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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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A3 ActRIla A B8 & G A 5l & T

MGAAAKILAFAVFLISCSSGAILGRSETQECLFFNANW
EKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIEIVK
QGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEK
FSYFPEMEVTQPTSNPVTPKPPYYNILLYSLVPLMLIAGIV
ICAFWVYRHHKMAYPPVLVPTQDPGPPPPSPLLGLKPLQLL
EVKARGRFGCVWKAQLLNEYVAVKIFPIQDKQSWQNEYE
VYSLPGMKHENILQFIGAEKRGTSVDVDLWLITAFHEKGSL
SDFLKANVVSWNELCHIAETMARGLAYLHEDIPGLKDGHK
PAISHRDIKSKNVLLKNNLTACIADFGLALKFEAGKSAGDT
HGQVGTRRYMAPEVLEGAINFQRDAFLRIDMYAMGLVLW
ELASRCTAADGPVDEYMLPFEEEIGQHPSLEDMQEVVVHK
KKRPVLRDYWQKHAGMAMLCETIEECWDHDAEARLSAGC
VGERITQMQRLTNIITTEDIVIVVTMVTNVDFPPKESSL
( SEQ ID NO: 1)

TR WwETEH R R RBHBEALEL N-EEBEA
it 4 26 Ao 8 T &) &% -

A# ActRIla T M (mid) BT 2 SKAF

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKR
RHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSP
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EVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPP( SEQ
ID NO: 2)

BEE NAX®AFMEATILG... , EEEHRALALR
FIRnBENXBKRPREZ TAIL... ;N K% A5 5 - lRIHRZ
C kw "TAEAE , wT & &K - "TRE A2 HFF5 (A5 F
5 ) % F

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKR
RHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSP

® EVYFCCCEGNMCNEKFSYFPEM ( SEQ ID NO: 3)

Y% " AN #8 ActRIla AT % & Z M B & 5 & T ( Genbank
#% B NM_001616 = 4% ¥ & 164-1705)

ATGGGAGCTGCTGCAAAGTTGGCGTTTGCCGTCTTT
CTTATCTCCTGTTCTTCAGGTGCTATACTTGGTAGATCAG
AAACTCAGGAGTGTCTTTTCTTTAATGCTAATTGGGAAA
AAGACAGAACCAATCAAACTGGTGTTGAACCGTGTTATG
GTGACAAAGATAAACGGCGGCATTGTTTTGCTACCTGGA
AGAATATTTCTGGTTCCATTGAAATAGTGAAACAAGGTT
GTTGGCTGGATGATATCAACTGCTATGACAGGACTGATT
GTGTAGAAAAAAAAGACAGCCCTGAAGTATATTTTTGTT
GCTGTGAGGGCAATATGTGTAATGAAAAGTTTTCTTATTT
TCCAGAGATGGAAGTCACACAGCCCACTTCAAATCCAGT
TACACCTAAGCCACCCTATTACAACATCCTGCTCTATTCC
TTGGTGCCACTTATGTTAATTGCGGGGATTGTCATTTGTG
CATTTTGGGTGTACAGGCATCACAAGATGGCCTACCCTC
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CTGTACTTGTTCCAACTCAAGACCCAGGACCACCCCCAC
CTTCTCCATTACTAGGGTTGAAACCACTGCAGTTATTAGA
AGTGAAAGCAAGGGGAAGATTTGGTTGTGTCTGGAAAGC
CCAGTTGCTTAACGAATATGTGGCTGTCAAAATATTTCC
AATACAGGACAAACAGTCATGGCAAAATGAATACGAAG
TCTACAGTTTGCCTGGAATGAAGCATGAGAACATATTAC
AGTTCATTGGTGCAGAAAAACGAGGCACCAGTGTTGATG
TGGATCTTTGGCTGATCACAGCATTTCATGAAAAGGGTT
® CACTATCAGACTTTCTTAAGGCTAATGTGGTCTCTTGGAA
TGAACTGTGTCATATTGCAGAAACCATGGCTAGAGGATT
GGCATATTTACATGAGGATATACCTGGCCTAAAAGATGG
CCACAAACCTGCCATATCTCACAGGGACATCAAAAGTAA
AAATGTGCTGTTGAAAAACAACCTGACAGCTTGCATTGC
TGACTTTGGGTTGGCCTTAAAATTTGAGGCTGGCAAGTC
TGCAGGCGATACCCATGGACAGGTTGGTACCCGGAGGTA
CATGGCTCCAGAGGTATTAGAGGGTGCTATAAACTTCCA
AAGGGATGCATTTTTGAGGATAGATATGTATGCCATGGG
ATTAGTCCTATGGGAACTGGCTTCTCGCTGTACTGCTGCA
GATGGACCTGTAGATGAATACATGTTGCCATTTGAGGAG
GAAATTGGCCAGCATCCATCTCTTGAAGACATGCAGGAA
GTTGTTGTGCATAAAAAAAAGAGGCCTGTTTTAAGAGAT
TATTGGCAGAAACATGCTGGAATGGCAATGCTCTGTGAA
ACCATTGAAGAATGTTGGGATCACGACGCAGAAGCCAGG
TTATCAGCTGGATGTGTAGGTGAAAGAATTACCCAGATG
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CAGAGACTAACAAATATTATTACCACAGAGGACATTGTA
ACAGTGGTCACAATGGTGACAAATGTTGACTTTCCTCCC
AAAGAATCTAGTCTATGA ( SEQ ID NO: 4)
4 %5 N3 ActRIla T E M (mist) %2 KX % EF 5
o F :
ATACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTC
TTTAATGCTAATTGGGAAAAAGACAGAACCAATCAAACT
GGTGTTGAACCGTGTTATGGTGACAAAGATAAACGGCGG
® CATTGTTTTGCTACCTGGAAGAATATTTCTGGTTCCATTG
AAATAGTGAAACAAGGTTGTTGGCTGGATGATATCAACT
GCTATGACAGGACTGATTGTGTAGAAAAAAAAGACAGCC
CTGAAGTATATTTTTGTTGCTGTGAGGGCAATATGTGTAA

TGAAAAGTTTTCTTATTTTCCAGAGATGGAAGTCACACA
GCCCACTTCAAATCCAGTTACACCTAAGCCACCC(SEQID

NO: 5)

- HEZERBREHFT O ABEAGHAPERTEM
ActRIla 2 K6 B XA LB X F ik ° oo R X Al 2 45 35
Csra M ActRIla % Bk , — Ak 1k 45 & & ActRIla Z & 2 H
IRz SRR e mAXAAZHE T THEME ActRIla % Ak
3 ActRIla T @ XHFEMRARAKALBIPBR AR L /24748
(e Xe8 - hEERARKREEHHB L) - T ELELH
ActRIla $ R A H R &% () FiLE AA- AB - BB
20E CRE FEAZHANBTLELESLSZEANE - RE
Mo FALEHE S M ActRIIa 2 Bk X 1 ncM R B X BE&EF
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$miEILE AA S A - ActRITa T @2 bR B FIL £ & A
A - A THEG Bk THELTERELETL SN0
ActRIla % Bk - TE M FIL £ & 4% ActRIla $ R 2 T # &
# SEQ ID NO: 237~ 12 R 13 AR BAZTEMS K o
SEQ ID NO: 7 14 # & ActRIla-hFc - B & ¥ 4 6 ¥ #& —
B o TAEAMELEL AN ActRIla $ K2 £ T 6 64
B ActRlla Z @ Z B IBRIZREHAF T @ flo T L % F
Bk (mellitin) AT % % % (SEQID NO: 8) ~ aa &k %B 4% &
@ s s A (TPA)H % F(SEQIDNO: 9) & & £ ActRIla
B % ¥+ (SEQ ID NO: 10) - SEQ ID NO: 13 #f 3 %8 2
ActRIla-hFc % Bk A TPA a7 & F -
ActRIIa % BK Z s £ 8 M K & T £ & # £ B % %
ActRIla Z2 R X MBI RE R BRELEALZ S KM EF -
AN R BT HERLBARBGFCroZHIH (¥ 4
Merrifield Bl 48 f-Moc % t-Boc bt 2 ) RILZ 4 & - T (K
TR A XKL BILEEAR) EAREKBEHARNKRNE T
® & ActRIlaZ 8 B FN S X E KB E 2B (M
wOE ) R ERRER K -

ActRIla % Bk 2 ) fe B H 2 B T £ & i £ 8 % 5
ActRIla 2 k2 B R X E BB g4 24+ 28154 %KX
EmER - -TELAEBRALHHK
EFAXRBEFLENETZIERBE2RAE (P H) 94
FER - LA FXEAERETHF P ActRIla 2 K2 i 8 8 &
8% B SEQIDNO: 2 X3 2 BABFINE DY 7T5%— R &

R A& A T L% ActRIla
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AERFY - A FERAT iR AEAFAREAR SEQID
NO:2 &% 3 zmABAFINE DY 80% 85%90%°95%~97% -
98% ~ 99% % 100% — Rty s A & A 7] -

DS R TESENE BRI ARBLEN (H @
BIGHRNAHHETRNETEORBERZIRNE) 2B HRE
# ActRIla 3 phz & #m A 4 - HF L HE 4 2 ActRIla %
e @ ZBEUARYGIBILELLSAHEFTHERALSARAEEZX
ActRIla % Bk Z sh fe S 2 #h - & 15 46 2 ActRIla % BK 7% T ( 4

@ ) iumrERRA BAXFomEL Rel@E o D
EHEAHNORBECE ORI ERYE  RAERBEER K
BEAS - R BB Y HEEMNB,BERIKEABRLEHE AN
MEABROBME®R (A FREE) F€EHAEs T4

MEMLEALA XZHE FERAEBREAB RENBE L 2
B sk AA R 2% B o ActRIIa % BR 2 B R 8 5 7| &

BILRFELADERABRD T HINA G F-HEHE ActRIla %
BR A M A EFH A A ActRlla 2 kx A X Al P A2 42 R E
® by AE 1 R EEE -

AXEAEREH Y AFTABEERAREAE ALY SRZ
BRAILZIHERES ActRIla 2 KGR XA IALE XIS
ko MFERETEEEUNIIAXR AR S ABEA LA
B O-ER N-ZEBAAMLE - RABKHER
BmAALARNME RSB T At R MHEEI
ZZHKRAENRALABRESE-X- BB RLAERSE-X-4% K&
(B¢ "X, bzt BAEk) - SEFTHBE— X3 M
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Y% B RGRERAEASWEF AR ActRIla 2 KX F 7] F
K4 EF AR ActRIla 2 BR X F 5 & — % % 18 4 Bk BE & & B
BAABRAME (4N O-2EBRALMBRT) - £AHE
CE AN B2 - REZRABAE T B ERY S
HEAERARAIGR (R/IRAEE B ERIBEBESE LX)
LBRBEHEZZKRAFIIRAELEFEHEEI - ¥ ActRIIa % K
Pz Kt B 22 HBHS —FTRAARDFEBET S
ActRIla $ kit 2 K BBRBES - RAEAZIBLIHEA M E >
@ TpmmuTsEres: (a) HHEBERAKEE (b)
kA (c) BEBEFAE B IFRhEBRIBEERRT L
& (d)iﬁ%&‘ﬁﬁ%’%ﬁaéﬁﬁf&&é&‘ﬁﬂf& EAE AN
z @ EHERE D () $HAE HoXA KK - BEH
REBBEZREFERRE R () REBEBR KL -
ML ActRIla $ Bk bz — % 5 B8 Kb A5 W5 T K
ILZ2HFXBE/ZABRFXNETR - 2R BAECT SR (H
ko ) #% ActRIla 3 R EZENILA Y= A F R 8L & % %1t
® ot WRESEFHREEE (N-TZEAHBEE R N-ZBEA
FIamE) A S HIAERER G TRERE
B A 5] - 4o &3 Thotakura % A (1987) Meth. Enzymol. 138:350
Al > ActRIla % BR L 2 s Kib & 4 3 o &4 8812 R A2 T 3%
RSP RAMETBRAISIBEFBEBRER - THALY
) B AEHREYDBEETTIATR
BANBE2ARBALELNS IR AFFBEH
TRAERZIEZARL24 B mUAFAE - FERAER

ActRIla % Bk =
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BB AR mB AERKLBRA  f2—&mT c  AABFE
Az ActRIla Za T ARMBBEREACZIEALH M o b %
(# 4 HEK293 % CHO @ fa %2 ) ¥ & R

AE2ZBHBTFE—FiBE AL ActRIla % Bk 2 R % & -
ARG RERBAUNRBERERI T A6 RERM
AL BANEZIN A RLBRAT - HERZTLAEOXAEZEY
TANELE () BAFLEF XL BRMLEESZ ActRIIa
P HREH - P HEHBEREIERENTXFY BZEFERETAH
@ uuwm.f4mE o ActRIla § 5K % # T 4 # & ActRIla
B AL B8 4 4 -~ 5 ik ActRIla & fx 82 1 ActRIla % BK & & &

Fi# b ActRIlafew B 3l A X Z 5@ F 48 hh R 8 & -
ActRIla 2 R X E 4 B 2 F R AT EEA N wfo X B T
XFBRARABREPRR BRI @m T 0 TFAME ActRIla % Bk &
BHE@BYEARFETOLE R ITHERLEZTERP
AR EHEEBRBL @B AERCRLRNMERE LCKHHKEFTAE
BAHAELFTz @i (T @B MHaig) - 59 0 &b
T HREARTLEAEBELBELARANKNEABE L o
Jo o Bl R BAETHNREANBERALE (i) HFHER
BEARFTERAZ el : Bl FTHEXKLEBBIE &S
At e Blepzaln AFaRRTAHAEKEFTRENR
(Pl EFXRBEHE) B FERBES (6 oK
FXHEEMR) - ThA-—XSHEELME ActRIla B B X &
(Bl FILE) BLEATH A R aR ARG T BTHL
ta B A A & ActRIla 2 R R/ A 2 8 > R A H 7 2 ActRIla
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s fn 4l - FlAE b T ActRIla 3 MR T DA K LB/
BT — RS HRER oA NHBIEER T RS
e AR ATZTRE -
TEAMENRAE L Z ActRIla % Bk B 5 & #F M &
— Rz BT EER - R AR RETELER
ABERRANMBBELAY ActRlla SRR X @ N ¥R H &
g o RpelmT TRHREREZEEAHETEKREBERRI &
B4 ActRIla 2 MR BEBE XA E A F XA F X L b2
Q@ i anFRE UELHAXABARTANES
W ActRIla 2 BRZ ¥ R M ¥ ActRIla 3 K4 & - &
BlmET BERMITIIRIPEYZAHMERALEASE MR
AR A G- TAFERRESN BELAE Al
ActRlla 2 k4 & - £ Fcae b Za v TARETF (F5H)
BlI& Fea P RENBAE T T FRY -
BMAEXBETE&BHBLE O ES -5 HEAL ActRIla
SBHAFNZIRXBEMABAAXEREL - B RT
THEARBEBTERELALSCYBRESCEZIAREF T ¥444F
f ActRIla 3 AB HEF X BHHEAT ERRAMBI % KL
X TRRAAB—BBBABLSES (Bl HAEBABIR) -
BAH S TRAPEBEAZTBERFINAEALEBZLRRD
ZXBEMFR - -BFHABAINHOLELARATAEABESH DNA
A B FPH#fFT BTREZFGEAARABDELCEZIBRTRARSE
P o HAEHMPYHENARELBARFTICAER L (2R
#) %« Narang, SA (1983) Tetrahedron 39:3 ; Itakura % A,
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(1981) Recombinant DNA, Proc. 3rd Cleveland Sympos.

