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application claims the benefit of U.S. Provisional Application No. 60/
12.680, filed September 24, 2004, which is hereby incorp EB -

Wf%e 8?&%&&%} Eackground of the Invention The success of theog?lr}zg r%\{lg?@ﬁ(%ﬁ
(etanercept) brought to fruition the promise of therapeutic agents modified
with the constant domain of\dadifieddgyVMatet8gfes comprise two
functionally independent parts, a 10 variable domain known as "Fab",

which binds antigen, and a constant domain known as "Fc", which links to

such effectbisaneiisages ckompllinbrneiivalioh dnaargari)pplication
ph 09@16236%3'15886‘515% @@gx@@g »gesHM NAGlife;vaereas b fakdtd by

short-lived. Capon et a 9), Nature 337:525-31. When constructed
5 togstheremvith a therapeutic protein, an Fc 15 domain can provide longer

half-life or incorporate SU%Q&’”%{%Q& AEEE e %leinding, protein A
binding, complement fixation &nd perhaps even placental transfer. Id.
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-Fc fusion with therapeutic proteins. Form us t
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(1986 NnERGress PRy JwiiRY. 1334 HG/rH éF3cidarurarri et al.
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al. (1989), Nature receptor 337: 525-31 IgG1, N-terminus anti-cancer,

antidial FAasi Wihan aootiucige togefher WRHRdHS@R Sttis ISy &t e
C-ef NS QIGARNIILIR WA RERER14. RIblished Juheroh MR honer.
lsder?g%% ,1997%%%1 N-terr}%]inus anti-obesity \%/O 98/28427, filed
receptor binding, protein A binding, complement fixation and perhaps
even placental transfer. Id, Table 1 summarizes use of Fc fusion proteins
known in the art.

Table 1~Fc fusion with therapeutic proteins

Form of Fc Fusion Therapeutic
partner implications Reference
lgG1 N-terminus Hodgkin's disease; U.8, Patent No. 5,480,081

of CD30-l.  anaplastic iymphoma;
T-cell lsukermia

Murine Fey2a ' L-10 ant-inflammatory, Zheng et al. (1995), J.
fransplant relection immunol. 154: 5680-800
i0G1 TNF septic shock Fisher gt al. (1996), N, Engl.
receptor J. Med. 334: 1697-1702; Van

Zee K atal (1886), J.
immungl. 156, 2221-30

g, 1gA, IgM, or - INF inftammation, U.S. Pat. No. 5,808,028,
igk (exciuding recepior  autoimmune disorders  issued September 15, 1998
the first domain)
igG1 G4 AlDS Capon et af, {(1988), Naiure
receptor 337: 526-31
igG1, N-terminus anii-cancer, antiviral  Harvill i al. {1985),
lgG3 of IL-2 Immunotech. 1: 85-105
lgG1 C-terminus osteoarthritis; WO 87/23614, published July
of OPG bone density 3, 1897
igG1 N-terminus anii-obesify WO 88/28427, filed
of leptin December 11, 1887

Human ig Cy1 CTLA-4 autoimmune disorders  Linsley (1991), J. Exp. Med.
174:561-9




of leptin December 11 1997 Human Ig Cyl CTLA-4 autoimmune disorders
Linsley (1991), J. Exp. Med. 174:561-9 WO 2006/036834

WFé}an/é)g 95/034273 A much different approach to develo Wﬁ#z%sms 4973

therapeutic agents is peptide library screening. The interaction of a protein
ligand with its receptor often takes place at a relatively large interface.
However, as demonstrated for human growth hormone and its receptor,

only a fewAeyshetideennttipeintirtactevehimen: of fssepedsic pERAEJGS
energy. . Clackson et al. (1995), Science .267: 383 [
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servegefunctfna tikelgiaddabindiativehus rgoinsufesoftryeysepiite”
length (2 to 40 aming acids) can hind to the receptor protein of a giv.
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slargedpioieialiganchEept deragbuistsd)mbsthsbtghttndipgtine dynding,
inhibit the bioactivity of the large protein li (peptide.antagonists”).
kb b e A SR T

ideq{i@gpg{ag%ﬂ ' istspangantagheigishiSepoforylorexaraple,
Scott et al. (1990), Science 249: 386; Devlin et al. (1990), Scien

249f0stions upzelates! o Jnding. It RIRTLY 758 ,%’?@.%ﬁ?’n’xﬂ&.ﬂgﬁh

57334340 imm&&&&%&b@éf%ﬁm 98,280, dssuietharch
12, 1996; U.S. Pat. No. 5,432,018, issued July 11, 1995; U.S. Pat. No.

105,333:665n liganst Fudh enddeagnayminpiathe bicrgsvitnal thelatesuly
13,1999; W / ' %g}pfgr ﬁ%@@bﬂ{@l :
98/1%3§%p%%f?§dé %8;)%3%%%9%@ i(’j()aggh of Whl%]ﬁQiJS incorporated t}g .
refeltahﬁsi}.threéliOHCﬂibi‘arie%th%&ﬂ;t@mm@mi@éigéqdéﬁﬁéﬁ%E)é HSPEREEDY-

fusion with.coat_proteins of fil pgoggg ically. the displayed
peptidesaeiaéffﬁnﬁ?/i%ﬁg&%%%%%%%nu od;?-;l%p obilized extracellular

domaiethbd REideceiitongHuelietaptatt pigapésaay botegnnine [Hpe, for
successive rounds of affjni ification.angd.repropagation. N
oot SR I e e R B
moregiruciurally. relateth. g efipapitpsnSie 169, Chiffae N,
(1997), Science 276:.1696-9, in [ distin lies were
idenﬁf"é@:ﬁe%ﬁfh@é&‘%ﬁ%%eg%ﬁ;@%?%ﬁ%%é%ggvﬁi%ﬁ?‘%%‘éi trgh 12,
may-figsafely replaced e atms essedingldr 1093nUtagRae doak 838,665,
DNA level. Mutagenesis libraries may be created 2 WO 96/ %%%6 o
PCTIe5S0 dorausb ¥, @ﬁ&}%é&%ﬁ@f@rﬁ%@ﬁ i Ege%% &
e %}@@ﬁ%ﬂ%ﬂ@&%é&&%&: AOMLI86Va RIORKTY S5 BiGEBE, SHInhas:

401-24. Other methods com%(late with phage display in peptide research. A
April 16, 1998 (each of which is incorporated by reference). In suc

libraries, random pepticie sequences are displayed by fusion with coat

proteins of filamentous phage. Typically, the displayed peptides are

affinity-eluted against an antibody-immobilized extracellular domain of a
25  receptor. The retained phages may be enriched by successive rounds of

' affinity purification and repropagation. The best binding peptides may be

sequenced to identify key residues within one or more structurally related

families of peptides. See, e.g., Cwirla et al. (1997), Science 276: 1696-9, in

which two distinct families were identified. The peptide sequences may
30  also suggest which residues may be safely replaced by alanine scanning or

by mutagenesis at the DNA level. Mutagenesis libraries may be created

2



peptide library can be fused to the carboxyl terminus of the lac repressor
5 and expressed in E. coli. Another E. coli-based method allows display
cell's outer membrane by fusion with a peptidoglycan- i
“ng%@% %%H!WPAL). Hereinafter, these and related methods g’ﬁ@@%&?ﬁ?n
referred to as "E. coli display.” Another biological approach to screening
soluble peptide mixtures uses yeast for expression and secretion. See 10
Smitihdtsakeck 2B MothBhaptiadek ¢ sédhdhdd efdinatiest tadeethod of

Smith et al. a % : ref as ye _t)-&ﬁﬁ

scre ﬂ?ﬁﬁ“’mlz é et hethbo et L I‘g(fs\l |S§§§Ited prior
to ribosometeleasaheiitingieta Yikranhagpalptptide peytidtheaicearch. A
associated RNA still attached. Hereinafter, thé’stand_ related.methods are

collgeRBfeinrars ren by AesashiRbined R RS R FRRTSS O

chegigablinkage Jahrepige KiQoRNAESes: foievaniesRIReHS display on
Szostak (1997), Proc. Natl. Acad. Sci. USA, 94: 12297-303. Hereinafter,
this Ehriceliaeainompabinee byIREoR Y Herérrspisiaglyriaeasiried

scregRing.o{hemicallyrdarived: pepHes ibaries havebasadavelonsdively
which™péptides are immobilized 20 on stable, non-biological materials,

suclreferyeréaras dEecaliidispEoiveinqiesria sl iras mRPIas6hEr screening
Ch6@§ﬁ£ﬂg%%§éry§9e ide dihrary Uses :photglithagranhy tg.scanpeptides

immo glass slides. Hereinafter, these and related methods are
1eolleBtiidyatafbii#%) Adoldeminatele plididdtestingrebeticansimitiel
screenin, Maybe, 2P avaniageons D AL AR Y IR Bl AIBAA ng
and other dimataral “ana ogues, as well as non-peptide elements. Both
biological@theranethiod) trasthadisrané reviewe B INhA/kelislged puintate ribosome

(1992), Curr. Opin. Biotechnol. 3: 355-62. In the case of known.bioacti
pop IS S o DE 45 D RS R S R D26 8 Sk
propesiesteaihbt ehrpleifdr, ithsuehd aslapdraathpdnemakbscstegwise
_ changes to a peptide sequence gnd 3 WO 2006/036834 C
g e A E%?%H%%F&'ﬁﬂﬁﬁ’oﬂ‘ﬁ%??l linkage
bioagiiviyRIRPISWSINEsRIORHSIE PO FeTbeAf RS RANREIE9T), Proc. Natl.
solution structure). Hereinafter, these techniques are collectiyely referred
o achradeSeL R Sh NG i h EEHTHER, GRAMARES FLgPggs are
peptiggninuhichonsderiagesransingliade sickdepha timesywittalipaieved

This technique’is commonlé referred” to as an "alanine walk" or an

“alanepdaiibamenhens leasotay densidnoukish gsatidenprs inymebilized
z-56p'a&ﬁ&x&%&%ﬁﬁéﬁ{!ﬁ%@gﬁﬁn@%@é@&%@eﬂ% glketNe-{es0ia Bt 30N

acid substitutions can be’used alone or in combinatio to r(?sult in a new
 peptigersmithlwittsfavorshnsherchemitelly dersgerpeptide library uses

photolithography to scan peptides immobilized on glass slides.

Hereinafter, these and related methods are collectively referred to as
"chemical-peptide screening.” Chemical-peptide screening may be
25  advantageous in that it allows use of D-amino acids and other unnatural
analogues, as well as non-peptide elements. Both biological and chemical
methods are reviewed in Wells & Lowman (1992), Curr. Opin. Biotechnol.
3: 355-62,
In the case of known bioactive peptides, rational design of peptide

30  ligands with favorable therapeutic properties can be completed. In such

an approach, one makes stepwise changes to a peptide sequence and
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Structural analysis of protein-protein interaction may also be used to
suggest peptides that mimic the binding activity of large protein ligands.
WIS ﬁ)ﬂg}as%gnalysis, thel grystal §tructure may suggest the ‘iq;ad}t}%2@(%3 1273
relative orientation of critical residues of the large protein ligand, 15 from
which a peptide may be designed. See, e.g., Takasaki et al. (1997),
Nature Biotech. 15: 1266-70. Hereinafter, these and related methods are
refdeedrtirass frewfiiectniche abdatiydion Thesdmraljritsl ¢hathtEcHIY
alsp.be, used to investjgate the interaction b fecentar protein and
p%ﬁ%%ygéfe%)%ogf rpl%fgﬁéhcﬁ%ﬁg%fav%lglgé%"ngl%%%}est furth%r 20 ’
modifieatiarhof thepapticsiteiirkpeaserbiddin g affatignd clestpuidiyonne
may djscoyer peptide mimetics of any protein .using phage dis d
theSHﬁ#bt}QFE@fl%H%’ MHEntEhEd 568%3%/% S& Igllr?ieesfho S %%ggbeegérﬁ }&gé(%j or
5 epifapemappRg ok idenificaiatatositidal ariintgeidsdamroteily-pebtoied

interactions, and as leads for thqgiscove(rsy 25 gf new theragg%ti% agents.
E.¢° effeseleniie(1996) CE aft. DR Biskh B8 3T Beptide
libravigsi sFRARMPERESREMP SO REsdBe) M inaiegieal tstudietdsubleas
epitope mapping!.r Kreeger (1996), The Scientjst 10(13): 19- 20. Of
pardlaaaeifte ! %@@e@wmwac%&w%w 6 HEERATSLOT
in the disaaven of phasmacelogicalimasiive: RaplidesitA rarride eheughutic
peptides identified in the art are summarized in Table 2. 4 The peptides
1Carerdeserhed.in the listed publications, each of which is hereby

incorporatgd Y I{AENee e parRsaloain AVl ihR pasidss ised

describedt?glndxm many | s%ancegs is follg\%ve;d by a shorthand ferm _
thetefeng g papenthdeet:a orimist the bingang det Hiv ebatge Asvifidd 5
(e.g., to form C-terminally cross-linked dimers) . Typical lidenirregy
we%1 aé}‘g:’érr?&is%cﬁﬁb?ﬁl m%%%gés’rg%g%r %1 a pﬁarmac osgigglly active
proteid felgtiFPGirecetitonof natiehseodedasibiiee (EEalethdigand,

peptide library, was screened for binding to a monoc | anti :
B R e e e e RN
interesterk Biaat o 0ic 26ivily Referetdee, peptidenihtedpepfivetBPd are
receptor EPO-mimetic Wrighton et al. (1996), disulfide- Science 273:
4SBT ot G IR BT P88 T Bt AT P gy s may
\(Nfiat%%@{ﬁbd%%mgﬁgﬂ@@@ iacapteldrRerwimeticddypal ptetkein and
1996), :

peptides selected by phage display, which may suggest further

20 modification of the peptides to increase binding affinity.

Conceptually, one may discover peptide mimetics of any protein
using ?hage Sisplay and the other methods mentioned above, These
methods have been used for epitope mapping, for identification of critical
amino acids in protein-protein interactions, and as leads for the discovery

of new therapeutic agen‘cé. E.g., Cortese et al. (1996), Curr. Opin. Biotech, 7:

616-21. Peptide libraries are now being used most often in immunological
studies, such as epitope mapping,. Kréeger (1996), The Scientist 10(13): 19-
20.

Of particular interest here is use of peptide libraries and other
30  techniqizes in the discovery of pharmacologically active peptides. A

number of such peptides identified in the art are summarized in Table 2.
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cross-linked Science 273: 464-71; dimer Wrighton et al. (1997), Nature
Biotechnology 15: 1261-5; International patent application WO
96/40772, published Dec. 19,1996 linear EPO receptor EPO-mimetic
Naranda et al. (1999), Proc. Natl. Acad. Sci. USA, 96: 7569-74; WO
99/47151, published September 23, 1999 linear; C- c-Mpl TPO-mimetic

Cwina ReRfifesaTy deamirbar i denbistoderubliertotsseachoekikidipat.
N%é&%ﬂ?&pd%%&%@ﬁ%f&%%& 31%9@2}'%%{%%99@6 %Oac@ﬂﬁgg%%?%éﬂay
4, 2000; U.S. Pat. App. No. 2003/0176352, published Sept. 18, 2003;

WEepBIdR3 15 8escpilisk vewl AprihdiTy 2083 nkisa felstimddtion siiorthand

Paukovits eta]. (1984), linked dimer hematopoiesis Hoppe-Seylers Z. . ...
B B R RO B S B TG Fe B odified
colemn wayrae OaunshivkiRe-assotialed ReRlR)(rgpiERR, reanter, IL-1
receptor) or mimicked by the associated peptide. The references listed for
edéPrapiptyNre firspene hisrdeme RDBUA dSSE BRI fRTIckBR AR logically

Pe&’é&@@ég%ééﬁ? ﬁ%,6533@%@ée(ﬁﬂi%%‘%‘?éé‘%%%@n AL Bl ,'-thel

(1988), Exp. He 16: 274-80 alkylene- G-CSF-mimetic Bhatnagar et al.

(1pef}ide litkedydimeersMedn&him basd 8814 % nButhbensdn@tiahd1997),
T. Med. Chem. 40: 2876- 82; King et al. (1991),.Ex p..Hemato).19:481;
King et al. (1995), Bl?&gl%g‘(g{?b% aAC S%CQHY abeive Peptiides

Binding partner/
Form of protein of interest?” Pharmacologic activity Reference
peptide
intrapeptide EPO receptor EPO-mimetic Wrighton et al. (1996},
disulfide- Science 273: 458-63; U.S.
bonded Pat. No. 5,773,569, issued
June 30, 1998 to
Wrighton et al.
C-terminally EPO receptor EPO-mimetic Livnah et al. (1996),
cross-linked Science 273: 464-71;
dimer Wrighton et al. (1997),
Nature Biotechnology 15:
1261-5; International
patent application WO
96/ 40772, published Dec.
19, 1996
linear EPO receptor EPO-mimetic Naranda et al. (1999),
Proc. Natl. Acad. Sci.
USA, 96: 7569-74; WO
99/47151, published
September 23, 1999
linear; C- c-Mpl TPO-mimetic Cwirla et al (1997}
terminally Science 276: 1696-9; UG,
cross-hnked Pat. No. 5,869,451, issued
dimer Feb. 9, 1999; WO
00/ 24770, published
May 4, 2000; U.5. Pat.
App. No. 2003/0176352,
published Sept. 18, 2003;
WO 03/031589,
published April 17, 2003
disulfide- stimulation of Paukovits et al. (1984),
linked dimer hematopoiesis Hoppe-Sevlers 7.

(" G-CSFE-mimetic”)

Phvsiol. Chem. 365: 303~

? The protein listed in this column may be bound by the associated peptide (e.g., EPO
receptor, IL-1 recepior) or mimicked by the associated peplide. The references listed for
each clarify whether the molecuie is bound by or mimicked by the peptides.
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linear IL-1 receptor inflammatory and U.S. Pat. No. 5,608,035;
autoimmune diseases U.S. Pat. No. 5,786,331; ("IL-1 antagonist” or U.S.
Pat. 80,096; "IL-lIra-mimetic") Yanofsky et al. (1996

WR%Q%%"%& 3: 7381-6; Akeson et al. (1996), T Bl (Chemzml;f%:‘G’ZM%W3
30517-23; Wiekzorek et al. (1997), Pol. T. PharmacoL 49:107-17,
Yanofsky (1996), PNAs, 93:7381-7386. linear Facteur thymique
stimulation of Inagaki-Ohara et al. serique (r'TS) Iymph’é?egfﬁ%“&m (1988),
Cellular (" ETS- mlmphr‘"\ lmmunol.171:.30-40: oshidastbgaaN de 1 64274-80
ImpdRgHarmacol, 6: 141-6. mtrapeﬁ e C?E}EZCMAb AL TR EE 4 o,
FURTIOYS ™Y al. (1998), disulfide Nature Biotech. 16: 2@;—5@‘@&%@ (1997,
exocychc TNF-a receptor TNF-a antagonist Takasaki et al1ed 98#. 40: 2876-

Nature Biotech. 15:1266- 70;W098/53842, publlshed D& &mbetad, (19998
o Hamakel. 19:481;

Vi
O0USH

), (C §ﬂ m@gg@%;aee@otemmtmmm

linear vinculin cell adhesion Adey etml-1 108 £inifragesses el ca/sHs,096;
Biochem. T. 324: 523-8 differentiatitin,-iveunchéiad)ing, trmusknebib<1a85s
("vinculfn binding") linear C4 binding protein anti- throm%’@ﬂeﬁﬁ%@%@aﬁg %
(1997), T. Brol. (C4BP) Chem. 272:14658-65 7381-6; Akeson et al.

(1996), I. Biol. Chem. 271:
30517-23; Wiekzorek et

al, (19973, Pol. 1.
Pharmacol. 49: 107-17;
Yanofsky (1996), PNAs,
93:7381-7386.

linear Facteur thymique stmulation of Inagald-Ohara et al.
' serique (FIS) © lymphocytes (1996), Cellular
(“ FTS-mimetic”} Immanol. 171: 30-40;
Yoshida (1984), Int. ].
Immunopharmacol,
6:141-6.
intrapeptide CTLA4 MAD CTLA4-mimetic Fukumoto et al. (1998),
disulfide Nature Biotech, 16: 267-
- bonded ' 70
exocychc TNF-~o, receptor TINE-o antagonist = Takasaki gtal (1997),

Nature Biotech, 15:1266-
70; WO 98/53842,

published December 3,
: 1998
linear TNF-o, receptor TiNF-o antagonist Chirinos-Rojas { ), L.
‘ ' Imm., 5621-5626.
intrapeptide C3b inhibition of - Sahu et al, (1996), L.
disulfide complement activation; Immunol. 157: 884-91;
bonded auicimmune diseases  Morikis et al. (1998),
(“CC3b-antagonist”) Protein Sci. 7: 619-27
linear - vinealin cell adhesion Adey et al. (1997),

processes —cell growth, Biochem. T. 324: 523-8
differentiation, wound

healing, tumor
metastasis (“vinculn
binding”)
linear C4 binding protein anti-thrombotic Linse et al. (1997), ]. Biol.
(C4BP) Chem. 272; 14658-65
linear urokinase receptor processes associated  Goodson etal (1994),
with urokinase Proc. Nail. Acad. Sci. 91:
interaction with its 7129-33; International
receptor (e.g. application WO

angiogenesis, umor 97 /35969, published
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linear urokinase receptor processes associated Goodson et al. (1994),
with urokinase Proc. Natl. Acad. Sci. 91: interaction with its 7129-33;
Internatlonal receptor (e.g., application WO anniogenesis, i

68 *Bublished 6 WO 2006/036834 PCT/US2005/03 A lsagsnsars
invasion and October 2,1997 metastasis); ("UIC antagonist”) linear
Mdmz2, Hdm2 Inhibition of Picksley et al. (1994), inactivation of p53
Oncogene 9: 2523-9; mediated by MemZ sidBetiger et @kip9I7}9%7hdm2;
anti-tumor Mol. Biol. 269: 744 56 Wﬁﬁﬁi‘@@tger gt aL (1996)

farnesyl transferase anti-cancer by, £zibR

m@@&ﬁ@@@ﬂ I
activation 77:175-178 of ras oncogmﬂm&mﬁﬂ&eﬁec}a&d&mww T44-56;

anti-cancer by Moodie et al. (1994) |ﬁMbmrﬁ@dlmolog|ca‘$5ﬁmdSéG@ﬁ%t)zlo

44-48 on_of the Rod sl EBERENS
370: 52179‘832 linear %‘?‘%HB domalr%‘%ﬁ’tFE’éﬁEer by “' %T) Cuzr.
(1993), |nh|b|t|ng tumor Curr. Bloln%pﬂégﬂ%%cm t{'h w?th‘actlva ed Yu et

V 1 ¥ea ,. ) & )
SH3- (1994) EMBO'T. 13 5598 n@g&@ﬁe@mﬁ@nstateﬁﬁﬁ@ﬁs Sparks et
al. (1994), ('SH3 antagonist”) T. BiohfGhemo268: 23853- 6; Sparks et al.
(1996%¥ndRroc. Neit.efcae.Boki®3: 1540-4ardS Fat. No Me@B6e 50 14 ed

March 23, 1999: US Pat. No. 588‘8}?1691‘5§§€Féﬁﬂarcﬁ£@%@1—@99~

finction of the ras

t 10: 44-48
Rodriguez et al. (1994),

oncogene Nature 370:527-532
linear SH2/SH3S domains anti-cancer by Pawson et al (1993},
inhibiting tumor Cury. Biol, 3:434-432
growth with activated  Yu etal. (1994), Cell
tyrosine kinases; 76:933-945; Rickles et al.
treatment of SH3~ (1994), EMBO 1. 13: 5598-
mediated disease states  5604; Sparks et al. {1994),
(“SH?3 antagonist”) J. Bigl, Chem. 269: 23853~
6; Sparks et al. (1996),
Proc. Natl. Acad, Sci. 93:
1540-4; US Pat. No.
5,886,150, issued March
23, 1999; US Pat. No.
5,888,763, issued March
30, 1999
linear plomics anti-cancer by Fahraeus et al. (1596),
mimicking activity of ~ Curr. Biol. 6:84-91
p16; e.g., inhibiting
cyelin D-Cdk complex
(“ple-mimetic”)
linear Sre, Lyn inhibition of Mastcell ~ Stauffer et al. (1597),
: activation, IgE-related  Biochem. 36: 9388-94
conditions, type I )
hypersensifivity
(" Mast cell antagonist”)
hinear Mast cell protease treatment of International application
inflammatory disorders WO 98/33812, published
mediated by release of  August 6, 1998
tryptase-6
{*Mast cell protease
inhibitors”™)
Iinear HBV coreantigen  treatment of HBV viral ~ Dyson & Muray (1995),
(HBcAg) infections (“anti-HBV”)  Prog, Natl. Acad. Sci. 92:
2194-8
Enear selacting neutrophil adhesion; Mazrtens et al. (1995), L.
inflammatory diseases  Biol Chem. 270: 21129~

{"selectin antagonist”)

36; Buropean patent
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linear p164 anti-cancer by Fahraeus et al. (1996), mimicking activity of

Can, BioI 6:84-91 pl6; e.q.,

wolEy

|vat|on

inhibiting cyclrn D-Cdk complex
etlc") linear Sic, Lyn inhibition of Mast cell Stauff
ng related Biochem. 36: 9388-94 conditions, typé

B b9

hypersen5|t|V|ty ("Mast cell antagonist”) linear Mast cell protease
treatment of International application inflammatory disorders WO

98/33812 published medlated by release of August 6@99@#

V|raI Ib’y@?én& Mura??’{‘ﬁ@@:ﬁ‘ (I- IBE?&@?‘?HW?’%MP%%EI Smﬁlaﬁgg_

Acad?YSEF%2: 2194-8 linear selectins neutrophil adheg;

A3 ehdss),

(1995), L inflammatory diseases Biol. Chem. 270: 211@@;0! '‘srlegims. 23025,
antagonist") 36; European patent 7 WO 2006/036834 30; Adey & ¥ay (1996),
PCT/US2005/034273 application EP 0 714 912, publickmefiéftd®st 1996

linearlwaknodulin cakrgthslin antagoRiStePheree st al. (i@%‘)iﬁ%?éllzed
MolegdBReersity 1: 259- 65; Dedman &A™

23025- 30; Adey & Kay (1996), Géﬁ?%e

EE gﬁme%{aaegﬁ BSwo

V%.lsged

tumor-homing; International cyclizeds{tgaiment:for apphm@;1§m&hed
conditions related to 95/14714, publishedingjegeis-mediatet &) 4#271WLD95;

WO cellular events, 97/08203, publiskegregaéierdin pIaﬁ@Ié@Wa?G#@h@b?
WO aggregation, 98/10795, publlsHétPnth?ﬁFnUS M?FMQ rER o8 WO
19,1998: WO healing, osteoporosis, 24452, puiblished
tissue repair, May 20, 1999; Kraft ef al.
angiogenesis (e.g. for (1999}, ]. Biol. Chem. 274
treatment of cancer),  1979-1985
and tumor invasion
{" integrin-binding™)
cyclic, linear fibronectin and treatment of WO 98/099835, published
extracellular matrix inflammatory and March 12, 1998
components of T autoimmune conditions
cells and
macrophages
linear somatostatin and freatment or European patent
cortistatin prevention of hormone- application © 911 393,
producing tumors, published A pril 28, 1999
acromegaly, glantism,.
dementia, gasiric ulcer,
fumor growth,
inhibition of hormone
secretion, modulation
of sleep or neural
actvity
linear bacterial antibictic; septic shock; U.S. Pat. No. 5,877,151,
lipopolysaccharide  disorders modulatable issued March 2, 1929
by CAP37
linear or pardaxin, meliitin antipathopenic WO 67/310719, published
cyclic, 28 August1.997
including D-
amino acids
linear, cyclic ViP impotence, WO 97/40070, published
neurcdegenerative October 30, 1957
disorders
linear CTLs cancer EP 0 770 624, published
May 2, 1897
linear THE-gamma2 Burnstein (1.988),
Biochem,, 27:4066-71.
linear Amylin Cooper (1957), Proc.
Natl. Acad. Sci., 84:8628-
32,
linear Adrenomedullin Kitamura (1.993), BBRC,




healing, osteoporosis, 99/ 24462, published tissue repair, May 20,19953;
angiogenesis (e.g., for (1999), J. Biol. Chem. 274: treatment
1979-1985 and tumor invasion (“integrin- bindln

ectin and treatment of WO 98/09985, published é)ﬁ/g% 034273
matrix inflammatory and March 12,1998 components of T aut0|mmune
conditions cells and macrophages linear somatostatin and treatment or

Kraft et al.
of cancer),

Vi &t

European patent cortistatin prevention of hormone- appHeasisétC 911393,

procisingrtamors, pubBiSiied Aprila28;a99genicr
dementia, gastric ulcer, tumor groﬁ;‘tﬁmﬁfﬁi‘ﬂaﬁfgﬁlﬁ hotf
modulation of sleep or neural actlviitg iial iear,
shock; U.S. Pat. No. 5,877,151, li

fal an
| e disorders modulatable

omeyalyihariisnlo98),

-SECERiGN,

Biotic: septic

iSbUB%ﬂX’]&HC” <, 1999 AP S 7 Ilneﬂim&aﬁa, MeB ot nath) SR AIE:
WO 97/310-19, published cyclic, 28:Aniaust E88:deinc| Biorghl AMHHe74.

acids linear, cycllc VIP |mpotence W@J@W

770 .i 4 ‘I

he(d n‘n.";i;“

W@ ublished

2eﬁ¢g+ R, U»Sbf.ﬂ-tnwcr 5,,%&45%

Blochem 27 066 ;‘ihsfﬁ?é‘ar Amylnmé’ 8{&@(&% P&g

e

October 3,199

GDlalpha suppression of tumor  Ishikawa gt al. (1998),
metastasis FEBS Lett. 441 (1): 20-4
antiphospholipid endothelial cell Blank gt al. (1999), Proc,
beta-2-glycoprotein- activation, Natl. Acad. Sci USA 96:
I{C2GrT antiphospholipid 5164-8
antibodies syndrome {AP5),
thromboembolic
phenomena,
thrombocytopenia, and
recurrent fetal loss
linear T Cell Receptor beta diabetes WO 96/11214, published
chain April 18, 1996,
Antiproliferative, WO 00/01402, published
antiviral January 13, 2000.
anti-ischemic, growth ~ WO 99/62539, published
hormone-liberating December 9, 1999,
anti-angiogenic WO 99/61476, published
December 2, 1999,
Inear Apoptosis agonist; WO 99/38526, published
treatment of T cell- Aug. B, 1999,
associated disorders
(e.g., autoimmune
diseases, viral infection,
T cell leukenmia, T cell
' lymphoma}
linear MHC class II treatment of 1J6 Pat, No. 5,880,103,
aufoimmune diseases  issued March 9, 1999,
linear androgen R, p75,  proapopiotic, usefulin WO 99/45944, published
MJD, DCC,. ireating cancer September 16, 1599.
hungingtin
linear von Willebrand  inhibition of Factor VI WO 97 /41220, published
Factor; Factor VI interaction; April 29, 1997,
anticoagnlanis
Hnear lentivirus LLF1 andimicrobial US Pat. No. 5,845,507,
issued Aug. 31, 1999,
linear Delta-Sleep sleep disorders Graf (1986), Peptides
Inducing Peptide 7:1165,
linear C-Reactive Protein inflammation and Barna (1994), Cancer
{CRP) cancer Immunol Immunother.

38:38 (1994).




WO 2006/036834 PCT/US2005/034273 192:553-60, cyclic, linear VEGF
anti-angiogenic; cancer, Fairbrother (1998), rheumatoid arthritis,
Biochem., 37:17754- diabetic retinopathy, 17764. psoriasis

z%%g 6r?|sgt3‘j cyclic MMP inflammation and Koivunen (1999), (l‘\ﬁirl%f%2005'@34273
autoimmune disorders; Biotech., 17:768-774. tumor growth ("MMP
inhibitor") HGH fragment treatment of obesity U.S. Pat. No. 5,869,452

é

Echistattarinhibitiparnf plateteigCan (1988kd1iiol. aggﬁéegaumﬁ@t@mnp_
263:19827-32. lineaPtfeautoantibody SLE WO 96/3 ;

Octobher3.1996 (“nlnlnh:: elmnrncclnn of tumorlshikas Q% @ gl /1 ooQ\

=i

L

metastd&is FEBS FBHUAFET): 20-A°3Af RiGK ?61 id egtfohéns g
Blank et al. (1999), Proc. beta-2- gﬁég{gyﬁm %@t&;ﬁ?@ﬂéﬁﬁ% Sci.
USA 96: | (G2GPI) antiphospholipid 516#:8 aptibodies syndrome (APS),

thfomaembolic pEEndgena, thromboeyteptdfia,and reour(&3vefetall R3sE1-
linear T Cell Receptor beta diabetes WO 96/11214, pubfished chain

Apnll@l@@% Anflproﬁﬁfi?atlve WO otvbitian of bﬂﬁllsheltf%ﬁ viraPSakirary
2000, , ' ..,g'.s*f _n 51.01 83717—723

publlshed treatment @fbﬁgzell Aug 5 199;9massO|atedz§it&a(ﬂde,tSts(gL98

autoimpuane diseaseggiaial infection b ealdentkemia, W@ell/ 60013, published
Now. 25, 1999,

Iinear collagen, other joint,  autvimmune diseases WO 99/50282, published

cartilage, arthritis- Oct. 7, 1999
related proteins
linear HIV-1 envelope treatment of WO 99/51254, published
protein neurclogical Oct. 14, 1999,
: degenerative diseases ‘
linear O IE-2 autoimmune disorders WO §0/04048, published

{e.g., graft rejection, Jan. 27, 2000; WO
rheumatoid arthritis)  00/11028, published
Mazch 2, 2000.

Hnear, cyclic various inflanmatory U 8. Pat. No. 6,660,843
conditions,
atitoimmune disease,
‘ . others
linear, cydlic Ang-2 inhibiton of U.S. Pat. App. No.

angiogenesis (e.g., for ~ 2003/0229023, published
freatment of tumor) Dec. 11, 2003; WO
03/ 057134, published
7/17/03; US.
2003/0236193, published
Dec. 25, 2003

NGF chronic pain, migraine, WO 04/026329,
asthma, hyperactive  published April 1, 2004
bladder, psoriasis,
cancer, other conditions

linked to NGF
myostatin 1.5 Serial No.
‘ 10/742,379, filed Dec. 19,
2003, PCT/US03/ 40781,
filed Dec, 19, 2003
BAYF/TALL-1 B-cell mediated U.S. 2003/ 0195156,

autoimmune diseases  published Oct. 16, 2003;
and cancers (e.g., WO 02/092620,
Iupus, B-cell published Nov. 21, 2002
lymphoma)

binear GLP-1 Diabetes, metabolic
syndrome
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lymphoma) linear MHC class Il treatment of US Pat. No. 5,880,103,
autoimmune diseases issued March 9,1999. linear androgen R, p75,

W%r%f%%% |c useful in WO 99/45944, published MJD, DCC, g ﬁg
Cahcer September 16, 1999. huntingtin linear von Willebrand in %E'ggg}é 7

Factor VIE WO 97/41220, published Factor; Factor VII interaction; April
29,1997, anticoagulants linear lentivirus LLP1 antimicrobial US Pat. No.

5,945, 507Ee1ssdeﬂim:gifaad b99SptideditbrlsSheaprgovprdifvradpsGraf
A SO AR T ol i A oSt e 1RRRe Bl iE s

infl ancer cancer
|mrféﬂ1@1’ M%ﬂlﬂsﬁt@ﬁp&&&&gh&%%mzﬁﬂﬁmém proteins and

PCT/US 05 34273, linear Sperm-Activating infertil zuk

CofF? B’Y@éﬂé% Ei’R}p Rawkird: #’g—%e rjcg%gl&en%%lzﬁ%hon’

5hemmme1&ﬁﬁ@mmmm@ﬂﬂ&%ﬁcmbmmnmgmm or

Periodontal Res. conditions from can%eé : .
114

1- Ui AR RS han 2584}

inhiRitignafhong.Maqnaa @89&@%&@&@@9@@&%&@&8&&%@&5 or
linear defensins (HNP-1, - antimicrobial Harwg 1994), Methods 2,-3

Enzszuefiddsire dsish plemRIACEMDO e Bt .he‘éﬁ&’een as

(2000); M8t .8 HokEiatect ﬁﬂ%ﬂ&ﬁa&w&%ﬁg@@éﬁa@L -6
antagonist WO 9/6 013, publlshed ov 25 1999 linear collagen, other

1 JjointcantoimifiHé) disrnsk ndyen HEHE Zéaﬂﬁh@é,gﬁmﬁgl.
Oct %ﬁ? rel e& pfggaé %“@?@%HN 1 envelope treatment of WO 99/
512 ?ﬁ%‘%@‘pm‘rwgeurologlcal Oct. 14,1999.

A more recent development is fusion of randomly generated

peptides with the Fc domain. See U.S. Pat. No. 6,660,843, issued December

9, 2003 to Feige et al. (incorporated by reference in its entirety). Such

15  molecules have eome to be known as “peptibodies.” They include one or
more peptides linked to the N-terminus, C-terminus, amino acid
‘sidechains, or to more than one of these sites. Peptibody technology
enables design of therapeutic agents that incorporate peptides that target
one or more ligands or receptors, tumor-homing peptides, membrane-

20  transporting peptides, and the like. Peptibody technology has proven
useful in design of a number of such molecules, including linear and
disulfide-constrained peptides, “tandem peptide multimers” (i.e., more
than one peptide on a single chain of an Fc domain) . See, for example,
U.S. Pat. No. 6,660,843; U.5. Pat. App. No. 2003 / 0195156, published Oct.

25 16,2003 (corresponding to WO 02/092620, published Nov. 21, 2002); U.5.

' Pat. App. No. 2003/0176352, published Sept. 18, 2003 (corresponding to
WO 03/031589, published April 17, 2003); U.S. Ser. No. 09/422,838, filed
October 22, 1999 (corresponding to WO 00,/24770, published May 4, 2000);
U.8. Pat, App. No. 2003/0229023, published December 11, 2003; WO

30 (8/057134, published July 17, 2003; U.S. Pat. App. No. 2003/0236193,
published December 25, 2003 (corresponding to PCT/Us04/ 010989, filed

il



degenerative diseases linear IL-2 autoimmune disorders WO 00/04048,
published (e.g., graft rejection, Jan. 27,2000; WO rheumatoid arthritis)
w0 0044828 published March 2, 2000. linear, cyclic various iPElafSABREHNF4273
U.S. Pat. No. 6,660,843 conditions, auto immune disease, others linear,

cyclic Ang-2 inhibition of U.S. Pat. App. No. angiogenesis (e.g., for

R
2003-NGE RN PAD 02)00EHE:, WD BHO26838] B0, dayherhetiveh

published April 1, 2004 bladder, psoriasis, cancer, other conditions li Iéed
tdﬂ\l@mhwfam?@tsdé’arr&ﬁ%n%ﬁw%%W%Yegb?e%‘?’fl‘g?'#&%%?“

P B BOMED RndBE hpith 3 BT Alestirbe gorppeniea U.S.

03/0195156, autoimmune diséases published Oct. 16, 2003; "and
cdhempeaty. agTE02/092620, lupus, B-cell published Nov. 21, 2002
lymphoma) linear GLP-1 Diabetes, metabolic syndrome 10 WO
2006/036834 PCT/US200S%08u2#8y Ré fhiddovdanitified by peptide library
screening were for a long time regarded simply as "leads" in development

of theraggytic-ageRs:, AR AN RRINSIARBLLEADENS R WISER eSmbile

other proteins and peptides, the:y would be rapidly removed in vivo either
by renal filtration, 5 cellulaftlsdrdpice mechanisms in the

reticiioendotbaliabsystemeinproteolytic degradation. Francis (1992),

Focus on Growth Factors 3: 4-11. ‘ . .
is an Fc comain modified so that it comprises at lsastone X'in a

loop region, said loop region being in 2 non-terminal domain of the Fc
domair;

X’ and X are each independently selected from (L") -F’, (L") -~
L, -F, -L) P PP, and (LY -PALY P, PP

X is independently selected from -(L%)-P*, (L%} -F'~(L5 P, (L") -P"-
(L P(L),F, and (L) P19, P, P-(L5), P

F', 7, P, and I are each independently sequences of
pharmacologically active polypeptides or pharmacolegically active
peptides;

PP P, and P are each independently sequences of
pharmacoiogically active peptides; -

L1511 1%, L L, and L are each independently linkers; and

a, b, ¢, 4, e and f are each independentiy 0 or 1.

In & second aspect, there is provided a DNA encoding a composition of matter as
defined above.

In a third aspect, there is provided an expression vector comprising the DNA as
defined above.

In a fourth aspect, there is provided a host cell comprising the expression vector
as defined above. |

In a fifth aspect, there is provided a process for preparing a pharmacologicaliy
active compound, which comprises:

a. selecting at least one randomized peptide that modulates the activity of a
protein of interest; and

b. preparing a pharmacologic agent comprising an amino acid sequence of the

selected peptide as an internal, non-terminal, sequence of an Fc domain.
12



As a result, the art used the identified peptides to validate drug targets or

as scaffolds for design of organic compounds that might not have been as
easily or as quickly identified through chemical library screening. 10

Lowmah {5097 aspeft. R, iBwpivied Biowdii Strantbody. 40mpadsigggret @domain
BB dRpUERisEohprR% 3t RAG-BndPare, RepNEGRYCIORMERS ISR ing in a
of rando_ml%/ enerated pe ti%es with the Fc dﬁaln. ee U.S. Pat. No.d f
BBBET . | St Do &r 93803 Yo e et 1 MffESHSRAked B e From -
tefar@hcd In)itd efitety):.Stich. 45 fidledliles habe eometd)b@ kASIPELL). -P'-

@%pﬁbpﬁﬁ,eﬁéi' pheydnelude.00eiRi lREeREPUdGS ket (A dh8acoiogically active

-terminusg, C-terminus, amino acid sidechains, or to more than one of
R58LESSites: Peptibday fecRiToTaeh RAPRBISSISSIHHKErHAI Se Gtic afshisare cach

thaspaetsporatepeptides that target one or more ligands or receptors,
tumor-homin ptides, membrane .20 transporting peptides, and like... ;
eptibti o R B e A £ PR Ruiboay.
MoKt eqspiseso dirig ieldeg drepstiendfireiddndramedubbptithesaciyitierha protein
gﬁ‘%@%mg&ﬂ@?ﬁ'bfé&riﬁigoéﬁuﬁgﬁ%o%%Bﬁ%@é@ﬁz@&% «'ﬁ&ﬁlg{@ gbﬁii r‘s&i@&cﬁcof the
main) . See, for example, . Pat. No..6,660,843; U.S. Pat .No. . .
OGO B, TG PR 76, ST orRE BBIRRG 6130 oo being
0240826207 publishedNbhl; @902).U.S. Pat. App. No. 2003/ 0176352,
published Sept, 18, 20 r ing.to WO. 03/031589, published
o 17 D08 g8 b e S SR e
(coniebprinalingrwi Ve QQoide 17 0)ouptishied Mearin2a0r); seSIREHNp ST
N0..2003/0229023, published December 11,.2003; 3 4,
e T R g S e e
Debemban2im2Q03-{doiregpopaing taif GHAUS O EH0I 6888 fited1 1l WO
2006/Q36834 PCT/US2005/034273 Agrril 8,2004); U.%\yse% No. 10/
666 FRIBCHRTE B ATE: © o ESHR FR O 9% A
publishes:ApEhiing Q0% eash-ainstichsiis Haseby Reametatestdyadding
reference in its entirety. The art would benefit from further technology .
endiTRIASRIFRRIBHIF USRI AR TSETyRERIE THERRRE OO RARAMINO acids

Sunyrrty fdhe.dvepiiondn@diral aapatieereds MIQHRRG-aree 0T BieN
of matter of the formula (X°); F!-(a"), and multimers thereof, wherein: F' is

anti: dpraaisusiedifiedtaetad itoamprisesratdeasipdne Kidn distdogure concerns a

region, said loop, region being in a non-terminal domain_of the F¢ d in:
¢ v ded. 1
B e

this disclosure, pharmacologically active compounds can be prepared by a process

comprising:
a) selecting at least one peptide that modulates the activity of a
protein of interest; and
b) preparing a pharmacologic agent comprising an aminoe acid
sequence of the selected peptide as an internal sequence of
an Fc domain. -
This process may be employed to modify an Fc domain that is already
linked through an N- or C-terminus or sidechain to a polypeptide (e.g.,
etanercept) or to a peptide (e.g., as described in U.S. Pat. App. Nos.
2003/ 0195156, 2003/ 0176352, 2003,/0229023, and 2003/ 0236193; WO
00/24770; WO 04/026329). The process described throughout may also be
employed to modify an Fc domain that is part of an antibody (e.g.,
adalimumab, epratuzumab, infliximab, Herceptin®, and the like). In this
12a



(2rP, () P"-(L2}8 [ (L3), P, and (LI); F (1 2)c p2~) _P-(L)rl, X"is
independently selected from -(L5) P" (Ls } P"-(LP6 -(L5) P° and (LS)C

woPRdbRE P6-(L), P', P', and P’ are each independently segidgneesRfszazrs

10

20

25

30

pharmacologically active polypeptides or pharmacologically active

peptides; Fi, P', P', and F are each independently sequences of

pharmacologlcally active peptides; L', L", L', L', L8, L6, L', and L8 are each

ifdepetifferentimrissiiengan bs, quﬁ@eérfbaféﬂé‘@a%ﬁmmﬁéndenuy 0 or

1r A SREORGASPAFL Q%mg 9&%9&'&@@9&@@@&&@%{3%“0'1 of
at de

matter as defined above. In ird aspect, there is provi
expditismad bexrﬁ@ngdwmﬂsm the mmmmm@e@sm Ryukpe.

stissits spauietalon ol snousin e sgognener o

ove’ aspect, there‘is br for preparing

amhﬁafﬂatplﬁ m@@mwaﬁmmarﬁsmmpapeﬁe&csem% at
least one ra domized peptide that modulates the activi oteln of
ESGEH BRI S PRAr AR BB AR Tho

agihaef erceohihesalectedrpeiide asaminteiaalrnag-teiaidale.c.
seguence of an Fe domain. 12 In a sixth aspect, there is provided a
nﬁ%fre@& ody, comprising an Fe domain modified SO that it comprises

at 'eastﬂbec?%%msa#@ﬁm&@aa&@ Hlopméegion Rondeimingh

domain of the Fc domain, wherein: X3 is independen yse ected from -
(IBRAiEA tpsposise 6)Replife asanintemel PequensetPreifP SR #5
(Llo ?eOQnPI el F-S508 Fﬁofé@uﬁz teﬂgaﬁélﬁgeaﬁ%@e gﬁ%@ﬁ‘éﬂy

sequences of pharmacologically active peptides; L5, L6, L7, an are

ea@muﬂnl@pﬁr@d@rﬁwem ketranghau, as, M@m@q@pﬁhﬁ@@@”d@h’ﬂ@ﬂo or
Ldacaseienih e ere B AOVIA & IOGESR IO ICRADNA sor

comprlses a east one peptide that
rrio)ﬂut&tes the activity of a protein of interest; and b) preparing an

> Toop reg Ui aT AR AL hE SR IBUR e oo PR BB m

N@RbekaIBad Clarba i ﬁﬁh@ﬁ@d@mﬁcxﬂhﬁmgﬁﬁt@&mwmmweﬂa@a

process in which at least one b|o aII active pe ora d as
arniss gPéQbFJ i TP {esRmm INHd ‘HXS%SQ
beaddrd by mmﬂﬁeﬁsw%wm&%ﬁsﬁwﬁaﬁmwim

Fc domain) or by replacement of amino acids in the previously existing Fc
demaip A& considered part of this disclosure. Variants and derivatives of the above

compounds (described below) are also encompassed by this disclosure.

The disclosed compounds may be prepared by standard
synthetic methods, recombinant DNA techniques, or any other methods of

preparing peptides and fusion proteins.

The primary use contempiated for Fc infernal peptide molecules is
as therapeutic or prophylactic agents. A selected peptide may have
activity comparable to—or even greater than - the natural ligand
mimicked by the peptide. In addition, certain natural ligand-based
therapeutic agents might induce antibodies against the patient’s own
endogenous ligand. In contrast, the unique sequence of the vehicle-linked
pepﬁde'avoids this pitfall by having little or {ypically no sequence idenfity

13



removing amino acids in the previously existing Fc domain and adding
peptide amino acids). In the latter case, the number of peptide annino

wolels,Rgded need not correspond to the number of amino @sidisshaRPYed s

10

e

; loop regioH§ ot fifeBEL SRR Wbt s

from the previously existing Fe domain; for example, this disclosure
concerns a molecule in which 10 amino acids are removed and 15 amino
acids are added. In this disclosure, pharmacologically active compounds
o frepareby grprocEashesmpHS it By SUREM SR RS BhEaY

Pepiigle fhat modulates teaetiviy g;fuéifma&%% Qb ntrresticansBlinally
preparing a pharmacologic agent comprising an amino acid sequence of
théisktecfedpaptdesadarthersibl Eetiiemal gepiibrdigs man dTmore

process m e.empl mogli c . i inked
B A s e
etahercen) aidahogeptitie, (v fasdeseiiendis tdrBe RapiappiNgs.

20Q3/0195156,2003/0176352,2003/0229023, and 2003/0236193; .
OORSETHORE GO, e BTOOL P ARRTIES o Ao Doy s
bengrppigyestigun egliit evel pHarmaitoliatisqab séateantibody (e.g.,
adalimumab, epratuzumab, infiiximab, Herceptin(r), and the like). In this

12a WOAI(08/0B6884sHE THOSRO0E/084278 Wagrapiffsienearisculds cahisclosed
be froduiced hat haverddiienal functionaliips.suchyas:a biading

domain to a different epitope or an additional binding domain to thg
previaseemenscerelassigfisprispaal PRRHRpRHdcan Fel8RRSHdd, for
exainple, DY pRaQs ﬂ%&!%%ﬁ% efgyed) cEaealifispiavibesane

display, RNA-peptide screening, Yyeast-based screening, )

chemptiiqubpticeyoredmngsohtide aeptdiensoiipromid Birmcasrarbithfysis

or may eerafnatgg%ly occurring peptide (e.g. PTH, GLP-1). The

disclosure further-relates to molecules comprising an Fe domain 10

modified to comprise a peptide as an internal sequence, (preferably in a g

Borr O ath SR pegigophyiactic

seplugneesase rferreld o ghiotigheithaspifoprternalipeptisediest! oratFier materials

nierael aeplide malegiiesrc hesealreues e tithel deorBasAREifor other
?nﬁﬁ%%ﬁégcm&?fgeo Yot To

below. internal peptide molecules may include more tha

one, _
ATy B e g Ao ARIETArAPREFNBI TGN ARGINE faghe nstan
includeckyrther peptides in other internal regions. While the putative loop

regions are r&fg&regdék?égéﬁgf%%‘é‘cgs” %‘%%%“a@%é%%”&?%{?%%@éﬁ% aldGsure will

U
Fe are also considered pa ISclosure. ants and derivatives of

2Othé3amme apparent upon consideration of the disclosed figures and detailed

description.

Description of the Figures

Figures 14, 1B and 1C show loop regions of Fc domains that may
be modified in accordance with this invention. In these structural
representations of the CH2 and CH3 domains of Fc, the loop regions may
be considered any part of the model not shown as p-sheet (flat arrows) or
g-helix (cylinder).

