgt
tgeetcaacce
ctacatccag
aggtgtggceg
Cgaagggsgac
ggctegeett
gatcaaaccc
ccagctacca
aaaatggtct
tccaggtgag
ggactgaatt
cctettgeca
tactgacttg
ggectgetec
acacttccca
tgtccagtgt
ggggtteege
ctggactgcc
cagcatatac
ccectgecaage
agggtggtig
acggggetgt

aggagcagca

gaagagcagsg
aacaagcgga
cggtttaacc
cagaggatca
ctgcacaacg
gtcaacgtga
aacagcgttc
ataagcgaca
tgcteccagt
tatgectctgt
gcectceacca
ggagaccgeg
cgacagcgaa
ggagccactt
taatggtgct
geectttete
ttgccaatia
ttaagaagtc
gecccgagge
cctgegacceg
cacatgatcc
tgctgeccag
ttectgttee
gcgccacgege
tcttetecte
tcaaattcag
gggttgggec
ttggtgcctg

getggggeag

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320

4380
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aggagctggg
gcecacctttg
gtacgtacag
gaactatgtt
catgtatgag
tgtagcccat
ttgtagagca
tgtaaatgtg
210> 2

211>

<212>
213>

DNA
<400> 2

gtcacgageg
gegetigttg
gcecgeegeeg
cgegaccete
cggttcggst
cacttcacag
aaagaacccg
gttgcggata
gttcgettet
tctcaggatce
gagaacggtg
tctegecage
ttaaagtttt
cttaaaaggc
cttaaaggcc
cagatgaata
gaagaactga

aatcagtctg

4402

gtcaggggcec
teccaggecec
gctttttata
gganattttt
tcgtgtgtaa
caccttggag
geecegaccac

cacaataaac

Homo sapiens

tcgaagagac
gtgccccage
cctegecaaca
cggggeacct
ccaagatgat
aagttccagt
gegagagtga
atgagcgaat
tcettegteca
caagtttaaa
ttaatagtcc
agcaacagat
tgaaacaaca
taaaagaaat
acgtggaaca
atttgttcca
ccaggcagct

cagiggctga

acccctectet
agcctcaagg
taccaaaagt
ttttttcteca
tttatgtaaa
cactgactgt
aggagcatgg

ccgteteace

aaagccgegt
CCgCgCgeag
ggtcegggeg
cagctcggcee
gcecgatgttt
tactccagaa
ttgccatttg
gtttgatgtt
tgaacgccce
aagaaatggt
taggatggat
tgaagceccag
agatcagcga
agctgagaat
gaagagacta
gcaaaaacag
agagatgctc

gcttgatege

gcegatctee
Caaggaggsgc
attttttgac
ttaaaataca
aatgtgtgta
acatagtgtg
ccgetgecag

ccgg

cagggggccce
ggeeecttegg
geetegetet
ggggeegeag
cttaccgtgt
acaatatgca
gctgaagtgt
cttcaacgat
cctggeages
gtaaaagttc
ctgactcttg
caacaattgc
caacagcaac
caggaagcta
agcaatggga
agggagctcg
aagaacggca

ctctataagg

59

ctgcectgggce
gcttcactga
tagaccattc
ggeecttagg
cagactcact
gtgaagaaaa

cccagacget

BgCcCgegeCe
acccgcgegce
ccgeteeect
tctggecace
atctcagtaa
gagacgtggt
ggtgtegete
ttggaagtca
acattgtgag
ctggtgaata
ctgaacttca
tggcaactaa
aagttgctga
agctaaaaaa
aacttgtgga
tcetggetgt
ggatcgacag

agctgcaget

tggctgtgag
ggtgtgaatt
aaagctaccc
ctctatttit
gatgcagcac
gtgaacgcecc

gctgacgetg

ggggagcecg
cgeecgetgec
cceeegeatce
cgctteceatg
caatgagcag
ggatctgtge
tgaacgtcca
gaggaacgaa
tggaccaaga
tcgaagaaag
ggaaatggca
ggaacagcge
gcaggagaaa
agtgagagca
ggaaattgaa
gtcaaaagta
ccaccatgac

aagaaaCaaa

4440
4500
4560
4620
4680
4740
4800

4834

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080
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ttgaatcaag
tcagaagtgg
aaggcagctc
caagccgegt
atgectegga
ttggtcattc
ggggctgett
tcaaatgcag
gctetggate
ccgttctcaa
aggaagaacc
gctaaagtac
caaactaatc
gttgtteegt
tcteccagea
agtccacctg
ccacccttca
cagcaggcge
accagagggc
caacagcage
cctgaaacag
ccactcagcc
gctgacctag
agttctatta
aggaccacca
tctgtgactg
cccgaaaagg
gccagtacag

ggagtcccag

agcagaatgc
cagtcatgga
tacagcaaaa
cagccccaag
tgcccticaag
aggcttcaga
cacaaactaa
atcttttcce
aagttgatga
tgtttgatgc
agagcagtga
caccteectgt
agcecaccttce
ccatgggaac
tacctteggt
ctgetgeegt
gaaaacccca
caggaaaaaa
cacacttttc
acccagagaa
ageectgttte
caactaaatt
aagccttacg
cagagccaga
tageggecat
ccagctcaga
aggtggtete
agaacagtga

acaacagccc

caagctacaa
taagcgtgtt
agaaaatcta
ccgtgtgget
gcectgaattg
ggggccgatg
aggctctaaa
aagccaaggc
tggagaggtt
agtagaccag
agatatcttg
tcctacaaaa
agacattaag
taaaccaaaa
tggccaagac
ccggeeettt
gaccgtggca
cttccagcag
aagtgtatat
catttattce
ttcagttcag
actgecettte
aaagaaactg
gggtectaat
ggagaccatc
aagcccagta
tctggtteet

catgccagct

caacagaggg
aatgagctga
ccagtttcat
gcagtaggtc
ctggtgaage
aaaatacaga
atccatccag
tctgettetg
ccgetgageg
tccaatgeec
cgggatgcete
ccaaaacaga
ccagacggaa
ccagcagggc
cagacccttt
actccccage
gcaagttcaa
getgtgeaga
ggtaagcctg
aatagccagg
gagaaccatg
ttatctaatc
tctaacgcac
gggccaaata
tctgteccat
gaaatccaga
gaatcattgt

ccttctecag

aaatctccag aataacccag

60

agtgtttgaa
gggaccgget
ctgatggaaa
cctatatcca
cagccctgece
cactgcccaa
ftggcecectga
tacctcaaag
agaaagagaa
caccttectt
aggttgcaaa
ttaatttgcec
gttctcagea
agcagccgag
ctccaggttc
cttccaaaga
tatattccat
gegegttgac
taattgctge
gcaagccigg
aaaacgaaag
cttaccgaaa
caaggcctct
ttcagaagct
catacccatc
atccatattt
ccccagagga
gccttgatta

aagaaccaaa

taagcgtaat
gtggaagaag
tcttcececag
gtcatctact
ggatggttce
catgagatct
ttggagtect
cactgggaat
gaaagtgegt
tggtactectg
taaaaatgtg
ttattttgga
gttgtcaaca
agtgctgceta
taagcaagaa
caccttactt
gtatacgcaa
caagactcat
tgcccagaat
cagtccagaa
aattcctegg
ccagagtgat
aaagaaacgt
tttatatcag
caagtcagct
acatgtggag
tgtggggaat
tgagectgag