Macromolecules, AG Walton % , Amsterdam: Elsevier #
273-289 B . Itakura % A, (1984) Annu. Rev. Biochem.
53:323 ; Itakura % A, (1984) Science 198:1056 ; ke ¥ A,
(1983) Nucleic Acid Res. 11:477) - ¥ KW A L%
afzxExmELTHER (2R # Scott ¥ A, (1990)
Science 249:386-390 ; Roberts % A, (1992) PNAS USA
89:2429-2433 ; Devlin % A, (1990) Science 249: 404-406 ;
® Cwirla £ A, (1990) PNAS USA 87: 6378-6382; M R £ B
# A $ 5,223,409 3% - % 5,198,346 3k & % 5,096,815 3% )
KE O HEMBAZEEZTANELAESXE - B @
T T HEBEART I ETHEME XEE L X 58
ActRIla 2 K2 8 ' Hl > AR BT H T L A H M HF X (Ruf
% A, (1994) Biochemistry 33:1565-1572; Wang % 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 % A, (1993) J. Biol. Chem.
268:2888-2892 ; Lowman % A , (1991) Biochemistry
30:10832-10838 ; & Cunningham % A, (1989) Science
244:1081-1085) ; &2 # F#HF M £ % (Gustin H A, (1993)
Virology 193:653-660 ; Brown % A, (1992) Mol. Cell Biol.
12:2644-2652 ; McKnight & A, (1982) Science 232:316) ;
t o B 8 (Meyers % A, (1986) Science 232:613) : PCR
% 4 (Leung ¥ A, (1989) Method Cell Mol Biol 1:11-19) ;
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KB RE(LEMLERE % ) Miller # A, (1992) A Short
Course in Bacterial Genetics, CSHL Press, Cold Spring
Harbor, NY ; & Greener ¥ A, (1994) Strategies in Mol Biol
7:32-34) - R EFHEBRE  LAEAEBESGBRETF 0 AL
B8 (A HEH)HAZ ActRIla $ R BRI Hh 2 Fik o
B2 HFALBRBFTLLOANGHEED L XY RK
B iFz @b X BEXEAB A BRI ® T ANEHE cDNA
XEFPREAERAFHZAEAREY - RERB—HKBE»BR
@ i w ACRII: 3 M2z @RS mAL2ZARXAE - &
Bz Az BEAABRAIXBLIR AL HRARE
EAETALAABRBEY  AMARBXAHY R
B BEMmEEMHZARAEHNALBSEAR (AL EH)
ZERBEBHE I BZIEFATERRAESE ° B A 2 R
ROBEFLELEABRERETALEN S 2@t d4k

o

R

A EEERBRETHF  RERAXAMEIST FBERZ
ActRIla % Bk R R 72 £  ActRlla % BK ¥ Z 4F 47 & A 9 7T
- S OLRFRLEN BEHEHOLE (EFRD) LT
Bt ~ b - B AL - BiEgMt - AL REIL o Bk &1
#h 2 ActRIla 2R T A4 A B A B A » o RT —8 -
B 4R EH RBEE - ZFIEKAETEYH ActRIla
PRZHAEMOBE T ARAIXHEHE 4 ActRIla % Bk 2 #
R RBRK - TR bEMAEHMKAXZ ActRIla $ B E g m A
i P EAE ActRIla R » B FH{L W T HN FTEE X E
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HEBRIZANERMENAERY - FR @B (# 4 CHO-
HeLa - MDCK -~ WI38 «~ NIH-3T3 % HEK293) E A 3% % #
B EFH B R e B RSB S BT EEFE UE R
ActRIla % BK 2 E #E 5 45 R fu L °
£ F L F @ P 0 ActRIla S Bk X e # 8 K& E 4
XaEBEHEEDV —% 5 ActRIla $ KR — X S @b B2
BAEEE  c  BMEBRLSB LB LETHELEE (EXARN) %
e B # ~Glu-Glu- a8k S ##88 (GST) - HARE
@ 4 (thioredoxin) - EZ & X A-%&% G- 4B %kEGE
4B X & (Fc) ~ 4 ¥H&E4%8 (MBP) ZARFE%K
B  BARTEEEFURTAMERN - Boimz » —ak
bR ALBRANER IR AIR - ERESEEZTE - R RP
itz BE > ERARPEFZENAEAY  FoBhadRE
SHEE BN BESHMERLEAMERESLESHE - %
SRAEYYAEHSE T 280 M EF #o@ AN (HIS)
Ak A ¥ B 4% 2 Pharmacia GST # 1t % % & QIAexpress™ %
% (Qiagen) - A3 —F#H > BEBXTEEEUF HR
8 ActRIla 32 Bk - L E AR B ZIFTH O EEE LK G
(Bl GFP) U R "HERZEAREK,,  LBFTAHAHIR
BTRZAKAT HIXEHRRBITIHIPERAIARE
R EARB AR FLAG: fidhmaoxXBREF (HA) R
ccmyc 28 - A~ KA T REBEAFAEFTOHBAAME
$wHFT Xa BB FToBR AN LaoraMix
ey sHtRLA T LK MBEBREL TS - THH

o
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BREGR T BEEMBARAZIES T ARG B8 - £ X &
22 BB EH F 0 ActRIla % Bk 872 88 W 48 £ ActRIla % B
zH (THREZF,BR) &b - "T#H#2, EFH 0w FFR
MziEAME BHAEGONEBERD  FHEBRERIIFRL
WEMG N LR REMER - ChBRERKEEGZ Fc 5
AR FAEBXIEOETURAETEYG N EHKE - B #
o BAhFEEEIRBRESTRFMEISMNE - TEFZH
BN BREBRALESRE (A% -wB) RAEHiER (R
® FHEL S AHE) -

hBH-—BEEH  AEARSEALCLA FeR @bz
ActRIla 2 T MBIt B eh @S & a (# 4w SEQID NO: 6)
R AT ILBZ S & -

THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVD(A)VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCK(A)VSNKALPVPIEKTI
SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGPFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHN(A)HYTQKSLSLSPGK*

MBS Fc i 4 3% 4o Asp-265 - & Bk 8 322 R Asn-434
ZHRARBEA —RERRYE - £XLEHKAT BHEREZR
$d 2z — H % HF (4o Asp-265 B ) 2 X% Fc i s ¢»
AR Fcli @ Fey S BESZXRENBRAD - EREAELKRALT
BEAKRERETZ —H5EF (#l4 Asn-434 R %) 2 R
Fcikia #t N ¥ 4 4 Fcik 82 1 8 MHC 48 B Fc £ 8 ( FcRN)

32

[



1480043

BEh 2z N —KRBEHH Fc RTABLTAKETEZ
BEREZRIABAF Y  ABRHEHFAHAHE " Fc &K, %
BREH gL B RN AV BHBEIYNTERE
éo

RSBt Ea2IFARAAEFTTURAMRESEHLBFEZ
AT XBEF - BRbpl@m T > T ActRIla SRR EH N E R
Bz CRMWHETHERSREHRMN ActRIla % Bk 2 C X %
ActRIla $ KB B B RB A S Za FRERHF > LH 4
Q@ umimANTAERE Kz CABENRNP KN
R ERZE
A X EAEBEHF  REAXAMEZIF EFTEAAZ
ActRIla $ BRT & F — % % # st 88 £ ActRIla % BR X £ 4 -
Rl @ T REEHHE ActRIla S 2R E R F 12 H -
# 3% ActRIla %2 BRZ R ¥ R H KAk P ActRIla % Bk 2 %
BRBER BERIELEHEHE (ERARN) | &BESE
B(a Hliwéed ActRIIa 2 RRAB R FHR I BESE K E )
AR B ZEH(AE Pl b B HwE ActRIla
ST ) R KILS MM 2BE4 (&4 Hl4 8 ActRIla
PHRBBRBARKILEGHEY) - AXARZIHZ "H/EF
B Ao ERABEOZHKRATHESK(H 4 Fc) o
B kKibohE s 2ZaBEMAAELRT
—BzIEExEGHEAS -
AXLERTHY  AXAEIFTEHNAESBR/IK
Z it Xz ActRIla 2k R A H &k 8 % o & & %
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E b X FTHELEREWEEGE - ActRIla $ Bk — & 4% 8 &
MBS ERRAMAEL -
3.4 %4 ActRIla % Bk 2 B 8

A X4 %eE ActRIla % Bk (# o T &M ActRIla %
BK) P2 E—FH (AHAXHFABTZTHE - DREEER
AFA)ZEB L EBEBER/IZEAELE - EH ™ T SEQID

NO: 444 X K &2 4 2 A% ActRIlaAT 8 % Rk > @ SEQ ID NO:

5 4% &Iz ActRIla B4k - TR EBET AH E R X8
B o M E M BT A DNA & RNA 5 F - sb 4 B 8T (4 &)
£ ## ActRIla $BRX F XA v A A A& 6% B (6
WwhEXBRBEEF) -

AE X F@FP o 4458 ActRIla % Bk X X M 4% B B & —
M A A SEQIDNO: 4 % 52 #Beyindh - 8y
H®AEVNOER -~ REFRBEFERK - SRtk m X
ZFHFP B EMARR SR -

AELABEH T AEARMLEAE SEQ ID NO: 4
% 5 F 2 80% - 85% 90% ~ 95% ~ 97% ~ 98% ~ 99% % 100%
—RXEBNBBBEFIREARBBEFI SRR ALE
ZFHk e — KB GHAZHE B A f SEQID NO: 4 &
SESEQIDNO: 4 % 528 HBoHMIBERINTFERENAHF
Mz asm - ZLZHBCAEBREGH T AXALEZIBEFNT
B FOAMHAR/IXBARERGHERAFINEES R4
DNA X B ¢ -

AHEALBEBEH Y REAXMAEZHFEFTBAIBE®
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TS EREBESETHE SEQIDNO: 4 % 51 %7 X #
#8555 -SEQIDNO: 4 £ 525 #HAHNXERERITZ
BEBEAFY - — BB BARETER IR THRER
# DNA#R R ZBEREESEB - B Mm T EFATAEY 45T
T 6.0 xR/ ZEHEBEM(SSC) P #TH X B F 4 50C
TH 20 x SSC #a# - RplmET > ABTHBFITXITBREAET
E A SOCF# 2.0xSSCzmBEMWEZESOCT# 0.2xS8SC
ZEHRBRBE AN B ITBIYZRBETAETR (4 22C)
@ BB EaHNEY SCTLHEAEKELE - BERBY
THE  ARTHBEXRBREAERFEIRNFLE S — &
o —EBREHF AXAEZIFTEANALEERT 6 x8SC
ZHMBEEEXASFTHR HBEAZEZBRTH 2 x SSC ¥ & #%
Z M -
HNEHNEEREEFEHXHHF MK R N4 SEQID NO: 4
S YA ZIBBEOESBEEBEANRBERAIMEZ N LM
R B MET  HSBABGE - BRALZBHBET -
® AR —BRABRZESTREAEES T (i CAU R CAC
BB ZARAZIEBT) TiH_AAYEERZ o 2R AH
Folw "THR, % - BRI REIBEGT IR
R AF 7 %12 DNA RIS REAEKRBAENEL G D W
BEF BB ABRKELREHR  LBEBRIZTOHTIHE
z—H s EBmEE (254 3-5%2BTF8) hhESLT
AXAENABELmBFEANBEAWEZEBRE P - 24
B ASGEBRARELRARATRALSERLERENAEH
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ZHEAN -

A F LR ABEAY AXMEZTELMBETEERR
BEBPA -—RSBERAGEETEASFIATHAETXREE -
PHOBAFEAF A BABNBRERAAZIE IR - % %85
M2z BERAABRBRABLAGTAFINELBARLHE P LA

P E Tmie c BRAN ZIABEAGHEFTHRFINTE
¥ (2XAR®D) ‘EBTFAH - HEEIREREI - B
BBEHELOMD HERBLARLLERFT ~- B FREARAL LA
@ i ABEFAAKELTAN  WAAHM T O o2 A
AEXRFEEHRLAS FAALATHAMEBE - BB FTARRE
Y 2B FREeSG—BALAG FIAEHRESEBEE T -
AAMERT A LEN B PR LE B (HoETH)
RTHERABEREBANLERTF - £ BREERTH F
AR EBBRAFITEERLLARIRAFEEFLRC A 2 W
B TEZERLARNALAR M TLAR L HHEAMEA
Z 5 Em B m@ g o
EEEF BT AXAEZHEFAA L 4L % ActRIla
PRERED —BAGHF IR THAEF X EL Z T &F
7l ey AR BB - - BAHGHFINLBEBFRTLELEBEENI S
ActRIla 2 Bk 2 R - B ot > W Z WG F F L IFE L T+ -~ %
CEFRAELEZREHN AT - B THAHF F 4 &N Goeddel;
Gene Expression Technology: Methods in Enzymology,