Figure 1A shows the monomeric rat IgG2a Fc domain (Protein
Database file #111C, http:/ /www.rcsb.org/pdb/). This figure shows a
three dimensional model of rat 1gG2a Fc domain monomer from x-ray

diffraction crystal structure (pdb #1I1C). Potential Fc loop insertion sites

14



20 compounds (described below) are also encompassed by this
disclosure. The disclosed compounds may be prepared by standard

W%y{bgg%l;jgsgqethods, recombinant DNA techniques, or any 0tp€’f/'?f§%%§49f3

preparing peptides and fusion proteins. 25 The primary use contemplated
for Fc internal peptide molecules is as therapeutic or prophylactic agents.
A selected peptide may have activity comparable to - or even greater

thagre e doa!ighn@HR it KSd by dtredpeptii. ulmeau@ﬁ@@rﬁfbé?ﬂtﬁ’m_
natgiral Ilﬁ%ag%-}%%%eg% %@1{)&%@ aeg%]ct mligﬁtnlggg&e antibodies against

the ogenous‘ligand. n’contrast, the unique sequence
of the vehiglealiakenssptidecavoidsiiiscitfatity leaviriy: iitheneirtyPisdtin
no sequence identity 13 WO 2006/036834 PCT/U$2005/034273 with the
nat%aikﬁ’éﬁéf?#& oﬂ‘fﬂ% SRS A peptibodies may: g\ll%d& o

advapiagesdaiefelding andmrifisationeverhly affEateiorinajytdinkad-Foe

lecules. Further still, Fc int | peptibodis table.i
PR AR HE InE EERDD AR S VNS RO o

s andghenically, dusdodncisasadaesistankaieinmpiobpien siegradsiton
from amino- and carboxy-peptidases. Fc internal peptibodies may also
exhépiedifigrdyeid cokinetic properties. Although mostly

contemplaged as {heapaitis.agshtEmils dinsiasadsconreqLidsim et slse:

be useful in Screening for such agents. For 10 example, one could use an
Fc iBenlaspdpantayIE)g Ths-fippeshe wiohthiepesmeesinngh Ress) of
employin I-Fg coa ' . ibodies, Pakeructu
insc%t‘j‘éﬂea%ggf% e%so?u élri) é%ﬁﬁﬁgﬂg{gﬁ?nﬁ?%%ber ogééfag%gﬁec re

discipseditbiappuRdeentisl Be lospdistriensgitatiros wophitadth {52
PUTPOSES [ formulating, iam Wil ApREORAS ARBITRCRYISShEARISH si

rng a Ive amount to a patiert, such as a
humgrdstcathetdemifisanl) in need thereof. Other related aspects are also

included in the instant disclqosure. Nymerous additional aspects an
advantaged MshEERESE &%ﬁg%$£WEP§% (gee%rgr%gr%ﬁ%ﬁ)z%&)n ©
congidleradion, okifedisslosee. igutas andanmaiiad deddrigtierfic domains of
Des%%)tion of the Figures Figures 1A, IBand 1 r?lhovy Ioog re%if)r]%%tnfr%
donfaiHETRR Bt PR TRERI AT R DY EES SRR E Wit THIS R Ehtion. T These
1 ITUCHIA 2R FaPIgsantations aliee & Beaaifd it dbs RSB feecih®laap

regions may be considered any part of the model not shown as p-sheet

(flat Betdadtay:/ / www.rcsb.org/pdb/).
Figure 2A shows a sequence of human IgG1 Fe sequence (SEQID

NO: 599) used for peptibody fusions with predicted loop sequences in
boldface. Figure 2A shows, in the context of the human IgG1 sequence
15  used for this invention, the Fc loop regions in boldface (SEQ ID NOS: 621,
622, 624, 625, 627, 628, 630, 632, 634, and 636), which are suggested by the
structures shown in Figures 1A, 1Band 1C. Any, or all of the sites shown
in boldface may be suitable for full or partial replacement by or insertion
of peptide sequences and are considered part of this invention. Specifically
20  preferred internal sites are underlined (SEQ ID NOS: 623, 626, 629, 631,
633, 635, and 637). One preferred site is SEQ ID NO: 631, between Leuss
and Thrig in the DELTK (SEQ ID NO: 630) loop. Potential loop sites in

15



a.-helix (cylinder). Figure 1A shows the monomeric rat IgG2a Pc domain
(Protein Database file #111C, http://www.resb.org/pdb/). This figure shows
a three dimensional model of rat IgG2a Fc domain monom -
W&ﬁ{r}g{gﬁ%(’ﬁ?’érystal structure (pdb #111C). Potential Pc loop inssEeJ%r{i%ogr%gél §54273
14 WO 2006/036834 PCT/US2005/034273 are shown for both CH2 and
CHS3 domains with the preferred CH3 domain Fc loop insertion site
spegilicaisitdentifiedafdgiidctBrehd s treamndneatbos thashgig@hic

domain (Pratein, Database fil IGY). This figure shows a
thr@%qﬂfé‘%%%wgﬁgg&nfﬁéﬁne IgGI Fc domain monomer from x-ray

diffractiorg: SBueldreC (gebwa s )eRatanitial-heroop inseatidi sites

are shown for both CH2 and 5.CH3 d ins with, the preferre
doRamaiS %%tié%ﬂ‘éi?é‘%%&éﬁ 5ﬁtif%§“ﬁ%§§ %93%63‘5"%
5 Megmeic-humandaGlikesomain (Braab Bkisasedibn) dByuThisc
figure shows a three-dimensional model of human IgGlI Fc ?mai .
mdiegines fiemndedy ietvhandl s stEpaR iRt lfﬁabgb&ﬂ%% Atial

Pc laon,insertion.sitas,ars shevunies bethghe and-Giid domaigs with (5B
preferred CH3 domain Fc loop insertion site specifically identified. These
stréixd¥es fligElrate the high degree of homology in the secondary and

tertiary sigyelyral Senfamaions VR e bridomains ot dIHRIGRIIGR sites

subtypes afid between species. The x-ray crystal structure 10 coordinates
10 for fineperstdss mriditoam the foarnespohd RGBS PRtdiA FraeguBagkshown in

(http:// rc . Bigure 2A a5
el i e R S S
loopusbapefmasihsheddiacéoliagurgg?A shows, in the context of the
human_lgGl sequence 15 used for this, inpvention, th i N, no.
el cneistae R L e s D aehinilie e
636), whiohBregvasEsiet i HEQSIDINUS:H8bawB0s driglses; 1A, 1B and

1C. Any, or all of the sites shown in boldface may be suitable for full or

15partial PERIAEL A G3P oY e BER BP PaBtiA8%Sequences and are

CO”oSidgé%?I@M-t@ﬂi%@HﬂpﬁE fiealnAQpreterred internal sites
are underfined (SEQ 1D NOS: 623; 626, 629, 631, 633, 635, and 637).

One pEF€yiEn m:ié%@mw,fﬁ%é@ﬁ .m@@&and Thrl4o in the
5(?0%&%%%% L’%&%@%%%%%%%tﬁgt@?; ésbliﬁésggg;;ri \l/JVI’%eI’StOOd in
the art $regthoNthesaligritent SEQ ID NOS: 603 to 605, 607, and 608;
20 e SEQID NO: 640 within SEQ ID NO: 606;
e SEQID NO: 628 within SEQ ID NOS: 603, 604, and 608;
. SEQ I NO£ 641 within SEQ ID NO: 605;
¢ SEQID NO: 642 within SEQ ID NO: 606;
e SEQID NO: 643 within SEQ ID NO: 607;
25 o SEQID NO: 630 within SEQ ID NO: 603;
¢ SEQID NO: 644 within SEQ ID NOS: 604 to 608;
s SEQID NO: 632 within SEQ ID NOS: 603, 604, 606, 607, and 608;
o SEQID NO: 645 within SEQ ID NO: 605;
e SEQID NO: 634 within SEQ ID NOS: 603, 604, and 607;
30 e SEQID NO: 646 within SEQ ID NOS: 605, 606 and 608;

i6
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provided in Figures 2B and 2C. Figures 2B and 2C show a sequence
alignment of human Fc domains from IgA, IgM and 1gG subclasses.
Figures 2B and 2C show 5 exemplary amino acid sequences (SEQ ID
NOS: 600 to 607) of human Fc regions from IgA, IgM and IgG subtypes
that may be useful in this invention. Also shown in Figures 2B and 2C is a

consénsud Baylarics (SN BENCIBDEYSFglndd) 25 dhdnd &l show in
boldf 1e preferred internal. sj or.peptide addition that
co?re%%qgﬁm%fgﬁ t@‘ 2EL’ sge lfe[z)n]lcgeégr?g\?\/nalrﬁgﬁgure 2A (SEQ ID NO:

599). drpamoniar, Zgwes?Bsnd 20 sitows@Es such preferred sites the
following: SEQ ID NO: 621 as shown in boldface within SEQ ID NOS: 603

to 608; SEQ ID NO: 622 within SEQ ID NOS: 603 to 606 and 608; 15

SEQ ID N@, @5@&%&%@%%%8&%%%@9 ureE SN aad g REQIR

NO: 603 to 608;" SEQ ID RIO: 625 withift SEQ 1D NOS: 603 and 604;
SEQ D168 within SEQUD:-NOGs 608 01608 SEQ (IBNGIE27 within

SEQ ID NOS: -007, and 608; 2 ID NO: 640 within SE
DTS S RONES e T st b N0 D a5 SeHORR 4 Hgabond
SEQ g 2 Gl Within 0B 4PN 608:rSEQ IRNDE B2 TIRSSRQAD
NO: 606; SEQ ID NO: 643 within SEQ ID NO: 607; 25 SEQ ID NO: 630

wifSASED iy RidsBEEI s 8E0 IO RNOsGrERstin SHoN PrRiOse gorsgy tion
60 &?E&r%ﬁ%%@%%ﬂ&i@gu%ﬁ%'a H%%&Qﬁ: I%é&%gﬁer@% @ﬁ@&éQ%snes

o SEQ ID NO: 645 within SEQ ID NO: 605; SEQ : 634 within SE
|D NOS603] 160U and G075 80d SEQD MOashel vithin SEQ ID NOS:

605, 606 and 608 16. SEQ D NO: 636 within SEQ ID NOS: 603, 604,
608, g‘%@%ﬁ%“’s%é?@@%?ﬁ%ﬁrﬂﬂig@ Q ID NO: 605; and SEQ ID
NQ: 620 within SEEPINRIG0ZpS The sequence alignments of Figures

2B and 2C suggest two more potential insertion sites at Q167/P168
anel/of G133(SaSE@dIndgk 6AGmbering of SEQ ID NO: 599 in Figure

2A). Té%s posit] rresp I(} to gaps in the IgG sequences where
thezre éﬁéhﬂlﬁgg‘éﬁiﬁgﬁ ons found in the aligned IgA and IgM
sequengesk Qthesmrefernqdinsggytion 10 sites correspond to the sequence
in Figure 2A. The preferred insertion sites are underlined Figures 2B and

2CandsafSNasifofibisiD NOS: 603 and 604;
o Fqos/Nioe in SEQ ID NO: 605;
e Fr7/Nzg in SEQ ID NO: 606;
e Frz/Nro in SEQ ID NO: 607;
e Fgs3/Nos in SEQ ID NO: 608;
e N/ Ki1 in SEQ ID NOS: 603 and 604;
e Nisy/Kiss in SEQ [D NO: 605;
e Nigs/Ksgy in SEQ ID NO: 606;
e Nigr/Kags in SEQ ID NO: 607;
e Nizn/Kizin SEQ 1D NO: 608;
e Lig/Tias and Myas/ T14.4 in SEQ ID NOS: 603 and 604, respectively;
o Miyon/Ther in SEQ ID NO: 605;
e  Misg/ T in SEQ ID NO: 606;
e  Mig/Tia1 in SEQ ID NO: 607;

-7 -
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H53/E54 in SEQ ID NOS: 603 and 604; H100/Elol in SEQ ID NO: 605;
H49/E50 in SEQ ID NO: 606; 15 Q50/Esl in SEQ ID NO: 607; H65/E66
in SEQ ID NO: 608; Y81/N82 in SEQ ID NOS: 603 and 604; F128/N129
in SEQ ID NO: 605; F77/N?sin SEQ ID NO: 606; 20 F78/ N79 in SEQ
ID NO: 607; F93/N94 in SEQ ID NO: 608; Nn o/ Kin in SEQ ID NOS:
608 a?vaﬁﬁﬁgasms&mm\i@s@l@wD NO: 605; N10e/K107 in SEQ ID

o0 BEASFT B Mo FRSED 1D NOS: 603 and 804,

respeciively,, NH. 88T 1BINTSESS;ID NO: 605; M139/T14o in SEQ ID NO:
606; 30 M140/ T141in SEQ ID NO: 607; -17 M157/T158 in SEQ ID NO:

608; Qu7APayniRIEEIDNGE6603 and 604; Qn8/P219 in SEQ ID
NO: 6 5 67/ é%egg%;@ o 606; 5 Q16s/P169 in SEQ ID NO:
607; 8<'in 08; E173N174 in SEQ ID NOS: 603 and
604; @gg@ﬁmmg@@mm@%% E169/N170 in SEQ ID NO: 606;

10 E170/N171 in SEQ ID NO: 607; Eis9/N190 in SEQ ID NO: 608; Siss/
D86 g ip NSRS PEdandP4»/D233 in SEQ ID NO: 605;

SPUSIAISTRIONofs S seo N T
G234/1523NRSImG ) NONEDS6061s3/SiS4 in SEQ ID NO: 606; 20
O o s o SFO 1D NG 607
e Figo/Nigo in SEQ ID NO: 608;
e  Sigs/ Digs in SEQ ID NOS: 603 and 604;
e  Sop/ Dz in SEQ ID NO: 605;
¢ Sig1/Dig2 in SEQ ID NO: 606;
@ Sig5/Dhgs in SEQ ID NO: 607;
e  Syg1/Dogz in SEQ ID NO: 608;
o  Gigy/Sise in SEQ ID NOS: 603 and 604;
o (G234/5235 in SEQ ID NO: 605;
¢  Gugz/Sise in SEQ 1D NO: 606;
¢  Giss/S1s5 in SEQ ID NO: 607;
e Gopa/Sa07 in SEQ ID NO: 608;
e (Goos/Noos in SEQ ID NOS: 603 and 604;
o  Gosa/Nos in SEQ ID NO: 605;
. Gzoi / Nagz in SEQ [D NO: 606;
e  Gom/Nog in SEQ ID NO: 607; and
e Gops/Naos in SEQ ID NO: 608.
Figure 2D shows an alignment of human IgG1 Fc domain (Amgen
Fc, SEQ 1D NO: 609) used for the peptibody plattorm with rat IgG2A from
crystal structure of FcRn/Fe complex (111 A.pdb, SEQ 1D NO: 610 The

resulting consensus sequence (SEQ ID NO: €11} is also shown.

-18 -



Wﬁéﬂ%‘geﬂﬁ%hows an. alignment of human IgG1 Pc domain

G203/5207 in SEQ ID NO: 608; G205/N206 in SEQ ID NOS: 603 and
604; G252/N253 in SEQ ID NO: 605; G201/N202 in SEQ ID NO: 606;
25 G202/N203 in SEQ ID NO: 607; and G224/N225 in SE(P(%%%QQLEBQE%
Amgen Fc,
SEQ ID NO: 609) used for the peptibody platform with rat IgG2A from
crystal structure of FcRn/Fc complex (111A.pdb, SEQ ID NO: 610 The 30
resulting conseBaShegyencaBEAaRING Gt} iS(ER0 ShAMD: 618 We
2006/036834 PCT/US2005/034273 Figure 3A show§ @E%’zﬂé{]ﬁ Dacigl e
sedUEREB et IRBRE2AVORS RERERTJE Y QSHEM Ravingi sohide
of aanyPEtatiObIFENg ReplideS B JINuRAE kaferaitaiters this
molecule is referred to as the "myostialtin loop

ibody" e
"FCABSESREACRRSREBARY Rt ROE-ZRE ﬂ?%%%a?@é*sﬂd@ﬁ%me is

salyeinsinkersindalichdiaus avedheamingsacid sequence (SEQ

This peptibigayeiBB shsorates HanmeidesAYeTsE{Eide B ¥
(S Et@rh%lﬂ% cl)ﬁgg% %Qﬁn@ﬂéﬁ%@ﬁ@@%% isrshawooin bollfass.apddye

glycine and e’linkers in italics. Figure 3C shows the aming acid

sequentecSEQHD NOrears)istarequenserfdi-pepibsaytefaieitd NO:

herginaft - ' - : nimetic
IR &%%@%%83%@% sRERAPRA BSOS TN o Ume

pepti e Inserted peptide is shown in boldface and

ID NO: 613) of a C- terminally linked peptibody referred tqQ as TN&-}%}QQ?}&;
L [obn- -

1 0the ajlycine linkersimiitdiics. The cysteines that form a disulfide bond are

underlined.,Figur, shows the aming aci e L INER:
of an Fc %{%‘#{&%@%ﬁfﬁg \;&‘r%%%é) & ﬁ%%%’laa%% éesg %ﬁi%?m@p%) eteh
Bio@etivesrpapiidet{BET) 1Bidifa:1A8)lskighlintedhio-botgfddelBnd blycine

linkers in italics. There is no disulfide constraint in t -2.pepti

MRS e e el g AT Coal i e T

of aigsei@éﬁ‘g‘@éWd@ keshpepiibodyldtiemaetbtherdinafterlaskers in italics.
2-

* Fc-loop-AM

L

°2- dimer, This tandem-linked, therapeutic, peptide dimer
shoW@etﬁﬁ%%ﬁ@ﬁ?i@ﬁ@&ié?@@%ﬁ%%(%@%gﬁg) in boldface
and the linkgrsrdnyitalicsd Wi maleedeiiserperRiegSERMIENPHIE)® L an
dimer of the Same 20 peptide sequence as found in Fc-loop-A é i
Figufe i papFibrew sseredprobiersinas er E%i?‘aflﬁel?awo 1o e

TN&;L3:05, %Rﬁﬁ.ﬁsgég%@gm@ﬁ@m%m&wag dyRatRnyslin
theaﬁusgolugl fraction (insol) and the soluble (sol) fraction f(%?%oth the .
italics. There is no disulfide constraint in the AMP-2 peptide insertion.

5 Figure 3E shows the amino acid sequence (SEQ ID NO: 617) of a C-

terminally linked peptibody referred to hereinafter as Fe-loop-AMP2-
dimer. This tandem-linked therapeutic peptide dimer shows the
thérapeutic peptide sequence (SEQ ID NO: 28) in boldface and the linkers

in italics. This molecule incorporates a tandem peptide dimer of the same

20  peptide sequence as found in Fc-loop-AMP-2.

Figures 4A and 4B shows the expression in E. coli of Fe-loop-myo7
and TN8-19-07 by SDS-PAGE (4-20%). Samples of the crude cell lysate
(Lys), the insoluble fraction (insol) and the soluble: (sol) fraction for both the
Fodoop-Myo7 (#6951) and TN8-19-07 (#6826) are shown in reducing gels.

25  SeeBlue and molecular weight markers (lane 1), whole cell lysate (lane 2),

insoluble fraction (lane 3) and insoluble fraction (lane 4).

19



Fc-loop-Myo7 (#6951) and TN8-19-07 (#6826) are shown in reducing
gels. 25 SeeBlue and molecular weight markers (lane 1), whole cell lysate

jnsoluble fraction (lane 3) and insoluble fraction (| Lo il WY
@8@@?@%@4 PC /US2005/034273 Figure 5 shows a rever%g%ﬁgée, ’mg%n
performance liquid chromatography (RP-HPLC) comparison of the

unpurified refold reactions of the Fc-loop-Myo7 (#6951) and TN8-19-07
(#6826). Approxinshtels 20-dgred pbptihddgiwesfonedaditaptigfrom a
refold reaction tq a 5 column (5) 300 angsir )
e R e S T R
?hw&l@ﬂ@r@@@w Cm@shp)emtf Tnm&?ugmi(@%lsnﬁgmmpl imately 10 ug
RP-HPLC) comparison_of the final, purifie s of Fc- loo -19-07
(AP SRR, S P BT O LRSS 190 FoRaca D &

s purifipehpepiingyate Yigakdd £@/umb(Enivy 300 ARES!MNh 4. Bre2PA0-

mm) and eluted with a Ilneag 40-50% ACN gradient at 0.5 %/min. Figure 7
shdW& thERhergsianbatiRal Ui pools of Fc-loop TNS- 19-07 (#6951)

and Cafb%%%?é’@igi%ﬁ& NSO 4EO8RE) BYRIPRACK e (4-20%

gel). Five g of each sample was loaded as follows: #6951 (lane 1), #6826

(laru 2y S EEBAR ¥ @Brkﬂ?b@bﬁwyrmsqf thg dord, mgigﬂ pegssof Fo-
e e ot Fhebs1)

10 retdinadad 120 hitriidind getivityodyaitive vd ahe dartlortéprpia BN g-19-07
peptibody (#6826), Figure 9 shows g western blot i in vi
LB 001 T IRED T Lot OB L At e L b A o
TN8:39%0mipeptibody (#6826). Sera pools from five mice were evaluated
for each 25 time pojnt (0, 4, 24 and 48 hours). Lanes 1-3 are Ec-loo
TN8-19-0¥1%‘E£’F1§£16‘§V§& @%af‘%%ﬁge%ﬂé%%‘}‘gﬁﬁgéfﬁ%ﬁﬁgﬁ% PTG
are theyFsann) undcamay iemmifall FrpiiNedios)T¢speniivejyS e hedE.

)
_Lanes 6 & 7 are the Fc-loop vs. carboxy terminal peptibodies resi)ectivelb

155t 24-RBr gell-afite 88 el RmRisaBRsIS 208 BN IAIe MM AIER bithtife

respReiyiu A0t A8 Bowrs. hanes<l0al RIf heserbaxydermainag) #6826
peptibody standard at 2 ng, 5 ng and 10 ng, respectively. The gel was a 1

mniradiees §BBBAGE gel 20 WO 2006/036834 PCT/US2005/034273
run in MESEeaeng Rligh 304 b6 westata bloloies fRySiRRRTHARO 2
goat anti-hurhan IgG Fc-HRP €onjugate.
myostatin inhibitory compounds. Fe-loop TN8-19-07 (#6951) retains full
20  inhibitory activity relative to the carboxy-terminal TNB8-19-07 peptibody
| (#6826). | |
Figure 9 shows a western blot arﬁalysis of an jn vivo stability study
for Fe-loop TNS-19-07 (#6951) and the carboxy-terminal TN8-19-07
peptibody (#6826). Sera pools from five mice were evaluated for each
25 ﬁme point (0, 4, 24 and 48 hours). Lanes 1-3 are Fc-loop TIN8-19-07
standards at 2 ng, 5 ng and 10 ng respectively. Lanes 4 & 5 are the Fc-loop
vs. carboxy terminal peptibodies, respectively, at 4 hours. Lanes 6 & 7 are
the Fc-loop vs. carboxy terminal peptibodies respectively at 24 houxs.
Lanes 8 & 9 are the Fe-loop vs. carboxy terminal peptibodies respectively
30 . at48 hours. Lanes 10-12 are the carboxy-terminal peptibody standard at 2
ng, 5 ng and 10 ng, respectively. The gel was a 1 mm 4-12% SDS-P.AGE gel

20



Figure 10A shows the amino acid sequence (SEQ ID NO: 618) of a
human IgG1 Fc domain having insertion of an Ang2 binding peptide (SEQ

WE Elgﬁ%lg's%ff?). Hereinafter, this molecule is referred to as "@eg%ga&gmmﬂs
o)

10

15

20

peptibody” or "Fc4oop-Ang2." Bioactive peptide is highlighted in boldface
and Glycine linkers in italics. Figure 10B shows the amino acid sequence

(SEQ ID NO: 619) of a C- terminally linked peptibody referred to herein as
TN8:GorMEShisdieinmietdbie mcofvorestetnelatiep deNaBed 6B As

Fc-loop-ang2 (SEQ | : " ioactive peptide is highlighted in
bﬁ%c%%%?ﬁn@%%ﬂﬁgﬁ%kers in italics. Figure 11 shows
the expregsian-antAlidiributibe imEncelidfthguEnctdop NS IEonA1GI6ES8)
and carboxy-terminal TN8-Can4 (#5564) 15 peptiboslie - .
GBS S B TGSARE (57 TRE Chcoie e a ) o b
sotubleds ey astieniterthothlhartddadp-1T nd«fmid6888) ghibop

TN8-Con4 (#5564) are shown i reducing gels. Figure 1. WS a
RAEANEBonTPanss ?iﬁgf-lﬁ?op ﬁ’ﬁ’@ftfg% %%%T%ua‘? olgsg-ft%rrlnr}nal Fc

TNS:1L:0¢ 4Hax6hA a0l xeactionslikaaded 20 | 20 refold reaction to
Vydak C4 column (5 M, 300 angstrom, 4.6 x 250 myx ted with a
linear 40BE% A &QW@@%W%?H%??—Q&GP&%&%@U%@%@%@ <
compaisomn ot thedinahaurified-depled ab Felorp-ATuR (#6888 )rand
carboxy-terminal FC'TN8-Con4 (#5564). Ten g purified peptibody :eéas &D

loaeteeole rydarE@aten hmsAseNeBHG O aHEREO R, A R BH %A

e@g&% ey %@é;%gﬂig’l&é& SbiminadeigHEAé ﬁ]@@i&‘é

eluted with a-peas 40:30.9
puri iedwgzzloop-my%7 an%lﬁi' -19-7. Figure 15 shows Biacore binding

anatydislafife-loopemrigAalidsFc- ang2-tandem. 21 WO 2006/036834

PCT/IUS2002/034243  Figire.1 10 rasulis AR of the Fe-
enzyme-l%l%éléeigrnﬁms&r?gg%r %ﬁég%sga%/wéuSA) for Fc-Ioop-angZ,1

TNBGONMBAOdHECHERRS) tanblearbGiythartireh GG thené tiRetd) a UT7
erythropoietin proli i say-for EGsloop-EMP. ﬂtllg_e
act %Ssg?ﬁé#ﬁ %&;%%rg}? %&%ﬁﬁ&%&cﬁu %g |Cse %1 p%aeragg 0 that of
epeatishati friguee ISsbipwsdhbeesxitddsiGoifichdistrifotivntntie Cotietp-
the_Fc- loop TN8-Amp2 (#687 ' by SDS-PAGE, Samples, of the
crE e A Rl MED B P e e S B
fraction 1 fonthe ERdaan: APEEHE 338) P ehovfFinl seguiingP d#i888)
Figure 19 shows an analysis of the final purified pool of F_c-IooE
and carboxy-terminal Fc TN8-19-07 (#5564) refoid reactions. Loaded 20 pl
refold reaction to Vydak C4 column (5 uM, 300 angstrom, 4.6 x 250 mm)
and eluted with a linear 40-50% ACN gradient at 0.5 % /min.
Figure 13 shows a RP-HPLC comparison of the final purified pools
of Fc-loop Ang? (#6888) and carboxy-terminal Fe TNS-Con4 (#5564). Ten

ug purified peptibody was loaded to a Vydak C4 column (5 uM, 300

25  angstrom, 4.6 x 250 mm) and eluted with a linear 40-50% ACN gradient at

0.5 % /min.
Figure 14 shows purified Fe-loop-myo7 and TN8-19-7.
Figure 15 shows Biacore binding analysis of Fc-loop-ang2 and Fe-

ang2-tandem.
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AMP 2 (#6875) by SDS-PAGE (4-20% gel). Lane 2 was loaded with 5 ug
Fc-loop AMP 2 peptibody; lane 4 with 5 ug reduced Fc-loop AMP 2

W%?Q@%g%é%anes 1 and 3 with SeeBlue and two molecular V\(%gms @f%ﬁ%s

0 shows an RP-HPLC analysis of the final purified pool o
Fc-loop AMP 2 (#6875). Ten ug purified peptibody was loaded to Vydak
C4 column (5 jM, 300 angstrom, 4.6 x 250 mm) and eluted with a linear
40- 50% Afghirgraglidnivat ths %sahin ofiguire Pitrsrowgrasrurked in vivo

bio; f Fc-loop AMP 0 AMG 531 ihadies. Mi
e e

alopgdeae example 9 for assay methodology. Figure 22 shows several

strategies for incorporating, 2 bioagctiv jdes into an Ec-loop. .
peptibody B G(N9%E W%%%gﬂ%e’gy@é@%foﬁmﬁ% = ggrbahon
5 CONSUMC R RATBBIeSIZPANNR) s, tha adtitesucingrbulitienmact 20%
Tris-Glycine SDS- PAGE gel. Figure 24 shows RP-HPLC of Fe-loop

corlSRBd I molRT Denl 6aBRsAE ¢ ﬁ‘i@%‘%@%?@%ﬂ ' Detailed

Description f thed rugntiomOsfinition.ef herasdha tRinmusedl of the Fe-

throughout this specification are defined as follows, unless otherwise

limiteepiT BSe i ESRCRE PepiirRslY (BERlS SoMrEc trmes 8 Binfigde
aci%egﬁﬂégd%;?gx&?,%%fmsc;ﬁmﬁ@ﬂ;hmﬁ%ﬁ that &camAsNddN#action
e itiona

inclu amino acids on either or both of the N- or C- termini of

1 0the fgivere SedoencdmipA(#088) ore shapsirepgsts)seter to an intact

antibody, ar a_bingding fr e fim% / ' inta
antibody fg}g%esjﬂgesgﬁfév %%%%%%)n% i(rgl%c udes c eric,af\: ?nagrﬁfzg%q%ﬁy
hursaviPan 65 Cifi SREHPAGES 4% alh dmbedimenisabindingh 5 ug

fragments are produced by recompinant. DNA techniques. In igignal
em 63%8%%8%&8&%2@ P@%ES&L%@%&%%?}?@%?%%%%M%I
C|eé?(%ﬁﬁagﬁ}imaﬁéﬁmté@ﬂd3&m' iRineipy fragments inclecdabutphnotarkers.
limited to, Fab, 15 Fab’, F(abgﬁ, Fv..and sjngle-chain nt'bodi%f. The L of
L5term "nativegtee et shoissfh “éﬂ?é‘&%@iﬂﬁﬂﬁ@ @Eﬁ%ﬁiiﬂﬁr get pool o
SeqHEnssLARIMONBBRERN-PiRding ﬁ@%‘éﬁr}&é?%@aﬁ framsligeationy plak
whole antibody, whether in monomeric or multimeric form, into which a
peplidecequeizeMailbeagritenbiihsdad mmbaaceprirdmithioiacen40-
loop.regi he. qriginal i obulin source of the native Fc is
. pre%@a%&%ﬁf%e%%ﬁgﬁ%im/y may be any of the immunoglobulins,
Figure 21 shows a muzrine in vivo bicassay of Fe-ioop AMP 2 and

———

20 AMG 531 peptibodies. Mice dosed with a single subcutaneous injection of
50 pg/kg peptibody or carrier alone. See example 9 for assay
methodology.

Figure 22 shows several strategies for incorporating 2 bioactive
peptides into an Fc-loop peptibody.

25 Figure 23 shows SDS-PAGE Gels of purified Fe-loop constructs.
Sampies (2ug/lane) wete run /- reducing buffer on a 4-20% Tris-Glyeine SDS-

PAGE gel.
Figure 24 shows RP-HPLC of Fc-loop constructs.
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although 1gG1 and IgG2 are preferred Native Fc's are made up of
monomeric polypeptides that may be linked into dimeric or multimeric
forms by covalent (i.e., disulfide bonds) and non-covalent a?%‘%%@?ﬁ%m]-ﬁqs
umber of intermolecular disulfide bonds between monomeric subunits
of native Fc molecules ranges from | to 4 depending on class (e.g., 1gG,
IgA, IgE) or subclass (e.g., IgG1, 1gG2, 1gG3, IgAl, IgGA2). One example
of a native Fc is a difuifidkdbDrsatptimerf thedlivepiom papain digestion
of anlg ee Ellis (1982), Nucleic Acids Res. 10: 4071-9). The
term 30 %{%\%\%ﬁ ot §§ﬁée Sherein is generic to the monomeric, dimeric,

and mulfitmeticrioyms: @ ShvwaePoosbasgReifictivrsruobiiizgg 78 fafews,
term.'Fc variant' refers.to a mol ence that is modified from a
n aﬂ%efco[?\?%Feelmte% ns e%%‘['é%%%ﬁ%%

u comprises a‘binding site for the salvage receptor, FcRn.
InternationaeappihiionenitB B4Bc (puiitisheit28:q8eprentbe f997)

and WO 96/32478 describe exemplary Fc variants, as 5 well as | 9]
RS e ke A e
Thys cagtesAbItE varkeni-contprisesimind ideuéven seqguente that is
humanized from a non-human pative Fc. Eyrthermore, a na%ive E

] ] %'%ﬁ{ éé miac

comprises SHEROMA Fay Be M R/ Elu ?ﬁé?/%?ow ) srﬁlg(éj{%gi ora

feaiugmer Hié)é%l&ﬁ' aictivity thaftaremptrenuirat fardhenfastoarittbody for
molecules of the present invention. Thus, the term "Fc vatri t" comprises

a riDRsEife iR amS IRSMERBIRSSIMBEARITE% s BTGy
thataffector araipveled in (1adisHIfidehanchiong)abipiiitd) fragments are

incompatibility with a selected host cell (3) N-terminal heterogeneity upon

exprasbiondrby sereenkinmasRBIL (erhnissyafBradsiorthemiriitneTss
copplen indi { fhan - RANAGE FRGRRIGE of
or?%sgﬁgg%a - %%gn%gee:l%gglcﬁ%{%ﬁgtoxi it%/%([ADCC). Fe variants artgé °
desotivtcimifudiey. dBtaiding éingfrenty fectugs, "Fetgamapt Limited to, Fab,

en%%@pg%%?)sé %g\és%%cﬁ{%%? E: gﬁr%%bgeﬁ]e%gules and sequences as

defined a A ariants and native 20 Fc's, the term "Fc
domain” ingludes mglegules in manameric or mdtimesic:orey hesheR
digested r&r‘erwgﬁ olegégﬁrﬁ{féz%y Sg}g%duced by other mgLa{ns. Thth%;rm g
"multinsequascepyeddo-Eotipmditsiornitigomas reripRgiFg RTINS
refers to molecgules having.two.or mare 25. ' j %ﬁ?&@ﬁ%@h
co ,er?@%]lc%%?/%fén 8%1 r %;“b%ﬁ]ﬂogg%%ﬁ?]’?ﬁﬁg%%% ?({:%)ag/a ent

interagont: igGuaraleoue<btypikly hyrmsaiioersnigit; pariteeToest i,
dimers; and | A;Fmonomer , dimers, trfm rs, or tetramers. %glﬁ%ers may

be {BANSEE X IGItH immundglobulin $ource of the Ha is

preferably of human origin and may be any of the immunoglobulins,
although Ig'GZE and IgGZ are preferred Native Fc's are made up of
monomeric polypeptides that may be linked into dimeric or multimeric
forms by covalent (i.e., disulfide Bonds) and non-covalent association. The
number of intermolecular disulfide bonds between monomeric subunits of
native Fe molecules ranges from 1 {0 4 depending on class (é.g., IeG, IgA,
IgF) or subclass (e.g., IgGl, IgG2, IgG3, IgAl, IgGA2). One example of 2
native Fc is a disulfide-bonded dimer resulting from papain digestion of
an IgG (see Ellison et al. (1982), Nucleic Acids Res. 10: 4071-9). The term

30 “native F¢” as used herein is generic to the monomeric, dimeric, and

multimeric forms.
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sequence and resulting activity of the native Ig source of the Fc or by 30
derivatizing (as defined below) such a native Fc. 24 WO 2006/036834
PCT/7 52005/034273 The term "dimer " as applied to Fc d ' r
Wrﬂ&f’é’é@l”&%omprising Fc domains refers to molecules havir%'grcati?/)v{f)ssz(%:’/(334273
polypeptide chains associated covalently or non-covalently. Exemplary
dimers within the scope of this invention are as shown in U.S. Pat. No.
6,660,843 1getie 2F5 wdhlahtis feéeabiys incovpenalie dripeqefsrentmtihe
terms "derivatizing" and "derjvative’ or "derivatized" .compri ocesses
and Yot T OTH NS 8&%&5@%&%&% %%a?ﬁﬂﬁlen%:%rﬁ ps)fg)ulpﬁ has 4o
cyqlié&@ﬁﬁma@{. exanplacarseikinghewersy (ysBinpnbbichees5
within the compound; (2) the compound is ¢ross-linked 10, or has a
croSentRrRE it} Pé/[ﬁi‘i%ﬁll ﬁﬁ?& ﬁ’é%r%piﬁlgf hyiaFEH&%nd

5 thug formsicrassdink o Guper SR Spbtuee-pEdn, Yive 433 RBRBY iMeiorated
peptidyl linkage is replaced by a non-peptidyl linkage; (4) the N- terminus
is replaemEpye-TRRe, HREFOIR TONRRED ) SREPTRIRSTF)oITe of

NHG(OINHR:, 8- SUESINLNdE 05 20f st bsttste o arHnsustittegikie,

benzyloxycarbonyl-NH-, wherein R and R1 and the ring substituents are
as defived hevanpaises; A&y Raat e A BeRORER| Resausy thep provifle
N i or B é’[%’é%@ﬁfﬁ'] inedhereinafiere 226 @k fusion
cor%%%éﬂ%%l %%v{\?ﬁ%%?n ﬁ/gi [ amino atid moieties a@moﬁified through

1. Otreatmiatilesithf dhe ptseapdbiceotireading Wit setectd GigieehHagprises
terminal.20 residues. Deriyatives are further descri ﬁj%a&glr 1he
terrfi Hf)%]@cpue%t?a & ?euT%r}%et\éﬁfar]toFlaeC% I gggo%rgégt% ﬁ[%%%gﬁ)@ gamlno aec”:?ds, =
whetherédstingin datotedt mof] pdevitietkthatdfohmaidtec (s are not

membrane-bound. mplar lypepti ' de IL- eptin, selub|
NPT BT AR (P SRR R e Lpos
TPQyfrdashbn drhrpairiinhbelcéigqn) evecyidathenliKB) iversetion with
"peptide” refers to molecules of 2 to 40 amino acids, with molecules qcf 3
516 2P HIRESEID RSB B O 7 1 SR LA aR Gy eP ToT O
prefenregiBamiasnaeRtidemnAY-PRIAHERIIA DETEY Hed Dyaany aaf the
methods cited above, carried in a peptide library (e.g., a phage 30 display

liorakscebertivEd BirnfEaiidestiprit®ins. 25 WO 2006/036834
PCT/US2083/0342 73 Hagdan anpiopized ragwsed dadaferiaipaptide

sequences refers to fully random sequénces (e.g., selected by Ehage

disptagleqeipbae] seaneeesarrcéelinediskpvond HIHBrEC BRTHINS Yiguative

22 EUIIN G QISR SRS AL AN R BIAGRI R Ye not
mulfimeric form, whether digested from whole antibody or produced by
other means.

The term “multimer” as applied to Fc domains or molecules

compﬁsing Fc domains refers to molecules having two or more

25 polypeptide chains associated covalently, noncovalently, or by both
covalent and non-covalent interactions. IeG molecules typically form
dimers; IgM, pentamers; IgD, dimers; and IgA, monomers, dimers,
trimers, or tetramers. Multimers may be formed by exploiting the

sequence and resulting activity of the native Ig source of the Fec or by

30 derivatizing (as defined below) such a native Fc.
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5 naturally occurring molecule. Exemplary methods for identifying peptide
sequences include phage display, E. coli display, ribosome display, yeast-
“E)aE&%ﬂ%%% njng, RNA-peptide spreening, chemical screenipg,r)rgg'&%%sun

esign, protein structural analysis, and the like. The term
"pharmacologically active" means that a substance so 10 described is
determined to have activity that affects a medical parameter (e.g., blood
pressure, goeaall’ dowat” chiclpsited deVelllondizeasenstdteulesy.,

cancer, autoimrnupe disorders). Thus, pharmacologically active tides
conOTE AL PRI S 10 B LSO PERHRS e s s
belquskoatdiederamentinimatioReptiieitiandX-agoiist faptideiitiar thea

peptide having biological activity comparahle tQ a protei 20, TPO,
G-CESPp A A AtE B SAD RIAVER ﬂﬂﬁe%rg %"h&% ?e%éfsggﬁ%?éﬁm 2
inclggﬁ&@gtm%gg}%&g' gﬁ%m%ﬁﬁﬁjviw of a protein of interest,
such as by potentiating the effects of the natural ligand,of the protejn of 20
interest; sé‘g\,%ﬁ’l’é’%‘a Y%@%S@mﬁﬁ@ﬁ’éﬁ%ﬁti%s%ﬁﬁﬁ‘%ﬁ‘gble 2

he r%%&@s@g%@é@s@s%' %s%ﬁn%l %&9@%&&@%@@%@@@%& (1) the
orated

incorp y reference. Thus, the term "EPO-mimetic peptide"
conprispsary peptidedithperierbiorRrmmplRofaarVSdRE 85HEBRd in
Wrighton Jo3g - Al kA (99 s PEGked
25 I%X%QQA%@Q@??S%%%E%%@%& é«%ﬁgﬁ ther referencg ill?ls Tab_lsé 2

1 ddentifibdsaschesdrip EREsthinfetiexubjele: thateerphund beopdiiarsiakll in

the art reci that each of t references enab) legt
T BT B e T A AR s B fonc o
disclosee prptiegi tﬁ&m@ﬂﬁdﬂ@i&c&cbbpt&ho&bmt&ﬁi}ﬁﬁiﬂﬂ%riﬁ) the N-

"-antagonist peptide" or 'inhjhi tide: refer. id S
or I COTIB 4105 TLAFEFLERATRG DALY ACTURS T2 i SO -
20060 36RINPET A k5200503173 ihcoasabsitet drateinsabitterest, or
has biological activity comparable to a known antagonist or inhibitor of the
1 s A PRTHBT s PO I tarin TR o TR I pRR e
compgigesRePidasthabeas) e ideptified o desypdabHesTRE ot -NRR:
Takasaki et al. (1997), Nature Biotech. 5 15; 1266-70 or any of the )
referehesainiablend Rt SefinRAkEremaliaiiagoniticosnBRithds in

mattgfyThose;of Arginan:skilkin st apreesiateidhaheachobhesent

references enables one to select different peptides than actually
disclosduagentinapphbi ohingatiesovséhsdagirscade dainrrr drraram!
eptide,ibraries., 40 The teim. TR mimelic PRBNidRLGOMPrises peptides
z at 16%% %e%if()e%rtgﬁ%g or erive;g as described in Cwirla et al. (1997),
Science 276h4 698r “ polypeptide” refers to molecules of greater than 40

(93]

amino acids, whether existing in nature or not, provided that such

molecules are not membrane-bound. Exemplary polypeptides include IL-

1ra, leptin, soluble TNF receptors type 1 and type 2 (STNF-R1, sTNF-R2),
25  KGF, EPO, TPO, G-CSFE, darbepoietin, Fab fragments and the like,

The term “peptide” refers to molecules of 2 to 40 amino acids, with
molecules of 3 to 20 amino acids preferred and those of 6 to 15 amino acids
most preferred. Exemplary peptides may be randomly generated by any
of the methods cited above, carried in a peptide library (e.g., a phage

30  display library), or derived by digestion of proteins.

[
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9, U.S. Pat. Nos. 5,869,451 and 5,932,946; U.S. Pat. App. No.
2003/0176352, published Sept. 18, 2003; WO 03/031589, published April
17, 2003 and any other reference in Table 2 identified as hayin
W—%Wgﬁc subject 15 matter, as well as WO 00/24770, p}ﬂé ifsﬂwsez{cjjﬂﬁwgflms
4, 2000, which is hereby incorporated by reference. Those of ordinary
skill in the art appreciate that each of these references enables one to
select differapt-pentidasdhanattuaiisdiselastet thepeprtidy telimenmgstheters
disclosed procedures with different peptide, libraries. 20 The ter,
oA RS ERAREs PPN AT Can BEPIGE aPas) 2nd
deriy, s deseripadinddeSrRabré bisillige2003102 28030 cpuibiisgad diemie
11, 2003; WO 03/057134, published 7/17/03, U'S'-ZOQS/%236193’ .
pubIRsFRRITSEE Y5 ABNA ABIA RGOS PRTEHRRRRF T ALiR"S PATHARE S
ol avm&fmii%aaﬁtf&{gw@m.agg@m&ae}sm@qmyia&mﬁgaﬂ@- epade
appreciate that each of these references enables one to select different
peptielacens sl Rhagp dispingrEirel ABlahg IR ISHERGY. yeast-
ProgetesYUAHTRRoA Ibres, T e et NGEhingngtional
peptlge" comprises peptides'that can be identified or derived as
desclilseghirpyw@iosioeeseel mmbisiednbiialiBe 2004 and any other
reference in,Table 2. ifi naVvi dbiect matt
Those of o?éll ﬁag%l/%g%kiﬁ}gr%%{eg %??%‘g%%%?g{?hat each %ﬁé@é\/ﬁgs‘{%&@&
1200Gea68R4E RCIEIIB200E/0812TS atibsty réfetefiosts ermbilisad patemeter
select different peptides than actually disclosed therei '
CiscIBe BB S AR L 0 e e
"my@siatinabinding: pepiiteheapridespdfitide pHatcanldgielidenttied or
derived as described in U.S. Ser. No. 1Ot/,174z, 79, filed .SQl%ceemR?ESlgg
200 ERHOES, SRR S SRR OT AR S G AR Y A RAing “Subject:
mattgefelateskieymnyostatin. Those of ordinary skill in the art appreciate

that each of these references enables gne Eﬁ{,select,differrtlafr%}@’i pe gdes
B s

1$han actualbheisBsedBNERett RFRifdwiAgthe HSRiss e s

with 95&(&9@@%&&@%1@%%{@ abiiditionaihp saysiaeaisaieaccepiabio, TPO,
salts of the compounds of this invention are also encompassed herein. By

"phySidisEitangt semstiantbamrpdeneehidamrshildenaterask or
lateriﬂ'cfiﬁ%l\éeéggﬁaep erRPAmAceHicAl A eRERIGRIAy AN SRR interest,
- examples are: acetate; 15 trifluoroacetate; hydrohalides, such as )
hydreuhloridyapetenydetbethideifestifafdheinatarabligard gi/bw Reotanet
28 Xal%%é:?eg’g %telét & eg?a%%ﬂgé e etic peptides listed in Table 2
hereof and in Table 7 of 11.S. Pat. No. 6,660,843, which is hereby
- incorporated by reference. Thus, the term “EPO-mimetic peptide”
comprises any peptides that can be identified or derived as described in

Wrighton et al. (1996), Science 273: 458-63, Naranda et al. (1999), Proc.
25  Natl. Acad. Sci. USA 96: 7569-74, or any other reference in Table 2

identified as having EPO-mimetic subject matter. Those of ordinary skill in
the art appreciate that each of these references enables one to select
different peptides than actually disclosed therein by following the
disclosed procedures with different peptide libraries.

30 The term “-antagonist peptide” or "inhibitor peptide" refers to a
peptide that blocks or in some way interferes with the biological activity of
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In the compositions of matter prepared in accordance with this 20
invention, the peptide may be attached to the vehicle through g the

eptide's N-terminus or C-terminus. Thus, the vehicle-pepti% olecules
Wré)f 1S AV ehtion may be described by the following formula :%T%%Zﬁ 3Jﬂ34273
(X1)a-F1-()(2)b 25 wherein: P is an Fc domain modified so that it
comprises at least one X3 in a loop region; X1 and X2 are each

indgpenseniyiseleetadifiofinfkdde: R, hik DiolBEi¢hPidtFRy comparable to a
-(L1)c-P1-(L2)a-P2-(L3)e-P3, and -(L1)c-Pi-(L.2)a:P2-(L3)e -P3-(L)f-P4;
30 S AR SR T e Ba PRy CeBh o i, (1o
8 WO 2006/0353 P IUSSORSI0M275 L. Po. P3 a4 are sach
\ 0 4 PCT/US2005/034273 P1, P2, P 4 are gach
Y AR e SRS SRERA DI GRRAERAL (1 e NAMBE Jastech,
s PhagnpoglegisalaastiverReptislesBOnPhd 2and:Pdisdeedshing TNF-

independently sequénces of Sﬂgrmacologically active peptides; Li, L2,
3 apda gonisid sukiert Baiee At B drs e ATt 4PBreciatce,

anqf.are eachindensndentyQ endn1k Brefer sd&mbedireaninRiasdifan

are both zero--i.e., neither X1 nor X2 groups appear at the N-terminus or

C-tertnialiy chisaborasldbarain rofvhevans Grepikaiosril reredamegmrith
appie é@lg L eha e X3 substituent may be present in the Fc
_ domaﬁl, a%még{ﬁfﬁe mu%r%g X3 substituents may be different; for
10example, cBmprsing dRferevuRSCpeptitis, ditfepeiselimonisdeasdbhbeptobe
the.sa eptide,sequence, and.so. on - jkewi : t }
cor B S S e eI R oS O 7, ey slooe

X2,%11d X3Pahisosdhfoeusd kndri9Be<Eeothpolad s\pfiths doRMIHAEL 16352,

20 AHEEREe A e e e G R 008 8ndtany
N-tespnuseairdaceih Fhlle) - fEngs ehdyhakime EiDencofaticendiiedt] is

attached at the N-terminus of -(_1)-
15  matter, as well as WO 00/ 2&790, published May 4, 2000, which is hereby

incorporated by reference. Those of ordinary skill in the art appreciate that
each of theée references enables one to select different peptides than
éc{:ually disclosed therein by following the disclosed procedures with
different peptide libraries.

20 The term “ang-2-binding peptide” comprises peptides that can be
identified or derived as described in U.S. Pat. App. No. 2003/0229023,
published Dec. 11, 2003; WO 03/057134, published 7/17/03; U.5.

2003 / 0236193, published Dec. 25, 2003; and any other reference in Table 2
identified as having subject matter related to ang-2. Those of ordinary skill

25  inthe art appreciate that each of these references enables one to select
different peptides than actually disclosed therein by following the
disclosed procedures with different peptide libraries.

The term “NGF-binding peptide” comprises peptides that can be
identified or derived as described in WO 04/026329, published April 1,

30 2004 and any other reference in Table 2 identified as having subject matter

related to NGF. Those of ordinary skill in the art appreciate that each of
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P1; and V F'-(L1)c-P1-(L 2)dP2 and multimers thereof wherein F' is

attached at the N-terminus of -L'-F- 30 L2P2. Peptides 29 WO

(3%/9%988%34 PCT/US2005/034273 Any number of peptldeg fﬁéﬁﬁsﬁﬁ%g’s
n conjunction with the present invention. Preferred peptldes

ang|0p0|et|n -2 (ang-2), myostatin, nerve growth factor (NGF), tumor
necrosis factor (TNF), B cell activating factor (BAFF, also referred to as
TAdHesb)referinuiestkeasdigitynd of ROt &E@rm@e@ﬁﬁes‘r&@eaﬁgaﬂy

peptld s are also,of jnter t incl umors homing pe

e A oIBH Mo FLRHARE ARGt TXT BB el ditferen
peg@@g&m@mﬁ@sc overed by methods descrlbed in the references
cited in thIS spemﬂcgtlon an

er referenc e d|
particular } REUEER| |F§’é’ﬁ§?§ﬂr&§"b %E%RB s§° g é%%eﬁtthat can
5 'n@@i@éhﬂ&i&@&ﬁe&&ﬁemgstﬁegmwmtmfmm Hikraedesvof filed

random peptides can be used to identify peptide ligands for apy site, of
anP@é?%@‘i%él%&O@%ﬁ%‘%ﬁ%‘t’ 8k 9@%@“&8? E%‘i’ lé%@ﬂ%i%h?dm%

ha\apgrﬁﬂ@éﬁ sratopach wiikhwetet eryos Erek

Sisplay:is pafticiiatynelkauitediosid ea%angapf plidtes: thakbind

such proteins of interest as cell surface receiﬁ rs or any 15 protelns

Srﬂrm ’ereekerf gifferond og.
é (1593) agﬂigl%%ﬁsc_@g&i/ BBy P &belosed

|vey reviewed in Herz et al. (1997), Receptor& ignal

10 Trmﬁemmld(ﬁyreﬁﬂpﬁmldﬁﬂibha@%reby incorporated by
f
reference.,§ 3u E/pr aﬁ}"?} gng%e%ﬁ e% ggg{g{g forus fl{h@&%ﬂ{?&&ﬁ&@ of

20 A particula

roup‘b tl are t ose that bind

cyt@kimM&&zr&;ﬁtnrsréyieklmmpmsedérﬂiymedﬁydf@é&mm}ﬁ|ng to

their rece e, See In 99 hsv m. Immu
Th&‘“ﬁﬁ%@g ?r%efﬁﬁg %%'35 %? |s AEhare mc%%o%ﬁ%t? %ered to
ref&i@p@@;ﬁm&gﬁ&ﬁ@ea@mm rﬁosthpiﬁﬁf&deamrtpbﬁfé&mﬁamﬂy |

_LDB

in g%‘é’a%; %é‘% %eor% gptpr cl ssmc lﬁgﬁear w;élé/%%lﬁ ?hél f?ré’légﬁ%l de;

RGQ%MTM%MM&&@%@&M%&&@EIH@ Hematopoietic 1. IL-2,

IL-4, IL-7, |. Cytokine R 1

ared yCr, IL- cytokines IL-9, IL-13, IL, (CKR)

OR, IL-4R %@“qu{%ofﬁww@%hared GP 140

30

In General

In the compositions of matter prepared in accordance with this
invention, the peptide may be attached to the vehicle through the
peptide’s N-terrninus or C-terminus. Thus, the vehicle-peptide molecules

of this invention: may be described by the following formula I

I

(X -0
wherein:
Ft is an Fc domain modified so that it comprises at least one X3 ina
loop region;

Xt and X2 are each independently selected from ~(L%)c-P?, -(L1)eP?-
(L2)3 B, (L P20 P{LE)eP?, and L) P{L2)Po-(L)e-Po{LPY

X3 is independently selected from ~(L5)c-P5, ~(L5)c-P5-(LE)a -6, ~(L7)c-
P5-(L6)g-Pb~(L7")e~P7, and ~(L)c-PE~(L.8)a-Po~(L7)e ~P7~(L8)+I8;
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CSF OR 3. IL-6, IL-11, IL, 3. 3.shared RP 30 WO 2006/036834
PCT/US2005/034273 12, LIF, OSM, 130, IL-6 R, CNTTF, Lepton Lepon
R (OB) 4. G-CSF, EPO, 4. "single chain” TPO, PRL, GH R. GCSF-F
?é&’ﬁfg?@ﬁﬂ 5. IL-17, HVS-IL- S. other Rb 17 II. IL-10 |ig%%?§’?ﬁ"—‘i%°,3“m
BCRF-1, U. IL-10 R HSV-IL-10 IR. Interferon 1. IFN-al, a2, a4, Ill.
Interferon R 1. IFNAR m, t, IFN-pc 2. IFN.y 2. IPNGR IV. IL-1 and IL-1 1.
IL-1a, IL-BQA/PH ki P+ Urd Rich itike figadestly-SRadrRACRE 2. IL-18,

NGRS R AR SSR PET) oA G R BRI Ch0 L

C) @{,Lﬁ’aléggT, CD40, CD30L, CD27 FAS, ODR L, OX40L, OPGL, TRAIL,
APRIL, AGP-3, BLys; TL5, Ntn-2, KAY, Neutrokine-a VI. Chemokines 1.

a chemokings: B hEhoRirerch pgensn e—@%%%‘?lﬁefﬂ -10, PF-4,
-%M&%m@ggﬁvg&%égwla, MIPIp, MCP-1,2,3,4, RANTES,

So axin

1,12 L3 14, 15, L8, 17, and L8 are each independently linkers; and

a, b, ¢, d, e, and f are each independently O or 1.