tccagaggcet

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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ccacatgtgc ttgatgtgta cctggaggag taccctccat acccacccce accataccca 2880
tctggggage ctgaagggce cggagaagac tcggtgagea tgegeccgee tgaaatcace 2940
gggcaggtet ctetgectee tggtaaaagg acaaacttge gtaaaactgg ctcagagegt 3000
atcgcticatg gaatgagggt gaaaticaac cccctigett tactgctaga ttegtetttg 3060
gagggagaat ttgaccttgt acagagaatt atttatgagg ttgatgaccc aagcctgcee 3120
aatgatgaag gcatcacggc tcttcacaat gctgtgtgtg caggccacac agaaatcgtt 3180
aagttcctgg tacagtttgg tgtaaatgta aatgctgctg atagtgatgg atggactcca 3240
ttacattgtg ctgectcatg taacaacgtc caagtgtgta agtttttggt ggagtcagga 3300
gcegetgtgt ttgecatgac ctacagtgac atgcagactg ctgcagataa gtgegaggaa 3360
atggaggaag gctacactca gtgctcccaa tttctitatg gagticagga gaagatggee 3420
ataatgaata aaggagtcat ttatgcgctt tgggattatg aacctcagaa tgatgatgag 3480
ctgcccatga aagaaggaga ctgcatgaca atcatccaca gggaagacga agatgaaatc — 3540
gaatggtggt gggcgegect taatgataag gagggatatg ttccacgtaa cttgetggga 3600
ctgtacccaa gaattaaacc aagacaaagg agcttggcct gaaacttcca cacagaattt 3660
tagtcaatga agaattaatc tctgttaaga agaagtaata cgattatttt tggcaaaaat 3720
ttcacaagac ttattttaat gacaatgtag cttgaaagcg atgaagaatg tctctagaag 3780
agaatgaagg attgaagaat tcaccattag aggacattta gcgtgatgaa ataaagcatc 3840
tacgtcagca ggccatactg tgttggggca aaggtgtccc gtgtagcact cagataagta 3900
tacagcgaca atcctgtttt ctacaagaat cctgtctagt aaataggatc atttattggg 3960
cagttgggaa atcagctctc tgtcctgttg agtgttttca gcagetgete ctaaaccagt 4020
ccteectgeca gaaaggacca gtgeegtcac atcgetgtet ctgattgtec ccggecaccag 4080
caggccttgg ggctcactga aggctcgaag gcactgcaca ccttgtatat tgtcagtgaa 4140
gaacgttagt tggttgtcag tgaacaataa ctttattata tgagtttttg tagcatctta 4200
agaattatac atatgtttga aatattgaaa ctaagctaca gtaccagtaa ttagatgtag 4260
aatcttgttt gtaggctgaa ttttaatctg tatttattgt cttttgtatc tcagaaatta 4320
gaaacttgct acagacttac ccgtaatatt tgtcaagatc atagctgact ttaaaaacag 4380
ttgtaataaa ctttttgatg ct 4402
210> 3
<211> 2156
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<212> DNA

<213> Homo sapiens

<400> 3
geggeegegt

gggeegtegg
tccageccce
aagctgcaga
ctcttcacce
caatcacaac
ccagectece
aaccccceac
aggctggcecga
ccagcactge
gcggaaattc
ctgeceecta
gggggeccag
ccagggcagg
cagagcagcc
ggcteeeege
gcgetgacceg
cagcccaacg
atcgtggatt
acacccttge
cacggegetg
gacccttacc
atggggctga
gacgagctgt
gagaccgact
ttcgggetgt

tttctgagge

cgacccggcg
gecactttgcee
agCCCCRCEE
acgccttetg
gagcaccccce
cacagcccca
acatccgcat
cgagctggag
tgtggatgaa
caccggaggc
ceceggeeect
ccecacaagaa
ggcccggege
geceeectget
caccagagca
gcaaggeccg
gggageigga
aggagggcat
tcetcatcac
actgcgeggce
caatcttcgce
gcgagggtta
tgaacagcgg
cctteegega
ggiggtegsc
tccecagggt

tgacagaaac

ttcagacgcg
tcgcagetgg
ggccecgege
ggagcacggg
gcctaagetg
gctgeeccaa
ccccaacaga
cctgageegg
ggaccctgta
acagtcggtg
caaacgcagg
acagtaccag
gcggagecag
cctgeeceac
geegeagage
CCECRCECEC
ggtggtgcag
cactgecttg
cgegggtgcece
gtcgtgecaac
caccacgctc
tgctgactge
ggcagtgtac
gggcgagtcg
cgecgetgeac
gaagcctcaa

aagcattcct

ggcagctacc
cagcccgtca
cagcgtccca
gceagecegeg
cagcccecaac
cagcecccaga
catggcccee
agatagaggg
gcaaggccte
cccgagetgg
ggctccatgg
cagatcatca
agetgteece
cagctcccat
atggagatge
ctcaaccctce
caggcggtga
cacaacgcca
aatgtcaact
gacacagtca
agcgacggceg
gcecacctacce
gctetetggg
gtcaccgtgce
gBCCaggagg
aggagtaaag

gceetteecte

62

ggegeteget
geegeatcece
tcceecteag
ccatgctcece
cacaaccaca
cccaacceca
tgtgaacgaa
gctgetgaca
tcagccccac
aggaggtggc
agcaggccce
geegeectett
catcactgag
tccaccgeee
gcetetgtget
tggtgeteet
aggagatgaa
tctgeggege
cccecgacag
tctgeatgge
ccaccgectt
tggcagacgt
actacagcgc
tgcggaggga
gctacgtgece
tctagcagga

cagacctcte

gggcteegeg

catgcceccce
catgatcttc
tgggteecce
gceecageea
aacccctacc
ggaccceccea
ccagtgectgg
gaggctgcag
acgggtgttg
tgetgtggee
ccatcgtcat
ggatcigagsg
ggeeeegtee
BCELgAaLECE
cctggacgeg
cgacccgage
caactactct
ccacggetgg
getggtgeag
cgagaagtgc
cgagcagagt
cgagttcgeg
cgggecggag
gcggaactac
tagaaggagg

cctetgtttt

60
120
180
240
300
360
420
480
540
600
660
120
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

1620
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ttgetgectt tatctgeace cctcaccetg ctggtggtgg tecttgecac cggttetetg 1680
ttctcctgga agtccaggga agaaggaggg ccccagectt aaatttagta atctgectta 1740
gcettgggag gtetgggaag ggctggaaat cactggggac aggaaaccac ttccttttge 1800
caaatcagat cccgtccaaa gtgcctccca tgectaccac catcatcaca tcccccagea 1860
agccagccac ctgecccagec gggeectggga tgggccacca caccactgga tattcctggg 1920
agtcactget gacaccatct ctcccagecag tcttggggtc tgggtgggaa acattggtet 1980
ctaccaggat ccctgececca cctctecccca attaagtgee ttcacacage actggtttaa 2040
tgtttataaa caaaatagag aaactggttt aatgtttata aacaaaatag agaaactttc 2100
gcttataaat aaaagtagit tgcacagaaa igaaaaaaaa aaaaaaaaaa aaaaaa 2156
210> 4
<211> 350
<212> PRT
<213> Homo sapiens
<400> 4
Met Trp Met Lys Asp Pro Val Ala Arg Pro Leu Ser Pro Thr Arg Leu