Academic Press, San Diego, CA (1990)% - R m T » § &

rd

DNA Ao uuEEFKX 2B iEH % DNA F 7 KR X % 4
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AREWNAIN T2 E-—FTALEIRBIYEANELREL S
ActRIla % k2 DNA F 7] - ZFF R XKRAEHF 7 &
(B4 ) SV40 2 FH R B M H F -~ tet AH T - B &K H
RaBE RKEEFPL FHHLETF - RSVEEHTF ~lac 2 & -
trp %2 4% -~ TAC &% TRC %2 %4 ~ % & T7 RNA R 483 &
zZ T7T A& F - 2088 X X228 TFRAGHFE ~dH
FOZEHNE -3-BEBEH OB NGB RACERB IR TF
B M i BA BB Z BL® F (#l% PhoS) - B & a-X &AR F 2
@ or BEEEIGZSGHABTIRCFEHEKL
EMmi i mnEx AR ARLNAERAES  RARAE LS
A FRABRRBIRAATARAAEEINZIE T &R0
HEBEBER/IARKAFAERLZITEFEOTHNHEAME - bbb FREF
EBRBZHAAH  ZHAEAARABIRERIRARBEARBSEHZ
MELEEE (FoREFHREL) S &R -
AXAiizEFaMBERTHIERMERAZTAR AL
TEASEZALSCRAMNRE B B E*Zémﬂ@(ﬁ&*%iﬁ*f&
® HXREFLDY) R—FFXTEAAYBRBFIFREL - A A &
At ActRIla 2 RZ XA M B AL T RRE R R - B 6
M F BxRBEBOEUNTHAEAZER "SRR (#
o KBGA2#E (E coli) ) P2 A8 A W44 8 pBR322 =
G8 - #7448 pEMBL 2 ¥ 8 - 74 &8 pEX 2 ¥ # -~ # 4
A pBTac 2z H# XA 74 8 pUCZ B & -
— L FA GO AR BRRBRLAANAN BB @B TEA
ZREBEINE -—RSEBALAAB DR RARAZIALBH%E
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Le#T %&£ B pcDNAI/amp~pcDNAI/neo~pRc/CMV-~pSV2gpt ~
pSV2neo ~ pSV2-dhfr ~ pTk2 - pRSVneo ~ pMSG ~ pSVT7 -~
pko-neo X pHyg 2 & B A B AN EB L Z B LEHFHLY
MEARBRBZIETH - — 2 hFRBRERGDATR (Hp
pBR322) 2 A5 B H U AN R e A AN anFIi
HRERABEMHERE - RF > FREIFMEY  HoFLBEAKE
% (BPV-1) & % -2 % # ( Epstein-Barr virus) ( pHEBo -
#7% B8 pREP> & p205) » TRAMN A A @i 5k iR
Q@ oy s (AHABBRAE) ARAKZIEHT
ARTXEARBRER B A IHEY - TREHBFRE X
AHEBAN T ERAZISETELELBARBIEC S B -
HNEBlab A EB B ZzHEAbBXLRRALELUNR— &
FwmAf K % R Molecular Cloning A Laboratory Manual, %
3 /)&, Sambrook, Fritsch & Maniatis # (Cold Spring Harbor
Laboratory Press, 2001) - &£ — 2% B RN TF » THE F 2 £ b 4%
ARRKBRERRL2LREARAETEAR SR - HERKRE X
R 4% 2 KB ELEITALE B pVL 2 #%8 (# 4% pVL1392 -
pVL1393 & pVL941) -~ # 42 B pAcUW = # 8 ( 3# %
pAcUWI1) > B #f £ B pBlueBac = # % ( # 4 4 # pBlueBac
Il =z B-gal) -
E-BHEEBREH T BRBHF LRI} ANL CHO o
v & 4 £ ActRIla % Bk » % 8 #8% # & Pcmv-Script # 2
( Stratagene, La Jolla, Calif.) ~ pcDNA4 # % ( Invitrogen,

Carlsbad, Calif. ) & pCl-neo # # ( Promega, Madison,
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Wisc.) - @8 mH R  TAABEBHAERTANRAREA
ActRIla $ RN R EZH T F A2 @B T ERR » (6 4)
RNELOERSCETORERETEOIEFGH A# s -

REZBTFHAAHPEEAaRARZ L2 5 388
M EAMHRAREIEETAE ActRIIa $ 8k F 2 — & % # ) 4 %5
B3 (#l4 SEQID NO: 4 & 5) - ZBE X~ AELR
Mo R AmpE - Belmzs » AKX A ActRIla % A&
TAB P AER bz wier - Lawie (Hlo - & AIEF
KEFERRLRAL) BEIXFAA D@ PR - Hied
BB E@E AR GBI E I

AX ML EL X8 ActRITa $ Bk F k- B m T o
ThABEHRB T ABL % ActRIla $ Rk AR KRB 8 %
Z B EmMB AT ActRIla $ Bk 2 2 B 4 o T 4 ActRIla
kB A% ActRlla 3 kx tmfo s A A 2 R A W H it i
o R H » T4 ActRIla % RZEHFE N e ¥ R B &5
B mie kg - EREIBEOE cmBEBAMHOE
BEmi - B ERARAEEY  HepBERAILER
HAA LA LBAHBEFC AR S - THERALBABHF PSS 2A
Wit Z® 6§ 2 ¥ # £ % ActRIla $ Bk 8 e st 2 A
TR FE o8 ZERWNABBETIREN KB AR
R ~RIE -~ BTk - EAH ActRIla KX H TR E &
EREABEHR IR RBET L AR PPEILRERNLE &8
ActRIla Z k@S xR XA BT RFEL (Hlo &6
H A ERTH NI ActRIIa-Fc & 468 ) - £ — 14+ A 8

€+ ¥ W
%a.tm

¥
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EH ¥ > ActRlla $ RASGAF AN H bz B abd ik
G -t —BREEBEHY hithd —25NEFREHS

EhCHETRERBHITBRLE (Hlo) REMRAFEITZ
UTFTEHFEFXLZHER=HUE B ARBRW - QHER
B ~RXABERBREW RITHEARHFRAGETIEKLEWK -
Gt T U R EFBRBRREHERIBLRIKR - WwEAXmEEL
ActRIla-hFc % & & 416 £ 4o b R <+ 3 ML B #7 A7 B £ >98%
B 4o &5 SDS PAGE /B £ >95% 2 #h & - b éh B & A& b

Q@  AARFAMEREGMIEAMEL R -

A —BBEHFT BB ERI > BoRMNE
‘et ActRIla % Bk Z A &3 5 2 N K3 69 % B (His)/ B % &
EmanrRbt iR TAFaRMENER N2 B
BAsibtrmiARZIBAEZE - THEEIDABH ABREER
MEBMRELiTE A ARH/EH4I12 ActRIIa % gk (4
4o > % B, Hochuli % A, (1987) J. Chromatography 411:177 ;
& Janknecht % A, PNAS USA 88:8972)

® e wAARZIHWECARS - ARLE  %BEXR S
K A3z &% DNA hEHWBAGRET oK £ A 4#
HAOMAZ R X EWw Rm - REBE Kw R4 EH
1& THREMERRIAEAAN BEAASGFTRZIEHELSGHHEHK

BEBAEERBRESRENST - £F —BERBREHTF &b
ABATdh % B8%H1 DNA 2 R B X EoRMTREKR ° &
# KB RAEAZXLPCREETHERAHGEEZI FRESF  HEH

T FAmBREEABRLRBEIHNAEALA L AHRBREYR  M%BET
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BHEBBELEEARDABRBEURNELERSCEBARS (%A
5] %o Current Protocols in Molecular Biology, Ausubel % A
4% , John Wiley & Sons: 1992) -

4.% X E 4 £ B ActRIla 4 4 #)

AFE 2z TGBMMNEREILE-ActRIla £ %8 5 2
nE s HEIRBEHAL BT X - EETAEMH ActRIla $ KK A
£ HE Actrlla-Fc ABARRABALBERZERRETE XA
HEFEARAERER (Bl > BEFHTHEB 04 Tk &
TGF-p B E%RZHMAREN s TR EFHIMHEYHER
Bt THN R wRERIIGTEALMELYE) 2
AP B EILREmBRERRRAEFT  ERAHAEALBEY X FIE-
ActRITa B R B A B A & » R FILE (Bl FILE Pa-
Be > Bc & PBr) #L B ~ 4 ActRIla 4 % -~ # %] ActRIla & %
Z R % RNAI BB BB E - RiEIWE R ActRIla 2
Hubdp# B LB FEFLF-ActRIIa B 52 H T4 & -
AL BB T HELEBAEFERIHERH(Hl L
WEALEBREB) BANAKAETRAZIS & -

# ActRIla % Bk (#l 4 TiE M ActRIla % Bk ) 4 & M
R M A$E ActRIla $ K FH &SR LB IR E 44 F K
¥ % ActRIla N H 2 2B K BT A4 ActRIla % &
FEHZ BB - Bl BEE BacBs Be R Br £ K
ZREEMERAR_BRRBB EMRELHE ActRIla & 4 2 4%
BT AAERRA -

i AsT4A A ActRIla $ R X F b ¥ 2 K 2 & &
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B HEa/fiKiiaFREAABTEIRESZEAR (£
R, ] 40 Antibodies: A Laboratory Manual & Harlow & Lane
% (Cold Spring Harbor Press: 1988)) - # 4w /) & -~ £ & &
Az HABHYHTHLARRMEM XX ActRIla % BRK ~ % 3] &
RBREZARRE&E @b atnr BTEEE K
RN EBRBEEZRMOHEABRBELSRLBART P AR
B o TAEBHFEALTFTHRF ActRIla K EIL £ % R 2
ABRBHLY  FRIERLTHIAMN LRI F P2 H

@ maumrzac Rk ELISA RERLARETRHAEARE
Z BB —RBEAAFSERBESLE -

M ActRIla MR R R BB L RKR > THFR
mFEBELEHTAELAFTIESHKRR - AELEEHKRRAR -
TAL A BRI WU ERBAELA i (KE @) BdiF
AR mhbhRbEFELEAXRLELteR (B F BB @B )
A RF R RSB c ZAERWALRBEBRE LT AR
%00 B 8,35 (4o ) @ 4 78 B 45 ( & # & Kohler & Milstein,

o (1975) Nature, 256: 495-497 B 4 ) ~ A% B a1 & 4 B &
# ( Kozbar % A, (1983) Immunology Today, 4: 72) & &
A A E LB EBV-@&4 B #H# (Cole ¥ A, (1985)
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss,
Inc. % 77-96 A ) > TR & HRILLEF X BFEZRAS B ta e X
A4 # ActRIla $ RHF EMHREZIRBREOCESZEF RS
Bz A BZEHRRHE FTITHHEERLRBT R
Bk Fab FEZXE (Pl 2 RABEZAXE) R&HAm
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ZEHAR (Bl iElbE R ActRIla) &4 28 45 B R 2 4 #
B wRXEFANFTZTBTARANEFTA G M - LA
AABMZHEMBZIERTZESE -
WAXAAZHKE "HLHE ERAEEEBARE o
EARA (IgG-~1gA~IgM~1gE %) 2 2@ 2 > B &3
AAHRERRAREZEAKEAZRARE - THA Y &R
MR B RRICEAHAAR/RBESHEIEFTEZERREEE R
A LERRGERE Bt ZWMBAERES> F2 48
@ LruzeERERARZEEARNERAGEETEYH 2y
T RhE - HEERARKBRER/IRELRABRAZERBEER
BlaoE oA dhkEEFHSZ VILIAR/R V[H]K =z Fab
F(ab'), ~ Fab'~ Fv R B 4241 8 (scFv) - scFv 7 # 1§ &% 3k
EBE2EUHXLAREARBRHBE RN LLE S MBI HE - H
EhHBTAERBRIABABI SN - EX XA EH
LB - T A, THaCERS FAEDEHR
WMERZIBBEARZIABIALARTAZIRBRE LB #
o o B ERRBHBAIABLRABRIRESABERLE - 2R R
BRESRLATOENHE T o, "o
AFEARBEHY AXAEZIFETHARLE  #
WwEHRALR  TREEALEVNFARBZ I E - BReImT o &
£ 8 ActRIla $ R K FL F S RBF BB L LT EHRREB 2
HAETELEETHR " ETEIXLLTHARXMNEATHALAREZ R
BRERALZBRREHEBLEDERTIA BEZIARESHEAE
dmig (oo REBZIWE) LEZERBAEL @A
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FHRBwREREUEFTRABRELERS B » LA RXZERE
RNEFHNELAARBEHENRELCZERALA G &
B e —BRIF OB TA@EETEHDY  RELAETL A
AEBLmBEAEALARRABERLESCZE KA B &8 K54
HTHERAGBEYHE  ThAwBRIZEAWGELEKRLE -
WA RBEAFAZIRER T HERREZ | EXK
ER WAL BARET R RBEXIHERER (Flo
ActRIla $ Bk ) AW IEXHM IR R M A Z HEF N 4B
@ SURBARNERIEITANSAEDZAMBAT L
MEm ReOFLE  AEARBIEEFE (HEobhBRRE
) P  BSHESBFENBETAREY - EHhAHE &K
BEAABETAMERRAAXIIRBE SR ZBEANME (423
il matt) - — BRYERB RAEAELIFRZIHFERLNS
BARBHRARAZIRA D) BEAMEHELTUR-—ZTEE
ZARBAIARER 2 —BRBEZRBEBBEAH 10°-
107~ 10~ 10° MK B 2B Fh (HBEFHK)
® %%’%75"%&?%% EHNMERBZIENTHEM
FTzHhBzHEME BReIMmT ERBAFTRAALELSER
P2 BE A TREERZAREZREANK - $RFEEMET
AP ARBAEAREREIBOBIEARENALAELAE R
B EHwmed ELISA 2@ TR LRELSHBET (H b
Biacore™# & # & ° Biacore AB, Uppsala, Sweden) - %
= # & ( # % IGEN International, Inc., Gaithersburg,
Maryland Z IE& M % 2 %) ~ &5 B 8E - LR LER
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R % & 8 %1t 8k o

% B FILF R ActRIla R R B I B EELSHZHEH Y
EH AEREME RNAI B EBABLEBEBELER - B
Bl HTAHAERIER SRRSO FTEHERE X
EH2ER AV ERFTZI—FXA—FHEKR - ER
b4 TEHBRARLAHAZER HEFZILELDHDHBAREA
YR hEHBE2RE " E kR TER, B BB S
T a4 mde 2k ActRIla M B A 5l R F 1L £ Ba Bs > B
@ . umsszZAARB 100018 - RAB 500 8 - FRiB
25018 ~ A A2 @ 100 BHXAALB 50 M@ ~35@ ~25M@ 22
B -~2018 - 18 AKX 15 EHHHERZIERLHEGL T &
F%  ZHAEBEEAZEYV 8 BEHFERAFTLLS 18 4
2 35 BEHEE  ZHETAPNERBEHWZIRNEST - HhH
FIlREHmBRI > RIobBFIMy - —f&mET o 8
bt HEREAREAY 8MEELYH 500 B4 HEE RdxXHH 2

EE > BABAZEERBRAY 14 AEY 50 @ GEE
® B T %4 DNA (A X A% K% DNA) -~ RNA & RNA:DNA
A8 - E— B T 44 DNA 22 RNA 2244 » LR FE
A HWEHE A DNA £ RNA 2 &S5 #HH KX - B4k 2%
it &4 T & DNA:DNA - DNA:RNA #% RNA:RNA: B 4 —
BT &3 DNA 2 RNA X RAWURAAREE HHBEEA
DNA % RNA 2@ HHX  -BELEH TR S HEEH
PrxiE-—H RAOBHFE(RABETZIRB-S BN
AT EBEME) RREFr (KA BB 2 B L RERIP

