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In certain aspects, the present invention provides compositions and methods for

treating or preventing breast cancer in humans.
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‘ FHHEFERAE

(ARAETEBX - HF > HOEEED)

(AT (/30
{E1ESR-ActRIla FEHUR R HE ARG PLEE 2 R

ACTIVIN-ACTRIIA ANTAGONISTS AND USES FOR TREATING OR

PREVENTING BREAST CANCER
[ Biffrais]

(0001]  AZEBARBAFVER R TEN N SUBATE AR T -
[Jerisiir]

(0002)] SUEBFEABRRZEETRE REN EE HEEY
5B 180,000 LA L2 % » BRIRIR T AT SUE R MU B 2L - B 4L
IREGELEER 15 £ 20 EfRRIEA < & B & EEEs —RIIFEAZLE
PZE - DR EDIRERE LRI aTEEELT - BEFBEMEIEL
—RIIH B F G LR EMERN S REE/NEETTZIEE EX - —H
[EREREE Y] UEMIERHERERMERE - ek H REE - 5L
R RE AR - i RE - BREEaFEERARE - FERK
I BT EkEtERE - BRI AT AT 2 TSR R R B B
TR IGHAERE -

[0003] AR EA LI B A AR T R/ BT AR % LA
IR B IER - # ERIRR S DUE R ] e EHERER E AL (T
AR o PERRR A RN R SRR R B IR AR, - B LBk
ERaESEEN CEBIERE - BFSTELAMMEYFERTERTEL
BIfER - 535 - ST S IERARRE R B2 BRI BB B S LR

W
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BT EFERDIE - BEWCREEAREERER TR - 2
HNERRE RAERAEEER 2 REMF B BEME 10 SFEERME
55 35-50% (Weigelt # A 2005 Nat. Rev. Cancer 5: 591-602 ) 554} » S&ERFAT
RYA®RIELE - S BERETERIGR T S L L et TR FE% -
(0004 Rt TESHHBE ESBER BB FHE - thiv 2
R A IR B M B/ NR B A R B R R 1a R T & BN
G © 50h > ATRAEA e N RREESEEER R Bl b B
TRRAMEIGRC SR ERR R B - FI - AR —BREREEH
ERBB L AESHIHITER B A B ERIBERHE SR I -

[(HEHAE]
AR

(0005  #R&3ith » AFZIBNARBIFNELRETRILIR ActRIla FHT
Blia sk IR 2L R BB 2LEARR . B BRI AR - LH » ARZIERIE
HL{sE AT ETE L EIRIEZ " AT ActRIla B RETENG2UE < 71 -
AT ActRIla AJRERET RINTE R TI MHI SRR A REWFE B
FreR1aRB M B R RFE IS ActRIla FETB C HAGEE - B 2R
FRIEEE-AcRIa FEHUR] - AL - FEHRERREE T AEE R
AR (BIa0) ERERESMH ActRIla 2K - PUELRDEE - H1 ActRlla #1
2 - SEETEUREEER AcRIla /N> T RiERE (aptamer) > KB TELE
K ActRlla RIAZ BEEHNEL R -AcRIla FEFUENAERTA E R EL BEL
FUERIGE - 20LAS | AR AR T2 EBIEF] FRFHEZES 11/603,485
BRFTA - {E1ER-ActRIla FEFUEIAT AR RE T AR BIGINERE - A

@
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~

AT » ZFREPURIN AT AR ER eGP - LB 28 M 2L R
L EETR -

[0006] FEREHHEF  AEZ B FEAESEELRES 2R
BIEEEEETE AcRIla 2R ZRNVERETAYT 2L < I - Tl ActRIla
IR R B ST RE S AcRTla BN R B SEE AT~ S EIH B 5E
BB - S CFRAESE ACRIla SERATLUINA | HEEEEUMA 100 - 10501 5
HHZ Ko BUEMRIES - TGN - ABEES GDF11 /3 GDF8 » i&Eft3&
faetE AcRIla ZHGERMEMGEMSE - BRERULEE GDF11 /&
GDF8 iz KofEE A 10 f& ~ 20 {58 50 &< Ko BB EES - BEIFHLER
ReE (IR R - (ETEEALLIENES GDF11/GDF8 HIIHHYEE b = HIH]
LEENEERYEREIEETERE R EMA ARG T2
BHRERA - TEF L EBEN T - BHERE AcRIla ZRRLAEERE R P
TR ENBIE TS [REIPREIINA 15% ~ ZINA 10%BINFY 5% © 4l R <15k
BRIt FTEMG - SRR N EMZ AR < MERIEDRE 95% - Hilk
B0 HEMZHMBEEDE 98% - TERZBBIHE A IS RESHE AcRlla
LI BAS R RS LR E—%& 38 EF%#E SEQIDNO: 2 -
3~ T2 ZREEFRFPY IR AR - BB A ELER SEQIDNO:2 -3~ 7 12 B
13 Z BRI 80% ~ 85% ~ 90% ~ 95% ~ 97%8 99%—E MesFi
SRR - {EEAEE M ActRIla ZRKATEFE R ActRIla ZRKZ ThREFTES
I E5#E SEQID NO: 1-3 ZfFFIEiE C R 10 E 15 EER ("B
2 1) 2 SEQ ID NO: 2 ZFFIgZEA 10 & ~ 20 {& - 30 & - 50 {&E 90 {EE
B SRR ThRE R EY
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[0007) TWRAMEECESEM AcRlla SRR KR ES Z ActRIla
SIRFERG BB RS (BIANE RS SER ) A EE -SSR - BR
ActRIla Z ik ERHR A LAS | R G AR Fz WO 2006/012627 » 55
59-60 HHf - MEELERFP SRR ] (FI0) S ENHILENY) - BaasH
B HBRE R A R 2 I RE B AL BB A R AR E 4 i ActRITa Z AR AR
L EEERE -

(0008] iEMAFEFESHE AcRlla ZIAATBESR AcRla ZAK (H40
ActRIla ZECfRgfE S ERST ) (ER—EE K — B (ER B TRt i Eo At
RS ER @ XU NN R CEMENIE - BREZ ML - 1858 B
EAB IR - BEIME - MESER IR IEHEREAREN - HEA
PEERA - BRAREE - RRESEOM - ERBEESYITK - MeEHSZR
RIS — S - IELERSE AcRlla BEEH T EEREIREH
Feo i8¢ (BFA-RUBZess ) Bl is oA N BRI R C VBN 12 -
R BB R ZIEEECTFE R EREMZBRERNS - F—REAREE
Bl > ActRIla-Fc @SR 241 Fo SELMESt ActRIla B FIRIREES RS
BGERET - BERAEB SR T AT IERNTE ActRIla 258 C RimBzA
79 15 EREER R EEAE ("RE ) BEE L& 2@ - 318 - 4 @55
EREEERC A\ TFPYIBCRBEANTY 5 fEER 15 & - 20 {& - 30 f& ~ 50 [HsE %
(B BB ] MHEHE _RAEBI ALY CEZREY) - EiT
WEEH GRS K PR ER TR B A] (BIa0) S FERIRER/MIEER K H ek B
— Y| R IE B R IE B B H B 2 AR5 (AN - TG.BX SG B—REEE
e ) - IS EL W EEMAFY]  BUTIRRESETE - FLAG 2% - %
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fHIZERFFY! « ) GST B &Hs » TRISIL > AT ActRIla ZANEIE—B0 (83
BLUT BB RS B « PR (LIREEL - PEG {uieERs - ek
el EER ~ JRRVIRERR - G SEMRCIEER - HIEEH - EE L
5B REAERITARIRG G MR - BEESIRR T aiE — B S R E AL
BY) BUOANERERIECAEY) - BE  BEaREE RAFE -
— %I S * ActRIla 2 HBYER SR E ActRlla & HZ RAFEE M H2,
BV AR R SRR LU NE R A RIS R PR AT REME - BRI ALE
| e & CHO MR - HIREAE(ME FIESLBYR IR EA - 554

CEEEEE PR K B AE Y DA IR (LR R (o T 2LEh RS

FEE AR AR R SR PLEN MR R T B L7 A AR )i 2ET
FLERERL - LR EREMRIRA ARREAN e EEE -

[0009] 4oASAml » 5 AcRlla-Fc (—FEEE N ActRlla &
S8 Fe By MBS NEBTF 2R Z AcRlla EHEBRERE - &
FEAHEIN Y GDF8 /8¢ GDF11 RU¥HNEM R EEMREE - S IE (RS
MG RACEMIRE P RIAFHEC ME ST - fER L B EGT A3
e ActRIla-Fo RN AL SEAE DI EEEE F A2 P BIRTEE
BRI AR TR 2R i -

(0010) FEFLLFHEF  REZ HrriR il AR A e LB S
¥ ActRlla Sk EVERE TR FLIR . ik RO BERIGEB R E TS
MRS EME ActRIla 2R (&A1) ZARIERFY - BBEIME - &8
ZEE AT EFEMRES ActRIla MM (FIRNECHIRERE G PR E RS
ActRIla :Z B73B A ERRE HRIE S /BGRB8, - (EARAS AL S IR B 35k

5
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PRI IR MRS Sak B B AR S A B 3 TR A LE B T 2 751 - 22T
B ROBREZERITEE2ERE AcRlla REEH#EFY (5840 SEQIDNO: 4
B 5) BER BT EIE - S EER H R E— S el LT - B
BRI 3R AR D 7N B B E B R B DA B 5 U AL S SRIL E R 1
FREEAEMRIE AR K ActRIla KB B E M - BEERFY IR
SEQ ID NO: 14 » #RIEAILFLZ 7 758 F B P BRI B B AT R E
FEGER - BARZ R IS EF EE SR RS AT - B
AR PLE AN - SRR EIE BOFE (CHO) AAE -

(0011) AZEZIERIMEHEEE T A IARETAN SUSE < A IS
EFEEME AcRlla ZRRZ 57k - BRI EREAEE] CHO M &8
YR FRIRA i IR E—& (B0 SEQID NO: 4 ~ 58 14) * %
FEAAE © a) FEEENERAEYE AcRlla SN GRE T RN - B
PELHIEAS FIVATE ActRIla SRIFFEEEEGIER! © K b) AN AlA
ActRIIa K - AJ¥& M ActRIla Z KA DUFHES ~ ARERD AL BIGE iE B (L BT
SR AEL - Mife iR —RYIFCTBRER - ZEMATREE (B2
DMEMRFETZUTEERC—F - MERK=FR =L L EHE A
JEIT ~ IR ACHENT (B0 Q IAENE ) ~ BKIEMEEERENT (BNt
SRENE ) « RTHEREE T Ko R T A g i -

[0012) 7EFELESTET » A FBRZIENE-AcRIla FEHIE] - 310
AR CRIGEE ActRIla ZRK - AT7E/RRR - FENTEHIERS < 2R )T
EPEER - B ERE (BIA0) EARFLER(F - HIRIPLEER - B NER
R~ - g A K - CRERRFSTEER (BEEBER) % -
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FEHERRES S AR ZE RS SIS FE BE PR
A REGFERITTE - TiEATEEREREZEE-AcRIa FEHERTER
Bl o EFETTEF » AEZ R REEMER-AcRIla BHIHISLERR
BB BRI UIA S Al 2 2L < BRI RS - RE MR E S
TEER-ActRIa FEPUR RS RS ~ h22EE (BIAnHREEIER ) F/Er
DINEEZ AR - PRI S ActRIla-Fe @i &R » HoPE% ActRIla-Fe
AlSfE H A28 SEQ ID NO: 3 Z BB P2 0% — B FeEBE 77 -

[0013] ZEHAMERBEGIF  AFIARMNTESSETE EA —3 %1
U BEFERE N - E—EEBEEAF - RNEIHFERAN
AN BERR ERR 2T B A R A R R s B A LA e A R B
BERRR RN TE - SR N EIERIFC TR EE A
EEERU TR EBRC NS IRE TERECNEEE a8 F8 SEQ
ID NO: 2 4 90%— 52 BB EE P51 28K & b) A.&82 SEQID NO: 3 £4
0% —E FEERTFIIFIZHK » K c) @838 SEQ ID NO: 2 ZEA 50 &
AR Z K -

[0014] ARFFHAZ EA BB EIRMNIHIBE B NERET
ERERNBZEREENTE - EREARENF - ZHEEEBERE
G FE-ActRIla FETIBHE FRZ AR - EEHMBARESIF - ZETBIS

EEHBED T EEHRCBENZAK - a) B8 SEQIDNO: 2 24 90%—EZ
FEEERE P IRIZRK © b) LS EL SEQ ID NO: 3 4 90%—EZ e E I 75 HY
%Rk &c) BEEHE SEQIDNO: 2 2 E A 50 [E:EMEE R LK -

[0015) 7R3 i » AZEZ iR ptd ARG (BUasLa

7
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M) ERBIFEZERBITE - BAEEE © a) EREELFREK ActRIla
SRR BCIREft Sisis & BIEZER K b) FREEXEERAEMIIEsE - 7
CEE -7

[ BB EREA )
[0016]

1 B/rit CHO Mg 3RIRZ ActRIla-hFe 2 itk - Z0FSRAE (&
) RERHT (Coomassie ) 4+ SDS-PAGE (GEMH ) (/538 - FEIRHE
AiE * ActRlIla-hFo) FTERE] - EEEMAAKE—  BOREE -

2 FRRANER BiaCore™ g 7E FTE ] » ActRIla-hFc ByE (L3 K& GDF-11
ZAEE

3 J&7R ActRlla-mFc {EREA KRB BRI P </ NIRRT i B 4
TRETERC - DINTESTFRIE MDA-MB-231 LI S L R B AUEIEE
et (REmBE - #OeEG) BEVNER - 14 SR EENER ./ NET 12 5
TNEREEERS R 0 1 12 B8 ActRIla-mFe V6 BZ/NEFHME 4 ERERAARE
T -

[EE530]
SRR
1Rt
(0017] @BVERRT- B (TGF-B) BEREEH SEILALEFT

RSB ETCERRET - EAMEFEEL B HHF R BTSN F
L TN E LAY - BRI HEERRE S HRER R
KABFH T EPBITE R IR R i 8L LiEE - BEREAR - 1L
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AR ~ BB AR - DA R - MAMEAR - AR R b MRS -
KRR E—M53 32 © BMP/GDF £ TGF- BAELES S - KB EH
ANERY ~ BE A ER - FEHEREAE TGF- B KR RERENE  SBHEET
BES REMRE B A TR BML, - BT S - HRERF (Pledmontese cattle)
K EERIRFEEA- (Belgian Blue cattle ) snf&7 A 7E GDF8 (JMERHLATIE) &
Ko ThEE SR Sk 282t » 5 22 485 [ REATL 'S 2 BARE N - Grobet £ A, Nat Genet.
1997, 17(1):71-4 - tt4% » FEASEF » GDF8 ZIETEM SRR NG £18
ANAERE - BRI EL R F R AR - Schuelke % A, N Engl J Med 2004,
350:2682-8 -

[0018] VEMLEBEBNA TCF- B BEGEZ —_REKERRT - FHE=
EFEERPI (A~ B K AB) » EEMEEVIERC 8 FEITZEE
TR EIRREE (98IF 284 BeBrk B1Bs) o NEEKMEINRIS
FEEHPRRENE C KEHFEE» BACHEE B B2 BIFEZ
KL - 7£ TGF- B BBHE IR » G35 v RN S A e e AR T gcR
B4 S OTMEEE - RIS M a2 A E
% B EDERESYINE 38 FITE 51k J81F K 2 ThRER F( DePaolo
= A, 1991, Proc Soc Ep Biol Med. 198:500-512 ; Dyson 2 A, 1997, Curr Biol.
7:81-84 : Woodruff, 1998, Biochem Pharmacol. 55:953-963) » 524} » BEERIE(L
F B W R/ INE A ZUBR _E R AR S3{k HYERIETH (Robinson & Hennighausen,
1997 Development 124: 2701-2708 ) - FE5THEMRT - /S REHEET HMH
BRI EVFE R HIHIZE (inhibin) 51 - BHIME - EINEREEEE (FSH)
B RN - SRR FSH b & R > HlHEIZRRE (- FSH 433K
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R - FTERETE R EYIE N /B RAE & B E B ARSI H]
% (FS) - UNaHIE+ERAZER (FSRP) K a-EBREH -

(0019) TGF- B 1E5%{%e 1 BYEE 1T BUAKIAEL AR IR IER T B 2 BR
EEYNE  ZERRE S YIRS AN T Smad 25 RSB (LG
7E{k, (Massagué, 2000, Nat. Rev. Mol. Cell Biol. 1:169-178) « 1% I TR, 11 B 5%
ERUSEEE SRR &g Bl Mers S s - BB K B E THE
RS AR B R M MR B S IR - 1 BV I B TR

B I M2 BAEEAIAS KR | BUZRBATRE - | BUR [ ANE LR 2R AERD
VIS RIPEREESY - €15 | ZIxEH 1 Bt -

[0020] FAfEAERA 112U B8 ActRIla B2 ActRIb E#ERIBELEZEL
I %3284 (Mathews B Vale, 1991, Cell 65:973-982 ; Attisano % A, 1992, Cell 68:
97-108) - BRIEFELIIL » ActRIIA K ActRIIB PJEE35+HAth TGF- B KIKE
BB (¥ BMP7 - Nodal ~ GDF8 & GDF11) DA4#t2 =8 A 1EH

( Yamashita 2 A, 1995, J. Cell Biol. 130:217-226 ; Lee 5 McPherron, 2001, Proc.
Natl. Acad. Sci. 98:9306-9311 ; Yeo Bz Whitman, 2001, Mol. Cell 7: 949-957 ; Oh
2 A, 2002, Genes Dev. 16:2749-54) o ALK4 BiELE - THEWRAZTFE
[ BIZRG - H ALK-7 IRA[ R EVEE - TEEAR B X -