1 5 10

GIn Pro Ala Leu Pro Pro Glu Ala Gln Ser
20 25

Val

Val Ala Arg Val Leu Ala Glu Ile Pro Arg
35 40

Pro

Ser Met Glu Gln Ala Pro Ala Val Ala
50 55

Leu Pro

Gln Tyr Gln Gln Ile Ile Ser Arg Leu
65 70

Phe His

75

Gly Pro Gly Gly Arg Ser Gln Ser Cys
85

Pro Pro

90

Arg Pro Gly Gln Gly Pro Leu Leu Leu
100 105

Pro His

Arg Pro Ala Pro Ser Gln Ser Ser Pro Pro Glu

115 120

Glu Met Arg Ser Val Leu Arg Lys Ala
130 135

Gly Ser

Arg Ala Arg Leu Asn Pro Leu Val Leu Leu Leu
145 150 155

Gly Glu Leu Glu Val Val Gln Gln Ala Val Lys
165 170

63

15

Pro Glu Leu Glu Glu
30

Leu Lys Arg Arg Gly
45

Pro Thr His Lys Lys
60

Arg His Gly Gly Pro
80

Ser Leu Arg Asp Leu
95

GIn Leu Pro Phe His
110

Gln Pro Gln Ser Met
125

Pro Arg Lys Ala Arg
140

Asp Ala Ala Leu Thr
160

Glu Met Asn Asp Pro
175
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Ser GIln Pro Asn Glu Glu Gly Ile Thr Ala Leu His Asn Ala Ile Cys
180 185 190

Gly Ala Asn Tyr Ser Ile Val Asp Phe Leu Ile Thr Ala Gly Ala Asn
195 200 205

Val Asn Ser Pro Asp Ser His Gly Trp Thr Pro Leu His Cys Ala Ala
210 215 220

Ser Cys Asn Asp Thr Val Ile Cys Met Ala Leu Val Gln His Gly Ala
225 230 235 240

Ala Ile Phe Ala Thr Thr Leu Ser Asp Gly Ala Thr Ala Phe Glu Lys
245 250 255

Cys Asp Pro Tyr Arg Glu Gly Tyr Ala Asp Cys Ala Thr Tyr Leu Ala
260 265 270

Asp Val Glu Gln Ser Met Gly Leu Met Asn Ser Gly Ala Val Tyr Ala
275 280 285

Leu Trp Asp Tyr Ser Ala Glu Phe Gly Asp Glu Leu Ser Phe Arg Glu
290 295 300

Gly Glu Ser Val Thr Val Leu Arg Arg Asp Gly Pro Glu Glu Thr Asp
305 310 315 320

Trp Trp Trp Ala Ala Leu His Gly Gln Glu Gly Tyr Val Pro Arg Asn
325 330 335

Tyr Phe Gly Leu Phe Pro Arg Val Lys Pro Gln Arg Ser Lys
340 345 350

210> 5

211> 18

<212> PRT

<213> Homo sapiens

<400> 5

Arg Leu Gln Pro Ala Leu Pro Pro Glu Ala Gln Ser Val Pro Glu Leu
1 5 10 15

Glu Glu

210> 6
211> 1593
<212> PRT
<213> human

<400> 6

Ala Pro His Pro Ala Ala Ala Ala Ala Ser Pro Arg Pro Gly Arg Arg
1 5 10 15

64
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Ala Arg Arg Arg Glu Arg Gly Leu Arg Arg Arg Pro Glu Arg Trp Ala
20 25 30