In preferred embodiments, a and b are both zero--i.e., neither X! nor
X2 groups appear at the N-terminus or C-terminus of the Fe domain.

Those of ordinary skill in the art will appreciate that more than one
X3 substituent may be present i1 the Fc domain, and that the multiple X
substituents may be different; for example, comprising different P2
peptides, different linkers attachied to the same peptide sequence, and 80
on; Lilcewiée, X! and X2 may be the same or different, and the integers c
through { may be different for X1, X2, and X5.

Thus, compound I comprises compounds of the formulae
I

X'-F
and multimers thereof wherein F! ig attached at the C-terminus of X!;
i
Fr-x?
and multimets thereof wherein F! is attached at the N-terminus of X3
IV |
F1—(L1 )c"P1
and multimers thereof wherein F! is attached at the N-terminus of ~(L¥)c
PLand
v
Fio(L P (L) P?

and multimers thereof wherein F! is attached at the N-terminus of -L-P*-
L~P2,

Peptides
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3. y chemokines: 3. CR lymphotactin 4. DARCe VII. Growth factors 1.1
SCF, M-CSF, VII. RKF Ti. 'I'K sub-family PDGF-AA, All, -1.1 IgTK Il R,

BB, KDR, FLT- VEGF-RI, 1, FLT-3L, VEGF-RIl 1 IL-17R - 0
W&ﬁ%%ﬁ?ﬁf but is unassigned to 4 indicated subfamilies. 2 %ﬁﬁ%@%éﬁ

_I subtypes remain unassigned. Hematopoietic cytokines, IL-10 ligands and
interferon do not possess functional intrinsic protein kinases. The

signaling mpteausisciostheptitekines hea:dal s STTaciwhreldtethe
non-receptor molecules..IL-14, IL-16 and IL-18 have . Cl t
acdSRIMY BRI SieEs e3ﬁ%g)i/(é{reésrrrg3 Al r%{ u%oa%%%ﬁgg.?%"\ﬁ?% eptors
usgﬂyl d@@tﬁ}h@, digtirciiptkahelutar MY tastor signaltafmtac(BVF), B cell
including . "death domain" of FAS,R and 55 kDa TNE-aR that patticipate.
i B R AL T PR S8 bR BT NP B R T
s factgrems, welhasr KNEdgarsisEhe pekitkicaeptiss afdisevest, including
transmembrane (7TM, serpentine) domain receptors. Th

T B TR SO OO GirS SIS E R e e gl he ike.
ery@ﬂ%ﬁeﬁ@%ﬁ%ﬁﬂ@%@ﬁﬁ@é@ degvesahdifarenid themekings. ddsdfbed in

belongs to the immunoglobulin superfamily but their signal transduction

evehereihtacte Aiadsnalaipnsaticalion O sbenrskasages.
PCT/US2
9%§?§%¥XEW£RMFm eﬂe?aﬁﬁg geﬁ%@fb@use

IgTKTVR 1.3 E F-a, 1.3 Cysteine-rich VV-F19 (E TK-1 like)
101.4i1GHd pr&featt, inveayeteild e hepistinted Khat effiniiv RPN BISRE,
15 steing knot NT-3, N+T- - ine- -

! A 18k & threaine
k|na%é¥§ﬁ?)?a?n%?@ 8?@2%{%&%:u ar prg%(g}#sg%%fﬁén%r% sgi':[g(rgge S fofé '
pepiitesiendratipgdnetheopreseRetventitnin (RS e BathRgMa V@S 5
av(g.-JSDZS—S(}. Phage display is particularly well suited for identifying peptides

that bind to such proteins of interest as cell surface receptors or any
15 proteins having linear epitopes. Wilson et al. (1998), Can. 1. Microbiol. 44:
313-29; Kay et al. (1998), Drug Disc. Today 3: 370-8. Such proteins are

extensively reviewed in Herz et al. (1997), J. Receptor & Signal

Transduction Res. 17(5): 671-776, which is lhereby incorporated by

reference. Such proteins of interest are preferred for use in this invention,
20 A particularty preferred group of peptides are those that bind to
cytokine receptors. Cytokines have recently been classified according to

their receptor code. See Inglot (1997), Archivum Immunologiae et

Therapiae Experimentalis 45: 353-7, which is hereby incorporated by
reference. Among these receptors, most preferred are the CKRs (family T in
25 - Table 3). The receptor classification appears in Table 3.
\ Table 3 Cytokine Recepiors Classified by Receptor Code

Cytokines {ligands} Receptor Type
family subfamily family subfamily
I Hematopoietic 1. IL-2,IL-4,IL-7, |L CytokineR 1. shared yCr, IL-
cytokines 1L-9, I-13, 1L~ (CKR) O9R, IL-4R
15
2. IL-3,1L-5, GM- 2. shared GF 140
CSE BR
3. IL-6,IL-11,IL- 3. 3.shared RP
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Ang-2. BAFF/TALL-1 B7 B7RP1 10 CRP1 Calcitonin CD28 CETP

cMet 15 Complement factor B C4b CTLA4 Glucagon Glucagon

Receptor 20 LIPG MPL myostatin splice variants of mole _
W&%‘f%‘g’ %‘i?gﬁy expressed onytumor ceIFI)s; e.g., CD44, CD3OCétlg%Smw{m’z73
unglycosylated variants of mucin and Lewis Y surface glycoproteins
CD19, CD20, CD33, CD45 prostate specific membrane antigen and
prostate specific cell antigerif kiswieurotrophic cytokines can Hésbefate
with NGFITNF receptors @88, 681K S|may encompass manyG#ErR
TGF-p-related factors thdf8main unad signed. The protein, kinas re .,
intrinsic part of the intf’“ac%%g opaain| of receptor kinase faim'tﬁ/ ¥ ).
The enzymes participate in the Signals transmission via the reﬁqpmr@;%&}z
WO 2006/036834 PCT/US2008/834273 matrix metallopréteinasesr?
(MIvIFs), both secreted atl_membrane-bound (e.qg.. MMP-9) Cathepsins
angiGpoietfiigaisiy |E-Ert8pit-heparafasE-W¥rBkinase plasminogen

ac
horrbrigFEREY protéinﬁt Efg;’rﬂ'rrlfﬁfﬁt‘?ﬁfﬁﬂﬁo He%r’Z TR

.+ - 2. IPNw 2. IPNGR
V. IL-1 and -1 1. I-ig, IL-16, Iv. IL-IR 2. IL-1R, I~
like ligands L-1Ra IRACP
2. TL-18,1L-18BP 2. IL-18R, IL-
18RAcP
V. TNF family 1. TNF-o, TNE-f | 3. NGF/TNFR¢  "INF-RI, AGP-3R,
(LT), FASL, DR4, DR5, OX40,
CD4ac L, PG, TACL CD40,
CD30L, CD27 FAS, ODR
L, OX40L,
OPGL, TRAIL,
APRIL, AGP-3, |
Blys, TL5,
Nin-2, KAY,

Neutrokine-o
VL. Chemokines 1. o chemokines: |4 ChemokineR 3. CXCR

iL-8, GRO o, B,
v, IF-10, PF-4,
S

2. B chemokines: 2. CCR
MIPle, MIPLB,
MCP-1,2,3.4,
RANTES,
eotaxin

3. v chemokines: 3. R
lymphotactin 4 DARCS

VIL Growth factors 1.1 SCF, M-CSF, VIL RKF 1. TKsub-family

PDGE-AA, AR, 1.1 TKIR,
BB, KDR, FLT- VEGE-RI,
1, FLT-3L, VEGE-RI

1 |L-17R - belongs to CKR family but is unassigned to 4 indicated subfamilies.

2 Dther IFN type | subtypes remain unassigned. Hematopoietic cytokines, IL-10 ligands and
interferons do not possess functional infrinsic protein kinases. The signaling molecules for the
cviokines are JAK's, STATs and related non-receptor molecules. lL~14, IL-18 and 1L-18 have been
cloned but according 1o the receptor code they remain unassigned.

3 INF receptors use mulliple, distinct intraceliular molecules for signal trans duction including
“death domain” of FAS R and 55 kDa TNF-aR that participates in their cytotoxic effects. NGF/TNF
R can bind both NGF and related factors as well as TNF ligands. Chemokine receptors are seven
transmembrane (7TM, serpenting) domain receptors. They are G protein-coupled.

4 The Duffy blood group anfigen (DARC) is an erythrocyte receptor that can bind several different
chemokines. IL-1R betongs to the immunoglobufin superfamily but their sigrial transduction events
characteristics remain unclear.
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Her3 Insulin 15 Exemplary peptides for this invention appear in Tables 4
through 20 of U.S. Pat. No. 6,660,843, which are hereby incorporated by
reference. Additional preferred peptides appear in U.S. 2003%%%%‘%25%4273
LB bec. 11, 2003; WO 03/057134, published July 1720037 U<
2003/0236193, published Dec. 25, 2003; WO 00/24770, published May 4,
2000; U.S. 20 2003/0176352, published Sept. 18,2003; WO 03/031589
published April 17, 200FECESISSer. Np. 10/666,480, filed September
18,2003; WO 04/02632BPEEBASAER April 1, 2004; U.S. Ser. Now v o
10/742,379, filed DetéhiBEt 162003 PCT/USO3/4O7813§IG§Y%£§§Q&QH
19, 2003, each of wﬁiét@%f@% "épy incorporated by referencgg.such
peptides may be 25 pre@ggje%i y methiods disclosed in the art. Particularly
preferred peptides appearan, ttre-tables below. Single lettet denbtriracidh
abbreviations are used. Bvayliof these peptides may be Iinkedﬁ"iﬁ"?aﬁé%fﬁ
(i.e., sequentially), with OFSHitBBNElinkers. Any peptide comtamiiga -
cysteinyl residue may?b A I VTE ed Wwith another Cys 3Q coglaining
peptide or protein. Any pep% & vingimore than one Cys regiglaexpay
form an intrapeptide disulfide bond, asiwell. Any of these pepticles may
be derivatized as described herein. All|peptides are linked thrsbigaily
peptide bonds unless otherwise noted! 33 WO 2006/036834- T8
PCT/1JS2005/034273 Table 4-EPO-mimetic peptide sequences ,
SEQUENRELSEEr pyades pRijexesbssrpysrixiory peptide generation in
G TYSFH%%E,{.,%%{X&%&Q&% -RMGPLTWVCKPLGG 3
G ACRMGPITW VCSPLGG 4 VGNYMCHFGPITWVCRPGGG 5
GGLYLCRFGPUYT#¥DCGYKGG 6 GGTYSCHFGPLTWVCKPQGGSSK 7
GGTYSCHGPLEWICKPQGG 8 VGNYMAHMGPITWVCRPGG 9
GGPHHVYACRM¢PLTWIC 10 GGTYSCHFGPLTWVCKPQ 11
GGLYACHMGPRMARVYCQRLRG 12 TIAQYICYMGPETWECRPSPKA 13
YSCHFGPLTWY¥EK 14 YCHFGPLTWVC 15

B7RP1

CRTP1

Calcitonin

CD28

CETP

cMet

Complement factor B

C4b

CILA4

Glucagon

Glucagon Receptor

LIPG

MPL ‘

myostatin

splice variants of molecules preferentially expressed on

tumor cells; e.g., CD44, CD30

unglycosylated variants of mucin and Lewis Y surface

glycoproteins

CD19, CD20, CD33, CD45

prostate specific membrane antigen and prostate specific cell

antigen

5 The neurotrophic cytokines can associate with NGF/TNF receptors also.

6 STKS may encompass many other TGF-B-related factors that remain unassigned. The protein
kinases are intrinsic part of the infraceiiular domain of receptor kinase samily (RKF), The enzymes
participate in the signals transmission via the raceptors.
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GGLYLCRFGPVTWDCGYKGG 16 GGTYSCHFGPLTW VCKPQGG 17
GGDYHCRMGPLTWVCKPLGG 18 VGNYMCHFGPITW VCRPGGG 19
GGVYACRMGPITWVCSPLGG 20 VGNYMAHMGPITWV

W APYEEEGPLTWVCKPQ 22 GGLYACH MGPMTWVCéng?ﬁ%qg%%ﬂMﬂS
TIAQYICYMGPETWECRPSPKA 24 YSCHFGPLTWVCK 25
YCHFGPLTWVC 26 SCHFGPLTWVCK 27 Table 5-TPO-mimetic peptide
sequences SEQUUENGE-SEQHHDiD:sHE QRVIFRMILAARARE and
IEGPTLRQWLAAKARGndEGRALREY MRAB0 TLREWL 31
GRVRDQUAGW:3é8BMKDQIAQL 33 GVRDQUSWAL 34

ESVREQVMKY ISASL 36 GVRETVYRHM 37
5 GVREVIVMHMly 2006/036834 PCT/U52005/034273
GRVRDQIWAAL, DQILIWL 40 GRVRDQIMLSL 41
CTLRQWLQGC kaz 43 EHRRIEWIFIG A receptor
CTLREWLHGG lﬁ@% A 46, QTRAWA Ik GNG el
CTLAEFLASGV ﬁp@ﬁ}@%h@@ MGR#9 CTLREFLDPTTAVC
1050 CTLKEWLV C
Her?;
Insulin

E....!
ot

20

25

30

Exemplary peptides for this invention appear in Tables 4 through
20 of U.S. Pat. No. 6,660,843, which are hereby incorporated by reference.
Additional preferred peptides appear in U.S. 2003/0229023, published
Dec. 11, 2003; WO 03/057134, published July 17, 2003; U.S. 2003/0236193,
published Dec. 25, 2003; WO 00/ 24770, published May 4, 2000; U.S.
2003/ 0176352, published Sept. 18, 2003; WO 03/ 031589, published April
17, 2003; U.S. Ser. No. 10/ 666,480, filed September 18, 2003; WO
04/026329, published April 1, 2004; U.S. Ser. No. 10/742,379, filed
Decermnber 19, 2003; PCT/US03 /40781, filed December 19, 2003, each of
which are hereby incorporated by reference. Such peptides may be
preparedlby methods disclosed in the art.

Particularly preferred peptides appear in the tables below. Single
letter amino acid abbreviations are used. Any of these peptides may be
linked in tandem (i.e., sequentially), with or without linkers. Any peptide
containing a cysfeinyi residue may be cross-linked with another Cys-
containing peptide or protein. Any peptide having more than one Cys
residue may form an intrapeptide disulfide bond, as well. Any of these
peptides may be derivatized as described herein. All peptides are linked
through peptide bonds unless otherwise noted.
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REGPTLRQWM 52 EGPTLRQWLA 53 ERGPFWAKAC 54

REGPRCVMWM 55 CGTEGPTLSTWLDC 56 CEQDGPTLLEWLKC 57
CELVGPSLMSWLTC 58 CLTGPFVTQWLYEC 59 CRAGP
W CABEBTLREWISEC 61 GGCTLREWL.HGGFCGG 62

GGCADGPTLREWISFCGG 63 GNADGPTLRQWLEGRRPKN 64
LAIEGPTLRQWLHGNGRDT 65 HGRVGPTLREWKTQVATKIC 66
TIKGPTLRQWLKSRELHIS 57 HRDGRHEKE PABVERSASGSs

DT DMO\AL

EAMAN LD\ L. 20\

SIEGPTLREWLTFSRTPHE-69-GAREGS

RDLDGRILROUAR)  psUEHENCE c a1 o RS AN O:
ARQEGFM%Q PMW?Q EALLGRILREWLAWRRAC-Z4
MARDGQG ﬁl@mﬁfﬁﬂ?ﬁWﬂ@/@@ﬁzr PTLI<QWI _thzn 76
HIREGR B RACEYRIIN YWV S 4P T ROWI SWYRGM 78
ELRQGPGEYRWCBMGRERYCYBIEEPTI ROWLAQRL NP 80
WSRDGVEREMCERGAVE BIRRUBEGPTLKOWLLWRRGA 82 35
2006/036884 PCTRISFOIBNRLZY BKRIREGPTLKEWLAQRRGF 83
RFAEG PEREBIERRK WA RRPQGISKLREWLAA|RSV 85
AGREGPTEREUINMR YW B0 ALQEGPTLRQWLGWGQSVG 87
Y CDEG PR WA TGP RB OREGP TLREWLRWGFLG® 89
GGPHHVY ACRMGPLTWIC 10
GGTYSCHFGPLTWVCKPQ 11
GGLYACHMGPMTWVCQPLRG 12
TIAQYICYMGPETWECRPSPKA 13
YSCHEGPLTWVCK 14
YCHFGPLTWVC 15
GGLYLCRFGPVITWDCGYKGG 16
GGTYSCHEGPLTWVCKPQGG 17
GGDYHCRMGPLTWVCKPLGG 18
VGNYMCHFGPITWVCRPGGG 19
GGVYACRMGPITWVCSPLGG 20
VGNYMAHMGPITWVCRPGG 21
GGTYSCHFGPLTWVCKPQ . 22
GGLYACHMGPMTWVCQPLRG 23
TIAQYICYMGPETWECRPSPK A 24
YSCHFGPLTWVCK 25
YCHFGPLTWVC 26
SCHFGPLTWVCK 27

Table 5—TPO-mimetic peptide sequences

SEQUENCE SEQ ID NOx
IEGPTLROQWLAARA 28
{ IEGPTLROQWLAAKA 29
IEGPTLREWLAARA 30
TLREWL 31
GRVRDQVAGW 32
GRVKDQIAQL 33
GVRDQVSWAL 34
ESVREQVMKY 35
SVRSQISASL 36
GVRETVYRHM 37
GVREVIVMHML 38

34

pChIS IS 273




CSSGGPTLREWLQCRRMQ 90 CSWGGPTLKQWLQCVRAK 91
CQLGGPTLREWLACRLGA 92 CWEGGPTLKEWLQCLVER 93

CRG

WECRSEP

GPTLHQWLSCFRWQ 94 CRDGGPTLRQW

LACL

Q&%fé@éﬁﬁsmmn
FEKEWLY WRLAQ 96 GCRSGPTLREWLACREV
TCEQGPTLRQWLLCRQGR 98 QGYCDEGPTLKQWLVCLGLQHS 99
Table 6-Ang-2 binding peptide sequences SEQUENCE SEQ ID NO

WDPWT GRYIWDPWAEI101 Cz2WDPWT (wherein 22 is @facidic pr
102 nelsgtpRiBCEMmMd.acid residue) CzZ2WDPWTC (wherdih z2 is an
acidic of Zf3yReidb@fipolar amino acid residue) 41
PIRQE FEY I MWEV 104 TNIQEECEWDPWTCDHMPGK 105
WYEQL TWAEEAMAEVI06 NRLQEVCEWDPWIGERMENV
107 AA 3 m
LRHQESEE WP HFDW-109VPROKDCEWDPWTCERMYVG
110 SI;!E‘P.’Q_= &;WGGEQHMQVG i 15
ACGRM. 112 T\I\ll')f\r\llf"l:\l\lr\l'\\l\l Yo ol | :M(‘
X\igAgE@‘ vvvvv II_I\'I\;II(_:-_;_LIQ_ 1|1v/lv \{IJI\VI_V | ) V\l‘ih?./l_l JST
QHWQ E&EWM‘P@W%QK 115 |\|\/QQ|:|<r‘|:\n/np\'/\'ﬂSCEHM_pVR
116 KSECHEERVHIGNYEEHMPRN 117 49
VKTQEHCDVRBBVWDRCEMMREW 118 AWGQEGCDWDPWAEEHMIIPM
119 36 \MOTRA0B/OBESBEPBIIUS2005/034273 51
PVNQEDEREWIPWIWEHMPPM 120 RAPQEDCEWDPWTE2AHMDIK
121 HGQMWECEWIMEAVTCEHMFRY 122 53
PRLQEEGYWRERAMWCEHMPLR 123 54
REGPRCVMWM 55
CGTEGPTLSTWLDC 56
CEQDGPTLLEWLKC 57
CELVGPSLMSWLTC 58
CLTGPEVTQWLYEC 59
CRAGPTLLEWLTLLC 60
CADGPTLREWISFC 61
GGCTLREWLHGGECGG 62
GGCADGPTLREWISFCGG 63
GNADGPTLROQWLEGRRPKN 64
LAJEGPTLROWLHGNGRDT 65
HGRVGPTLREWKTQVATKIK 66
TIKGPTLROWLKSREHTS 67
ISDGPTLEKEWLSVIRGAS 68
SIEGPTLREWLTSRTPHS 69
GAREGPTLROQWLEWVRVG 70
RDLDGPTLROWLPLPSVQ 71
ALRDGPTLKOQWLEYRROQA 72
ARQEGPTLKEWLFWVRMG 73
EALLGPTLREWLAWRRAQ 74
MARDGPTLREWLRTYRMM 75
WMPEGPTLKQWLFHGRGOQ 76
HIREGPTLRQWLVALRMV 77
QLGHGPTLRQWLSWYRGM 78
ELROGPTLHEWLQHLASK 79
VGIEGPTLRQWLAQRLNP 80
WSRDGPTLREWLAWRAVG 81
AVPQGPTLKQWLLWRRCA 82

3
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RTTQEI<CEWDPWTCEHMESQ 124 QTSQEDCVWDPWTCDHMVSS
125 QVIGRPCEWDPWTCEHLEGL 126

%AWDPWTCDHMVGL 127 LPGQEDCEWDPWICEHNNRS -~

VECDWDPWTCEHMPRS 129
FGWSHGCEWDPWTCEHMGST 130 KSTQDDCDWDPWTCEHMVGP
131 GPRISTCQWDPWTCEHMDOL 132
STIGDVERBEPIWVEEWHMQRRGEZ3 VLGGOGCEWDPWHERLLQGW
134 VUGEQECQWREWMITHECRRIEDG 135 84
TTIGSNSRVOIEPMTIRARMQGREY36 TKGKSVCQWDPWTESSHMQSEG
137 TTGERECMYDRIWOATRORGS 138 86
WVNEVVG] B VAINE RS VVQVGMCQWDPWHILCKHMRLQ
140 A\ QESHEENIERTC ATy 17T s

VA FECAEIYRAAZ2~T TIGSMCONATDPWIZEAMQGG
143 Tcmi* = Wf’ﬁ.}ﬁ; 4 \JVVOVVI-'I-'.,EW%%WTCQTV
WPS 145 HWOG 46— QERCEWRPWTCEHM
147 Q \QSB\{(;@P gﬂ 148 -NFFRL-BE LEQ|' Vist\VV)
FLQQS ﬁ@LﬁQf@RﬁW&%wﬂ QHQ-150 92 %
VKFKP @@&ﬁﬁﬂéﬁmﬁ%‘ﬁh \/KVKDI DE! F‘E!LY%@QIEQER
152 TNEVRSMISITTEGRWEREFIRBEAG 153 SKEI 24
PLDELEQRD(EETNIROWAASEQMEQPL DELEQTL YEQEMPQQA 155
QNFKPVEIEREEJBTLK&QEDF@HS&@G YKFTPLDDLEQTLYEQWTLOHV

)‘l

97
SNFMPL@@E@QFWE@FMLQ&@;;I& QKYQPLDELDKTL¥BQFMLRQG
160 QKREV-DEEERTLXRRANVIRQRE 99

VKYKPLDECDEWLYHQFT LARQ 162 37

Table 6 — Ang-2 binding peptide sequences

SEQUENCE SEQ ID NG.
WDPWT 100
WDPWTC 101
Cz2WDPWT {wherein z? is an acidic or 102
neutral polar amino acid residue) ,
Cz?WDPWTC (wherein 2? is an acidic or 103
neutral polar amino acid residue)
PIRQEECDWDPWTCEHMWEV 104
- TNIQEECEWDPWTCDHMPGK 105
WYEQDACEWDPWTCEHMAEV 106
NRLQEVCEWDPWTCEHMENV 107
AATQEECEWDPWTCEHMPRS 108
LRHQEGCEWDPWTCEHMFDW 109
VPROQKDCEWDPWTCEHMYVG 110
SISHEECEWDPWTCEHMOVG 111
WAAQEECEWDPWTCEHMGRM 112
TWPQDKCEWDPWTCEHMGST 113
GHSQEECGWDPWTCEHMGTS 114
QHWQEECEWDPWTCDHMPSK 115
NVRQEKCEWDFPWTCEHMPVR 116
KSGQVECNWDPWTCEHMPRIN 117
VKTQEHCDWDPWTCEHMREW 118
AWGQEGCDWDPWTCEHMLPM 119
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WO 2006/036834 PCT/US2005/034273 QKEMPLDELDEILYEQFMFQQS
163 QTFQPLDDLEEYLYEQWIRRYH 164
DY P%Eﬂ%ALDAQLYEQFlLLHG 165 HTFQPLDELEETLY
WO YRR PMDELEQTLYEEFLFQHA 167 SIS

TNYKPLDELDATLYEHWILQHS 168 QKFKPLDELEQTLYEQWTLQQR
169 TNFQPLDELDQTLYEQWTLOOR 170

TNFQPLDENDQIEYEOMIPWOREHMMIRMIPLDELEETLYERQETFQQ 172
AGGMRRAYRAPHEBD@ENTPVA ATRVIQTVDDPCMHILGP\ITWRRC] 174
APGQRPVHEMNEWEERIRN 1B BERMPCEEIFGCGTONLAL 176
FGDKRP B MR R RS e e RPCEDMFGCG FRBWY G178
KRPCEE N PFTFGCDROQT 1)
KLEYCDG = FTFGEEKQR] 182
AQDYCEGNMEDEH] A FHOYCESVORPETFGEEN B
H%EYCE S MERSELENGIRTIE M o Synpbere oo 196
LQDYCEQ EQAW&;)HW@EGMEDPFTFCV_KQR 188
FDYCEG NEECEIM YRR GE-Rinding [Deptitis-
Sequencesty : TNEROMIBY TEYTEE $F
190 TDWLEBORBENEEREVFOEWPE GHMREPNPWKLVERPQGWIYYG
192 VVKARBFEFDNEPWERRBFREZTRIVESY"7IDETPSNIDRYMLWL [194
VNFPKVREDMER WRWMSHKNT CEEMIMHPKTYEEFALPFFVIBEAP 196
WHFGT PV BRI G A WE AR A TTMANY GPFFMNFEPDSIREFLHE [198
WRIHSKAEG Y SV EERAPWACRLLOGW 134
VLGGQGCQWDPWTCSHLEDG 135
TTIGSMCEWDPWTCAHMOGG 136
TKGKSVCQWDPWTCSHMQSG 137 |
TTIGSMCQWDPWTCAHMQGG 138
WVNEVVCEWDPWTCNHWDTP 139
VVQVGMCQWDPWTCKHMRLQ 140
AVGSQTCEWDPWTCAHLVEV 141
QGMKMECEWDPWTCAHIVYR 142
TTIGSMCQWDPWTCEHMQGG 143
TSORVGCEWDPWTCQHLTYT 144
QWSWPPCEWDPWTCQTVWPS 145
GISPSECOWDPWTCSHMVQG 146
QEECEWDPWTCEHEM 147
QNYKPLDELDATLYEHFIFHYT 148
LNFIPLDELEQTLYEQWTLQQS 149
TKFNPLDELEQTLYBQWTLQHQ 150
VKFKPLDALEQTLYEHWMEQQA 151
VKYKPLDELDEILYEQQTFQER 152
TNFMPMDDLEQRLYEQFILQOQG 153
SKFKPLDELEQTLYEQWTILQHA 154
OKFQPLDELEQTLYEQFMLOOQA 155
ONFKPMDFELEDTLYKQFLFQHS 156
YKFTPLDDLEQTLYEQWTLOHV 157
QEYEPLDELDETLYNQWMFHOR 158
SNFMPLDELEQTLYEQFMLOHQ 159
QKYQPLDELDKTLYDQFMLQOG 160
QKFQPLDELEETLYKQWTLOQOR 161
VICYKPLDELDEWLYHQFTLHHQ 162
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FWDGNQPPDILVDWPWNPPV 200 38 WO 2006/036834
PCT/US20051034273 FYSLEWLKDHSEFFQTVTEW 201

LLKFFNSPGDSSHHFL 202 TNNVDWISNNWEHM

Flvlé

g ERBYE8MOSWEPPDWPVPY 204 WSHTEWVPQVWW
205 WGEWINDAQVHMHEGFISES 206 VPWEHDHDLWEIISQDWHIA
207 VLHLODPRGWSNFPPGVLEL 208 IHGCWETEEGCV WO 209

WICBRHEG ™

YMQCQFARBGEADNELIER MIOBNMEOSSCPTI 211 163
FLQCEISGGAGRRPID2 BRMQEECSIRBCRWL 213 164
KLQCEFSII @GORPLIZAL KAQOEKSHIBGTEWL 215 165
IQGCWF TEEGEEM Y REIBE S PRONE YR VL QSCFGF 217165
SFDCDNFVMM@H%HE@L@AOS@UH bIN{INg pegplide
sequences ,3 G . VIWHEW L,|x|—li 6§4l
KDLCAMWH A\flflt‘ ¥ W) 8 SN N AT
IWMCKPK mggmv".’PC‘.’E’“ HF‘V"V”T';?t’)DL 228
IFGCKWW 24 GO KY YO 225
ADWCVSR Bowpe 227 171
KDLCKMWHANICHEELEFT LSRRI MCPPL 229 172
WY PCGEFGNEUIRRY DRGVINGETIEINYNEDNE 231 173
HTPCPWRARPTBVEWSEIKEWCWIRVKWMCKPE 233 174
FETCPSWAXPGURIPAIAGMLGWPTYQRIV 175
SGQLRPCEEIFGCGTONLAL 176
FGDEKRPLECMFGGPIQLCPR 177
GQDLRPCEDMFGCGTKDWYG 178
KRPCEEIFGGCTYQ 179
GFEYCDGMEDPFTFGCDKQT 180
KLEYCDGMEDPFTQGCDNQS 181
LOEWCEGVEDPFTFGCEKQR 182
AQDYCEGMEDPFIFGCEMOK 183
LLDYCEGVQDPFTFGCENLD 184
HQEYCEGMEDPFTFGCEYQG 185
MLDYCEGMDDPFTEGCDKOM 186
LODYCEGVEDPFTFGCENQR 187
LODYCEGVEDPFTFGCEKQR 188
FDYCEGVEDPFTEGCDNH 189
Table 7--NGF-Binding Peptide Sequences
SEQUENCE SEQ ID NO.
TGYTEYTEEWPMGEGYQWSFE 190
TDWLSDFPFYEQYFGLMPPG 191
FMRFPNPWKLVEPPOQGWYYG 192
VVKAPHFEFLAPPHFHEFPF 193
FSYIWIDETPSNIDRYMILWIL 194
VNFPKVPEDVEPWPWSLKLY 195
TWHPKTYEEFALPFFVPEAP 196
WHBGTPYIQQOQPGVYWLQAP 197
VWNYGPFEMNFEPDSTYFLHE 198
WRIHSKPLDYSHYWEFPADF 199
FWDGNQPPDILVDWPWNPPV 200
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AYKCEANDWGCWWL 235 NSWCEDQWHRCW WL 236
WSACYAGHFWCYDL 237 ANWCVSPNWFCMVM 238

“HENFEERy

FWCWNL 239 39 WO 2006/036834 PCT/US%@?%%&)&%Z%MS
K-WMCPPK 240 WLPCHQEGFWCMNF 241 .

[-IWMCNPF 242 IFGCHWWDVDCYQF 243 IYGCKWWDIQCYDI 244

PDWCIDPDWWCKFW 245 QGHCTRWPWMCPPY 246

WQECYREGEWTVQIZABERIRDONMEPGFKCWSP 248 201
GVRCPKGHENWELEr2ASHYINSSIBNMWPWSCKWY 250 202
GPACHS GUEGIRIEITMMGISPNWFCSQQ 252 203
HKFCP PR ER OB RIS PEOVPRYW Y CNMIN/ 254 204
VWKCHWRGMEEER IS IRRERUMMGWMCAPK 256 205
WFQCGSW@H@@&YW T2581 " 206
SWMCGF W%&ﬂWXI—LNPH Z6 07
LKTCNLVWEA _vy ﬁtﬁ@i\/m SRR WC TN 262 g
PIHCTQW /_\I;H L CVW\ PWYFLESCViIF264 500
HIWCNLAMM ERSECUTEE oy e rcervF-266 S
AWRCMWESSIeSEARIIGCEEN ) 5 ) nuweroy 268200
EKICOMW S RBTEE TE Y CHi NKSECTER 270/ 21
FWRCAIG Iﬂ(@qgﬁ‘ﬁ%ﬁ@ﬁ%hmmv:v WCETY.272 212
KLQCEFSTSGCPDL 2153
KLQCEFSTQGCPDL 214
KLOQCHEFSTSGCPWL 215
IQGCWFTEEGCPWQ 216
SFDCDNPWGHVLQSCFEGF 217
SFDCDNPWGHKLQSCFGF 218

Table § —~ Myostatin 'binding peptide sequencés

| SEQUENCE | SEQ ID NO: |
KDKCKMWHWMCKPP [ 647
KDLCAMWHWMCKPP 219
KDLCKMWKWMCKPP 220
KDLCKMWHWMCKPK 221
WYPCYEFHFWCYDL 202
WYPCYEGHFWCYDL 223
IFGCKWWDVQCYQF 224
TFGCKWWDVDCYQF 225
ADWCVSPNWECMVM 226
HKFCPWWALFCWDE 227
KDLCKMWHWMCKPP 228
IDKCATWGWMCPPL 229
WYPCGEFGMWCLNV 230
WEFTCLWNCDNE 231
HIPCPWEAPLCVEW 232
KEWCWRWKWMCKPE 233
FETCPSWAYFCLDI 234
AYKCEANDWGCWWL 235
NSWCEDQWHRCWWL 236
WSACYAGHFWCYDL 237
ANWCVSPNWECMVM 238
WIECYQQEFWCWNL 239
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IDLCNMWDGMCYPP 273 EMPCNIWGWMCPPV 274
WFRCVLTGIVDWSECFGL 275 GFSCTFGLDEFYVDCSPF 276

LPWCHD

WEGPERH

o

NADWGFCMLW 277 YPTCSEKFIAWIYGQ
PWPQYCVYW 279 PFPCETHQISWLGHCL

HWGCEDLMWSWHPLCRRP 281 LPLCDADMMPTIGFCVAY 282
SHWCETTFWMNNYAKCVHA 283 40 WO 2006/036834

PCT/US 200 PR R CIIPRF DQGGFCLWY 280 240
FSSCWS FC Y GO BHKCEYSGWLQPLC YRR 286
PWWCQD%TMQWMPWI—RCM CNCNSFDAFQGYSY 288
PDACRD® VN FCACFVEFELCFDS 2915
SAYCIITE = TMWEPMCQIT-N 202
WLDCHD S } S HNCHANT or?‘é‘Eﬁ%EN 294
YPWCDGHE! YEWENGFKBWHEWSE 296
LPLCNLKESEVED. SPECAFARWEGIEQE Sbe
YPQCFNL NR ELRK f‘\vA:I-Iz 300
LVGCDN WMQP%HKWHV\N(‘FMF(‘MPPC:AI 245
HHECEWMARRGRECHEVECEYE FPMCGIAGMKDEDECYHY 304
RDDCTFWREMAWRIGERSSHEMNNECSYLEGVSKEACQHE 306
AHWCEQGBIWRIGNIGIMWSEYENLVCGKISAWGDEACATA 308
HNVCTIMGPBNEISEC WS0RDY NDLCAMWGWRNTIWCBRIS 310
HKFCPPWAIFCWDE 253
PDWCVSPRWYCNMW 054
VWKCHWEGMDCEPT 255
KKHCQIWTWMCAPK 756
WEQCGSTLFWCYNL 257
| WSPCYDHYFYCYT!I 258
SWMCGFFKEVCMWV 259
EMLCMIHPVECNPH 260
LKTCNLWPWMCPPL 261
VVGCKWYEAWCYNK 262
PIHCTQW AWMCPPT 263
DSNCPWYELSCVIF 264
FIWCNLAMMKCVEM 265
NLQCIYFLGKCIYF 266
AWRCMWESDVCTPG 267
WFRCFLDADWCTSV 268
EKICQMWSWMCAPP 260
WEYCHILNKSECTEP 270
FWRCAIGIIDKCKRV 271
NLGCKWYEVWCFTY 272
IDLCNMW DGMCYPP 273
EMPCNIWGWMCPPV 274
WERCVLTGIVDWSECFGL 275
GFSCTFGLDEFYVDCSPFE 276
LPWCHDQ VNADWGECMLW 277
YPTCSEKFWIYGQTCVLW 078
LGPCPIHHGPWPQYCVYW 279
PFPCETHQISWLGHCLSE 280
HWGCEDLMWSWHPLCRRP 281
LPLCDADMMPTIGFCVAY 282
SHWCETTFWMNYAKCVHA 283
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PPFCQNDNDMLQSLCICLL 311 WYDCNVPNELLSGLCRY.F 312
YGDCDQNHWMWPFTCLSL 313 GWMCHFDLHDWGATCQPD 314
GHEFEVHCESF 315 AYWCWHGQCVRF 316
whelighes
DWDGNEWVV VRPF 317 MEMLDSLFELLKDI\E\(}%’I Sl%%béuféms
SPPEEALMEWLGWQYGKFT 319 SPENLLNDLYILMTKQEWYG 320
FHWEEGIPFHVVTPYSYDRM 321 KRLLEQFMNDLAELVSGHS 322

DTRDALFOERYEEYRERINEGZEIRNSAAPRPLTYRDIMDZY WH 324
NDKAHFREEMKNEMBIREN B2 Q@ TQAQKIDGLWELLQSIRNQ 326
MLSEFEEFEGREFRGEARAICYRAWO 2006/036834 86
PCT/US200p{iRRIEGONY Y OMEBETSEPVHNRIAYL B28 287
LNDTLLRER SRS RENS CENERDLVMRWLESFMRSAAT 330
HHGWNY! -
332 RATLHR YEEN335EELEREFYRFVSAFRY 334
GLLDEFS Lg‘ ﬂ"T\EEﬁRW Q%%“(REMS?V.LEGLLD VL:W
HNSSQMI IMEVESMME WREHFNSBYARPKEAIDG-338
QFPFYVF 3 EOY B}/ _.1 4\ ; H\_A"I_ I—II\II_IDCI:\II'JH\VI\Vzér\WlN 340
EALFQNFERDRS IQWMTYERENGEER/QY 342
NQRMML-D{MQWE@%MMDH KAEL SRHYALSBLDE 344
GKLIEGLL N‘EEW@D@FMK@@%W@@EYDEYKKDWKSWF B
QGHCTR\VE \ EEWKCAEE 296
ASSGSGCAEB@BHEEBVWW 2G7
SPECAFARWLGIEQCORD 208
YPQCFNLHLLEWTECDWEF 209
RWRCEIYDSEFLPKCWEF 200
LVGCDNVWHRCKLF 301
AGWCHVWGEMFGMGCSAL 302
HHECEWMARWMSLDCVGL 303
FPMCGIAGMKDFDFCVWY 304
RDDCTFWPEWLWKLCERP 305
YNECSYLPGVSKEACQLP 306
AHWCEQGPWRYGNICMAY 307
NLVCGKISAWGDEACARA | 308
HNVCTIMGPSMKWECWND 309
NDLCAMWGWRNTIWC QNS 310
PPECONDNDMLQSLCKLL 311
WYDCNVPNELLSGLCRLF 312
YGDCDONHWMWPETCLSL 213
GWMCHFDLHDWGATCQPD 314
YFHCMEGGHEFEVHCESH 315
AYWCWHGQCVRF 316
SEHWTFTDWDGNEWW VRPFE 317
MEMLDSLFELLKDMVPISKA 318
SPPEEALMEWLGWQYGKFT 319
SPENLLNDLYILMTKQEWYG 320
FHWEEGIPFHVVIPYSY DRM 321
KRLLEQFMNDLAELVS(GHS 322
DTRDALFOQEFYERVRSRELVI 323
RMSAAPRPLTYRDIMDOQYWH 324
NDKAHFFEMEMFEDVHINEVES 325
QTQAQKIDGLWELLQSIRNQ 326
MLSEFEEFLGNLVHRQEA 327
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WYPCYEGHEWCYDLGSGSTASSGSGSA 348
TGWYPCYEGHFWCYDL HTPCPWFAPLCVEWGSGSATGGSGSTA 349
SSGSGSATGHTPCPWEAPLCVEW

VBB BHWWCKFWGSGSATGGSGST 350
ASSGSGSATGPDWCIDPDWWCKEW
ANWCVSPNWECMVMGSGSATGGSGST 351

PCT/US2005/034273

ASSGSGSATRHANMEVSRNWHCIAHNMIL 328
PDWCIDPDWWERKRAGREEANSESAIRT 352 329
ASSGSGSERGERNY SIRRPYGFMQSAAT 330
ngsKgng EEZ@SWWEKMBAP@MWGGSGS 35331
SUE Wt ' M!}iéﬁ 332
LSS G oS o i EEE
GHCTRWBHY \..Vmﬁw:fr‘:“” 355 354
PORMAARes 4 eE  A =
KKHCQI ERIGQITY acg 336
ASSGSGS MR CPBYIQ 337
KKHCQIW WRECARKERGRIAEEEREGH 357 CTRWPWRICPPY.
QGHCTRV\[E’WW@@WHCO 358 IWTWMCEBK
VALHGQC TRV RIRFE BB VPEOGLCTRWPWHMEPPQTIA
360 42 \A@mm@mﬂsms/omzm 341
GLNQGHCTRWRYIG REQY PRRNGLHIMTRGQCTRWPWMEPPQOPSG
362 AGARKRNEWIEWIMA RIRNIPMIESRS 343
GVNQG Mﬁ%@g@@ﬂ@%@@ADHGQCIRWPV\?MQPPEGWE
365 ILEQARETR CRETRIZED 345
| TQTHAQ(h AV G367 VVTQGHCTLWPWEPPORWR
e
MWQQGHC TR BWACES - AHETRWRWMER
372 LDDOWOEFRHENES] ;;scg@w PRRTEPPQRSR
L NOGOCTRWPWMEPPOGH
3%TQGL( HITPCPWEAPL TS AT GOESTA PPRELW
SSGSCGSATGHTPCPWEAPLCVEW
POWCIDPDWWCKFWGSGSATGGSGST 350
ASSGSGSATGPDWCIDPDWWCKEW
ANWCVSPNWECMVMGSGSATGGSGST | 351
ASSGSGSATGANWCVSPNWECMVIM
PDWCIDPDWWCKEWGSGSATGGSGST 352
ASSGSGSATGPDWCIDPDWWCKFW
HWACGYWPWSCKWVGSGSATGGSGST| 353
ASSGSGSATGHWACGYWPWSCKWV
KKHCOIWTWMCAPKGSGSATGGSGST 354
ASSGSGSATGOGHCTRWPWMCPPY
OGHCTRWPWMCPPYGSGSATGGSGST 355
ASSGSGSATGKKHCQIWTWMCAPK
KKHCOIWTWMCAPKGSGSATGGSGST 356
ASSGSGSATGQGHCTRWPWMCPPY
KKHCOIWTWMCAPKGGGGGGGGQGH, 357
CTRWPWMCPPY
QGHCTRWPWMCPPYGGGGGGKKFICQ| 358
IWTWMCAPK
VALHGQCTRWPWMCPPQREG 359
YPEQGLCTRWPWMCPPQTLA 360
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WTDRGPCTRWPWMCPPQANG 376 VGTQGQCTRWPWMCPPYETG
377 PYEQGKCTRWPWMCPPYEVE 378

SEY%@LCTRWPWMCPPQGWK 379 TFSQGHCTRWPW

KD HCTRWPWMCPPQSRY 381

VAEEWHCRRWPWMCPPQDWR 382 VGTQGHCTRWPWMCPPQPAG
383 EEDQAHCRSWPWMCPPQGWYV 384

MCPP%QWG
PCT/USZ005/034273

ADTQGHC T ME TR EWCBEBRQGHC TRWPRGHICAPQG W
386 TLVQGHGFRPC T HEPPOREE 362
GMAHGKE R e T SR TRWPBICPPUS WA
389 VAD R R WE PavE ™
PESQGHGH e NRIGE, (BAHEHETRYYPYIICPPORIR
392 FTVHGH Rt DS VICHRES

PDFPGHG:

L)

%Qm@mr\{‘DPTF\\AID@)@Q/}CPnKCRY
395 HANDARETERSTREIEGIERWES 367

ETDHGLQT PYERBRTPRRNIR G cTRWRVCPPOGIVG
398 VATQGUITRGPIRIMEPPHESRGEYRY 369
VATQGQC TRURYHICPRYRWH GBBOHREW Y PCYGGHERCYDIL HKA
401 ISAWYSYROERNTRMIWIRIK IRGWG 371
WTGWY QCNEGHIMICTTWRRKICOPOREEWYPCYDGHFBIC YNLKSS

404 43 WO ZP56(0RR834 PO PINSROONQ342 73 1 373
ESRWY P RGN CRRWEAG0PMShED SLFELLKDMYPRISKA 406
LKEWPM SR e R WS AR G WK DIVPMSKP S 409

LLQEIVPMSIAR KRIYPTSNPPETI57
RIEMLESLH Ke‘g%“'"'“ Efiz < 413

_ PYEQGKCTRWPWMCPPYEVE 378
SEYQGLCTRWPWMCPPQGWK 379
1 TFSQGHCTRWPWMCPPQGWG 380
PGAHDHCTRWPWMCPPQSRY 381
VABEWHCRRWPWMCPPODWR 382
VGTOGHCTRWPWMCPPQPAG 383
EEDOAHCRSWPWMCPPQGWYVY 384
ADTOGHCTRWPWMCPPQHWE 385
SGPOGHCTRWPWMCAPQGWE 386
TLVQGHCTRWPWMCPPQRWYV 387
GMAHGKCTRWAWMCPPQSWK 388
ELYHGQCTRWPWMCPPQSWA 389
VADHGHCTRWPWMCPPQGWG 390
PESQGHCTRWPWMCPPQGWG 391
IPAHGHCTRWPWMCPPQRWR 392
FIVHGHCTRWPWMCPPYGWV 393
PDFPGHCTRWRWMCPPQGWE 394
QLWQGPCTQWPWMCPPKGRY 395
HANDGHCTRWQWMCPPQWGG 39
ETDHGLCTRWPWMCPPYGAR 397
GTWQGLCTRWPWMCPPQGWQ 398
VATQGQCTRWPWMCPPQGWG 399
VATOGQCTRWPWMCPPQRWG 400
OREWYPCYGGHLWCYDLHKA 401
ISAWYSCYAGHFWCWDLKOK 402
WTGWYQCYGGHLWCYDLRRK 403
KTFWYPCYDGHFWCYNLKSS 404
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RMEMLESLLELLKEIVPTSNGT 414 RMEMLESLFELLKEIVPMSKAG
415 RMEMLGSLLELLKEIVPMSKAR 416
MELLDSLFELLKEIVPKSQPA 417 RMEMLDSLLELLKEI
ng 0 LESLLELLHEIVPMSQAG 419 VNN
QMEMLESLLQLLKEIVPMSKAS 420 RMEMLDSLLELLKDMVPMTTGA
421 RIEMLESLLELLKDMVPMANAS 422

5/034273

RMEMLDSEERENEVRMSRARHZ3IRMEMLESLFDLLKEL VPMSKGV
424 RIENTGESLERGRDIROKARIGEZS RMELLESLFELL@®OMVPMSDSS
426 RM R Y iNRE ARG 407
RMEML riwﬂgﬁtmﬁ@mmmmmsu "L LRDAVPMSNAG
429 RMEMEGROFEErREMYRINGReS 209
RMEMLEum_€ LgsmL TCQSLEELTKEYPTSKAG 432
RIEMLDSLEELE S @WJNYLRKGSA%V\/FEMvv
434 QVESEOBLL) ﬁmmla NS 435 4
RMELLE‘sIM&&%@ AMS O FH- I\vAvng‘\lzKLAsn PQH
437 DEDEROGNMIGLBER I BEEAR i3
PVASLQQLRMENIGISLAEIE SRV ETENSAOEL QQLLNWL KL ASEPLQ
440 DVE S [RGIVMEFLBEIG KRS EPT AL 415
QVDSLQQRMEWMEGRLIAIGEGIWEMBIGHE SLOHLILMWHEOKI Al GPHG
443 QIEMLESIHIDIOSRDNN RUBITAISQER4. 417
EVDSLQOIEMADOKIAS CRENEMENZDESLQQLLIYLBKMLSSGPQV
446 AMDDRNENIMEDHKIASBRQSING 419
RIEMLESL AETRRAW GG VSR(RE2006/036834 420
PCT/US200R10A 4T BE VLRV ENEEGKLASGPDG 449
GGESLQ(?ILMEIII i ﬁ:" Eﬁgﬁmw;?g?&%\g:bLQQL [TFCHMLVSGPHD
451 RMEMLESLLQLINEIVPMSRAR 423
RMEMLESLFDLLKELVPMSKGV 424
RIEMLESLLELLKDIVPIOKAR 425
RMELLESLFELLKDMVPMSDSS 426
RMEMLESLLEVLQEIVPRAKGA 427
RMEMLDSLLOLLNEIVPMSHAR 428
RMEMLESLLELLKPIVPMSNAG 429
RMEMLQSLFELLKGMVPISKAG 430
RMEMLESLLELLKEIVPNSTAA 431
RMEMLQSLLELLKEIVPISKAG 432
RIEMLDSLLELLNELVPMSKAR 433
HHGWNYLRKGSAPOQWFEAWV 434
OVESLOQLLMWLDOKLASGPQG 435
RMELLESLFELLKEMVPRSKAV 436
QAVSLQHLLMWLDOKLASGPQH 437
DEDSLOOLLMWLDQKLASGPQL 438
PVASLQOLLIWLDOQKLAQGPHA 439
EVDELOQLLNWLDHKLASGPLQ 440
DVESLEQLLMWLDHQLASGPHG 441
QVDSLOQVLLWLEHKLALGPQV 442
GDESLOHLLMWLEQKLALGPHG 443
QIEMLESLLDLLRDMVPMSNAF 444
EVDSLOOLLMWLDQKLASGPQA 445
EDESLQQLLIYLDKMLSSGPQV 446
AMDOQLHQLLIWLDHKLASGFQA 447
RIEMLESLLELLDEIALIPKAW 448
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NVESLEHLMMWLERLLASGPYA 452 QVDSLQQLLIWLDHQLASGPKR
453 EVESLQQLLMWLEHKLAQGPQG 454