[0021]  fOAacAmadt - B RELEAM TGF- 8 KikR & (5840 GDF8 &,
GDF11) HLLEEEE A S T EEREE HELEI A ActRlla %
AR (sActRIla) RIFRFVABRETERGRRAE - LHIUE - @ETHEZEMEEE
HEHIERAE - (EOLTERA sActRIla  fEF F EEE G RIETBIER AT (2 BUE
IR R 2R sActRIla SRR RN RIS (L RS S R S B At
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FHO - {HEER-AcRIIa FEHURIEE (FI0) EARE S %M ActRlla ZAK -
BIELR(ICEEER ABB TBIT JRE(E B A BK 5 BFEE HAKEE ActRIla
fEE L IURE - B AcRIla 55 RS RE S IR  EERANELERER
AcRlla FEEZIETREED (MNZFERENE MEEIEERLLZT
7% 25 a0 WO/2002/088171 ~ WO/2006/055689 K W0/2002/032925) » K
EERANTEME AcRlla 55 GREHEMZER Fo i8) A - mEE
AIEMED AcRIla fEESTEEC A FEESE (BHEAMERD) » TTH S HIEET I
R (BlIaTelaE e T ATERZEE ) K ITA (GlanelaEts I AR )
RN ERESH  ALEEAE B ELE YRS 0T © RAE
FANHITE (SR -ActRIla (S5 E M ELETE - /T R EAMZER - Z18E
HEHBAEE-AcRIa EHEREN: - AEIHEER (JRED - MIH% o T8
o) (EEAHIRL A S EIEATE R =TSR ) - IEiisE (il
YR HE-288 K OMHlIEE-315) FSRP~{&#E C a Q-EFREH » & M108A
(FENZiE 108 fx RGP IGER ) 28 SR A - —iR S » &R
BRI LHAE | BZEEERTEEBR SRR > vl 1 B%
tEin e AR RIEE = CE &Y I E TR - 5554  HIRIEE A
B~ C 2 E sKUHANH] ActRIla RIRZAZEE (BEUIERD T ~ siRNA BUZhE
FERES ) AT RTEEIEER-ActRIla FEHUH] » A7 SR -ActRIa FEHUHA
BURNELE TCF- B HikiZ HAMK S > EUEAREH GDF8 K GDF11 #I7E{
R R ESEERERE - TS ActRIIb & HRIHEEE LRSS - AR
BF 4RI VBN EI L GDF8/11 EliE (L RAS & BEEERE M - AR
%% ActRIIb ZIRLAKR B AN EFEEFRIEC ActRIIb #EP (2K - i

11
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WO 2006/012627 » 55 55-59 H - HLAG [REVG AR F) A=A
Ml PR - AIFEHRELSE iE M REEN S SRR S MG R TR
ActRIIb LUEINZ $HEMN TR R R -

[0022] ZEARFIAZERANAFERASIGECRERBE S ARAEZF
P F 2 irEE— M R AR MBS P2 T B 5] - FEWMEEN T 28k
AREAE TR HAM MR & » DRSS A S ER 2 M &Y B 5 B AR anfe]
SLOERE A E T E AR EE RN G - WA AEN CHIRa &
B EHENEEC R EREEmMS A -

(00231 T#5 —RFEEEEIFAGERRIZ EEBHEE TRl &1Y
A2 ARERRE - B - PIFRIEERZTE B REINE EESEFRE < 20%M -
BAE 10%A - HEEE SDA -

[0024] Hfh B UEAEEYRMSSE - 758 T #9, A BESRERENMEEEZ
—(EHERN - ®E 5 FURNBERE 2 FLAIAZIE - BRIEFEHRE - G
APt BE R OME - H B E REEA & R T BT GRE T49, -

(0025) AEEHZ HErTEIER IR I I S8R EAE I T 4 2
FPoE—Bc S (Ezeie (FPr8ee ) thik - SRS thiiaie s (fian)
{58 R P9 | HEAE U BB TE BT R P e i S . (2R AR T - Al
BLAST ~ FASTA K MEGALIGN) #&FREVIFYIEHE - SVEILIEEIT & 5
TSR - TERX e - BB A RER A SRR - FYIHERER
BEFHEABFTRE  BEIREYFIIRG A T 220, (BB TS
BTARR) -

(00261 TENR, (FrEEEERARIER L) FEEHR T XFEE

-
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IR ZREERBECHNRG  ZEFEE0EEEKEHAEREYE

FZEFRCEQEURKRETAEREYECRFESE - Z5E0E

( R EAmiEEER) BRMHEEFFIEEE - RE—BME a0 thHsE%E
SRFLBEIT R RS ERIFAE AT S 5 | RIVR T

0027)  #iirsE T HIARMIE ) (FREEEEER ) (RIS RTREL A

A REA I A H RE (B TR C RR P 5 | BB 1 o T — B M B FE 1

2

b
Xk

o

(0028  4KT - fE 8 KA R ABEAER T » 58 "R ) E4%6E
e BB T iR AR AL B ATRES AT REN W R Sk R AL,
IR - _

0029 e " 2L L (4B B EIME £ R aie A R
i (BIan) RiEw% - ArEtE R Er RS - ERlEEERIERR (HED
8812 - Ba0 11 5 ¢ B RS - fUan IV #1) - SUR AR (BRI
B~ /NE CNIERRD) 72l - B - BETESLRE - RAVRIERUE - BIRSLE -
FUTIRZLAE - SRR (Paget's disease ) MEBERMEFUIE - FUBIMAFELIR
T35 < RS TR B BN FE AN ~ I R B HAth&8 B R B - LRI
EER B EE BRI RRR I RE - —RIME - EERIEKEEIE LT
BRAE TSGR B BB S B BB R R /B I B o 2 B » RIS
FEAE TS RTUEGR (UHTIMEEGR ) FAEIGREH G - SLEEREER Her2
RIAKIHE » B Her2 fERE BAA L Her2 [ER 58 72 7% -

2.ActRIla ZHK

(0030] FEFLLT5HE S - AZEARBHGEA AcRIla 2RISR

13
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SUEZ L o« IOARSLRTAZMIEE T ActRIla , (RIEZR B AfES 1a BYE(L
ZZH (AcRlla) BHERGEKFEHZEBHMSHMATE B AcRlla
TS o EASI PR B AcRIla FEEAR SR K B RIATE I R 2 T
—% - AcRlla RIEZ RE— R EAEEEFE WM BN B BES
fegh ek PSRRI K B TR IR B AR P B R T T < A B VRS IR 2 1 -

(00311 1785 " ActRlla ZRK | BFEEE ActRlla RIEHKEZ EATRA
EXSIRUREREEREE LSS (OEEE - R el
RREEEIE ) %Ak - 2R fiIa0 W0/2006/012627 - 22 E » ActRIla
LINVEFERTEEFFIE AcRlla ZEIRZFFIEDL 30— ERBERED
85% ~ 90% ~ 95% ~ 97% ~ 99%EFE B —EBERIEAT AN ActRIla ZFFIHI%
K - BHIME - RNEIHZ ActRIla ZHKFTEE ActRIla 2B H R/BTECERES
HIHIECTHRE © ActRIla 25K AT SHAHNHIVE RS N ISR B IS < T TR 2R
## o ActRIla ZRRZ EFIEHEASE ActRIla FTEEZEK (SEQIDNO: 1) KAJAE
M NBE ActRIla ZRK (F140 > SEQIDNO: 237 K 12) -

[0032] A% ActRlla BUEEE E FFIA0F

MGAAAKLAFAVFLISCSSGAILGRSETQECLFFNANWEKDRTNQTGVEP

CYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSPEV
YFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPPY YNILLYSLVPLMLIAGI
VICAFWVYRHHKMAYPPVLVPTQDPGPPPPSPLLGLKPLQLLEVKARGRFGC
VWKAQLLNEY VAVKIFPIQDKQSWQNEYEVYSLPGMKHENILQFIGAEKRGT
SVDVDLWLITAFHEKGSLSDFLKANVVSWNELCHIAETMARGLAYLHEDIPG

LKDGHKPAISHRDIKSKNVLLKNNLTACIADFGLALKFEAGKSAGDTHGQVG
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TRRYMAPEVLEGAINFQRDAFLRIDMYAMGLVLWELASRCTAADGPVDEY
MLPFEEEIGQHPSLEDMQEVVVHKKKRPVLRDYWQKHAGMAMLCETIEEC
WDHDAEARLSAGCVGERITQMQRLTNIITTEDIVTVVTMVTNVDFPPKESSL
(SEQIDNO: 1)

[0033] {E5RAKINE TEER  MEIMRAER BVE7E N-SERpEs
FEONEE T AR -

(00341  AH ActRila Fl¥&1E (RSN ) RMNMTZZRRFIIAT

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNIS
GSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEM

EVTQPTSNPVTPKPP (SEQID NO: 2)

[0035] FEZERE » N Kim/FyIEEEHE TILG-- , CREEEE B RER
EEOR PR AL N RigfFps - st CRim " BE T
#ifg - TRBE  fREZFY] (AL FF)) 0T ¢

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNIS
GSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEM
(SEQID NO: 3)

[0036] #wASAME ActRlla HISEE HZZEEFSIZ0T (Genbank 5 H

NM_001616 Z £ZHB& 164-1705)
ATGGGAGCTGCTGCAAAGTTGGCGTTTGCCGTCTTTCTTATCTCCTGT

TCTTCAGGTGCTATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTCTTT

AATGCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGTTGAACCGT

GTTATGGTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAAT
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ATTTCTGGTTCCATTGAAATAGTGAAACAAGGTTGTTGGCTGGATGATAT
CAACTGCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAA
GTATATTTTTGTTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTAT
TTTCCAGAGATGGAAGTCACACAGCCCACTTCAAATCCAGTTACACCTAA
GCCACCCTATTACAACATCCTGCTCTATTCCTTGGTGCCACTTATGTTAAT
TGCGGGGATTGTCATTTGTGCATTTTGGGTGTACAGGCATCACAAGATGG
CCTACCCTCCTGTACTTGTTCCAACTCAAGACCCAGGACCACCCCCACCTT
CTCCATTACTAGGGTTGAAACCACTGCAGTTATTAGAAGTGAAAGCAAGG
GGAAGATTTGGTTGTGTCTGGAAAGCCCAGTTGCTTAACGAATATGTGGC
TGTCAAAATATTTCCAATACAGGACAAACAGTCATGGCAAAATGAATACG
AAGTCTACAGTTTGCCTGGAATGAAGCATGAGAACATATTACAGTTCATT
GGTGCAGAAAAACGAGGCACCAGTGTTGATGTGGATCTTTGGCTGATCAC
AGCATTTCATGAAAAGGGTTCACTATCAGACTTTCTTAAGGCTAATGTGG
TCTCTTGGAATGAACTGTGTCATATTGCAGAAACCATGGCTAGAGGATTG
GCATATTTACATGAGGATATACCTGGCCTAAAAGATGGCCACAAACCTGC
CATATCTCACAGGGACATCAAAAGTAAAAATGTGCTGTTGAAAAACAACC
TGACAGCTTGCATTGCTGACTTTGGGTTGGCCTTAAAATTTGAGGCTGGCA
AGTCTGCAGGCGATACCCATGGACAGGTTGGTACCCGGAGGTACATGGCT
CCAGAGGTATTAGAGGGTGCTATAAACTTCCAAAGGGATGCATTTTTGAG
GATAGATATGTATGCCATGGGATTAGTCCTATGGGAACTGGCTTCTCGCT
GTACTGCTGCAGATGGACCTGTAGATGAATACATGTTGCCATTTGAGGAG

GAAATTGGCCAGCATCCATCTCTTGAAGACATGCAGGAAGTTGTTGTGCA
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TAAAAAAAAGAGGCCTGTTTTAAGAGATTATTGGCAGAAACATGCTGGAA
TGGCAATGCTCTGTGAAACCATTGAAGAATGTTGGGATCACGACGCAGAA
GCCAGGTTATCAGCTGGATGTGTAGGTGAAAGAATTACCCAGATGCAGAG
ACTAACAAATATTATTACCACAGAGGACATTGTAACAGTGGTCACAATGG
TGACAAATGTTGACTTTCCTCCCAAAGAATCTAGTCTATGA (SEQ ID NO:
4)
[0037] #wABAZE ActRlla RI¥AME (MHRESL ) SRR IZRERFSIA0T -

ATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTCTTTAATGCTAAT
TGGGAAAAAGACAGAACCAATCAAACTGGTGTTGAACCGTGTTATGGTGA
CAAAGATAAACGGCGGCATTGTTTTGCTACCTGGAAGAATATTTCTGGTT
CCATTGAAATAGTGAAACAAGGTTGTTGGCTGGATGATATCAACTGCTAT
GACAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAAGTATATTTTTG
TTGCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTTTCCAGAGAT
GGAAGTCACACAGCCCACTTCAAATCCAGTTACACCTAAGCCACCC (SEQ
IDNO: 5)

[0038] 7E—FrEEMBEHIF - AFEEHRBAFAE A T AcRlla %
BRIGHRRETRR LR J5ih o INAN Al igh © AIVETE ActRIla 2Rk, —#%
RIEE S ActRlla REZIIMEZ SR « AT asE T AIVEME ActRIla
ZRK ) B ActRIla & B AEFTRREAMIMR U AT 8E (B
12 - FER KRR Z0) » WEEMEGTE AcRlla ZRIABRIFEARE ()
) {&3E AA ~ AB - BB Bif3HE C B E FETC N RBE L EE S /e
H o MRIEN > EESSTE ActRIla AL 1 nM BB /N B BEars
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£3E AA K56 - ActRIla B R M/MRENEMNEAES - EFREE - AH
LERIEB AR ERESE AcRlla Ak - AIEMEELEGEESYE AcRlla
%Ak BHIE$E SEQIDNO: 23712 J 13 ATaRBAZ e84 %8k - SEQ ID
NO: 7 {%F8% ActRlla-hFc - BIEEEH-PE—FHEl - TEEECRES T
ActRIla ZRKZ EMEBEBIE SR ActRlla & B Z MM LIS Z B FS > Flan
it AR (mellitin) FTEAFS (SEQ ID NO: 8) - AHAkHEE 0AEERIE
HEI(TPA ) AiEF (SEQ ID NO: 9)BHE 4 ActRlla FifE -+ (SEQID NO: 10)-
SEQ ID NO: 13 FiERBHZ ActRIla-hFc % fkf# F TPA RiET- -

(00391  ActRIla %R Z THRETE M Fr B AT 5 EHERE B ¥R ActR1la 2Rk
ZIGBRROTEIE T R BB A A AR AR HERS - S554% » BRI A b I BT
ERl Bt (FEU0E%0 Merrifield [E#H -Moc B¢ t-Boc 1422 ) ZRILEEGRL - 7]

(LEMEAAEFERMEESH) B4R AHHEEELIER R FEE ActRIla
EHEEECENE G5 TR (HIHEIR) EERERE -

(00401  ActRIla 2K BhAETE 48488 T FE Ho 28 B W% ActRIla 2Rk
L AR FEZS R I B A B A i RMB B 25 RRRY SR T HE TS - Pl e AR 8 B ¥
BRI 70 E ActRIla B BEERTE RN B B 5 E  HEPUE| (HI%)
Bl BYRERES - AR EREENF » AcRlla ZIKZ DIREE S E S ELEH
SEQ ID NO: 2 8¢ 3 X I&EBRFFIIE D 15%—BHIEERL 7Y - TEFELEARTT
T IhREEE B ELEH SEQ ID NO: 2 8¢ 3 ZHEEMFTIZE 4 80% ~ 85% -
90% ~ 95% ~ 97% ~ 98% ~ 99%EX, 100%—EXHIREHBLFFY -

(00411  ThkeRRE vl #E R IGIR TR ERE E M ( BIATERE S E
B B A TE RS P2 H 7K R AR DU ) 2 BIRIZRIEER ActRIla SRk A5HET
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EE - ERMEZ AcRlla ZRIRERSGEEREENRE SRR EX
REEAZ ActRIla ZRRZ IIEESFRY) - #&(EH ActRIla ZRRIRA] (FIA0)
FEERRZEBRINA  BRKBGRIIMEZL - BOIME - SHEMEN SSRGS R
FHEBRERAIL R - R NGERFERCIA AT « SRR ML BRI S B B 1L
BHEE BT R R I R B (BIARTZRE) FEHMEST
ZEVEREETEPE - RTERREREREFEN AL SH 5
P FER - ActRlla ZRKREERR YRR G RE L THREENRYI W 5
TRFEFRFMEEEE ActRIla ZEKCURLUREF AR AcRIla 2R 5= A/EAERE
EA R IERIRETIRMEE -

[0042) 7E3tie BRREEIH  AFEHRE A A AU LI R
L FRFE S ActRIla ZRKIGRRETEDL LR JTik - X SR ] RGEE LT |
ABGRER— B EREE RS - 3500 O3 RS N-EEEE LA BL - R2EE
B E B R R (SR (LB — A B0 2 FB W & AR B L B R RS = IR
YR L BRIEER- X BRI PR BCR B MG R - X-FAE R (Erh TX, BfEfigs
B ) o BN RE R — S ML R BER IR TR R IR INE B £ AL ActRIla
LN FFH B fEEF £ T ActRITa 2 ki P3RS — B (B I B BRI R
FEUIME CAY O-ERIERAL IR S ) - FERERLERRIAI B 55— B
= HEHEERE T — SR E BRI SRR B IR BR & (R/BRAEEE i
b BEEBRER AR ) FERMES < = RRFP B B A FERERAL - M0 ActRITa ZHK
B EPIERS LBE R SR FE R R E B ActRIla 2 AR{LEEBL
Ae(efRe - RATH A EAEANE - ATEREELI T2 &8  (2) BliK
B B AHARER ¢ (b) TlEfRE © (o) Wi a2z, - FEIRIEREER < i Bt A
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aE 0 (d) FRERE  FEUMIRER - BRIGBR B I ER 1 S B