Gln Leu Gly Ala Glu Arg Pro Val Arg Arg Arg Pro Arg Ala Ser Arg
35 40 45

Thr Leu Pro Ala Met Met Pro Met Ile Leu Thr Val Phe Leu Ser Asn
50 55 60

Asn Glu Gln Ile Leu Thr Glu Val Pro Ile Thr Pro Glu Thr Thr Cys
65 70 75 80

Arg Asp Val Val Glu Phe Cys Lys Glu Pro Gly Glu Gly Ser Cys His
85 90 95

Leu Ala Glu Val Trp Arg Gly Asn Glu Arg Pro Ile Pro Phe Asp His
100 105 110

Met Met Tyr Glu His Leu Gln Ile Trp Gly Pro Arg Arg Glu Glu Val
115 120 125

Lys Phe Phe Leu Arg His Glu Asp Ser Pro Thr Glu Asn Ser Glu Gln
130 135 140

Gly Gly Arg Gln Thr Gln Glu Gln Arg Thr Gln Arg Asn Val Ile Asn
145 150 155 160

Val Pro Gly Asp Lys Arg Thr Glu Tyr Gly Val Gly Tyr Pro Arg Val
165 170 175

Glu Leu Thr Leu Ser Glu Leu Gln Asp Met Ala Ala Arg Gln Gln Gln
180 185 190

Gln Ile Glu Asn Gln Gln Gln Met Leu Val Ala Lys Glu Gln Arg Leu
195 200 205

His Phe Leu Lys Gln Gln Glu Arg Arg Gln Gln Gln Ser Ile Ser Glu
210 215 220

Asn Glu Lys Leu Gln Lys Leu Lys Glu Arg Val Glu Ala Gln Glu Asn
225 230 235 240

Lys Leu Lys Lys Ile Arg Ala Met Arg Gly Gln Val Asp Tyr Ser Lys
245 250 255

Ile Met Asn Gly Asn Leu Ser Ala Glu Ile Glu Arg Phe Ser Ala Met
260 265 270

Phe Gln Glu Lys Lys Gln Glu Val Gln Thr Ala Ile Leu Arg Val Asp
275 280 285

Gln Leu Ser Gln Gln Leu Glu Asp Leu Lys Lys Gly Lys Leu Asn Gly
290 295 300

Phe Gln Ser Tyr Asn Gly Lys Leu Thr Gly Pro Ala Ala Val Glu Leu
305 310 315 320

65
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Lys Arg Leu Tyr

Gln

Met

Leu

Pro

385

Tyr

Ile

Ser

Ser

Pro

465

Val

Gly

Ser

Ser

Gly
545

Asn

Glu

Tyr

370

Gln

Ile

Lys

Lys

Ser

450

Ser

Pro

Lys

Tyr

Ser
530

Ser

Val

355

Gly

Ser

Gln

Pro

Ser

435

Ser

Val

Phe

Val

Gly
515

325

Gln Glu Leu

Lys Leu Gln Gln

340

Ala Met Met Asp

Lys Lys
Pro Leu
Val Pro

405

Gln Ser
420

Ala Asn

Val Lys

Glu Gly

Ser Ala
485

Pro Pro
500

Thr Tyr

Ile

Ser

390

Ser

Leu

Asp

Pro

Ser

470

Leu

Pro

Pro

Gln

375

Thr

Ala

Ser

Gly

Val

455

Val

Gly

Ile

Ser

Leu Glu Arg Arg Lys

535

Leu Pro Ser Arg Gln Arg

550

Thr Pro Gln Pro Gly Ser Ser

565

Pro Pro Ser Pro Thr Tyr Pro

580

Gly Asp Ser Lys Pro Glu Leu

595

Gln

Gln

Lys

360

Leu

Ser

Gly

Ile

Asn

440

Gln

Lys

Pro

Pro

Pro

520

Glu

Pro

Gln

Pro

Pro
600

Leu Ala Asp Lys Gly Ser Arg Pro

610

615

Thr Val Asn Ser Ser Ser Ile Tyr

ile Arg
330

Lys Glu
345

Arg Ile

Asn Arg

Gly Arg

Ser Phe
410

Ala Ser
425

Trp Pro

Val Ala

Gln Gly

Thr Glu
490

Gly Val
505

Thr Pro

Gly Ser

Thr Leu

Gln Ile

570
Ala Gly
585
Leu Thr

Gln Ser

Ser Met

Asn

Leu

Ser

Val

Val

395

Pro

Asn

Thr

Gly

Thr

475

Lys

Gly

Leu

Leu

Leu

555

Gln

Pro

Val

Pro

Tyr

66

Gln Leu Asn Gln
335

Leu Asn Lys Arg
350

Glu Leu Arg Glu
365

Asn Gly Thr Ser
380

Ala Ala Val Gly
Val Leu Gly Asp
415

Ala Ala His Gly
430

Leu Lys GIln Asn
445

Ala Asp Trp Lys
460

Val Ser Ser Gln
Pro Gly Ile Glu
495

Lys Gln Leu Pro
510

Gly Pro Gly Ser
525

Pro Arg Pro Ser
540

Pro Ala Thr Gly
Gln Arg Ile Ser
575

Pro Ala Phe Pro
590

Ala Ile Arg Pro
605

Arg Lys Gly Pro
620

Leu Gln Gln Ala

Glu

Asn

Arg

Ser

Pro

400

Pro

Arg

Ser

Asp

Pro

480

Ile

Pro

Thr

Ala

Ser

560

Val

Ala

Phe

Gln

Thr
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625

630

Pro Pro Lys Asn Tyr Gln Pro Ala Ala His

Val Lys Ala

Pro Ser Pro
675

Gln Pro Gln
690

Gly Pro Ala
705

Pro Leu Ser
Tyr Gln Ser
Ala Pro Arg

755

Pro Gly Gly
770

Leu Ala Gly
785

Val
660
Leu
Pro
Ala
Pro
Asp
740
Pro

Pro

Gly

Gln Asp Phe Met

Ala Asn Gly
Leu Pro Ala
835

Pro Ser Pro
850

Thr Ala Glu
865

Asn
820
Glu

Glu

Pro

Tyr Gly Lys Pro Val

665

Pro Phe Leu His Gly

680

Pro Ser Glu Ser Thr

695

Pro Ala Asp Gly Ser

710

Thr Lys Leu Thr Pro

Ala Asp Leu Glu Ala

745

Leu Lys Lys Arg Ser

760

Asn Ile Gln Lys Leu

175

Met Glu Gly Thr Pro

790

Gly Thr Leu Ala Asp

Leu Glu Glu Leu Pro

825

Pro Ala Pro Ser Ser

840

Pro Glu Glu Leu Ile

855

Ala Glu Asp Asn Asn

870

Thr Thr Glu Gln Ile Pro Ser Pro Val

Glu Glu Gln Val Pro Pro Ala Pro Leu

900

905

Ala Thr Ser Thr Asn Lys Arg Thr Asn

915

920

Arg Thr Gly His Gly Leu Arg Val Arg

930

935

650

Leu

Ser

Glu

Thr

Ile

730

Leu

Ser

Leu

Phe

Val

810

Pro

Asp

Cys

Asn

Ala

890

Pro

Leu

Phe

635 640

Ser Ala Leu Asn Lys Ser
655

Pro Ser Gly Ser Thr Ser
670

Leu Ser Thr Gly Thr Pro
685

Lys Glu Pro Glu Gln Asp
700

Val Glu Ser Leu Pro Arg
715 720

Val His Ser Pro Leu Arg
735

Arg Arg Lys Leu Ala Asn
750

Ile Thr Glu Pro Glu Gly
765

Tyr Gln Arg Phe Asn Thr
780

Tyr Gln Pro Ser Pro Ser
795 800

Asp Asn Gly Asn Thr Asn
815

Ala Gln Pro Thr Ala Pro
830

Ala Asn Asp Asn Glu Leu
845

Pro Gln Thr Thr His Gln
860

Asn Val Ala Thr Val Pro
875 880

Glu Ala Pro Ser Pro Gly
895

Pro Ala Ser His Pro Pro
910

Lys Lys Pro Asn Ser Glu
925

Asn Pro Leu Ala Leu Leu
940

67
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Leu Asp Ala Ser Leu Glu Gly Glu Phe Asp Leu Val Gln Arg Ile Ile
945 950 955 960

Tyr Glu Val Glu Asp Pro Ser Lys Pro Asn Asp Glu Gly Ile Thr Pro
965 970 975

Leu His Asn Ala Val Cys Ala Gly His His His Ile Val Lys Phe Leu
980 985 990

Leu Asp Phe Gly Val Asn Val Asn Ala Ala Asp Ser Asp Gly Trp Thr
995 1000 1005

Pro Leu His Cys Ala Ala Ser Cys Asn Ser Val His Leu Cys Lys
1010 1015 1020

Gln Leu Val Glu Ser Gly Ala Ala Ile Phe Ala Ser Thr Ile Ser
1025 1030 1035

Asp Ile Glu Thr Ala Ala Asp Lys Cys Glu Glu Met Glu Glu Gly
1040 1045 1050

Tyr Ile Gln Cys Ser Gln Phe Leu Tyr Gly Val Gln Glu Lys Leu
1055 1060 1065

Gly Val Met Asn Lys Gly Val Ala Tyr Ala Leu Trp Asp Tyr Glu
1070 1075 1080

Ala Gln Asn Ser Asp Glu Leu Ser Phe His Glu Gly Asp Ala Leu
1085 1090 1095

Thr Ile Leu Arg Arg Lys Asp Glu Ser Glu Thr Glu Trp Trp Trp
1100 1105 1110

Ala Arg Leu Gly Asp Arg Glu Gly Tyr Val Pro Lys Asn Leu Leu
1115 1120 1125

Gly Leu Tyr Pro Arg Ile Lys Pro Arg Gln Arg Thr Leu Ala Thr
1130 1135 1140

Ser Phe Trp Ser Thr Ala Trp Ser Cys Gln Leu Pro Gly Ala Thr
1145 1150 1155

Glu Ile Ile Val Leu Phe Ser Arg Lys Ala Ala Ala Arg Lys Trp
1160 1165 1170

Ser Trp Cys Ser Leu Gln Thr Ala Ser Thr Met Ile Leu Gln Phe
1175 1180 1185

Pro Gly Glu Ala Leu Ser Pro Val Cys Pro Leu Thr Gly Arg Gly
1190 1195 1200

Thr Phe Ala Ser Lys Asp Ile Leu Pro Ile Thr Ile Asn Pro Asn
1205 1210 1215

Lys Tyr Pro Leu Ser Lys His Pro Pro Leu Leu Pro Leu Arg Ser
1220 1225 1230
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Pro