EVDSL%%L

LMWLDQKLASGPHA 455
t LMWLDQQLASGPQK 456

GVEQLPQLLMWLEQKLASGPQR 457
GEDSLQQLLMWLDQQLAAGPQV 458

PCT/USZO05/034273

ADDSLQQEEMBLORKLASE PHNA2SEPYIRSLQQLLIWLROKLASGPQG
460 RATITRBENEEY VA POaR A SPRRTLLKEFWQBGEGLGDNLY
462 QSRATRHESF VRV EBHRHRGOPED 451
DGRATLL i-':;;ear i c-!!‘q" Y ﬁ%{:‘;—[’&\ﬁi\l LLKI:I-W(@.@ZI:(:L(;I::KVV
R

- MWELEEKTAQGROG L dnd
NDRAQLL CEOVRSWA iy EFH-AEEWEEKSESANQG
469 QAR] 270
QERET,_L ASGPOK 456
SGRATLLKE : L#$GPQR 457
TMRATLLKGERSFNDEOBEMoNRh g GPOV 458
GERATLLNBEW@@@GW%GPHV 459
DERETLL A LW EGQGANLYV
476 TAR/\TMNE&N@EW@VB@KGXDM?? 461
GMRATLLOWY W TMGGOEONVIGACHNLY 462
STRATLLNPIGWREMFEWAEPRECA CDKQA 463
SERATLLRE IRy R wPNVBEEEOKEA 464
VGRATLL _III-;A %@EGWILLKI:I—NQL%S)I:WRI:QPN
482 QLRATH HE 773
TQRATLL b icer NQLYBBEREQGY
485 QSR
LSRATLLN 468
WDRATL 469
QERATLLK! 470

NERATLL
491

QMQM@F@MQMWWSMLE( LL[%%ERl QHY
SGRATLLKEFWQLVQGLGEYRW 472
| TMRATLLKEFWLEFVDGQREMOQW 473
GERATLLNDFWQLVDGQGDNTG 474
DERETLLKEFWQLVHGWGDNVA 475
GGRATLLKELWQLLEGQGANLYV 476
TARATLLNELVOLVKGYGDKILV A77
GMRATLLOEFWQLVGGQGDNWM 478
STRATLLNDLWOQLMKGWAEDRG 479
SERATLLKELWQLVGGWGDNEG 480
VGRATLLKEFWQLVEGLVGQSR 481
EIRATLLKEFWQLVDEWREQPN 482
OLRATLLKEFLQLVHGLGETDS 483
TORATLLKEFWQLIEGLGGKHV 484
HYRATLLKEFWQLVDGLREQGYV 485
QSRVTLLREFWQLVESYRPIVN 486
ISRATLLNEFWQFVDGQRDKRM 487
WDRATLLNDFWHLMFEELSQKPG 488
OFRATLLKEFWRMVEGLGKNRG 489
NERATLLREFWQLVGGYGVNOR 490
YREMSMLEGLLDVLERLQHY 491
HORDMSMLWELLDVLDGLROQYS 492
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HQRDMSMLWELLDVLDGLRQYS 492 45 WO 2006/036834
PCT/US2005/034273 TQRDMSMLDGLLEVLDQLRQQR 493

WESROMSLLWELLEELDRLGHQR 494 MQHDMSMLYGLV
WER% MRMLESLFEVLDGLRQQV 496 bR shiRilRs
GYRDMSMLEGLLAVLDRLGPQL 497 TORDMSMLEGLLEVLDRLGQQR
498 WYRDMSMLEGLLEVLDRLGQOR 499

HNSSQMLISEDMSKG SIGMFSIDILINIBROMLLSDFMEANGSMIQG

501 MQTSREHDMGE FMMLYESILIMRIGHIRR 494
HDNSRQVIASHENEG/IMNIG 508LWERSRQNLLREL48 VGNMSHQ
504 QDTSHMEIRIMYIHMERMIOERODV 496
DQNSROMEL RPN FEMIRGOREPOTWLHNHRSEMNHWLDMN
507 NVFFE BORYGNVEBRYYG 498
FDFLQWIHE S oY ~"BARF DIRgINg pepide
sequences J SO 1 = F“'_““"EUI%S]()
WgACWF = ‘é@mﬁffr“ﬂ . '::E;?iv

GSRCKYK\A M@N Wu% 1Q Ll O l\v/r\iQ

N
SADCYFIMRE) asgawms;,m?;mﬁgrﬁozgg”
DLNCKY DB DN R R 7 EVIBEWNRSF L TROMVCHEL
RNHCFWDNENRSROSPERE 1A VP A S| TRKNVCIEE 5
YKGRQQMADISRRBIARYEMB IV GEIRSE \v WDHLIRMLMEM_QZ
QONAQR /W@MRWWWBMSWQSAWWDELTKWWLEOO 524
RITCDTW % Q) TWBERDS 526
WLHSGW WRE@WMQ@WQWLDINV 508
FDFLOWLQNHRSEVEHWLVMDV 509

U'l
=

Tabiq 9--BAFF binding peptide sequences

| SEQUENCE | SEQ ID NO: |
| PGTCFPFPWECTHA 510
WGACWPFPWECFKE 511
VPECDLLTKHCFEA 512
GSRCKYKWDVLTKQCFHH 513
[ PGCKWDLLIKQWVCDPL 514
SADCYFDILTKSDVCISS 515
SDDCMYDQLTRMFICSNL 516
DLNCKYDELTYKEWCQEN 517
FHDCKYDLLTROQMVCHGL ' 518
RNHCFWDHLLKQDICPSP 519
ANQCWWDSLTKKNVCEFF 520
YKGROOMWDILTRSWVVSL 521
OODVGLWWDILTRAWMPNI 522
QONAQRVWDLLIRTWVYPQ 523
GWNEAWWDELTKIWVLEQQ 524
RITCDTWDSLIKKCVPQQS 525
GAIMQOFWDSLTKTWLRQS 526
WLHSGWWDPLTKHWLQQKV 527
SEWFFWFDPLTRAQQLKFR 528
GVWEWWEFDPLTKOQWTQQAG 529
MOQCKGYYDILTKWCVING 530
LWSKEVWDILTKSWVSQQA 531
KAAGWWFDWLTKVWVPAP 532
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SEWFFWFDPLTRAQQLKFR 528 GVWF W WFDPLTKQWTQQAG 529
MQQCKGYYDILTKWCVTNG 530 LWSKEVWDILTKSWVSQQA 531

WSAAGWWEDWLTKVWVPAP 532 46 WO 2006/036834
BETRIEY565/034273 AYQQTWFWDSLTRLWLSTT 533

PCT/US2605/034273

SGQQHFWWDLLTRSWTPST 534 LGVGQQKWDPLTKQWVSRG 535
VGKMCQQWDPLIKRTVCVG 536 CRQGAKFDLLTKQCLLGR 537

GQAIRHWAAH RIS DR $3BS RGPCGSWDLLTKHEIDSQQ 539
WQWKQEWEHE RO MVWR S 5#5 PITICRKDLLTKQVSgELD 541
KTCNGKWBIIE POABARVERERGKWDLL TKQUWAEEV 543
RCWNGH REVIRKWDPLTRQWISEZP 545
QQAAAA B -REGGPRWDPLTRQUREPPV 547
QQTPQQ ‘ﬁ@fggg@@fmg
wieTwiHaE SRRSO o anotateailinnod 55
TAQQVQ WWEQKQWMWN LT IM-555
WATSQKWAWBIE BANMEE2 00RQCAKWOL \ILEY 557
KTTDCKWOIEN, AQOGKWDI | TKOCH R 559
L MWFW K WOLK GKOIVRTEEEVHSTWAWKWDL L TIKOWABPM 56
NKELLKWRCWIRGIORGET BE2XCBIOHKDLKWDLLTKQYVRES 563
PKPCQQKVEDINRKQTIHE RCBFAVERIGWKWDLLTKOWIEOTR 565
OOAAAATWDLLTKQWLVPP 546
PEGGPKWDPLTKQQFLPPV 547
QQTPQOKKWDLLTKQWFTRN 548
IGSPCKWDLLTKOMICQQT 549
CTAAGKWDLLTKQCIQQEK 550
VSQCMKWDLLTKQCLQQGW 551
VWGTWKWDLLTKQYLPPQQ 552
GWWEMKWDLLTKQWYRPQQ 553
TAQQVSKWDLLTKOQWLPLA 554
QLWGTKWDLLTKQYIQQIM 555
WATSQKWDLLTKQWVQQNM 556
QORQCAKWDLLTKQCVLEY 557
KTTDCKWDLLTKQRICQQV 558
LLCQQGKWDLLTKQCLKLR 559
LMWFWKWDLLTKQLVPTE 560
QOTWAWKWDLLTKQWIGPM 561
NKELLKWDLLTKQCRGRS 552
GOQKDLKWDLLTKQYVRQS 563
PKPCQOKWDLLTKQCLGSV 564
GQIGWKWDLLTKQWIQQTR 565
VWLDWKWDLLTKQWIHPQQ 566
T QQEWEYKWDLLTKQWGWLR 567
HWDSWKWDLLTKOQWVVQQA 568
TRPLOQKWDLLTKQWILRVG 569
SDOWQQKWDLLTKQWEWDV 570
QQQTFMKWDLLTKQWIRRH 571
QQGECRKWDLLTKQCFPGQ 572
GQOMGWRWDPLIKMCLGFS 573
QOLDGCKWDLLTKQKVCIP 574
HGYWQOKWDLLTKQWVSSE 575
HQQGQCGWDLLTRIYLPCH 576
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V WLDWKWDLLTKQWII-IPQQ 566 QQEWEYKWDLLTKQWGWLR 567
HWDSWKWDLLTKQWVVQQA 568 TRPLQQKWDLLTKQWLRVG 569

W B AR

DLLTKQWFWDV 570 QQQTFMKWDLLT %ﬁg@@;&um
DLLTKQCFPGQ 572 GQQMGWRWDPLIK

QQLDGCKWDLLTKQKVCIP 574 HGYWQQKWDLLTKQWVSSE 575
HQQGQCGWDLLTRIYLPCH 576 47 WO 2006/036834

PCT/1JS2005/0A¢R8 DIHKACKMIPMPROCWPMQQ 57 5ZPPGS
WDLLTKIVARe T WisL1 TROWIGRAD LTRLWLPLR 579578

QQGGFAR

YDA TT YR DAL KEHC TPW WDALTRIVEESV 581V

0 FAW@WWbWKWDL_TR@ﬁISSSS 3
S ERIEETHA 5

NQQTL ﬂ@/\y QUGWWDTLTRCYHYYDG 585
WLDGGV “FKWDT:I:‘KWB?
QQRVGQFA Y r q{;{v“\/SYDALI WP-58¢
GV"IWKW S8 \ LR T""‘V’VDLLTKQ‘V’V:‘S QM-59
WNNWSL \.'\.'C‘.'VKV\,’L_‘L'_L < VQQY 593

Fd Ish (T
the preserlwmﬁg%%@mnmfmd to comprRi®a peptide

es

sequence| SHSRKIFKHHBYE IR MR c's and Fc
Fc domaihQfRNVEEINAIAMhE §88PH efthis invention.

arla‘?ﬁz are suijtable

A natfi'e Fc may be

extensivelyQiAIMEING Yarml 3K Fo/Varant in accordance wilPthis

invention,

provNEdINEENTYPoTTE SahIa@ ke ceptor is maintdded; see, for

example WQ9P1B340RIrandrO@a/8248. In such Fcjvaridats, one may

10 remove opRRTABIG Bite s effavaticedre that provide stregtural feattures
or WQWGWKWDLLTKQWVQQQ 593
GOMGWRWDPLTKMWLGTS 594
- Fc Domains

This invention requires the presence of at least one Fc domain

modified to comprise a peptide sequence.

5 As noted above, both native Fc's and Fc variants are suitable Fc

domains for use within the scope of this invention. A native Fc may be

extensively modified to form an Fe variant in accordance with this

invention, provided binding to the salvage receptor is maintained; see, for

example WO 97/34631 and WO 96/32478. In such Fc variants, one may

10 remove one or more sites of a native Fc that provide structural features or

functional activity not required by the fusion molecules of this invention.

One may remove these sites by, for example, substituting or deleting

residues, inserting residues into the site, or truncating portions containing

the site, The inserted or substituted residues may also be altered amino

15  acids, such as peptidomimetics or D-amino acids. Fc variants may be

desirable for a number of reasons, several of which are described below,

Exemplary Fc variants include molecules and sequences in which:
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functional activity not required by the fusion molecules of this invention.
One may remove these sites by, for example, substituting or deleting
residues msertlng residues into the site, or truncating porti ini

W 2006[203 %e inserted or substituted residues may also be a%t%e%&(?%&%%gﬂ 7
15 acids, such as peptidomimetics or D-amino acids. Fc variants may be
desirable for a number of reasons, several of which are described below.
Exempiass s variahis tﬁi@lﬂﬁd@hﬁﬁdwmsrmtﬂasaqﬁ eauwhﬁvﬁﬁch TASWYE
2006/036834 PCT/US2005/034273 1. Sites |nv Ived in dIS 98&% i
formatfSAarE? SHOR WA BIGY &Y FRay A8 areacﬁé)n Wlt
cystei&aecﬁaga@nglgg@tﬁuﬁ@ma Ahinribledigst oéﬂhmdetntpmd’ﬁmeﬁhe

molecules of the invention. For this, purpose the tﬁne contalnln
segmeRRERFR N&HAIRL 6?%% T TR

sbe delefgd of.sy %%tt%g%’éilwl%@s%%g @ﬁynse RIRSE & sawﬂ&hiﬁdrwtﬁmﬂwl

partlcular one may fruncate the N- terminal 20-amino acid segment

SEQ |[armosggiéu(@j§|e@éaaﬂs%§i&d%% R RN DR STACHS s%%%\é
7 and Jc%ﬁiéﬁ% RNQs 292 Eyenwhersexstanecesidues asrtesioved,

the single chain Fc domains 10 can still form a dimeric Fc domain that is

held togebisifuteriteovzataing residvanslagiienmsded dehke THdrE 597
ComPaEbie Wid eslein 12054, 68U F L EXIMPI8, PRRITANH BBV E SRfins

PA sequence near terminus of a typical native F¢, which may be
10recognizedshijl asdrgesﬁmeani}m@wm Huit submid$qgeihrs pan-covalently.

nopgp a{% W{eﬂ]e 2 6% 59.899 an 15:N:t %5@&, m%éﬁ{ﬁi@%@%@é@ed host

especi tie 1S expressed recombinantly in a bacterial

cell suchiasrbr eﬁhniliﬁe 5nedm1yamm®®ﬁ@el BA®g8escRigardZzA)is one
such Fc variant. 3 ortian of.th nus of.a native Fc &h
to prev(15‘???3[’i‘%]mi'lé;rF?f/lﬁzﬁ3 R BRRE R %ﬁ eXpt gs?e na <6l ti? gyoé ve

cell. FOEW%E%@E%@&WH&H@W@@M&HSD% aﬂﬂynd@cmﬁd an

residues at the N- termlnus partl larly those Siti 3 4.and 5.
1%, One DrfRBReG BsEDisheResies e Reee et

are

typically.glyeosyiated (Riin.28R2%2 8 BadtaRaI e@lmf@fcwaewgﬁme.
Such residues ma% be deleted or substituted with unglyc%ﬁ ylated 25

residuedqEginabAH BN} HIGRIEE i this AESHW T EBFEment,
S“C%asﬁ'a? Gl bindingnsitearesemavesiFor examplevanepaydatete

or substitdte the EKK sequence of human IgGi. Complement recrwtme%u
s

may notéreniadlhetaregsnetor whemereearesbim selrrsrlionsingls dor
2" aybe %%ra;ygs' ng’ﬁlﬂﬁuc?ae%" aﬁ{‘yV&r{ﬂ@%r%%’zo amino acid residues at the

N-terminus, particularly those at positions 1,2, 3,4 and 5.

4. One or more glycosylation sites are removed. Residues that are
typically glycosylated (e.g,, asparagine) may confer cytolytic response.
Such residues may be deleted or substituted with unglycosylated

25 residues (e.g., alanine}.

5. Sites involved in interaction with complement, such as the Clg binding
site, are removed. For example, one may delete or substitute the EKK
sequence of human IgGl. Complement recruitment may not be
advantageous for the molecules of this invention and so may be

30 avoided with such an Fc variant.
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WO 2006/036834 PCT/US2005/034273 6. Sites are removed that affect
binding to Fc receptors other than a salvage receptor. A native Fc may
ave sites for interaction with certain white blood cells that

Wr%q?ﬂ?’e)a 68 the fusion molecules of the present invention an d$ /H&OO.’/O%QH
removed. 5 7. The ADCC site is removed. ADCC sites are known in the
art; see, for example, Molec. Immunol. 29 (5): 633-9 (1992) with regard to
ADEC ssitesite i@ﬁtbv@ﬁmﬁm&t&sﬁﬁeﬂg abefhotefegtdred)ifmeﬁtieafuaion
molecules of the present inventio an g&; emoved 8. Wh%q the

native BYRBRAVEPHENT ZREN T ERAHEER? May be

humanizeg:id Ypigedyl s dvananiza @r@&i@t&&ﬁn@é‘@w| treubsiiutenolecules
selected residues in the non-human native Fc with residues that are

normalfyf fSERr S TIE READERT 59 LRRNIRIEEHSF Shtibody

shumanization-are-well knewiviedha it:Patarted atovatiantadnah dedior
following. In SEQ ID NO: 599 15 Fll%ure 2A the Ieucme at position 15

may beexsanigitbAleen RRIRISH IR CC
alanine;;and the lypinea.at DRSILANS 49 ]aléngaﬁ-fgqu‘ﬂ‘éﬁ ARRINes:Bn

addltlon one ormore tyrosine residues can be replaced by phenyalanine
residuesioetuitioral thehjekssPOMrniive AT FfURBEberaRRcestmolecules
covg enhmoAlon iR JCcene SLIAE HAHCHSOWDIERBURE the native
attachment: S, SUch as polyethylene glycol, polyoxyethylene glycol, or

1 Opolyprohyteuag bt;/h@trrwsuﬂetc’fﬁqadaﬂ}s tPhtenahes 2 2646 §350ne will
4,496,689; 4,301, 1 17: 4,791 192 and 4,17
cmetul SRRSO the et R e s
glycol, dextran, etuldde f@rﬁmtherhﬁ&[m lmydmt@bmmajyﬂsém a.ntlbody

poly-(N-vinyl pyrrolidone) 3%3 lene oI propylene glycol

homop&iyHBrEZatishAR }g %¥'>'¥?a f’g‘ﬁe oxide co-polymer,
poIyoxyethytet%@realyelse(rm@yﬁemaneﬂa@twmyg BicOPOITRNGRI5aS
mixtures of these polymers. Particularl preferred re.30 @S 151 tE X ies

1 ZoovARAaHSifes WHADRIRAFIERE Gieer PR & sHbH utamate;
Watgtes gﬂH%&%@ﬁ&iﬂ@%{ e hendedahspesifieposiiansafearampleo
50 WO 2006/036834 PCT/US2005/034273 at the amino terminus of the

" peptbedi&s, Wlthmfaﬂ%@@dtt@%ﬁ’@%mrﬁt%ew%ﬁﬁlﬁwaﬂ be
poly ???%gg 't‘é‘?t gtl‘:igef{:gsimﬁggvmg the therapeutic capacity for
speci indin gen peptlbodles and for humanized antibodies in
particular, i$deseribadvienidRPatent No. 6,133, 5 426 to Gonzales et al.

2 3Suetl Octgpelifg <2088 Yaiews.M5a0s. ol Aliasbing SemicAkmBiRNes
include one or more water soluble polymer attachments, such as

polyethylene glycol, polyoxyethylene glycol, or polypropylene glycol, as
described U.S. Patent Nos.: 4,640,835; 4,496,689, 4,301,144; 4,670417;
4,791,192; and 4,179,337. Still other useful polymers known in the art

25  include monomethoxy-polyethylene glycol, dexiran, cellulose, or other
carbohydrate based polymers, poly-(N-vinyl pyrrolidone}-polyethylene
glycol, propylene glycol homopolymers, a polypropylene oxide/ethylene
oxide co-polymer, polyoxyethylated polyols (e.g., glycerol) and polyvinyl
alcohol, as well as mixtures of these polymers. Particularly preferred are

30 peptibodies covalently modified with polyethylene glycol (PEG) subunits.
Water-soluble polymers may be bonded at specific positions, for example
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are currently available, see, e.g., Patent Cooperation Treaty ("PCT")

International Publication No. WO 96/11953, entitled "N- Terminally

Chemically Modified Protein Compositions and Methods," .
W%&%%%%a%d by reference in its entirety. This PCT publication (J%Sé%ﬁs?éessf 27
among other things, the selective attachment of water soluble polymers to
the N-terminus of proteins. A preferred polymer vehicle is polyethylene
gIy&@h@&@nﬁh@rﬁﬁﬁxmt}perpaytnmdmnwcmmmmtamtémcﬂaom¢g¢:t
and may be linear o bra hed The avera lar, Wel tof
Peeoamﬁme%waé BRERRIH Iﬁ}bedaﬁl%o?fn% %“"H’o
mofg-RIgleraRIv A tg@@pﬁ}@kﬁa oy bhered m@m&mbmﬁm
about 5 kD to about 2

kD. The PEG groups will generally be che
thehemapsandSoFRARR EhRBH Gy Aol ﬁ@g %ﬁ%%%f B
 thraugh aceactivesqromp 20:001thR@BES moigno(e.g., an aldehyde,

rnaleimide, amino, tAI0l, or ester roupzltoareactlve group on the

mvent've B&ﬂmﬁm@r@ forrnl HRHiFTD TSI SRS IRl
“Se ﬁﬁat%!.@ﬁagﬁ%é@t@% of SuAthetic PSRIdRS TSRS P O”)

com nlng ugh forming a conjugate Imkage in solutlon a peptlde 25

andm@mnmé@ubh&tw@g‘&%fﬂﬂi%ﬁéﬁﬁm@ ‘et ierrtRadily
aglive towﬁ %rPI& %%Qﬁfbﬂ? SaplyRfeRared i,
conver%fuL ohal <o c? p

ase syn eS|s e, for example, Flgures 5 and 6 and
1 Othemcmfman@mWexfdrerem)nmep‘eWeﬁe ?ﬁr"éwh}al@d@mﬁf&ﬁse&

appropriate functj nal Lasp |te I @gt
30 Qﬁﬁ’%f&fﬁg}é g %‘pﬁ%F & ‘reac%ng Wwith %%%%J sn%%%%r%& htion.
of the Neptidemiis BGGasually takes place in aqueous phase and can be
51 WO 2006/03 834 PCT/US2005/034273 .e moni ore

phase anafy ?Fﬁ’?_‘%ip?lﬁfénﬁﬁ dsé’ %‘Zéyleé‘n § B 89k IF}}é("ﬁrlfledg by

pre a V?n f%@@m chayactenaechixyleaiibly tealoHPirkd ﬁmjﬂbeémdal or
ana ysis and

' aser desorptlon mass Spectrom [aC rld
L Upolﬁﬁé‘@% a %Yq%@%@%m%‘[S%ﬁ% rir5 %%ﬂﬁﬁ %@eﬁnge
for prateinynedification.ingxirany aie aabm@amma@m@mwﬁﬂﬁed

of individual subunits of glucose predominantl Ilnked by al-6 linkages

Theabebttrﬁrflﬁi%@ﬁqsih(?ﬁﬁé@@ﬁﬁnﬁ’aw RiskeEaRlY IR RPRIGIS DA Rowt 20
reaclily avg) ng a&g%ﬁfegh@@eﬂaa DA ARMH T Be
Dextran IS a swta ter so bIe polymer for use in the present

.nvamentassawmcgam@m@dmp@@m@hhmﬁmm@%kh@e@éﬂvagroup
R
group) to a reactive group on the inventive compound (e.g., an aldehyde,
amino, thiol or ester group).
A useful strategy for the PEGylation of Synthetic peptides consists
of combining, through forming a conjugate linkage in solution, a peptide
25  and a PEG moiety, each bearing a special functionality that is mutually
reactive toward the other, The peptides can be easily prepared with
conventional solid phase synthesis (see, for example, Figures 5 and 6 and
the accompanying text herein). The peptides are “preactivated” with an
appropriate functional group at a specific site. The precursors are purified
30 and fully characterized prior to reacting with the PEG moiety. Ligation of

the peptide with PEG usually takes place in aqueous phase and can be
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has been reported; see, for example, European Patent Publication No. 0

15 315 456, which is hereby incorporated by reference. Dextran of about 1

kD to about 20 kD is preferred when dextran is used as a vghicle in .. ..
WELSHAREE with the present invention. An additional vehicl\é%r:@;g% s:gﬂ éﬂs
a protein, polypeptide, peptide, antibody, antibody fragment, or small
molecule (e.g., a peptidomimetic 20 compound) capable of binding to a
salyage rReppiabdier examplephae colld tissl 2574 CeRictelE Potppeptide
as described in U.S. Pat. No. 5,739,277, issued i#:14 8 to Prest
o BFHSHARS 8GRI s g BEE R E FRALE Hpiag o S
FeRpsalvagerecepiairush Salvageis eadtoebineiogpeampaarsds are

also included within the meaning of 25 "vehicle" in this invention. Such
vePRGEZEBRBYIH be selected for increased half-life (e.g., by avoiding

5 SequenC%fgﬁzeﬂmbm@m@%&bmﬁ@ﬂ%m immuRebEslEpiymer
(e.g., by favoring non-immunogenic sequences, as discovered in anggfigy
humhiskarien 2o #eRerED BRI REAGSIRT IS BB AFPRA Yeshar.de
its | H{\%}% i i Ince i eeny g éaﬁlx’f ¥ r.

Th %gr?lgscgz o%o%%%‘%%%%%%uszooy 34273 "preferably made

uploflardibp abifsilikkgasogbthéetyareiseelé senadlatinis, mrphcrepiegiar
embodiments, the linker is e r ?rg;@ ids ] 1
peﬁ\(%gpégra\ﬂg, ‘?K/ﬁg?ef% ﬁ?grgaﬁ ir?(‘)y%(l:% iezﬁr%%é%%tgel fror%%%qg%mié%w

10 Natdmaty Zeatt7ing Arlieocaeidss Senitebidiveszastinblagdyneniphase in

glycosylated, as is well understpo those in the art..In .
prefes RS BRI (Re § t‘(r)etg{f?gm' tlc} %Sgd%ré?ecgglgé egg?r%ﬁlgfyaél%k}er
alapingslprelineFasBasagiieegluipin)ie/A6 [PES Evéiaoe [iEfevably;
a linker is made up of a majority of amino.acida_that are stericallg lobulins
IS S BB 2 AR Td BrT e TR e
polyglysines-éparisalas (Bl MalEhS Enpat Pk ePabohiiarine )
Otherr_specmc examples of linkers are: (Gly)3Lys(Gly)4 (SEQ ID NO: 595%;D
R e Y e
NO; PAnAAEILS £y RIRARIGIVRY, (RRLAD:NEEa%) a TeigxRIain the

above nomenclature, for example, (Gly)sLys(Gly)4 means

GlyaGig=Gaypaeysidhiyihe PIeRRT I CaRBhations of Gly and Ala are also
~ preferred. Jhe linkers shown fers g ewplapsinkessipibin e 560G,
of this invention may %e much longér and may include other residués. 20
Norapidptidie inkidaigrbakse pos siblenrer maadple, (aiRylsiprptidomimetic
20 ‘compound) capable of binding to a salvage receptor. For example, one
could use as a vehicle a polypeptide as described in U.S. Pat. Ne. 5,739,277,
~ issued Aprii 14, 1998 0 Presta et al. ‘Peptides could also be selected by
phage display for bincling to the FcRn salvage receptor. Such salvage
receptor-binding compounds are also included Wifhin the meaning of
25  “vehicle” in this invention. Such vehicles should be selected for increased
half-life (e.g., by avoiding sequences recognized by proteases) and
decreased immunogenicity (e.g., by favoring non-immunogenic sequences,
as discovered in antibody humanization).
Linkers
30 Any “linker” group is optional. When present, its chemical

structure is not critical, since it serves primarily as a spacer. The linker is

52



such as -NH-(CH2),-C(O)-, wherein s = 2-20 could be used. These alkyl
linkers may further be substituted by any non-sterically hindering group
such as lower alkyl (e.g., Ci-C6) lower acyl, halogen (e.g., Cl..Bl
Iglly,ﬁﬂf)"}%%yl, etc. An exemplary non-peptide linker is a PE%qﬁ Sezr%;‘g@s\%ﬁ
H 53 WO 2006/036534 PCT/1JS20051034273 wherein n is such that the
linker has a molecular weight of 100 to 5000 kD, preferably 100 to 500
kDprEhe-paptidedinkgreimaine aidrekoddrmgedrivitivespridec sardwe

manner as described abovg. Derivative The invention also provid
"déﬁﬂ%%?rﬂﬁ%ﬁaﬁf&%ﬁ% s?t!bee];PI]%%rrﬁso%‘lﬁggt}l ni‘)?ofqtii'?e%1 f \gon,ﬁé)r

in agditiondRsiNaREIDBS gjationsaiss wistitetiotiseaframinacidicire selected
residues. Preferably, the modifications are ,covslent in r%%ture and inclgde
forfesarAprLRemT PR TFPORACLS: RRTRS, YT 5/ g aras
inoﬂ%ﬁlfe@@@%ﬁa@&!ié@@/%@%kl@é&%&rﬂﬂoﬂﬁ@m%@ﬂafﬁd t@ore
incredse circulating half-life of a malecule; to improve tar et'%%ocap?city
forpreiemsiéenbed aeie dhecli o #E2 aBYNGr 26IYR AL ﬁ?‘ﬁﬁ%ﬁ% & YN
solubi eoé&&ERéPQQ}é‘aPifgﬁ@P Wle+ 9 do, Slimjaate. oraleRyAiArably,
un side-effect of'a mole

esirabl cule. Exemplary derivatives include

- compolmus imadtictp e5ANRIRIED MPSUNEORS gbarsiearaliyis

10

t_.....i
in

20

25

cyclic, Forexample, éé&%zf&ﬂ%%ﬁ;ﬁ’%ﬁ%%@%ﬂ%, dified toganiain,vo or

more Cys resitues in the linker), which could cyclize by disulfide

bonalpshvatian.(feoticitkitn §Hyyeféfehins goiépardieh andpabedanines.
derjyatives, see Table 12 2# iuﬂwre compound is cross-linked or is
rer PR RIS SRS T,

.|ng Between molecules. For example, the
peptide portion Gy Rem@EsEifipdSEL2aRANCoMETTys residue and thereby

compound may SO ERUESa HIGH L erius, as n the

molecule 25 sh WHHBBCBIIXNID:GoAN aitd2 F'

O NN B e Gyl (SE0 D MO 368, 01273
To explain the above nomenclatuxe, for example, (Gly)sLys(Gly)s means
Gly-Gly—GIy—Lys~Giy-Gly—G1y~Gly. Combinations of Gly and Ala are also
preferred. The linkers ‘shown'h“ere are exemplary; linkers within the scope
of this invention may be much lomnger and may include other residues.

Non-peptide linkers are also possible. For example, alkyl linkers
such as -NH~(CHz)s-C(O)-, wherein s = 2-20 could be used. These alkyl
linkers may further be substituteci by any non-sterically hindering group
sucﬁ as lower alkyl (e.g., C1-Cs) lower acyl, halogen (e.g., Cl, Br), CN, NFz,
phenyl, etc. An exemplary non-peptide linker is a PEG linker,

VI

§\ ﬁ/\/o\/\go/\/)f\/k %

4.3
e



3. One or more peptidyl [-C(O)NR-] linkages (bonds) is replaced by a
non-peptidyl linkage. Exemplary non-peptidyl linkages are -CH2-
carbamateJ-CHZ-OC(O)NR-], phosphonate, -CH2-sulfonamide [-CH2-
W§(&9?§’Rﬁ—‘i§i urea [-NHC(O)NH-], -CH2-secondary amine, an%cgf@%jf'es’a}sgzn
peptide [-C(O)NRG6- wherein R6 is lower alkyl]. 4. The N-terminus is
derivatized. Typically, the N-terminus may be acylated or modified to a

sukstituted AminecExeMPlannN-tfaRminahsledivhtivedhtpsf inelude5000 kD,
-NRR1(other than -NH2), -NRC(O)R1, :NRC(O)ORL, -NRS(Q)2R1
NSO S A1 T P DB OB 5t R (B ER,
wherein Bia0d,Rihaeg.88¢haindensniepiydydiegen or lower alkyl and

wherein. the phenyl ring may be substituted with 1 to 3 substituents
selected fERHYBE@OUP consisting of Cs-C4 alkyl, C1-C4 alkoxy, chloro,

s and bromgy a.; [h& (66 GaCHRIHRIS dRiNAlFR TYRIEINUAE molecules

C-terminus Is 15 esterified or amidated. For example, one may use
metivadingesodtiimativrthether iharommedfitien 0. RPEEPIRTE TR OF

of th{%m cption. LKEWISE-ANe Mavekse metheds desqrBasktatheaiie
add’™ 0 compounds of this invention. Exemplary C-terminal

derivatilergioupsuirg lad ifchslaiopicaapi) Rbaprendiharemgorith
alkoxy or -NR3R4 20 wherein R3 a ' nthy Hydregen oF 11,
C1 XA EEIEP% esré’oq‘;e’c‘f%‘i“&@“%g g‘%l%%uq‘}. %?%%la@ wit? )
1 nancthesngrefenablpamereatadie; nrossdnking atvigla(E-4iieof alkpBaeyie;
See, e.g., Bhatnagat et atQ%Q% éﬂ Med..Ch m. 3 :é?%éb%@ll%%gﬁ&t or
al. (TOSRyPRF LRI AR T %g‘? Qr%%“’%é‘/ﬁ 7 “6né or moré ’
indiﬂ%@%@mim@@i@b@@@bﬁﬂdﬁﬁi@ﬁiﬁbgbwm ai_eﬂawizihg agénts
T reaseapseleal i sl mechars o
resi , : S mino
ternipal {esidHgs MaNRe Rakigs witipSehauceinithother carboxylic acid
anhydrides, which reverse the charge of the lysinyl residues. Other

1 35uit&bl & REAgERBS R RREIRG AR ADERTRO S STHE J6BET03BRI% he
PCT/ U%@?ﬁéé?ﬂﬁé&?o% %%sﬁ%i@ ingdasidusieluseiridaesters syavasidues

methyl picolinimidate; idoxal phosphate; pyridoxal; chloroborohydride;

trinitroblergzeimethstfdniser) avibich aoeidrshiarby sisgeds e maiion.
”a”Sa@%?%a&%&%¥5%@f@?%€9&§‘ow%?gg%%$%f ByArgiay! BRsigHa% BAke

be mo y reaction with any on combination of several
convenfieh& 2eagents, including phenylglyoxal, 2,3-

2¢ ‘rjgtlaé‘y? qipne s Susiohexanediongs 3ndsHahydie: BeENR18 R inking
~ between molecules. For example, the peptide portion may be modified
to contain one Cys residue and thereby be able to form an
intermolecular disulfide bond with a like molecule. The compound
may also be cross-linked through its C-terminus, as in the molecule

25 shown below.,

VII |
O
1 il H
FL(x"),-CO-N NH,

H
FlX! J-CO-N~ N
O
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residues requires that the reaction be performed in alkaline conditions
because of the high pKa of the guanidine functional group. Furthermore,
these reagents 10 may react with the groups of lysine as w

Wé)ré?ﬁﬁll(}% 4 %l %/%é%?()smﬁﬂi”

€ epsilon-amino group. Specific modification of tyrosyl residues

has been studied extensively" with particular interest in introducing
spectral labels into tyrosyl residues by reaction with aromatic diazonium

cogup@hﬁ@ammwp@mmg@)mfmﬁ%&@gmr&’rmigis)\ilsaeeigﬁmtﬂlzm

and tetranitromethane are ed to form O-ace- [6] Specles

3-nitr@8@f’@%ﬁvggﬁ'ﬁiﬁ@§[$§m}eﬂ%’o@?§%€& C&f%&%ﬁ < agp'éﬁg?zér

RN o o e S morphalny eyl o
“N=C=N-R") such as_1-cyclohexyl- 3-(2-mor inyl-(4-et

carbodiil ﬂrl%ﬁﬁf@ﬁi@%‘iif%lﬁﬁ Qf%%g@%ﬁecé)lﬂ%&]lﬁﬁl éE.Ed

5 Furthepmasa aspasiyiROd gluiam e asigues angyjbe converted to

asparaginyl and glutaminyl residues by reaction with_ ammonium iops.
Glukariing Nreraspasdgifgiresiaeds s dhshataey f e ay be
correspandlan gliamuiant: aenadiesiduas Aliexaaiily et minal

residue

25 are deamidated under mildly acidic conditions. Either f?rm of

these dsitasy tgiowphindivse HFRO et ihenidi oy RIS Gues

can be. Y aRRoACH reﬁﬁgﬁ‘_ | pipercmoigtigsigither to
eIimina@%ﬁ%ﬁ?gE bondln)gc%rt?léonverséljﬁo staﬁilize cross- linking. See,
10e.9., Bhatnghmiyetiot996)-TOREINEhe ieoeisdd 218l Bbamempslization

with bifu ctiongl ageri}ts
functioh sl denvativeas

ARl O CLOSRANKNG e REPHIES AL ing

a Water-insol pport matrix or 5

2006/0236§ 3% REPEALD2A061081 27 3 siobettterniasabeniciédudar Vedigkasip

Commonly used crass-linkin ents .include

ot SR o e 8 b A S SLISF e o bR

hydsoxysdgeiainice-estersisfaeaxanyelé, Tsdcallvithhe-azidnsaticpdissacid,

. _homobifunctional imidoesters, including disuccinimidyl esters su as.%,3clHn
155 dithictSEte AARNARS HidiRteY %iﬂﬂ?cmﬂ%’aﬁl%éféegﬂ?&%s SUEh'As

bi;- N- mal gﬁngg g@d8(pg-tpggh[@§qywﬂgg @g&ﬁ@%ﬂ@iﬁ@&ﬂﬂﬁﬂ%ﬁe&ﬁom

a2|dophenyl)pllth|0]prop|0|m|d%tﬂeggleld photoactivatable mterﬁr&%ﬂ%ﬁgt

are capBisiyGRIORAREEIHSS

qHsriesTiBeHdR Bra o

reaCtivg%}g%@m%%% MARESSUEh-a50AN00RRREUT W aaiyRsatoups

carboh

es 10 and the reactive substrates described in U.S. Pat. Nos.

3,969,zawln@i@gﬂm@;%lggﬁi@@mm@mﬁﬁ%@Mﬁ%ﬂ&’@%@?&W
o e ema!ax#&J%s%&?éﬁ% Jomeiieaten e i (eligqsaesharide)

groups may convenie

hed to Sites that are known to be

glycosy(atisarahbs Gh-Qrothing. .

30

6. A disulfide bond is replaced with another, preferably more stable,
cross-linking moiety (e.g., an alkylene). See, e.g., Bhatnagar etal.
(1996), I. Med. Chem. 39: 3814-9; Alberts et al. (1993) Thirteenth Am.

Pep. Symp., 357-9, |
7 One or more individual amino acid residues is modified. Various

derivatizing agents are known to react specifically with selected
sidechains or terminal residues, as described in detail belowr.
Lysinyl residues and amino terminal residues may be reacted with
succinic or other carboxylic acid anhydrides, which reverse the charge of the

lysinyl residues. Other suitable reagents for derivatizing alpha-amino-
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15 Generally, O-linked oligosaccharides are attached to serine (Ser) or
threonine (Thr) residues while N-linked oligosaccharides are attached to

W%%ﬁg@ggg%msn) residues when they are part of the sequepeg Ashiknz4273
er/Thr, where X can be any amino acid except proline. X is preferably

one of the 19 naturally occurring amino acids other than proline. The 20
structures of N-linked and O-linked oligosaccharides and the sugar
resishiesfingnesideasngpdeaimidifferens sOnk agpacshslpaptiamidate;
commanly found oth.is. N-ace inic acid. (re; ialie.
R B i e T B e e
linkei pligosabetiaddes dhé peytanediaidtsndgaivagtinage cataly senfigaction
25 acidic properties to the glycosylated compound. Such site(s) may be
inc%’i‘éb 5&%@%{5 linker of the compounds of this invention and.are

5 preferablyegbiaobytataddsineapdibdntidisecomiinativrpredhetignookthe
polypeptide_ compounds, (e.g., in mammalian cells such as CHQ, BHK
GO BRHiAR PLSSEah e e A e S ey MRt el 26
SemiEalRlG P SRRADIRhe AHLE WO 2006/03683bn of arginy'1
PCT/US20051034273 Other possible modifications include hydroxylation
of BRIHEBFRA SR BHERD SRR THIRREI LR BF SERBOme bocat se
threppyl 1asidugs, &M@&%ﬁh@%@ﬁbﬁ&g@rﬁhfy FuRetiviationaédbecagents

alpha-amino groups of lysine, arginine, and histidine side chains. i
10 Cregiioead ioitises s ofdairembleliasPhsragislo @ fral Eresnian

& Com§§ln Francisco), pp. 79-86 (1983). Such derivatized moieties

pre%ra ly improve one or more characteristics including anti-angiogenic

activity, sGpesilfig, rabdifipiiden ofityogisdnsitirs hasbess madiedradensively,

compqunds. Alternatively.. 1 rivati ' A ' .
o R e

andtarcftapattie saafrtiticdinponivo tenisometiderViivad rPrecthaisticliost
_may alternatively eliminate,or ,attenuate any undgsirable si feet of tRe, 1
13¢0 ﬁ%ﬁ@%n%ﬁ%ﬁ?%&%ﬁ%%%%@em & i %gg}]ﬁﬁ%%ﬁ%%%gﬁe cety
chapgeshatteeiNAd Baritvelasvatited hedpbbtiveguence of any portion
of the corggq%d yga,y be changed to cod ni mo etcom atibleﬁ"'i};téiterégive},
chosen h K STHECRRI SRS | ‘?ﬁ%%? Rrred ROLL & bptimized .
codepsAEeRewRIRdReah caodams ity (IR SubSHMIRY) teuelimiriaterclohexy~1-
restriction sites or to include silent restriction s_gg%, V\%hi%l’] mgéaaid in
prodeSSgraPAINDNA S CReEYBe st G TR VRARHA fitfker and
2 oPePiiga BN HeRAHF AL MAYIAE. %@ﬁk@%ﬂ@f&)@%ﬁ&@mm tetorsdengivues
sequence thanges. Isotope- and toxin-conjugated derivatives. Another se
of uzefbe converted to asparaginyl and glutaminy! residues by reaction wi
ammonium ions.

Glutaminyl and asparaginy] residues may be deamidated to the
corresponding glutamyl and asparty! residues. Alternatively, these residues

25  are deamidated under mildly acidic conditions. Either form of these residuess
falls within the scope of this invention.

Cysteiny! residues can be replaced by amino acid residues or other
moieties either to eliminate disulfide bonding or, conversely, to stabilize cross-
linking. See, e.g., Bhatnagar et al. (1996), I. Med. Chem. 39: 3814-9.

30 Derivatization with bifunctional agents is useful for cross-linking the

peptides or their functional derivatives to a water-insoluble support matrix ©or

56



derivatives are the above-described molecules conjugated to toxins,
tracers, or radioisotopes. Such conjugation is especially useful for 25

Wrgole)g}tj)gegsgompr|3|ng peptide sequences that bind to tumotPE }35%05;’934273
pathogens.”Such molecules may be used as therapeutic agents or as a

aid to surgery (e.g., radioimmunoguided surgery or RIGS) or as
diagnostic agents (e.g., radioismnunodiagnostics or RID). As therapeutic
awaW%thmmm?%d lambeﬂiokmg/agm@s.

They fa%;ﬁm.ﬁiﬁﬁﬁﬁ%%%%ﬁ%% ot%ROVIthat oulda\%e o>é|c

20@@%@%@&&@&&&2@&9%2 é3athslpaptide sdtuéncid ity disadan
reduce the side-effects that attend the use of radlatlo%%nd chemo her%og

by G

SCorHHﬂ%'IQL@ 151%’6 @Jﬁpmﬂﬁﬁ;tﬁbiﬁb afileimides such as bis-N-
90Yttrium, 1 1Iod|ne 2 Actlnlum and 213Bismuth; . ri |nh ixm
PE38,

m.@t@é@t@l@@ﬁ%@%&&%@%ﬁ%&z
PEZ0M }gﬁ g_pﬁ BHREMIRIRGHIAS PHEABHME SYHRMAHSaR ORI hat are
in, stre ptaV| N

10 (r) bi (useful as elther partner molecules in capture

systepadlsraforaas cewpstishsjrdheirigrRtr Aidighhnd] t@%gg&igeacﬁve

e r ﬁ‘:s?ﬂ]i%%n?
derﬁé%fe\%eisg% ijl%))g%l #%%%t%?e‘%&?ey 3 I such a séé%%ﬁ%?ﬁgg %rfates

1 0the préshatiméntonbiGatcuitsuipdise B beRrjnNaptdotdiectRY i
cajys.paerule wodld bsalie i aneeiicaly Bodde.p seRata s sllagtor

& comprising, fof eXambfle a’toxiri or ra Bot
vehisienebiijugeted molecule and the effector molecule Would be

administer atient, In su stem, the effector mo| e would
have a shgﬁéﬁi%pﬁifgkgméé‘iﬁ‘%g i %’ the Vehicles co% %ga{ted
capigrscRclesiesd s Ay ikpiaing arye @ms;de’eﬁ:ﬁfemesﬂnprotezm.
vehicle-conjugated molecule would have a relat ﬁ-&%/ Ion I|f but

LSwo reme HehiGhiHHP O SN E85RE Hd S i G BT
molggulssifanTIe)Rasal & keve Nepeifie bﬁgﬁl@cﬂ%ﬁaﬂ@@r@M‘@d £o

streptavidin) or can result from peptide generat| methods 25 gﬁ

thoSERESERMR I B SRPIGRS ?ﬁt@a@araa% RS ei5 AT
Metgads KNoyR.ip eAtheInihesass Kf proteinefiegiae nl@li@q&ﬂ&%r(ﬁsgz

Pseudomonas endotoxin), such molecules can be expressed as fu3|on

proteiresofi g 1orestaiy DIATEBIGHIERS FeidRGIEND otated he
o Feryalives May Rejinked and O-linked oltgosaccharldes and the sugar

- residues found in each type are different. One type of sugar that is

‘commonly found on both is N-acetylneuraminic acid (referred to as sialic

acid). Sialic acid is usually the terminal residue of both N-linked and O-

linked oligosaccharides and, by virtue of its negative charge, may confer
25  acidic properties to the glycosylated compound. Such site(s) may be

incorporated in the linker of the compounds of this invention and are

preferably glycosylated by a cell during recombinant production of the

polypeptide compounds (e.g., in mammalian cells such as CHO, BHK,

COS). However, such sites may further be glycosylated by synthetic or
30  semi-synthetic procedures known in the art. '



30 prepared, for example, as described for the BEXA antibody (Coulter).
Derivatives comprising cytotoxic agents or microbial toxins may be 59
/036834 PCT/US2005/034273 prepared, for exarpple, 8305034273
W%ngg%f%%%sfor the BR96 antibody (Bristol-Myers Squibb). Mo%?:h?e;'g 7
employed in capture systems may be prepared, for example, as
described by the patents, patent applications, and publications from

NeoRx. NuleaipessthixptapdifimtiriG o Ry dnayyhetiore phradlifs gd

example, hy the patents, patent applications licati .
R T L
coptemplated: humairae sodoteys peteyxhibitre pitdpesipbs famicon

their normal counterparts. Suc itopes include, .for e, different 10
OB BB B G SUTE: PO S B s
5 Thys.ene-aaRgcteidhisdTventionds @b iacesscoamutising Sanselentingodt

least one randomized peptide that specifically binds to a target epitope;
an@%)@r@éé?ﬁgg?’)a pharmacologic agent comprising (i) at least one 15
vehicle (g, domain preierredlefilsaldgasisipaamioeeasie cossence of
the selected peptide or peptides, and (iii) an effector moglecule. The target
epﬁb%@%i%ﬁ%@@@&%ﬁ%%&%ﬁ%@%@@% i
Paeaanic CraanIE e efiacior mocHIpaRY he A Ake1 20
above-ridted conjugation partners and is preferably a radioisotope.

10 VadariteWzeidmoiateameineudbinsrmponade St briirdpsaa, or
invention._.included withi | i [ t]
A e S e Pt o B
predent@bdnhdenitiatizndy Thetainieies way ottatintiizelplisbraiatints.

Insertional,_and substitutional.variant niaj ing;agids,
un@HUBHHE ARV A %S%%}gg }at\c/'ls%segg ZtrﬁH %e%c?@@g?%%%ggl%aﬁe example,
insertionavafignisdsepthvigasuhémeimtine orayeekanirl atithe DNA
residues, either naturally occurring or.unconventional, 30 amino agids.
15gudptsinest eBeﬁ}a %i‘f&b‘ﬁ@%ﬁ%ﬁ%’%‘%ﬁ&%gq%}é%ﬁ%. Cs}%rfsorr}i’?y be
mayre, digithenes bethviaiminiofithhgthtain hosnasil GBOWOcoli,

2006/036834 PCT/US2005/034273 he posjtioned within internal ions .
of (R ISE A8 P EFIAFS L BP S SR AR RIS A AT SR g 5

ifonal
residygs A glihasanrthuiermbtrandacudecioniexamaler usintindetsient
and proteins includin%] . .
restriction sites, which may aid in processing of the DNA in the selected
20  host cell. The vehicle, linker and peptide DNA sequences may be modified
to include any of the foregoing sequence changes.

Isotope- and toxin-corjucated derivatives, Another set of useful -

- derivatives are the above-described molecules conjugated to toxins,

tracers, or radioisotopes. Such conjugation is especialty useful for

25  molecules comprising peptide sequences that bind to tumor cells or
pathogens. Such molecules may be used as therapeutic agents or as an aid
o surgery (e.g., radioimmunoguided surgery or RIGS) or as diagnostic
agents {(e.g., radioimmuﬁodiagnosﬁcs or RID).