(e) FHHRIRE: - FEANFPIIGER - BSILER B IR BR 07 IR, © B ()
BRREE RS < BEREEL - BEIRTEAER ActRlla SR b2 — S @K LSRR
A LM R BRUAEE TN E R - LRI PER A AT R (B0 ActRITa
LRFBN LSV =S R IERRERCEY) - REERRERERE (N-
ZERERINERLE N-CREE 2 UERR ) DU S EEFRETERE - FIRFE T
STEENE RS - A0 Thotakura % A(1987) Meth. Enzymol. 138:350 At »
ActRlla ZK_EZ BRI SYIERHUBR{R R A% ] #E s A S REPI VI EEE i &
HMIBEEERAGER - EHALEY - BE - BREMEVMRE S IARR
ActRlla ZRNZ IEEBR TS IR & N EIRERRER - IR Y E B AT
MR8 A TR R SR AN AR % - BB TR E MR LB R A AT
RFFGEA > (B—RIME > MAEFERZ ActRIla & HAJ7EREE TS
b LB MR (B840 HEK293 8¢ CHO #HffIR ) FRM; -

[0043] AFEBrE—SBEELE AcRIla I Z#EE - LHE
BRI LU B ie « 7k M e R IR U A R R ThRe
2y - EnEEHANEZ B ERESL (FIa) EiE{eReE M
{UREFEEZ ActRlla ZRNERG - ZTEEREIRERMIN T T - BEERER]
FRRFHMEERS - B0 S © ActRIla ZANEIE I SHHEL AcRITa FCffSHE &
BA1E ActRIla BCAzAged ActRIla ZRAAS S BT ActRIla FCAIRE5 [#EZ 1557
HRERTRE I ZRERE -

[0044]  ActRIla ZRREIEEE . FEIETR AT AEE M A e B RE
Pt E R - BB S - TTFHME ActRIla ZRK S B e TE SR
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T E - AT IEERER TR E R EE s ERFEN EE
HEERCERERA ML AR (OFED > SR - 554 - AR
AEREESTE BRI LR EREE RS <N - ERNEE
AR ENERTHE (B1A0) BP)EERENFE 6 H MR - R
MBS R RMAT 4 B SRR AR - SR Rk
RFEVERT (BIANMERR RIS ) BUsRIEIENS) (PIaEgEZER
M) - AME—BRSEEME ActRlla BECfifeER (FIAITEHER) 748 FaME
FEAIRIEE S - H P EIECUE 4 AcRITa AR R /BUEEEE » iR (&
Pl ActRIla EoAzfs - R - W18 ActRIla A& P/ NEESCHMEW) » B
AP — SR E R - FEUEE Y IR e R B B

(0045] WIEAAEEHNRAELEZ AcRlla ZILERE BB
I seeRTE ST R o Bk - SRR EA B ME T RINEER &
Al AcRIla Z IR HIIERF IRV - BPIME - AIESEEREHEH
7K R B [REIR AR ActRITa 2 BRBEE SR ARLAR T U T < EA AT EiE
NFEEBERNEE - 32 F 0 X EARIBE 7] i FE HERET ActRIla ZHRZ
PEHEATMCE AcRIla ZIAEE - BN E - MHELA 5 EEGY Y
1B B ERFHENE R R —E 0K o] et B BB E R EE
ActRlla ZXEE - £ Fe G ERT » AIEEET (5F) K/ Fc #iad
ETRBUSEEHE ST -

(00461 HEEEAFEHREGES B EEED T AcRlla ik
FPH IR R BRI A SRR E A - BB S > Al S EEHRR L
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BEEYIBE#S ZERFYIHEEETE ActRlla Z L HERFFY I A AT
FIRFERIZMEE AT RRBE B ARESES (FIA HNEREEER) -
[0047] FEF/EEF% R R B H BB Y E £ B RIRYZ
BRI - BHERFI IR S A EEE) DNA SREsPET » Bl
EHESRERNZSBEEFARET - BHERERE S AR RS+
TR (2R, 120 Narang, SA (1983) Tetrahedron 39:3 ; Itakura £ A, (1981)
Recombinant DNA, Proc. 3rd Cleveland Sympos. Macromolecules, AG Walton #,
Amsterdam: Elsevier 28 273-289 H ; Itakura £ A, (1984) Annu. Rev. Biochem.
53:323 5 Ttakura £ A, (1984) Science 198:1056; Tke £ A, (1983) Nucleic Acid Res.
11:477) - EZFRINEAHMEBER B EMEAPER (25K, F20 Scott ZF
A, (1990) Science 249:386-390 ; Roberts A, (1992) PNAS USA §9:2429-2433 ;
Devlin £ A, (1990) Science 249: 404-406 : Cwirla A, (1990) PNAS USA 87:
6378-6382 + LUK SRBITEAEE 5,223,409 57 ~ 55 5,198,346 57556 5,096,815 5% ) -
[0048] =% » HAtfeXZ 2B n IR EE A G SR - BHIME > o]
%Efi%&?ﬁiﬁi’éﬁﬁﬁ%ﬂﬁEﬁ@)ﬁiiﬂiﬁ%ﬁ ActRIla ZRREERS © B4 -
A iEEE e B R T30 (Ruf £ A, (1994) Biochemistry 33:1565-1572 ;
Wang F A, (1994) J. Biol. Chem. 269:3095-3099 ; Balint A, (1993) Gene
137:109-118 ; Grodberg £ A, (1993) Eur. J. Biochem. 218:597-601 ; Nagashima
Z A, (1993) J. Biol. Chem. 268:2888-2892 ; Lowman 2 A, (1991) Biochemistry
30:10832-10838 ; K Cunningham % A, (1989) Science 244:1081-1085) ; &+
FREZE8 (Gustin A, (1993) Virology 193:653-660 : Brown % A, (1992) Mol.

Cell Biol. 12:2644-2652 ; McKnight £ A, (1982) Science 232:316) ; BIFOZE%E:
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(Meyers 2 A, (1986) Science 232:613 ) s PCR 224 ( Leung 28 A, (1989) Method
Cell Mol Biol 1:11-19) ; SCREHEZE% (2 2e#% ) (Miller F A, (1992) A
Short Course in Bacterial Genetics, CSHL Press, Cold Spring Harbor, NY 5 K
Greener % A, (1994) Strategies in Mol Biol 7:32-34 ) « ;BB Fimfizest » LHAE
MAaEsET - BEnEE (EYENE) B AcRlla ZRREIERS |27
i o

[0049) RV A L IEHe ol o B2 601 P A B 32 75 Fh B 2 4 R B
e A E A BRI EY) Htttim S AiNEG#E cDNA 2 EH B EER T
L BEEEY) - FER— AR E MR ER R AcRIla BRI M Ao AT
G BERAE - BT BB RS R AR 2 Bl R S i B R 3L
BLEIEE ] EERREE T - ASEE EEIEE N - B EE
HZAEREFNREERN (EREEY)) cEEESE SO RET
KRHEER - BECREBREGECREERE G RT B HEESR
HEHRTE -

[0050] FERLLAREGIF - AR FE#AZ ActRlla %
MR R AR AcRlla B ATMAIE L T E— S RS R R s -

%

ol

W

Bl (BRI - ZBRML ~ FRIG ~ TERAE - BRERAL - Befb SRRk -
FRLL > #EMSEfZ ActRIla ZRAAI S HIEMMERITR » IR TR - IFE
SEESCEERE » BEAES - HE G TRY AcRIla BRI UIREHRIE
FJANARSCE R HAM ActRIla BB RGP flE - EREEMER L
ActRIla ZRKHfEMEMMEFE L ActRIla ZRAR SRR I THNEHEZ
IEHERRAR B /BTIRET S /NS EERRY A RIAHAE (8821 CHO » HeLa » MDCK -

F
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WI38 ~ NIH-3T3 8 HEK293 ) B -%EF R RE 1  Fr E MAEmRs S i
# B e ARSI DR ActRlla AR IEREISEA RN T
(0051] E3ELeE » ActRlla ZRRZ ThRE BB BT TVEE
BRED—ES AcRlla ZIE—SEREGECBEED - REFMTEZ
FENEAVELFE (EABRIL ) : ZAERER - Glu-Glu ~ ZADEE K S 8 /5Es (GST) »
FiisE 2 H (thioredoxin ) EH'E A-EHE G RAEFRKEOEHEER(Fc)-
KRGS ED (MBP) BRAMBHEH - BB SR T e
- BEIME - —ERSECEERANRFEEREN @ itmeES - 4
IR B8 » ERRAET AR E - SR H RS Saffs -
B B S RS SR ISt R S RllE - EEETREFLSULU TE
i R > FEREARY (HISs) AEHEECY)Z Pharmacia GST AL
K QlAexpress™ Zifft (Qiagen) - {ERS—HH] » BERURREZLIEFNME
# ActRIla Zfik - B EAlRC BHIEESESR S ER (140 GFP) LUK #1
FRERRE: > HEFE B ETETHAZEIREFS - FFEERIEAI BN
(i Az AR E B FLAG » JURYRBALMEKEER (HA) &
c-myc 1RE o FE—EART - REEEAEOEREAR, - FEURT Xa W
Bt AE e & AR RAEARL - EASTHRECRT T EtaeEn BREmE
HENEMERD - IERFRREENT o MEMERCEREBEMEED
B o FERLEBRERREPIT - ActRlla ZRRENEIZIEE ActRIla KR
(TRRET . ) BE - TRE ) BEFeNMESRACEME - ERER
FHHARESBV]N ~ B RRIBIMITECE BN D2 M =2 A - EXNERIE
REHZ Fe B IR ST RERE BB E TR EYEI 2% - R
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i > BLNIME B EE A I FRTHRAE - iLEEC HMAEA RS
AR (PIIZER ~ W3R ik IhRes (BFHEMEMDIRE) -
(0052 f1EB—REES > ARHRUEHCEHE Fo BREGZ

ActRIla & AIEMHESSERTRI S E H (H140 SEQ ID NO: 6) 1BEESTENFL%
k.

(00531 THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
D(A)VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCK(A)VSNKALPVPIEKTISKAKGQPREPQV Y TLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGPFFLYSKLTVDKS
RWQQGNVFSCSVMHEALHN(A)HYTQKSLSLSPGK*

[0054]  WRIEWL » Fe BRAEEELN Asp-265 - BEREER 322 . Asn-434 25
HIEHAE SRR - RSN T  BRLFRET—HEE (f
40 Asp-265 2% ) (2 288 Fe BRI EF A Bl Fe 3REE Foy MG S ZAE
Bl ERARDCT - BFILERETZ —HZE (B0 Asn-434 288 ) 2
Zei% Fo SRR HREF A= Y Fe 88 1 38 MHC A8RA Fe &8 (FcRN) FE&ZHE
JIENN - — A HERRAR - Fo ST RIS SRRk E B LI 8 B BV NERE R )
HIRHIERARATE | Fo 380 fRECEMELE _RZaET) A BEEtEE
HyRIEMEES -

(0055  FERRf#RL A& 5 2 AN RTTHR AT AR S IhRE AR A
FiE B3 - BB E » Wi ActRlla ZIREH RIFIRZ C RIGEE R
JHRERY ActRIla %Ak C >Kifi © ActRIla 2RI EE EFISAE R &2 5

SEEARAS - HEAISEIEERR T P EIER I8 C RIHE N RimEK

25
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MREFI A -

[0056] ZERLEBBEFIH » MBA Al i@ A2 ActRlla %
el &8 —E S REREREE ActRlla SRR 26 - BBIME - BT
ActRIla Z Rk SE PP EH - 1858 ActRIla ZRKZ TEBRP TR ActRIla
2Rk B E KRR - B2 TR T hEemaiE ((ERIRN)  ete &y (B
BlanEE ActRlla ZRAKRE FECRIEED ) - FEE LB (E6h (B -
BN FE R BEARINE ActRlla AR ) - RiZKIGEYRERT (280 (H,
¥ BIANE ActRlla LSRRGS TIERS ) » WA AT iTRE T RE
T TERIBUERLS % B AR T RYBRE I (B140 Fo) > i B fEs4an
R ARG < FEE IBIEAEGEE IR 2 e FEE FIEE S

[0057] ZEREBBERF - ARICFTZ J7EEF] R R o3 B R/ BiA%HE
IR ActRlla ZRK - HAREE A S B BESUAEA A EE _E
EHE - ActRlla ZI—iE B B REGEERAMEL -

345 ActRIla %k 1R

[0058] ASCIRULRAS ActRlla ZAK (FIANF]¥AEME ActRlla ZRK)
ZE—F (BEANFHRRZ FE - RSB RRMEED ) 2R
B /B AR - 2B E - SEQ ID NO: 4 SRS RARE £ 2 ANJE ActRIla B
BRZ5RK » 1 SEQ ID NO: 5 RSN T2 ActRIla fSME, - X REEL T 5 B
BCEER - B A%BR T £ DNA B RNA 53F IESEER T (il J7ESEE ActRIla
LI TR B FE AR (BIAfEERREH) -

[0059) 7EREEAMES - #RA5 AcRlla ZRKE FREMLFRFESE — 5 TR

FEFER SEQ ID NO: 4 3¢ 5 L #ERIIRE - SIS HRFY I BEE—2%

W
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BRRCEF BRI - ISR TR I 01 SEANE A SR -

[0060]  7EXCEbEBSEEpI - ATUFHRGLEEFIS SEQ ID NO: 485
£ 80% ~ 85% ~ 90% ~ 95% ~ 97% ~ 98% ~ 99%EX, 100%—F < & Btk e
5B B A M P 5 BT SR T - — A LT Rl
% - 81 SEQ ID NO: 4 5,5 % SEQ ID NO: 4 5 5 i BB T i KRS/
PAARESI L RS - 7E R EBBEBIh - AR SCHT R ] S B
) AR MR R SR RSB » BRAE DNA S0 -

(0061  7EELAt LB  ARIBA SRy T Wl A 2 BTN L
{EREERRAS IS T8 SEQ ID NO: 4 2 5 FFsm 2 BeEFBRF#91 - SEQ ID NO: 4
5 2 ERFFISEL A B 2 IR - — NI R TE S
VR TR DNA S5 8 RS et - R0 S » B A AIZER 45°C
I 6.0 xELAIEEEESH (SSC) THEFTHER » BEEZE SOC T 2.0 x SSC
Vi - BBITTE » Volor Bt BB TR SOC T4 2.0 x SSC 2 (ERE
R SO'C T 0.2 x SSC 2 B REHAE « 534 » HEMS e 2 VL ] F 9B (49
0°C) TAEBISERIHATR 65°C 2 BRI - IR A -
B Y P S M 7 R 53— Y 45— ELBBER e » A
Fritts JTHERIFTESIA T 6 x SSC 2 EBS REIEM TIE - B e S0 T
) x SSC HE e B -

[0062] JRTEHARLEEHZMS.C BHm AR EFAL0 SEQ ID NO: 4 55
st RS BB FR MRS AR Sty T kT R - 2RI S > 35
S W HB R — B L ST - 1e A R B T RS
F (U0 CAU B CAC BfllE> My BT W5 FAEELEY
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IEEERR IR T RFER ) 2R - AT TR R E BB IR RS
21t Z DNA FFFI SRR SR E N SLEI A & o - PVE IERITEE
R - ISR E RN BRI — KSR ERR (2249 3-5%HER)
R FEC TR RAFUER B M EFEN T EVEEIRE T - Ek
FTE RS E R O R TSI B IR 2 B IR R R N A SRR i SR P -

[0063] FEXieBBEEAIH - A At AR MRS T TE RIS
BB ERRENZ E IR S I L TR G 208 - RETLE IR Y| — iR
R HERRA B EMME - RSB CHE RTERE & E8ZREFIIE
MBS EANA N SR LM o S8 - B SRR 75 ]
B (EARRR)  ZETFY - BIBFYISUETFY - RS S AR -

lll

- HEEEEI R IR - EEEERIG ALY RS BEL TR -

QOELTERAT P EA AR M B B I B T RAREATRE - BETIR
RREELZEGHTIEE— U LEE T TR S EE) T - RIEE
A FERMET e R/ e (BUER) £ SrRRBERRA
Lefeth - A-REERET - RERESE TEEECERLATE
PRSI fE MR o n] SRR EC R KA HETE R o E RS AN BB A {t
A T8 £ -

(0064 FEFELSGHE S » A Frt 7R A 24w ActRlla 2K
A A D — BT F IR E A GBI L BR PP YRR IS - F9E
FPHIRSHAITRE AT HAREIZLLS |38 ActRIla ZRAFRIA - KL MTEEREIFS IR
TEEET ST R EAMRIRIEHITER © FURMEFE IR Goeddel;