2\%‘1
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)X REEEH c REBELSVBEERKEAHY LIS
BEz#H 30 ABdBREXERELBTRSAE — RS HEEH X
HRERATHE  BohaaFP - @i d st ih TrhHE
BEZR (Mo AL BBEILEHHKRATHE FRY
HEANBS M TN T) LM - £ RNAI A A
ZHAT > Rl WEMERZ R —BEA RNA & 2% 6
% X o B — T A RNA-DNA KEME#w2IEH K
Bk ER "% & LRNAI BERZIELBE S —KRKEEA
@ EE A 18 BE 40 EHEFHIEELAGEAEREAH 21
B ZE 23 @ Hek ABHEAE Dicer £ ER T - 1 % 8
RAME T AMEEKESB R DNA BAFT A H S5 6H2 I
XK BBEILSGMWELELEEBRBTRAAERARAARAHEBAES
BYXREFAIREABEBEF T REZL AR HH
50%~ 75%~ 90% X B % - MABBELSGHZIERAROBKRER
BEA 15 % 10 #MEF - FT4HHEH (Hlio) LE @B X
ABEBIEARGFTEAOBERANAZELEY -
® 5.8 BB E
X EFTEY O RAEAGAMMN ActRIIa % Bk ( #l 4 T
A M ActRlla % Bk ) R iF 1t % % k& 5 4% A 7E 1t £ -ActRIla
FTHReT Lz RAB IERLB LS (ZE)SAR -
TRARSLBEAENZILLGDUAFAEAGTETHA KR
ERBmE ALAB@BARXGESZIRN - LS
AT (Flho) EH ) AEEBHEBAZHHHEY AR -
— B RAxHHHER A A H MDA-MB231 3 & # I
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MDA-MB231 e A F I RKBHAOALHFNHBBEF - 4
BZ AW HYHERYT(H 4 )X A Eiod Drebin & A Proc.
Nat. Acad. Sci. USA, 83: 9129-9133 (1986)/7 it - 4 & ¥ X
AW BmiB@B(neu REABDF#E HE 45 8 KL neu
# Az NIH-3T3 m e AR A ¥ M & &£ -
FERSFELRHESL bR A FEILE R ActRIla 1 3%
HERLCRATEATABZI LB - AXEBEBREH T T
ETLeHWXTHEZTHEANEHNEH T E X ActRIla A
@ Uy BeuniIYLENEN -  EXEABTHT @
TR ERGEHENHF RN H RARD ActRIla % BR & F
Itk & 462t HF > THEAKREUREF ¥ 3% ActRlla
PHRAFRLEFLELSZILSY - EX—BEBREHB P Tdit
b EmFEIRER ActRIIa $ kB Z A XA RENZE
it & -
P HEREAEAHEBRE  ARBERAEFZIH T AP X
AN LI BEERIEANA - KRBT LBABRNE M
® oo AX A BRIEESH (BB ) ThaiElrasit$
FEELE R HF P ERELELYTATHEHARAIRETEANASRZ
RABAREALEEY ST - AANHHE LT ARLERZIAGBHH
e TR R XS (BB ) T(Hlo) dmih - BEF -
HY XA AFRBELE (I RREYH) > RIL2EF KA
4 (Bl o F > aEREHEY) » IR ELFKXEL -
AXAEBEZRARALESEDERLEEREARS F K- % K -
BRiE &Y -8 - B ERBEF - £ BTEBEHF
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MR EB B EANNY 2,000 ERBEZIND>FELHSDNEHED
.:f-o

RIS TURE - BEUTBBARM  ARHB/NE
FRSAEBRIXB(ZEZrdbabt2miRzXE) P -
b EXBETaS (Hlho) 8 A B - B~ 8BE - B
B mBMRARAELBEHZARILSGY  BARXLLAHERRKEL &
Z2RTE2E&E-BE2ZHAXREILEHZITRADBHA (LH
A HEESHY) REZ CLEHTARAEALEEL 1

@ Ly AAEEFEAANCESH I BIIAERLE - T4 R

Bz ER#FMBEETHCOCE LD E -8B A& F - & F
(digoxygenin) -~ % & & A% & - Bl & - % @ ot -~ &
Pk - B BEH AR S BB H (GST) ~ & T &4 X 8 &l X
HiEfraast o

ERRILSLHWRRARRYIXBSH T S EHHEER
AP  FEZHAERAUELEFRTAEZIRLE DO H
BERE AR - A#FTURBGLRBFLLIFTEaETREZE

® M AR PHEFTZIRIBEREHESL "R, & B

HBUTAEAALABERIRNAFTHRRBZALBHZE H3M 5 & A
RSN G225 FRAOELE - bt £RETEREZGL P —
T2 AR Sb W2 sl REDTRARESHER &
TERREIZETHEDH ST TEOAELE  ZELETHE
ActRITa $ A R FIL F X M AL SR P AR EFTHBAR -

EAHARALRL A HFTFTHGEERIF > F£XHEL
AMBARBRFTRAFTILELE S ZE,BERSB %I ActRIla %
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Bk 48 o 3 % 48 5 A ActRlla BB 2 M A5 W H v £ 1t 4
# 8 ActRlIla $ k2 & &4 ¢ - ActRIla/iF 1t 5 & & ¥ &) 14
AR EARBERAEAESDIrH (KA 5% ) ActRIla % gk &
FAAEFEZHM OB LSO RIDIBEAGFT X - oW ZHAT
£baERPEREIRARALCAYERZIHEEZLBER
wh RARFL - bt BT ETHBREZUARBHLLEAR
zZHhK BT LEHBREY HEs-BERBHILZ
EFlEHRMWEASHK ActRlla $ Bz @by » BARHF A
® B RIS M TH ActRIIa/F L E A AW R ETEE -
Bekm > —mzE RARBHZIRATHYE  BTEHEH
BAh S BREBALCZEAET  TER@BRERY A
BEREYMURASCBEZ R BHRKRET RS -

ActRITla 5 R B F XMW BA WM ARTdE SRR
MRABBR - B mET o  BRAYUHARAZIADTHEAR (6 )
Wil @R H A2 (Hl ko P3PS 1MC % *H) ~ &8 %
#i3 (fldo FITC) K& 8RAZE R X ActRIla % KR R 7F 1L %

@ uvpmBREaT BAART RSB AN R

o

bejo

EAXLEAEREHY  BARRKREIRARBALIKRSE ESR
#% (FRET) R THA®™A#HE KB #HEF R ActRIla $ )k &2 &
$bcEFazRBEIERAEE RSB 2RAABEKXCHE
(Bl ) ALk S (PCT 2HE WO 96/26432 R £ B &
A ¥ 5,677,196 %) ~ A @ EH XK (SPR) ~ 2 & T 7 A
BMBEREFBARASZHERABHEKX -
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wmZEREHRE (FT#H5 "THHIRE, ) KTAH
W R I R Ak ActRIla $BRA R L S F X Rey48 a
Rz EH %2R i B FHHFE 5,283,317 3% ; Zervos
% A (1993) Cell 72:223-232; Madura % A (1993) J Biol Chem
268:12046-12054 ; Bartel % A (1993) Biotechniques 14:920-
924 ; B Iwabuchi % A (1993) Oncogene 8:1693-1696 - £ —
BEXTABEH Y ROSEHXZ24%THM™ESNME ActRIla

Pt s T azxMaBELERBREZILSY (H 4 )

@ ., Fxm) - %258 #l4 Vidal & Legrain, (1999) Nucleic

Acids Res 27:919-29 ; Vidal A& Legrain, (1999) Trends

Biotechnol 17:374-81 ; R £ B & # # 5,525,490 3% - %
5,955,280 3%k & % 5,965,368 3% -

A X EBEBEHF > diLS P B RXAHAEZX ActRIla
RFLESKRHBELFEAZERIRENZEIRES Y - oD
#1 ActRIla £ EFLE SR X MM EHERT A LB R R
Bewy - Bpldmt WRIAATEESTARAFLERLHE

® R BRAAEERRIEMLBLESCRAAPPENRZIREN
4 ik £ F kR &% (Jakoby WB % A, 1974, Methods in
Enzymology 46: 1) - £ X 2K AT > s HTL£EPHK
#lZ R P HE BRI MERAFILF R ActRIla %
KES 2L RE - A BRMRRBESFH -
KHE > TH%HELER ActRIIa $ 2 A B &R E R 4
S (Bl B-¥F A MBYH - BAETHBIRKEZAEZTS) B &
Fwmip P AAF N baZEAEHEHHIXERUAZXEZAE
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Bk BEEITHE - THERARLCEANBRHNZELSRE  Hlb
A B BEELZIEERE - THEENAL ~%REH&EA
LB ERBHERIIBDLE DT A ETRT I ERETLE S
WME - - BEFITHERALEXXRBAXR AT ERLRRMAA
Fré 4 zibe 4 -
6.4 = b B A i
EXLABREHT  AGARBEDBE LRI HLER
FAb E-ActRIla ¥ 4 B (# 4 ActRIla 28Kk ) %+ 5 & &
@ - ERALCHEABELRBRIABNS L - REFETHA
NEEBRABZEARZIAR AL LHuiskiEsn
UABRFAHMHER EEHE—AHANFRABZ AR T & -
BABERERIARBLILIARZIABAA —HRBBRBIRNE &8
ANz AMBERRLEARRFRFERIAE R B AR
Eeh kM o BlaMNARBETFOAEES  FHBR LI ERE
B AEFEN (BB RAER) - BENASFLIL L
BER - BBl L AN SR ERSLLRBEK
® ..
WwAXARARZ "HB ) AERBERZIERB A AR
HHAY O MERNRKRELERIHBHERARIB LR AL
RE XK KGBFLEIRBHENKREERIHABERARALEE B A
AR ZL - R ERBERIBFBRZIBEAGIES D - BRbl @
TORBABTHERBALABRAARAGFANAE A H A R
MEBRBHEER
#E TR E ) ERHENAL A ZHB Y
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HEBRAMERIBREN  ERZ RSB ERIHFBG K
Boo A B FELBRLEBRIEAHRER A ERT LB
EHERM - EHRALBZIEBTARBKRERZT — R FHLEHK
XFHZBRELSHER  BREIE HBARREREX S £
BiEw g 4R ftoffanBiitgRebrZNg
Bttt RmpAtIAGE - -BiL  LHIALEBETHR
Bwmp AR R R ERD - BRI 8
AR THSAB@BETRY B ATHE > BBH
B - AEFTHBzEBHALBZIHERREEBEK- B
EXEABEHT LEREABRBTIR@ETERD A8k
e o BB T BEAEASRALE BT H KN
T THAZIFH EZFREZ HEHEH AR BLLES
Rz BBRY (FANBARD - ATHEmX=_FK) XA
HRBRAELEBR TR D B &AL BE RIS EB BB
X BEmiE RPN ZELCELZIHRPINERAFTHY - BH
AR TAEAEDRAAELREEEZ I AETARBZILEH AR
TEBBAARZIERG W T HIN -

TR ERRERBHABR AR ERSOER > L E
THBTERAZERRDRBAR/IZMAERAFLARAY
AR ME R MET 0 FAILF-ActRIla BB TH % &
BRRLEEEABEHAEARREALB I E LA HAE &
2 A% BERBRRB IR RIRRIEELAALRZARB
FHRELANBIBRAERAILAR RHRRBETITRI LR
ALBRZIARLOELEFTHAEARABRTIAR

52



1480043

B > FIbF-ActRIla R BT ANAR & & L&
BAARVYBERIAERIAR TPZIERY BHHE > B3 FH
B TEMEEEHBRIER BEBEHBITH OE
BEHABRRARFPREIZEBRLZIES  #HoBRILEKT
BLEBEARALERZI LR ESE - T BRCAL/Z X B
A AR FRAABBETRELAR)EALBRTFPLEBEZIREY
EF £ —BBEHFT  BBAARAPERABIZIAR
Pl kP EHEARZERZTEH A E I K -ActRIla # 1 #

@ ip - bEFEH0K S AKNIORZERBERE LN
EE AT ERE (B BHEFFEEFTRL) 28 &3
BREBEE > B BETHYE AR AXAEIRARZEHEER
FAb F-ActRIla HA B HHIAN—BHBERPZIIHLE B 4
o) 8 % M FE K 0 LE %Méa‘*h@ BRI REE
B o  HHFELEHBEARANELERCLRLEH B A ILERR S
A BzEMEHF - Z0 BHRIABZARFSERMEL R
TR RIFEZIERTZIALEFE RN EETH KM R

® B hEFE IR A EI E-ActRIla 3 4L &) U B/ K 18 B = BE &
ZHBEHEBRBYLER

A X P 487 2 1 £ -ActRIla 4 4L # B £ # ActRIIa-
Fc ZaTAR SRR O EATHREBZIEH LR E
ABBHEBEZXEHFHELEZILE - FTHFIF-ActRlla
BERBRTFTEAAEZIRBAIARMMBEEREARAEMTE T H
A MR E I ABRMBER ZFEAHALENER S R

A - FRAXAERIFBELEEXEAMLERSE - REZHF
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ZHRBTERARLERAIBE R EFRBALEIABERE K&

E (BB ExRBGHEEE) B FERALEE (4
ot M EXBEMNBEE R M A FXBRREEE) - F k-

ActRIla A B FE AL KRB FRAERZBED LTI E

% (Bl 40 » 2B c-erbB-2 (3 # %4 HER-2/Neu) B Bk & X

Bg 2 3L ) 6B B - FFIb F-ActRlla B R B THEA LA

HANEARAZ (BHAEXA s 0B iTLmie) EXE

{t%& (#l4 A~ AB % B) &+ & & X ActRIla & ActRIIb
® umm-

AZERARAB YR ERE (SlbBREx - K4t H
Bk - KRR RE S ARBERFH) AN TEERXE
RBERB MAF A K o Bt FI F-ActRIla & H B T X
mAeEBEEREMERE  BAHRRTEHILE - THERBAE
HMEBRR/IZFHERELS AR BB ENRICE R ER/IR
Aok tabkFTEL HFabLtRTHRAALKEAAR
AHFEBEANERTZIE-—FZIHERD  KAOBFRARSEE

® TAwkmilezhAETEA - EACERNT > kM
ERZEMERTOREARERRBIEULRIRA R A S H
ko B AEZXIBTHMAHERBEZTTAD — F &
B A B AL 2EIF-ActRIIa # B > R B BRIAE 4 B
zZhBERAIALRSIRELB z@BR®E -