As therapeutic agents, these conjugated derivatives possess a
30 number of advantages. They facilitate use of toxins and radioisotopes that

would be toxic if administered without the specific binding provided by
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amino acid tags or labels. Insertional variants include peptides and 5
peptibodies wherein one or more amino acid residues are added to the

“%e%gg/ﬁs%ﬁeptibody amino acid sequence, or fragment theﬁplff éé@ﬁmﬁn
of the Invention also include mature peptides and peptibodies wherein
leader or signal sequences are removed, and the resulting proteins
having additional amino terminal residues, which 10 amino acids may be
nathrapeptidnsagtunate Mdlegales ofithisdinee tionidsetiscs hepabesidshe
with an addjtignal methionyl residue at ami ¢l it A
T RHRCT G BONS) A B epTey S A R ecve doses o
addiiiaralimetidenipetaard lysine residues at positions -2 and - 1
(Met-2-Lys-'--).. Variants having additional Met, Met-Lys, Lys residues (or
15 one or e B%E%%ﬁfh@%,tfﬁeé%%g% %re particularly useful for

5 enhanced regamphipaiide)etain ayotuetiamirhasiens! Hosttalsm] had
invention also embraces variants having additional amino acid residues
that arise frofh sis888pecific expression systems. For example, use of

commerciallygniieblesyeciariiate uuessandaitesk aobrPRR A0 A

part of glutathione-S-transferase (GST) fusion product provides the

desired polysagdadeximiagy TEadditdha aKcihe ¥sidue at amino acid

position -1 after cl %h cupoRent fram;th sired
polypeptide. %ﬁ%%’?ﬁ%%ﬁ%g?&% om e><193ressio£| in other Vector
10systems are bistiganteptpldtid, (iretiding aitbse perbrefmpotghistidine 25
tags are incorporated into the amino acid sequence,generally at the.. .
carboxy andﬁgpgﬁﬁ%sytse%ﬁ%}%% i *EF% %rguﬁs n(%%ﬁ? s’fég‘frti(g‘)lr’ﬁiigf1 ggﬁgrﬁ%&gﬁd
include fusioaypratsiswherain delaxiitbiei/or carboxy termini of the
peptide orgg%ptibod is fused to another paqlypeptide, a fragment thereof
or anvno é-‘ﬁﬂ#l%:ﬁ? QP&’WG{OQ‘\%%{}%A?@? §§9@£§?§ﬁ{i§z§8rf3% Fatkt BFai?
SPECIfGREQLGIR AR AUARES. SXARMC SR Beth-LSITIR pletisBltvention
immunogenic polypeptides, proteins with long 61 WO 2006/036834
15PCTOSdEoBIpEE PPN SARE R NRSUe  CRIS SIRIGRIGISER v ould

consiany Legions.iMafke RIS 9 S PRRRNSRERRIRSIREGR Hiabaghiiater
purification of the desired peptide or peptibody, and polypeptide
sequenapletadopiomorediiines: &qﬂuﬁ%gﬁ@%@m@&% BelRGERe
ZIPRE &%%'E%&%ﬁf&?é&{lw Do limen frmation/stabiling TS LyRe Qlch
insertional variant generally has all or a substantial portion of the native

molssaitenitieef i the inelorGetwraniiilbats alkbet dHlda ofercvdies
polypeptide. For example, fusion proteins typigally; e o

2 R A A SO L e DS an 10 L ran
a prieinsidedftteroFhewehiokt-canpther dsehikfudiowould have a relatively

long half-life but would be benign and non-toxic. The specific binding

portions of both molecules can be part of a known specific binding pair
(e.g., biotin, streptavidin) or can result from peptide generation methods
25  such as those described herein.

Such conjugated derivatives may be prepared by methods known
in the art. In the case of protein effector molecules (e.g., Pseudomonas
endotoxin), such molecules can be expressed as fusion proteins from
correlative DNA constructs. Radioisotope conjugated derivatives may be

30  prepared, for example, as described for the BEXA antibody (Coulter).
Derivatives comprising cytotoxic agents or microbial toxins may be
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protein includes the addition of an immunologically active domain, such
as an antibody epitope, to facilitate purification of the fusion protein.

WJBCZ%% F% f a cleavage site at or near the fusion junction Wll},{:ac:llltate

removal of the extraneous polypeptide after purification. othér (et 1a+2™

fusions include linking of functional domains, such. as active sites from
enzymes, glycosylation domains, cellular targeting signals or

trans@erhisfe eeginpk, Boelesatbadfmuhe@Reternidilydy icbiel iivbiers
protein_expression_systems that may pe used in the present inventign.
ParEIan NSRS SRR B AR Bt 216 HOETIRL G PiRE=ret ot

gl U@&Hﬁpﬁ;&ﬁ&f@@i@b@&%ﬁ%ﬁé’ @ﬁyﬁfﬁh@dﬁﬁﬁgppﬁi&)ﬁm, raadt qatbhindings
protein system (NEB, Beverley, MA), the FLA m (IB], New Haven,
T e IRG B INO SR TR agen e RICTAATs, B Tk e EpRRereets
scapabigpiPmoucing Lecorphisani psRiidrsa sharpeiedias fearing

only a small number of 25 additional amino acids, which are unlikely to
sig Adaffect the activity of the peptide or peptibody. For example,

both the FA%%%&@%B} pradhe Sxblissystsadt anbeshosteequences,

both of which are known to be poorly antigenic and which do not

adverstapairtedidiameordispbiy sxpmdacndivitiRienspnMkimd on
Qf;%%%g fl%at%m i@&hﬁ%@i@&@%&ﬁ@ﬁ@ enplateskia heusefflds ififrent

Met-Lys dipeptide at the 62 WO 2006/036834 o
1 0PC Pl 52005103424 3nNdidaiivalsregiohiog o thein wpié prabirsien. a
fusion may produc neficial increases In protej ion or activity.
om%?”fﬁg%}?éﬁ&%ﬁ%%%%’é%h%%eﬁgﬁ,%%’p%%é%‘%g%igé%&#g%g‘sﬁ%is desirable to

excise thesfusionsplartting fioleatieve sinedopeiztdepepBdreptitogyciiicely
embodiment, the, fusjon partner is linked to the recombinant peptibody by
a peptide sequei’é% oﬁgiﬁ?ﬁ%eg?ﬁ%c &

. aq >
& FEognition sequence for a

protease. Examplesef-uitabsemeioss amerihasarecognidest wathene
Tobacco Etch Virus protease (Life Technologies, Gaithersburg, MD) or
15Factor Xa (New Eﬁ@%ﬁﬁ&%.é?%?l%s&%fﬁé‘g?cﬁ/:/&lﬁ 5} @tiﬂ%ﬁgﬁ@ﬁl%ﬁs%d

provides fusion pelypegtides b iieermpisasialosdaidef aReptipady
or peptide of the present invention, in combination with truncated tissue
factor (tTF). tTF REESREBRAIPTIeting agent consisting of a truncated

: i sy . oo
ormpi @a?%%?@ﬁ £R991 @eﬁﬂm@%ﬁ%@%ﬁggﬁg@s % %}@@@

vessel clotting agent, as described U.S. 1
6,009 85H¢ &yPBparpogeinorgauis beestiedprnpirgpednaye N of the

2EP 989»?9%@1)@&1&%?}%&{6&%%&%&%ﬁ&%@?&ﬁ&&g@%&é&&g@de, or
fragments thereof tacilfitates the delivery of anti- Ang-2 to target cells.
Variants-
Variants are also included within the scope of the present invention.
Included within variants are insertional, deletional, and substitutional
variants. It is understood that a particular moiecule of the present
25 invention may contain one, two or all three types of variants. Insertional
and substitutional variants may contain natural amino acids,
unconventional amino acids (as set forth below), or both.
In one example, insertional variants are provided wherein one or
more amino acid residues, either naturally occurring or unconventional
30 amino acids, supplement a peptide or a peptibody amino acid sequence.

Insertions may be located at either or both termini of the protein, or may
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In another aspect, the invention provides deletion variants wherein 20
one or more amino acid residues in a peptide or peptibody are removed.

“Begﬁyégg?%‘fc(gn be effected at one or both termini of the pepti?@?)ﬁs%of:{/%&zm

remov one or more residues within the peptibody amino acid
sequence. Deletion variants necessarily include all fragments of a peptide
or peptibody. 25 In still another aspect, the invention provides substitution
variantsosifipaplidestindipeptidodigisnss oh dinpepihedsdssinatrsitdvariants
include those peptjdes and peptibadies ' r j i
o s e e
acidsrnwhiclaa iniriadsifis:meyryd g dtsiatypootinsrgdpmoteinatineliyding

occurring. 3Q Substitutignal variants erate peptides or ibodies that
are EHRRPY (O REE ij'i%%ﬁspg | é‘ %r%]ey&rlb%ngf/%ﬁ?t%é %%%gégsmo ecules
shavgep BB s 20RE/EB6834 I Cldike 300G/ AHEXES] diertaire peided tagdof
amino acids that are identical. Substitution variants inclugﬁ}sgetgﬁtitutions
of 1PEpHcla 05 RePRRPdy AGIIS 0K SSUECG i3 R AFERCh peptide

or peptibody, ybpieinherRueabRml sy bsiittions ey peptithetoateh
percent or more, of the amino acids of the peptide or 5 pe tggd%éc&r}&?ne
asp@@ptﬁb@@%w&m@ﬁsla@é%%@mq&%éwﬁ@ it the

inveptio A5e5SHasHHons; NALAR.A150 meRHCANSI Aty awdnealSO
includes unconventional amino acids. Identity and similarity of related |

1 (peptieisandigepiobcaatiraber roadne Eartu el ey s B R ERERfLon
Such meth ' : Ly ; Libeditne acid
Con e e el ac
Pregsodiigm Yo (Wigoas)pBiochmpraery tantolatedices ane wepdmeinding
Projects, Smith, . eds, Academic P . : ge i
AR e e SRR R e e
HumagdderebgsNevwWaetsals H004Y SktitionebMstAWelEirsil-yolegdiags (or

Biology, von Heinje, G., A ademi%Pres (2987);..Sequen | !31
1%’rin@??@?iﬁ§%?ﬁl.cﬁal ??é?gm(e,lfl:az) seﬁlgﬁé 8%5? nﬁgefégs%,éﬁew ced
York-(288irang fanlio etralinGiaMiT bAgplied hiitelld8:1073 (1988).
Preferred methods to deteyrmine {ahe relatednes ori%ercgtgt iden[i%uzl(l)oof .

Y

two peptideSSrPBHLEBHAES, BPERTT NEPRTE A 5 B S Hde AR aci

Iae, are

desigagdieaine: thedarpest matshspeiireenesspauancessedierexample,
Methods to determine identity are described in publicly

com At REFAT BTTEFA FOTTHLTE: pROPERR o 1 Belemmmict
g e oo aarmacio e
12:387sired pplypeptide having an additional glycine residue at amino acid
position -1 after cleavage of the GST component from the desired
polypeptide. Variants which résult from expression in other vector
systems are also contemplated, including those wherein poly-histidine
25  tags are incorporated into the amino acid sequence, generally at the
carboxy and/or amino terminus of the sequence.
Insertional variants also include fusion proteins wherein the amino
and/ or carboxy termini of the peptide or peptibody is fused to another
polypeptide, a fragment thereof or amino acids which are not generally

30  recognized to be part of any specific protein sequence. Examples of such

fusion proteins are immunogenic polypeptides, proteins with long
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Genetics Computer Group, University of Wisconsin, Madison, WI,
BLASTP, BLASTN, and FASTA (Altschul et al T. Mol. Biol., 215:403-410
Wg%a?%)g% gggg BLASTX program is publicly available from th%yﬁﬁg%lsms 4273
enter tor Biotechnology Information (NCBI) and other sources BLAST 30
Manual, Altschul et al. NCB/NLM/NIH Bethesda, MD 20894; Altschul et
64 WO 2006/036834 PCTIUS2005/034273 al., supra (1990)). The
welbinalatiSyith Wetersuah asgorimmaegtabaikio catisBtrRgHREmnTEST

identity. Certain alignment.schemes far aligr ARING:36] ired
seqH’é%tgé%S’ 5?/%%%%%@?}?{6? %%g%ghlsn%{%%fg%%isgv}%rt regio%%%{f?eiﬁv%gs#e
seqpepses, & greptiiodmatdligipdapgitrsemyhearel progrote tpisieon
identity eyen though there is no significant.relationshi

G G RU B R B ol By Srebo e AL RRINe

saligamest rorethae:( Geddidgygram) will result in an alignment that spans at
least ten percent of the full length of.the target polypeptide bein
e Aot B

compared, BV DS RIABEHGR0AL 0T AFR ere gesélljggﬁac%%a%f
at 163stAQ0 A ARId SRR Ael) G skedparEd: BP eotlignmisasninalioids
where sequences of at least 300 to about 400 aming acids are bein
compRrEan £f e 482t POt A R e BBt R %?8?%68%

ablo%éle@H&@gé cAreRINg 6emPasedicand ptiemstid cobtigioust
amino acids where 15 sequences of about 100 to 200 amino %‘fglare

1 beingppupsparedt ForaiRimpR hatery tseO RSt BRIBRIATFEABISION
(Genglics qqugﬂ@é’('%g@@9&8&%‘?{‘@%@%\%&%@?&&11%@&{%r&d@ﬂéixf{y\@ch
ponBeptlé%s or which the percent sequence identity is to be determined

are afignearidbayinitepaidnife Bitte presisatinre A dRRAISRIAE 2D
SRR ST PYRE 2l Mo R EEH fciltate

embodiments, a gap opéehing penalty (which is typically calculated as 3X
the avesagel ditenatitaectasepalicdiiftnaltds preitivaiiage Githes useful
diagonal of the,c iso(p trix being used; the "di QQ@,&";g gﬂg SieliS
Lor n&%@%ﬁﬁg}%ﬂd&%{(&%ﬁ%%}%aogﬁﬁg%m msé%gﬁ%y the partic?JIar 25
compagsakaaigaisipydorsensietipensitgtiinighijreasetly 1/10
times the gap openingégnalty),_as well as a comparison matrix such as

PAMBSEHEBETSE RFE9%re used in conjunction with the algorithm. In

certain embpglipaeptsy ar-siandatcrnerspdifsorihitivd (stenDayhsff etaiession
Atlas of Protein Sequence and St{lucture, 5(3})\ 1978 foijthg PAM 250
comBHREERSTHARHB AT L {A N PPERS A Y S of TSR35 85

285 V\é&s@g@@éﬁﬁ%ﬁl@ﬂmm&7@1@@%%8&@%&!1\&@&% (GST)
BLOSUM 62 comparison matri;(f is also used by the
system (Pharmacia), the malt

ose binding protein system (NEB, Beverley,
MA), the FLAG system (IBI, New Haven, CT), and the é6xHis system
(Qiagen, Chatsworth, CA). These systems are capable of producing
recombinant peptides and/ or peptibodies bearing only a small number of
25  additional amino acids, which are unlikely to significantly affect the
activity of the peptide or peptibody. For example, both the FLAG system
and the 6xHis system add only short sequences, both of which are known
to be poorly antigenic and which do not adversely affect folding of a
polypeptide to its native conformation. Another N-terminal fusion that is
30  contemplated to be useful is the fusion of a Met-Lys dipeptide at the
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algorithm. In certain embodiments, the parameters for a polypeptide
sequence comparison include the following: 5 Algorithm: Needleman et

?4 é FIO| 48:443-453 (1970); Comparison matrix: BL}Q%[}MOQ%MHB
?é enl off et al Mr a (1992); Gap Penalty: 12 Gap Length Penalty: 4

Threshold of Similarity: 0 10 The GAP program may be useful with the
above parameters. In certain embodiments, the aforementioned

pammfﬁi&ﬂ edfioneftit pmﬁhe@erpe‘pﬁqieiy@pﬁde fostaparisppsoduce
long with openalt for en ApS usm theG gorlthm In certain

& §nﬁr133[§8 Bfe)rs Tynuc eogéle oIecuIe sequence
(6lS ODDO@@@m@@M @mpmmpmp@pnéemmdlwéme itis

following: orlthm Needleman et al., %%%Oér |$§1ﬁ!‘1lson matrix:
ma@&ﬁ%@ %eﬁﬁ?ﬁg?e ’@@é’ﬁtﬁ% 5P Length Penalty: 3
5 The GABIRIGY fﬁﬂbﬂ@é&ﬂ!ﬁﬁﬂﬁ&&?iﬁb\fﬂﬁﬁdh@m pdtakeeteoshd he

aforementioned parameters are the default parameters for polﬁng%gotide

mOTEeeIREERIEREBRECETHRY B RSHBESIYSRET RS FAR BB EH
Penallies: R QXIRNSIER (EPPERALIAR., ma@fsm@@m&m@saqmgmf

sim il.arity, etc. may be used, "including those set forth in the Program

Maﬂmb WiseoniiadHackagd olvasea e SEHRRBEE RIS HeT PRSI
%ﬁ%&%?@ﬁg%@i&%&@ VR 20AGI0308BA P TR 280504284,

apparent to t il in the art and will depend on the specific
10 comparisditte ipe enéide, @@@W&WA@DNROWB?@FH%EﬁYB‘ﬂé?hC‘)mPRSQS

protein-to-DNA; and | tyween
glvg%j paﬁs of s Of a ces z?f%%%%?gegggg g%%gg%gﬁe&ggn%?ally 5

premmmmnmswhmwéﬁdtmé@%)dﬁﬁbﬁ@e‘f’éﬁ@é@éﬁf@@@ﬂg
(in WhICh case FASTA or BLASTA.are p
AT S A LIl T ah s AR g

twe §and their a
n[{yﬁﬂtéﬁﬂ ahusags SecHmmubbbogyvebssydibiisig (@t Edides;thed US.

1<COURASE.F, Cioh Bl Sreue Spsonncs, 0 aundodend Mage
aming3pidsA M AavE &R ObSS0BS stERdehtsnisi e ot forti-Ang-2
peptibody or peptide, or fragments thei*eof facilitates the delivery of anti-
Ang-2 to target cells.
In another aspect, the invention provides deletion variants wherein

20 one or mote amino acid residues in a peptide or peptibody are removed.
Deletions can be effected at one or both termini of the peptibody, or from
removal of one or more residues within the peptibody amino acid
sequence. Deletion variants necessarily include all fragments of a peptide
or peptibody.

25 In still another aspect, the invention provides substitution variants
of peptides and peptibodies of the invention. Substitution variants include
those peptides and peptibodies wherein one or more amino acid residues
are removed and replaced with one or more alternative amino acids,
which amino acids may be naturally occurring or non-naturally occurring.

30  Substitutional variants generate peptides or peptibodies that are “similar”

to the original peptide or peptibody, in that the two molecules have a
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Gly, which is neither L nor D) and the polypeptides and compositions of
the present invention may comprise a combination of stereochemistries.
wirbieWRYs], the L stereochemistry is preferred. The inventip 0005/034273
provides reverse molecules wherein the amino terminal to carboxy
terminal sequence of the amino acids is reversed. For example, the
reverse of a molecule having the normal sequence XZ-Xz-Xs would

besstiiparneninge miciRe risladbatatroldenticad muRktiidoREdqmts
asAhove de. a0 8RUNedpImINg) J05:2sbp sy tPHDIN3) S0Cs B0e #hAHIRAdS

cids Is reverse residues that are normally “L" enantiomers are

altencoincethepe sterpeisBrmdy fovineTsiardisurmsDiAmns BiEigsy 512y
the twenty conventional _amino acids, | | ids. as a-,
o GRS APl BB RTINS

ISu uted'amino 25 aci mino acids, lactic’acid, and other
5 ungepiibatipndhaminasaeids thaypwstitdisusaltecopaspondresiorature,

polypeptides, of the present_invention.,E les of iopnal amino
T RS AR BRI e gLarhan.
betarapireprrapindielacidnchidieobutyricranidopaberidimicaaiis,
aminocagprjoic acid, amjnqgheptanoic 30 acid, inoisoputyric acid
aminopimeft &I @ M THoBu R 52 @Ee%??ﬁaégfé@g ?gégifogles can be
PGEALH2Q0R/RACT B iRemM0s Neeitiasminepithatietheids thamiiy ropioaicot
acid, N-éthylglycine, N-ethylaspargine, h .roxyf sine, aJlo-hydrox I{sirf(e,
10 hyém%ﬁ&&ir?éoﬁéé&%ﬁﬂb%é‘} HRILEAEANA N AT o5
Ve 00es) BioReHEIaIne:
vhe, _ Xénailétamate, s-N,N,N-trimethyllysine,
s-Nnforaofiesinnd Ganesh Bsal BryR¥inednAcA R g™
3 m;qp{i@%?iesn Heihvlanginine, andoiian silay
amino acids and amino acids | roxyproline). Similarly, unless

- y 4-ny
speciidarifirerivie, evisicfimmaena Raess Jvghe JersestidRdba Sequence

15 POXIRRAeBRleNge SIS S aNklin e Eh AGAURIREE (1987);
do = equences’is referred to as the 5'
dir&etioencEheroiretichrihst 168 adtditioN oind SeevrmRidAlirgdseryits is

referred to as the transcriptio ction; eg} n A

Q}q? ! clon E% ;’ $§1@&1
strgﬁ%c%g i gretﬁws’él\sfg}in”ecxrs%%u nce a@ﬁ?ﬁﬁ%% A e
Send0hiE RO IB88nscript are referred to as "upstream sequences”;

sequence regions on the DNA strand having the same sequence as the
RNA and Whiehradend'dthtivs 8 dagrohthe TN Actrdedoeipt arpeafentddemtity

as "downstream sequences”. It. will be appreciated.that aming
20res J&O&Wﬂrg%ﬁy%é@fﬁ e?:%%esséé) %ggo(fy ne#g%%re é‘é‘rﬁr% ﬁ%%lge’cﬂgin
progestiass R LiNettial dydsopheble batariee (Adapd)eiainededl; Mgthods

Leuci .
e%gl g‘t%termﬂme identity are described in publicly available computer

programs. Preferred computer program methods to determine identity
between two sequences include, but are not limited to, the GCG program
25 package, including GAP (Devereux et al., Nucl. Acid. Res, 12:387 (1984);

Genetics Computer Groﬁp, University of Wisconsin, Madison, WI,
BLASTP, BLASTN, and FASTA (Altschul et al., ], Mol. Biol,, 215:403-410
(1990)). The BLASTX program is publicly available from the National
Center for Biotechmology Information (NCBI) and other sources (BLAST
30  Manual, Altschul et al. NCB/NLM/NIH Bethesda, MD 20894; Altschul et
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(Leu; L), Isoleucine (lie; 1), Proline (Pro; P), Tryptophan (Trp; W),
Phenylalanine (Phe; F), and Methionine (Met, M). 2. Neutral Polar:
Glycin.e (Gly; G); Serine (Ser; S), Threonine (Thr; T), TyrosineéT%vﬂr' Y%, .,
W@}é)%’i’ & 8ys; C), Glutamine (Glu; Q), 25 Asparagine (Asrﬁq\ﬁ, B '85/0 4273
Norleucine. 3. Acidic: Aspartic Acid (Asp; D), Glutamic Acid (Glu; E); 4)
Basic: Lysine (Lys; K), Arginine (Arg; R), Histidine (His; H). See Lewin,

B., {Benas-¥ (10x0yyd WaivesBignBressSheddyvaitimGs W AHN6/ 6366840
PCT/US20051034273 Conservative amino acid substitutions may
endBHBE S AR IEREAASM E ino acid residues, which are typically

incorporated by chemical peptide synthesis rather than by synthesis in
biologicali%f’gpn 1%%%@&%?%\%?18@% ion, pep |dg'r:r1f|:trwr§8 CS A
othglziexersed o’ inyelietfofmsbf agtinetaeig snoigtine two sequences,
Non-conservatiyve substitutigns may jnvolve th chanﬁg of a member of

e
5 on@of s areatsaieRy LeFHEBEY R RO Sr e T T ARG bR "
changashaceesdingoteicaitaiheraadinents, thavbyd ropathis inlldxaith

amino acids may be considered. Each aming acid 10 has_been af,signed
é’l 1

a hRRBERTAR MBS SRENE BasriGH RSP ORH S griment

chatagieyisies ﬁafg@@imy@é&ﬁ&ﬁéa@m@gmﬁéﬁéﬁt loweing: (t3sBYen
phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine
(+ 158y cghyicnishedud) Jengshimhth e Garp Sarply per B eRAsnetRmuanes) ke at
10Y7q8ie 40%%&%%‘39!}&&%1@%?a*aié)itid'b@ﬁéfé @%ﬂl&ﬂ@éﬁ et 123500 amino

glutamine 5); aspartate (-3.5); asparaginé (-3.5); lysine (-3.9); and

argimide 624 SpiThedmpareande ofttiighpmopatiie amiliovdutadanaexances of
conferring interactive biglogical funct protein i i the
o e e R e R e
amignégils:20.maw beidsbetitatezfprather anitd medehadiligeniimiaids
hydropathic index or scorg and still. retain a similar biological activity. In
R eGSR T ho SEAE IS S e

1 sembeglimenis otheaulisituiaiafariinaeicd swtiasadydnapathic indices
are within 2 is included. In certain embodiments, those which are within 1

-are includgdy 2k-anplénedrigithe nabodgintents g geraiBAP ((Seargics
included. It is also understood in rt that the supstitution of like amino
acio%oéﬂﬂiﬁﬁrr%ﬁ%pef Y\?gﬁ}%ﬁﬁ%ﬁ%gﬁsﬁ%%%ﬁﬁ}tlty, patticularly
whesgiihe binlegiealyrunctionséneniinedyenpeplideityeelyier daterditned

intended for use in immunological emEodiments, as in the,pre%%t%cétagsee. In

30 GERAHEBRTbEY MR FRR R 8R SREF A S RRTE RS ATBHM

20  “matched span”, as determined by the algorithm). In certain
embodiments; a gap opening penalty (which is typically calculated as 3X
the average diagonal; the “average diagonal” is the average of the
diagonal of the comparison matrix being used; the “diagonal” is the score
or number assigned to each perfect amino acid match by the particular

25  comparison matrix) and a gap extension penalty (which is usually 1/10
times the gap opening penalty), as well as a comparison matrix such as
PAM 250 or BLOSUM 62 are used in conjunction with the algorithm. In
certain embodiments, a standard comparison matrix (see Dayhoff et al.,
Atlas of Protein Sequence and Structure, 5(3)(1978) for the PAM 250

30  comparison matrix; Henikoff et al, Proc. Natl. Acad, Sci USA, 89:10915-
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69 WO 2006/036834 PCT/US2005/034273 protein, as governed by the
hydrophilicity of its adjacent amino acids, correlates with its

immuno%inicity and antigenicity, i.e. with a biological prop%ré%{?{f%yﬁ%gseﬂ

Wﬁ’r%?%ﬂ?? i following hydrophilicity values have been assigne

5

10

15

20

25

amino acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 1);
glutamate (+3.0 1); serine (+0.3); asparagine (+0.2); glutamine (+0.2);
glyminexQlodbyesnthe BOESLIVDEDednibarib)irpinninex)-6: B]sbistieinby the
(-0.5); cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8);

is +1.8); tyrosine (-2.3); phenylalanine (-2.5) and tryptophan
(-3.4). In paking 1 8-.changeshasad saemsitetarbydrepiliciytiddueguence
certain embodiments, the substitution of amino acids whose hydrophilicity
varkmaprarsminaieds thelfRl&y iR%ertain embodiments, those which are

cluded. SAEHHE IS TR Sup AR ) Bt A
g L s e T e )

forth in Table 10 below, Table 10 Amino Acid Substitutions Original
Residues%&ﬁ?& S%stitutions Preferred Substitutions Ala Val, Leu,

lle Val Arg Lys, GIn, Asn Lys Asn Gin, Glu, Asp GIn Asp Glu, Gin, Asp

Glu Cys é@? i‘?&@ﬁﬁ?&h}félu, Asp Asn Glu Asp, Gin, Asn Asp Gly

Pro, Ala His Asn, GIn,.Lys, Arg Arg 70 WO 2006/036834

PCT/USZ%%@@@%@%f %e %%Jll%\la, Met, Ala, Phe, Leu Norleucine Leu

Norleucing e Bl Mokl Ay DR LY AGick AIomIBR YIRS, Tn
sn

Acid, GIn,
certain embodiments, the aforementioned parameters are the default

parameters for polypeptide comparisons (along with no penalty for end
gaps) using the GAP algorithm.

In certain embodiments, the parameters for polynucleotide
molecule sequence (as opposed to an amino acicl sequence) comparisons

include the following:
Algorithm: Needleman et al., supra (1970);
Comparison matrix: matches = +10, miszrmatch = {
Gap Penalty: 50
Gap Length Penalty: 3
The GAP program may also be useful with the above parameters.

The aforementioned parameters are the default parameters for

polynucleotide molecule comparisons.

Other exemplary algorithms, gap opening penalties, gap extension
penalties, comparison matrices, thresholds of stamilarity, etc. may be used,
including those set forth in the Program Manual, Wisconsin Package,
Version 9, September, 1997. The particular choices to be made will be
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Met Leu, Phe, lle Leu Phe Leu, Val, lle, Ala, Tyr Leu Pro Ala Gly Ser
Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser
Phe Val lle, Met, Leu, Phe, Ala, Len Norleucine A skilled a[i I

WEALEHEE rmine suitable variants of the polypeptide as 53{@6%!&%@%”3
using well-known techniques. In certain embodiments, one skilled in the
art may identify suitable areas of the 5 molecule that may be changed

withpphslestioyingactvitliiy twgatingd egitri patdelicthes dpduific

important for activity. In certaip e ime one can identify residues
an&%H?é?%’%ifﬂ%erﬂ’lﬁ@&ﬁ@gﬂﬁé%éﬁgﬁMdpﬁ%%%@Cs’i"r%}égref)%ptides
or pebteaptidesvin. ceraia erbediyanttthye hateatiaiaris between
important for biological activity or for structur mag

) ) be 10 subject to
corEEATERRESHh IR AR SRR SaRR o @8 F@%Hgaﬂ%gﬁ%%%l?gal

5 aCtg!}Bféi‘Eé/&Bt%E’ WeaRuersehs aliscting theinpivpeptidesiseciiftsaquences (in
Additionally, one skilled in the art can review structure-function studies
idemithgaesd8E o RhaSoyBemiestadl are important for 15

activity or structure. In view of such a comparison, one cang;;%redi téhe
&

importancAsorsad e asidtheWEas S A BrI I #h APUBRESH Ho

aCiQEB%Q%H@M&KPC&%@H&B&&@@%M%@ RGBS S, AR

2006/036834 PCT/US2005/034273 proteins. One skilled in the art may
opt{fathéitiival 5 SntrelubranbRAck Gifssitdio MTiLutR tReaitRd

o] MROUANLAMIEA AGY ressdesRneiklind 0 e anGam el RabReths
three-dimensidnal strticture and amino acid sequence in relation to that

structyreumpsisailar 5 polypeptides. In view of such information, one skilled

in the art may predict the alignment of amino acid residues of an antibody

with respeBheterititheeiddimensiarariiact s sseramembrantertept for
s SSISAL DA m o nie mteiadsa sieeassjoane
resithuesrmsaytiavidinoives vimportantinidiastionsohstaothehemistries.
oS, Mreq'stone SHlog o e AL e GRS R
resigiierihgyreiahis wanrtianiteastrecrac rsiht astibityyassaysrialown
© ‘tggaﬁesx{(cigeo tl e:t 2%1%% a?clilggl is reversed. For example, the reverse of a
molecule haviﬁg the normal sequence X;-Xz-X3 would be Xs-X2-Xs. The
invention also provides retro-reverse molecules wherein, as above, the
20  amino terminal to carboxy terminal sequence of amino acids is reversed
and residues that are normally “L” enantiomers are alterexd to the “D”
sterecisomer form.
Stereoisomers (e.g., D-amino acids) of the twenty conventional
amino acids, unnatural amino acids such as o-, o-disubsti tuted amino
25  acids, N-alkyl amino acids, lactic acid, and other unconventional amino
acids may also be suitable components for polypeptides of the present
invention. Examples of unconventional amino acids incltade, without
limitation: aminoadipic acid, beta-alanine, beta-aminopro pionic acid,
aminobutyric acid, piperidinic acid, aminocaprioic acid, aminoheptanoic

30  acid, aminoisobutyric acid, aminopimelic acid, diaminobutyric acid,
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variants could be used to gather information about suitable variants. For
15 example, if one discovered that a change to a particular amino acid
residue resulted in destroyed, undesirably reduced, or un p%l]%g 2 J?ﬂ&\ﬁ
2 3
WOAEHI* R th such a change may be avoided. In other Worc}l ased
information gathered from such routine experiments, one skilled in the art
can readily determine the amino acids where further substitutions should

be aaﬁmn@%&hﬁt@aﬂemraa@mmmmmmmtdnmmihp@mne

CoOM N EPaRE, SRERBIES, Lo OSSR, Ten 5937

(19R6%&houiRt alliBieshamisl N—lﬁéﬂiﬂ%ﬂﬁ% (ﬂa%@ém@hou et al.,
Biochemistr 113(2) 211-222 (1.974); Chou et al. Ady. \f)q*Zé/ Eh Relai 25
i[o

AredlsiyBsiewsiog, NARgay 83 an RPETAR ARTIRE
547 ok SR ASIthE ho Al Aly gﬁe@mm,%mm%ﬂ&mma@@w

computer-‘programs are currently available to assist with_predicting

secaretiely sisteu ChpB ORI SR A AGSTEHETIRG SR S HATRs s
based,| H%E%gﬁ%g'%%{e@% L?Qn'goé SXUPIE1 M0 R RERIEBSPEimiiar

pro%nlns hav ence identity of'greater than 30%, or
similatiho gredsertt amiz WﬁQ@@BﬁB@YDmM@DOS/OMZB 40%
often have similar structural topologies. The recent growth of the protein

structural Satalbake *(Jﬁfll}@ spasifies pibereriparibedsdwntpnycdpingle-
L Seognang sicuctuiea ngiding e o) SuRpet Bl ctin o

NuCﬁ. AL e po ypep or protein's structure. See Holm et 3]
27(Hoabe-24a(E08oly as debir segyested iBrenmeddras bad. Gpction

Struct. Bjol., 7 86 ( 7 th tthere I|m
i SRS ARA e SR L R Dh A AR eI sE HER
strughutesthavebeesn ésalvecn steacieial pegtiictiamwlie BESdmserand having

dramatically more accur Additjona] meth dlc
sec%%ﬁﬁ&ﬂ%ﬁﬁdﬁ% I%& %Qnaérs?o% Oép glngfsrtl’rlﬁg%N A
:B'Oln o t7ai%7 rEI89&) Dippt Qﬁs@eaﬁirmu@céél)séﬁt@u(éﬁ@@jm on the

proflle analysis" (Bowie et al., Science 253; 0(1 ribsko
TABHA. Shiarphhaviss: 16 S50 CRISET. O n@}gjﬁmﬁ écg%% *

S 584 43574358 {1957} ABd LG Tevab Honasirkage! (Seechial,

supra (1999), and Brenner, supra (1997)). In certain embodiments,
peptibody variants include gly ts wherein one

ylation vari
glycosylatiS&itee anpresiats tﬁ‘ﬁﬁéﬂ“ﬂﬁ/@%’s fsion Site*has ge‘éln %ﬁggg
to tha Rentibady: Anidslinkad20,9MaesHatiopsifetdaharacterized by the

sequence: Asn-X-Ser or Asn-X-
20 1. Neutral Hydrophobic: Alanine (Ala; A), Valine (Val; V), Leucine

(Lew; L), Isoleucine (Tle; 1), Proline (Pro; P), Tryptophan (Trp;
W), Phenylalanine (Phe; F), and Methionine (Met, M).

2. Neutral Polar: Glycine (Gly; G); Serine (Ser; 5), Threonine (The; T),
Tyrosine (Tyr; Y), Cysteine (Cys; C), Glutamine (Gly; Q)
25 Asparagine (Asn; N}, and Norleucine.

3. Acidic: Aspartic Acid (Asp; D), Glutamic Acid (Glw; E);
4) Basic: Lysine (Lys; K), Arginine (Arg; R), Histidine (His; H).

See Lewin, B., Genes V, Oxford University Press (1994), p.11.
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Thr, wherein the amino acid residue designated as X may be any amino
acid residue except proline. The substitution or addition of amino acid
create this sequence provides a potential new
Ve agtﬁi%lﬁ?ﬁo an N-linked carbohydrate chain. Alternatively, su S%S}]:%st?gﬁgu%%ms
which eliminate this sequence will remove an existing N-linked
carbohydrate chain. Also provided is a rearrangement of N-linked
carbohydfmdmmmmm@&ém#ﬁ@mﬁm@ﬁ gFEBRYR#¥oN sites

(tyggca)lly se ;ﬂat are nauér%ljgi 85 éjr%ggl.agg S‘Jg%% S%q%qﬁg}gt@a by

mOTehew NIm sites are create .73 WO 20
pemwwmmmmmpm@mmmm fstems.
ged at the DNA leve ell. The D A sequen
RGBT R L B a8

ngg ons more compat

5 chwﬁ@sfo@eus Emﬁmohawmonemm@mnfemmmswwummm
codons are known m&‘nﬁﬂ Codo a%y be s tltut d to e}lmlnate
redBRY B SIS B S FIanER IBRRSS: ﬁfc? PrSi t% ma aidin

pragessiag fbiheRMNA-Hr ke selected host cell. The vehlcle, linker and
peptide DNA sequences may be modified to include any of the foregoing

sequence g hasleas slasHahepiicatiding, tsubstitinienbdelivitaticns,
etc. discussed herein apply equally to all, 10 agg(g § tg resent acid
|nv€ﬁﬁ6?P%}6’rﬁé‘iﬁ}§’be ABHIIMASE I TR RIESRS KRG e ae |

10 MUEDEES, %%ea%%@%ﬁfmmtmamm@mﬂamlm
the present invention includes “affinity 15 matured E'[i?]tld
CrhAPE A ke

pepfisbdiesse Fﬁ@%@é‘éﬁ?& c%?@rﬁﬁ?at@@ ?HEFE‘E{
preset ipveRtionising

DIoaGbY 05 e 1Ak s
phage display or othe selectlon technologles ased on a consensus

sequareafwhich (slgenetutioeiod s shieainef-talirsaipe fifties),
direg | o .
g Cﬁ%e e %lgagﬁ%grgfﬂ% ibrafis Cabei20HRRRIALEC gm&%bae‘

Pami d'from the consensus sequenc é are
15held. Eprgéﬁ%ma(é@h&paﬁﬂ@d@%ﬁ@amé%@ Imsinadti/Rlyaad
individual 21%]9)[) sequence can be used to generate a biased, directed

phrf& ;5% rary. Panning of such libraries can yield peptides (which

can be co%erted to t|b ygf‘ g&} ﬁg@%mg%@@@m&%%%gﬁhgr

with enhan(:ecfrf}%Or IVI e Analogs/Protein Mimetics
Furthesmaiee Mq@mﬂd@amm pepgtiedsthntpreviae W dabiizddyte

ir AL Al IS #951@%;@0@@?%%29&%‘3&%&%%%3@5%”5 acids
2 oPeptigs by saplanemevebohe amherecksitueiigyerdmepidainpidiids.

index or score and still retain a similar blologlcal activity. In making

changes based upon the hydropathic index, in certain embodiments, the
substitution of amino acids whose hydropathic indices are within £2 is
included. In certain embodiments, those which are within +1 are in;:iuded,

25  and in certain embodiments, those within 0.5 are included.

It is also understood in the art that the substitution of like amino
acids can be made effectively on the basis of hydrophilicity, particularly
where the biologically functional peptibody or peptide thereby created is
intended for use in immunological embodiments, as in the present case. In

30 certain embodiments, the greatest local average hydrophilicity of a
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Preferably, the nonpeptide moieties permit the peptide to retain its natural
74 WO 2006/036834 PCT/US20051034273 confirmation, or stabilize a
referred, bioactive, confirmation which retains the ability t nj
“&nﬁ%ﬁ%ﬁ%ﬁg-z In one aspect, the resulting analog/mimetic(;% é)%ﬁ%%(}s&%“n
increased binding affinity for Ang-2. One example of methods for
preparation of nonpeptide mimetic analogs 5 from peptides is described
in Nachmapasiaipiedaly Bephytlf 3o (9663 djkdesiredithacids,
peptides of the invention can be modified, for instance, b co io
amf@AtfoRtEaD %%m%}oﬁ&%%%?ﬂat%%‘gg%i/ hégé’r)é\g 10 0¥$§%@a1
adcl{jg@pe;gltgf anpideste@sters, in particular C- terminal esters, and N-acyl
derivatives of the peptides of the invention. 10 The peptibodies also can
be modifigthireneatmpéptitesleiivtives s favaibgecoassignidrio these

noncovalent complexes with_other moieties. lently-bou exes
5 ca%é%@ﬁ@é?%kﬁé’%ﬂ%%ﬁ@%&g’ 5?%%‘8&%@%@?5’%%%%%%580%2 on
the sida.chalts Shamipacids Smpiisian dheeoi gussairal He2)- or
C-terminus, 15 In particular, it is anticipated that the pepfides can.be o
corgliEned QY BrepsRelGrdu BBy, %&?}ﬁdﬂﬂﬁﬁéea{’r%ﬁ}ia‘a%%%ﬂ%}f
f'uoéfa%%% (ahs! AnERAma el catrhees 8) crigrme i) Hulrarmelic
[

reaction), a substrate, a solid matrix, or a carrier e.g bjotin or avidin). Th

invértioFy setiorirbl) MaRnTeElaning bdmbaeshiprRiAg e péptibbdy 2621108
mm%%ggggé%%}r?%mw%mu MKhRIGOMREsES-A reporter

group s e group consisting of a radiolabel, a fluorescent
labelrdodinzgnie, thessifattdtaiensdirrmnnmci dhw RosaiTedr splhirierglues
are_well known,to thase JIL] bietindahels, ate RattcWa i ithir

¥ b ; Pe 1than
con?éeran‘ﬁ g%é%%ﬁselﬂggl ggé’uc Cla%ﬁ %qlwell known to those of skill in the
25 ait ardtisliekctibed in emsingisShtitennidoh 1idan 18 850752;

3,996,345; .and 4,277,437, Qther.labels that.will b H%?I I'!%:!g Dyt are
not mﬁ?}é%e%rg&ﬁ(%%ﬁ\%s%}%%%ﬁ%S%é%%%gﬁlé%%‘]f an #ueml u(?n%nescent

1 dabeleghbfvePatahtsancel bindropdititiyc abselsdgiciud erdod exeampied to
U.S. Patent Nos. 3,817,837, 3,850,752; 3,939,350; and 3,996,345. Any of

the FRHBGRAS SBGRFESesent invention may comprise one, two, or

T O S Ao o D 0020 R 200R03 R

Methods o IS invention I%lrrge}II)}L may be made

in transformed host cells using recombi a%tilet li) A techniques. To do so, a
recombinant DNA molecule coding for de is prepared. Methods

Amino Acid Substitutions
Original Residues | Exemplary Substitutions Preferred

. Substitutions
Ala Val, Leu, Ile ' Val
Arg Lys, Gln, Asn Lys
Asn Gln, Glu, Asp Gln
Asp ' Glu, Gln, Asp Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asgp, Gln, Asn Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
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5 of preparing such DNA molecules are well known in the art. For

instance, sequences coding for the peptides could be excised from DNA

using suitable restriction enzymes. Alternatively, the DNA c
Wgezoff/ﬂ?ﬁgéized using chemical synthesis techniques, suchq;;([%}et}lglgg&w%g973
phosphoramidate method. Also, a combination of these techniques could
10 be used. The invention also includes a vector capable of expressing
thg pepfideg Jn an apgro gg}e‘/gg i Jﬁﬁl&?ﬁ?& camprises thg,DNA
malecule that codes for the pept ﬁl%ggérativel'y linked to appropriate
expression control sequences. Methods of effecting this operative linking,
either 15 befase or after theRNAKBOIRCUIg]jRSerted into thgivector, are
well known. Expressian control ggguehges include promoters, activators,
enhanecers;-eperators;ribosomat-hinding-sites; start signats; stop signats;
cap signalstBdlyadenyllattss dignaauARe -G Sighals involv8® with the
control of transcription |or tranéﬁﬁjo %W resulting vector having the
DNA moleqguig:thereon is useditgylreRsfgem an appropriate fest. This
trapsformatiommay-beiperformedusmymethods wett-krmown i the~art:
Any of a larg&number jof a%%ﬂagﬁé'éi?d%v!@rlj down host cellsfiiay be
used in thepractice of this inventiogighe selection of a parti@iar host 25
is dependentuponanumber of factors recognizediby the art, . THesE
include, for €xample, compatiblii \73(1’{?( Eﬁ‘éschosen pxprpqqir:jr;h\%rmr,
toxicity of thgpeptides encoded by Ha¢ DNA molecule, rate ober
tranbfurmdljfn, ease of recovery pf thg, peptides, EXpression. .
characterist

¢% bio-sa ety and c QP%’_ balance df these facthrs must be
struck with ther30 undegrstandiryg Hiad, Tbk diehosts may be edelatly

effective for_the exXpression o rticular DNASequence. Within these
general guié}e?ffnes, 76 W%]GZMEFS%%%% €/52p05/034273 “useful

micobial hosts includelbacteria (SIEH'SSE _coli spl), yeast (such as

AY

Saccharomyices sp.) and other fungi, insects, plants, mammalian
(including human) cells in culture, or other hosts known in the art. Next,

the transfofraklpesefisaniwirédandpinifsterriae ceifehinysatatitiad
ggﬁ)&&%ﬁa@m&?f&%ﬁé@&%ﬂ&i@@%&%@hﬂ@@q I certain

are expressed. Such fermentation conditions are well known

in tresrdrodiinenits, tee sbirtbinahe purmed idsntéyawiabye ﬁﬁéﬁﬁd&@r@ell
doout s s T Snpaule ke e g g
usetegoitablet elibniglestaranpelttknoiom aetivitartianed iaichadebibdigaents,
des%gte)ec%rilr}denﬁfy residues and portions of the molecules that are conserved
among similar peptides or polypeptides. In certain embodiments, even
areas that may be important for biological activity or for structure may be
10  subject to conservative amino acid substitutions without destroying the

biological activity or without adversely affecting the polypeptide
structure.

Additionally, one skilled in the art can review structure-function
studies identifying residues in similar polypeptides that are important for
15  activity or structure. In view of such a comparison, one can predict the
importance of amino acid residues in a protein that correspond to amino

acid residues which are important for activity or structure in similar
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Merrifield (1973), Chem. Polypeptides, pp. 335-61 (Katsoyannis and
Panayotis eds.); Merrifield (1963), T. Am. Chem. Soc. 85: 2149; Dauvis et
al. (1985), Biochem. Intl. 10: 394-414; Stewart and Young 9'969 , Solid
WAL Baptide Synthesis; U.S. Pat. No. 3,941,763: Finn'et 4F L8785+
The Proteins (3rd ed.) 2:105-253; and Erickson et al. (1976), The
Proteins (3rd ed.) 2: 257-527. Solid phase synthesis is the preferred
teC?Q@ﬁ@&é?fm%mmqmmmmw%ﬁaggﬁb&mmﬁmwﬁi
method of making small peptides. 20 Compounds that contain derivatized
peﬁmgwwﬁfcﬁ@wﬁhmr%ﬁt%ﬁﬁ&%ﬁagméﬁﬁmgﬁed by
well-known organic chemistry techpiques, Uses of the Compounds In
general. THBSCHHISGURIS S FHh R IERIBH N ZG i SRS CHIDGRS 987 ctivity
resyiting-frem-dhsinalihytoRindle PIRtRING BhiaIRH B AGANIASimilar
mimetics or antagonists of the native ligands of such proteins of interest.

5 The olimpBidpe dncidmpotHasiT SRasiom rasrkilefHs Haaor MRy
theg;e%ﬁg@ B‘?é’Qﬂg‘réﬂ&ﬁ%{Qﬁﬁﬁ%@&c@e@ﬁﬁ%’ém{{bg&%ﬁ%éﬁ&t

TPO-mimetic and EPO-mimetic compounds, in vivo assays are further 30

dederitsethiresirExagiaiekssaniorehdresat tain worodoernse s skilled in
PC%E@%QR%{(O&%%@ % @%%?n}gé&%ﬁ%%&&%yﬁ%ﬁ}ﬁo%{a%&aﬁé@f

the present invention are us lagnosing-tiseases characterized by
dysfundiidad 66 ireoradsoviatec: pivtesrpotieioresicerrorieresdoeiment ba

. ~method.of detecting.in a.biological sample a protein of.interest (e.q.

e ot R b o SF SRR T S e
conghillindithehesarnpleyvgtner sempo mmdaithiontaartigr sindlgymino acid
detec ing1 activation chféhgjozftein of int rest.g}{hth ﬁomiprourg. Th%h b
Do LRSI FETETSR ARk S Ter BF B grapaen be
theeéehbie GampatRas;ofthiss iavention maxdeautetiasipasnfeuch
diagnostic kit to detect the presence of 10 their gssociated proteins of
intevgﬁﬂféﬁs}éﬁea%%ﬁ%@téﬁaﬂlﬁ?ﬁnaﬁ% 6 SBHABRER i d o

1 sinventignavingharatischied abebteraliow tfos dateriion: Ihmeampousitue
are useful for identifying normal or abnormal proteins of interest. For the

EPaRFHiisatie: JrgesirkhigRl s A BT RBRG AEF FidteiRrints
inteyestin abiological 3APRIE Ar.Hay. e InHieatVs Ak e disAtdessAStion

Diamond Blackfan anemia, where it is believed that the EPO receptor is

dysgaibstehirmnaageiietinse prEPentpipet cliltid doigaeprbcan readily
EPQnimatic %Q&Bﬂ%d&f&s%m%ﬂm@g%ﬁﬁgﬁé% lieating.disosdesy

characterized by low red blood cell levels. Included in
20  either alone or in combinaiion with other mutations.

A number of scientific publications have been devoted to the
predictidn of secondary structure. See Moult]., Curr. Op. in Biotech.,
7(4):422-427 (1996), Chou et al., Biochemistry, 13(2):222-245 (1974); Chou et
al., Biochemistry, 113(2):211-222 (1974); Chou gt al., Adv. Enzymol. Relat.