Gene Expression Technology. Methods in Enzymology, Academic Press, San Diego,
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CA (1990) - 2L S - EEd DNA FFFILARIE T sUEBERHERIEX DNA 7
FIFRIRZ ZRERIAIES]F I 2T — B R F 5 5 A LRI ARTS
ActRIla ZRK:Z DNA 731 - B5H H i REEHIFY ERE (Ba0) SV40 2
PSR T - tet EET ~ BRBERHRE R EAIX R &S T -
RSV E&EF - lac AR - up M - TAC B TRC F##fE - KIRH T7 RNA RE
Bg5 [ He T7 B8 - WEE A < ETERMTREHTE - (d §ERE
HIE - 3-BHBk H VMRS S EEARR < B T - BRIGBHERER B+ (B
40 Phos) ~ BERE o -RECHRT BT - BINRERAMC ST T X
EXEH R E S R C ERERENHMFY] - KEEER
G o FERRER - FEREEE ST R REE AT I A 2 15 - HE R 3R 1 Ko/ Bk F
R EHAEAEIIME - (L4 > IRES EEIE AR - R EAR
LRSI EHERARIS (LA HMELE (FEUAERER) FIRR -
(0065 At oz BE AR 1A B T #E R R FTs3e i i BRI B ELET 43 43¢
AEEEARFZER - Bl (BN - B - BESmELEY) 5
B RIBEIEPAESE - EA B ActRlla B RIFEHIEEER
K EAMEES - BN E - SECSIREE LI T EREEE - A (58
QURIGAFE (£ col)) T2 FIRARIATAEE pBR322 2B - fiT4EH pEMBL
LB  fTAEE pEX L BE#E T4 H pBTac K ERENATAEHE pUC ZEHE
[0066] —LbmiRLENYIRIRERE S F A FIN IR 8 R
BRI AR ZEEELZMETRRCEZEHET - T£ B8
pcDNAI/amp ~ pcDNAI/neo * pRc/CMV ~ pSV2gpt » pSV2neo * pSV2-dhfr ~ pTk2 -

pRSVneo * pMSG * pSVT7 ~ pko-neo & pHyg & Sk Ba 58 -& A BRI - sy
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HITE PLENI RIS C B - — St F R B E B (370 pBR322)
Z P IEBLAE RIS FiZ AN S B AR R o (R S R i B 1R 4 - B0
RE L ATEY) SR N4 LB RS 35 BPV-1 )8 -2 3 ( Epstein-Barr virus )
(pHEBo ~ #iT4 H pREP * } p205) * AJFNEEZMFBERREDE -
Hftis (BfEREsRE) RERFZERIR] RN T 3 ERBEERER
M Bt - BT RS F AR AT A S IIER
IR BAK - SN FERZAINE S BRI A &8 R AT —
EHHER » 2R Molecular Cloning A Laboratory Manual, %5 3 B, Sambrook,
Fritsch 5 Maniatis #(Cold Spring Harbor Laboratory Press, 2001) * 75— /%5
T AR R AR BRI AMREHEENESI - ZEERAE
BREAMCEAAENTEE VL Z&Ee (3820 pVL1392 ~ pVLI393 K
PVL941) ~ #T4E B pAcUW Z#if8 (F840 pAcUW1 ) » KA74 B pBlueBac 2 &
# (FEU0E7 pBlueBac Ill 2 B-gal) -

[0067] FE—#fEEBEGIF - HABKEETFANTE CHO M+ E
4 FRE ActRIla ZRK > BZEEREE40 Pemv-Script #5588 ( Stratagene, La Jolla,
Calif.) ~ pcDNA4 82 (Invitrogen, Carlsbad, Calif.) J pCl-neo i ( Promega,
Madison, Wisc.) o R8N 5 R, » FREEKIEEEEE A FHMERCERE ActRIla %
IERER Y SIEC iR - (F120) DIE4A BEmMSE QSR E
HZ & BHE DL -

[0068] AZEZIBRIMARMAISE MR RIS fE F M 3B
HEREIETE AcRlla ZIKFZ —BEERRFHFS] (F120 SEQ ID NO: 4
B 5) o BX1E T MR AT ST R AR S AL - BT E - AR
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ActRTla ZRKAIEREAIAIGIR R BN - B8N (F1a0 - ERERIRRE
BRI ) - BEREUEZLEAIIR IR - EM &8 E TR RE L
TEEEFTAL ©

(0069 ARsCTRERHEELFRE ActRlla BAKZ ik - BEIS » 0E
HE R T RERED AcRlla SN RIFHBEEE 18 T MELIET
ActRIla ZRk RIRFEAE - AT ActRIla ZRAESH ActRIla ik MHEELES
BE RSV UL - & > ATEE ActRIla ZRAERFEFHOHIIRE el
oo BiGHIMEIG S - B BERE - MISEYEEE T - 5
BENEMEEY - SRR SRS ERFERAAM -
A5 A EEIER A R E XA ML BB BiirfsE T8 ActRITa 2 AR B MliEES
BE - EEMEE T E OB - SR AR T A HET - B ERET
HEIE ~ BEvk ~ (EAI¥T AcRlla ZIAZFFETIURIRERE BRFEMZ TISETR
AR R FAFEEE ActRIla Z KBS IBEIEARIETTRMAL (F
o EHE A BT AR ActRla-Fe BiaH8) - E—8BEERER I+
AcRIla ZIBEEEFNEMACBHIMESED - E—BREREREDF -
MALRE—RIVERBIT D BEER - ZFERETTRERE (F1a0) CUE
MRFETCUTEEFC=FHR=FLI L EEE A & - Q BfisE
i~ RESEAERE ST - R BEE BT K R T A AT o ML AT LURE R
TR BARERAHAZRSE R » WA FAREE > ActRIla-hFe EHREMLEAHR
~BERE @A AT E>98% ELANER SDS PAGE FTifllZE>95% < FifE - BEAIREE 2 LA
/N - REBIENEBERBEY P ERFHREER -

[0070] *ES—EBESIF - wBMAIEFY] - EURNEHRRE
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ActRIla Z K2 FTEEET 3 & N RiImeY 2 5 (His)/ IG5 B RAR A B P IR & 5
KA fesF A HTHE A NI BBHEM PRI MEE R - THEEFEH
FA R i B B SR B AR R BR AL AT R Y I LR BER . ActRITa 2K (1
a0 » 25 Hochuli A\, (1987) J. Chromatography 411:177 5 J¢ Janknecht £ A,
PNAS USA 88:8972) °

[0071] HEERMAERZEMTHBRGE - EX L HERESIKFT
Z % FE DNA Fr R & (RARIB T 0BT - (HFHEEEE A2 SR B S8R
i - BRELEE RIRZ IRHESEL  EERREREZEA - BRAERE
BT IR R R R S RET - EE—AEREAY - MEE
PR m] B4 E Eifk DNA & 3es & AR R & - 30 - BBz PCR
TG T T S | FAGETT - B E S [ FEMEEREER B MEE
HiRER  FERTEEMEEEER B UE SR ERFTY (2
B » 40 Current Protocols in Molecular Biology, Ausubel 2 A4, John Wiley &
Sons: 1992) °

4B RVEE R ActRIla FEHUE]

[0072] AZZ B~ RBRAAE TG 3E-AcRIla B35S FEHUENE
BEFAMAREC A - BE NS ActRlla ZAKELE Actlla-Fo B#{ERE
PUB B S ETBNT RN ENE R ET (B0 1SR ] R4
BIHIHIFT6EEHE TGF- 8 BRIE EAMRBHINFi G BMBHITEE
HEZESHHTHSEMESs REFEELEFMERE) IR EEH
M4 RS @ (TR HAER S E-ActRIla FHIEIRERR » BT
TEALE(PIAITEISE Bas Bs Bk Be)YilE U ActRIla Hi#e - #IH] ActRIla
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R F RNAI BETERZRRBRIAER - RSB AcRIla 2 EAATHIA -
TEBIFIE M E- AcRIIa fE G IR - FEREEBRERT - #ELR
B B RS FEDUE (B0 - PUE{E B e @ANARIHC 54 -

[0073] &2 ActRIla Rk (BIAIRIVEME AcRIla ZRR) FrRMESIER
B2 ActRlla ARG FHHAE SRCAI RSB M T 2] ActRITa /M3 (557
SERIPURS T RME ActRIa ZRKEME FEHTR] - R BELER Bar B>
BB B s ZHRBGEAL A BIR —IREERr =1 SO BB ActRlla f5 & 2 DTRE A
FATEREDUR -

(00741 FEHFEANTEE AcRlla SREBGECRSRCRER  HiE
HAUR LI B BB MR UG P ERHE T =B (2R, > B0 Antibodies: A

{

Laboratory Manual Hi Harlow 5 Lane #f&(Cold Spring Harbor Press: 1988) ) - &%
NE - EREGRRILEIY I I REFR M ActRlla 2K - BE5 [k
RIEZHURFER > SRS ERRE - BT EHESIKUARERE M B
F5 ER BB A5 & B L IR BT TR AT B LAt BT o IR RIFEAE TR T
ActRlla BUECRESIN TRIFEIEE D » B ERR AT #E R M A BRI /&
I TIREE AR B - 1248 ELISA BCH AR e e /B ER IR IR
—EE AU ET RS E -

(00751 A ActRIla LRk FUR SBIEEI R - FIEEHMER
LB EIE 2 BESRDUE - RELBRTIE - ATERREZEHYINE
SURE LA (WO BRiRUERimip S 12 (CR B A (58
E SR RS ISR SN - ERINEIERN R ERP

4

AR (F0) & (E&#IH Kohler & Milstein, (1975) Nature, 256:
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495-497 BAEE )~ A\ JH B HERERL SRR Kozbar A, (1983) Immunology Today,

4:72) B FEAE NIEEBRRT RS 2 EBV-R &R ( Cole 2 A, (1985) Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, Inc. 58 77-96 H ) - A] I GRE{HEE
F R ERER SR AE £ 8 AcRlla TR RIEC TS K BEBRATE
RSN SR Yo B BARTTRE - NP FEERERET TR T 8RB Fab Fr
B SR BN s 3R SR ) LA A B P HR ( BlAE L3R EL ActRIla)
fEa LA RRELATRE - WEHEATEEEEANERILEYZHE - L
HNBHEANECHSERTZEDE -

(00761 4NASCFRAEZ oEE " Hife ) BACEIERENRE - fIERE
B (1gG ~ IgA ~ IgM ~ [gE %) ZB(EHEE - B EEEMEFIR R EZ RE
IREE B FrER S, o AT B RO BE TRy B Ak B ST RO B/ BB R
CERFE PUR R E BERIAE B (E AR ERE FrEL - (RILL - BXirRE e ETiie s 2
REBLITEE HE R B R E HE RS E AR I B - &%
HE EKAR B BB E M B JEIR B E S B A S B HEE T a L
VIL]5/8% VIH]#g:Z Fab ~ F(ab). ~ Fab' ~ Fv X EEHTHE (scFv) o scFv AJ3H{H
EFEREEELIL R A RESmE L & B Vifs - MEEriR e
EPRR RER TR S - BEAREE MR S8 - fiFE " AN
GEE A FEMERIEEC MEBRR RN RERER TR
fEeiE o FEE EEARE R MBS N ETE - BEiiER
B GRS NEIERIGEE T AT L -

[0077] e EREGIF Al FFEFI TS Sk
FikE - IMRHEA BT JTE - BAIME - B4 ActRIla ZAEGEL

co

Ste

op
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RO EEES CERNBZ TETEESR—E BB EERRER =
BIE M EC RS RIEREEEDRT/E - B/ NBESTERE
LA (B0 > RE M) BEZETEES MRS GRS
DERTREELMER - LIRS TIRE £ SR U B & £ YRR
REGGCEMTIRNRMEHE - —BES - AinEEEEyt - iiEn
FERTAE B Rl SV MR E A4 BRI R RS & BT RUBE R e T
RIEYERTE - AT B MM R AR DR -

(0078] ANBAMHTURSFTAZ AR T el R R Y ) BAEE
A TER T o — AR E - FUESTEZRREDUR (B0 AcRIla ZRK) BLEAhIE
ZRIEDUR < R RSB SR E AR E s/ & T EAR e
LAV Z TR - fEEAREE L% (FEaamItrE
A B e REREERATYN - BERiE - REGER&ES R
EIURER N ES N RS (B ARPTIGHELD) - —EBR TR TR
HAFH ZFEENSEETREREZRNT - @EmER 2R L—
TEHEE I A FERRFIIE R - (E— ik i 2A4% 10°- 107~ 107 -
10° M BE/ NS IRFNT) (RERER S0 -

[0079]  534h ARG AR IFr R il < BT T B R 2
TR - OIS - HPEEFARESBRPZIUR - AIAEFE
AENS A S 1 - SREAA RS =] R RE DT RE B PR (< IR A1 A LA
FEAERTR CPUE - ZEEITEE ELISA - REBHAREEHRTE (B
40 Biacore™#& 548 E » Biacore AB, Uppsala, Sweden ) » & (vgsE (140 IGEN

International, Inc., Gaithersburg, Maryland 2 IERG MRk 24t ) - P8 =B BEEE -
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RAICTLBARTE B RIS

[0080] {EEEMIRE AcRlla EFIEIC KBSV IR EGIE,
TEI G - RNAL B SR8 R B (IS BRRE SRS - R IL BV B I BCEE R -
SR EERESIEEHe B 0 EPHERTC—ERS—F
RER - ERMEYTEEERAMIEE  EEEXEMERESTE
IEIEREE R FTEE T 8RB T RIER ) G - RSV EESHEBRR
ActRlla BZBEFFIBIEEE B Be~ BBl BefXBEFH 2 TR 1000 & -
ANiE 500 & ~ ANEEE 250 fE - A8 100 (@ EEE 50 @ ~ 35 @& ~ 25 & -
22 {& ~ 20 1@ ~ 18 fEEk 15 AR Rl BIs ORI EHERF Y] - A&
BERKBED 8 EIZEEE RGN 18 EZE 35 EKEEL - L& BT
WY NET - iRy B RIERY ARV IED - —fiRmE
MERM SR EARERM 8 ME 500 EfZEBRBmER < K2 HiklE
MERERRENT 14 2R S0 EEE - =FEEATR DNA (LEMAMERE
DNA) » RNA B RNA:DNA 5% - £—B&7]8#5 DNA 82 RNA ZBSY)

AR BER B3ER4ER DNA B RNA ZiRIEEMEZ - Rl - B EY

Ullll

ll[

B % DNA:DNA - DNA:RNA 5 RNA:RNA » H{F—%7RA]/2$E DNA £2 RNA
IREYLARNGER BHEFES DNA B RNA ZREEER - BB LEY)
RESEEBH R E—F  BEESE R (KRR -t
B ERESE) BmEIS (RAKBRZIEmMBIEES D) L —HESHE
&8 - RBILBRILEYREREET 15 BR300 B Eke RE LEE ¥
BHE—ESEEHLIRE LT R BIEnE S - s EYTTEE
BERE . (IR OER A EPEGRIT NI E R AR AT,
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SSRGS ) BIRREM - 75 RNA SRR T - BENESY A
e — i RS RNA BHEMEEIE A © 55— A5 RNA ~ DNA BRERIEARBL
o - ik Bz T 827 ) RNAI SRR S ie 0 — B EERER 18
{82 40 EfZE R KRB B IRIURERT 21 E=E 23 A EE - AEHFT
& Dicer ZEERIA] - fEALSEIEALEL ] RAZHEIZFRES B DNA B R A &6
BRI - RISV EEEBRGRG T AUERNEEHREGHD
BRAEF i TR R B T B A ] AR 2 RERHIHIRT 50% ~ 75% ~ 90%EFE % -
HERR S (ERIWIEBEIRE R 15 & 10 U E - IRA ST (Filan)
Ui s UM e IS E SRR BRI R (L &Y -
5. EE R E

(0081 FEFELeT5mEH - ARFAAMRBAN AcRIla ZAK (BIATFEM
ActRITa Z KRG R DRI AV ERTE L - AcRIla {S5HEE RIS (R
TR AEY) () BURlR o mTHERSERERTE R < L EYLIET
ARSI EEE NI - CHABMRERNFEIRED - LF
EYIR (PIan) EREAVNE RER A B A HflE, - —fEd A
< BIIREIES AR MDA-MB231 2L AL ; MDA-MB231 Al BRIHKGE
MR BNERER - LR EMEMIRIVA] (FlA0) FA _EL0H Drebin
£ A Proc. Nat. Acad. Sci. USA, 83: 9129-9133 (1986)Fitlt > #EFHHG K EAIR
AN (neu BURERIERATE Hori) BAE neu B8 NIH-3T3 #ilfEtE
ABRBETMELE -

[0082] HEAERZFTi=DIEREFEHILATE (LR R ActRIla (S55ERE
IR BTERG U Z IGREH - EREREREYD - ETHEYCSERR
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2 DA BB ENTE LR EN ActRITa /138 SAmERII R < So B R BER| - FER
EREHIH - ETie0E DA 85 R IR BAEA AcRIla ZRRETEL,
EIEGZNEY - B3 - FEAREUER G AcRlla ZRAEELRES
ZEY - EX —EBREHI - THAS WSS ActRIla ZAKEE(E
R BESIRE R A -

[0083] ZAEMEASRHRESH > ERIBARE IR » RN P RIFHER
e R E AR TE A R TR — AR AAEE LT AT & FRE g - AnASC R - IE L
&Y (5E8)) PRS2 REEL - 3% TELSYTBEEA
BERENEHLZ RAREEEYHT - RN E RS RZFEERY
RESETHE &Y (ZER)) W] (fla0) BME - BE - EYsEHMmE
WBSEE 4 (PIATRAREY) ) LUK T RE & (BIA/ NG+ EIER R ) -
HUEHEANESE - RAFTRECHRCSWEEEREEEST - K-
LK - BRIEEEY) - B - BERBRS T - E— R ERBEF - HEER
B EA/INT 2,000 EEREEC 7 F 2B/ NS T -

[0084] B ESYRTLAE B ER TR SHRENEERS
R 2 (IS BTSRRI Z 3E) - I EaE (F
) EE - brEsfky) - B - BRRE - B - B - BEREMEE L BRLEY) -
HR SR B R 2B 28 AHENEM RS