Asp

Arg

Thr

Leu

Gln

Arg

Ile

Pro

Tyr

Val

Ala

Val

Leu

His

Thr

Cys

Asn

Arg

Ile Thr Pro Gly Trp
1235

Leu Ala Pro Arg Pro
1250

Arg Cys Glu Ala Cys
1265

Glu Ser Asp Thr His
1280

Leu Pro Phe Ile Thr
1295

Cys Cys Cys Pro Val
1310

Pro Pro Trp Gly Phe
1325

Val Gln Ala Gln His
1340

Gly Pro Leu Arg Pro
1355

Ser Ser Pro Pro Ile
1370

Leu Thr Pro Ala Ser
1385

Gly Gly Arg Gly Ser
1400

Asp Trp Cys Glu Gly
1415

Val Pro Glu Gly Trp
1430

Gln Gly Ala Ala Ala
1445

Pro Leu Cys Arg Ser
1460

Pro Arg Pro Ser Leu
1475

Cys Thr Tyr Arg Leu
1490

Pro Phe Lys Ala Thr
1505

Leu Pro Val Lys Thr
1240

Ser Pro Pro Pro Ala
1255

Ser Pro Ala Thr Ala

1270

Pro Phe
1285

Ser His Phe

Lys Gly Ala Ser Val

1300

Cys Met Pro Pro Ser
1315

Arg Phe Leu Phe Gln
1330

Cys Gly
1345

Trp Thr Ala

Ser Asp Asn Trp Glu

1360

Ser Gln Pro Val Met
1375
Val Pro

Ser Asn Ser
1390

Gly Gly Trp
1405

Leu Gly

Arg Pro Gly
1420

Pro Gly

Gln Thr Pro
1435

Gly Val

Gly Ala Glu Glu Leu

1450
Pro Cys Leu Gly Trp
1465

Lys Ala Arg
1480

Arg Ala

Phe Ile Tyr Gln Lys
1495

Arg Thr Met Leu Glu
1510

Glu Ala
1245

Val Asn
1260

Leu Pro
1275

Pro His
1290

Trp Lys
1305

Thr His
1320

Phe Thr
1335

Ala Pro
1350

Ser Leu
1365

Leu Leu
1380

Met Glu
1395

Leu Gly
1410

Arg Arg
1425

Arg Arg
1440

Gly Ser
1455

Leu Gly
1470

Leu His
1485

Tyr Phe
1500

Ile Phe
1515

Leu

Thr

Pro

Met

His

Ser

Arg

Arg

Ser

Ser

Ser

Leu

Gly

Gly

Gly

His

Gly

Leu

Phe

Leu Ile Lys Ile Gln Ala Leu Arg Leu Tyr Phe Ser Cys Met

69

Thr

Val

Val

Ile

Val

Ala

Leu

Ala

Ile

Val

Gly

Gly

Cys

Arg

Ala

Leu

Val

Thr

Phe

Ser
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1520

Arg
1535

Pro
1550

Leu
1565

Asp
1580

210> 7
<211> 1446
<212> PRT
<213> human

<400> 7

Val Thr Ser Val
1

Arg Gly Ser Pro
20

Ser Asp Pro Arg
35

Arg Ala Ala Ser
50

Gly His Leu
65

Ser

Arg Phe Gly Ser

Asn Asn Glu Gln

100
Cys Arg Asp Val
115

His Leu Ala
130

Glu

Glu Arg Met Phe
145 :

Val Arg Phe Phe

Ser Gly Pro Arg

180

Val Phe Met Lys Cys

Thr Leu Glu His Leu

Val Glu Gln Pro Asp

Ala Ala Asp Ala Val

1525

1540

1555

1570

1585

Glu Glu Thr Lys
5

Gly Leu Val Gly
Ala Ala Ala Ala
40

Leu Ser Ala Pro
55

Ser Ala Gly Ala
70

Lys Met Met Pro
85

His Phe Thr Glu
Val Asp Leu Cys
120

Val Trp Cys Gly
135

Asp Val Leu Gln
150

Leu Arg His Glu
165

Ser Gln Asp Pro

Pro

Ala

25

Ala

Leu

Ala

Met

Val

105

Lys

Ser

Arg

Arg

Ser
185

1530

1545

1560

1575

1590

Arg Gln Gly Ala Arg

10

Pro
15

Pro Ala Arg Ala Glu Gly

Ala

Pro

Val

Phe

90

Pro

Glu

Glu

Phe

Pro

170

Leu

30

Ala Ala Ser Gln Gln

Arg

Trp

75

Leu

Val

Pro

Arg

Gly

155

Pro

Lys

70

45

Ile Arg Asp
60

Pro Pro Ala

Thr Val Tyr

Thr Pro Glu
110

Gly Glu Ser
125

Pro Val Ala
140

Ser Gln Arg

Gly Arg Asp

Arg Asn Gly
190

Pro

Ser

Leu

95

Thr

Asp

Asp

Asn

Ile

175

Val

Val Tyr Arg Leu Thr Asp Ala Ala Leu

Tyr Ile Val Trp Arg Lys Val Asn Ala

His Arg Ser Met Ala Ala Ala Ser Pro

Met Cys Thr Ile Asn Pro Ser His Pro

Gly

Pro

Val

Pro

Met

80

Ser

Ile

Cys

Asn

Glu

160

Val

Lys
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Val Pro Gly Glu Tyr Arg Arg Lys
195 200

Met Asp Leu Thr Leu Ala Glu Leu
210 215

Gln Gln
225

Ile Glu Ala Gln Gln Gln
230

Leu Lys Phe Leu Lys Gln Gln Asp
245

Glu Gln Glu Lys Leu Lys Arg Leu
260

Ala Lys Leu Lys Lys Val Arg Ala
275 280

Arg Leu Ser Asn Gly Lys Leu Val
290 295

Leu Phe Gln Gln Lys Gln Arg Glu
305 310

Glu Glu Leu Thr Arg Gln Leu Glu
325

Ser His His Asp Asn Gln Ser Ala
340

Lys Glu Leu Gln Leu Arg Asn Lys
355 360

Leu Gln Gln Gln Arg Glu Cys Leu
370 375

Val Met Asp Lys Arg Val Asn Glu
385 390

Lys Ala Ala Leu Gln Gln Lys Glu
405

Asn Leu Pro Gln Gln Ala Ala Ser
420

Gly Pro Tyr Ile Gln Ser Ser Thr
435 440

Glu Leu Leu Val Lys Pro Ala Leu
450 455

Ala Ser Glu Gly Pro Met Lys Ile
465 470

Gly Ala Ala Ser Gln Thr Lys Gly
485

Asp Trp Ser Pro Ser Asn Ala Asp

Glu Asn Gly Val Asn Ser Pro Arg
205

Gln Glu Met Ala Ser Arg Gln Gln
220

Leu Leu Ala Thr Lys Glu Gln Arg
235 240

Gln Arg Gln Gln Gln Gln Val Ala
250 255

Lys Glu
265

Ile Ala Glu Asn Gln Glu
270

Leu Lys Gly His Val Glu Gln Lys
285
Glu Glu Ile Glu Gln Met Asn Asn
300
Leu Val Leu Ala Val Ser Lys Val
315 320

Met Leu Lys Asn Gly Arg Ile Asp
330 335

Val Ala Glu Leu Asp Arg Leu Tyr
345 350

Leu Asn Gln Glu Gln Asn Ala Lys
365

Asn Lys Arg Asn Ser Glu Val Ala
380

Leu Arg Asp Arg Leu Trp Lys Lys
395 400

Asn Leu Pro Val
410

Ser Ser Asp Gly
415

Ala Pro Ser Arg Val Ala Ala Val
425 430

Met Pro Arg Met Pro Ser Arg Pro
445

Pro Asp Gly Ser Leu Val Ile Gln
460

Gln Thr Leu Pro Asn Met Arg Ser
475 480

Ile His Pro Val Gly Pro
495

Ser Lys
490

Leu Phe Pro Ser Gln Gly Ser Ala
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Ser Val