25  Areas Mol Biol, 47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47251
276 and Chou et al, Biophvs. ., 26:367-384 (1979). Moreover, computer

programs are currently available to assist with predicting secondary

structure. One method of predicting secondary structure is based upon

homology modeling. For example, two polypeptides or proteins which
30  have a sequence identity of greater than 30%, or similarity greater than
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20 the invention are methods of modulating the endogenous activity of an
EPO receptor in a mammal, preferably methods of increasing the activity

of an EP% ‘geceptor. In general, any condition treatable by elgxtit){]%g&(i%i%ﬂs

w u%:qgﬁéogéagnemia, may also be treated by the EPO-mimetic compoun
the invention. These compounds are administered by an amount and 25
route of delivery that is appropriate for the nature and severity of the

conditigrobrineireaiadinndmay hel aspeitained MThoneakilpdintthe tnt

Preferably, administration is by injectjon, either subcytaneous, .. . ...
intr AR LEE T A L0 EBEES e R B PO ieabiliey of
compounds 30sheicHae. REldainetitqarraemdsenecattldizetia

standard assays as those described in W095/26746 entitle .
"CormpBREBHs 8f @I T RS P06 83298190 /&m SeitiSus
for Stimylaiine Measiaryaederarawi-aasifferenrdiatiant, louivop.
assays also appear in the Examples hereinafter. The conditions to be

treatSiunte Biohe T4y AAS3EIEITRI G Sherdasarigimited number of folds in

megg@%@éﬁg@gﬂgﬁgﬁ%@{ o an-sxpecied Smegakanmeyie/

plate ause of planned surgery or platelet donation).
Suclsitonditiensavi hesuatistia e estoscivestlpredieioncy Hebagisy or

permcﬁ:g%@ioé%?ctive 'Ié/lgg J{'%%&q in vivo. The generic term for platelet
r

deficiency 5 %r%%’gcytopenla, and hence the methods and

ompositions 0f Ihe present, jaenijo @&&%g@ﬁx&yﬂkﬁblsﬁ%@e include
: reating thro%r%é%ﬁ%b%eﬁ%%gggt%%t In need hereof. Thrombocytopenia

(platéibtaetivigh(iesysndy bemddpht fBiructiBisl s480AE7EIdNg; Sippl et
chemotherapy and erther ith,a varet EUg ' tg%nal Sci
therapy, qur?aggézfg%? b@éﬁﬂés fg%%%%ﬁ‘e%{%ﬁejﬁé |§e‘5§é'““g%
condifarisEXEM e spEeiticdkdiseaselcobdittbnFihays inGdiAr-159 (1990);
- thrombgcytopenia and may be, treated in accor with this.Jn f‘ﬁgﬁ
are: gfﬂ’g(’ ‘én%%@;' oStk S ke ». 'g%i}%ngl)eggg%a%?‘;%ux]ors ﬂ and
1whicheresiuli imBombtaytopeia, systemisdppas(@spdenatbsBeenner, _supra
splenomegaly, Fanconi's, syndrome, vitamin B12 deficiency, folic acid
deficldAe ’May-Hegglin anomaly, Wiskott-Aldrich syndrome, and 20
paroxysmal_nocturnal hemaglobinuria. Also, certain treatments for AIDS.
result in thr&BBE o FEHRTEE A AP ARG Hécrg Ag eLor qraquon
might, gisg-benafit-irereandpeieaselinaigtaletnulesaciitharbilrkid
anticipated platelet deficiencies, e.g., due to future S%Jrgery, §§€bg1§p und
of th@b@é@%ﬂ%?ﬁ%ﬁ%ﬁ@ﬁf%@%ﬂi?ﬁsﬁ%@?@%@ Eratidye eral

-2%0‘1%%&% HhsNeaciionplatelels. Nith R0 IR AS e BIRUSHORS ASOX-
accidental and massive blood loss, a compound of .
Thr, wherein the amino acid residue designated as X may be any amino

YAl

acid residue except proline. The substitution or addition of amino acid
residues to create this sequence provides a potential new site for the
addition of -an N-linked carbohydrate chain. Alternatively, substitutions
25  which eliminate this sequence will remove an existing N-linked
carbohydrate chain. Also prévided is a rearrangement of N-linked
carbohydrate chains wherein one or more N-linked glycosylation sites
(typically those that are naturally occurring) are eliminated and one or

more new N-linked sites are created.
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this invention could be administered along with blood or purified platelets.
The TPO-mimetic compounds of this invention may also be useful in 30

i ing certain cell types other than megakaryocytes if ;‘Sezq g
‘ . . . (3 ﬁxﬁ%zm
W oﬁ%ﬂt&ﬁgipress Mpl receptor. Conditions associated with such ce ?sb that

express the 79 WO 2006/036834 PCT/1JS2005/034273 Mpl receptor,
which are responsive to stimulation by the Mpl ligand, are also within the
scope of thixinyentiady dhidd P@senhietiertbmpaands: chtiigddwdntioMN A
may, be used in sityatjon in which production of platelets or platelet

prodGT e BTEIE QoS o A TN i TGN o Tlo B HECspey De
is desiseded tusdaoaxampledheeabipodtdshef thisdémnentiarliinayri coli,
used to treat any condition in a mammal wherein there is a need o
RS o RO Bl TRBPSEES, CORER BT T A
Hetait i the falgvwaa exemplal S ekheRS WaBEIHG 1Y DR 2R e silent
W095/18858; W095/21920 and are incorporated 10 herein. The
TPOSHRRARCHHpoTR GRSV RIGRAR) BRI U dnithe selected
mainfaiping: the,vigbilionsisaaadite-otinlaislels anfienBeaakaniaay@tied

and related cells. Accordingly, it could be useful to include an effective

amdisritstugreoy mbraesRERICIREETERIR sheasifosiivis cohmapdiirations,
such o5 lSHIe.TNEARAUIGHSES ol B2 RIDdRG-aIRIasHIcS Agsisdhat

modulate Ang-2 binding activity, or other cellular activity,’may be used in

1 Comispaticroivitrequiesetidrasadiinaigetits g dntianddithitird e ragieidis,
effects_qr degrease potential.side e I t, the present
invepltglgcicllcri)jer’o‘g\/ll%léaé.Srégla;‘é%ﬁt%1%1%1 %%gﬁ%%’%%ggﬁ??%%treaﬁng diseases

and conditions characterized by undesirable or aberrant levels of Ang-2
activity in a c%y. .]c"bgﬁe disé%%%es include cancers, and other
hyperprolif ~such as hyperplasia, psoriasis, contact
dermatitis, Mpenolegicakaisel des Hrasehirteviliion hechrdsefibifimtgtion
also provides, methods of treating cancer.in, 25 an zanimal, includin

L PSR TS S AT R e LRI A B COUE SRR of
speGifierbiRthg1Rg e FtinSHCH- aB SLpSRIEY, tiahdpibild@raerieasibdies of

Ang-2 activity. The invention is further djrected to methods of inhi%irtlinlg .
candérdIFYTBWIRY SRIABIHE R RAER S 8P AN AP RFD RREFATIGR, Fechnologies.

invagiyeness, 2ndinatasiarisdaiofodisal sy iMetbpde AhinpiHde

use of a compound of the invention as an inhibitor of cancer cell growth.

Prefépiind Promeamdatitadesipropeats Mnsr disrlandbatirsasbavo
2 800%9319&??5&3 it WHRRMAA3EE7 Bmino acids (determined from the

consensus sequence) are held constant or are biased in frequency of

occurrence. Alternatively, an individual peptide sequence can be used to
generate a'Eiased, directed phage display library. Panning of such
libraries can yield peptides (which can be converted to peptibodies) with
25  enhanced binding to the target or with enhanced bio-activity.
Non-Peptide Analogs/Protein Mimetics

Furthermore, non-peptide analogs of peptides that provide a
stabilized structure or lessened biodegradation, are also contemplated.
Peptide mimetic analogs can be prepared based on a selected inhibitory

30  peptide by replacement of one or more residues by nonpeptide moieties.

Preferably, the nonpeptide moieties permit the peptide to retain its natural
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cell growth, invasiveness, metastasis, or tumor incidence in living animals,
such as mammals. Methods of the invention are also readily adaptable for

W %JE/@?@V systems, assaying cancer cell growth and proggrlt('%zws 034273
thereot, as well as identifying compounds that affect cancer cell grovvti%. 5

The cancers treatable by methods of the present invention preferably
occur in mammals. Mammals include, for example, humans and other
primatésyastion)l @sspaiiizeamppelciondgimals santivascdofsraaton ardkich

laboratory animals, sych as rats, mice and rabbits, and farm animals such

TR AU SR TS At G BdR AR

growhiiel dissuéopelisimedici HibitminttiplicatiGrrafithpatéiistisfor Ang-2.

uncontrolled and progressive. Some such growths are, benign, hut others

R R e BARP RS AR AR s e e
5 NegRiasMms i daNtatsrebdig ingUisheshrirenbanignlgRewthsA33H30n

addition to_exhibiting aggressive cellular 15 praliferation, they may jnvade
ot i e R e P st i A

arecharaetergedindhatingy show.adrRatedess ebditershbsianylation,
(greater dedifferentiation), and of their organization relative to one

anGthby dne eentisum A arihadiiiRssatinsprdserfPieraIdn RaTRaar C-
"angplasiai 0 heaplasnsdieciabiebydhsmipssatimenionalsednsie

solid tumors, ie, carcinomas and sarcomas. Carcinomas include those

10 maligmarerrisbptisamal seearbdromddpra stiarealis PRREME e 4HREdS)
th%%{f@zw%@@a%éﬁys;» ﬁﬁe%@éiﬁ&%%ﬁ@gm-d‘é‘?&“&%ﬁ@m%
are carcinbmas derived from glandular tissue, or which form recognizable
25 Glavaletat] sthoimd soArdtxes baode: catseroeddnchnkirg theldaasical
sarcomas, which are tumors whose cells.are emb in a fibeill [
horﬁb%%%ﬁ%%l%%s%cs gﬁé% ﬁkoeué)r%gpy%ﬁgicggncr%c |veg %ssue?'?ﬁ%ﬁ%n%%% Iggmg
alselenaiyesseiinentoithad¢ers OFthenimyedoid or lymphoid systems,

including leukemias, lymphomas .and gther cancers, that typically do not

Lopresent ad& Hﬁ‘ﬁi’b%%sé?‘ﬁ ﬁf%%%?ﬁb%fég% e %}E&&%ﬁ?} %EF hffigded to
lympheseticuiansysiemshiiba0n6t036834 RGHAMSAADEI03AATRsThet
ang-z hinding molecules of this invention are thus useful for the treatment
of EPES’

WrleAFARERY SR Sngerhh CRIBINGCS AP TBIRHA T IBHRETTEE Fypes

of caneghey) funahaglisamenablede treaimentrasqerdingiteite: ivietinThe
include, for example, ACTH-producing tumor; 5 acute lymphocytic
leuRBHSRE SELASHRS B PHBES TR A SIS RS BRPE IS BdhR &eBFERAY

202drenakegfiex, Adenacacneme gt he RISas) RHIsae.ARdiee@beporter
ameloblastoma; apudoma; bladder Cancer; brain cancer;

group selected from the group consisting of a radiolabel, a fluorescent
label, an enzyme, a substrate, a solid matrix, and a carrier. Such labels are
well known to those of skill in the art, e.g., biotin labels are particularly
contemnplated. The use of such labels is well known to those of skill in the

‘25 art and is described in, e.g., U.S. Patent Nos.3,817,837; 3,850,752; 3,996,345;
and 4,277 437, Other labels that will be useful iﬁc}ude but are not limited
to radioactive labels, fluorescent labels and chemiluminescent labels. U.S.
Patents concerning use of such labels include, for example, U.S, Patent
Nos. 3,817,837 3,850,752; 3,939,350; and 3,996,345. Any of the peptibodies

30  of the present invention may comprise one, two, or more of any of these

labels.
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branchioma; breast cancer; all forms of bronchogenic carcinoma of the
lung; carcinoid heart disease; carcinoma (LV, Walker, basal cell, 10
basosquamous, Brown-Pearce, ductal, Ehrlich tumor, Krebs 2, merkel

WCO

eﬁ?o%ﬁﬁ%us, non-small cell lung, oat cell, papillary, scirrio ,

{US2005/034273

bronchiolar, bronchogenic, squamous cell, and transitional cell);
malignant carcinoid syndrome; immunoproliferative small lung cell
carcinompiehiméntdivadakirgical cancer, chondroblastoma; chondroma;

chondrosii%%rggm%%lgrigg a;ﬁgg%ggﬁ(%%ﬁg%nloprm%;iﬁhronic

myelocyti

orectal cancer, C aryngioma,;

cutapasiusrieadiody mphomandyegemtinemalDéndcemdtriaicandersio so, a
esophageal cancer; Ewing's sarcqma; fibroma; fibrosarcoma; gallil I
caﬁgé?,‘%%&?ﬁlgéﬁ ,%ﬁ‘f%ﬁ%ﬁﬁf%reﬁ%% 8%@3; Iﬁg’r%eé}r%gnga?ﬁ%%g ds
5 an@ﬂgﬁ@ma@mwgm@ﬁmiwasm hisfieeytiosksir instance,
Hodg in's lymphoma; Kaposi's s rcoma'dfgjne?vi car&g%@g .

lip GO mngaﬁ?aé%ﬁapéﬁééf?@ fF ShEFFOhEE hHe0S
malignapi-nesianesh effusionednalignant wiHrelefiosiomenelanasad be

mesenchymoma; mesonephroma; mesothelioma; multiple myeloma;

mysgarbetredHy R eRyicab SIeE REE S HElIBHEsTBRR TR Hodgkin's
'(ymim&é?ﬁb&ﬂﬁ{&%@ 8 OBIRRIMAIBSIEARAIS ARG OYAHML L ARIREGRaBR1d
getm

cell) cancer; pancreatic cancer; papilloma; penile cancer;

1 Oplabmuegdoma; prostate cancer; reticuloendotheliosis; retinoblastoma;

skin canct, sqfl ISR, SALOMAL, JAPOUSCEL AP maT-alamaRk

cancer; teratoma,; testicu

ar cancer; 30 thymoma; thyroid cancer;

tropheitidstidman plasmricteihostahibery seiginadropnices; handkiFompiecule

vul
the

\Y

RS, SRl B2 a2 R B L AR Feesn

ypes of cancers may also be treate gioma; ©

chotestgaleapiceyelinddarhodysihdéfnotagethonemitstaderidnga either

granulosa cell tumor; ndroplastoma; hidradenoma; islet cell tumer;
Egple Gt ki A S R L A

leiopnna; Iipraynsarcomacinyohlestesiachaferpaomytsaractivators,

- rhabdomyoma; rhabdomygsarcoma; ependymoma; ganglioneuroma,;
* glioRFSaBIRBTERISH A TRRRTRRL A HRG AT e RRE o ISR SHRES

neurgs %&%E&%i&@;%lf&i&@ﬁh@@ma;ﬁ@mm@a@ga@@imm@zved with the
10

paragang

ma’'nonchromaffin; angiokeratoma; angiolymphoid 10

hypeeplasiriitrsssRelRIRE BAGRIAPSclerosing; angiomatosis;
» Plomangiofma. hemangiorpdothieliamaiiemMRNY IR ule thereon is used to

hemangiopericytoma; hemangiosarcoma; lymphangioma;

lymptemspomyoraapiampiaiedioshr ot pHEaIgECeF e R RS iREned
chondrosareoamas YesaIsamaPhyligges; fibrosarcoma;

25

30

Any of alarge number of available and well-known host cells may

" be used in the practice of this invention. The selection of a particular host

is dependent upon & number of factors recognized by the art. These
include, for example, compatibility with the chosen expression vector,
toxicity of the pepticies encoded by the DNA molecule, rate of
transformation, ease of recovery of the peptides, expression characteristics,
bio-safety and costs. A balance of these factors must be struck with the
understanding that not all hosts may be equally effective for the
expression of a particular DNA sequence. Within these general guidelines,
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15 hemangiosarcoma; leiomyosarcoma; leukosarcoma; liposarcoma,
lymphangiosarcoma; myosarcoma; myxosarcoma; ovarian carcinoma,
_rhabdomyosarcoma; sarcoma; neoplasms; nerofibromatosis, LVIG:
W&%“ﬁl%gg.&fherapeutic uses of NGF binding molecules 20 ggyaj%g@°YAgﬂ73
binding molecules may be used in the prevention or treatment of
NGF-related diseases and disorders. Such indications include but are not
limitegiprariv bR heingirkisdeblionierk @uitilanbatsiypaijry e (such as
associated hyperalgesia and allodynia, neuropathic pain and.associated.
hy SaealisEemesa SRR AT BBt BRI AP TR (e Séing
sympatheficalyinainiaiace: 2xrainodealinmatatiotsyndromes, acute
pain, tension headache, migraine, dental pain, pain from, tr a, surgical
pain, paiﬁq@%%ﬁﬁﬁg%ﬁﬁ‘ﬁﬂﬁﬂ%ﬁﬁ) F‘&E‘é’&%‘é@r@aﬁ%ﬁfggﬂﬁgﬁi}%ﬁﬂ@y
5 disgases,.and (rHgeminal paurRdiad FhenmeRtidesand noddiathpeptides

of the invention have therapeutic value for the prevention or treatment of

othdesilied asBapimiesds Rr NEPTEs B ba Tt RSO AP BLASSovell
imj SHMAL UEGE NCORNINERGE Het Y Berasiue: Bladderkrpsgriasis,
cargg(legr es%e%gg%?piagﬁgﬁ éti{(}:{%fn er and melanoma), 83 WO b
2006436839 R 0HUIS2005834273 chronic alcoholism, stroke, thalamic

bain Syndiame, SIabeleR AsQUIEtIN IR SPUCRAREYALIER. For

("AIDS"), S emotherapy, general ache, migraine, cluster

10 heastaahsiepbiddi plase dgntivdindechasquize mymdbemesd. dewidedle
infla ation, arthritis,,rheumatic,diseases .lupuys, oarthriti .
infl %’ﬁ? BOWeF i%(gr%‘g}lsﬁn S a?élr% lé?/%u .5?3% es?es ﬁ%}%{%ﬁ?ndalt% ry

or npgtahiedotesityr diserdersypsoriabis, hin 3Tl dussajtimnnis and

inflammatory components, sunburn, carditis,, dermatitis, 1, tis, neurifi
ol BB S0 SEEHREME LIHbT it o SR Qo L der g Lt
e_pi@ieﬂlaj,tiﬁéeﬁe@@mggr sgl&i%m@w&_&raﬁa yiepiex 196 rBalidehate
visceral motility at respiratory, enitourinary, gastrointest or }

1 Svaskanide iBHS etﬁ@g?@érﬁ%‘,’%ﬂ%&g @%(’I #%&2?%@?@%
genaial gastojptestnal disprdess, calitis, gastey THearation dimdens) 2:

ulcers, vasomotor or allergic rhinitis, or bronchial disorders. Therapeutic

useSEFRy Belidinhsisririghesicistaa Brefrr TRgJSRIHBIRRh G agEHs of

the preseaLinueRtenOiad o, msAlaARd sk et AYSIatEKing
signaling within targeted cells. The present invention provides methods
andcsreajergitdeseducing the amount or activity of myostatin in an animal
by administering an effectiv a ne.or moresmyostatin.pinding

20agents to %%m w%%fslri?l ggé%gg%p%%ﬁ%%rei@r% Invention provides ml
methorgapiide ggents foajreataygtinpostatinyrataibdoisorderganianhemistry
aane%)anu%rslgng administering an

Uses of the Compounds
In general. The compounds of this invention have pharmacologic
25  activity resulting from their ability £o bind to proteins of interest as
agonists, mimetics or antagonists of the native ligands of such proteins of
interest. The uiility of specific compounds is shown in Table 2. The activity
of these compounds can be measured by assays known in the art. For the
TPO-mimetic and EPO-mimetic cormpounds, in vivo assays are further

30  described in the Examples section herein.
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effective dosage of one or more binding agents to the animal. These
myostatin-related disorders include but are not limited to various forms of
W@F[ﬁ&lg‘}ﬁ@?tmg’ as well as metabolic disorders such as diapgiesant 49273
related disorders, and bone degenerative diseases such as osteoporosis.
As shown in the Example 8 of U.S. Ser. No. 10/742,379, exemplary
peptibodies of the present invention dramatically increases lean muscle
mass in the @ itino/futhrsapeutiodsksT His APHIVIBOREHAYCOIPPIEESTH

the.in vitro binding and.inhibitor iV CH ;
R B A A M R Sl b S SR 3l
disofdhesringiodaeistrophiie siinthras Duchensedodisetiar algaetbebyof

progressive muscular dystrophy, Becker's type ) r.dystro
DR 0 RECA A A By B I € g SR o) ghat
5 infaptilerabie ookeny mtisatddradysptising ferdepaniple) biodkicng the

myostatin through use of aptibodies in vivo imprav he dystrophic ..
pheRBIPR BHthR RO AR P OURHATNS (LSERar %’é%‘éﬁ‘;‘m of
(Boganowish 61 aket200BY, Nakirm430hBTHI dsiofuaficabeamplbey include
peptibody increases lean muscle mass and incre?s gﬁthe ratio of Ieéa;,ntﬂ,’s

T :

mu SRS PRCINRTEX B Hio 46 R s SbRFR B in ERSPB I RER

Additianal sausslenyastinggiserdsrs disenbent Jaranicidisepse: praivace of
amyotrophic latéral sclerosis, congestive obstructive pulmonary disease,

10candwir ASSideddaprairing, elriaiaietii R AREATRL oRPlkarpR kits
Cac@&ﬂ;(ﬁ?on%xg@%%}é@é&@Qﬂﬁ@_iﬂ%@&&?ﬂz{wﬂg RWABIHMCRIbeNo allow

athy mice by a. systemically administered myostatin (Zimmers 15
et alorsigeayion. dhethempramptersarsrfibfer isemidaganormal or
concentrations of myostatin-immuporea ﬁ@_g(g}g%\@/@éﬁgﬁg@sbﬁj
i3 . , 10Y
incrae(:%‘%(()ar |%r}%re8r]1;eél>?$n %&gﬁbxlggrelate?muscle wasting and was
inverssiyrielgies¢éndabirdenmass! (Sohzalof iGrimddierdrigiopiey] Favamie
USA 95:14938-14943). Additional conditions resulting i SUNGLre it
2550 A8y BRI S R oAb o D A AHSEE N e
wheglshiaér; 4ot ehon ged EOesi-gie ta dyekmdtiness, bone fracture or
trauma, and [ & microgravity en\fronment (space
flight). For€ FOSTRHI O OTeaC Ve protein was found

t60( Zi?(irfasg%‘g{ftglppf ﬂlg@% 5&@&&@@#@%&@&@%.

: . It was also found that the muscjes of rats expgsed to .
ol R AT BTG A SOIL G CEl e i
2 dncreasae emRh RasIiBGamparthy thdbe musaienobratsivhichn

were not exposed (Lalani et al. (2000), T.Endocrin.167 (3):41_7-28%. In , |
addfEBR, megenteried mereRsdsEsr Ao o sacy innirages the activity

of an EPO receptor. In general, any condition treatable by erythropoietin,

on

- such as anemia, may also be treated by the EPO-mimetic compounds of
the invention. These compounds are administered by an amount and
25  route of delivery that is appropriate for the nature and severity of the
condition being treated and may be ascertained by one skilled in the art.
Preferably, administration is by injection, either subcutaneous,
intramuscular, or intravenous.

Therapeutic uses of TPO-mimetic compounds

30 For the TPO-mimetic compounds, one can utilize such standard

assays as those described in WO95/ 26746 entitled “Compositions and

78



3 0 related muscular atrophy appear to be related to myostatin. For
example, the average serum myostatin-immunoreactive protein increased

ith WO 2006/036834 PCT/US2005/034273 in groups,ef,ypung.,-.
Wﬁé‘f%?@g?sg%), middle-aged (36-75 yr old), and elderly (76-92 yr of )bmen

and women, while the average muscle mass and fat- free mass declined
with age in these groups (Yarasheski et al. T Nutr Aging 6(5):343-8
(20ahdtihas slsmbeemghdegaial mydsGtiovgérenkiodtesninistinide In

increased myogenesis and decrgased adipogenesis, (Lin et al. (2002),
Bié@ﬁ&ﬂ%@%ﬁ%@oﬁggeﬁbﬁﬁg&% %ﬂ?ﬁefogf%uﬂeﬁﬁing in adults with
increasedimuissigiffiass arsedesieabeck fatwaclin diatotlandieptine an
secretion. Exemplary molecules improve the lean muscle mass to fat ratio
in SYETFRERRS %%H&éﬁ%é%%.%ﬁ%%%?ﬁ W§§?§E1 has now

5 beendoung e rssedgidiencyauals inhaad slugatleaadaxpeession
is upregulat)ed(}g%Zr%rdiomyoq _tesjiegéf%r infarct }gshgma %i}t al..(1999), T
CePijetsiamsion)Soshrerdizres YelEHE MBS BERIRVERS R the
heartsnusele MAYIBIRIP\E RSoNaRk ) et rUSHE AfiekiMare d. SThe
Myostatin also appears to influence metabolic disorders including type 2

diapetesiateminéonalatderirfitensydedrraihod RpsaigRrhinenghithe
°bg§g§§§g O@gm Jagont puesiatinbasiieenhone Rdmprnyehgable

ob etic phenotypes of two mouse models (Yen et al. Supra).
101n #dditieatiiteringpmusplnindsPblieatiicingan ybstanh levels may 20

improve e strength and r stee) ' tive
bone disgggé%. %%é?%eerﬁafg}&d%g& oragggr%&p?é%&g{g‘rf&%%%%ﬁ%em
miceasiiawechinnigdseth dimechkbourterraaycddrshyoferapiovsth a variety
humerus and increased mineral content of both.trabecular and ical
port SF0%8 TEGIGE MISTE e et SE A Clngl Lt S
musgle-hadss3bsétamiicions. aEX@0QRrCatelfifiisdisedst Fad)tiES8 thirt

_the present invention, an exemplary peptibody jncreases, the lea scle
B s e S
inveplisARise RIvitesiMetbeds, aaibpadgentedonbingreasing nmuscistatic
mass in food animals by administering an effective 30 dosage of t

he
my SSERARSBIRIFY SHEA I ARHO RS TRE RIS f‘&afrﬁﬁfh%ﬂ*afosusf
myQ @%ﬁ%gvﬁgpﬁgﬁc' ideicaldmall spaciespesiediaresatiniBeo
2006/036834"PCT/US2005/034273 binding agents would be expected to
be eiebisinrcionNiroreiesalimmnsaeanddisket raliirrdroag- and

2 oZ%&SH}M?&M‘RS&G%QHWQM. caitle, chiskemdurkeyssabd ATDS
result in thrombocytopenia (e.g., AZT). Certain wound healing disorders
might also benefit from an increase in platelet numbers.

With regard to anticipated platelet deficiencies, e.g,, due to future
sm‘geiy, a compound of the present invention could be administered
25 several days to several hours prior to the need for platelets. With regard
to acute situations, e.g., accidental and massive blood loss, a compound of
this invention could be administered along with blood or purified
platelets.

The TPO-mimetic compounds of this invention may also be useful in

30

stimulating certain cell types other than megakaryocytes if such cells are found

to express Mptl receptor. Conditions associated with such cells that express the

9



The myostatin-binding molecules of the present invention may be 5 used
alone or in combination with other therapeutic agents to enhance their
therapeutic effects or decrease potential side effects. The molecules of
Wi 2U8p48E Y invention possess one or more desirable but unExpECHEE/ 034273
combination of properties to improve the therapeutic value of the agents.
These properties include increased activity, increased solubility, reduced
10 gearadation, nereased Rafidievedyceahinxisiy tynaéedpradand, are also

immunogenicity. Thus the molecules of the present invention are useful
for Wifaody seonmeibisgivREivR-addition, the properties of

hydrophiligity epehhyglippRQRISINCALERE £oMP Yt Eie R IRRiPKeRien Beny

well balanced, thereby enhancing their utility for both in vitfo and 15

esmawmmmmﬂf@émégﬁd%aéﬁf]ﬁﬁ’ﬁ?%?ﬁﬁirffﬂéi@ slgsired,
PRI degies Slaglihe D psoL MR DAIR IR ASORIRR e, The

ility in the body, while also aving a degree of solubility in

hpudennmtpeimﬁstmemmpmnuwobﬁmééom@mmmm & mammal
putaL!%/e Sltet}?fr%cig%n %%ofs%ﬁ?%ﬁ) rt'%% \5’7 ?Sa?m?gn lﬁ‘% Such
t|n ful for

myostati |n INng mo ecule e pres on are usefu

treatingitidss hjectleorréimyddnidehilniol thhrfglﬁmnnaggxmqﬂazamnune@red

oy SRR AG MCE e o S SR o S 2 SBH  nconporated

10 detgetisig.and quantitating myostatin in a number 25 of assays. These
assays are described in detail in U.S., Ser. No. 10/ 742,379. neral
oo oSt LT HHOICEATBR T o R RN S A LR ol

captumagenis Rdinband srmekibeqiryastiiieldt and/elnaiaisayscytes and
S|m|Iar to those described, for examile in Asai, ed., Methods in Cell Biolo

y arelainibeties HesshBiibd) capsdemeebIL i e anelipsHiR amount of
(1983} Jhe snyestatinsRipdingimnplecie maydhelabeieshine sarecaRNNer

or may react Wlth a thlrd molecule such as an antl -binding 87 e
152006/03643£1E RISI0 BT B -‘=‘-a which is labeled to

enable my&g@%@ &%P&Lea{ﬁgis %dz EHEHH ' SYRmRIE,ylar

myostatin-bthding molecule or a third molecule can e modified with a
detect'aﬁt@r,mgﬁye sisell wscoivdnaiisiohvishrotien thetspantbygaritiieh

R P e S L

10:585). Tﬂmrougraspeanghpqmaatarzassayx,om@;baimamﬁenﬁwasldumgeﬂmds

steps requi e%after eac ination of reagents. Incubatio
steﬂi? %ﬂgz}l% Bout %Sseconon r%o Severar i O%UII% p&f}f%ra 7 %roa%le o
ab%ﬁ&rbﬁﬂﬁﬁé&&ﬁ@ﬂ@@ﬁ&ﬂrmm bﬁ%&vé&&ms;éhhsim&bamdndmam&irs,
deng (9 other hyperproliferative conditions, such as hyperplasia, psoriasis,

contact dermatitis, immunological disorders, and infertility.
The present invention also provides methods of treating cancer in
25  ananimal, including humans, comprising administering to the animal an
~ effective amount of a specific binding agent, such as a peptibody, that
inhibits or decreases Ang-2 activity. The invention is further directed to
methods of inhibiting cancer cell growth, including processes of cellular
proliferation, invasiveness, and metastasis in biological systems. Methods
30 include use of a compound of the invention as an inhibitor of cancer cell

growth. Preferably, the methods are employed to inhibit or reduce cancer
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upon the assay format, volume of solution, concentrations, and the like.
Usually, the assays will be carried out at ambient temperature, although
they can be conducted over a range of temperatures. Ther i f73

YBA '{({)3i6r§éiing molecules. BAFF-binding 15 molecules of this invention

5

10

15

20

25

30

may be particularly useful in treatment of B- cell mediated autoimmune
diseases. In E)a_rticulqr, they may be useful in treating, preventing,

amete it hdingmeiianess pretrssssifg trpusnantiaitiagceystévitgepisals,
erythematasus gﬁ )R, j isea onditions.
Other preferred mﬁaﬁns%ﬁ?ﬁ%@%oﬁgﬁa%(? %ﬁﬁ s%(#ﬁgf{é%\lﬁgfor
B-cetielynsiseynsy stresc ergp essagsngf chisanaitignoedh atsbibepsestdo

treaf. inflammatory conditions of the joints, Inflammatory conditions of
joir?th %g%%har%ﬁi;%oa}% 5",g%%glggtﬁog}léﬁﬁg}dasn*é‘%ﬂagﬁa%?qon&gm S%?é’é% IS,
millions offffecplecamrtevuidélRtyemethiod afttitdipissardiseaseioh25
articular jaints in which the cattil and bone are slowly eroded away by
- PIBTISTARE O & BBl M FRUTa C ATER e i A S BRREG
fromnbetyngwahmenbrand] IhscdiscasapayidavaiieNedmrHigs @bgs and
structures, such as bursag, tendon sheaths and tendons as well as extra-

articBisr ARSI, SRS RS iR RS cakhi sy s farm gaimals

splegdh 30 hyrieb, @Q@gﬁ@@@jg@mg@[es, nervous system (central and
peripheral) and eyes (Silberberg (1985), Anderson's Pathology, Kissane

(ed.), 11: 18988k PlBsBRGBLle Bromispeioiosaodts o sibiehithis
is acompleniRintAiagasachArRCIRTIZE AR LROSNSIAING Lhandes iy

articular cartilagae and reactive proliferation of bone-and cartilage around
the §6AYY HstEd afimigHs e htbRrmgi st ed tvaligroessan dhatam igpdesult
romdi loeRRrBALAIR LT SRANRSOF CRANHAGKICS: 0.3 SN0 Al uiched
anabolic stimuli. Changes in sbme matrix molecules of articular ca%’lage

repbradseoipughe i instedantaitidiithdrendtiaiting 093y efheuraBtitar
dis inics of:North America, Moskowitz (ed.), 19:635-657 and
T SRR R P
andvinoehiatorsdfigreot arplebevesrtocheruseftikind tiethét tleatmientof
these apd relate ditions. BAFF-bindjng.molecules may alsa he useful
e bl e S R S e
acuiegpancreatitislafitSiodzheimeherdiscaseinsthroandiner as6RE0S Siis
autoimmune hemolytic apemia; cancer, particularly cancers related to B
cel RF REHE LR ?,f@‘?ﬁ?f’jﬁ?ﬁcfaﬂgue syndrome; cirrhosis (e.g.,
primary bilaiytishesisdataipbsieséegssnsuln diabaten), faVRIde solid
glomerulonephritis, including IgA glomerulonephritis and primary

gloMHERGRSnESN FECTESBRRMHARA fargomas. Carcinomas include those
malignant neoplasms derived from epithelial cells that infiltrate (invade)

the surrounding tissues and give rise to metastases. Adenocarcinomas are
carcinomas derived from glandular tissue, or which form recognizable
glandular structures. Another broad category or cancers includes
sarcomas, which are tumors whose cells are embedded in a fibrillar or
homogeneous substance like embryonic connective tissue. The invention
also enables freatment of cancers of the myeloid or lymphoid systems,
including leukemias, lymphomas and other cancers that typically do not
present as a tumor mass, but are distributed in the vascular or

Iymphoreticular systems.
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syndrome; Guillain-Barre syndrome; graft versus host disease;
Hashimoto's thyroiditis; hemorrhagic shock; hyperalgesia; inflammatory 20
WB%\{)VOEI g’i&gase.;. inflammatory co‘ndition.sl of a joint, including]1Lg5}:,55~1%3[)Ugﬂ']tgz73
psorla?lc Arthritis and rheumatoid arthritis; inflammatory conditions
resulting from strain, sprain, cartilage damage, trauma, orthopedic
surgery, infection or other disease processes; insulin-dependent diabetes
mellitus; is¢hemic Mjundiipchdiagiterebtalssakemiareu: fheainsfulrjoas
25 a result of trauma, epilepsy, hemorrhage or stroke, each of which may
cath A R BRSALGLAGHATBA FoISaH NP RRE AN RERE A g 1S RERgT R
AR euRYS TRVLICHIREMSY T Pl 1S e Ry Hhelsiosua dSifmpimultiple
myeloma,; multiple sclerosis; Myasthenia gravis; myelogenous (e.g., AML
andeding e EaRim R LR Ien R, %EE PHPGRTEGumor
smelahel %ﬁ@gﬂ%@?@ﬁ&é}ﬁgﬁ H&M@Hﬁ(ﬁlﬁh@%ﬂl@@ﬁﬁ@@é FShoma;
osteopordsis; pain; Parkinson's disease; Pemphigus; 89 WO 2006/036834
Pcmmmsm@mwymﬁﬂgm&%wﬁ%%eedﬁﬁﬁ%wﬁm and

inf'%818}@%9&&5&%&%?%@&3&%@&&@9eaaxaﬂftﬁmme&m&pre-term

labor; psoriasis; Reiter's’ disease; reperfusion injury; septic shock; side
effémtsrfrbinmac ianéast taorapyalSiogrems kypritrgenidsarcinsmmpahds;
temporal mandib 5jaint disease;. t % |
oS T e e IRAE LAk et

1 othrdmbecytepenis, Buoven-Petastabistaly Stidichridmascklitbs CondicedieH,

Therapy. The therapeutic methods, compositions and _compounds-of

i ot e e el A e
othex-eytdlipesics eljtbieMpladtepidtrhesitadapbeetis; faadigrerihterdnkids,
growth factors or antibodies in the trea entoof isease states entoma:
chaPHBRHRIRE B BIHEPRIM geawﬂﬁggapf e RRRIRR BT

antigipaied thatthednyeatbigcemmpo ehdwillpreyehusafekindoeating some
forms of thrombocytopenia in combination with 15 gener%\/gtimu tcﬁs of

1 henROHTREI; QUL YRR OB e ST SP T g RERST I e ke,
SMURIARLIREINSe ) BB s, SFars aj”xé@@fﬁﬁ;(@@t&hedﬂdkﬁm

inhibitory factor (LIF), oncosta-tin M (OSM), or other molecules with
medHRrhoEyte AYrAETAIHG LRI PRSI AN CaR S BASRAHF MISETigand.
Addilianal eXIRlaL) EYIBRaesRL LeMAP e JRROr S At e dPcel
co-admirfistration include 1L-1 alpha, IL-1 beta, IL-2, IL-3, IL-4, TL-5, IL-6,
|L- 1t moksnglstimies) ki fethirukeosr amatme Meabr pagk seiyeer;
olopysiamiatng gL (b, BRGbdoisderenaliad haiRlak,
Zegor?ggﬁéh% in (-;hr*gcrlgﬁ?}ﬁ—gN- céta, of IFN-ganmaf It?n furth}é}rhge useful to
adniiiptetseithreosian iddmeocstyor Spqueniiaiysaarcstfoding anoentong
cancer {(small and non-small cell); malignant peritoneal effusion; malignant
pleural effusion; melanoma; mesenchymoma; mesonephroma;
mesothelioma; multiple myeloma; myosarcoma; myxoma; Myxosarcoma;
25 neuroblastoma; non-FHodgkin's IYmphoma; odontoma; osteoma;
osteosarcoma; ovarian cancer; ovarian (germ cell) cancer; pancreatic
cancer; papilloma; penile cancer; plasmacytoma; prostate cancer;
reticuloendotheliosis; retinoblastoma; skin cancer; soft tissue sarcoma;
squamous cell carcinomas; stomach cancer; teratoma; testicular cancer;
30  thymoma; thyroid cancer; trophoblastic neoplasms; uterine cancer; vaginal

cancer; cancer of the vulva, Wilms' fumor.
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25 soluble mammalian Mpl receptor, which. appears to have an effect of
causing megakaryocytes to fragment into platelets once the
megakaryocytes have reached mature form. Thus, administl;ajt]!{pﬂrfézcg}f{j an. o3
WiivauvE 36mpound (to enhance the number of mature mega%aryocf es
followed by administration of the soluble Mpl receptor (to inactivate the 30
ligand and allow the mature megakaryocytes to produce platelets) is
expected Fﬁ%&p@@@i@%@gfw @hsipulating plededat 90
WO 2006/036834 PCTIUS2005/034273 production. The dosage recited
abcholpBaiape shplertertoreanipenRatear SIRAIMETI B iponents
in thedharapeniiccampasition Fiagressnahthebiasies patienh anhe:;

monitored by conventional rnethods. In"cases where the inventive

conpeurriktaracad berdis esthpuaric be pillommralapd] gpmor; theca cell
Sme%%@“? and el gelizdhe. Liobe, inphuded i’i’ﬂflosarcoma;

generally’be ascertaihed experimentally By techniques nd assays known

in thrbadad oty exempiaby cangesafcameueps sl g ngg BNt ma;
d 1 I aF: ical. iti a
?%rgéf%%‘a- %%du%ﬁﬁﬁoﬁa%ﬁ?g&%ﬁ,&%ﬁﬁﬁ%@&i%%ﬁ&%% ;

present invention also grovi using pharmaceutical
compasitrithefithedpuenthvibcompountsnBy ghptsrngdicsotical

compositions. may be for administration for injection, or,for oral

pul %%%/n %? é%lggﬁgﬂ%%%?ﬁ%l%}’ oaﬂ%fﬁfgr%%salg}a adn n%ﬁ?g{ra Oc})rlr?i?n general,
1 the HyerttaikSEHcenspassedipharmaceutitalainp asifonsatosiprising

affective amounts of a compound of the invention.together with

ho PRI RSO HFeREEREEE Solubilizers,

emuisifierssgivuantman teatcanterscSus Nl wapinasiions jnclude

diluents of various buffer content (ems:, Tris-HCI, acetate, phosphate),

pH SREARE NS SR ol aRRRAR GO TS P YO T 6 LBRIBTIY
agepts Jeen 8AnRAlysehate SQ)papticadsants assaskig,; acid, sodium

metabisulfite), preservatives (e, Thimersol, benzyl alcohol) and bulking

1 S5ubbRINeBE! s3] CRIBM SEOMA ARSI IIRE BB PE AR BIANBAIS PR fhto
partlg&#@%ﬁ%ﬂ%&ﬁﬂﬁ; A PAGHERRRAUNES A HASRAVACHGARI].
polyglycolic &cid, etc. or into liposomes. Hyaluronic acid may also be
usedhalpdpasythisratayeh aves trecTfeep BEPW MetRPsORNatney: divd ey il
the 8:’%%”@5&%”- Such compositions may influence the physical state,
stabl}ty}? rate of in vivo release, and rate of in vivo clearance of the
present pritenseudideskativbEFSendmg xRésvidgion's Pharmaceutical

Sciences, %19 0, Mack P blishi Co., Easton, PA 18042) tment
2 ges 14SETT RRA LR e e FET0 oA Ror reatimen
compiosilionz: eyl kespsepased iNidigderfoBmciotmdasationin i®dlude but are not

limited to pain {including, but not limited to, inflammatory pain and associated

hyperalgesia and allodynia, neuropathic pain and associated hyperalgesia and
allodynia, diabetic neuropathy pain, causalgia, sympathetically maintained

25 pain, deafferentation syndromes, acute pain, tension headache, migraine,
dental pain, pain from trauma, surgical pain, pain resulting from amputation or
abscess, causalgia, demyelinating diseases, and trigeminal neuralgia). The
peptides and modified peptides of the invention have therapeutic value for the
prevention or treatment of other diseases linked to NGF as a causative agent,

30  including, but not limited to, asthma, urge incontinence (i.e., hyperactive

bladder), psoriasis, cancer (especially, pancreatic cancer and melanoma),
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WO 2006/036834 PCT/US2005/034273 dried powder, such as lyophilized

form. Implantable sustained reLease formulations are also contemplated,

as are transdermal formulations. Oral dosage forms Contemgl% glofo[ 273
WERRES H 4re oral solid dosage forms, which are 5 descrlbe&"genera‘fﬁ

in Chapter 89 of Remington's Pharmaceutical Sciences (1990),18th Ed.,

Mack Publishing Co. Easton PA 18042, which is herein incorporated by

refarangce aSolidHosagedenhitatnietabletsdrapstidiabpits, angehrssigmmune

lozenges, cachets or liposoma r teing
m%ﬁ%@%cﬂ’&?%ﬁmﬁ éﬁﬁ)éférgg corigr:?p(%ls or{%e(lfaléj f %%%%Z?Aﬁ%ﬁlg&e'
pr%ﬁg%@i@lmgm@h@r@ﬁa&@oﬁeﬁsﬂ—w@maatmumnm@wndromes,
Liposomal encapsulation may be ysed and e Ilposzf_l es ma%}/ fe
BRI BTG G D1 Baron NBP o ehej it

5 deﬁ%ﬁgﬁﬂa%w& Seligdlesanelfonma torteed iksapteticiiigivenadtory or
Chapter 10 of Marshall, K., Modern Pharmaceutl S, 1979 edi ed b G S
15 BukHde Rrsderdingisias, PRYERFHESTD
geHSIRéJR&tEO@HHﬁiHP a&ﬂhﬂ%@@&ﬁ%ﬁwqaymzﬁ@r@@%m amehg@fwascular

ingredients which allow for protection against the stomach environ

andirstesgsectoromie mﬂmgmyxafcﬂ%dﬁﬁ@ﬁéh AtherR FRESGHE! Rispe C Samiage or
Sp%f:'flpa b epniemplataafe.owbdasade s aldhe abavey 20imyarinay,
com oun ssary, he ‘compounds may be chemically modified so

10 thagenibdelivayy i siffiTatiotinAtEnersIatie SRevi N UMGHi REERGRLer gic skin
contemplated is the attachment of af hqt&&gntggmcgmggu Getric
mofg%nﬁgor{%’éﬂx efe sal1 P glety pe%%?ﬁ b|t|on of proteolysmgand
(b) mupakaont@mmibﬂmmwmmm @tmﬂmcaﬁwmuh@m@d
deswed he increase in overall stability of the compound and increase

?1 time in the body. Moieties useful as covalently attached

veh|cles imHis xehtiosnsymisshenbadinptheleoubese. Examples of

such moieties include; PEG copolymers,of eth Ien c
15propylene%]966§’9§§?’6‘6‘>@ﬂ HRoI HERIRRE %ﬁ’ %IF ik g}%/lr???alco of°30

Polyyinyd:RiH alidoneans:RatypietRgostae gﬂmmyﬁaﬂ%bmh@‘lﬁ&keﬁmd

Davis, Soluble Polymer-Enzyme Adducts, En mes as 1981

YRt ot e U AR e B FERS G Fz%') o 8%

WileysIIRISEIGREs N rx(fa%tm PP An B3 DY e mBtksieiin 4RQ8Rk e
Appl. Biochem. .4:185-9

thepolymers that could be used a
polyigsagdiokormeranarsopyosdinbioenpagm i %&Pﬁﬂgn%c‘é‘%ﬁuca
;ousage; a hovenale B Eﬁﬁf&'%@%oﬁ&%&@%@h\%@mﬂ@m

g_l
forms It |étﬂl g)poss le to use salt of a modified aliphatic amino acid,
sucmﬁsmmumlatq@@shmm(%éﬂz@ymal comprising administering an

effective dosage of one or more binding agents to the animal. These

myostatin-related disorders include but are not limited to various forms of
muscle wasting, as well as metabolic disorders such as diabetes and
25 related disorders, and bone degenerative diseases such as osteoporosis.
As shown in the Bxample 8 of U.8. Ser. No. 10/742,379, exemplary
peptibodies of the present invention dramatically increases lean muscle
mass in the CD1 nu/nu mouse model. This in vivo activity correlates to

the in vitro binding and inhibitory activity described below for the same

3¢  peptibodies.
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amino) caprylate (SNAC), as a carrier to enhance absorption of the
therapeutic compounds of this invention. The clinical efficacy of a heparin

forr[?%lation using SNAC has been demonstrated in a PhasePII trial210 134373
W&%\gd&ﬂ’gﬁf)y Emisphere Technologies. See US Patent No. g?@fﬂ?ﬁ
"Oral drug delivery composition and methods". The compounds of this

invention can be included in the formulation as fine multiparticulates in

the form of, GI@MHRSBMBEIRIS AP RRHEIE S T PsRIHds BBh EB®uchenne’s
formulation of the material for capsule 15 administration could also be as

a pEWRSHLIY AN ERRA IS SIS BIEVEAT A5 B TR e flp@tiic
CO“%H&%EE?%f@oﬁfﬁéﬁﬁ%%@&ﬁf%%ﬁ\%ﬁg@wﬁgﬁm'may
b

all be included. For example, the protein (0 be formulated

(sushussiWonippesemhbranthicdesiie rReeiexesbrBIT Al dief At o
sconiaing 1\%’) &Eﬂﬁggﬁ&t&%Eﬂ?&?%lﬁ&&@cﬁsaﬁt{ﬁgéﬂé‘é?ﬁeﬂ@&ﬁ%ﬁﬁ%%d

containi olorant flavoring agents. One may dilute or increase the

voluhredyfsterdaepimnatyofaied themsiomente aroidelrohldgshaneragscular
dilugniscold Inchids, Sabalvi pises pebgdlalihaanitolgs BElpee.
Cto ) 1

anhyg?ou sé&, cellulos ucrose; modified dextrans and starch.
Certaienindagppiepsibitsl mine missebéearsedisd ditkerssinotlidingeesdsitha ratio of

triphosphate, magnesium carbonate argf sodium chloride._Som

o B R e T ErmoueE S oS L ERANCT RO 0 9 below.
1 cEmcompresgdiddrvicalbddisintegigrisodyrbenitelficed dhtheifatimedation

of the therapeutic 3 i,n%o a Sa%”d dosage form. Materials used a

disiFHEr AR OB aR a2 h L iRt TP &S e S ﬁalﬁ:&ﬁ?ep‘%monary

commeygial disitedrans based 3@ \WK) 200686834 rthritis. For
PCT/US2005/034273 starch, Explotab. Sodjum starch glycolate, .
AmSEARPISoEABHTtarB SRYARAYRIHIFGEE FRMIBHE SHRlE iR nduced

- algingtargelatin, QEARGS: Wﬁlsﬁé“ljéh% Mmeihdicrlillose PR immers
sponge ahd bentonite may all be used. Another form of the disintegrants

1%re telinssRisle FanoRieS CXERIPIGe SRS ISR may be
uSEQ&&%%?&@eﬁl@)ﬂ%@%@mﬁ%@&mﬁ%ﬁemmmﬁ%

gums such as agar, Karaya or tragacanth. Alginic acid and its sodium salt

are atsmqsgidhasenigmt%étmgs%@ﬁd@isfﬂﬁbwgéc&é@%m@%‘é% .
therapeuis.pdentiaqeierda oL, 1ohad Bhlelag egﬂ@gﬁm@

from natura proaucts such as acaci Iragacant , starc
Oth&iS in8RidéMBReiapas| okt HME) cotiiticolrsdtiEChandscle wasting

B eSS U S i (YEAR
wheelchair, prolonged bedrest due to stroke, iliness, bone fracture or
traumé, and muscular atrophy in a microgravify environment (space
flight). For example, plasma myostatin immunoreactive protein was
found to increase after prolonged bedrest (Zachwieja et al. ] Gravit

25  Physiol 6(2):11{1999). It was also found that the muscles of rats exposed
to a microgravity environment during a space shuttle flight expressed an
increased amount of myostatin compared with the muscles of rats which
were not exposed (Lalani et al. (2000), L.Endocrin. 167 (3):417-28).