(REAEVIRERRSRP) - RFE - EYIRIEEE M EMNTENL
HEBFEMRED B ATAER - (TEEEC FREEEGEEEY
-~ HBEE - HEF (digoxygenin) ~ #kEBENER - BEAIEK - LHHIEE -
RRGPERRRT  BABCETAK S #7288 (GST) ~ SLANE BB EA T4 -
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(00851 TEHIE LB RRARRINYZ X ERT S EYERRIEN
T WESEERELMERERBRTRECAEYNBE R - EE107]
Uit b siSatifbc E R B/ AR g T RSB RE
TER TRk E5fE - AR WEA SR E AR B EH A 5 E
AERFEASYN B2 TR E - b4 > IERERNRR T —R T 2R
AR LS EE A T RERIER - e T EEFREY
ORI B NTE ActRIla ZRAENE R A S %
Frpga -

(00861 (E£EEARER  E—FIRiEERERET  EIEEEH
B G RE S RSB R HL AcRlla S - BEBES
ActRlla ECAIfS HEVIRIIENEYIEE ActRlla ZIKZIEEY)F o ActRIly/
EEE SR ER R E R EREAEYHIE (BU05E) ActRlla AL
ERZHE SR Z IR AR - (EYZ AT FEHE A%
RECHBEESYES CBIREETIE R EARARETE © bt > IR #ETT
R E DUR B LEI R 2 B4R - BRI S - FEHIERE T RSB R
AL IE L ERINESZE AcRlla ZRZEEYY » BERFERE (LS
VI T ACRITENRESYINEEGETE R - IBIRME  —MS - BER
FEM < Ripv]o - HA]RERES - it4h - BRAKMAZESE - 7FEA
AT I BB AR EE Y DA i &3 i SRR G TE RAR

(00871  ActRlla ZRRELENRZ RIES YR S ER MRS
Hl - BHIME - EEWIPRZHRERIER (Fla0) B BEEE (1

an P~ 7S~ C B CH) - REEARED (BIA0 FITC) BUSEHRIZEEY. ActRlla
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ZIREEN R R EAEGCE L E - ARERE S HETEETEE -
[0088] ZFERicEBEGIP @ HARRKERE A IREEHE
(FRET R 7] AN E SRR & ActRlla ZRKEEHEAE G EH < HIRITEL
TERTEE - EfthEaE ERE=NaRE (Fia0) EOEE (PCT A% WO
06/26432 B FBIEFEE 5,677,196 5% ) ~ SREE IR (SPR) ~ FKE By 24H
s SR H ) RBIES o TSR R, -

(0089] HHE(EAMEMHEE (IMBR " EHARE ) IR ARER
R EIN5E ActRIla ZRRELEAE S O MM E (R 220 - 2R, Bilan
SEBIEFIEE 5,283,317 5% Zervos A (1993) Cell 72:223-232; Madura £ A (1993)
J Biol Chem 268:12046-12054  Bartel & A(1993) Biotechniques 14:920-924 ; &
Iwabuchi & A (1993) Oncogene 8:1693-1696 - TE—FiE R EHI+ » RAIEEH
AL R AT R BRI ActRIla ZRREHAE &2 B 2 ERIE B (E R (L&
) (BN FERK ) - 27, Bl Vidal K Legrain, (1999) Nucleic Acids Res
27:919-29 ; Vidal K Legrain, (1999) Trends Biotechnol 17:374-81 ; RSB HFIZE
5,525,490 5% 55 5,955,280 §E K 25 5,965,368 5% -

[0090] “TEHELEBEFIF - BIEWEA AL ActRIla BiEL,
LA ERZEESIRER I E M EY) - (hEYIEE ActRIla BUELE DK
Z ERIMEEE A B EEFEREN - 8IS - A FRAERE
7K L BB ~ R MR 2 MG & KRBT S ER
AW SRR (Jakoby WB 2 A, 1974, Methods in Enzymology 46: 1) ©
TEFEERILT - (LS YIRIFEE A AR E P ERE - B e S Sy
HEH AcRlla ZIFES 2 HEVEIRE - HAEEEESBAEEE S -
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B AR HRESTE LR ActRIla ZRR EERISHRER A (BlA0 B-44L
PEEEE - BOUREEGEECER ) HEEHIME T B iR BTt E 2 A
STEFSCUERBARL AR (E B S TER S - I A EM R ARSI A S
2 BIAERIE e L RS EHR0E - TTREENFL - BRAEGR Ak
[ E PRI Te SR BB AT CHUGETT IR G RE - BE I HERLLA
R GRS ERE BRI E RIS S L &Y -
6. PIRMEIERE R

[0091] 7EftibEBREpIt  AREHIRAFEHEIAEERE G E
-ActRIla FEJUA] (FEAT AcRIla ZiK) & T AEFEZ(ERIAR ST E
BTG - WEHETHREERREC SRR NE - THL
HERTERRIE ISR LR TR MG - BB — RN BRIEZ Gk
ERBRECSER L RE— IR SR N T a2
1AW SS (oA PSR T T AR VA YN = S AR LN G A PN R
Tl ~ FIRRBGREMAER - AEEN (GRS ER) - RBENHREHR
HEMBER] - B8R Sl - BRI E -

[0092]  fnA=CFrf i " T8RS L SRSk A RIRT B TEA R TR
o FRERARESIE R IR AR ROR R R A R AE SO IR 38 42 5AE
PR BIRIR AR IE BRI & — B S TRE IR B I B 1R R
EY) - BEIME - FEYLE RIS RER A ENRE » SR EERK
JERRESR IR -

[0093]  #iirsE " VAMRELIE ) (RIBAES ARG SHIREAE S ATASE
AR BN - AL — RSB RER RI R - B N LR
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ZIER BB RIBRBRR T B BEIRRR o IGFRAECER U RRER
P RS EIEINERT B B E IR - [EEE > BRERERRS
BRREE S RR OIS EIIERE K 2 N i R METE =
MEC ZFHETE - R - 1GRIE Y REMETER L Briigs "z
AR © HtE A4t - e s AT R MiEEE R > MR -
BER IR - LEBRCEREA B CREREETRE - ’iIL - X
L BERE BT - e eUE W KA SR BRI 3G N o SR
qfer > BERFEIGRR PR ST E A S T AT B BT E R 0 BEETE
FEANEEH AR LM BB (BRERETERY ~ JHCEINE =)
BB IRAREL IR Rk » EILE e P B R R e SR AR A
REANEZE R A HHIEARR IR - TR IR ] e B AT S A R RR
A TR PR it BT A T IR RI A A RET AT R A -

[0094] EEETEEFEE N E B ERR R ERy BTN
&R IR IR BUR KR BB HT A AR B TR R 2R3 - 220
» {ELFR-ActRITa FE TR AT B [ EEUTiR B R TR SR 2L
FE BENFLEER - 5L BERNEM B ERER B R
KFHURRZ TR RIER R - BRERTROERR AR
HIBBPRERRERZER -

(0095] (Rl » ¥ MLE-ActRIla IEHUEI ] R TR BEEAR PR S
RN BREZER L e B T2E - LEFEEIEIEmE R AT
A - EHEBEHECEBEESEMINEE TR L EE
FEAIEESSUHREAS R A SRR L MR - MEEHY BRCAL/2 FA

[l

42



201446262

SEMERPEFRE R LS BRI E s BB EE - £—H
RESG R RENRBRERIE SRR P EORZEEEZER B
E FTELRR-AcRITa FEHIBTERE - & BEER] 30 5% ~ 35 BREL 40 B i
HRELHERENMTEES (JRE] > BERHEEERR) NEZEERH
FF - BB RIBRE - UH » KPR EHRC EREEETEZR-ActRIla FEHIEHD
Hl5 A —fiR e . UM R R (e iR E LR SRS
RS PLIRIERE S - ZF S ERANEECRZEER LB R
FECEMEE - Hi - RBRIEZERA SN IEERETEESIE
SHRIET LB VIR EZ TR B B/ E ERAEE-AcRa
FUBI LA NS R SR M R e -

(00961 AZFrERZIEE-AcRlla FEHTEI A AH ActRIla-Foc EH
HARGERRIEV SR A EREE B U EFES HREC B &
BRI IFE - TR RAEER-ActRIla BHIRR T ER LB < ERTE R M wRe
SEREMERIGA HREC NEER - ZEEFISE RS aERINg
£~ FRERANE A R IEE MR SR AR - AR BN EHUEE A
TGRSR M R B B R B IEEE (BIAESRERZ RS R E )
S SRIEMGEIERE (BIANHENEE R M S R SZ RO SR E ) -
E 3R -ActRIla FETUEIIE R (F £ KA FEEUEE RS BE (F140 -
I, c-erbB-2 (MBS HER-2/Neu) BRMEREIEE U8 ) BEHER - {HLE
-ActRIla FEFUR| A FERACELE AR RIS (FEEIRIER LB AN 4 M
fn) B2 (FlA0 A - AB 8¢ B) Bl & ActRIla B ActRIIb HYfEH -

[0097] ARZBEEHERSBEIB AR (PIA LR RE - REHRREE -
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TERRIRIEL » RIERHE R TFG) ZERUE AR A T REE A& LUg5H -
Rt > {EE3R-ActRIla FEHUEIFT LU S BOEEE RIS - FEVIBEEHI5L
FE o AR RE DUBI SR HR BB IE AR & LUK S M R M T B2 s B/
RMREE S TET 8% - ZEESERTHEEFR LAFHER GRS
LE—EHIBERD  EMHEESEE T &GRS R EERIER -
FHMELT  EFATE#E T B MR T B ERAE SRR LA R [E VAR
ZHERE - Wit - AR RARRNGHESARRE S TS — B E L
Bl & < iEHER-AcRIa FHHUE] - DUGEHUE £ B2 e R E R BURE I
BRI Y -
[0098] WAMRMEETIEREEEZBELEGYEE (EBRHEKE
R ¢ &K% (aminoglutethimide ) ~ &MY IE ( amsacrine ) ~ & & E §E
(anastrozole ) ~ KL FRIZES ~ beg ~ LERE MK (bicalutamide ) ~ R ER
( bleomycin ) ~ #i & 5 A& ( buserelin ) ~ H 8% (busulfan ) - = f5f @
(‘camptothecin ) ~ RPEME (capecitabine ) ~ £$7 (carboplatin) + REFT
(carmustine ) ~ T B&ZFF (chlorambucil ) ~ IE$A (cisplatin) + FHLJE &
(cladribine ) ~ &EMEELEE (clodronate ) ~ FKZKAILEE (colchicine ) « IRBAERRAE -
ERPAIZ2ER (cyproterone ) ~ FTHERETE (cytarabine) + 3ZREEME (dacarbazine)
R E 2 D (dactinomycin ) ~ X843 ( daunorubicin ) ~ EE4FMHER] ( dienestrol ) »
Z IR ( diethylstilbestrol ) ~ BRINEEAZEE (docetaxel ) ~ FEE 36 AL B3R
('doxorubicin ) ~ FZEL 2 (epirubicin ) ~ Mff & (estradiol ) ~ MEEEF)7T
(estramustine ) ~ AREEVEH (etoposide ) ~ fkPEEIH (exemestane ) ~ FEIEE=

(filgrastim) ~ SEHIE (fludarabine) ~ BMEFTAIF (fludrocortisone ) ~ &R
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MEIE - 7 2 EJ ( fluoxymesterone ) ~ M IZ ( flutamide ) - 25 7E fth V&
(gemcitabine ) ~ JufIRZFE (genistein) ~ I& Ttk (goserelin) ~ FREAR -
&% (idarubicin) - RERBERERE (ifosfamide) - FAEEE (imatinib) « FHER
(interferon ) ~ (AT &K (irinotecan ) ~ fFEE R (ironotecan ) ~ 2 f Mk
(letrozole ) - FEEVUGEEERS (leucovorin) ~ ZEAIERMK (leuprolide) ~ 72 HEkk
(levamisole ) ~ Y& & F]7T (lomustine ) ~ Z&FE_ZF%Z (mechlorethamine ) *
FA#E 22 ( medroxyprogesterone )~ FF 3t Z2f (megestrol ) » 337 (melphalan ) »
SRAEEM ~ 2580 (mesna ) ~ FRAZIENG (methotrexate )~ $# 283 (mitomycin ) »
KFEHH (mitotane ) ~ SKFERER (mitoxantrone ) + & K4F (nilutamide ) + 5%
ZM (nocodazole) ~ BEMRK (octreotide) ~ BLE J78H (oxaliplatin) ~ KZFFEEE
B2 (paclitaxel ) ~ THKAAEZEE (pamidronate ) ~ BT (pentostatin) ~
R (plicamycin) - AMNE#R (porfimer ) ~ PI-REEAF (procarbazine ) - EE 5
Z£ (raltitrexed ) ~ FILEEHT (rituximab) - SRR (streptozocin) ~ #RHIAA
(suramin) ~ &5 (tamoxifen) « BEMEAZ (temozolomide ) - &5 BIHH
(teniposide ) ~ SZ[EIFA (testosterone ) + it BIEEH ~ BERFIRK (thiotepa) ~ —&
%8k (titanocene dichloride ) #iAME& BR ( topotecan ) ~ I ZER B ( trastuzumab ) ~
HEFREZ (tretinoin) ~ ;RAER (vinblastine ) ~ FFHME (vincristine) « EF M=
(vindesine) KfF¥miE (vinorelbine) °
[0099] Bt ERERIEUER (L SRl FRI SIS R (B)
THE AR/ BUER B EOY (5-FIREE - SREF
(floxuridine ) ~ KRG E - HFaMELTFERE ) REWEDY) - BN
BB ARBRANHIE (SREEW - RS - EEMT & 2-8RERTE (ihL
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JEYE))  TUSTEHE MO RE - BfERNREEYE (REW - RENE
KREBRE) QRAREY - 3BT (taxane) CRFEEAZEE « BUNE
MBS - KRBV - REM® - #H%5EYW - REREEE (epothilones) KEEHEAR
(navelbine ) Z EIR A - A FIFEFE (epidipodophyllotoxin ) (MRELIHE
®emw ) DNA #8185 (#RE: (actinomycin ) * LI IE - FIREER
(anthracycline ) ~ M - HIRE - S - 80 - X TEREUT - IEH
ERBERRRE - BRBRETT (cytoxan) ~ TEAREESR D - (EFAMGE - FOESERLEGE -
FEILE - AFEZRGIZERE S (hexamethylmelamineoxaliplatin) + S23
BilfER% (iphosphamide ) ~ ¥hm ~ “EHRE MK - MEEER - AFTRE -
TRRREEAR - HREE - RER - 228 (taxol) » 278 (taxotere ) ~
feRs - =(RZERMABEZ KAKFTEE (VP16)): JIER @ FEUIBGRE
F D - EEEMGE - BB (U3 (adramycin)) ~ EHEFR - BERE
R ORI - REEE  ERE OUEME (mithramycin)) RARRE
. (25AH L R2EEE K ETEESME B SR MIZER HE
N ANER L-R2EEIZES ) ¢ PUII/IMRE © JUETEHUE M RELE - 3
MES (Z—EPEZ NG - R SR - EiEm - K TERAIT) ~
ZETGERPEZREM (NFEZREMEEIR) - BEERGES- 8%
iR (REFT] (BCNU) BIEMY) - 8RR ) - =& M (triazene) -
ZEREE (DTIC) ; JUBTEATE MO RHIUREY) - FUIREIENY) (R
wEre ) - SHECAIEE S Y (NESH - -REH) - N-REM - BEMK - K3t - IFE
KEF R - BREUY (MEEE - EES - K&k [E 8K - fe
BT ) ROTEERHIHIR (R - Ze3e#gE) © PURER| (% - SR
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B K EADEEIMBBHIRIE] ) © MiHEE O a i (GEAIARRIAE S DA R TE L
Bl - BEREE S RS ) - PIR]JILEE (aspirin) ~ €#MSER (dipyridamole ) 1
FILE (ticlopidine ) ~ EMLHEE (clopidogrel ) ~ Fi]E BT (abciximab) 3 P18
B Jiowm (BHRAMET (breveldin) ) ¢+ BIFMFIE (RMEEE
(cyclosporine ) ~ fi5EEH] (tacrolimus » FK-506) * PHEEEE] (sirolimus) (&
3R rapamycin ) )~ RIS azathioprine )~ EERBE" S0 ZBE( mycophenolate
mofetil)) s FUME EFAEY) (TNP-470 » YRR ) RAEFRRFHNHIE (i1
BN AERKNT (VEGF) fIHIAE - MMt L REF (FGF) HIHE) ;
mERGHERZREEEE SRR REFTEE Pilg (HZREDD)
AAEERRANHIE 5o LB (HEFREL) © mTOR NI - $rEE SRS
Bl (FEEREALEER (PR ) ~ Z0ViE - Sk - BEEE - RE#ED -
fAfevaat (eniposide ) ~ RFILE - IKEFLHE - HIERFOKFERER - fAME
B (FILER ) RREEEIRE ( 2B (cortisone ) » HiZE KA (dexamethasone ) »
AL TR Chydrocortisone ) ~ FR# JEHE ( Methylprednisolone )  # JE#2
(prednisone ) K #%/E#E (prednisolone)) ; A=K Rl F15 SRH B ik Fig #1617
RIKRASLURE REB SR S RITE BIgEE] R E/ BRI -