TRA»PrasthERBREZBELLSHOIE (EBHRA
# B ) B & 5k 44 (aminoglutethimide )~ % oY 2( amsacrine ) ~
2 % i 4t ( anastrozole) -~ kxéﬁﬂe‘féﬁ ~ bcg ~ b F & K
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( bicalutamide ) -~ 44 % #% % ( bleomycin) ~ & 2 # #*
( buserelin) ~ & /4 % ( busulfan) -~ & #t # ( camptothecin)
+ % 4. & ( capecitabine) - & 48 ( carboplatin) -~ ¥ ¥ 3
;T ( carmustine ) ~ X T & & 7~ ( chlorambucil) -~ g 44
( cisplatin) ~ % # /& /& ( cladribine) ~ & & B & B
( clodronate ) -~ #k 7k 4b # ( colchicine) ~ 3B & 8 & - B
A F & (cyproterone) -~ FJ# f8 ¥ ( cytarabine) -~ # -+ @&
“% (dacarbazine) -~ & % # ¥ D ( dactinomycin) -~ & ¥ #&
. 4 ( daunorubicin) ~ # ¥ #k & ( dienestrol) ~ Z ¥ o &
( diethylstilbestrol ) ~ B i % 45 8 ( docetaxel ) -~ ¥ i§ %
4z % % ( doxorubicin) ~ % Z tt 2 ( epirubicin) -~ #g =
( estradiol ) ~ #& ¥ 3] ;T ( estramustine ) ~ 4k %t 8 #
( etoposide ) ~ 4k & % 38 ( exemestane ) -~ Jf ¥ 3 =
( filgrastim ) ~ #& i % & ( fludarabine) ~ & & 9 & &
( fludrocortisone ) ~ #& Kk B = ~ f ¢
( fluoxymesterone ) ~ £ 4 B¢ ( flutamide ) -~ ¥ & 4 &
. ( gemcitabine ) -~ % # K % ( genistein) ~ X 4 # %
( goserelin) ~ & XA Bk -~ ¥ #E £ (idarubicin) -~ B 3B 4} 85
B2 (ifosfamide )~ 47 & # & ( imatinib )~ F #& & ( interferon) -
1 3 #% B (irinotecan) -~ f# # #% & (ironotecan) -~ R &
o¢ (letrozole) -~ P & w & ¥ & ( leucovorin) ~ & M 3% %
( leuprolide ) ~ £ # =k = ( levamisole ) -~ % ¥ 3 ;7T
( lomustine) ~ — & ¥ ¥ = ¢ B ( mechlorethamine) -~ ¥

2 22 & ( medroxyprogesterone) ~ ¥ # % & ( megestrol) -
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% % % (melphalan) -~ G A R - % 8 4 (mesna) -~ ¥
Bz # & ( methotrexate) -~ % # # % ( mitomycin) -~ ¥ 3
38 ( mitotane ) ~ ¥ 3 ¥ # ( mitoxantrone ) ~ R & ¥ 45
( nilutamide ) -~ # # i « ( nocodazole ) -~ B & B
( octreotide) ~ B £ # 48 (oxaliplatin) ~ K+ # ¥ ¥ &8
( paclitaxel) -~ #4 % B4 8 B ( pamidronate) -~ °§ 3 4 T
( pentostatin)~ # + % % ( plicamycin )~ ¢} % 8 ( porfimer) ~
& F & B ( procarbazine) ~ & #% ¢ £ (raltitrexed) -~ #|

® % ¥ B i (rituximab) -~ 4 B % ( streptozocin) ~ &
89 ( suramin ) ~ 4 ¥ & 3 ( tamoxifen ) -~ # ¥ o4 &
( temozolomide ) ~ # B /& & ( teniposide ) -~ % E &
( testosterone ) ~ &i & “Z o -~ <€ #% )k (thiotepa) ~ =— & =
7% 4Kk ( titanocene dichloride) -~ 3 #+ % & ( topotecan) -
W % % B i (trastuzumab) ~ %4 ¥ & ( tretinoin) -~ £ &
& ( vinblastine ) ~ & & # & ( vincristine ) ~ & & # ¥
(vindesine) R k& & 3 & (vinorelbine) -

o S MG B E AR AL A T AR R M A
W) FTola: RAHB/RER  HooFgBMH (5-8 4k
%X - A A& # (floxuridine) ~ F &4 - T BELERMA
) RELHMUYD - EEERBEAEAHFPANE (HA
R BB A HEAMTR2-AMERFT(LRHEAE))
WA/ MAE G EB ek EFELrHE (KEHKR - &k
AHMBEARAERAERA) T XRAAY > # o E MK (taxane)
(RFFELE RHNELE) - k&ENK - kA5® - #
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# ok ~ %% % (epothilones) R # #% K ( navelbine)
zZwmEHRERE > KRR/ HFF (epidipodophyllotoxin) (&
waHg-HRBK)DNABS B(HK %K H F(actinomycin) »
oY e -~ B 3E % (anthracycline) ~# X% & -~ g H %

EHtar c K4 RTEAUN - VES ~ M B - B8 &3
(cytoxan) ~ M &% B % D - B #ME - -BBEARLLHE -~ %

Z k 22 -~ X ¥ X = R R m B K N 4
( hexamethylmelamineoxaliplatin ) ~ & 3% & & B
@ (iphosphamide) ~ £ &% - — A F X T Bk ~ 4 & % & ~

ki Em-SHABR L FHME-AFTEB X B(taxol)
® A 4& (taxotere) ~ H R B R ~ = A K8 RIK
tAH (VPI6) ) A F KRB E D EFMF -
e ¥ F (MM +% (adriamycin) ) ~ ¥ | - £ &
wE - xR E®R B REE L FREE (AEKE
( mithramycin) ) R &4 R % 8 (2 5 R# L-XR LB K%
BABNBTRAAEALREBSRALABEHRBEZIRNZ @i L-
O s cmmm)  meEA RHMAE %S ERAR
HwE N (AR FRA L BEBBRABEMY  £14 -

LARHR) WLAZERFAZRAKR (ANFEAZXR
RERARERK) mBERBE-aF X > BHAK (FE3T

(BCNU) R #E Mty ~ a2 l% %) -~ = &% (triazene) -if
+ 2% (DTIC) s A/ R EFE 4 EARKREY > HwoE
B gR A (P ReBoh)  sadiinstsdd (A4 ~ F48) -
AT EM - BAR KieE - BERHE S HE - %FHEM
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h (s F - REHEF - X4 HmHA - BT ERE - -R&EKRH)
BAxHeirs B (Réed -~ REELE) - HER (FF -
bR EBRBREMCR B HAE)  BeZasmign (#
W KB EOEBRIFILE HARBRKKB) -~ T3
& (aspirin) ~ # & i ¥ ( dipyridamole) ~ R R T %
( ticlopidine ) ~ # *# # % ( clopidogrel ) -~ FT % 3§
( abciximab ) 4 B B & 5 M o & B ( B & % T
(breveldin) ) : & & ¥ % # ( ®E & % % (cyclosporine) -
@ &% 33 (tacrolimus> FK-506) -~ ® & & & ( sirolimus)
(% M#% % (rapamycin) ) -~ i % ¢ (azathioprine)
1% B 8 °5 9k ¢ 8 ( mycophenolate mofetil) ) ; L & & 4
RAibaH (TNP-470 ##H K% ) RAEA KB F#HH B (&
ENEAAEKBAF (VEGF) 4 & - 4 Fert kBT
(FGF) ## & ) s T B F R MAE A 5 At & 448
REZFZH T8 i@ (BLHER) ' epBHRWHNER
>Ab s § B (4% PE ) > mTOR ¥ % & - 6 3% B 4% 88 49 )
® B (B HFa®E (FMBEE) ~ YR~ B8R EFH
%% #hFE D-# R AR (eniposide) ~ HF F W E -~ &
HAH  FBRERIALER  BHBR FLBEE) - K
Hsa B &8( K % &8(cortisone )~ ¥ E ¥ & ( dexamethasone ) »
& 4 T & 4 ( hydrocortisone ) ~ F HEH R #
( Methylprednisolone ) ~ # & # ( prednisone) &R # R #
( prednisolone) ) ; £ KB FHE G F xamip a5 L
RHAERARFEBHR TN ZEOB TR REEHTHR

58

N



1480043

o
EEEERBREHNFY THARASGREZBELSHE

oA RB > %4 (1) #4 bFGF (A KK 4 B @R
A ERBF) 2 "ThELERSTF L BHRZIHHE (2) &
EAE R Fx P AR #Heodu POFGF A & (3) # a4
TARPNBZIZAL B R EZHHE B R B
B REBERBIGHE - LT L RWHBBEE - $TLE R
X a®TAsaBE - bRBEF 4 BboREAE

o ( thrombospondin) ~ B & X £ 4 ( # & D-#% #% & (D-
penicillamine) R AR A REH L) ~ %4 £ D3 MY - a-
FHREFRAEUY - HAZNIRBEZEERFHB > 24
Blood % A, Bioch. Biophys. Acta., 1032:89-118 (1990) ;
Moses % A, Science, 248:1408-1410 (1990) ; Ingber % A,
Lab. Invest., 59:44-51 (1988); R £ B % # # 5,092,885 % -
% 5,112,946 3% - % 5,192,744 3% -~ % 5,202,352 % R ¥
6573256 3% - A4 BASFHETARH LT E RIS

® M > Bl oAl VEGF N ¥ 2 b % 4 RB B KR EH -
EA kM EZaR$T4AaEY T AR EFZERKRBEEASA
KR eaEFRREBeERELESGY  HRBEBERAE (68
e B 2 LB BEMEESGE 1-3) ~ M5 E B (tropoin) F
B - HBREELEES avf3 ZHRB - STEBHBEHRTE
@@ B (Saposin B) 2K ~ WA F xBaMY (Hlwg it
( tetracycline ) & # #% % ( neomycin) ) -~ S ¥ #% & %
( dienogest) # &4 ~ 6 2 B KB 4 2 MetAP-2 I #l & <
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z 4% ~itAS Y EM-138- % ¥ & (chalcone) R H #5 M
% > R B M — K& (naaladase) # # % « 2 B - ##4 £ H
&4 % 6,395,718 3% ~ % 6,462,075 % ~ % 6,465,431 % -
% 6,475,784 3£ - % 6,482,802 % -~ ¥ 6,482,810 % -~ #
6,500,431 3£ % 6,500,924 3£ % 6,518,298 3£~ % 6,521,439
- % 6,525,019 % -~ % 6,538,103 % -~ % 6,544,758 % -
% 6,544,947 3% -~ % 6,548,477 % -~ ¥ 6,559,126 % R #
6,569,845 3% -
® ReabBEzhEImE  THABRTARAZEHH
R RBEFR/ZREAETFTREAEARE AXAMAEIER
oM 3 BT U ERB B RS KRB AT A —B®E R
T o HERBOBREETOBRZTZIANEDERXKE  maeHR
HEALFT > BRELAERET B oBREANZMALRAEKETE
%o ik BE B 48 -
T2 %2 @b
EX L ERTH P ﬂ%i‘iﬁﬁﬁii\%f!b?-ActRIIa B
® KA RBES LTS IRM AR BHAET > TH
B EAHABBRBFEERY (KRB AY) @4t F ActRlla
2K - TAERB TEARANAEMEN T ARER A
ABREBEREZTFTHER -
X ELEBERTHFY  EHRABEDAIAMEZILEX
AR UHEANDREEZIHA S HE XA BKTFTAELY -
TRTFH O ANRRERAZ LR BSYWETRGLEIRLAARE
4 BLLTITHLZIHBA  -FITRARFEALEEN L LAEZ S
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b P2z REMNEILE-ActRIIa H A B 5 E 2L LR A 2
EBTAREAZ I A PAETARNB R RIBERT -

A u o FIL E-ActRIla R BB EL B IR F - B4
RIEHRBEZBED LT ELS— %% ActRIla % K
#l-RSPEEEL L THELZLEAERKRKBERRIEKE
BCAERCBIERIARKTEBANEAARSE B T
HERITHRZEOB R AS REBELSsHTAS
AILALE ~EHEB ~ WHAB  REARDAEAFARELFH
ZhRERGBE  XRBRERREAR - TAEAAFAZR
ZwubhFrEAZIHABARBEBAFEARBZIET N ECSR
K~ TB - Sl (Fodb - A8 - BT _8R&HEM
$ ) RELCBAZRAY M (BB HEEH) BT
AR XA MRE (BodBeEs) - T () £d4ER%
BB (s ) ~E0-HRZKATHA BLHTME
s B R EGERARBERBREFT AT ARG K -

A4 @b TUARBERZE B 2B (4o K
FE) 2 A EHREH - £ XTLAEBTHP > A
e HTERES —REHEERILEY (H 4 ActRlla
PR) BEZBERAEFNE (Aol Lk) - REga
BB F LB AEREAABARUNZIBRZIAET - R m
R A HTTRHE ActRIla SRR E R BH - HERAE T
MANELHEAIXBERAZIHHBBA -
RAEMHZEEHREANELAYEESRE - £ HBERME &
WA S BAFOHMNE TR HBHITRAR

o}

i
m
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BEAGRY - HASbYWARZIBEREITAADTHRR
L2 TR R XBBEES - BB =45 BREIRGE - RILER
PR  -HEAHBEMHAAYDTEROLELANE LAY
XE HEWwAFTBREAORAABREZSG - AKX E 64546
FafiRmBEsStREatr  HueBEAEARLDTHEHR
B HBAAREZTR BB EBERBERLS - Ak a8 B
KEHBE  BRETosEMLILXARRABEAZIMH B A
Hw BRI BRARBRR R IABREZORBE =4 - &9
@ WAL AR (Hws5-4aB B -8B ) RivT F @ T &%
M EE  RE RFHURREDGEBRE
EFEBBEAY > TR OB T AXAMEZERA
Gl 2BE-BBA - LB A - 048 (RAA%L
B @Y ARBRMALMAB (acacia) RE¥EFB) -~ K& -
WHZHBR > RELN AR EARRBT Z SR KB %
R xEBKEL B B ERKRBEILRKR RIFAHB B RBE
B R B (ELAFEHREAET  HABRHEH RERBR
Q@ hum) R/AHAKOKREMD  LEAFRAEZ
RRAEATHEERE - HABFTUARLE ~ KB 8B 2
AN s
Ao R FTZIERAHEY (BE &% - LA - BX
B KB  BHRRBEMY) ¥ TH - REBEEEHER
BA—-—RSFREBESZ L THRLZIRY (#0488 H %8
B —45) R/IZMUTHE FIE—FH24: (1) # %A %
MAHE - By - AR BB AEE - HEBER/IR

i

3

7
a

4

3
-y
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mEE s (2) %68 Bk FPREHF B EHD N
B RUH B s EBR/FTRMAB 0 (3) 1REH -
Hhoodid o (4) BHEE HooBiE -~ HHEES - BHE X
KEBH - B RE®R - FEwBBREEMN, (5) FRRA
B Mo (6) RKARER » Hlow RS
(7) BE#E #oot+xRERGHERBHE: (8) R
&m’%@%%i(mmm)&wﬁi:(9)m%w’%
Yo i B &B&%~&%%&\@%ﬁa;ﬁ‘+;%§
@ cumagaom: & (10) 568 -£8% - KREAA
BzKkATFT BREASHARTLLEHE - BUHLY 2 E
BasthN TRFEERADLPIBUARASG T TER L _BR
Bz R B ZHEEREEALAABBEE T 48 LA -
HEDRTFTZIRABABHVLEBEZLETHRZTZIIHAR -
WME K BERCBRIFR - BRRBB - BRIEMN RN KR
BREBHMBT LA LBERBTTAZIEESRER > 3% oK R
Etz @ NEBARILLE » #HFwl 8 > BERE >~ KET
@ . lmoim-ovs xTEYS M-S 13-To8-
i (ARl bdd - kb BEdh - BED - B
B REZER G ) ~ #Hb > mw A BE - R 8 RABRAKL
ABBEZEVRE  RERSY BERBBER AN O
Rt TaEks » B BEAE - JLLEHRRFER
Mok B - FRB - FEEH - FERREABB B -