In addition, age-related increases in fat to muscle ratios, and age-

30  related muscular atrophy appear to be related fo myostatin. For example,

the average serum myostatin-immunoreactive protein increased with age
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alcoholic solutions to granulate the therapeutic. 15 An antifrictional agent
may be included in the formulation of the therapeutic to prevent sticking
during the formulation process. Lubricants may be used as a laye

Wk?et%'gé?ﬁ otité therapeutic and the die wall, and these can m@lﬁd@j BapypE>T
not limited to; stearic acid including its magnesium and calcium salts,
polytetrafluoroethylene (PTPE), liquid paraffin, 20 vegetable oils and

WaxaSrSaklsT &&M@(IIS -BEayralkd) ,hmdsﬁd—sgmﬁ] @s-Bodivdlaengd elderly
sulfate, magnesium laury| sulfate, g%%% g%%ene col of ano %andfat—
moledaigr K HE BABEWSEAEH an]tls that might improve
the ﬂgyﬁ@@g@@@@&tﬂ@awdﬂmdgmm@tmmﬁmm al. I Nutx Agmg
rearrangement during compression might be 2S added. The %h%qnts Jnay.

incla@R 3200 pydemtseine W AR LR AL 0 A
sdissolition of hecampomndialihi devaaten itpthenasiuqbiset al. (2002),

enV|ronment a surfactant mlght be added as a Wettlng agent urfac ants

. 5 B {5ty
SOd#{&g éﬂ&%&%aﬁt&mﬂ@ %&@@&a@étﬂ@ﬂa@a@eﬂdﬁ@ idetergents

might be used and could include benzalkonium chloride or 94 WO
20064086834 PRIHMIEEY0S/DSAZPS IBEHOEEHEILeATRISAGE TS et ratio
potentlal no nignic deter ra8nis Fpg& 1&Quld be included in the formulation as
surfac?aic%ets mdt o aur(gen%acrogo 400, polyoxyl 40 stearate, polyoxyethylene
1 mydrogenatechdammom;@ﬁmmsmvg b@@ﬂdﬁﬁi@h@éﬁé@?&t@feg%d atlow

| 0,60, 65 a f
e ATy BT Ttk R T e

and se surfactants” could be present in the

fornuﬂ@ﬂqm@fdh@mmeo ald etﬁiﬂ)yg_@ihgmelsﬁ £0:A-Rixiherifore,
different ratios. Addltlvei tke in Iuded in the formu‘al%hgz,e of
enhéﬁé@cﬁ}ﬁaﬁg%ﬁﬂé‘ %‘fﬁ?g ves poeten%ﬁm aving this
propgégﬁ.%g;_@efgﬁg}s@a@&the fatty aC|ds oleic acid, linoleic acid and
linolenic acid. Controlled release formﬁglon ﬁgﬁ%g‘ irab g{erm duding
1%ompound Mivassivalsearrsars it STRoT {6 A TR matrix
which permiis Hialeass ingitheadptiaentalidacaingditabangrasBrgemia,

gums Iowly degenerating matrices may also be incorporated mto the

formansiehesly:, Torfmmapse, 136k chmrrraiiaHe heq ARG mprove

contigliesisleass éﬂ@a@ sfbisdauensionbel aveataed. supra)
based on the Oros therapeutlc sys em (Alza Corp.), i.e., the drug
encldsasﬁmiaosemmﬁﬁegm@l RSB SRBP S RRad

Atehc coatlngs afso 20 have a dela release effect
bone diseases. It has been found, for example, that myostatm—deﬁaent

2 USh dry n%‘é%ﬁcr&{%ﬁ §éﬁﬁ%@8&@5§o%§s@r§§8’cﬁ@? @é@&{&atwe
ome onten yed
mice showed increased mineral content and density of the mouse humerus
and increased mineral content of both trabecular and cortical bone at the
regions where the muscles attach, as well as increased muscle mass

25  (Hamrick et al, (2002), Calcif Tissue Int 71(1): 63-8). In the present

invention, an exemplary peptibody increases the lean muscle mass to fat
ratio in mdx mouse models as shown below.
The present invention also provides methods and reagents for
increasing muscle mass in food animals by administering an effective
30  dosage of the myostatin binding agent to the animal. Since the mature C-
terminal myostatin polypeptide is identical in all species tested, myostatin
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Other coatings may be used for the formulation. These include a variety
of sugars which could be applied in a coating pan. The therapeutic agent

could also be given in a film coated tablet and the materials used in this
WRIMAEEEP divided into 2 groups. The first are the nonentéffcl252005/034273

materials and include methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, methylhydroxy-ethyl cellulose, hydroxypropyl cellulose,

hy%%&ﬁ(%%%’éﬁ@@@&ﬁ' BlOSE, S BRIOPXHNEIY1EE1H8S muscle

providone the polyethylené glycols. The second group consists of the
enteriesanerkddulatsiet soamiciayiesierp by fmpananicireosfsluding
20%6%?&@%%&&{%?%&(3%@1?&451@ A mix of materials might be used to

IIm coating.

provide thé optimim llm coating may be carried outin a pan

coater or il efluptstatibddreiihg m@ssioﬁth@aﬁﬁ@ﬁmm@rm may be
s SeIERLTOIne %iggoo%’lﬂt%afapdat%%er in '%ygg%mggég&%e{y%h{g%ce

“present” protein erivatives thereof). The protei erivative) is
delfesaditerthetithgs ot & madecrabwehiletmbiznidendiecye Ses motessles

the | ithelial lining. to the blood stream. (O f this incl
A B R RES (EOBtP S SR o R S A 1000 ISRt T

10 %bﬁ{mﬁ@ﬁ@ﬁ@f@c@a&iéé ieiuprotide trethte) pBntiquelet af {iO8Nts.
Cardiovasc. Pharmacol, 13 (suppl.5):.s.143-146 (endothelin-1). Hubbard
ot Ao PTRER T e S ETL 72 1A ST TFS, STy sfedticed

10(198Ra daladh | vaRhsR4: hARSE(abareRINsR) D Sdiredtiabd March
1990), "Aerosolization of Proteins", Proc. Symp. Resp. Drug Delivery II,&E

K eySTREr OB (rEREMBIA AP RGHISh Y rRG R RS SRLS BB &1 4Fe
(19g8). &W@E%Héﬁé‘&%ﬁ@ﬁﬁ%&ﬁiﬁ&ﬂ%@ PRIpeGERsss factor a)

and Platz et al., U.S. Patent No. 5,284,656 (granulocyte colony stimulating
factbydcrhdinimaauiby drenhabisiy Htbe 6PRRORRENAbHIE & Kot are

20 . . . tor , .
e ANEC AN ER PR ConOer: DERY RATAM el Al

15dosedphaieily, andpowste: iBhetélisabll sowherade pathitiantsnhgsehave an
skilled in the. art. Some s ifi m i ilabl :
oL ehe sl maren el o mma il Rl georpon

nebalizbbiommnistsline thithadiycleddle eo 1Stving sl ddissorfrichiility in
R T T T
by Glaxetne sitesearab:T kaollesRask - fiteitr Garefinanassd the Spinhaler
o A SR, Tl fed B R plotd Mavengluses
useful for treating a “subject” or any animal, including humans, when
administered in an effective dosages in a suitable composition.
In addition, the mystatin-binding molecules of the present
invention are useful for detecting and quantitating myostatin in a number
25  of assays. These assays are described in detail in U.8. Ser. No. 10/742,379.
In general, the myostatin-binding molecules of the present
jnvention are useful as capture agents to bind and immobilize myostatin

n a variety of assays, similar to those described, for example, in Asai, ed.,

Methods in Cell Biologv, 37, Antibodies in Cell Biology, Academic Press,

30 Inc., New York (1993). The myostatin-binding molecule may be labeled in

some manner or may react with a third molecule such as an anti-binding
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30 All such devices require the use of formulations suitable for the

dispensing of the inventive compound. Typically, each formulation is 96

WO 2006/036834 PCT/US2005/034273 specific to the typ ice
W&ﬁ?ﬂﬂ%"‘&:‘énd may involve the use of an appropriate propgié&t%%/gﬁgﬁg ,273
in addition to diluents, adjuvants and/or carriers useful in therapy. The
inventive compound should most advantageously be 5 prepared in
parficulaig domMah R AVST MR PAIC IR SiReHE lesethaino tndéaicted and
microns), most %r;;erably 0.5 to 5 pm, for most effective delivery_ to the

diseEHanbR R PRI RRTRRIG AdTaspl cBdIRgTeRse e BohiRitstes

such As-RNaIN$R: MAUHRIIWWRl. SRSl Ry AR BRI HRREich
10 ingredients for use in formulations maﬁgsclude DPPC, DOPE, DSPC

andapORC baraidbyyrinart suslRtansHA B ETEEReprits Aty be
5use&é§%’a‘%ﬂcﬁ ?&f@me?z;&lé%ﬂs?gﬁlé@{mﬁ*@%@ﬁim&aﬂ%l%kszzssg;

Dextrans, such as cyclodextran, may be used. Bile salts and other related

enlanoebsrn{38PBp, Mded, Rasholdkko8dd cellulose derivatives may be

used. Aming 15 gcids, may b S LS8, fer %ﬂﬁﬂ%‘ "
Also, the lt?s%%lf pgggr%neg,pr%é{r%%%égﬁgﬁ)ﬁr micrl%ls%ﬁgﬁﬁgs/,é?nclusion SHeps
compiexes requiteet sffreeeaficanielbrs bonieinplaets. Hombidiiongeps can

suitable for use with a nebulizer, either jet or ultraseni i i
o BTEAHE AR S ETRe A Mo B (it DeR 5B 5

1 pcongaRtiaticn abahe it hives2 HHong oéhidle gicallyatiotivérpeotdlh dppemdl
of solution. The formulation may alsq include a buffer and a simpl sygar
et R I e e s e

ressure

nebulizan{ormelaien maliabsa sanavarsurfactaa: tenfpdticee) pltventh
surface induced aggregation of the protein caused by 25 atomization of
the S¥ititieh ??ﬁf%??ﬁ?%ﬁf Aid QEFBEJIARBFHALIFSRRRE SIS with a

metered-dege.inhalgr device ik genarallv copmeised fingyrdividedng
powder containing the inventive compound suspended in ag_éopellant

15wittnoiedeattiestod thiprietantiomnenast SsanariTHiy Basrybbhbeationar of B-
mat?éi%?éﬁ?ﬁ?é’c?%%ﬁ@!&%@&ﬁ%é@s SH@E&%MQ&O{R@ QHAGBDAReR] in

hydrochlorofluorocarbon, a hydrofluorocarbon, oraﬁydrocarbon,

incliciagrtgchiersiuorgrrtalmsatreviingoosnges paognosing lupus,

PCT/US2005/034273 dichlorodi ic fl ol,
e st Agaadhaiemetens o ieraite e
surfdetamissinoldiderstithitan Gibleateefac sdyadéuitiins Oiclode ey

2 Oalsorggdlijgt%gj Icgrslc%rs, including B-cell lymphoma.

The compounds of this invention can also be used to treat
inflammatory conditions of the joints, Inflammatory conditions of a joint
are chronic jgint diseases that afflict and disable, to varying degrees,
millions of people worldwide. Rheumatoid arthritis is a disease of

25  articular joints in which the cartilage and bone are slowly eroded away by
a proliferative, invasive connective tissue called pannus, which is derived
from the synovial membrane. The disease may involve peri-articular
structures such as bursae, tendon sheaths and tendons as well as extra-
articular Hesues such as the subcutis, cardiovascular system, lungs, spleen,

30  lymph nodes, skeletal muscles, nervous system (central and peripheral)
and eyes (Silberberg (1985), Anderson's Pathology, Kissane (ed.), [:1828).
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surfactant. 5 Formulations for dispensing from a powder inhaler device will
comprise a finely divided dry powder containing the inventive compound
‘and may also include a bulking agent, such as lactose, sorhj 0
Wfﬁé‘?’l‘ﬁf?g{’,sfﬁehalose, or xylitol in amounts which facilitate di%%é%ggéti@g@m
powder from the device, e.g., 50 to 90% by weight of the formulation. 10
Other deliver forms Nasal delivery of the inventive compound is also
cantemaplatedis Nasabdetivenyjdtowistasgdssagteoizittrdeganeraiy e
blood stream directly after administering the therapeutic tioithe
nORARGRA S AR &?F&‘é%%%ﬁﬁ%ﬁ%?fﬁg%%%ﬁ& % %%g%ung.
F%Eﬂiég%%d‘%&%ﬂa@ﬁhd elveninehitiestiosecllitnetintehaotive process
cyclodextran. Delivery via transport across other mgc us rgmtt:)gsapoes IS
algbasgnestaphis & B0 iba BRSPS A He R e SHPOUNd-is also
5 coptempiatedy Brasalidelivaptfotmulatienmasenkaendtrin thelerties ale
with peptides. Dosages 20 The dosage regimen involved i methé)tdafor
treatiinytivecatitvge deperiseH t OREToRSHA %SB%%%WH?}%?B%‘%’SI——'
a0 AISIGAN. SOnSeTBaNoVSClaremRis DSk atljon
of druigs; e.g. the age, condition, body weight, sex and diet of theééﬁglent,
thet SE08 FitTodmanh Fhifecticet 2in{Eo9Rx ik R Reama othdr Miricyr

faciors. Genarally WAL shavlg beinthedanse gidd-#0aR
m%%g%%%ﬁ&elg\%mdgﬁé%%ﬁ%%per kilogram of body weight,
10 prefesabiy:@. b hesmindgehatsperhiligram. Specific preferred
embodim The inventors have determi referrad peRtident of
sequence%%}:"gigfg%ﬁé%qggs%Ygsm%%%e?eﬁilndsch)f ac:tivityr.1 ‘I?hg .
invaptaeNarved ddituitehdeisenimelidisefetens sudutingastinapmcreatitis;
preferred peptides combined with prefetred linkers an i feuRd;
stryeke NS BEE0 3 éﬁlﬁﬁ 65?/85&%#§ tﬁese tJEi?le%ferrgél{lm
pepfides: istad darTabladl-belovankinkarhagdanc sale cshbewiifapokexia;
Active peptide sequences are shown. in bold and are .derliré% (‘)Fa15 le
1511-%@%?@6%14@@@%%%%@aﬁéﬁc@/&nﬁwgé}lﬁ%v-f ity 'NO: 1

M D&E‘s@&%ﬁ g,%%l&&%%M HehBR KRR AIMSRFREMncluding IgA
TCVVVDVSHE 616 Fc- loop- " dpasture’
glomerulonephritis and primary glomerulonephritis; Goodpasture's

syndrome; Guillain-Barre syndrome; graft versus host disease;
Hashimoto’s thyroiditis; emorrhagic shock; hyperalgesia; inflammatory

20 bowel disease; inflammatory conditions of a joint, including osteoarthritis,
psoriatic arthritis and rhetumatoid arthritis; inflammatory conditions
resulting from strain, sprain, cartilage damage, trauma, orthopedic
surgery, infection or other disease processes; msulinndepeﬁdent diabetes
mellitus; ischemic injury, includmg cerebral ischemia (e.g., brain injury as

25 aresuli of frauma, epﬂeia sy, hemorrhage or stroke, each of which may lead
to neurodegeneration); learning impairment; lung diseases (e.g., ARDS);
lupus, particularly systermic lupus erythematosus (SLE); multiple
myeloma; multiple sclerosis; Myasthenia gravis; myelogenous (e.g., AML
and CML) and other leulcemias; myopathies (e.g., muscle protein

30  metabolism, esp. in sepsis); neurotoxicity (e.g. as induced by HIV);

osteoporosis; pain; Parkinson’s disease; Pemphigus;
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51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL
HQDWLNGKEY Amp2 101 KCKVSNKALP APIEKTISKA
KGQPREPQVY TLPPSRDELG GIEGPTLRQW 151 LAP.RAGGTKN.

WEVEHAEIIKG FYPSDIAVEW ESNGQPENNY KTTPPVLDED Ugy/es4273
GSFFLYSKLT VDKSRWQQGN VFSCSVMHEA LHNHYTQKSL SLSPGK*
1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV
TCEMXB%&'I{% P&éﬁ%&n@f&é& ¥ LREMEMHNAYIding
KPREEQYNST YRVVSVLTVL HODWLNGKEY EMP1 (1Gly LCI _~
K CRSSKIOALFE RPIERITSK RfecwmhRem re- e pPakgsppsoriasis; Reiter's
GG&%&X&%@%J%%@@%&&EW&%@ QRGN RVRLLE Yo
KGFYPSBIAY EWESNGOPEN'NYKTTPPVLD 201 SDGSFFLYSK
LTVBRERYVHIOr Srevuysdowvendleen dinmvirorestesuspd aapdibular

MDKTHTCPPG PAP \VF , .
TR S o BB R EN Y B VIR AR Y operia
K P REEEAYMSTY R NS QDWY NGKEN; EMPOY 2@ Hastagp; uveitis;
KC%%ENK%IETAPIEKTISKA KGQPREPQVY TLPPSRDELG
GTHECHEEH Minkers) 151 TWVCKPQGGT KNQVSLTCLV
KGFYPSQIAMUIRMESNGOREX NYKIHERR D2 0l-SDAS Eph®kitions and
LTVDKSRW VFSCSVMH EALHNHYTQK,SLSLSPGK* .
VIDRCPRRF BB A PSR SR PRA R B DR AR DY, Tlome or in
10TCYMYBNM SR GhthfehieaRtddAel BMKENVINN RGMEMINAKFopoietic
KPREEQYNST YRVVSVLTVL HQDWLNGKEY E@gm Gly 101
KCWWAE%@WT%W@%@F@W@? SR gament o
GG EXSE GRS inkartehinl bl W EISBQYDhd Glatelet
LVKGFYPSDI AVEWESNGQP ENNYKTTPPV 201 LDSDGSFFLY
SKIdefiprRsiey EGERNGRRE\AHRA T TREESSE @ prove
MDE IR GPEE BAPHLE GG ¥RERREESHHMIBRIREbmation with
TCVVVDVSHE 651 Fc- loop- 51 DPEVKFNWYV DGVEVHNAKT
15K P REEON NETH Ry S hTvateioByia REREs Enfbar (@bl B Pther

KCKVSNKALP AP] PO L ctor
oA e N B LRGeSl SRR L foctor (5O
TCLMKGRYPS htuEViHe SN G.IDR BNNYKHIAV (250)L oSPiss prolecules
LYSKLTVDKS RWOQGNVFSC.SVMHEALHNH Y, S GK*:
T MR R BAPEL T CPL Y o L KPR D AL RpE A Pl d Wil Vipl
e i ey .
2 R SRR AEC TSR KL ORRER DY Ep LSRR LS 15, L5,
GGETYS AbGSY Istivasiaing SRk TWOARK P 6 GITKISR\sBinulocy te

TCLVKGFYPS DIAVEWESNG QPENNYKTTP w/4GlI - :
colony stimulating factor (G-((‘_)Sﬁ, E'}lz), -:lt:ntegeronyalpha-(IFNnalpha),

consensus interferon, IFN-beta, or [FN-gamma. It may further be useful to
administer, either simultaneously or sequzentially, an effective amount of a
25  soluble mammalian Mpl r.éceptor, which appears to have an effect of
causing megakaryocytes to fragment into platelets once the
megakaryocytes have reached mature form. Thus, administration of an
inventive compound (to enhance the nurmber of mature megakaryocytes)
followed by administration of the soluble Mpi receptor (to inactivate the
30 ligand and allow the mature megakaryocytes to produce platelets) is
expected to be a particularly effective mezans of stimulating platelet
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linkers 99 WO 2006/036834 PCT/US2005/034273 201 PVLDSDGSFF

LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP 251 GK*

1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMlSRTg@/ .
WOEHAIBYEHE 653 Fe- loop- 51 DPEVKENWYV DGVEVHNAK 20303427

KPREEQYNST YRWSVLTVL HQDWLNGKEY TMP20 (2Gly 101

KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG

CQEYrPESAPTHINKB Sy Foitdd QWY Glcald BE SG s TdNEd\bompensate
SLTCLVKGFY PSDIAVEWES NGQPENNYKT 201 TPPVLDSDG

FriorsreTastidonal esoerrRis ESUR IR APRPREFPRIESTIG 2B jogTess

SPGHE MRS gJ&BP&mﬁbh@ﬁ&ﬁo ELEPRKRKE FhoSRI PEV
TCVVVDVSHE 654 Fa- loop- 51 DPEVKENWYV DGVEVHNAKT

KPREEQWMNSTyRYere theryy b\ samNpsrandsaypatyigd ée gomppsitions
KE B! R ount to
5 GQ@%?&%%%&I@ &@é%ﬁ&%%@ﬁf’e@ RV LRRBSRBEL G ount to be

varia QWLVALGL QRSGGTKNQV.
SLiehike P PShetalip WESNTORENNyRImansdly binkessyigpes and

NHEPTER BT L BBk TP PAPE L GGBS U HE =18

VFRRRKRKDAbMISR FRENSTEWVDVSHE 655 Fc- loop- 51

DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL

HQDWLV\’?‘g’\l/%’é’?‘“&E‘L“E'f 7 E0T RERVSNKALP APIEKTISKA
10KGQPRERIW:ELPPSRDELG GEAEGTFTSD linkers) 151

VSSYLEGQOAA KEFIAWLVKG RGGGTKNQVS LTCLVKGEYP :
SDIAVEWESRSET CEPENRY BB DenRE rmaceutical
SRWRQENGRS & BNNEAL N 02 oI B EhSI G RGICe ttical compositions
MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV

TCORDY SHpEBEEEAEEP fon BEEREITY O DCRAETART nesal

KPREEQYNRT otRMSMeIMb HQBWhNHY GhREddfal, thRinvention
KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG

15GGBHAREFRSF PRESRFCI5EcroBBonEems RRKEEHEFipctive amounts of a
KG GG NONSEASn datner @QX‘P%&M&C@&% Ebble diluents,

YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE 251
AL Ry TatkSs, Stigbiirers simKstfiereppaysnfandg epearriers. Such

VF%%I;{%I&E%QH;[ WRRI B W YRGB R Eitent (e.g., Tris-HC, acetate,

phosphate), pH and ionic strength; additives such as detergents and

20 solubilizing agents (e.g., Tween 80, Polysorbate 80), anti-oxidants (e.g., ascorbic
acid, sodium metabisulfite), preservatives (e.g., Thimersol, benzyl alcohel) and
bulking substances (e.g., lactose, mannitol); incorporation of the material into
particulate preparations of polymeric compounds such as polylactic acid,
polyglycolic acid, etc. or into liposomes. Hyaluronic acid may also be used, and

25  this may have the effect of promoting sustained duratiory in the circulation.
Such compositions may influence the physical state, stability, rate of in vivo
release, and rate of in vivo clearance of the present proteins and derivatives.
See, e.g., Remington's Pharmaceutical Sciences, 18th Bd. {1990, Mack Publishing
Co., Easton, PA 18042) pages 1435-1712 which are herein incorporated by

30 reference. The compositions may be prepared in liquid form, or may be in
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loop- 51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRWSVLTVL
HQDWLNGKEY ANG2 (2Gly 101 KCKVSNKALP APIEKTISKA
KGQPREPQVY TLPPSRDELG GQEECEWDPW linkers) 151
WSS TKNQVSLTCLVKG FYPSDIAVEW EHNGQPENYUS2005/034273
KTTPPVLDSD 201 GSFFLYSKLT VDKSRWQQGN VFSCSVMHEA
LHNHYTQKSL SLSPGK* 1 MDKTHTCPPC PAPELLGGPS
VFLERR 0%@&!—%&%&1?}5}%@% MV EWO HE S 4AtEBIdQ0PDled rel ease
DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL
HOQfwrrwiasiory e drq zonerpladkas SR EEP Rl fpsiulations.
KGQPRERQY Y JLBPSRRELG GLADHGQCIR linkers) 151 |
WPWMCP‘PECW‘E%G‘I‘KNQVSL TCLVKGFYPS DIAVEWESNG
QPENNY KrTegiared Dsme Serineexermy siis Rosape oo »énich are

SVMHEALHNH_ Y . * = cal Sciences
R L e R
TLMISRT B GV VMOVBREGE8g7CIobpston D ESMRNVIN is herein
DGVEVHNAKT. KPREEQYNST.YRYVSVLTVL H Y
A TR R B R B SR RSP R P B SRS
GG GBS WEGRMikersied, Th Qv EDAMINE G BR KEGEBEETproteinoid
KNQVSLTGLY KGFYPSDIAY EWESNGQPEN 201 NYKTTPPVLD
SOV ST SIS TR SR T BRT Y R T TG for

1 SLSLERGIE, biRIKDHT GRS RARE kb B8 MALEPPARKDIo. 4,925,673).

TLMISRTPEV TCVVVDVSHE 659 Fe- lpop- .51 DPEVKFNWYV
DGWM?W@@E@E@BWN@?WM 2R S BOPNESKEY ARIGI (2%
101 &Lk ADRUC AL AR EQPREPQ WY IAPRSBRELSE). A
GGGGDWTGDM peptide 151 QVKEDAMMFEG PRKEGGGDWT | _
GDMEVKE DAV RrsbRiseiRes TRV th/ResRpsiic is sivenin
CLV&I%\E%@E? %@Wa@gﬁﬁ N@,%o@%‘f’ﬁgrﬁﬁéﬁ@ss%%g lited by G. S5
YSKLTVDKSR linkers) 251 WOQGNVFSCS VMHEALHNHY

17 QBhBESPG K. Wdtkipdesxhenple STREPESAIPOBIISBESeH AR gigsvral, the
may, repar : i - p HSSred 1
prefggr%{) %ﬁ%ﬁﬁﬁ%ﬁ%ﬂ%@%ﬁ% are iﬂ%;l{t%%rg%t eer&f?\%rr}lt.s
limitingidBednpléd:Rrepecstiornghifst Sopstomach snaxamplerds ahe release
inventign, the disulphide-constrained. idl -Con4 was inserted into
the ﬁlgr%lgr;é 18%@%1 ?ﬁyo%ﬁﬂgg@gﬁ%fﬁfﬁﬁe éalﬁt-i%%eé sequence
D157E 13811803 ebifkchil(Eig2Anplated are oral dosage forms of the axbove

20  inventive compounds. If necessary, the compounds may be chemic ally
modified so that oral delivery is efficacious. Generally, the chemica 1
modification contemplated is the attachment of at least one molety to the
éompound molecule itself, where said moiety permits (a) inhibitior: of |
proteolysis; and (b) uptake into the blood stream from the stomach or

25 intestine. Also desired is the increase in overall stability of the compound
and increase in circulation time in the body. Moieties useful as covalently
attached vehicles in this invention may also be used for this purpose.
Examples of such moieties include: PEG, copolymers of ethylene gl ycol
and propylene glycol, carboxymethyl cellulose, dextran, polyvinyl alcohol,

30  polyvinyl pyrrolidone and polyproline. See, for example, Abuchowrski and

Davis, Soluble Polymer-Enzvme Adducts, Enzymes as Drugs (1981 ),
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TN8-Con4 QEECEWDPWTCEHM (SEQ ID NO: 147) The peptide

insertion is between Fc residues Leung and Thri4o and includes 2 Gly

residues as linkers flanking either side of the inserted peptkgl %,8%%&)273
W?ﬁg“ﬁ@ﬁ?%f) TNS-Con4 construct is labeled with 15 Amgen c ohe

The carboxy-terminal TN8-Con4 fusion peptibody (Fig. 10B) includes a 5

Gly linker and is labeled with Amgen clone #5564. Both clones #6888 and

#5564 WHIE I ans RuBadsinaE Wakpi:teneniional aethoits KNOWDHG67 -
those familiar in the art. Both_clones were fou ss at high leyel
vtk R Rt AR e bt

Th@dﬁ?ﬂ%%é‘%ﬁ'ﬁ?é%bﬁ?@)@—ﬂﬁ%&ﬂl@ MayassalahilizedditefidVPreferred
guanidine-HCI, 50 mM Tris, 8 mM 101 WO 2006/036834

Pcfp/uémmahuw Wﬂ@@ﬁl?%ﬂ@oﬁetgggé?ﬁmeﬁnth mixing,
5 for 1 hourg ], rh§ra98@ g@@é&‘?ﬁg peptnedigasnarersaioldeshitana

the solub Inclusion’bodies by a 1:25 (v/v) dilution into a refold buffer

Comﬁ@@mpmamwmrwmamm@%iﬂd tHRmeyseamime il
8.5.Th | ¥
3Siey Sotliesdnapibadiesaie st ranuisniniterelo

refold reactions were allowed to stir for 48
hourmrapdummmhmmmémrémmmmﬁswm efigary of a heparin

rev rse se HPLC p, iderably
8"‘% ao EhEEDS 7 ﬁ% re o%erea&\%lonr%@a@%ﬁggz %%?rml#gll Fc
1 oTN8cﬁianétéx$b@t@mﬁ%@@d@lmg@mwapmmmwmm “Oral
Purification, of the refolded Fc-logp Ir\ﬂﬂ9 on4 and carboxy- terminal Fc
TNETES TR R AR e S ha s 226510%h process. First a recombinant

Protein-A TRIuBMBES-REUiH Bradashirdibh deech&thihmiddis thid 8.5 and
loaded with the filtered pe tibody refoldr ction. The column 15 w stthe
wadRERWRH G8IHRFHIBIHRESIBH LR B STRIEWa S &2 i

Colga&wém@aw&@%&hem@@aﬁaqyaﬁaﬁtmm@m fwitba SAITM
Ac, pH3 and quickly neutralized by a 1:4 dilution into 10 mM_NaOAc,

1550 pAARHErAEPAEOTHE 2lR0Re TroRAT A HEB T LORPIFr SRR BBANG

loa B Sepharg gatignigh U@ iRRarmacia)
eql%ﬁ]grlﬁie%%? 15S mM Na%%\%l%o mM NaCIﬁp The peptllgbody

fractions Wevkothnts. endééam|m%@w§oelhm indefeda iR penkd
~and oncergg{a}g&% it AbouL % maiml. ThedinalReals ¢ 25 eJaaRINRCrn4

(#6 oxy-terminal Fc TN8-Con4 (#5564) were evaluated
by Rﬁdr@p@e@é.gf.mspadatﬁasanﬁﬁeqﬁgm@)cw@ PEtHPRE efigle

AR S )RR o st
cart‘ﬁa%temgﬂgﬁrﬂssed peptlbody (#5564).

" One may dilute or increase the volume of the compound of the
invention with an inert material. These diluents could include
carbohydrates, especially mannitol, a-lactose, anhydrous lactose, cellulose,

25  sucrose, modified dextrans and starch. Certain inorganic salts may also be
used as fillers including calcium triphosphate, magnesium carbonate and
sodium chloride. Some commercially available diluents are Fast-Tlo,
Emdex, STA-Rx 1500, Emcompress and Avicell.

Disintegrants may be included in the formulation of the therapeutic

30  into a solid dosage form. Materials used as disintegrants include but are

not limited to starch including the commercial disintegrant based on
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Both the Fc-loop TN8-Con4 and carboxy-terminal fused TN8-Con4

peptibodies were further evaluated in an in vitro ELISA for competitive 30

inhibition of the angiopoietin 2 receptor. In this format the peptibod
WEbHIYEEERith an angiopoietin 2 receptor-Fc fusion for bindﬁ%rfgs%’ﬁ%{wgs

2006/036834 PCT/US2005/034273 immobilized angiopoietin 2. Binding

of the angiopoietin 2 receptor-Fc fusion is monitored by fluorescence

using, am enayiveiinkeduimsnodetessian meathed adsepared as an
inhibition constant at 50% inhibition (IC50). This experiment shows that

thecrebiospRKBricel ese Wik asHoR iR Fe I I IS BRAMh AT EES®
TNBLPRA G R laibeifide obihedredanp TG Gandaepiitid

compared to the carboxy-terminal TN8-Con4 peptibody in mice. In

thisbstudgd ghowpbastfosmnéthrelisinganisregtthriseshlfsadiondr
5PeRy] c Hey jecliaRaRiseMeEs
Dsac?##(?é%g %%qgn éefjr%n%c%g% ed. g’f%%%u&rs, another 5 mice were
harbestedsand fiicowize atdgdopnyy Bersd igaivitisaiseragrsakimirynas
evaluated b, wepla bios faldlelealablie umandafeearpuRody. Since
all tReE&rum “within each b-mouse group was very similar, the groups
wergisintdegettisallow representative samples to be run together on a

single gel/hlot, The 15 result of that lysis (Fig. 16) clearly shows t

both the FRISEESTRA. SonF 3d %b%%&%%ﬁ%%%&%‘g%- %rr%/%%%%e?‘ #%rm
10 TNG-ari: peptibadyrptisishineilbdyfooindmarepsedattreudghasibtaeia,

48-hour time course with no _apparent loss, This result d nstrates that

the FREBTH He STEHEURHR Sl e it 6’%%/@}4?” &yl

peptide insetion. 201 Exappiendthyepalatioe ¢Chadpopomyatylpanaihidone

embodiment of this invention, a novel, disulphide- constrained peptide

TNEPGEY auidyeapappaodmeisl osHulesq Aichh-: gtadpysed in

refeéﬂ&@lﬁfsmﬁmjﬂgﬁrgﬁ&@@fé%%ﬁeuﬁc. _

LADHGQCIRWPWMCPPEGWE (SEQ ID NO: 365) was engineered

13petween LABEBYiERTHL agems Binbeinslasserinindopnriatior s
Squf?&%%vé%%ﬂ E@éhk%%kﬁ&g?@&ﬁﬂg%%ﬁﬁaﬁh@%ﬁ@é@' yerihhts
residues‘were also added at each end of

the TN8-19-07 "peptide as
flankiay fekes] The linat Petivepr g thoragessipmntthis diamBoamd these

FuoBREO NB 07 W e dar e L B A e B B
103 MDARMGH 36834 EICEHIERROEEBARTE FEVE)abquisbpawii(Eig 3B)

2 Oandxlzggg‘!g & |0Q1 sea?l 8%gxe-l;,h goﬁ%‘ﬁqg )ft\ﬁ;[z%rcgyl g lmay also be used such as
sodium lauryl sulfate, magnesium lauryl sulfate, polyethylene glycol of .
various molecular weights, Carbowax 4000 and 6000.

Glidants that might improve the flow properties of the drug during
formulation and to aid rearrangement during compression might be

25  added. The glidants may include starch, talc, pyrogenic silica and
hydrated silicoaluminate.

To aid dissolution of the compound of this invention into the
aqueous environment a surfactant might be added as a wetting agent.
Surfactants may include anionic detergents such as sodium lauryl sulfate,

30 dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic

detergents might be used and could include benzalkontum chloride or
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fusion included five Gly residues between the Fc and TN8-19-07 to serve
as a linker. Both clones #6951 and #6826 were transformed into E. coli by

5 conventional methods used by those familiar in the art, and were f%yuga;dzn

Wf?)z%%?ﬁi"é@g‘*at high levels and almost exclusively in the insofibie Metasion

body fraction (Fig. 4A and 4B). The isolated inclusion body fraction (1 g)
was solubilized in 6 M guanidine-HCI, 50 mM This, 8 mM DTT, pH 9 (‘10
mi},ahreamiamperatueavitihaixing fstddtpamndiierde datureeranchad

reduced peptibodies were refolded from the solubilized inclusion bod

fracBuH Idledin %ﬁmﬁ@f@%@&f@éﬁwﬁ%ﬁrﬁwwé#@@
1 _rseéxltw&mﬂ%%em&éd ized-peRtihadies ware Added, doRnd
WI

b the ref old buffer at 4 C with stirririg. THe refold reactions were

allGegiYeesat ToPASstRIUAS Al PRI a0 e S ated onp SiHS agd

5 gﬁ%gg%?gﬁggg [2eRNes e LG O EGIAORITNEsd 94 4# 001 WAR

10

15

20

siderably more homogeneous by RP-HPLC (Fig. 5) in the
refoteitd drtipreshnhiththe dpbonylatominhtircrTNgin godepeptivedjther

(#65%6)3. opuriﬁcat%ié’?ﬁ 3&?@%&%9&% 2-column process. First a

recombmant Protein-A column was equilibrated in 2 M urea, 50 mM Uris,
20 p1-1 8.Bdditiicadedywitkothe filtdneddeptibo dyreddidioadotiorhaFice

column, was then washed, wjth 2.column,volumes of equilibration buffer
oI SR AP abalsh e BRI Seh I e
WitkoD Gnstividy aikdAet it SRndeguickty, Hevlralizetiynd Inbdititianidhto 10
mM NaOAc, 50 aCl, pH 5. The diluted.Prqtein-A eluate was agai
25 fite-od LR 675 B SRR L SUR ASc LAk GE Bgh o
(Phapgagia)@sy ibiadask mdQ-pavhNa@ne, L0 Na&ix prhlehihemits

peptibody fractions were then eluted with a linear 50-500 mM NaCl
gratfsRee B Rthah A EBIEh FaleRF DB DA CTtheTHEF pIOK ST

"o 00RINELS 04 G165 IB AR BRI Nk on, < 5,
(#6826) 30 were evaluated by RP-HPLC (Fig. 6) and SDS-PAGE (Fig. 7).

BotlEratesrpd Hisch gl St Spsnabanan o elers ity
in t@&x&é&ﬁl&é@ £006/936834, R WY 32009/0342431 finahRrodyctigrapeutic

achieved with the Fe-loop TN8-19-07 (#6951) relative to the comparable
carbystprtetfiiraCoged peptivodyugésasiosadinrrsednsrnasigssay,

oG e R ey e R D PR e
the magb@xmzé}nﬁ}uealm@sﬂmm (#@ﬁﬁ)ﬁtrﬂﬂﬁésfas@amb@ﬁmmt}gwﬁe
St SRR sl ad el e ity o i
The relati®ther coatings may be used for the formulation. These include a
variety of sugars which could be applied in a coating pan. The therapeutic
agent could also be given in a filin coated tablet and the materials used in
this instance are divided into 2 groups. The first are the nonenteric
materials and include methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, methylhydroxy-ethyl cellulose, hydroxypropyl cellulose,
hydroxypropyl-methyl cellulose, sodium carboxy-methyl cellulose,
providone and the polyethylene glycols. The second group consists of the

enteric materials that are commonly esters of phthalic acid.
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peptibody activities are reported as the effective concentration for 50% 10
inhibition (ECso). This experiment shows that the Fc-loop TNS-19-07

“Ptﬂ éP'[IbO (#6951) retains full in vitro bioactivity (Fig. 8). Stability in vivo of

1G

15

20

25

30

f)“TNS 19-07 peptibody was compared to the carboXJLtéP iRk
TNS-19-07 peptibody in mice. In this study, groups 015 mice were dosed
subcutaneously with either peptibody 15 construct at 5 mg/kg. At 4 hours
post injegtigf-bofiagrweit aatgmeedzaad tegrumidelbetetiaras fibars
another 5 mjce were harvested and | eV\;Else at 48 gotc,l‘arstIEac é@&{g&gl
SETORHIas AVAICRAERS AL SRrRTHIST f3F B feRfEbie htiman |

PeRtibasyy b Albsheeertmgyithin each 5- mouse group was very
similar, the groups were pooled to allow 20 representative samples to be
3 L) LV

run togethiergas ¥ he result of that analysis (Fig. 9) clearly

shows thﬁﬁ@%cﬁﬁéﬁﬁﬂ%&ﬁh@@eﬁ? 15W?Q§Héryﬂdhﬂx9@®&dnt
mouse sera throughout the 48-hour time course with no %%ﬁg‘?ft Ios

coPtﬁégmt(@ E6HYEHYSE W‘?ﬁe%&rﬁ%‘?% kRAIASFFRIBY:

’%}t@' %%FQ dily. throsgh,ine; 28,001 56 P Hhecsibsly Bt th@taegrly
etectable at the 48- hourtlme point. This result 5% ests that the _ ;

Fcempeaegigm@mo&mw ORI ADERETSPRT
T 0%9 %ﬁ%ﬁ% é@ §*6§9P aratian @95558@%@% WO

34273 is molecule was prepared as
deBtribed aboive 63 Eampl6elpralite tacstarv@s Enprustet 2b0345934192

(alsp PCT/USQ4/10989 hIS re refe
et o dl ki ol e AR e R
as ademdqmmshzs)wazsmzp(ummeumm)zsﬁa@og;@s@%% L
PCT/US04/10989, filed April 8, 200 g ich is geé? Mﬁﬁgq{&?%\}ed by
refelindavesa MpILIA5TH BIsBERIRBATEH TSI TE 48
prepared as.deseriveckahove ip-exapnle. Rassl mr&teaﬁeeat Np.
10/742,379, filed Dec. 19, 2003 (alsoPCT/US03/40781, f| c 19,
20@@3%@@@%@@9&?@%?&%&%&%%&%@
‘ZR@%@Q' Nl BGR ?ﬂ%@%{iﬁ@ﬁ%%%’%@%@%@éﬁ%%ﬁ)

p e 1l. Example 7
and Platz et al., US. Patent No 5,284,656 (granulocyte colony stimulating

factor).

| Contemplated for use in the practice of this invention are a wide
range of mechanical devices designed for pulmonary delivery of
therapeutic products, including but not limited to nebulizers, metered
dose inhalers, and powder inhalers, all of which are familiar to those
skilled in the art. Some specific examples of commercially available
devices suitable for the practice of this invention are the Ultravent
nebulizer, manufactured by Mallinckrodt, Inc., St. Louis, Missouri; the
Acorn 11 nebulizer, manufactured by Marquest Medical Products,
Englewood, Colorado; the V; entolin metered dose inhaler, manufactured
by Glaxo Inc., Research Triangle Park, North Carolina; and the Spinhaler
powder inhaler, manufactured by Fisons Corp., Bedford, Massachusetts.

All such devices require the use of formulations suitabie for the

dispensing of the inventive compound. Typically, each formulation is
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Preparation of Fc-loop-Amp2 In another embodiment of this invention a
linear, non-constrained 20 peptide, AMP 2 was inserted into the human
WIgGl Fc -loop domain, defined as the sequence

PR3 130T 140K 141 (Fig. 2A). AMP-2: IEGPTLRQWLAARR{EEGYS?
NO: 28) The Fc insertion is between Leung and Thrl4o and includes 2 Gly

residues as linkers flanking either side of the inserted peptide (Fig. 3D).

25 ThedrrleomA MB2seRstcidsirirled:as ARORR SloneH#aitf the
Fc-loop AMP 2 clone (1#6875) was transformed into E. coli by
con9BRtePERAaRE Rﬁb%fﬁilﬁo%ﬁﬁ%ﬁr%ﬁ@qﬁ%sfé%ﬁ Bxpress

at hmlﬁé&eé'éﬁf&@ﬁ&&ﬁﬁ SXelissivaly in the insoluble inclusion body

fraction’(Fig. 17). The isolated inclusion body fraction (1g) was solubilized

30 in 6 M dleriicvieste kaopavnt shog it Mot I prnigeowsly 2eroom
emperature, with mixi
A A s N S e Rt
solubilied inchusie) body frattiebiynld 350/ ipdilutsreiftci@ Miakivary
50 Tris, 4 mM cysteine,1 mM cystamine, pH 8.5. The solubilized
pep?%&?@ﬁé@&&gé drop wise to the refold buffer at 4 C with stirring.
The refold Paactiorswettl alowgddol Scatirites A@-hote sadnshihbataliguols
were evaluated by SDS-PAGE and reversed-phase HPLC. ification
o R r s PO pPIGERS FOae A TR Phocina
1 colump-weas:advdibrated iddvibneas 3RnMdiige DRSO TR itk

the filtered peptibody refold reaction. The column 10 was then washed

with D arhi# Bk RE SBHEGHAIBRERGHBETEAR oW By'S Butlimf used

volupes of RBSrJhe ReRitadefRcHomY as-Shutrd VEh 2R 1R)M DB&iEs,
pH3and g‘{lg%:::kl jCneutralized byal:4 dilu%lon ie#to 101mM Naécr)g%c, 50 mM

NaCHghes cypledadeen FrsipeAwidafilosd agam othersglaied mivares
an %ﬁ)a fRhAese i gatonexehangs.calupalaBharmagial. Amino

equilibrated in 10 mM NaOAc, 50 mM NaCl, pH 5. The' peptibody
1 Fractioits were baemedutedhvithisditeabsOS00mMMIREY gradient, pooled

and concentrated to ahoyt 2 |, The fi G- 2
o e P e
@prepgrkties, v B 2ansisrestedriteaplateiio mouse
bioassay againet a carbaxytoyinal pepibody sion sl (W AMP.2
sequences ke Al deny (F¢ tandem A 55. n%ﬁls’compa ison, the
Fc-tangasorAd/iRZ haprdiiatvalprise ihikfourohbiti: 2qeptides! cisaplaretito

the Fc-loop AMP 2 with qnly t eptides. .Lhe mi ceived a single .
¢ water gf aconcentratci)o 0¥V a%gu*? (tJ to 25 mg o?%iro%oggc yactr?e protein

2
per mL of solution. The formulation may also include a buffer and a
simple sugar {e.g., for protein stabilization and regulation of osmotic
pressure). The nebulizer formulation may also contain a surfactant, to
reduce or prevernt surface induced aggregation of the protein caused by

25  atomization of the solution in forming the aerosol.

Formulations for use with a metered-dose inhaler device will
generally comprise a finely divided powder containing the inventive
compound suspended in a propellant with the aid of a surfactant. The
propellant may be any conventional material employed for this purpose,

30 such as a chlorofluorocarbon, a hydrochlorofluorocarbon, a

hydrofluorocarbon, or & hydrocarbon, including trichlorofluoromethane,
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25 subcutaneous injection of 50 g/kg of either peptibody while their
platelet levels were monitored over 15 days (Fig. 21). While the
Fc-tandem-AMP2 induced a significant initial platelet increase, the tota

I
W@%ﬂ%ﬂ?éswas complete by day 9. In contrast, the Fc-loop Kﬁl&@%’ﬁé’l‘féﬁn

a much smaller response that peaked at day 8 and persisted for 15 days.
These results 30 suggest that the efficacious half-life of the Fc-loop AMP

2 peptinadyimayrbeettisheg s ittatdfie corrbatiohanchtoky-terminal
fused peptibody. 107 WO 0_06/0368]%4 P%T US2005/034273 The: <.
diffeienBEoH AhERMGE BRI FEFShs8 HaY BEH &

€ a consequence of

the,grealel Malpase shiedandemrAnoRiExaipierp aRcharatiful af Amp2

5 This molecule was prepared as described above in example 7, and in
U.SuHactNg: 6,660,843, Example 9 In Vitro cell-based assay and the

, measurerpent of myostatinfignaling: 48-aclbnigure )T asuantitte

myostatin activity and its blockade, a luciferase reporter system was d
devsiopuiterafndy v el PaWdeyANRHRENRES Ny BT RETR AT
signall t MAREANG Y8010, Wass GansiHciadRyISshEloning
a Sﬁgﬁggp%%gqg%egA tandem %’:apeat 15 sgéti_ltjence into a basic

repottemplakiridhplase, MO dortaimmg anwininiah fredtste drnmeat of the

(TAT4 box), Lhe PMARE UG ve 6 %bw n3fegledininmakeletal
mugag%%%g é%%@%%%f Eré’%n?&ﬁ\r?’g/% aracterization of myostatin
1oresponsesahthelsitddevcdlones led to the identification of C2C12-based
clonal reporter cell.lines that were 20.capable of i tagin
AT SR TSRl g i i

and Activin'g| Vites i atina y sensitive and

repragiigiblgirannaiomxampiediada dithe HiodEr(fo hegadneduggream
time-resolved fluorescence) Ang-2 .25 binding as igure 15). in
B e R A
we rﬂm@%(&%ﬂ!s@ﬂ%@ﬁ dR bbb uifaicploliud-limee dengssFarStiatingldte.
Dilutions were then mixed with the following reagents on 30 -well .
1Sb|a@@ﬁ@ﬁ@ﬁ%@iﬂ@&%&%@f@%‘ﬁﬁ&%ﬁgﬁﬁ?gﬁﬁﬁﬁﬁ%ﬁﬁ yvia
Biotinylated human 3ReRoIRINE:AuiMed1saRn TiedshehiRd (10

nM). Assay plate was then incubated at room temper.atgfe with shaliingd
108 WO 20061@36s5xwr vitsringsnssgypprpound is also contemplat

Buccal delivery formulations are knowrn in the art for use with peptides.
Dosages
20 The dosage regimen involved in a method for treating the above-
described conditions will be determined by the attending physician,
considering various factors vﬁ:xich modify the action of drugs, e.g. the age,
condition, body weight, sex and diet of the patient, the severity of any infection,
time of administration and other clinical factors. Generally, the daily regimen
25  should be in the range .of 0.1-1000 micrograms of the inventive compound per
kilogram of body weight, preferably 0.1-150 micrograms per kilogram.
Specific preferred embodiments
The inventors have determined preferred peptide sequences for
molecules having many different kinds of activity. The inventors have
30 further determined preferred structures of these preferred peptides

combined with preferred linkers and vehicles. Preferred structures for
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for 2 hours. Plate next read on a Rubystar microplate reader (BMG
Labtechnologies Inc.). Results were converted to %inhibition, and IC50s

were then calculated by analyzing the %inhibition values in
WERRHITB Y (IC50, 0-100% parameter). 5 Example 11 In Vi

105 PLOGIAM g

efficacy assay (Figure 21) Female BDFI mice are injected subcutaneously
with either carrier fluid (1 x PBS with 0.1% BSA), 50 mcg/kg of

Fo-iapdemaMB2;

volume

tra

is 0.2 mL.

5

&nd

igrotainers containing EDTA. Complete blood counts

ADVIA120 blood analyzer Ealiteckbd Rrefauasbasnhpiimands Corp.,
¢ Tarrytown, 15 NY). Standard bleed days are 0, 3, 5, 7 and 10. Platelet
counts are plotted as a_function of time post-injection. Example 12 UT-7

EpHdBe AR Ol TatiR 100RRMP 2.1/ RkE: 1946 68ABes are

lood is collected from each mouse via a puncture of
thesbawoibitekinds e Ramsiie Fegeercap My are! BRPIR

(CBC) mclu%i?ng differential white blood cell counts are obtained using an

PO Proliferation Assay foreBWIEARIRA (Figure 18) 20 The UT] Af,cl';"
proliferation assay uses human megakaryoblastic leukemia cell lingdhjat
réSpondsotoHmeR e ERO.¢ATE PO FamdHruTHAFEPYD  TROEPSEor otlver |§§p
BPQ Jike splecules,forarowtihand suivak-Grewih fasiars:ate seriallyl amp2
diluted from 1000 ng/ml t0 0.488 n /ml_in trlgllcatee2 @Elggo IRof 10p6 FB5-
1scbles FbHifEd bifjélccs™s: rﬁ‘éoﬁ VS (IMDNM) actoss ter06 well plate.
15060 celstwelareaddedto the @6awel | Platerimt:004220EH0 % [PBS
IMDM. T&%M@Aﬁol}ﬁmd@ﬁw@uge«%@@waﬁﬁﬁymgﬁas\ﬁggaéﬁooo gells per
wett: 5 e taraini FeTZEF0 CONHORK el arey meubateek in aFs-

oop-
h ngq'f'%ggeg V%@E%ENQKN%U%@HQ&@MW gpisith the grov theeEs
factor to examined, viable cells are determined by MT (1 Gly
(3 M} K- d?ﬁﬁ@ﬁﬁ%?ﬁa%ﬁﬁﬁwsm KEGOPREPQVY TLPPSRDEL GGGTYSCE;FGPL iinkers)
yl)-bs63-Gaterrurethoxpbenyl)-2:(4-sttfaphenyb2itetrazetum, inner
salt |ncororat|on (5+/1 hr at37 C ad gro %&%lgn&%sgggg by @.D. 109
W50 ,.- _A SARE \“‘ A5 Fore ErROERRaree) s Not For
>(4.0 0. D Reference Yasusada Mlura Kelt%élnto and Ggsno KJmatsué;ﬂog-j
(1998), "Bt S BSHR Ergthvod and Megakaryoeytic ergntiation gy
of a HunyanvEske Mzl el En ECUT=ETYY ASER FaEh ABEHREZRD9: 180-184inkers)
5 Examplgul3-AMerRate & 60 0RMNSeHIO NI tRS v NyrTTRRVLD |
201 SDESFFLYSK LTVDKBRWQQ GNVFSCEVME EALHNHETQK SLSLSPGE*
T MDKTHTCPPC PAPELLGGPS VFLFEPKPKD TLMISRTFPEV TCVVVIVIHE 650 ;FC-
cop-
51 DPEVKFNWYV DGVEVHWNAKT KPREEQYNST YRVVSVLTVL HODWLNGKEY EnPi
3Gt
101 ECKVSNEALP APIEKTISKA KGOPREPQVY TLPPSRDELG GGTYSCHEGE ﬁgkeg;)
151 LIWVCRPOGG GTENQVSLTC LVKGEYPSDI AVEWBSHNGOP ENNYKITPEV
201 LDSDGSFFLY SKLTVDESRW QQGNVESCEV MEEALHNHYT OKSLSLSPGE
7 MDKTETCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVEER 651 ti»
' 0op-
51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLIVL HODWLNGEEY EMP1
. 4G
101 KCEVSWNEALP APIEKTISKA KGDPREPQVY TLPPSRDELS GGGTISCHFC i;ﬁ,keri)
1.51 PLIWVCKPOE GGGTENQVSL TCLVKEEYPS DIAVEWESNG QPENNTKTTPE
201 PVLDSDESEF LYSKLTVDKS REQQGNVESC SVMHEEALHANH YTQESLSLSP
251 GR*
1 MDETHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE 652 IF’G—
00p-
51 DPEVKFNWYV DGVEVHNART KPREEQYNST YRVVSVLIVI HODWLNGEEY EMP1
Cys>A
1.01 XKCKVSNEALP APIEKTISKA KGQPREPQVY TLPPSRDELE GGETYSLHEG ¢ 3r1’@
variant
151 PLTWVARPOE GEETKNOVSL TCLVEGFYPS DIAVEWESNG QPENWYKTTE wWiAGly
linkers)
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Having proven the feasibility of Fc-Loop insertion-style peptibodies with
the L139/T140 insertion site using several different peptides, additional
WIO&I{)]US 10 were surveyed in the Fe crystal structure. Using Fe-domai

(98 %odellng,

V805034273
twelve different potential insertion siteSere

selected based on solvent accessible surface exposure, steric constraints
within the loop, proximity to the Fe dimer interface and juxtaposition

Q
FHES OIKNOWSF BITeCIBFIURGHOMRSHErPa s tHEEFeRR WBidighterface. The
Fc:Logp.sites that were identified as potential insertion 15 sites are
eTailot AR FanKeBk -5 Ees FIgUTEr 2R oF Tae Y BEIOW:Y Fable| 182 iggp
Specificinsarion sites fortheiumandoGhieseauencesomain LOop P20
nsertion Comments CH2 P25- PZEG Notlprfe;grred Ti I} .. H491E5 )‘in e*rS;)
CH2 DHSTESEEG6THET 2 AGHRD gy HIE st CLTES (1
preferregireRarinteractivecy F7N7ES FI E@Wh@?ﬁ@l@i@%mﬂ@te CH2 B7a
I'%? N781579 -2nd ayv.,CH2 VevskagMNatpraferredireisinteractive
CH?2- CH3 Klo7/Aloe -1 turn linker Ni0O6-PI127 Nlos/Klo? 2na Exposed
L E3DITEALY - = é P R EASBHET 39T AT T o
J-1§9/¥Df2f8 EL6sINIT70 1 Avold tight turn N165- P168WL%26H3 N1gs-N1f7Joop-
N170/NIFEDDHE RYHEMETgy ERRSie “BIRIGHEMOIOGY VIL site. | (oyeon
$181/R162md EH3 EL7 5G] 8dona 81D ytemess;t:b@%:ﬂﬂ% -l t
nosed SN2 A D coment QI SIE LHSAEIR4203 | | gy
N202 N Eexp0sed. NN site low 110 WO 2006/036834 linkers)
F’@WUMW%@%W@I&@WW@VNACEWW‘@Wm@ﬁ‘insertion site

CH3 NA.£:3183/8184 IgA, IgM insertion site Of these potential insertion

S I’\t:r‘ln noort /EX g v\l 2\
wﬁw&% a5 S I T

and evIEATET o Fafibing efficiency and in vitro activity. An additional ios-

COTBSIr UTERES atid e e WitlEH e GIEIRRAE An B VA SHAMmetHE IREY system gﬁ;

G1y4/Glys, epginestedntoiheQrgHpghloap psrreLe GEARGTETSD Tinikers)

151 VESYLEGOAER KEFIAWLVEG T:R_GGGTKNQVS LTCLVEGEYP SDIAVEWESH
201 GOPENNYRTT PEVLDSRGSE FLYSKLTVDE SRWOQQGNVES CSVMHEALHN
251 HYTQOWKSLSLS PGER* .
1T MDETHTCPPC PAPELLGGPS VELEFPEKPED TIMISRTPEV TCVVVDVSHE 656 ch- ]
' nop-
5], DPEVEFNWYNW DGVEV&NAKT KPREEQYNST YRVVSVLIVL BODWLNGEEY Ggéi
(4Gly
101 KCEVSNEALE APIEKTISKA RGOPREPQVY TLPPSRDELG GEEHEAECTET Jinkers)
131 SDVSSYLEGD AMKEFIAWLY KGRGEGGCTH NQVSLTCIVE GFYPEDIAVE
501 WESNGQOPENN YETTPPVLDS DESFELYSKL TYDKSRWONG NVFSCSVMHE
251 ALHNEYTOKS LSLSPGK*
i MDETHTCPRC PAPELLGGES 'V;E'LFPPKPKD TLMISRTPEY TCVVVDVSHE 657 Igé;;
51 DPEVEFNWYY DGVEVENAXT KPREEQYNST YRVVEVLTVI HODWLNGKEY ;2\;1(%2
y
101 KCKVENKAL P APIEKTISKA KGQPREPQVY TLPPSRDELG GOEECEWDEW linkers)
151 CEHMGETRN QVSLTCLVEG FYPSDIAVEW ESNGOPEMNY KTTEPVLDSD
201 GSFFLYSKL'T VDKSRWOOGN VFSCSVMEEAR LENBYTOKSL SLEPGE¥
7  MDKTHETCFPC PAPELLGGES VELTPPKPKD TLMISRTPEV TCVVVDVSHE 612 kf:;:;}
51 DPEVEFNWYV DEVEVHNAKT KPREEQYNST YRVVSVLTVL HQODWLNGKEY [(\,g}craoiT
y
101 KCEVSNKAL P APIEKTISKA KGOPRERQVY TLPPSRDELG GLADHGOCIR linkers)
151 WOWMCPPEGW ERETKNQVSL TOIVKGFYPS DIAVEWESNG QPENNYKITE
201 PVLDSDRSEFF LYSRLTVDKS RWQQGNVESC SVMHELT.HNH YTQKSLSLEF
251  GE*
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insertion site (L139/T140) previously described. In all, seven new Fc Loop
Myostatin constructs were refolded, purified, and tested for activity. The
seven new Fc-Loop TN8-19-7 constructs that were tested included
WHIEHOHEHH both CH2 and CH3 domains of human IgG1 FEQgUs2005/034273
Specifically, these insertions were: G201/N202 (CH3), E169/N170 (CH3),
S181/D182 (CH3), H49/E50 (CH2), L139/T140 (G4-6) (CH3), Y77/N78

(CHZ), AN iRTs AES CHY SO HES inke! oy v NeSeGoRs T UCTGVETerc-

transformed.into, E. caliby. conventional methads known indhe art, and e

were found to express almost exclusively in the insoluble inclusign body cly
1B fractioh St SARGT, THe KASAEER L I3/ T LA (EHBTEH Y Y 77/N74 linkers)
DDsirugissappearaekiockave thetighest tevedsrofexpressiens The

PN ALRIAE 0T IRAaNad odelpig sipegeior), and the

) .
construct showed some expression, but very little. Thgse

C Ui

%

VISt SO EHHZTSG theisoiates

£ 7213 GRS 11 GsdVl]  Fe-

c
E
G
Fc2Bbop*PN'GE9-7 constructs which expressed well in E. coli 20} wers
G
b

VT s i Y ) v ! ii OB EE Wy ¥
uaniding HGd, S0.00M, TS, & VBT B8 010, pekclo clusion e
ody) at room temperature with- mixing for 1 hour. Then, a variety of ox
refoldingFEvRERIG s WEFESERaREG Tor e et 8 tHe FeHEIRER and peptide
reducedyzerhnen TNS-lanicenstineindovsiantifeaptisatgeiolding 25 | . ay
conditions. The three G201/N202, E169/N170, and 5181/D182 cdnstruciskers)

dic? ot FETERTRaH UNGEFARY CFtRE Contitons testad Of the Temdining
fQursEc- gy TN A IEHNStITETs;: 12389/ 140 (G4-6) refolded the best,

rolkaalnuao h A0 LN ZZINLZO. wel QZLAAO

Ua.th. =Y thraao L1 K4 Q. £41 0 o
wihe-tme-fremathingttree TSI ou Y- rrN7o-antKkIor7TATOo TeToitea

with sufficient yield to pursue further purification. 111 WO 2006/036834
PCT/US200bi342 é2atdpleg optimized refold conditions, the denatured

d reduced Fc Loop TIN8:19-7 construct folded from the .
Colubiizoct IR B Ty B S50 ANCRGP RS 3 BFORES,

50 mdibrisTHEse SdmPleAtadhiphi2d Y glyicedb:3hdiystine ob thiMnvention

Cystamine ﬁ#@S.S.,The 5 solubiliz _clqu%e, tibodies were added drop-wise to

the FBfOMD F’ﬁ?&’ér@mﬁrsﬁﬂ‘?ﬁ' g &&fold reactions were allowed to

stir for 72 hours, and subsequentlypusifiptchromatographically. Final

~ purification was achieved by a 2-column, chromatographic process, as
described in Example 2. 63 FrBFpooiserEE381$$40 (G4-6),
H49/E50, W7t é8aniide KLORL 108 indghi RRb61BEGRAN peptide
SDS-PAGE, as illustrated in F,igrures 23 and 24. The yields from tgefsie
fourBRStRd S Era ARt PaLIEanTghid k- dop domain, defined as

10  thesequence DiayEisslaze T1aokKaa (Fig 2A.).
THNE-Cond QEEQEW}:}PWTQEHM (SEQ ID NO: 147}

n

The peptide insertion is between Fe residues Leuso and Thrig and
includes 2 Gly residues as linkers flanking either side of the inserted
peptide (Fig. 10A). The Fe-loop TN8-Con4 construct is labeled with

15  Amgen clone #6888. The carboxy-terminal TN8-Con4 fusion peptibody
(Fig. 10B) includes a 5 Gly linker and is labeled with Amgen clone #5564.