[0100] FEXtb EBEERpch » ] A Gk & B (L & P EH
BAERGE > 340 (1) 5540 bFGF (BAEHAMRAEREF) < "TME4E
ARG RERC HNIR 5 (2) M A RS AR » 584051 B bFGF Hifg
K (3) BHME A BRI A A S e AR - A s IR B - B
EEEEAIRIR - 84 RATHREREEE - (74 B B8 M8 4 Bl -
M/MRRF 4 ~ g2 (thrombospondin ) ~ BHETAZEY) (FE40 D-BEL
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(D-penicillamine ) KhiRERRELE) - #4K D3 HUY ~ o -FERFFEU
Yy - B SR IE A AR - 2 & Blood %5 A, Bioch. Biophys. Acta.,
1032:80-118 (1990): Moses Z£ A, Science, 248:1408-1410 (1990); Ingber £ A,, Lab.
Tnvest., 59:44-51 (1988) : R EBEFIE 5,092,885 5% - &5 5,112,946 5% - &5
5,192,744 5% ~ 58 5,202,352 3R 56 6573256 5% - B FAESAE T R I
MEAKZAEY) » BIG0FEET VEGF /M8 ME 4 B IREEER] - N
RERMFZREOBNTEY - MEFRIIRCBEIZMEES R - BOESNE
BREENEY - BEiEE B (PIINSaEsR < Fhzied& 1-3) -
B#5EH (tropoin) FEJT ~ IWHEEHEER avB3 ZEHE - 14 B0
BIEER B (Saposin B) AKX ~ PAEESEMY) (FIANMEEZR (tetracycline)
BET#FE (neomycin)) ~ EIFEZ23E (dienogest) fAEY) - HEHRKEGZ
MetAP-2 ML L &Y ~ (L&Y EM-138 - EEER (chalcone) S HAE{
Y REZMEZRKES (naaladase) HIHIE] - 25K, - GIANEEFF]SE 6,395,718
5%~ 56 6,462,075 5% - £ 6,465,431 5% ~ 55 6,475,784 5% ~ £ 6,482,802 5%  £§
6,482,810 5% ~ %5 6,500,431 5% ~ %5 6,500,924 5% ~ %5 6,518,298 5% ~ &5 6,521,439
5% - 28 6,525,019 5% ~ £8 6,538,103 5% « 58 6,544,758 5% - £5 6,544,947 5% - &
6,548,477 5% ~ 25 6,559,126 5 K 5B 6,569,845 5%

[0101] RABGEEZIEEE @ FIRHER PR IR TR -
[BIRFf T /B IR it T ELAIER i » APt FEDURIR R ZEn] LI R B &
EUAZREBIEETT - TE—EENT » BVERREEENREZRIEDE
REMG » MAEEMIENT @ R T B BREREIZIFE AR TE
FBEERFBALS -
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1 BEEHEY)

(0102 7ERLLARREGIF » A ATIZ TELFR-ActRIla FEHTH|E
BRZLEE AT o SR —HEEREC - BT S - nI BB E BB SR Y (V4
BILEY)) AT ActRIla Ak - FRERE GBI AT RSRIED F R LUE(a R
ARREELE N SER R 2 -

(0103 7Lt BB E R IR RS A S s P2 Fi e
ELMEAYISEE A2 SRR THEEY - 8% TR - ARAHHA
GBS MERREEIEY - A2 AT - AR
FERN N LAl S E YR 2 A EER-AcRIla FEFUEIRGTAEE L@ A
< BERTAE ARSI 77 1k B S R U RIS SO 5 -

(01041 BaEIty  {E(LR-AcRIla BHBIHSISIL T - EENIERK
I 5E 2 B LE A ST 8 — B HE ActRIla IR — Bk 2 TEBE 2L | AT
2R FERAEWBIEAKBI ~ 578 - PRI T AR R AR
KR P SNA B B EE KRRV S - REBEREYTRE
PUELE - RRET - AU - (2R BT AR S B ISR E
NGBS - FIEAZ BEEH A E A 2 &8k R R Ik
IKEHIC BOHVEFEK - 288 - Zohg (GEMOH - W B - RO _EERIE
WULTTEE) REGHEZIESY) - Y (GBI ) RAlEat e BHEE
(FEAHBR ZH8) - &) (FlAN) #FEeEAREWE (FEIREs) - 98
T ARDL T FE B HERF AT R R e FE {0 P R ENVE M B R A R E & R B -

(01051 534t - AW IBHERE BREMABENL (BIa0gLAR 57 )
AR BN - AR ERBRELY - A S Y R EIERE—
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REEIEE ST (BIA0 ActRlla ZAK) EREE BARHEMEAL (HIA0FLER &
B ~ IRMERBR T SR LR EREE TR ERNCEE - 84hE
ZEE AR ActRIla ZRREVIRIEIEM - B EEE vl B RTARNEMEAZL
BREER AR -

[0106] EEMEIZEEFENEYESME - LR - B
M~ EESVR R ERE - TEEEYZFERRARAEEERRKY - #
HEVHACBEERE T BAY AR R 2R TR, - iR =55 -
B - REBRRRIRET - HMEEM R B AY ] eigny ALY E L
o ER  ENFRREORERBRED - HttEEE M ECEIH
NSRS - EMEBEREERIFEY AR RS LEE R - FRERS
S ~ EVEOE - SRRRE S EAMIEE - BB RS AR E
RIZAMPRIRIMES - FEASR SLER BLYSH I o BB [ 28 1 EA R BR =55 - Y0
AR (FEUNE5-SRERER-BHIREE ) KD 7 Al DA LR ~ IR -
BT TR B A R A

[0107] FERLeBEERIF  ATROHRTAN Al &Y flNL
BE - RBE - AH - e8| - OS5 (ERFREE - B R
BB (acacia) BEERE ) » 8| - BRI » BUERI/KIESGEKERES
T IR SR /K BB E/K IR LI SUERERBES -
SAERAE (EREEEE - FEEB R H I - SR R TANEE ) K/
TR REUY) - R SR TRER CERIEREIERL - EIUEIRA
DAIKRE ~ SRESHIB T -

[0108] ZEftfEOI% T ERSHIRL (BHE - $E/] - AR - MEREER, -
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BRI ~ FERLEEM)) th > AL — S AEER R TIR I — ST g
AR L B (FEAER BRSNS R 85 ) RS TR E—FRE
(1) SEFFISSEHE] - FERES - FUKE - HEvE - 5N - HEmERE R/
B (2) 250R - FAIARPEMMER - BERE - R  RIAHEIE -
FEPE S/BRRIERE ¢ (3) SRIEAEN - SEAH 5 (4) FRAER - BEQIBAS - Wk
BRS5 - REnEBRE IR - 1HEEL - LR RSN 5 (5) VATRBA
Bl FEAAEE - (6) IR - BN sRtE&Y) s (7) IREH - 3
T/ hiBE b H I EEREAE RS  (8) R - &0 E + (kaolin) KL
(9) FIER - FEAITE A - BEAEPRSS - BENEEASE - IR TR - + ik
BB M IR G - K (10) ZFEH - FEBE - SERIRABICARNT @ B
S SV SRR - SR B8R S Y7 ] R FRE 0L
AR T &R 2 B RAR ) BRI B i Bk e BB M SR T A B R B P Y
HETCH] -
[0109] BHRORT 2 IR I s s e Pl 3L - 5L
W I P BRI o BRIGIERG DASY - KB EIBL R &6 A
TR A TR - REUKECE AT © 1B R SLLE] » 32
B2 - R - IXBR 2B - ZPRRZES - VI KRECYER W 13-TZ

B2 - i (CJCEARR ~ fE400m ~ Tk - BRI - B - B R Z i
i)~ HYH - HEAREE - RZZES - RBUKILBUERE  NElhREs © RERES
Y o BRIGIERTERILUL - OIRAESYIIR A EFE R - SEaREa - SLLE
KEEEE] ~ THURE - FRE] - FERK - FEBIRYIEH -

[0110] MREMAEYLSL MR SEREE GRS 5 R
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T/ \GiEE ~ REAZNIE LIZINERE B K LZUHERERS ) ~ EREHER - (RE&E
K3E - ELT - BIEREEBKEESY) -

(0111 #REA ATt FEE A AR BT SEbE
B~ R LB SEE - FIFER ARSI SRR R - & T8
K - LR R & REG U R U B B SR AR I L P L
F - IRATRETR B LONE - &N FREIBENEEY T - 5
A% AIFEEEIEEARRI BT (BEUNEREEERSE S RRIE ) SR TS
B L U FERIBIL -

(0112] JERRMBEESTNIGETEN LS A% T R X e BahE
ZRUUS AR TREMEY) (HIA0 ActRIla ZAK) L ERRIETERE T
E o HEERFEEE (ERRR) © BEFH - I AER - RREEN - &%
ZERRR - REMERRAR - HEMBAz4EREFRINEREEEYHIR
MR B E - FIFE AR G EE (ERRN) BRRST - REXSGRE
iR - MESERBEEZRNT - MERERREREEEE C SERE
SRELAIERS - ER PR B AT /R AT BRI DA MEEC 88218 B8 uPA/PATL i =& (uPA
K PAIl w &ra B SElefak ) K& Her-2 EREE K/SEDERR

(ELREsEReAERA ) (Weigelt Z A 2005 Nat. Rev. Cancer 5: 591-602) « EK|%
B EIRZE (gene expression profiling) JRAJEERAA BN B IR (van't
Veer Z A 2002 Nature 415: 530-536 K van de Vijver % A 2002 N. Engl. J. Med.
347: 1999-2009) -

(0113] 7Rt 2BEEE|+H  AFHMRESRSTE B T
HS RIEBANESL AcRlla TR EREE - IREGFHEEE AcRlla R
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RIS I AU DAY R IR EGEA (BIANSLAR £ R ) FRaGERL
HOBBAFER » AciRIla R REFFS 0 MU T FI S AR MR SIS (U0

EiRE) BB BGRMACER « ¥ AcRlla REGE B2 a5 (R
SERERFE AL IEEE -

(0114]  mAAIIASFTHUR & E R R & TR R B B RS
5~ EPREE - FJEE RNA e (GEIRESRS ) - RESmEEET
B BRSO ER B NTEY) - A B RER R SR
e E VRS (EAAIRIN ) - B e BUEE 77 ( Moloney murine leukemia
virus * MoMuLV ) ~ t5 #E B SR AW & (Harvey murine sarcoma virus °
HaMuSV) - BUEZLIRIERRE (MuMTV) K45 KARER% (Rous Sarcoma
Virus * RSV)  BF S HA KGR B 1T S H LS EER - FrE ST
BN E M R CERNEREE B LR R EE - iE
RS TR (G0 B - BEIESE L EM R A AR R -
WEZIEFRRE R AR E R - AEIERMTE BN - TRRER
E BRI YA S s 2 B KA BB B LS E B D S e R

TSR ActRIla SRAZH B < SRR -

(0115 &0 vy P EE AR BL SR Yk RS B I E AR
Sk BER gag » pol K env JEREL - HEBIEMHSER
FREERNC SRR E R - ITEHIR s RN R SR ET

(0116] ActRlla FREZEHMC S—HAHERARBIBRIERME - B
RITEARMBEE S TEEY)  RABE - RS » b REFE/KEH
L - M - BEEEMIRKIEERCIEEERR - ARHBEBRRR
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BIEERE - BERSERFRAENREBNERER A TRE - 7#
RNA  DNA KSeBRahlF BEEHKIEANER R B LAY = ERE 2
g (2K, > §I40 Fraley & A, Trends Biochem. Sci., 6:77, 1981 ) » {5 Fi AR & A& 1%
BETERERER  JEEILERMF T - 25K, #1120 Mannino FA,
Biotechniques, 6:682, 1988 - fEE RS fHEGE R & HAEE R - L EEERRE
BRI E o TN A E AR S MARE - fREe YRR pH
& - BEFaE Kk _EGEFIFEEmE

(01171 BRANELEERZEENEDIEEBERRLEY) 2w
MElEH - BRisREiER - BRAGREARIZER - MRIGRRCEERY - B - REHE IR
HRRETE g - FRRA B IE O IEIEAE iR - — SRR N i e F — R
TelkpEiEmEIgR - lEE R IR/ E TReER (Fli0) SERREN - Mg
R EM KA 2R R B AR LIRS 2D -

Hhtp

(01181 AFEEATIENLI R 3B 2 E U T EEAIEE SN
BN ZEREOEDNERARZAC T LT H A EEEHIEY
MEFEFEA B SRR AZERA -

&% 1 © ActRIla-Fe @& EH

(0119] eeEEEHEEEER DIRE 2 Ffy i N 7B BNl Fe
R EC NIE AcRIla fESMBRTEIAME AcRlla BEEH - S BERES A
FB{E ActRIla-hFc & ActRIla-mFc e

(01201  ActRIla-hFe fRHA T 3R E B CHO MR {( SEQ ID NO:

7):
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ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNIS

GSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEM

EVTQPTSNPVTPKPPTGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP

EVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT

VLHODWLNGKEYKCKVSNKALPVPIEKTISKAKGOPREPQVYTLPPSREEMT

KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT

VDKSRWOQQGNVESCSVMHEALHNHYTOQKSLSLSPGK

[0121]  ActRIla-hFc ZE K ActRIla-mFc & H7E CHO MR IR -
R —(ErFREFT

(1) ZEigigsz ik (HBML ) : MKFLVNVALVFMVVYISYIYA (SEQ ID NO:
8) >

Cii ) # & 8 % & 0 %88 K& L B (TPA )
MDAMKRGLCCVLLLCGAVFVSP (SEQID NO: 9) * &

(iii) [F4 : MGAAAKLAFAVFLISCSSGA (SEQIDNO: 10) -

[0122] A=A TPA FiEF HEALI TR ERET
5

MDAMKRGLCCVLLLCGAVFVSPGAAILGRSETQECLFFNANWEKDRTN
QTGVEPCYGDKDKRRHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEK
KDSPEVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPPTGGGTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVPIE

KTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG
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QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY
TQKSLSLSPGK (SEQID NO: 13)
[0123] LB RRMREH A TIRZBR RS IHRES -

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGG
AGCAGTCTTCGTTTCGCCCGGCGCCGCTATACTTGGTAGATCAGAAACTC
AGGAGTGTCTTTTTTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAA
CTGGTGTTGAACCGTGTTATGGTGACAAAGATAAACGGCGGCATTGTTTT
GCTACCTGGAAGAATATTTCTGGTTCCATTGAATAGTGAAACAAGGTTGT
TGGCTGGATGATATCAACTGCTATGACAGGACTGATTGTGTAGAAAAAAA
AGACAGCCCTGAAGTATATTTCTGTTGCTGTGAGGGCAATATGTGTAATG
AAAAGTTTTCTTATTTTCCGGAGATGGAAGTCACACAGCCCACTTCAAAT
CCAGTTACACCTAAGCCACCCACCGGTGGTGGAACTCACACATGCCCACC
GTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCC
AAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG
TGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC
GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGC
AGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAG
GACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCC
TCCCAGTCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGA
ACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATC

GCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
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CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCA

CCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTG
ATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTC
TCCGGGTAAATGAGAATTC (SEQID NO: 14)

[0124]  ActRIla-hFc B2 ActRIla-mFc ¥ EFEN BRI - A0E
1 Fim » EEBERMARE— - BORECEAEIE - N RifEFiRE—
FF%I ILGRSETQE (SEQ ID NO: 11)  #ifb.ATEH—RFIER @ BEER
ZETHRAE (FI0) DUEAIRFETZUATEETZZFH =L
HEE A Bt - Q BEHEfEtT - FEIEIENERET - R HEE B b R 58+
AHRENT o FAL AT DUR B IR RARETVRASHAARSERY © ActRIla-hFe & F &4
e A0H R HER g AR Al E >98% B 20H SDS PAGE ATillRE>95% & FFE -

(01251  ActRIla-hFc ;. ActRIla-mFc $fFE0f78S » THIENZE A Brem
ERRNST o (o FAEMEIHE S T2 08 GDF-11 B0E k3 AT ActA DEIFER Biacore
CM5 &4 Fr b - # ActRIla-hFc EH K ActRIla-mFc BEHEENZH L B &
AIFEETE © ActRIla-hFe DL S x 107 Z B8 (Ko) BERAEMSS > BER
B LL9.96 x 10°Z Ko B2 GDF11 &6 - 2 RE 2 < ActRIla-mFc LRI -

[0126] ActRlla-hFc 7EZEYB TEMTFBIBE - B AREL |
mg/kg * 3 mg/kg B¢ 10 mg/kg Z ActRIla-hFc FEEFAZEE 7E 24 ~ 48 ~ 72 ~ 144
K168 /NFEBIERE MR - BT » BRELL ] mgke - 10
mg/kg B¢ 30 mg/kg #A%E - FEREF > AcRIla-hFe B 11-14 RZ MEFREH
HMEREY BRI EMEES (B 1 megke - 10 mg/ke B¢ 30 me/kg ZF)

I EESRIE 11 pe/ml > 110 pg/ml 85304 wg/ml) - fEBRES - MEf4ss
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HEE RN 4 RAEYCEESEHHN 1 meke » 10 mg/ke B¢ 30 mg/ke
AR BIES 25 wg/ml ~ 304 1 g/ml B 1440 u g/ml °
EHEB) 2 © F ActRIla-hFc B E 2 B8

(01271 {5/ SEQ ID NO: 9 Z At = D ABERAT &Y » 728
pAID4 #k#8 (SV40 orif&fkF - CMV EEhT ) BEELw CHO-DUKX Bl11
MMEPZRIR ActRlla-hFe @EER - 1 EXEMA | FARmfitcEZERE
B4 SEQ ID NO: 7 7% - Fc &843F40 SEQ ID NO: 7 Aoz A¥H 1gG1 Fe
5 o IERER TR EE B 91T 1.5 REEL 2.5 B Z [HHEE
WeB&/ActRIla-hFec G EHDF -