BREMILASHUARS  BRERTL2EAREFR (BT 4
A1t B + A & R AT AR R KL R B A
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Bs ) ~ M EBK4%F  -HmAaAdsE - BBL - HEREER
RERASY -
BREBEAXAMEZF-BARZAGY T T 2HER - 8
o E BB - BEA - LB R KA o THEDB O G Y
A KXFEEEE - ATHE - XB - LEAEBRRBEMHZERR
o BB RN EBEBRBESH LBMADER - FTHEE Z B
SRt RBUHZIERBOAENASH T 55
THOELBELEERAKIAB (B EREREBRAB) R
@ aTrHBEBAzERRK-
B BBLNERIEAT A B ZIRLENE RS X8 E
e X R A EABAZLEIAILSY (H 4 ActRIIa % Bk )
zZHhAWMESHER ETHARE ZREBEFOHE (2FKH)
B E s MARER EARREM - KEBEHMN RHAR
ERBEF c HEAERECHXIARBFAWERKLESH TR
THERE  THEBAHBIFFOLE (EFXRD) EER
T oM ERAKRLR - MBEXXBEEIBERRL - £ EFE
® MAANHCLEBZEBRERENER - ERBGH
TE AR TR 4% a4 uPA/PAIL = 4 E(uPA & PAII
HAEALBIHAKRMEHN) R Her-2 AR BHE R/ &
BEEAR(ETALE&B M ) ( Weigelt # A 2005 Nat. Rev.
Cancer 5: 591-602) - #% B % 3. 4% 24" % ( gene expression

B IR

z

profiling) T HH F B N & Bl % % £ (van't Veer ¥ A
2002 Nature 415: 530-536 & van de Vijver & A 2002 N.
Engl. J. Med. 347: 1999-2009) -
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AR UL BEBEHT ABFHATRBERIAGTAEZ
FikE o B REERMN AL ActRIla R A R &k - &
G B M ActRlla BB HFHEFFNANLB T A S R X o
Bk M (el Ehwmis) FREREEEAER
ActRIla B H B A OB R THERA ETat xR (#
Wik b mF) B K A% R iE R o # ActRIla R #% #
BAEMZaEMAER T REAEAMERN IR & -
TRARwAXAMBFTZIEARBELTHEERFRES
Q@ wrs - ALAEE FELARNARZ(ELRHESERE) -
R4 % FRETHABERRLEBRBSBAFIMED - T
BAEE-—NARAEAB2zREBGRFRBITHES (XK
w) B AR AEEG 2% %5 (Moloney murine leukemia
virus » MoMuLV ) -~ °A % £ % B % % % ( Harvey murine
sarcoma virus > HaMuSV) -~ & # B E B % & (MuMTV)
A % K A % % % ( Rous Sarcoma Virus’» RSV) - # % # 4
R4 R ERBTLHHLBER - MALERBTHES X
® L TEERL LI AIEFLEE 2 T HUNENRE
4 c RBSRERBTHEIME (Blo) B -BEIESE
Emii e AHENR BiAEzZEEGLHEDERARBRE
0o B UERKFERER S THEBIRBETEFIEA
R4 ilatianstBEaoasred iNng
B4 HF ActRIIa R B H B2 RE4% R 5 KB -
ii%"?fda’g%n@*i GREEHaE s EeREIRA
% BREHEHFLEHBAR gagopol R env I HRHBE - &
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ZH hFwrR oA HMEIARZIBBARELE - 45 G
A RBERRFRBBREREAF -
ActRIla B H B 2 £ E2HAHAB KK A
h o BRI BAGLOEESTFHALY FXBE  MHKHE
Bk ROEFBKEBILR ML - A MBRBEETRX
FEEA A% -  ABRAIBAEBRAKLABEETR - BHTHRA
BAERKERNRTBRANEREBZAIEE - TH RNA-
DNA AR ¥ B s FTEHAPREAR AR EHFHLE K
@ w5 zmm (LR #l4 Fraley 2 A, Trends Biochem. Sci.,
6:77,1981) - AR E B Y B ET AR RBABRB I HT i 4
B TE i M ¥ B 4 > % B 0 #) & Mannino % A, Biotechniques,
6:682, 1988 - s H M x AR B ¥ A ¥ A BEE - LLER
BRabzEileiad NBITHERAAELBBEIRLEBEYET - B
TRz EHAMA pH 4 - B FRER-_BH®ETFHFL

-}

3
)

WANELABERIBEEINTH OB BEEILSY
® o AsE b c BB - A% RRE - BT
BE R - B A5 C BSH SR EH HFAE - RAMNSEE TS
A5 BG BE & - = AR M BB MBS BB B eh R — AR BN AL A% A BB AR M -
BEE Rz RATREED (fle) SEHEHR - BB
EMHR@BEHENLBLALBARFTE L o
& 3 1)
AFAREmA—HHEBE > REL2ETUATETRHHS
EHNERAZTA BETRALENRARFH R L
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FraRERTAZIBEGMAEEANBDLLERE KRB KH
B o
T sl 1: ActRIla-Fc @4 % &
THRABRAAALSE IO R D LETAAREN
B Fc 3k @& 4 2 A #8 ActRIla A s 3% 89 5T /& 4 ActRIla & &

A o mEMHMEH S % ActRIla-hFc & ActRIIa-mFc o
ActRIla-hFe A % T X R+ A B CHO %4 f % 4 1t ( SEQ
ID NO: 7)
® ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKR
RHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSP
EVYFCCCEGNMCNEKFSYFPEMEVTQPTSNPVTPKPPTIGG

ActRIIa-hFc & & & ActRIla-mFc % & & CHO @8 %
P ERB  AFE=ZMBERAEEERFH
(i)E ¥ % 4% K(HBML): MKFLVNVALVFMVVYISYIYA

-

( SEQ ID NO: 8)
(il ) @ & % % % & 58 KR ZEI1W# (TPA)

MDAMKRGLCCVLLLCGAVFVSP ( SEQ ID NO: 9) - &
(iii) B % : MGAAAKLAFAVFLISCSSGA( SEQ ID NO:
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10) -

rERAXER TPAMTE FAEA U T RE NN T ZBA
B &5

MDAMKRGLCCVLLLCGAVFVSPGAAILGRSETQECLF
FNANWEKDRTNQTGVEPCYGDKDKRRHCFATWKNISGSIE
IVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNE
KFSYFPEMEVTQPTSNPVTPKPPTGGGTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPVPIEKTISKAKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK ( SEQ ID NO: 13)

b $ AR A T HEAF T %48

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTG
CTGCTGTGTGGAGCAGTCTTCGTTTCGCCCGGCGCCGCTA
TACTTGGTAGATCAGAAACTCAGGAGTGTCTTTTTTTAAT
GCTAATTGGGAAAAAGACAGAACCAATCAAACTGGTGTT
GAACCGTGTTATGGTGACAAAGATAAACGGCGGCATTGT
TTTGCTACCTGGAAGAATATTTCTGGTTCCATTGAATAGT
GAAACAAGGTTGTTGGCTGGATGATATCAACTGCTATGA
CAGGACTGATTGTGTAGAAAAAAAAGACAGCCCTGAAGT
ATATTTCTGTTGCTGTGAGGGCAATATGTGTAATGAAAA
GTTTTCTTATTTTCCGGAGATGGAAGTCACACAGCCCACT
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10041 A3l atsE#4#R

TCAAATCCAGTTACACCTAAGCCACCCACCGGTGGTGGA
ACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTG
GGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAG
GACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC
GTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCC
AAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA
CCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTG
' ‘ GCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA
AGCCCTCCCAGTCCCCATCGAGAAAACCATCTCCAAAGC
CAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCC
CCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCT
GACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCT
TCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGT
GGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG

AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCC
TGTCTCCGGGTAAATGAGAATTC ( SEQ ID NO: 14)

ActRIla-hFc #£2 A;ctRIIa-ch iﬁy@ﬁ%ﬂ!ﬁl@%é?ﬂ ;i%\
BeewB | idc ZaBiHEalthE— - Lo Rk 8
Hi#E - NKXKMZTHAHIBTE—F % ILGRSETQE ( SEQ ID NO:
11) i Ta—2FRBNSHER RESBOH

(Fldo ) REEMRAFEBTZATEEPZ = £ R =# L
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L BEEa 8 ARM -QHEEBERN - XEABEBBRHK K
+HEREARGETRBEN - ALTRRHFBEREN
B RIBER TR ° ActRIla-hFe Z @ R &b Z 4w R~ 3k E
oA B £ >98%H 4wy SDS PAGE A Bl £ >95% 2 & B -

ActRIlIa-hFc B ActRIla-mFc # @M 8 » L EZFLE A
BTG RMH) AL ERBELAE S GDF-11 HZF ¥
A( T ActA | ) B & # Biacore CM5 & A Lt - % ActRIla-hFc
% & KB ActRIla-mFc T AN 2% L BERELESH -

@  ActRITa-hFe st 5x 102z @ ¥ % (Ky) ®iz/E &4
BEEa gk 9.96 x 10°2 Ky %2 GDFI11 & 4 - £ R B 2-
ActRIIa-mFc #8 L 3 & 3|, -

ActRIla-hFc £ # Y H N EM A FHEBLE - F KA KR |
mg/kg ~ 3 mg/kg % 10 mg/kg = ActRIla-hFc &% & 4 % H £
24~ 48~ 72144 R 168 /" H ERHEZE@Ex2E4L4E - 4
BIAE P o B KA1 mg/kg~ 10 mg/kg & 30 mg/kg %
# o £ K & ¥ > ActRIIa-hFc B % 11-14 X 2 o F ¥ R #H A

® ausmammsERES (HR 1 meke: 10 me/ke
# 30mg/kg X % % 45 3 A 11 pg/ml~ 110 pg/ml &% 304
ng/ml) - £WBY LR FRHUTELED 14 RAEY
Z B A EHM™ 1 mg/kg ~ 10 mg/kg % 30 mg/kg X 41 45 3%
oo % A 25 pg/ml >~ 304 pg/ml % 1440 pg/ml -
=5 4] 2 & ActRIla-hFc Z 8 2 #H #L

# M SEQIDNO: 9z a4 HaBEBRAETHFI
£ 8 pAID4 # # (SV40 ori/3 it F » CMV g & F) & &
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# # 2 CHO-DUKX BIll % fe ¥ % 3L ActRIla-hFc & & %
Qe EXE®RB I PHmEmsibtz% a ¥ A4 SEQIDNO:
7 2 K % o Fc #f % & % SEQ ID NO: 7 #f 5 2 A #8 1gG1 Fec
F 5| o & BT EEGHE A FHAN 1.5 £ 3 &
2.5 ¥ B z [ th & & 8 /ActRIla-hFc @ & & & » F °
@itz Za T amBARZIAAAS M PR TERER

kzhahFFRHM B EABRESFF 2532 R2¥ERH (%
REM»H 3> Tx) CHO tmparmr AW H %% B

@ wumzmlAENHEAR 293 it AR 2 ActRIla-
hFc A ZamBRE RN (delRe £ A, J Biol Chem.
2004 %&£ 12 A 17 8; 279(51):53126-35) - % % > 4£ A tPa
MEAFIRBUEUALCTERFIN SEXAE BARBELANE
F A& B 2 ActRIIa-Fc AR A RE S E X NRX®FF -
AR AERMERFHNAEL HMEEE M2 ActRIla-Fc & #
B2 A XE NXsiF 75 -

E ) 3 AMEE R KRR

® LML - 2F c  RRABHUYBIHREFIBEEHRS 2 ¢
iz E B ERTFPABREL  EFEARANEIERGEE
BELEREBEA LR P REM - 48 L EBEARIL
&K 64 A% ERMBET2 ActRIIa-hFe R A & (S @z h
Bl EmRRB)  BEAFEALHHKA (IV) 0.01 £ 3.0
mg/kg A& g F (SC) 0.03 £ 0.1 mg/kg 2 BN - A
BB 120 X - XEBEARTAEZ 6 BAMNKRRA
PEFTRBZEY  ABELBRERRTSTAZT Z N - B E
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MEITREE2HEFEAAEZRH ZZIHLBAKR - -BREHH A
2 (PK) o#iash FEGEANFTHARAABRKRKZ AR
@2 & FSH 4 & & #F 4 ActRIla-hFc 2 £ % F % -

EREARFHRENULARALY - FRFH (AE) —
A BEREAYY - AE 2o S O BERB - TRAEAHA
BB EBEK Bk BRABAREAN L LE -

ActRIIa-hFc 2 PK M A TH B T XK HHFHMARH
25-32 R 2 ¥ ¥ F # o ActRIla-hFe 2 $h % F & #% ( AUC)

@ nmsutieM BoeATLEARKAAERZS - b ¥
BB TEETAREZLEFT: LG aNERBEEY
ZHEHEMTRAAERLFTERY  REF & LALEHKA L
%zﬁ%iﬁmz%%m%%ﬁﬁk&°Mmmmhﬂﬂ
FHEMHBRES#HE (BAP) 2 F 4 6Bk - #458
ERBHEYENN (RARLEFARZHAE®RL) » B C X3 1 &
BREZAARARARNBLE BB MR E SO &2 8 KHE
MRk (EAFBREKZER) - #Fw PINP 2 L4422
® TR AMBER - BAP 2 AKBEMB ETHEHITEY

Bl B BB THREBRALTAYR LI FEIRAZET A
03 mg/kg (¥ wiE B E 3 mgkg) 2B T T2 R - &EH
zZ BB AR AUC Z B4+ E » EC50 A& 51,465 ( X #
xng/ml) - AABARXLIESHERFTHRETFLADE Y
IEHHEH 120K - AFbFEwH —BK > oF FSHESERAE
B AR B MR

“TRAESBHR M2 ERHE ActRIla-hFc # » &

72
£3!