Glu Vval
530

Phe Asp
545

Arg Lys

Asn Lys

Gln Ile

Ile Lys
610

Met Gly
625

Ser Pro

Ser Lys

Gln Pro

Val Ala
690

Gly Lys
705

Thr Arg

Ala Ala

Gln Gly

Val Gln
770

Thr Lys
785

Ala Asp

500

Pro Gln
515

Pro Leu

Ala Val

Asn Gln

Asn Val
580

Asn Leu
595

Pro Asp

Thr Lys

Ser Ile

Gln Glu
660

Ser Lys
675

Ala Ser

Asn Phe

Gly Pro

Gln Asn

740

Lys Pro
755

Glu Asn

Leu Leu

Leu Glu

Ser

Arg

Asp

Ser

565

Ala

Pro

Gly

Pro

Pro

645

Ser

Asp

Ser

Gln

His

725

Gln

Gly

His

Pro

Ala
805

Thr Gly

Glu Lys
535

Gln Ser
550

Ser Glu

Lys Val

Tyr Phe

Ser Ser
615

Lys Pro
630

Ser Val

Pro Pro

Thr Leu

Ile Tyr
695

Gln Ala
710

Phe Ser

Gln Gln

Ser Pro

Glu Asn
775

Phe Leu
790

Leu Arg

Asn

520

Glu

Asn

Asp

Pro

Gly

600

Gln

Ala

Gly

Ala

Leu

680

Ser

Val

Ser

His

Glu

760

Glu

Ser

Lys

505

Ala

Lys

Ala

Ile

Pro

585

Gln

Gln

Gly

Gln

Ala

665

Pro

Met

Gln

Val

Pro

745

Pro

Arg

Asn

Lys

Leu

Lys

Pro

Leu

570

Pro

Thr

Leu

Gln

Asp

650

Ala

Pro

Tyr

Ser

Tyr

730

Glu

Glu

Ile

Pro

Leu
810

Asp

Val

Pro

555

Arg

Val

Asn

Ser

Gln

635

Gln

Val

Phe

Thr

Ala

715

Gly

Asn

Thr

Pro

Tyr
795

Gln Val
525

Arg Pro
540

Ser Phe

Asp Ala

Pro Thr

Gln Pro
605

Thr Val
620

Pro Arg

Thr Leu

Arg Pro

Arg Lys
685

Gln Gln
700

Leu Thr

Lys Pro

Ile Tyr

Glu Pro

765

Arg Pro
780

510

Asp

Phe

Gly

Gln

Lys

590

Pro

Val

Val

Ser

Phe

670

Pro

Gln

Lys

Val

Ser

750

Val

Leu

Asp

Ser

Thr

Val

575

Pro

Ser

Pro

Leu

Pro

655

Thr

Gln

Ala

Thr

Ile

735

Asn

Ser

Ser

Gly

Met

Leu

560

Ala

Lys

Asp

Ser

Leu

640

Gly

Pro

Thr

Pro

His

720

Ala

Ser

Ser

Pro

Arg Asn Gln Ser Asp

800

Ser Asn Ala Pro Arg Pro

72
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Leu Lys Lys Arg Ser Ser Ile Thr Glu Pro Glu Gly Pro Asn Gly Pro

820 825

830

Asn Ile Gln Lys Leu Leu Tyr Gln Arg Thr Thr Ile Ala Ala Met Glu

835 840

845

Thr Ile Ser Val Pro Ser Tyr Pro Ser Lys Ser Ala Ser Val Thr Ala

850 855

860

Ser Ser Glu Ser Pro Val Glu Ile Gln Asn Pro Tyr Leu His Val Glu

865 870 875

880

Pro Glu Lys Glu Val Val Ser Leu Val Pro Glu Ser Leu Ser Pro Glu

885 890

895

Asp Val Gly Asn Ala Ser Thr Glu Asn Ser Asp Met Pro Ala Pro Ser

900 905

910

Pro Gly Leu Asp Tyr Glu Pro Glu Gly Val Pro Asp Asn Ser Pro Asn

915 920

925

Leu Gln Asn Asn Pro Glu Glu Pro Asn Pro Glu Ala Pro His Val Leu

930 935

940

Asp Val Tyr Leu Glu Glu Tyr Pro Pro Tyr Pro Pro Pro Pro Tyr Pro

945 950 955

960

Ser Gly Glu Pro Glu Gly Pro Gly Glu Asp Ser Val Ser Met Arg Pro

965 970

975

Pro Glu Ile Thr Gly Gln Val Sef Leu Pro Pro Gly Lys Arg Thr Asn

980 985

Leu Arg Lys Thr Gly Ser Glu Arg Ile Ala His Gly Met Arg Val Lys

995 1000

Phe Asn Pro Leu Ala Leu Leu Leu Asp Ser Ser
1010 1015

Phe Asp Leu Val Gln Arg Ile Ile Tyr Glu Val
1025 1030

Leu Pro Asn Asp Glu Gly Ile Thr Ala Leu His
1040 1045

Ala Gly His Thr Glu Ile Val Lys Phe Leu Val
1055 1060

Asn Val Asn Ala Ala Asp Ser Asp Gly Trp Thr
1070 1075

Ala Ala Ser Cys Asn Asn Val Gln Val Cys Lys
1085 1090

Ser Gly Ala Ala Val Phe Ala Met Thr Tyr Ser
1100 1105

73

990

1005

Leu
1020

Glu Gly Glu
Asp Asp Pro Ser
1035

Asn Ala Val Cys
1050

Gln Phe Gly Val
1065

Pro Leu His Cys
1080

Phe Leu Val Glu
1095

Asp Met Gln Thr
1110
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Ala Ala Asp Lys Cys Glu Glu Met Glu Glu Gly Tyr

1115

1120 1125

Ser Gln Phe Leu Tyr Gly Val Gln Glu Lys Met Gly

1130

1135 1140

Lys Gly Val Ile Tyr Ala Leu Trp Asp Tyr Glu Pro

1145

1150 1155

Asp Glu Leu Pro Met Lys Glu Gly Asp Cys Met Thr

1160

Arg Glu
1175

Asp Glu Asp Glu

1165 1170

Ile Glu Trp Trp Trp Ala
1180 1185

Asp Lys Glu Gly Tyr Val Pro Arg Asn Leu Leu Gly

1190

1195 1200

Arg Ile Lys Pro Arg Gln Arg Ser Leu Ala Asn Phe

1205

Phe Ser
1220

Phe Gly
1235

Ser Asp
1250

Arg Thr
1265

Cys Val
1280

Asp Asn
1295

Gly Gln
1310

Ser Cys
1325

Ile Ala
1340

Thr Glu
1355

Glu Arg
1370

Ser Ile
1385

Tyr Ser

Met Lys Asn Ser

Lys Asn Phe Thr

Glu Glu Cys Leu

Phe Ser Val Met

Gly Ala Lys Val

Pro Val Phe Tyr

Leu Gly Asn Gln

Ser Thr Ser Pro

Val Ser Asp Cys

Gly Ser Lys Ala

Leu Val Val Ser

Leu Arg Ile Ile

Thr Ser Asn Met

1210 1215

Leu Leu Arg Arg Ser Asn
1225 1230

Arg Leu Ile Leu Met Thr
1240 1245

Lys Arg Met Lys Asp Arg
1255 1260

Lys Ser Ile Tyr Val Ser
1270 1275

Ser Arg Val Ala Leu Arg
1285 1290

Lys Asn Pro Val Ile Gly
1300 1305

Leu Ser Val Leu Leu Ser
1315 1320

Pro Ala Arg Lys Asp Gln
1330 1335

Pro Arg His Gln Gln Ala
1345 1350

Leu His Thr Leu Tyr Ile
1360 1365

Glu Gln Leu Tyr Tyr Met
1375 1380

His Met Phe Glu Ile Leu
1390 1395

Asn Leu Val Cys Arg Leu

74

Thr

Ile

Gln

Ile

Arg

Leu

His

Thr

Met

Ile

Arg

Val

Ser

Val

Cys

Leu

Val

Ser

Lys

Asn

Gln

Met

Asn

Ile

Leu

Tyr

Thr

Ile

Leu

His

Pro

Tyr

Phe

Phe

Arg

Gly

Ser

Phe

Leu

Phe

Cys

Asn

Asp

His

Asn

Pro

Glu

Ile

Glu

His

Tyr

Ser

Ile

Ser

His

Leu

Glu

Cys

Ser

Asn
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1400 1405 1410

Leu Tyr Leu Leu Ser Phe Val Ser Gln Lys Leu Glu Thr Cys Tyr
1415 1420 1425

Arg Leu Thr Arg Asn Ile Cys Gln Asp His Ser Leu Lys Gln Leu
1430 1435 1440

Thr Phe Cys
1445

75
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GAGCCCCGCATCCCGCCGCAGCTGCCGCCTCGCCGCGGCCGGGCCGGAGAGC
AOGGCGGCGGGAGCGCGGCCT‘!‘AGGAGGCGGCCGGAGCGGTGGGCACAGCT
CGGCGCGGAGCGTCCTGTCAGGOGGCGGCCGAGGGCGTCGCGGACTCTCCCC
GCGATGATGCCGATGATATTMCTGTTTTCTTGAGCAACAATGMCAGATT'l"l‘
ARCAGAAGTTCCTATARCACCGGAAACAACCTG TCGAGATGTTGTAGAATTT
TGCAAGGAACCTGGAGAAGGCAGCTGCCATTTAGCTGAAGTGTGGAGGGGA
MTGAACGTCCCATACCCTTTGATCATATGATGTACGAACATCTTCAGATATG
GGGTCCACGGAGGGAAGAAGTGMATTTTTCCTTCGACACGAGGACTCCCCA
ACTGRGAACAGTGMCAAGGTGGCCGTCAGACCCN\GAGCAACGAACTCAG