[0128] itk EHBEEMARZ AT HEREZFRRZ
MEPEL > BFEAENERES 2532 K2 PEH (B2REEHI 3 T30 -
CHO #HREFTRIRC WIBE $HE R B ECAAR A JTE R 7 A SE 293 A
i3RI ActRIla-hFe Fill &% H FT#RkE < A7 (del Re # A, T Biol Chem.
2004 £ 12 A 17 H; 279(51):53126-35) * B4} » [ (Pa FE P IHRELLLE A
R FYECEE  BEDUFRARTEFAREC ActRlla-Fc 1F » RS
ML N Rimfed o {8 R IR A4 B8 A5 2 A W == B2FE . ActRITa-Fe > &
EAHARFE N KinF5l -

Ehat) 3 © AR IRE

[0129] 7efEréft - €5 - ZEBHBZWRPRERS 2 Atz
BEHERTAERE  ETSMEUEET G E R SRR RESR L E
i TR - 6 48 A EREFEMILAY 6 A LI B REIE . ActRIla-hFe Bl
RIBCS ARYETER: ] MLRE) - B2/ RSk (IV )0.01 2 3.0 mg/ke
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RABFET (SC) 003 % 0.1 merke 2 HIER - Fra AL 120 % - %5
AT AR 6 88 PRI 2 35y - A E R TERI e
B O o AT R R T R R T S B - R
8 (PK) STLISN » R HEE R BTE BB BRI 4 (AR R, FSH 28k
T4 ActRIla-hFe 2 AL -

[0130] feME R BRI HIA - TRBM (AE) —HS
SRER G - AR 215 ST  ERIEA - REEA - T
SR AT S -

(01311  ActRlla-hFe 2 PK SMTRE/RREEIE 2 SR B G 25-32 K
ST - ARIhFe 2R (AUC) SRBIRAIEAEN - A4S
KRB L 5% - IS E T BT G - It
(R BT S AT R R 4000 - RSB SR
3l ST S RS20 + AcRITa-hFe 3 LA R hab i
PREAEN (BAP) MLV & BATHE « FATRSIEILEN (LBRLE LS
AR R C oKt | AU B R TG PR P BARS Sb &
SRIEER ) (BB EEIGS REE) - 3500 PINP 2 SAnsR s
PERSSR © BAP & BAERTSHEIRIE TR AAIRIE + SH RS AL
B AR PR 0.3 myke (JENTHOEE 3 moke) w IR T
B HEHE) R AUC 22 BRREHET » ECS0 55 51,465 (KBixngml)
FER I BT ATE T B AR L 120 7 - BUE (LR
IH—E8 » [107% FSH & RN BIR GO -

[0130]  #87F REBEISL APy BUBIR: ActRIla-hFe BHAFEIEY
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2K HEN S HL2r) LB RIFN 2 - PK REEUERERFRIARERK
MEAGEEH A AR KA S BB EER - OIS @ 7RIS H —KEEER
FAE - =58 - TWE - IEBGSE—RCRAETTER ISP R AGZE -
54%  HREERF AR B a R ME W » KL rT B
ERETTHRZE - B EEmE - = - E - A - ASEEE
B+ BT AR E R E P EEMEIEN o LEEREEET - £A
¥ ActRlla-hFc BEA BTG INE & FRERD < & VI ReE R
B -
Ehitifl 4 © ActRIla-Fc ciE s IR R 2R IEES e BEIK

(0133  #BfhET 65%F 15%2 L BEHEEE KN EEBELEE
185 GInE ek B ERRE K EMEER - EAHEL ActRIla-Fc fEE#E
BE BB/ NEREII I -

[0134] MAAEAREE NEFUEMIER MDA-MB-231 2k (Fiz
2287 > Kang % A Cancer Cell 2003, %5 3 #%5:537-549) H.LA 5 x 10 {@fHf/ZF
L HEIEERINE - MDA-MB-231 BfEEER & H5[RERFERS [
BIERGEUC BERETESEB TR - T3 0 K& 10 ul MHREES
£ 6 Bt M R ARER B B - H5E2E 10 R/NE#ERE ActRIla-mFc

(10mg/ke/ BRI R/AREE T ) (n=8) B¢ PBS BE| (n=7) - DIEHEKR RS

{F SR E x STARRICEIEE (PIXIMus ) FHETEYIH B & B L RF SRR
R o K/ NEFT ActRITa-mFe 165 4 38 H B8 HBE ot - B B 2R
B (RIS AT EAEIER ) - SIS EE1 TR B ¥ N E e e
5% (microCT) KAHMRE AT -
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(01351 % MDA-MB-231 HHMIARKSE PAIi 41 2 S R 52 o S )
FRABCLIEERERN BB R B B RERE - TinlEE < MicroCT 731ia&
- B PBS HAENARC/NERYEER IS S AELL - &# MDA-MB-231 I&F
ZGUE B RETER] 62% o ActRIla-mFe (GBS EEBIMELL - FEREHE
SRR E I AEIN 70%EE 147% (HEME » P<0.01) £ ActRIla-mFc
AR/ NEBEEREIS S BB VEH 16 2 /NERR £ R BELLZ B
BEEE (p=0.39)-

[0136] [t » ActRlla-mFe #EVEEREDE 3L AR IEE AR 77 e AR
d=ci~

Bt 5 © ActRIla-Fe A FLEHE2 B R ERE

(0137 {EEHEREMHERRCIER - AIFEH L AESE MDA-MB-231
MET I ANEF » FEH B L E R IR MTERS B EEimii AR
AR TR - TAE MR MDA-MB-231-luc-D3H2LN ( Caliper Life Sciences )
B AFFHE A EYIEF & (Caliper Life Sciences) FEZREEM4ES RIESRE M4
FEIRETE B ot R B RIAII R - FUARAI A HAEME ActRIla-mFe B8R
IR E BB -

(0138 #HH L AEHE 20 EEMWEEE F K5 A
MDA-MB-231-luc-D3H2LN #lff - 7ERERER T RIRTER 1S B i E 2 5 (E
THICERE - 8/ NEFC 14 SRBHE (BEEEEEE £ A/K-PBS) GHEHE
12 € R ActRIla-mFe (10 mg/kg @ FEEMR - R TES) 165K - B 9
LB AR ST B A ActRIla-mFc Y65 - #/NEGEER 4 REE B $18 4
Py B LB RS AR T R -
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[0139]  ActRla-mFc JAEAHBEI RS IEREC BREE LY - £
S EBIE - 14 ERERIERC/NEF 12 ERERIEER R S E5H
BIAZTR T 12 ER& ActRIla-mFe IG5 /NEPIE 4 SRR 3)-
BNIEE BN ERIGER C/ NE P ESLETRV T 10 65 -

(0140 Bt - ActRlla-mFc VAREREZ NV NEFFIE - ZHFZEEE 40 K
Bk FrE (14/14) BEBEER ./ NEEIECBRE AR (AR
WFeEYc NEEREERIRHERR 7 ) » M ActRIla-mFe &</ NEFIERE

(2/12) BEFECEEMELAIEBEEOLIT - 228 45 KRBk - 12 &% ActRlla-mFc
IR /NEF 3 EEIECEE MASRREESTlr - BAREHES 2/ NE P —
FHOIEC -

(01411 [t » EHEEBIEFEEEIF - ActRIla-mFe VERHESER
MR RE B MR BREFE - LLFERHER ActRIla-Fe ®J A (T
) BSERERMIERE RS (GEIFIT - MRREBERMERE) /5
BRIGRNEEEZIE -

EhiEd) 6 - B ActRlla-Fec EH

[0142] EIHRIBAI At A 2T ActRIla BEEHELH LA
W02006/012627 AB < BIBEEFFEER (2R, - B0 55-60 B) F1 > BZH
a2 LA5 | B A B I AR F - BAUBEERE AR ActRIla ZHEAMEZ
C RimEE (& 15 HIERR) - SEFEECFYI2RT (Fe &iaiiT
#%%) (SEQID NO: 12) :

ILGRSETQECLFENANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNIS

GSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEM
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TGGGTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP

EVKFENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKC

KVSNKALPVPIEKTISKAKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYP

SDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQOQGNVESCS

VMHEALHNHYTOQKSLSLSPGK

LA RARGEA

[0143)  ASCFriR R A ABE R EFIFELLLLS ARy A2
A WEE—E RN EE R E R A Bt FRR LS | 89 77 A —
fix - EEEZR  NEFER (BEACEMTER) KRR -

[0144] @WHECHREOYREERBEG B LRERAABREHEY
HFEIRGIPERY o BAERIAE KLU T e B SRR ER 1% - 5P 8L
HRPE RSN S RN S R - ARA EREGREEDSS
FH & UM | B B [F] B Y e B iR — e AR E A S M — i
MHESE -

Gt EIEED!
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<110>XBHEREIE/A H]

<120>

<130> TW09710389

<140>

<141> 2008-02-01

<150> 60/899,070
<151> 2007-02-01

<150> 61/000,540
<151> 2007-10-25

<160> 17

<170>

<210> 1
<211> 513
<212> PRT

<213> HEA

<400> 1

Met

1

Ser

Phe

Pro

Lys

65

Asp

Ser

Lys

Pro

val

145

Tyr

Gly Ala Ala
Ser Gly Ala
20

Asn Ala Asn
35

Cys Tyr Gly
50

Asn Ile Ser

Asp Ile Asn

Pro Glu val

100

Phe Ser Tyr
115

Val Thr Pro
130

Pro Leu Met

Arg His His

0

Ala

Ile

Trp

Asp

Gly

Cys

85

Tyr

Phe

Lys

Leu

Lys

PCT/US2008/001429

PatentIn 3.3 i}

Lys

Leu

Glu

Lys

Ser

70

Tyr

Phe

Pro

Pro

Ile

150

Met

Leu

Gly

Lys

Asp

55

Ile

Asp

Cys

Glu

Pro

135

Ala

Ala

Ala

Arg

Asp

40

Lys

Glu

Arg

Cys

Met

120

Tyr

Gly

Tyr

Phe

Ser

25

Arg

Arg

Ile

Thr

Cys

105

Glu

Tyr

Ile

Pro

Z7IES

Ala Val
10

Glu Thr

Thr Asn

Arg His

val Lys
75

Asp Cys
90

Glu Gly

Val Thr

Asn Ile

val Ile

155

Pro Val

1

1EEFR -ActRITa FEHIEI R HIGEETEG LR 2 Rk

Phe

Gln

Gln

Cys

60

Gln

val

Asn

Gln

Leu

140

Cys

Leu

Leu

Glu

Thr

45

Phe

Gly

Glu

Met

Pro

125

Leu

Ala

Val

Ile

Cys

30

Gly

Ala

Cys

Lys

Cys

110

Thr

Tyr

Phe

Pro

Ser

15

Leu

val

Thr

Trp

Lys

95

Asn

Ser

Ser

Trp

Thr

Cys

Phe

Glu

Trp

Leu

80

Asp

Glu

Asn

Leu

Val

160

Gln
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Asp

Gln

Ala

Asp

225

Met

Thr

Gly

Leu

Glu

305

Arg

Cys

Ala

Glu

Ile

385

Cys

Glu

Val

Ala

Asp

465

Gln

Pro

Leu

Gln

210

Lys

Lys

Ser

Ser

Cys

290

Asp

Asp

Ile

Gly

Val

370

Asp

Thr

Glu

His

Gly

450

Ala

Met

Gly
Leu
195
Leu
Gln
His
val
Leu
275
His
Ile
Ile
Ala
Asp
355
Leu
Met
Ala
Ile
Lys
435
Met

Glu

Gln

Pro

180

Glu

Leu

Ser

Glu

Asp

260

Ser

Ile

Pro

Lys

Asp

340

Thr

Glu

Tyr

Ala

Gly

420

Lys

Ala

Ala

Arg

165

Pro

Val

Asn

Trp

Asn

245

Val

Asp

Ala

Gly

Ser

325

Phe

His

Gly

Ala

Asp

405

Gln

Lys

Met

Arg

Leu
485

Pro

Lys

Glu

Gln

230

Ile

Asp

Phe

Glu

Leu

310

Lys

Gly

Gly

Ala

Met

390

Gly

His

Arg

Leu

Leu

470

Thr

Pro

Ala

Tyr

215

Asn

Leu

Leu

Leu

Thr

295

Lys

Asn

Leu

Gln

Ile

375

Gly

Pro

Pro

Pro

Cys

455

Ser

Asn

Ser

Arg

200

Val

Glu

Gln

Txp

Lys

280

Met

Asp

vVal

Ala

Val

360

Asn

Leu

Val

Ser

Val

440

Glu

Ala

Ile

Pro

185

Gly

Ala

Tyr

Phe

Leu

265

Ala

Ala

Gly

Leu

Leu

345

Gly

Phe

Val

Asp

Leu

425

Leu

Thr

Gly

Ile

170

Leu

Arg

Val

Glu

Ile

250

Ile

Asn

Arg

His

Leu

330

Lys

Thr

Gln

Leu

Glu

410

Glu

Arg

Ile

Cys

Thr
490

Leu

Phe

Lys

Val

235

Gly

Thr

val

Gly

Lys

315

Lys

Phe

Arg

Arg

Trp

395

Tyr

Asp

Asp

Glu

Val

475

Thr

Gly

Gly

Ile

220

Tyr

Ala

Ala

Val

Leu

300

Pro

Asn

Glu

Arg

Asp

380

Glu

Met

Met

Tyr

Glu

460

Gly

Glu

Leu

Cys

205

Phe

Ser

Glu

Phe

Ser

285

Ala

Ala

Asn

Ala

Tyr

365

Ala

Leu

Leu

Gln

Trp

445

Cys

Glu

Asp

Lys

190

val

Pro

Leu

Lys

His

270

Trp

Tyr

Ile

Leu

Gly

350

Met

Phe

Ala

Pro

Glu

430

Gln

Trp

Arg

Ile

175

Pro

Trp

Ile

Pro

Arg

255

Glu

Asn

Leu

Ser

Thr

335

Lys

Ala

Leu

Ser

Phe

415

Val

Lys

Asp

Ile

val
495

Leu
Lys
Gln
Gly
240
Gly
Lys
Glu
His
His
320
Ala
Ser
Pro
Arg
Arg
400
Glu
Val
His
His
Thr

480

Thr
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Val Val Thr Met Val Thr Asn Val Asp Phe Pro Pro Lys Glu Ser Ser

Leu

<210> 2

<21l>
<212>
<213>

<400> 2

Ile

Trp

Asp

Gly

Cys

65

Tyr

Phe

Lys

Leu

Glu

Lys

Ser

50

Tyr

Phe

Pro

Pro

<210> 3

<211l>
<212>
<213>

<400> 3

Ile
1

Trp

Asp

Gly

Cys

65

Tyr

Leu

Glu

Lys

Ser

50

Tyr

Phe

115
PRT

HEA

Gly

Lys

Asp

35

Ile

Asp

Cys

Glu

Pro
115

100
PRT

BEA

Gly

Lys

Asp

35

Ile

Asp

Cys

500

Arg

Asp

20

Lys

Glu

Arg

Cys

Met
100

Arg

Asp

20

Lys

Glu

Arg

Cys

Ser

Arg

Arg

Ile

Thr

Cys

85

Glu

Ser

Arg

Arg

Ile

Thr

Cys

Glu

Thr

Arg

Val

Asp

70

Glu

Val

Glu

Thr

Arg

Val

Asp

70

Glu

Thr

Asn

His

Lys

55

Cys

Gly

Thr

Thr

Asn

His

Lys

55

Cys

Gly

Gln

Gln

Cys

505

Glu

Thr
25

Phe

40

Gln

val

Asn

Gln

Gln

Gln

Cys

40

Gln

Val

Asn

Gly

Glu

Met

Pro
105

Glu

Thr

25

Phe

Gly

Glu

Met

Cys

10

Ala

Cys

Lys

Cys

90

Thr

Cys

10

Gly

Ala

Cys

Lys

Cys

Leu

Val

Thr

Trp

Lys

75

Asn

Ser

Leu

Val

Thr

Trp

Lys

75

Asn

Phe

Glu

Trp

Leu

60

Asp

Glu

Asn

Phe

Glu

Trp

Leu

60

Asp

Glu

Phe

Pro

Lys

45

Asp

Ser

Lys

Pro

Phe

Pro

Lys

45

Asp

Ser

Lys

510

Asn

Cys

30

Asn

Asp

Pro

Phe

Val
110

Asn

Cys

30

Asn

Asp

Pro

Phe

Ala

15

Tyr

Ile

Ile

Glu

Ser

95

Thr

Ala

15

Tyr

Ile

Ile

Glu

Ser

Asn
Gly
Ser
Asn
Val
80.