1480043

RMRAZBEARFPREEMTARI>HELAEREA LM - PK R
EH VR EREAPARNKRHELEHUHNEARALED TR BB E
o B @mET o THREBA - RIAKEBESHA 28 mw
B 2B XNB - RIAWNBITEAN T F R A% -
A4 AN BRERAERIZEERLBEYZI L FHGEH
R TEAHERERAETRLE  HAEFEB=MEAXES
B -~=M8 - oM@ - 28 - - XxEXREE+_EBALETEHEX
WA EETAEAAMEBNER LB ARRBRET  £AAHTF
ActRIla-hFc 5 A A FH A B W EFHERK AL 2 4 5 &
o B A A -

E ot 4: ActRIla-Fc B £ X B b AL B BB 3 &£ 2

B ERA

B 65%%F T5%2 A BABEF  AHFTLEMHAEL
BEMHBELG  HwwFTHARLIIEARBRRALINKER - 5
ARl ActRIla-Fc A e @B B EF XA BRI DAEEY ¥ & #
)-ﬁ °

RERENEEABALSE @B 42 MDA-MB-231 2 & 4%
(# %2 2287 > Kang % A Cancer Cell 2003, % 3 #%:537-

549) B A 5 x 10° At/ EH 2 EE K E @B - MDA-
MB-231 A A B #BEF FTEH 2R T HEABI LZFREG
MM ZEFRE I OIEBEZI @B E2 - FEE 0 X 10 ul
MM E 6 AR I MELEBMBRRAIETY - HEE 10
XM R # % ActRIla-mFc ( 10mg/kg/ & B & R /& & F )
(n=8) % PBS # & (n=7) - AU BB MU RERERLE
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x & BB L%k (PIXIMus) PR MW EHEZEIALRTR
ok R o H/ B A ActRIla-mFc %% 4 B A F R AR
> BBESHHUERET (REBIMNERERE) - & %
HEFETREZLEHANP M THE B %% (microCT)
R wBEE M-

% MDA-MB-23]1 e e @R R F R EH Z E MR BE A T &
HABALERELEIHZIBTFFIEFTRERER - A% B
H 2 MicroCT B F » 1 4& PBS W H 4t 2 /N R e & RE

@ s Esw a# MDA-MB-231 BBz a4 & 8B # &
62% o ActRIla-mFc 6 B F B E BB > BAEAREF X E &K
B R B A B B e T0%Kk 147% (# =% @ T > P<0.01) -

N

& ActRIla-mFc B X AWM EaREBEREEF EHF RE VEH
tHRZPNBHBABRTEMRZIBE F EE(FQ”)°
B » ActRIIa-mFc e H R B 5 T AR E B e oy B
LMz FREE -
T o] 5: ActRIla-Fc ik D LB & 4 B R it 15 7%
® N ABEBMHEERZIHERAY T HE bR EHHFE MDA-
MB-231 m a3l A DR Y - EHEALCE P Z afolf & h
MBBAAZRRIMLRELABBMLRE - STE B A
MDA-MB-231-luc-D3H2LN ( Caliper Life Sciences) A fL#
% A &£ ¥ Kk F &% B #r (Caliper Life Sciences) JE4z % M
ERBBMHEREMARAIEATB AR BB L2 - LENARN
#4 ActRIla-mFc RV BB HA L RERXL AR ZIE N -
A OoREHZE 265 8HKRRATFRI AN MDA-MB-
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231-luc-D3H2LN % f - A BB R T X AR BH B EHEE
FEBEBARBE KB IRARPZ 14 ERAHEB (B EH
4 32 A4 B K-PBS) 4 # B 12 £ B ActRIla-mFc( 10 mg/kg
BBABR BRTESH) & - BRI 9 B AA BB

# 5 5 B M ActRIla-mFc 6% - K/ R BEH MRS ELHH
A B ARBARNAAG B EROL R -

ActRIla-mFe % B @ B T H BMHE R E2 X HF R T H LK

b 28 5SB AL 14 EREBEHBEZIART 12 EEF
@ rasHBEHZSBHREAELER M 12 % & ActRIla-mFe

Bz PR FTE 4 CHETHEMRE (B 3) - 8B ABEZ

REBTLABEEZIATRESR KIS 10 -

st 9+ > ActRIla-mFc 4 R B E ¥ w N A HFF - ZH K
¥ 40 X Ak > A (14/14) B B EHZ )R TR T X
E U BERBRAEN (REARXGIDIAFREZGREER
F ) > @& ActRIla-mFc (% 2z R FEHE (2/12) &
T XRLERBRRAEN - EF 45 X AL 0 12 £ &

@ ActRIla-mFc %4 B 2/ )R T 3 AT ROHERERRRL
#o AEBRAEHZIJIATRE—FOLRT -

B > Asb@BBHEILBEERE F - ActRIIa-mFc & # %
BEBEREOHBATERRD AR EHFF - bE T HIE
& ActRIIa-Fc T AR (A E ) B e RHEMHEB X R X (#
o F il BMEREXRBAKCERE) BARERAABRESR
Z & -

Kot 6 % X ActRIla-Fc % &
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THRBEAXAEZ FEHEMAZ % ActRIla % 8 4% ik
B WO02006/012627 XYMz BB EAHNETEE (LR #lb
% 55-60 A) P P HEURIIAGIXNEHHFARAXF -
Bk EBTH k ActRIla 2 42 C K A E (& #
15 Brke) - AHBEBRIAFINEZRDTFT (Fc o wT
%% ) (SEQID NO: 12)

ILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKR
RHCFATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSP

EVYFCCCEGNMCNEKFSYFPEMTIGGGTHTCPPCPAPEILLG

VRN I - W N

AXHRRZAALCHEREHNBZ LRI AGSF K 2
WHAN R HF-—BHL2HAEXREHHLTRMES AT
SR AN - FEHR APHFE (B AXZ
EFMER) BRZHNMER -

BEOLHARODZIHELBERTS 2 LA ALR
Atk ey BB ERAMY HARAZTRARATIFELAER
HEAZHE FLPRILHNBRETLARNAE R T HYITH
MH R - -ABEAZZERGEE LAY F LA EERR
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. |io% : TSy
CHRACALERAA| (R F 2 A B ERRE

HEAY2ZAE¥ERES - RRAALAZTERAZFRIL- &M
B e

(B X ERA]

B 1 &&%» CHO % fis ¥ % 8 2 ActRIla-hFc z & 1t -
wdy@E(L2E@)RE B HM(Coomassie)$ & SDS-PAGE
(HZ2@®@) (A& »FER%E; £i#  ActRIla-hFc) #f
e ZaB4atRhRE-— Ao RETXE -

o B 2 B 7 4 & BiaCore™ # & /7 % A& » ActRIla-hFc $#2
Fi % (£) B GDF-11 (£ ) 284 -

B 3/& 5~ ActRIla-mFc i A A ARV BB M4 LB XA
MA@ R MR RN ESH KR MDA-MB-231 4
Bwpz Btz AEREENRY (ERE - & A&
%) AR - 14 BB A2 NA (PBS $#8 > L=
M) F 12 £~ HERBMHEREE @™ 12 48 ActRIla-mFc
wkEz DR (TZB) YE4LEHBTHABERE °

[ 2 A% RNA]

(&)
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: <110>XZENEAEIE/NT]

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

Pyl

TE{CR-ActRI1a BB REEHEA B AR

PHPH-PWO-018

PCT/US2008/001429

2008-02-01

60/899,070
2007-02-01

61/000,540
2007-10-25

17

PatentIn 3.3 kR

1
513
PRT

BEEA

1

Met Gly Ala Ala

1

Ser Ser Gly Ala

20

Phe Agn Ala Asn

35

Pro Cys Tyr Gly

50

Lys Asn Ile Ser

65

Asp Asp Ile Asn

Ser Pro Glu Val

100

Lys Phe Ser Tyr

115

Pro Val Thr Pro
130

Val Pro Leu Met

145

Tyr Arg His His

Ala

Ile

Trp

Asp

Gly

Cys

85

Tyr

Phe

Lys

Leu

Lys

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

Ala

10

Glu

Thr

Arg

Val

Asp

90

Glu

Val

Asn

Val

Pro

1

Val

Thr

Asn

His

Lys

75

Cys

Gly

Thr

Ile

Ile

155

Val

Phe

Gln

Gln

Cys

" 60

Gln

Val

Asn

Gln

Leu

140

Cys

Leu

100 £ 01 A 3l B4 E444R

Leu

Glu

Thx

45

Phe

Gly

Glu

Met

Pro

125

Leu

Ala

Val

Ile
Cys
30

Gly

Ala

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
® -
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

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

Trp

Lys

280

Met

Asp

Val

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

100 01 A 31 B E#4#R

175

Leu Lys Pro Leu
190

Cys Val Trp Lys
205

Phe Pro Ile Gln
Ser Leu Pro Gly
240

Glu Lys Arg Gly
255

Phe His Glu Lys
270

Ser Trp Asn Glu
285

Ala Tyr Leu His
Ala Tle Ser His
320

Asn Leu Thr Ala
335

Ala Gly Lys Ser
350

Tyr Met Ala Pro
365

Ala Phe Leu Arg
Leu Ala Ser Arg
400

Leu Pro Phe Glu
415

Gln Glu Val Val
430

Trp Gln Lys His
445

Cys Trp Asp His
Glu Arg Ile Thr
480

Asp Ile Val Thr
495
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100 01 A3l B EHHKA

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

Leu

<210> 2
<211> 115
<212> PRT

<213> EEA
<400> 2
Ile Leu Gly

Trp Glu Lys

. Asp Lys Asp
35

Gly Ser Ile
50

Cys Tyr Asp
65

Tyr Phe Cys
Phe Pro Glu

Lys Pro Pro
115

<210> 3
‘ <211> 100
<212> PRT
<213> FEA
<400> 3
Ile Leu Gly
1
Trp Glu Lys
Asp Lys Asp
35

Gly Ser Ile
50

Cys Tyr Asp
65

Tyr Phe Cys

500

Arg

Asp

20

Lys

Glu

Arg

Cys

Met
100

Arg

Asp

20

Lys

Glu

Arg

Ser
Arg
Arg
Ile
Thr
Cys

85

Glu

Ser

Arg

Arg

Ile

Thr

Cys

Glu

Thx

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

40

Gln

Val

Asn

Gln

Gln

Gln

Cys

40

Gln

Val

Asn

505

Glu

Thr

25

Phe

Gly

Glu

Met

Pro
105

Glu

Thr

25

Phe

Gly

Glu

Met

Cys Leu
10

Gly Val

Ala Thr

Cys Trp

Lys Lys
75

Cys Asn
90

Thr Ser

Cys Leu
10

Gly Val

Ala Thr

Cys Trp

Lys Lys

75

Cys Asn

Phe

Glu

Trp

Leu

60

Asp

Glu

Asn

Phe

Glu

Trp

Leu

60

Asp

Glu

510

Phe Asn Ala Asn
15

Pro Cys Tyr Gly
30

Lys Asn Ile Ser
45

Asp Asp Ile Asn
Ser Pro Glu Val
80

Lys Phe Ser Tyr
95

Pro Val Thr Pro
110

Phe Asn Ala Asn
15

Pro Cys Tyr Gly
30

Lys Asn Ile Ser
45

Asp Asp Ile Asn

Ser Pro Glu Val
80

Lys Phe Ser Tyr
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85

Phe Pro Glu Met

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

<213> EEA

<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>

<400> 5

atacttggta
agaaccaatc
tttgctacct
gatgatatca
tatttttgtt
gaagtcacac

<210> 6

<211> 225
<212> PRT
<213>

<220>

BEA

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

ALFF

ggcgtttgcec
tcaggagtgt
tgaaccgtgt
ttctggttcce
caggactgat
caatatgtgt
aaatccagtt
tatgttaatt
ctaccctcct
agggttgaaa
gaaagcccag
gtcatggcaa
acagttcatt
agcatttcat
tgaactgtgt
acctggceccta
tgtgctgttg
tgaggctgge
tccagaggta
gtatgccatg
tgtagatgaa
catgcaggaa
acatgctgga
agccaggtta
tattattacc
tcccaaagaa

tcaggagtgt
tgaaccgtgt
ttctggttcc
caggactgat
caatatgtgt
aaatccagtt

90

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

cttttcttta
tatggtgaca
attgaaatag
tgtgtagaaa
aatgaaaagt
acacctaagc

100 £ 01 A 31 BEEE#44R

tcteectgttce
atgctaattg
aagataaacg
tgaaacaagg
aaaaagacag
tttcttattt
caccctatta
tcatttgtgc
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
ggcttctcgce
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 His Thr Cys Pro

1

"’ Ser

Arg
Pro
Ala

65
Val
Tyr
Thr
Leu
Cys
145
Ser
Asp
Ser

Ala

Lys

Val

Thr

Glu

50

Lys

Ser

Lys

Ile

Pro

130

Leu

Asn

Ser

Arg

Leu
210

Phe

Pro

35

val

Thr

Val

Cys

Ser

115

Pro

Val

Gly

Asp

Trp

195

His

MOD_RES
(100)
Lys B Ala

MOD RES
(212)
Asn BY Ala

Leu

20

Glu

Lys

Lys

Leu

Xaa

100

Lys

Ser

Lys

Gln

Gly

180

Gln

Xaa

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

ALFFFUZETR - GrrEEee

MOD_RES
(43)
Asp or Ala

Cys

Pro

Cys

Trp

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

100 £ 01 A 31 e E#4447

Leu Gly Gly Pro
15

Leu Met Ile Ser
30

Ser His Glu Asp
45

Glu Val His Asn
Thr Tyr Arg Val
80

Asn Gly Lys Glu
95

Pro Ile Glu Lys
110

Gln Val Tyr Thr
125

Val Ser Leu Thr
Val Glu Trp Glu
160

Pro Pro Val Leu
175

Thr Val Asp Lys
190

Val Met His Glu
205

Leu Ser Pro Gly
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225

<210> 7

<211>
<212>
<213>

<220>

<223>

- <400> 7
Ile Leu Gly Arg Ser

1

Trp
Asp
Gly
Cys
65
Tyr
Phe
Lys
Pro
Lys
. 145
Val
Asp
Tyr
Asp
Leu
225

Arg

Lys

Glu

Lys

Ser

50

Tyr

Phe

Pro

Pro

Glu

130

Asp

Asp

Gly

Asn

Trp

210

Pro

Glu

Asn

344
PRT

AL

Lys

Asp

35

Ile

Asp

Cys

Glu

Pro

115

Leu

Thr

Val

Val

Ser

195

Leu

Val

Pro

Gln

Asp

20

Lys

Glu

Arg

Cys

Met

100

Thr

Leu

Leu

Ser

Glu

180

Thr

Asn

Pro

Gln

Val

5

Arg

Arg

Ile

Thr

Cys

85

Glu

Gly

Gly

Met

His

165

Val

Tyr

Gly

Ile

Val

245

Ser

Glu

Thr

Arg

Val

Asp

70

Glu

Val

Gly

Gly

Ile

150

Glu

His

Arg

Lys

Glu

230

Tyr

Leu

ALFFIZ T © SRS

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

10

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

100501 A 3l BIEE#444F

Phe Asn Ala Asn
15

Pro Cys Tyr Gly
30

Lys Asn Ile Ser
45

Asp Asp Ile Asn
Ser Pro Glu Val
80

Lys Phe Ser Tyr
95

Pro Val Thr Pro
110

Pro Cys Pro Ala
125

Pro Pro Lys Pro
Thr Cys Val Val
160

Asn Trp Tyr Val
175

Arg Glu Glu Gln
190

Val Leu His Gln
205

Ser Asn Lys Ala
Lys Gly Gln Pro
240

Glu Glu Met Thr
255

Phe Tyr Pro Ser
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260 265 270

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
275 280 285

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
290 295 300

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
305 310 315 320

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
325 330 335

Ser Leu Ser Leu Ser Pro Gly Lys
340

<210> 8
<211> 21

‘ <212> PRT
<213> &%

<400> 8
Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile
1 5 10 15

Ser Tyr Ile Tyr Ala
20

<210> 9
<211> 22
<212> PRT

<213> RFEVE

<220>
<223> REEWREC M | HEABER OBRHERER

<400> 9
‘ Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val Leu Leu Leu Cys Gly
1 5 10 15