AGRTCCCGAGTOCTGTGGCEGAGGCCCCATCTCCAGGGGAAGAGCAGGTCCC
TOQMCACCTCTTCCCCCTGCCAGCCACCCTCCTGCCACCTCCACGMCMGC
CCAACTCGGAGCGGACGGGGCACGGGCTGAGAG
TOQGGTTTAACCCCC!’GGCACTGCTCCTAGACGCGTCTCTGGAAGGAGAGTTC
GA"CTGGTGCBGAGGATCATCTATGAGGTGGMGATCCCAGCAAGCCCAACG
ATMGGATCACCCCACTGCACMCGCCGTCTGCGCCGGCCACCATCACAT

& 1A

76
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200 )

CGIGMGTTCCTGCTGGATTTTGGTGTGAACGTGAATGCTGCTGATAGTGATG
Gll'GﬂCGCCGCTGCACTGCGCTGCCTCTTGTAACAGCGTTCACCTCTGCAAA

OCWTWTTGOCCATTMGGGAGAGGTACTTTCGCCTCCAAGGACT
MTMHACTATMATCCAMTMTMCCACTTTCAAMCACCCA
CTTGCCA

TGGCCGCTGCCAGCCCAGACGCTGC‘I‘GACGC
TGTGTMATGTGCACMTAAACCCGTCTCACCCCGG

17



200710079529. 7 L L 3/481

GTCACGAGCGTCGAAGAGACAAAGCCGCGTCAGGGGGCCCGGCCGGGGCGE
GGGAGCCEGGRECT TG TTGETGCCCCAGCCCGCGCGGAGGGCCCTTCGGACT
CGCGCGCLGOCGC PRCCGCCGCCGCCGCCTCGCAACAGETCCGGGCGGCCTC
GCTCYCCGCTCCCCTCCCCCGCATCCGCGACCCTCCGGGGCACCTCAGCTCGE
CCGGGHCCECAGTCTGGCCACCCGCTTCCATGCGGTTCGGGTCCAAGATGAT
GOCGATGT TTCT TACCGTGTATC TCAGTAACAATGAGCAGCACTTCACAGAAG
TTCCASTTACTCCAGAARCAATATGCAGAGACGTGGTGGATCTGTGCARAGA
ACCCQ$CGAGAGTGATTGCCATT TGGCTGAAGTGTGGTGTGGCTCTGAACGT
TAATGAGCGAATGTTTGATGTTCTTCAACGATTTGGAAGTCA
GAGGAACGAAGTTCGCTTCT TCCTTCGTCATGAACGCCCCCCTGGCAGGGAC
ATTGTIQAGYGGACCARGATCTCAGGATCCAAGT TTAAAAAGAAATGGTGTAA
ARGTTCCTEGTGAATATCGAAGAAAGGAGARCGGTGTTAATAGTCCTAGGAT
GGATCEIGACTCTTGCTGAACT TCAGGAAATGGCATCTCGCCAGCAGCAACAG
ATTGANGCCCAGCAACAAT TGCTGGCAACTAAGGAMCAGCGCTTAARGTTTT
TGAAMCARCARGATCAGCGACAACAGCAACAAGT TGCTGAGCAGGAGARAC
TTAAMMAGGCTAAAAGAAATAGCTGAGAATCAGGAAGCTAAGCTAAARAAAG
TGAGABCACTTAAAGGCCACGTGGAACAGAAGAGACTAAGCAATGGGAAAC
76 TYGAACAGATGAATAATTTGTTCCAGCAARAACAGAGGGA
GCT CYGGCTETGTCAAAAGTAGARGAACTGACCAGGCAGCTAGAGATG
CTCAMGAACGGCAGGATCGACAGCCACCATGACAATCAGTCTGCAGTGGCTG
AGCTTGATCGCCTCTATAAGGAGCTGCAGCTAAGAAACAAATTGAATCAAGA
G GCCAAGCTACAACAACAGAGGGAGTGTTTGAATAAGCGTAATTCA
G CATGGATAAGCGTGTTAATGAGCTGAGGGACCGGCTGTGGA
AGAAGAAGGEEAGCTCTACAGCAAARAAGAAAATCTACCAGTTTCATCTGATGG
AAATCTTCCCCAGCARGCCGCGTCAGCCCCAAGCCGTGTGGCTGCAGTAGGT
CCCTATATCCAGTCATCTACTATGCCTCGGATGCCCTCAAGGCCTGAATTGCT
GGTGAMGCCAGCCLTGCCGGATGGTTCCTTGG TCATTCAGGCTTCAGAGGGS
CCGATGAAMATACAGACACTGCCCAACATGAGATCTGCGGCTGCTTCACARR
CTAAAGGCTCTAARATCCATCCAGTTGGCCCTGATTGGAGTCCTTCAAATGCA
GATCTTITCCCAAGCCAAGGCTCTGCTTCTGTACCTCAAAGCACTGGGAATGC
TCTGGATCAAGT TGATGATGGAGAGG TTCCGCTGAGGGAGAAAGAGAAGAA
AGTGCGTCCETTCTCARTGT T TGATGCAGTAGACCAGTCCAATGCCCCACCTT
ccr RCTCTGAGGANGAACCAGAGCAGTGAAGATATCTTGCGGGATGC
TARAAATGTGGCTAAAGTACCACCTCCTGTTCCTACAAAR
ccnmmumrcccnanncsamnrcmccaccrm
CATTAMICCAGACGGAAGTTCTCAGCAGTTGTCAACAGTTGTTCCGTCCATGE

e
GCAT PTCTCCAGGTTCTAAGCAAGA
AAGTCCACCTGCTGCTGCCGTCCGGCCCTTTACTCCCCAGCCT TCCAAAGACA
CCTTMCCACCCHCAGAMACOCCAGACCGTGGCAGCAAGTTCMTATAT
TCCATGTATACGCAACAGCAGGCGCCAGGAAAAAACTTCCAGCAGGCTGTGC
AGAGCGCGTTGACCARGACTCATACCAGAGGGCCACACT T TTCAAGTGTATA

TGGT ART TGCTGCTGCCCAGAATCAACAGCAGCACCCAGAGAAC
ATTT WTMMGGCAAGCCTGGCAGTCCMAACCTGAAACAGAGC
TGARAACGAAAGAATTCCTCGGCCACT

cmummmarmnrccnncmcamc
ATGCTGACCTAGAAGCCTTACGAAAGAARCTGTCTAACGCACCAAGGCCTCT
ARAGANACGEAGTTCTATTACAGAGCCAGAGGGTCCTAATGGGCCAAATATT
CAGANGCTTPTATATCAGAGGACCACCATAGCGGCCATGGAGACCATCTCTG
Tcm!chrmmmcnmmcmmscrcmmm
GTAGAAATCCAGARTCCATATTTACATG TGGAGCCCGAAARGGAGGTGGTCT
CT TTGTCCCCAGAGGATGTGGGGAATGCCAGTACAGA
GAACAGYGACAT
G