Tyr

Pro

Asn
Gly
Ser
Asn
Val

80

Tyr
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Phe Pro Glu

<210> 4
<211> 1542
<212> DNA

<213> FHEA

<400> 4

atgggagctg
atacttggta
agaaccaatc
tttgctacct
gatgatatca
tatttttgtt
gaagtcacac
ctctattcct
tacaggcatc
cccccacctt
ggaagatttg
tttccaatac
atgaagcatg
gtggatcttt
gctaatgtgg
gcatatttac
agggacatca
tttgggttgg
ggtacccgga
gcatttttga
tgtactgctg
cagcatccat
ttaagagatt
tgttgggatc
cagatgcaga
gtgacaaatg

<210> 5
<211> 345
<212> DNA

<213> FHEEA

<400> 5

atacttggta
agaaccaatc
tttgctacct
gatgatatca
tatttttgtt
gaagtcacac

<210> 6
<211> 225
<212> PRT

<213> ATF

<220>

85

Met
100

ctgcaaagtt
gatcagaaac
aaactggtgt
ggaagaatat
actgctatga
gctgtgaggg
agcccacttc
tggtgccact
acaagatggc
ctccattact
gttgtgtctg
aggacaaaca
agaacatatt
ggctgatcac
tctcttggaa
atgaggatat
aaagtaaaaa
ccttaaaatt
ggtacatggc
ggatagatat
cagatggacc
ctcttgaaga
attggcagaa
acgacgcaga
gactaacaaa
ttgactttcc

gatcagaaac
aaactggtgt
ggaagaatat
actgctatga
gctgtgaggg
agcccacttc

el

ggcgtttgcce
tcaggagtgt
tgaaccgtgt
ttctggttcc
caggactgat
caatatgtgt
aaatccagtt
tatgttaatt
ctaccctect
agggttgaaa
gaaagcccag
gtcatggcaa
acagttcatt
agcatttcat
tgaactgtgt
acctggccta
tgtgctgttg
tgaggctggce
tccagaggta
gtatgccatg
tgtagatgaa
catgcaggaa
acatgctgga
agccaggtta
tattattacc
tcccaaagaa

tcaggagtgt
tgaaccgtgt
ttctggttcce
caggactgat
caatatgtgt
aaatccagtt

20

gtctttctta
cttttcttta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaagc
gcggggattg
gtacttgttc
ccactgcagt
ttgcttaacg
aatgaatacg
ggtgcagaaa
gaaaagggtt
catattgcag
aaagatggcc
aaaaacaacc
aagtctgcag
ttagagggtg
ggattagtcc
tacatgttgce
gttgttgtge
atggcaatgce
tcagctggat
acagaggaca
tctagtctat

cttttcttta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaagc

tctcetgtte
atgctaattg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccctatta
tcatttgtgce
caactcaaga
tattagaagt
aatatgtggc
aagtctacag
aacgaggcac
cactatcaga
aaaccatggc
acaaacctgc
tgacagcttg
gcgataccca
ctataaactt
tatgggaact
catttgagga
ataaaaaaaa
tctgtgaaac
gtgtaggtga
ttgtaacagt
ga

atgctaattg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccc

95

ttcaggtgcet
ggaaaaagac
gcggcattgt
ttgttggctg
ccctgaagta
tccagagatg
caacatcctg
attttgggtg
cccaggacca
gaaagcaagg
tgtcaaaata
tttgcctgga
cagtgttgat
ctttcttaag
tagaggattg
catatctcac
cattgctgac
tggacaggtt
ccaaagggat
ggcttctege
ggaaattggc
gaggcctgtt
cattgaagaa
aagaattacc
ggtcacaatg

ggaaaaagac
gcggcattgt
ttgttggctg
ccctgaagta
tccagagatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1542

60

120
180
240
300
345

-
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<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<220>

<221>
<222>
<223>

<400> 6

Thr

1

Ser

Arg

Pro

Ala

65

Val

Tyr

Thr

Leu

Cys

145

Ser

Asp

Ser

Ala

Lys

His

Val

Thr

Glu

50

Lys

Ser

Lys

Ile

Pro

130

Leu

Asn

Ser

Arg

Leu
210

Thr

Phe

Pro

35

Val

Thr

Val

Cys

Ser

115

Pro

Val

Gly

Asp

Trp

195

His

MOD_RES
(43)
Asp or Ala

MOD_RES
(100)
Lys X Ala

MOD_RES
(212)
Asn 3K Ala

Cys

Leu

20

Glu

Lys

Lys

Leu

Xaa

100

Lys

Ser

Lys

Gln

Gly

180

Gln

Xaa

Pro

5

Phe

Val

Phe

Pro

Thr

85

Val

Ala

Arg

Gly

Pro

165

Pro

Gln

His

Pro

Pro

Thr

Asn

Arg

70

val

Ser

Lys

Glu

Phe

150

Glu

Phe

Gly

Tyr

ATLFII L © SrissEng

Cys

Pro

Cys

Trp

55

Glu

Leu

Asn

Gly

Glu

135

Tyr

Asn

Phe

Asn

Thr
215

Pro

Lys

Val

40

Tyr

Glu

His

Lys

Gln

120

Met

Pro

Asn

Leu

val

200

Gln

Ala

Pro

25

Val

Val

Gln

Gln

Ala

105

Pro

Thr

Ser

Tyr

Tyr

185

Phe

Lys

Pro

10

Lys

Val

Asp

Tyr

Asp

90

Leu

Arg

Lys

Asp

Lys

170

Ser

Ser

Ser

Glu

Asp

Xaa

Gly

Asn

75

Trp

Pro

Glu

Asn

Ile

155

Thr

Lys

Cys

Leu

Leu

Thr

Val

Val

60

Ser

Leu

Val

Pro

Gln

140

Ala

Thr

Leu

Ser

Ser
220

Leu

Leu

Ser

45

Glu

Thr

Asn

Pro

Gln

125

val

Val

Pro

Thr

Val

205

Leu

Gly

Met

30

His

Val

Tyr

Gly

Ile

110

Val

Ser

Glu

Pro

Val

i90

Met

Ser

Gly

15

Ile

Glu

His

Arg

Lys

95

Glu

Tyr

Leu

Trp

Val

175

Asp

His

Pro

Pro

Ser

Asp

Asn

Val

80

Glu

Lys

Thr

Thr

Glu

160

Leu

Lys

Glu

Gly
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225

<210> 7

<211>
<212>
<213>

<220>

<223> ANTLFFIZHR « SRsEE

<400> 7

Ile

1

Trp

Asp

Gly

Cys

65

Tyr

Phe

Lys

Pro

Lys

145

Val

Asp

Tyr

Asp

Leu

225

Arg

Lys

Leu

Glu

Lys

Ser

50

Tyr

Phe

Pro

Pro

Glu

130

Asp

Asp

Gly

Asn

Trp

210

Pro

Glu

Asn

344
PRT

ALFF

Gly

Lys

Asp

35

Ile

Asp

Cys

Glu

Pro

115

Leu

Thr

val

Val

Ser

195

Leu

Val

Pro

Gln

Arg

Asp

20

Lys

Glu

Arg

Cys

Met

100

Thr

Leu

Leu

Ser

Glu

180

Thr

Asn

Pro

Gln

Val

Ser

Arg

Arg

Ile

Thr

Cys

85

Glu

Gly

Gly

Met

His

165

val

Tyr

Ile

Val
245

Ser

Glu

Thr

Axg

Val

Asp

70

Glu

val

Gly

Gly

Ile

150

Glu

His

Arg

Lys

Glu

230

Tyr

Leu

Thr

Asn

His

Lys

55

Cys

Gly

Thr

Gly

Pro

135

Ser

Asp

Asn

Val

Glu

215

Lys

Thr

Thr

Gln

Gln

Cys

40

Gln

val

Asn

Gln

Thr

120

Ser

Arg

Pro

Ala

Val

200

Tyr

Thr

Leu

Cys

Glu

Thr

25

Phe

Gly

Glu

Met

Pro

105

His

Val

Thr

Glu

Lys

185

Ser

Lys

Ile

Pro

Leu

Cys

Gly

Ala

Cys

Lys

Cys

90

Thr

Thr

Phe

Pro

Val

170

Thr

Val

Cys

Ser

Pro

250

Val

Leu

Val

Thr

Trp

Lys

75

Asn

Ser

Cys

Leu

Glu

155

Lys

Lys

Leu

Lys

Lys

235

Ser

Lys

Phe

Glu

Trp

Leu

60

Asp

Glu

Asn

Pro

Phe

140

Val

Phe

Pro

Thr

val

220

Ala

Arg

Gly

Phe

Pro

Lys

45

Asp

Ser

Lys

Pro

Pro

125

Pro

Thr

Asn

Arg

val

205

Ser

Lys

Glu

Phe

Asn

Cys

30

Asn

Asp

Pro

Phe

Val

110

Cys

Pro

Cys

Trp

Glu

190

Leu

Asn

Gly

Glu

Tyr

Ala

15

Tyr

Ile

Ile

Glu

Ser

95

Thr

Pro

Lys

Val

Tyr

175

Glu

His

Lys

Gln

Met

255

Pro

Asn

Gly

Ser

Asn

val

80

Tyr

Pro

Ala

Pro

val

160

Val

Gln

Gln

Ala

Pro

240

Thr

Ser
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Asp Ile

Lys Thr
290

Ser Lys
308

Ser Cys

Ser Leu

<210> 8
<211l> 21
<212> PR

Ala

275

Thr

Leu

Ser

Ser

T

<213> i

<400> 8

260

vVal

Pro

Thr

Val

Leu
340

élu
Pro
Val
Met

325

Ser

Trp

Val

Asp

310

His

Pro

Glu
Leu
295
Lys

Glu

Gly

Ser

280

Asp

Ser

Ala

Lys

265

Asn Gly Gln

Ser Asp Gly

Arg Trp Gln
315

Leu His Asn
330

Pro

Ser

300

Gln

His

270

Glu Asn Asn
285

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln
335

Tyr

Tyr

Phe

320

Lys

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile

1

5

Ser Tyr Ile Tyr Ala

<210> 9
<211> 22

<212> PRT
<213> RHEYRE

<220>

20

10

<223> REEVREZ R « ARRRASAHESE D AaRRIR IS LAK

<400> 9

15

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly

1

Ala Val Phe Val Ser Pro

<210> 10
<211> 20

<212> PRT

<213> REFEYHE

<220>

20

5

<223> RENGEVRZ T : [RAERK

<400> 10

10

15

Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Ser Cys

1

Ser Ser Gly Ala

5

10

15
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<210> 11
<211> 9
<212> PRT

20

<213> ATF¥

<220>

<223> ALYz - Sk

<400> 11

| Ile Leu Gly Arg Ser Glu Thr Gln Glu

1

<210> 12
<211> 329
<212> PRT

<213> AT

<220>

5

<223> ANTLRFFIitiat - SRAHsEes

<400> 12
Ile Leu Gly
1
Trp Glu Lys
Asp Lys Asp
35

Gly Ser Ile
50

Cys Tyr Asp
65

Tyr Phe Cys
Phe Pro Glu
Ala Pro Glu

115

Pro Lys Asp
130

Val val Asp
145

Val Asp Gly

Gln Tyr Asn

Arg

Asp

20

Lys

Glu

Arg

Cys

Met

100

Leu

Thr

Val

vVal

Ser
180

Ser

Arg

Arg

Ile

Thr

Cys

85

Thr

Leu

Leu

Ser

Glu

165

Thr

Glu

Thr

Arg

Val

Asp

70

Glu

Gly

Gly

Met

His

150

Val

Tyr

Thr

Asn

His

Lys

55

Cys

Gly

Gly

Gly

Ile

135

Glu

His

Arg

Gln

Gln

Cys

40

Gln

val

Asn

Gly

Pro

120

Ser

Asp

Asn

Val

Glu

Thr

25

Phe

Gly

Glu

Met

Thr

105

Ser

Arg

Pro

Ala

Val
185

Cys

10

Gly

Ala

Cys

Lys

Cys

90

His

Val

Thr

Glu

Lys

170

Ser

Leu

Val

Thr

Trp

Lys

75

Asn

Thr

Phe

Pro

Val

155

Thr

Val

Phe

Glu

Trp

Leu

60

Asp

Glu

Cys

Leu

Glu

140

Lys

Lys

Leu

Phe

Pro

Lys

45

Asp

Ser

Lys

Pro

Phe

125

Val

Phe

Pro

Thr

Asn

Cys

30

Asn

Asp

Pro

Phe

Pro

110

Pro

Thr

Asn

Arg

Val
190

Ala

15
Tyr
Ile
Ile
Glu
Ser

95
Cys
Pro
Cys
Trp
Glu

175

Leu

Asn

Gly

Ser

Asn

Val

80

Tyxr

Pro

Lys

Val

Tyr

160

Glu

His
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-

R

7

P

Gln

Ala

Pro

225

Thr

Ser

Tyr

Tyr

Phe

305

Lys

<210>
<211>
<212>
<213>

Asp

Leu

210

Arg

Lys

Asp

Lys

Ser

290

Ser

Ser

<220>

<223>

<400>

13
369
PRT

AT

13

Trp

195

Pro

Glu

Asn

Ile

Thr

275

Lys

Cys

Leu

Met Asp Ala

i

Ala

Gln

Gln

Cys

65

Gln

Val

Asn

Val

Glu

Thr

50

Phe

Gly

Glu

Met

Phe

Cys

35

Gly

Ala

Cys

Lys

Cys
115

Leu

val

Pro

Gln

Ala

260

Thr

Leu

Ser

Ser

Met

Val

20

Leu

Val

Thr

Trp

Lys

100

Asn

Asn

Pro

Gln

Val

245

Val

Pro

Thr

Val

Leu
325

Lys

5

Ser

Phe

Glu

Trp

Leu

85

Asp

Glu

Gly

Ile

Val

230

Ser

Glu

Pro

Val

Met

310

Ser

Arg

Pro

Phe

Pro

Lys

70

Asp

Ser

Lys

Lys

Glu

215

Tyr

Leu

Trp

vVal

Asp

295

His

Pro

AL il - 5 st

Gly

Gly

Asn

Cys

55

Asn

Asp

Pro

Phe

Glu
200
Lys
Thr
Thr
Glu
Leu
280
Lys

Glu

Gly

Leu
Ala
Ala

40
Tyr
Ile
Ile

Glu

Ser
120

Tyr

Thr

Leu

Cys

Ser

265

Asp

Ser

Ala

Lys

Cys

Ala

25

Asn

Gly

Ser

Asn

val

105

Tyr

Lys

Ile

Pro

Leu

250

Asn

Ser

Arg

Leu

Cys
10

‘Ile

Trp

Asp

Gly

Cys

90

Tyr

Phe

Cys

Ser

Pro

235

Val

Gly

Asp

Trp

His
315

Val

Leu

Glu

Lys

Ser

75

Tyr

Phe

Pro

Lys

Lys

220

Ser

Lys

Gln

Gly

Gln

300

Asn

Leu

Gly

Lys

Asp

60

Ile

Asp

Cys

Glu

val
205
Ala
Arg
Gly
Pro
Ser
285

Gln

His

Leu
Arg
Asp

45
Lys
Glu
Arg

Cys

Met
125

Ser

Lys

Glu

Phe

Glu

270

Phe

Gly

Tyr

Leu

Ser
30

Arg

Arg

Ile

Thr

Cys

110

Glu

Asn

Gly

Glu

Tyr

255

Asn

Phe

Asn

Thr

Cys

15

Glu

Thr

Arg

Val

Asp

95

Glu

Val

Lys

Gln

Met

240

Pro

Asn

Leu

Val

Gln
320

Gly

Thr

Asn

His

Lys

80

Cys

Gly

Thr
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Gln Pro Thr Ser Asn Pro Val Thr Pro Lys Pro Pro Thr Gly Gly Gly
130 135 140

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
145 150 155 160

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
165 170 175

BArg Thr Pro Glu Val Thr Cys Val val val Asp Val Ser His Glu Asp
180 185 130

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
195 200 205

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
210 215 220

Val Ser Val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
225 230 235 240

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Val Pro Ile Glu Lys
245 250 255

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
260 265 270

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
275 280 285

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
290 295 300

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

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
325 330 335

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
340 345 350

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
355 360 365

Lys

<210> 14
<211> 1114
<212> DNA

<213> ATLFF%

<220>
<223> ANTFHz il - SRase

<400> 14

atggatgcaa tgaagagagg gctctgctgt gtgctgctgc tgtgtggagc agtcttegtt 60

tcgccecggeg ccgctatact tggtagatca gaaactcagg agtgtcectttt tttaatgeta 120
10

-
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attgggaaaa
aacggcggca
aggttgttgg
cagccctgaa
ttttececggag
cggtggtgga
agtcttectc
cacatgcgtg
ggacggcgtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce
ggggaacgtc
gagcctctcce

<210> 15
<211> 5
<212> PRT
<213>

<220>

agacagaacc
ttgttttgct
ctggatgata
gtatatttct
atggaagtca
actcacacat
ttccceccaa
gtggtggacg
gaggtgcata
gtcagcgtcce
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
teccttettec
ttctcatgct
ctgtctcecgg

AL

aatcaaactg
acctggaaga
tcaactgcta
gttgctgtga
cacagcccac
gcccaccgtyg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcect
aagccctcecec
cacaggtgta
cctgectggt
agccggagaa
tctatagcaa
ccgtgatgca
gtaaatgaga

<223> ATFEFZ i - SOk

<400> 15

Thr Gly Gly Gly Gly

1

<210> 16
<211> 5
<212> PRT

5

<213> ATF%

<220>

<223> ANLFFIz i - & Ak

<400> 16

Ser Gly Gly Gly Gly

1

<210> 17
<211> 6
<212> PRT

5

<213> AT

<220>

<223> Alﬁﬁﬂi?ﬁiﬁ:éﬁﬁ 6xHis #EEQ

<400> 17

His His His His His His

1

5

gtgttgaacc
atatttctgg
tgacaggact
gggcaatatg
ttcaaatcca
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agtccccatc
caccctgeccc
caaaggcttc
caactacaag
gctcaccgtg
tgaggctctg
attc

11

gtgttatggt
ttccattgaa
gattgtgtag
tgtaatgaaa
gttacaccta
gaactcctgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagceg
accacgcectce
gacaagagca
cacaaccact

gacaaagata
tagtgaaaca
aaaaaaaaga
agttttctta
agccacccac
ggggaccgtc
ccecctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
aggagatgac
acatcgccgt
ccgtgectgga
ggtggcagcea
acacgcagaa

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1114
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