Ala Val Phe Val Ser Pro
20

<210> 10
<211> 20
<212> PRT

<213> RHA&YE

<220>
<223> FKHAEYE M [RERK

<400> 10
Met Gly Ala Ala Ala Lys Leu Ala Phe Ala Val Phe Leu Ile Ser Cys
1 5 10 i5

Ser Ser Gly Ala
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20

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

<213> ATLFF

<220>

<223> ANILF5IZH#6R : AR

<400> 11

Ile Leu Gly Arg Ser Glu Thr Gln Glu

1

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

<213> ATIFR%I

<220>

5

<223> NILFFzHl : SRk

<400> 12

Ile Leu Gly Arg Ser Glu Thr

1

Trp Glu Lys Asp
20

Asp Lys Asp Lys
35

Gly Ser Ile Glu
50

Cys Tyr Asp Arg
65

. Tyr Phe Cys Cys
Phe Pro Glu Met
100

Ala Pro Glu Leu
115

Pro Lys Asp Thr
130

Val Val Asp Val
145

Val Asp Gly Val

Gln Tyr Asn Ser
180

5

Arg

Arg

Ile

Thr

Cys

85

Thr

Leu

Leu

Ser

Glu

165

Thr

Thr

Arg

Val

Asp

70

Glu

Gly

Gly

Met

His

150

Val

Tyr

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

100 01 R 31 a4 E 444 R

Phe Asn Ala Asn
15

Pro Cys Tyr Gly
30

Lys Asn Ile Ser
45

Asp Asp Ile Asn
Ser Pro Glu Val
80

Lys Phe Ser Tyr
95

Pro Pro Cys Pro
110

Phe Pro Pro Lys
125

Val Thr Cys Val
Phe Asn Trp Tyr
160

Pro Arg Glu Glu
175

Thr Val Leu His
190
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Gln
Ala
Pro
225
Thr
Ser
Tyr
Tyr
Phe

305

Lys

<210>
<211>
<212>

Asp

Leu

210

Arg

Lys

Asp

Lys

Ser

290

Ser

Ser

13
369
PRT

Trp

195

Pro

Glu

Asn

Ile

Thr

275

Lys

Cys

Leu

Leu

Val

Pro

Gln

Ala

260

Thr

Leu

Ser

Ser

<213> ATIF%|

<220>
<223> ANILFFI it SR

<400>

13

Met Asp Ala

1

‘l’ Ala

Gln
Gln
Cys

65
Gln

Val

Asn

val

Glu

Thr

50

Phe

Glu

Met

Phe

Cys

35

Gly

Ala

Cys

Lys

Cys
115

Asn

Pro

Gln

Val

245

Val

Pro

Thr

Val

Leu
325

Gly

Ile

Val

230

Ser

Glu

Pro

Val

Met

310

Ser

Lys

Glu

215

Tyr

Leu

Trp

Val

Asp

295

His

Pro

Met Lys Arg Gly

Val

20

Leu

Val

Thr

Trp

Lys

100

Asn

5

Ser

Phe

Glu

Trp

Leu

85

Asp

Glu

Pro

Phe

Pro

Lys

70

Asp

Ser

Lys

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

100 01 A 31 B E#4#47

Lys Cys Lys Val Ser Asn Lys

Ile

Pro

Leu

250

Asn

Ser

Arg

Leu

Cys
10

Ile

Trp

Asp

Gly

Cys

90

Tyr

Phe

9

Ser

Pro

235

Val

Gly

Asp

Trp

His
315

Val

Leu

Glu

Lys

Ser

75

Tyr

Phe

Pro

Lys

220

Ser

Lys

Gln

Gly

Gln

300

Asn

Leu

Gly

Lys

Asp

60

Ile

Asp

Cys

Glu

205

Ala Lys Gly Gln

Arg Glu Glu Met
240

Gly Phe Tyr Pro
255

Pro Glu Asn Asn
270

Ser Phe Phe Leu
285

Gln Gly Asn Val

His Tyr Thr Gln
320

Leu Leu Cys Gly
15

Arg Ser Glu Thr
30

Asp Arg Thr Asn
45

Lys Arg Arg His
Glu Ile Val Lys
80

Arg Thr Asp Cys
95

Cys Cys Glu Gly
110

Met Glu Val Thr
125
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Gln
Thr
145
Ser
Arg
Pro
Ala
Val
‘.. 225
Tyr
Thr
Leu
Cys
Ser

305

Asp

‘.’ Ser

Ala

Lys

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

Pro

130

His

Val

Thr

Glu

Lys

210

Ser

Lys

Ile

Pro

Leu

290

Asn

Ser

Arg

Leu

<220>

<223>

<400>

14
1114
DNA

ALFF

14

Thr

Thr

Phe

Pro

Val

195

Thr

Val

Cys

Ser

Pro

275

Val

Gly

Asp

Trp

His
355

Ser

Cys

Leu

Glu

180

Lys

Lys

Leu

Lys

Lys

260

Ser

Lys

Gln

Gly

Gln

340

Asn

Asn

Pro

Phe

165

val

Phe

Pro

Thr

Val

245

Ala

Arg

Gly

Pro

Ser

325

Gln

His

Pro

Pro

150

Pro

Thr

Asn

Arg

Val

230

Ser

Lys

Glu

Phe

Glu

310

Phe

Gly

Tyr

Val

135.

Cys

Pro

Cys

Trp

Glu

215

Leu

Asn

Gly

Glu

Tyr

295

Asn

Phe

Asn

Thr

ALl SREEE

Thr

Pro

Lys

Val

Tyr

200

Glu

His

Lys

Gln

Met

280

Pro

Asn

Leu

Val

Gln
360

Pro

Ala

Pro

Val

185

Val

Gln

Gln

Ala

Pro

265

Thr

Ser

Tyr

Tyr

Phe

345

Lys

Lys

Pro

Lys

170

Val

Asp

Tyr

Asp

Leu

250

Arg

Lys

Asp

Lys

Ser

330

Ser

Ser

Pro

Glu

155

Asp

Asp

Gly

Asn

Trp

235

Pro

Glu

Asn

Ile

Thr

315

Lys

Cys

Leu

Pro

140

Leu

Thr

Val

Val

Ser

220

Leu

Val

Pro

Gln

Ala

300

Thr

Leu

Ser

Ser

100 01 A 31 85 iE #4347

Thr Gly Gly Gly
Leu Gly Gly Pro
160

Leu Met Ile Ser
175

Ser His Glu Asp
190

Glu Val His Asn
205

Thr Tyr Arg Val
Asn Gly Lys Glu
240

Pro Ile Glu Lys
255

Gln Val Tyr Thr
270

Val Ser Leu Thr
285

Val Glu Trp Glu
Pro Pro Val Leu
320

Thr Val Asp Lys
335

Val Met His Glu
350

Leu Ser Pro Gly
365

atggatgcaa tgaagagagg gctctgétgt gtgctgctge tgtgtggagc agtcttcgtt 60
tcgceccggeg ccgctatact tggtagatca gaaactcagg agtgtctttt tttaatgeta 120
10
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attgggaaaa
aacggcggca
aggttgttgg
cagccctgaa
ttttccggag
cggtggtgga
agtcttcctce
cacatgcgtg
ggacggcgtg
gtaccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc
gagcctctcce

<210> 15
<211> 5
<2123 PRT
<213>

<220>
<223>

<400> 15

agacagaacc
ttgttttgct
ctggatgata
gtatatttct
atggaagtca
actcacacat
ttccccececaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttcecttece
ttctcatgct
ctgtctccgg

ALFFY

Thr Gly Gly Gly Gly

1

<210> 16
<211> 5

<212> PRT
<213>

<220>

5

ALF3Y

aatcaaactg
acctggaaga
tcaactgcta
gttgctgtga
cacagcccac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtect
aagccctcecce
cacaggtgta
cctgectggt
agccggagaa
tctatagcaa
ccgtgatgca
gtaaatgaga

ARSI i : SRk

<223> NP3zt : SRR

<400> 16

Ser Gly Gly Gly Gly

1

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

5

<213> ATIFA%

<220>

<223> ATRFFIZitt: S5 6xHis #E50

<400> 17

His His His His His His

1

5

gtgttgaacc
atatttctgg
tgacaggact
gggcaatatg
ttcaaatcca
cccagcacct
caccctcatg
agaccctgag
aaagccgcegg
gcaccaggac
agtccccatc
caccctgccc
caaaggcttc
caactacaag
gctcaccgtg
tgaggctctg
attc

11

100 £ 01 A 3] BEEHBE

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

gacaaagata
tagtgaaaca
aaaaaaaaga
agttttctta
agccacccac
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca
acacgcagaa

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




1480048

[03%49A3 BA#KE

+ ~ #FFEFHED
1.—#% ActRIla-Fc @A Fazx A& HEH AN HEHE
BRTEABELABHEALERZE 2N T %

ActRIIa-Fc &2 A2 % &8 64 # SEQ ID NO3 = B A B F 7 £
b o95%— s B A B A 5 0 A HE FH ActRIla-Fc &5 % 8

HEAHEEILE -
2.40 F 3F & A &?«.1 Bz Ak £ ¥ 3% ActRIla-Fc
AT EAUTHBEFZT - RFH
@ i E Y 107 Mz Kpft ActRIIa e fz # 8 & 5 &
ii.dp % @B P 2 ActRIlafZ 5 8 % -
3P EHEEE | AxA®KR £ ¥ ActRIla-Fe
LB B OLE—KRSMBEEAUTESEEZE&HE 64K EBR
A A A &% - PEG b & 8 - 7k & & 1t (farnesylated)
A s LB AR S E&ELAMEZIRAEAR - 2ETR
YOS BRAR REAFBRWMABLESZBKER -
44w P HEEH BB E | A AR H FFE ActRlla-Fc
@ .:.zc64 SEQIDNO:3 zm AR -
Sk P FEHNEERE 1 BXAR
A E B a4® SEQID NO2 2 BABEAFINED 95— R

an\

S

£ » B ¥ % ActRIla-Fc¢

R R B A
6w ¥ HEHBEEE 1| Bz AR > HE P H% ActRlla-Fc
A% B4 SEQIDNO: 2 2 B A B F 5 -

T e FEANEEHE | X H » £ ¥ #% ActRIla-Fc

&
A EBaa4s®E SEQID NO:7TZHRAERFINED 95%— R



1480048

1034983 a##E]

W B AP e
S W EFHEB Y | Ez AR » £ F 3% ActRlla-Fc

A% a4 SEQIDNO: 7z A8 R 7 -
O EFMEBE | Bx AR H ¥ &% ActRlla-Fe
Ao K48 SEQIDNO: 12 2 ABAINED 5% R

o R KB A T -
104w ¥ 35 B A B ¥ 1 3B Aig > £ 73 ActRIla-Fc

# A% a t4s SEQID NO: 12 z s 4 & A 5l -
@ 1l ¥ & HEEB % 1 E2AR - £ P33 ActRIIa-Fe
OB O ABHMEEE 4% SEQIDNO: 2 = i A 8 A 5
2L 95%—HR2BEABFIGHSEREAI KR BHET
% ActRIla-Fc # 4 E 8 A4 =B R=ZBREERKNRy -

¥ BHNEBE I1LBZAE AP Z_RBGD
HE % 8 64 SEQIDNO: 2 2z e A8 A 5 &9 %5 BRI o

B e FEHNEBAE IlFZAR EFR_RAEHAS
HE % B 648 SEQIDNO: 7Tz HABFINED IS%— K
MR ABAFIZ SRR R -

49 EHNEBE INAZAR TR _RABHRS
AM& B a4 SEQIDNO: 7 2B AB AN SRV A -

1540 ¥ 3 & A 5B F 11382 Ak £ ¥ 3% ActRIla-Fe
BAEAOLAKIME SEHEREN S -

164 ¥ 3 & A KB HF 1182 AR ¥ % ActRIla-Fc
BAOBOLAEY BREATFTREA#K IS XF 40 X&) o iF F

¥ o



1480048

l3£9A3 B#H#KE

1 7. P EFHEB Y 11EBZRAGE L PRABELGLA
NUARASENEE —RZ2ZBEERTZEH -

18w B EFKBE1I1EFB2RE EPRBELHAA
RURERNEA - RZEEBRTFHEFHF -
19 ¥ H EF KB E 11 EAZAG EFRBELALA

AU EASENEBE=ZBA - RZ2HEERTFZEL -

20 P H EH B FE 1 BHEL 19BRAFTE—RIAE

AV B EBLELEL T BRBRUS LR AKX THRE R SA
® —FRNELEXTBRARBBE L

2l ¥ EAHBEF 2082 AR EFZARBRURE
B EAAUTESEEARZIFGRE - LB ﬂ%ﬁw RANK
Bo A B8 45 4L B R # & % (osteoprotegrin) # # B -

2. ¥ HEAHNEEF 1EEF I9BAFIE—AZHR
AV BESHRANRAREEE AR rF
HEEASRTHZABREE -

W e H EAHNEBE 1 BER I9AFTE—BRZAHR"
EYBABELEAAEA RS BILELARE FX LMK -

244 B E A KB E 1 AZAR EPHIALE I MK
FRBEBEMHEILE -

S e EAEBE | AExAR AFPHBRELZIR
FHEBABZIBEHLEE  HHABEILEE  EE/EBX
3wk e

26— HAELJNBAN LB IBATEBHLALBEIRBEZT
ko BA Kk AT



1480048

103498 3 AA#%E

a.4& % % ActRlla B # # F M b & 56 ActRIla % K X
Boir g 4 A Bz B KB B K F 3% ActRIla 3 BR X B 1L 8 &
L3 8 4 % SEQID NO3 24 95%— sty ABA S LE
HE2FERE R

b RUEA AR B AIFTETIYE -

+— X
. 4o R B e



1430048

-
-
L -
-
L3
._‘ - oy J K‘ b b
t "
.».___—L... N SRR e § T | Vo — -




1480048

7% A\ SRR

120
Wife], # Rifdl, ®
Kd5e-12 M Kd 9.96 e-9M




1480048