GGCCTTGATTATGAGCCTGAGGGA

TAACCCAGAAGAACCAAATCCA
GAGGCTQCACATGTGCT TGATG T GTACCTGGAGGAGTACCCTCCATACCCAC
CCCCACAATACCCATCTGGGGAGCCTGAAGGGCCCGGAGARGACTCGGTGAG
CA' TCACCGGGCAGGTCTCTCTGCCTCCTGGTARAAGE

& 1B

78
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GAAAGCGATGAAGAATGTCTCT TGAAGGATTGAAGAATTCAC
Wmmmmmmmr
CT@YCTTGGGGCAAAGETGTCCCGTGT,

nmmmmmmmnmrmmmmmn
GAAALT. ACCAGTAATTAGATGTAGAATCTTGTTTG TAGGCTG
Amtummamcrmeurcrcmmnmcrmm

ot m‘mmMMTmmmmmrA
ARMCTTTTTGATGCT

A 1B-%
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APHPAAAAASPRPGRRARRRERGLRRRPERWAQLGAERPVRRRPRASRTLPAMMPMILT
VFLSNNEQILTEVPITPETTCRDVVEFCKEPGEGSCHLAEVWRGNERPIPFDHMMYEHLQI
WGPRREEVKFFLRHEDSPTENSEQGGRQTQEQRTQRNVINVPGDKRTEYGVGYPRVELT
LSELQDMAARQQQQIENQQQMLVAKEQRLHFLKQQBRRQQQSISENEKLQKLKERVEA
memmmmqvnwmwmsmozxmzvqrmvn@squn
LKKGKLNGPQSYNGKLT’GPAAVEU(RLYQBLQIRNQLNQEQNSKLQQQKELLNKRNMB
VAMMDKRISELRERLYGKKIQLNRVNGTSSPQSPLSTSGRVAAVGPYIQVPSAGSFPVLG
DPHCPQSLSIASNMHGRSKSANDGNWPTLKQNSSSSVKPVQVAGADWKDPSVEGSVKQ
GTVSSQPYPFSALGPTEKPGIEIGK VPPPIPGVGKQLPPSYGTYPSPTPLGPGSTSSLERRKE
GSLPRPSAGLPSRQRPTLLPATGSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGDSKPEL
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VYGKPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTEKEPEQDGPAAPADGSTVESLPRP
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CPLTGRGTFASKD*ILPITINPNK YPLSKHPPLLPLRSPITPGWLPVKTEAL TDLAPRPSPPP
AVN'I‘VRRCEACSPATALPPVTESDTHPFSHFPHMILLPFH’KGASVWKHVQCCCPVCMPP
STHSARPPWGFRFLFQFT'RLNQAQHCGWTAAPRAPGPLRPSDNWESLSIYSSPPISQPV
MLLSVVLTPASSNSVP*MESGAGGRGSGGWLGLGLGYDWCEGRPGPGRRGCLVPEGW
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1 GCGACCAAGT CGACCCGGCA TTCAGACGCA GGCAGCTACC GGCGCTCGCT GGGCTCCACG
61 GGGCOOQ GCACTTTGCC TCOCAGCTGG CAGCCCGTCA GCCGCATCCC CATGCCCCCC
121 TCCA AGECCCOLGGE GACCCOOCGC CAGCGTCCCA TCCCCCTCAG CATGATCTTC
181 AA ACGCCTICTG GOAGCACGGG GCCAGCCGCG CCATGCTCCC TGGGTCCCCC
241 CTCTTCACCE GAGCACCOCC GOCTAAGCTG CAGCCCCAAC CACAACCACA GCCCCAGCCA
301 CAATCAC CACAGCCCCA GCTGCCCCAA CAGCCCCAGA CCCAACCCCA AACCCCTACC
361 CCA ACATCCOCAT CCCCAACAGA CATGGCCCOC TGTGAACGAA GGACCCCCCA
421 AACCCCOCAL CGAGCTGEAG CCTGAGCCGG AGATAGAGGG GCT 'GCTGACA CCAGTGCTGG
481 AGGCTOGCGA TATGGATAAA GOACCCTGTA GCAAGGCCTC TCAGCCCCAC GAGGCTGCAG
541 CCA CACCGGAQGGC ACAGTCGGTG CCCGAGCTGG AGGAGGTGGC ACGGGTGTTG
601 GCGAAAATTE CCCGGCCCCT CAAACGCAGG GGCTCCATGG AQCAGGCCCC TGCTGTGGCC
661 CTGCOCCCTA CCCACAAGAA ACAGTACCAG CAGATCATCA GCCGCCTCTT CCATCGTCAT
721 GOCCCOG0GA GCGGAGCCAG AGCTGTCCCC CATCACTGAG GGATCTGAGG

781 CCA OGCCCCCTACT CCTGCCCCAC CAGCTCCCAT TCCACCGCCC GGCCCCGTCC
841 CAGA CACCAGAGCA GCCGCAGAGC ATGGAGATGC GCTCTGTACT GCGGAAGGCG
901 GCAAGACCCG COGCACOCGC CTCAACCCTC TGGTGCTCCT CCTGGACGCG
961 GC GGOAGCTGOA GATOGTOCAG CAGAGCGGTGA AGGAGATGAA CGACCCGAGC

1021 CAGCCCAACD AGGAGGACAT CACTGCCTTG CACAACGCCA TCTGCGGCAC CAACTACTCT
1081 ATCGTGGATY TCCTCATCAC COCGGGTGCC AATGTCAACT CCCCCGACAG CCACGGCTGG
1141 ACA ACTOCGCGAC GTCATGCAAC GACACAGTCA TCTGCATGGC GCTGGTGCAG
1201 CACGACOCTO CAATCTTCGC CACCACGCTC AGCGACAGCG CCACCGCCTT CGAGAAGTGC
1261 GACCCTTACC GQBAGAGTTA TOCTGACTGC GCCACCTACC TGGCAGACGT CGAGCAGAGT
1321A TGAACAGCGG GBCAGTGTAC GCTCTCTGGA ACTACAGCGC CGAGTTCGGG
1381 GACG. CCTTCCOCGA GAACAAGTCG GTCACCGTGC TGCGGAGGOA CGGGCCGGAG
1441 GAGACCGACT GATGGTAOGC CGCGCTGCAC GGCCAGQAGG GCTACGTGCC GCGGAACTAC
1501 TTICGGOCTAT TCCCCAGAGT GAAGCCTCAA AGGAGTAAAG TCTAGCAGGA TAGAAGGAGG
1561 TTTCTGAGOE TGACAGAAAC AAGCATTCCT GCCTTCCCTC CAGACCTCTC CCTCTGTTIT
1621 TIGCTGCCTY TATCTGCACC CCTCACCCTG CTGGTGGTAG TCCTTGCCAC CGGTTCTCTG

1681 AGTCCAGGGA AGAAGGAGGG CCCCAGCCTT AAATTTAGTA ATCTGCCTTA
1741 AB GTCTGGGAAG GGCTGGAAAT CACTGGGGAC AGGAAACCAC TTCCTTITGC
1801 CAAATCAGAT COCGTCCAAA GTGCCTCCCA TGCCTACCAC CATCATCACA TCCCCCAGCA
1861 Al CTACCCAGCC GOGCCTGGAA TGGACCACCA CACCACTGGA TATTCCTGGG
192t A GACACCATCT CTCCCAGCAG TCTTOGGGTC TGGGTGGGAA ACATTGGTCT

2041 TGTTTATAAA CAAAATAGAG AAACTGGTTT AATGTTTATA AACAAAATAG AGAAACTTTC
2101 GCTTATAAAT AAAAGTAGTT TGCACAGAAA TGAAAAAAAA AAAAAAAAAA AAAAAA
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