Both clones #6888 and #5564 were transformed into E. coli by

conventional methods known to those familiar in the art. Both clones
were found to express at high levels and almost exclusively in the

20  insoluble inclusion body fraction (Fig. 11). The isolated inclusion body

fraction (1 g) was solubilized in 6 M guanidine-HCl, 50 mM Tris, 8 mM
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15 Expression and purification yields of recoverable Fc-loop constructs Q
N CO 4 ma ~a Insertion Ste wNoE Em CO 0U'E rn H49/E50 (CH2
domain) 0.182 2.08 L139/T140(G4-6) 0.156 14.58 (CH3d '
WOAIRFEREH2 domain) 0.162 10.26 K1071AI08 0.140 023 A miuogﬁoé}sfﬁ”m
four analogs purified the L139/T140 (G4-6) insertion 20 site analog was
produced with the best purity and in the highest yield. The purified

Fc-oop,i wgi@a anplagsorerertusthararalizrdfoxifundiieriahmyosTaiin
receptor binding actiyity ysing an in, vitro cell based .inhibitign as as

e SRR BRI 8°4 REN G SORS A SO SALTE A2 5 RaPTL 24
112 WQs2906/8688¢ PLH US29QE10842 4 tdnavitseote bhsedsnypsiatin 2
inhibition assay results Fc-Loop insertion analogs ICSO(nM) H49/E50

13.4 wreagR g deis- 4o ey ptoirem BN HE ERIPSoBHEYS1 (1%9/140)

50.833R e Rifisdioeioon dsedignanalpasiver lkhersnalyzeg farg &C
FcRn binding usm%a Biacore assay system. Sar%[i'le K107/A108 was not

testeit gmangs Fheisiokhreprsiromuimgihaeresh s fondd beysrars

detepainadiSigE Iy iaaekbases MCREUBBIIONASSLWELE The
similar for the L139/T140 (G4-6) insertion and the original Fc-Loop #6951,

whéfedeoth 8 N8-(Gopi(fesititris considiestyanuory homegsmened ia foe
oA R Eas R TS Sinoec
1 occonypatabhyntbtiPediicd] (Fg-LId)p-1XTN8-19-7, #6951) with an EC50 of
o O P ot e Pef G LR IONRERE MU RUABR
terminal Fc TN8-Con4 was achieved using a 2-column process. Firsta
recombinant Protein-A column was equilibrated in 2 M urea, 50 mM Tris,
pH 8.5 and loaded with the filtered peptibody refold reaction. The column
15  was then washed With 2 column volumes of equilibration buffer, followed
by 2 column volumes of PBS. The peptibody- fraction was eluted with
50mM NaOAc, pH3 and quickly neufralized by a 1:4 dilution into 10 mM
NaQAc, 50 mM NaCl, pH 5. The diluted Protein-A eluate was again
filtered and loaded 1‘i;o an SP Sepharése HP cation exchange column
20  (Pharmacia) equilibrated in 10 mM NaOAc, 50 mM NaCl, pH 5. The
peptibody fractions were then eluted with a Iinear 50-500 mM NaCll
gradient, pooled and concentrated to about 2 mg/ml. The final pools of
Fec-loop TN8-Cond (#6888) and the carboxy-terminal Fc TN8-Cond (#5564)
were evaluated by RP-HPLC (Fig. 13) and SDDS-PAGE (Fig. 14). Both RP-
25  HPLC and SDS-PAGE demonstrate that impxroved product homogeneity is
achieved with the Fe-loop TN8-Cond (#6888) relative to the comparable
carboxy-terminal fused peptibody (#5564).
Both the Fe-loop TN8-Con4 and carboxy-terminal fused TN8-Cond
peptibodies were further evaluated in an in vitro ELISA for competitive
30  inhibition of the angiopoietin 2 receptor. In this format the peptibody
competes with an angiopoietin 2 receptor-Fc fusion for binding fo
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15 In summary, of the six new insertion sites evaluated, three failed to
refold efficiently. Among the three new insertion site analogs recovered,
K107/A108 folded poorly, H49/E50 (CH2 domain) refolded marqinal
Wﬂéﬂ?%%&%% two remaining insertions at Y77/N78 (CH2 domaih %?%‘gftﬁézn
original insertion site of L139/T140 (CH3 domain) with an extended, 20
asymmetric linker folded with a higher efficiency. Interestingly, all of these
novghinseitisaisiteanieamrefaiedimitbraign fieaiothslotrarnyreld pharkthe
original Fc-loop construct (#6951) with TN8-19-7 in posjtion L139/T140
uSiFES I BIRLEORES! MTKERO TOVFRIN S STEME 7 FEYBIEST n binding
canagiivAddbe e opRIeRIMAleR RS ARG A thBipia NN Mt BT

possible exception of the extended, asymmetric linker construct, which

sedmubigimnti- st dhiT e anareas sBRE Rk EcdesighIDar-dRyf 6

5”?"5'{111 e Steric IntpLactions, nibg iRgeredRaRrtigepns dhestcRn
binding interface. 113 WO 2006/036834 PCT/US2005/034273" While all

the purifieBtrleilion frcrinerafdteFeroap il bl té Peptier ¢Esggsapared
funglional assa, able. ke ariainalinserion. sigd 120 AA0and the

extended, asymmetric linker insertion at the same " site’ appeared to be the
mogirpotentf 35Thiseweccidmen strbtad:thetmaliitivieh stieo peptidodiiin

the human | Fc,.as ideniified in Eigure.23, will tolerate inserti
oSO B PRI Pl At frL s S B S IR Red
1 peffegiar fenationglstel . as FaRimbind ngtReplideidesertio mamategst and

utilizing these F¢-loop d ins ¢can vary significantly in refoldi 0

i R 1 BB R D R T R am B ARy
be indiviclyali-opiinizgediO I BxiiZEl FECOvasyRilsbpgtesiayedidigéhe serum
preferable would be peptide insertions targeting the underlined

subvaSRiRIFRC FTHaHS ST MBYY B SrEra BB LIAS: (e iFLSHBN &g pooled to

(L1394@)andtwe Additionak Irops idihe et domaiin(bitUen®1de The
and Y77/N78). Abbreviations Abbreviations used throughout this

1 Sspetsnudtiohths anpbisim@is s berilushesesdhmnge tnaifedarr f&lic
circefgﬁaa&s%ggbé\agaéﬁ@veﬂysa%&sfesarnmgq@dg:@gﬁ@gg#g@o&f%@sists in

acetylate enzoyl-L-phenylalariine ACN acetonitrile A _
antidotipaispé miewsacesttalimepghsutite 46-hiva HNeiss B WEthA® bA

bet%:&l) 108 10ss. This result demonstrates that the Fe-doop designed
peptibodies are not destabilized in vivo by the peptide imsertion.
20 Example 2

Preparation of Fe-loop-mva?

In another embodiment of this invention, a novel, disulphide-
constrained peptide TN8-19-7 (U1.S. Pat App 2004-0181033-A1, which is
incorporated by reference) of the sequence:

25  TN8-19-07 LADHGQCIRWPWMCPPEGWE (SEQ ID NO: 365)
was engineered between Letu139 and Thr140 as an interrial fusion in the
putative Fe-loop sequence DELTK of an IgGl Fe sequence (Fig 2A). An
additional two Gly residues wete also added at each end of the TN8-19-07
peptide as flanking linkers. The final Fc-loop TN8-19-07 sequence is given

30  inFigure 3A and is labeled clone # 6951. Alternatively, & carboxy terminal
fusion of TN8-19-07 with the same IgG1 Fc sequence was prepared to
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Bpa p-benzoyl-L-phenylalanine BrAc bromoacetyl (BrCH2C(O) BSA

Bovine serum albumin 30 Bzl Benzyl Cap Caproic acid 114 WO

2006/036834 PCT/US2005/034273 CTL Cytotoxic T Iympl‘ig)&(
W&ﬁfjé)f%%?:sal" lymphocyte antigen 4 DARC Duffy blood group anfl

K0S Gsd i
gem

receptor DCC Dicylcohexylcarbodiimide 5 Dde
1-(4,4-dimethyl-2,6-dioxo-cyclohexylidene)ethyl EDTA ethylene diamine
tetraacetss acishEMRHR BBy epditliiainkiitpEstde BY S dlpatraninal

flu

CCRRTHERRATRATEB kYT TSN SEINER IS SA6 RIS it

GHGrawthshormone HCT hematocrit HGB hemoglobin 15 hGH Human
growth hormone HOBt 1-Hydrox%benzotriazole HPLC high performance

liquid chrdtREistPashY oo ime

RO RS ES R PE YRR SRl P R

sintetlenldnel receptar dhsliadatarienkin-Arerental aARtagoRist kawlBuAd to
acid LPS lipopolysaccharide LYMPH lymphocytes 25 MALDI-MS
Mawispeessisterighder de sopabnshexshonianss Grcaremblaindusicety

M%%ﬁ@ga%owéﬁ .%LNM&@;O%@'?&B&@@M&%&@% QMEC I

histoc

patibility complex MMP matrix metalloproteinase 115 WO

20064636834 ped 1y § 20¢5H08dRw3HCL, 50 mM Tris, 8 mM DTT, pH 9 (10

20

25

30

ml) at room temperature with mixing for 1 hour. The denatured and
reduced peptibodies were refolded from the solubilized inclusion body
fraction by a 1:25 (v/v) dilution into 2 M urea, 50 mM Tris, 4 mM cystevine,
1 mM cystamine, pH 8.5. The solubilized peptibodies were added drop-
wise to the refold buffer at 4 °C with stirring. The refold reactions were
allowed to stir for 48 hours, and then aliquots were evaluated by SDS-
PAGE and reverse-phase HPLC. The Fe-loop TN8-19-07 (#6951) was
found to be considerably more homogeneous by RP-HPLC (Fig. 5) in the
refold reaction than the carboxy-terminal Fc-TN8-19-07 peptibody (#6826).
Purification was achieved by a 2-column process. Firsta
recombinant Protein—A column was equilibrated in 2 M urea, 50 mM T'ris,
pH 8.5 and loaded with the filtered peptibody refold reaction. The column
was then washed with 2 column volumes of equilibration buffer, followed
by 2 column volumes of PBS. The peptibody fraction was eluted with 50
mM NaQAc, pH 3 and quickly neutralized by a 1:4 dilution into 10 M
NaOAg, 50 mM NaCl, pH 5. The diluted Protein-A eluate was again
filtered and loaded to an SP Sepharose HP cation exchange column
(Pharmacia) equilibrated in 10 mM NaOAc, 50 mM NaCl, pH 5. The
peptibody fractions were then eluted with a linear 50-500 mM NaCl
gradient, pooled and concentrated to about 2 mg/ml. The final pools of
Fc-loop TN8-19-07 (#6951) and the carboxy-terminal Fc TN8-19-07 (#6826)
were evaluated by RP-HPLC (Fig. 6) and SDS-PAGE (Fig. 7). Both RP-
HPLC and SDS-PAGE demonstrate that improved homogeneity in the
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M.MPI matrix metalloproteinase inhibitor NaOAc sodium acetate 1-Nap
1-napthylalanine NEUT neutrophils 5 NGF nerve growth factor Me

norleucine NMP N-methyl-2-pyrrolidinone PAGE polyacrylamide gel
WO&UEBRbYesis PBS Phosphate-buffered saline 10 Pbf ~ TV Usdhosrusezrs

2,2,4,6,7-pendamethyldihydrobenzofuran-5-sulfonyl PCR polymerase
chain reaction Pec pipecolic acid PEG Poly(ethylene glycol) pGlu

PyraghitarpiaReld sLhRicRinatinimatidBby Platelieta7R¥asbopphiotirosine
PTFE polytetrafluoroethylene RBC red blood cells 20 RBS ribosome
bindKG e raRle Prb R ArsEETA AdeH PERIRIO diPRaerature (25

C) Sar saieos{neRPDsedus LadeulguiatRagires e inhibition of
serine-threoninekinases t-Boc tert-Butoxycarbonyl tBu tent-Butyl TGF

tisstw grelithsiga@ingartiymicasuirei drrdelisiro o ivarevin afdhe

™ bonaietinmimal . . _
5PC'llI:;")?l:Jll-!\%@O0S/0—23?23'257%({%NF i%?&%%%%%s%\%/actor Tz"(g) Thromé%%g?étin

TRAFESENF b ftischegsoplodiB sndeeimgdiyend tiretedp St drokihase

U KRm%égéngaLsa%EF SOMQLNERE tﬂ%%%l%% fed &W@Jﬁ%ﬁ%ﬂing
activity as measured by a luciferase reporter system. The relative
peptibody activities are reported as the effective concentration for 50%

10 inhibition (ECsy). This experiment shows that the Fc-loop TN8-19-07
peptibody (#6951) retains full in vitro bioactivity (Fig. 8).

Stability in vivo of the Fe-loop TN8-19-07 peptibody was compared
to the carboxy-terminal TN8-19-07 peptibody in mice. In this study,
groups of 15 mice were dosed subcutaneously with either peptibody

15  construct at 5 mg/kg. At 4 hours post injection 5 mice were sacrificed and
serum collected. At 24 hours another 5 mice were harvested and likewise
at 48 hours. Each individual serum was evaluated by western blot for
detectable human IgG-Fc Pepﬁbody. Since all the serum within each 5-
mouse group was very similar, the groups were pooled to allow

20 representative samples to be run together on a single gel/blot. The result
of that analysis (Fig. 9) clearly shows that the Fc-loop TN8-19-07
peptibody persists in the pooled mouse sera throughout the 48-hour time
course with no apparent loss. In contrast, the concentration of the
carboxy-terminal TN8-19-07 peptibody dirninishes steadily through the

25 ﬁourse of the study until it is nearly undetectable atf the 48-hour time point.
This result suggests that the Fc-loop design approach may confer
additional in vivo stability to the TN8-19-07 peptibody.

Example 3
Preparation of TIHE-Cond
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VIP vasoactive intestinal peptide WBC white blood cells 10 117 What is
claimed is: 1. A composition of matter of the formula (X): r and multimers
hereof, wherein: F' is an Fc domain modified so that it com

Wgr%’%(( ?ﬁ Y 4Ioop region, said loop region being in a non- terrr%%gﬁ%(z?}r%ﬁ%%
the Fe domain; ~X' /a~'nd X" are each independently selected from (LZ)f.
-1", (L") and '(1."); r -(LZ)c'P2-(L3). -F'~'l+-pij P 10 X" is independently
?elicted fram Mélidile B) PRarkf as (1eS@5eREB NS FISE ibe(l 3nB’
L6) ; P, P, and P' are each independently se es
oA FESHAET o e R PO LU e LR agish

pemga%y %gwgyﬁe@w }epse-gach independently sequences of
pharmacologically active peptides L6, L', and LB are each independently

linkers; and a, b, c, d, e, and f areZ&88¥#8dependently 0 or 1. 2. The

5 composition of matter oi:ggﬁgfhﬁm%@pcaﬁﬁgd.giﬁ@gach 0. 20 3. The
composition of matter of Claim I wherein the Fc domain comzrlses an 1gG

Fc domalm W@%@lﬁﬁﬁ@ﬁﬁﬁ%ﬁ@aﬁ%@%ﬁcﬁ%ﬁﬁ@ e riAh &R 3:
FemprisesAsnaancerReleaed framer QIR NOS: $99mydA03n
07 5. The composition of mattér of C aim 1 wherein the F ¢ domain
25 isdmpriseineer pyeatEd BpARIeBCeThe composition of matter of Claim 5
wherein the IgGl Fe domain compgisgs.ES ID NO: 599 and X' is inserted
into or replaces all or part of a sequence Selected from SEQ ID NOS:
10621, 622, 624, 625, 627, 62 xepantias BINGAht6536. 30 7. The

compositi [
all or part%gﬁgﬁgﬁﬁﬁ gﬁronagsa% Iggﬁggg%%;%ggéﬁ%%g C%g’ilm

G363 6310/7MB 878 Fp0 A0BH i i A
Wh oo ﬁtﬁﬁogfl, euB9L ThIdfo 9. The campesition.efmatter of Claim 5

omalin
Example 6
15 Preparation of Fe-loop-EMP

This molecule was prepared as previously described in example 1.

Examg’ le 7
Preparation of Fe-loop-Amp2

In another embodiment of this invention a linear, non-constrained
20  peptide, AMP 2 was inserted into the human IgGl Fe ~loop domain,
defined as the sequence Dis7E13sLa20T140K41 (Fig. 2A).
AMP-2: IEGPTLRQWLAARA (SEQID NO: 28)

The Fc insertion is between Lewse and Thrigo and includes 2 Gly

residues as linkers flanking either side of the inserted peptide (Fig. 3D).
25 - The Fe-loop AMP 2 construct is labeled as Amgen clone #6875.

The Fe-loop AMP 2 clone (#6875) was transformed info E. coli by
conventional methods known to those in the art and was found to express
at high levels and almost exclusively in the insoluble inclusion body
fraction (Fig. 17). The isolated inclusion body fraction (1g) was solubilized

30 in 6 M guanidine-HCl, 50 mM Tris, 8 mM DTT, pH 9 (10 m) at room

temperature with mixing, for 1 hour. The denatured and reduced
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comprises SEQ ID NO: 603 and X3 is inserted into or replaces all or part
5 of a sequence selected from SEQ ID NOS: 621, 622, 624, 625, 627,

628, 630, 632, 634, and 636. 10. The composition of matt ﬁ%% i
WSRUEIFEY is nserted at H53/E54, YBLN2, Niio/Kill, L143 ?ﬂm"%“m

Q171/P172, E173/N174, S185/Di86, G187/S188, or G205/N206. 10 11.
The composition of matter of Claim 5 wherein the IgG1 Fc domain
CompisesySELR 1BNQ:bhémtio@d ehivmdsadneion kplidaacsiPoOyat
of a sequence selected SEQ . 62 %@? 4,625,627, 628,
6§2’%56(’¥4,Vé§“§}?&‘ é‘l’%ﬁ%%‘ﬁ%at%%@o% ﬁé‘%é‘ matt‘?%ef Claim 11

whesein X, ipins e tethatsbibiBa#Rse BB BaN lieH, dron3vTess, the

Q171/P172 E173/ON174r S185/1)186, G187/Si88,. or G205
Tﬁ@f‘é%%’ééqﬁéﬁ%%ff@rsgf mﬁ%ﬂ%&%ﬁ%@%&%ﬁ%&% é%es

5 andgG3 ke Kamainnd4nIhalcaoposite eohmattel iof SREAY AGH/hrdein
the IgG3 Fc domain 20 comprises SEQ ID NO: 605 and X3 is inserted into

orresgrsedsPirer AR Cof a sequence selected from SEQ ID NOS: 614,

621, 6225624, 824, B3R abibvEA4shifon anbRAHn Hrotdis. CBiNpasition of
matter of Claim 14 wherein X3 is inserted at H100/Eioi, F128 N%{%\%‘ .
) Q Tris,

N TR MRS EIoD cousyp a5 qussliRped ok Mosishpt
G234 A3(NAR 1 Be o matienoh Claigtslumn
W ﬁe%%gedgé%c%malﬁ cor%prises a%glgbggac domain. 17. The
10 compoditinweshestiertbiClalnmTevehensnhedrelisaih Rufpeloseh
ID,NG: 606 and X315 InSepied 130 QLRRIARSS AILAEAIFAYAE with 50
sebliére g 1 rxlegéﬁgl??z% 624, 632, 636, 639, 640,
642:00449a0nd: 6463 shid GiicRlyeneoinpissiddry of FadBrEpTiaia 1omM
wherein X3 js inserted.at \H49/E50,.F7.7/ N10G/K107, M139L440,
Q%%ﬁ%&gﬁm&? %‘1%&%9“&%33?%? 2 or G201/N202. 19. The
corpasiion@isnaterehe Binddpiviaereiblhedtiod enrhisngecompiges an
IgG4 Fc domain. 20. The composition.of matter o im-19 r@m}the
15 Fc @Wﬂ@%@&%@?@%@&%ﬁ%@ %Eﬁsﬁéﬁrte% ﬁﬁr replaces
all g&g&% f g seqencersaiestadiffoimSEQ IDMNOS-6201ERINELE, 627,
632,634, 638, 639, 643, and 644.d1(§) 21. ThE cor? sitﬁn %aﬁ% Of¢
Clamdgniraeipdend GResHERIRBRSET ZF78INTY, NID7RLaS,
MIAQ(T14 7 QBBEPIGEs AR /NET 184 82/BDBP AGE (Fig. 19) and RP-
HPLC (Fig. 20).
20 The final preparation of Fe-loop AMP 2 was tested in an in vivo
mouse bioassay against a carboxy-terminal peptibody fusion of two AMP
2 sequences linked in tandem (Fe tandem AMP?2), In this comparison, the
Fo-tandem-AMP?2 has a total valence of four AMP 2 peptides compared to
the Fe-Joop AMP 2 with only two peptides. The mice received a single
25  subcutaneous injection of 50 pg/kg of either peptibody while their platelet
levels were monitored over 15 days (Fig. 21). While the Fe-tandem-AMP2
induced a significant initial platelet increase, the total response was
complete by day 9. In contrast, the Fe-loop AMP 2 elicited a much smaller
response that peaked at day 8 and persisted for 15 days. These results
30 suggest that the efficacious half-life of the Fc-loop AMP 2 peptibody may
be much greater than the conventional carboxy-terminal fused peptibody.
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G184/5185, or G202/N203. 22. The composition of matter of Claim 1
wherein the Fc domain comprises SEQ ID NO: 608 and X3 is inserted
into or replaces all or part 15 of a sequence selected from ] :

W66 628, 624, 627, 632, 636, 639, 644, and 646. 23.§1Eh% Sl
composition of matter of Claim 22 wherein X3 is inserted at H65/E66,
FO93/N94, N122/K123, M157/T158, Q185/Piss, E189/N190, S201/D202,
G2uBbaBkrernde 22 4 diRPbaR0 24 dEhe tempgsitica ofay &tter afrGigmence
wherein X3 comprises an. gngiotensin-2 %{19-2) binding peptide
seqiche&rosier %ﬁﬁégﬁ‘gﬁxé%éﬁ "Claim 24 wherein the ang-2
binding peptide sequence is seleg@gahsinsSEQ ID NOS: 100 to 189. 26.
The composition of matter of Claim 25 wh?rgin tge ang-2 binding 25
peptide sequence is SEQ ID - P position of matter of

5 Claim 26 whigreisl&uRomey ispsrarethliese idedalinv2an EBxarnpibeositidn
of matter of Claim 27 having the sequence of SEQ ID NO: 618. 30 29.
Thélb%géhiw&ﬁ@t%sof Claim 1 wherein X3 comprises a myostatin
binding peptide sequence. 30. The composition of matter of Claim 29
wherein the myostatin binding peptide sequence is selected from SEQ ID

NOS: 218 to 509. -120 31. The coigdsnar-of matter of Claim 30 wherein

the 1RYQHASiRYinshBEd RRRHJGRE0HRNGeeis D@ 4Bt NP REbstalinHignaling

composition of matter of 'Claim 31 wherein r car:,prises an IgGl Fc
10goragiiviby4EistHe Bbmposition of matter of Claim 32 having the sequence

SEQ ID N &kt R4rehhocrnpostinm phmiieribdiada) hidhefeinsK’

comprises an erythropoietin-mimetic (EPO-mimetic) peptide sequence.

35. TRROBHIBEETTOH 87 Aeaee RIS e fhardt ﬁ@cwﬂﬂr}é&é%@s
Penlficsemioncainselesiatiom AER 1T PRAe Aie cibhiavas

mpos Cl

co ition of matter of Claim 35 wherein the EPO-mimetic peptide

sequendeisSHry mkbningz Smaddsasesitish ot mAtsRere Rk
15Wheree'%{'c%alm é%ﬁs@!ﬁ%@l‘t@' domain. +9.,38,Fee SAMPeSHianBhimal

matte aving the sequence of SEQ ID NO: 615.39. The
compmsitigarafienatter GACIAIPY)whbeabA BEntprisester was stably

transfected into a skeletal muscle-derived C2C12 cell line (muxrine).

Characterization of myostatin responses of the stabie clones led to
the identification of C2C12-based clonal reporter cell lines that were
20 capable of detecting both myostatin and Activin signaling activities in 96-

well format in a highly sensitive and reproducible manner.

_ | Example 10
In Vitro HTRF (homogeneous timewresalve& fluorescence) Ang-2
25 binding assay (Figure 15).
Starting from a concentration of 100 nM, Fe-loop peptibody and
proper controls were serially diluted in HTRE buffer 3-fold, 9-times across
a 96-well plate. Dilutions were then mixed with the following reagents on
30 a96-well black, round-bottomed assay plate: Streptavidin-Huropium (1.6
nM), Biotinylated human angiopoietin-2 (8.0 nM), human Tie2-Fe-APC (10
nM). Assay plate was then incubated at room temperature with shaking
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thrombopoietin-mimetic (TPO-mimetic) peptide sequence. 40. The
composition of matter of Claim 39 wherein the TPO-mimetic 2 O peptide
seguence is selected from SEQ ID NOS: 28 to 99. 41. The cemp ﬁjﬁié?&ﬁ’fs
W%%?é#“%?’*&aim 40 wherein the TPO-mimetic peptide sequence fg; SEQ ID
NO: 28. 42. The composition of matter of Claim 41 wherein F' comprises
an IgGl Fc domain 25 43. The composition of matter of Claim 42 having

thersLOBRAES. SERIRN 281 ARubyeeompasititmefanitreEdiGlaire: |
wherein X' comprises a nerve, growth actor (NGF) binding, peptid

S RRHER OIS BB BERI 3T TR P G AT NGRS
bingipg: 3R PeRlide.senuenssiisseletied iambERR VAING 1 480tmEi8n

46. The composition of matter of Claim 1 wherein X' comprises a. B cell
activBaNg Tl @RAE ¥ltdrgasesifde sequence. -121 47. The

5 composition of matter of Claim 46 wherein the BAFF binding peptide
sequence is selected from SEQ ID NOS: 510 to 594. 48. A DNA encoding
a composition of matter of Claim Ex&0PMhldxpression vector comprising

the DA of Claim 4, 50 4A1es! el seymiiayrigeemmpssion vector
of Claim 49. 51. The cell of Claim 50, wherein the cell is an E. colj ce]l. g%l

A processFronaiedpaRh s oHAMAESHIRNFRRINY CBsEfuCARTE A
fﬁ@%‘ﬁ@?ﬂ% @.?‘%‘E@?)Qtsk?fﬁﬁigﬂ{_ ; geotﬁ‘tdﬁﬁﬂd 'éﬁdmﬂpﬂd&mhhﬁmgﬂdgl:ﬂtﬁ_s-
e i0 activity of a protein of interest; and.b. preparin rmacalogic
10agdRPRUMET i#&aﬁlﬁﬁﬂﬂ%"é’g’dﬂ%&%&gﬁ@g o%ﬁt%gégsmei%gee%e gepot%gags an
intefalsandenminat stijdence odfiah Hme omairh<p8riTinedmanbey 6fbe,
Claim 52, wherein the internal.reqio ] i '
oot B4 R CTas Be O byl oo
Pro¢ERE Gonptisindj Herentrlmdritctblshdieglbecsalie cra Phiaie #a iR d
SCreeR At (AR ARSI 0RRLIGASIHC MR VAL PB AfcP BB BBl .

phage display library, an E. coli display library, a ribosomal library, or 20 a
1 ScheMIcl PepRiE NSrge BT heiprodds Op GRS R ARGSE & &

prepasation afithe p&@.ﬁ@ga@g{ggic agent is carried out by: a. preparing a
gene construct comprising a nucleic acid sequence encoding an Fc
domain wherein the amino acid sequence of the

' Example 12

UT-7 EPO Proliferation Assay for EMP Activity (Figure 18)

20 The UT-7Epo proliferation assay uses human megakaryoblastic
leukemia cell line that responds to murine EPO (mEPO) and human EPO
(huEPC) or other EPO like molecules for growth and survival.

Growth factors are serially diluted from 1000 ng/ml to 0.488 ng/ml
in triplicate, in 100 ul of 10% FBS- Iscoves Modified Dulbelcco's medium

25  (IMDM) across the 96 well plate. 15000 cells/well are added to the 96 well
plate in 100 pi of 10% FBS IMDM. The total volume per well is 200 ul of
media with 15000 cells per well. Cells and media alone are the zero
control. Cells are incubated in a humidified chamber at 37 °C.

After incubation for 72 hours with the growth factor to be

30  examined, viable celis are determined by MTS (3-(4,5-dimethylthiazol-2-

y1)-5-(3-carboxymethoxphenyl)-2-(4-sulfophenyl)2H-tetrazolium, inner
salt) incorporation (5+/-1 hr at 37 °C) and growth is measured by O.D.
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25 selected peptide is inserted into or replaces one or more amino adds
within the Fe domain: and b. expressing the gene construct. 56. The

“Process of Claim 55, wherein the gene construct is expresseg in anﬁ_E/. 4273
oI RfP88*57. The process of Claim 52, wherein the protei?l ot TRearade s

a cell surface receptor. 58. The process of Claim 52, wherein the protein
of interest has a linear epitope. -222 59. The process of Claim 52,
whe(280 the, pleieibaok)ithestsis.ot cytokiDdreRefitremn&O YEhespdadesrof

Claim 52 wherein the Fc domain | F in. 61 ified .
anIREG? SIS SR O bec U5 GRS SNBSSk

one XndVdPaRAEHON SBikiPeRegiaNdIeituhan Nenkenmiratd dina)rial-
the Ec domain, wherein: X' is independently selected from (L5)<-P', -(L"}

P5-(E)"-I$—C@m-9§l@8?é “$¥¢.and P" are each independently

sequences of 10 pharmacologically active peptides; V. V. L', and L" are
each independently linkers; and c, d, e, and f are each independently O or
1. 62. A process for preparing a m ?rl%od_y, which comprises: a)

selecting at least one pepligenpta Fddrradasrdignditssor a 15 protein of
interest; ant )R SRAAIRTARINAY O EPRIDHSH 188Ri BAIN0: A6 BBEHE RES

of the selected peptide in a loop region qQf an Fc domain of the.antjbody,
caid 150y S0 AT A O AV POP R MR A
14 Shftd EhvcdnddI SN Ee siddiabshmgen [HsinglROZoMODIBEIbECnodeling,
MOLE ULg% <?1§0> A-9 .4-\%%-PCT <140> PCT%JBSZ%IOS 213 bl
<141¥350508" pSTQB%} BT eRlys 8 St 56 40’{<%1 0% 650
surface exposure, steric constraints within the loop, proximity to the Fc dimer
interface and juxtaposition to sites of known effector function, such as the FeRa
binding interface. The Fe-Loop sites that were identified as potential insertion
15 sites are detailed and ranked. See Figure 2A and Table 12 below.
| Table 12

Specific insertion sites for the human IgG1 Fe sequence

Domain | Loop insertion Comments
CH2 Pas-Pas Not preferred Tight tum
HeolBag — 1
CH2 Das-Ess - “9! DED e No homology H/E site
50 5t ™
CHz2 Ves-Hag Not preferred FeRn interactive
V77Ngg = 1%
CH2 Era-Too | ans?s o | Lowhomology YIN site
. TRIT7E T .
CHz Vag-Eae ~ Not preferred FoRn interactive
CH2-CH3 - KaortAggs — 10
. Nigg-P 127 s Exposed turn
finker MNyos/Kagr =2 |
o DK Lyse/ Taao— 10 Successfully tested
i Esa/Lszp — 27 L1ae/ Thao
o3 NN Eies/Nizo = 1 Avoid tight tum Negs-P1ss.
fesT Niyg/Nyps = 2™ No homology E/N site
S /D 4 No homology VIL site.
CH3 Ti78-S184 V181fL 182M 2nd S/ site pOss. betier
178/ bt 70 exposed
s oy Grop1/Nggz —1° o/p content. G/N site
19TV208 NzgzNzos " 2"d eprSEd, N/V site low
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<170> Patentln version 3.3 <210> 1 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> EPO-mimetic peptide <220> <221>

Wﬁﬁsﬂ%ﬁ%%t% <222> (2)..(2) <223> xaa = any amino acid < P%%%USZ@Q’%MZH

10

15

20,

25

eatlire <222> (4)..(5) <223> xaa = any amino acid <

misc_feature <222> (8)..(8) <223> xaa = any amino acid <220> <221>
misc_feature <222>(11)..(11) <223> xaa = any amino acid <220> <221>
misc_feaffure <2223 (13)..(13) <223> xaa = any amino aci@m290> 1 Ty
Xaa Cys [xaagtaa Gly Proukaa Tinr 1 opiggaraag:ys xaa gro ighPikesrtignstd 1>

20 <212pPRE£218>Atjfictal-8equ =2 4u> &2 B '
pep'ude 4 Aﬂrgﬁ% r‘l / (‘I\/nghr T\yr cc.rttrls‘;ggsllf r\W §§’Uf¥n‘5@ﬁ|@ﬂ%ﬂ@ |

CysLys2 1510 15 Pro GIn Gly Gly

[»] [ 29
|||a| ||C Oty TT1oTCcu 11 IIIJV

Of these potential insertion sites, six were expressed using the TN8-
19-7 peptide insert (Example 2) and evaluated for refolding efficiency and
in vitro activity. An additional construct was added which contained an
asymmetric linker system Gly4/Gly6 engineered info the original loop
insertion site (1.139/T140) previously described. In all, seven new Fc Loop
Myostatin constructs were refolded, purified, and tested for activity.

The seven new Fc-Loop TN8-19-7 constructs that were tested
included insertions in both CH2 and CH3 domains of human IgG1I Fe.
Specifically, these insertions were: G201/ N202 (CH3), E169/N170 (CH3),
S181/D182 (CH3), H49/E50 (CH2), L139/ T140 (G4-6) (CH3), Y77/N78
(CH2), and K107/ A108 (CH2-CH3 linker domain). These constructs were
transformed into E. coli by conventional 1netﬁods known in the art, and
were found to express almost exclusively in the insoluble inclusion body
fraction. Interestingly, the H49/E50, L139/T140 (G4-6) and Y77/N78
constructs appeared to have the highest levels of expression. The |
E169/N170, 5181/D182, K107/108 showed moderate expression, and the
(G201/202 construct showed some expression, but very little.

Those Fe-Loop TN8-19-7 constructs which expressed well in E. coli
were purified by first solubilizing the isolated inclusion body fractions in 6
M Guanidine-HCL, 50 mM Tris, 8 mM DTT pH 9.0 (10 miL per 1g inclusion
body) at room temperature with mixing for 1 hour. Then, a'variety of
refolding conditions were evaluated for each of the denatured and
reduced Fe-Loop TN8-19-7 constructs to identify optimal refolding
conditions. The three G201/N202, E169/N170, and 5181/D182 constructs
did not refold well under any of the conditions tested. Of the remaining
four Fe-Loop TN8-19-7 constructs, L139/T140 (G4-6) refolded the best,
while the remaining three H49/E50, Y77/N78 and K107/ A108 refolded

with sufficient yield to pursue further purification.
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20 <210> 3 <211> 20 <212> PRT <213> Atrtificial sequence <220>
<223> EPO-mimetic peptide <400> 3 Gly Gly Asp Tyr His Cys Arg Met
WGI _Prg Leu Thr Trp Val Cys Lys 1510 15 Pro Leu Gly Gly 20 <210> 4
4803883421 2> PRT <213> Artificial sequence <220> <2%%QU82&05f934273
EPO-mimetic peptide <400> 4 Gly Gly Val Tyr Ala cys Arg Met Gly Pro lle
Thr Trp Val Cys ser 1510 15 Pro Leu Gly Gly 20 <210> 5 <211> 20

12 Pl bl somenas et o i
1 Qq@ﬂ?,l\ﬁraéﬁfew tgdvg’%g'gig@ﬁg@@i%@%@%fﬁoﬁrg
ATHEGIRESSAHERS By 295 (923 M iRe UONIaPEe’50 mM Tris-HCl,

0.16 M Arg-HCI, 20% glycerol, 3 M Cystine, 5 mM Cystamine pH 8.5. The

5 solubilized peptibodies were added drop-wise to the refold buffer at 4°C

with stirring. The refold reactions were allowed to stir for 72 hours, and
subsequently purified chromatographically. Final purification was
achieved by a 2-column chromatographic process, as described in Example
2.

10 The final pools of 1.139/T140 (G4-6), F149/E50, Y77 /N78, and

K107/1.08 were evaluated by RP-HPLC and SDS-PAGE, as illustrated in

Figures 23 and 24. The yields from these four constructs are tabulated in

Table 13.

Table 13
15 Expression and purification yields

of recoverable Fc-loop constructs

Inseriion Site

Grams |B per

Grams Paste

mg product per
gram of IB

H49/E50 (CH2 domain) 0.182 | 2.08

L135/T140 (G4-6)
(CH3 domain) 0.156 | 14.58
Y77/N78 (CH2 domain) | 0.462 | 10.26
K107/4108 0.140 | 0.22

Among the four analogs purified the 1L139/T140 (G4-6) insertion
20 site analog was produced with the best purity and in the highest yield.
The purified Fe-loop insertion analogs were further analyzed for
functional myostatin receptor binding activity using an in vitro cell based

inhibition assay, as described in Example 9. The results are shown in Table

14,
25 ' Table 14
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3 <400> 6 Gly Gly Leu Tyr Leu Cys Arg Phe Gly Pro Val Thr Trp Asp Cys

Gly 1015 Tyr Lys Gly Gly 20 <210> 7 <211> 23 <212> PRT <213>

Artificial Sequence <220> <223> EPO-mimetic peptide < I
s

W?HPW@@? Cys His Phe Gly Pro Leu Thr Trp Val Cys Lys

10

15

20

Gly Gly Ser Ser Lys 20 <210> 8 <211> 19 <212> PRT <213> Atrtificial
Sequence <220> <223> EPO-mimetic peptide <400> 8 Gly Gly Thr Tyr
Ser Cys His Glyrirgiieuchir Fapel ahGystatyn Brhidbiah aGinyGhs @iy
<210>9 <211> 19 <212> PRT <213> Artificial Sequence <220> <223>

EPO- m|met|c penhrla <400>0Q.\/5

Al [H
OTT |_yl IVI | O Met Gly POI’O
lle Thr Trp val Gys Mf‘i‘@i%'“ﬁﬁ"&%”ﬁ% 248 E‘"’fg’b 18 <212>

PRT H48/ES0
1.139/T140 (G4-6) 0.8727
Y7TINTB 17.08
Fc-Loop #6951 (139/140) 0.8335

The purified Fc-loop insertion analogs were further analyzed for
FcRn binding using a Biacore assay system. Sample K107/ A108 was not
tested due to insufficient sample remaining after analysis. The ICso values
determined using the in vitro cell based Myostatin inhibition assay, were
similar for the 1139/ 1140 (G4-6) insertion and the original Fe-Loop #6951,
whereas the Fe-loop insertions at H49/E50 and Y77/N78 showed a
reduced ability to inhibit myostatin (Figure 30). The Biacore FcRn binding
experiments showed that H49/E50 and Y77/N78 bound the Fc receptor
comparably to the control (Fc—Loop-’lkTN8~19-7, #6951) with an ECsp of
about 680 nM, but 1139/ T140 (G4-6) had a lower and more favorable ECso
at around 220 nM.

In summary, of the six new insertion sites evaluated, three failed to
refold efficiently. Among the three new insertion site analogs recovered,
K107/ A108 folded poorly, F49/E50 (CH2 domain) refolded marginally
well, and the two remaining insertions at Y77/N78 (CH2 domain) and the
original insertion site of L139/T140 (CH3 domain) with an extended,
asymmetric linker folded with a higher efficiency. Interestingly, all of
these novel insertion site analogs refolded with significantly lower yield
than the original Fc-loop construct (#6951) with TIN8-19-7 in position
1139/ T140 using symmetric Gly2 linkers. |

When tested for retention of FcRn binding capacity, all the Fe-loop
molecules appeared similar in affinity with the possible exception of the
extended, asymmeiric linker construct, which seemed slightly better. This
was consistent with the design paradigm to minimize steric interactions

between the inserted peptide and the FcRn binding interface.
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<213> Artificial sequence 4 <220> <223> EPO-mimetic peptide <400>

10 Gly Gly Pro His His Val Tyr Ala CyS Arg Met Gly Pro Leu Thr Trp 15

10 15 lle Cys <210> 11 <211> 18 <212> PRT <213> Artificial Sequence
W%Bgﬂéﬁfi§> EPO-mimetic peptide <400> 11 Gly Gly Thr ﬁ'}gj%&%&%ﬂ:;

His Phe Gly Pro Leu Thr Trp Val Cys Lys 15 10 15 Pro GIn <210> 12

<211> 20 <212> PRT <213> Artificial Sequence <220> <223>

EPO-mimetin HepiiHe poddt 12 Glysdwhattys MaCysthtisivieh&iy Pitoo,
Met Thr Trp Val Cys GIn 1510 15 Proégeu Arg GJy 20 <210> 13 <211>
2 celbbgsepiunctongl aawrcldpRlsqtibh dae S5l T EES imetic

Peqtide F490743 Tty dedladdlndyriiadmis fikMehsutBroaGitcaitp
Glu Cys 151015 Arg Pro Ser Pro Lys Ala 20
site appeared to be the most potent.

5 This work demonstrates that multiple loop domains within the
human IgG1 Fc, as idenﬁ.fied in Figrure 23, will tolerate insertion of
bioactive peptides while preserving the activity of both the peptide and Fc
effector functions such as FcRn binding. Peptide insertion analogs
utilizing these Fc-loop domains cam vary significantly in refolding

10  efficiency and peptide activity. Each peptide/insertion combination can

be individually optimized to maximize recovery and potency.

More preferable would be peptide insertions targeting the
underlined sub-domains in Figure 23. Most preferable are the insertion
site (L139/T140) and two additional loops in the CH2 domain (H49 /B30
15  and Y77/N78).

Abbreviations
Abbreviations used throughout this specification are as defined

20 below, unless otherwise defined i specific circumstances.

Ac acetyl (used to refer to acetylated residues)
~ AcBpa acetylated p-benzoyl-L-phenylalanine

ACN acetonitrile

ADCC antibody-dependent cellular cytotoxicity
25 Aib aminoisobutyric acid

bA beta-alanine

Bpa p-benzoyl-L-phenylalanine

BrAc bromoacety! (BrCH2C(O)

BSA Bovine serum albumin
30 Bzl Benzyl

Cap Caproic acid
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<210> 14 <211> 135 <212> PRT <213> Atrtificial Sequence <220>
<223> EPO-mimetic peptide <400> 14 Tyr ser Cys His Phe Gly Pro Leu
Thr Trp Val Cys Lys 1510 <210> 15 <211> 11 <212> PRT <213>_
WA f%‘éﬁuence <220> <223> EPO-mimetic peptide <486§"’5:’%2‘i”y°("é“;%§3

His Phe Gly Pro Leu Thr Trp Val Cys 1510 <210> 16 <211> 20 <212>
PRT <213> Artificial Sequence <220> <223> EPO-mimetic peptide

<400> 166Gty Gly Leu@yf&@d@yg&{ﬁ}{ahgt@y Pro Val Thr Trp Asp Cys
Gly 151015 TyrLys Gly Gly 20 <210> 17 <211> 20, <212> PRT

<213> Arfifididiisequehddotn WsRRoere iR Deptide <400> 17

GlyGly T Ser C . > <400- 1
15 Pro G%Agﬁw Gly ¥5d#s Flbe Ghybuip hauddd Tepeyablys Lys

DCC Dicylechexylcarbodiimide
5 Dde 1-(4,4-dimethyl-2 6-dioxo-cyclohexylidene)ethyl
EDTA ethylene diamine tetraacetic acid
EMP Erythropoietin-mimetic peptide
ESI-MS Electron spray ionization rnass spectrometry
EPO Erythropoietin
10 Fmoc fluorenylmethoxycarbonyl
G-CSF Granulocyte colony stimul ating factor
GH Growth hormone
HCT hematocrit
HGB ~ hemoglobin.
15 hGH Human growth hormone
HOBt 1-Hydroxybenzotriazole
HPLC high performance liquid ckwomatography
1L interleukin
IL-R interleukin receptor
20 IL-1IR interleukin-1 receptor
IL-1ra interleukin-1 receptor anta gonist
Lau Lauric acid
LPS lipopolysaccharide
LYMPH lymphocytes
25 MALDI-MS Matrix-assisted laser desorption ionization mass
spectrometry
Me methyl
MeO methoxy
MES (2-[N-Morpholinolethanesulfonic acid)
30 MHC major histocompatibility complex

MMP matrix metalloproteinase
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20 <210> 18 <211> 20 <212> PRT <213> Artificial Sequence <220>
<223> EPO-mimetic peptide 6 <400> 18 Gly Gly Asp Tyr His Cys Arg

Met G%Pro Leu Thr TrpVal Cys Lys 151015 ProLeu G
811> 20 <212> PRT <213> Artificial sequence

5o

MMP INHIBITOR <400> 19 Val Gly Asn Tyr Met Cys His Phe Gly Pro lle
Thr Trp Val Cys Arg 1510 15 Pro Gly Gly Gly 20 <210> 20 <211> 20
<212> PRpsi213> ArtificialiS efstalieprsRadn«22apitdMP INHIBITOR

Gly Gly Val Tyr Ala Cys Arg Met Gly Pro lle Thr Trp Val Cys Ser
Pﬁé‘ﬁ%u GlyeRiws &8RS 21 <211> 19 <212> PRT <213>

Artificial Segpgnce <230%pthylalanine

<400> 20
151015

NEUT
NGF
Nle
NMP
PAGE
PBS
Pbf
PCR
Pec
PEG
pGlu
Pic
PLT

PTFE
RBC
RBS
RP-HPLC
RT
Sar
sSDS
STK
t-Boc
tBu
TGF

TK
TMP

neutrophils
nerve growth factor
norleucine

N-methyl-2-pyrrolidinone

polyacrylamide gel electrophoresis

Phosphate-buffered saline

2,2,4,6,7-pendamethyldihydrobenzofuran-5-sutfonyl

polymerase chain reaction
pipecolic acid
Poly(ethylene glycol)
pyfoglutamic acid
picolinic acid

platelets

phosphotyrosine
polytetrafiuoroethylene -
red blood cells

ribosome binding site
reversed phase HPLC
room temperature (25 °C)
sarcosine

sodium dodecyl sulfate
serine-threonine kinases
tert-Butoxycarbonyl
tert-Butyl

tissue growth factor
thymic humoral factor
tyrosine kinase
mombopoieﬁn-rrﬁmetic pepiide
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<223> EPO-MIMETIC PEPTIDE <400> 21 Val Gly Asn Tyr Met Ala His
Met Gly Pro lle Thr Trp Val cys Arg 10 15 Pro Gly Gly <210> 22 <211>
18 <212> PRT <213> Artificial Sequence 7 <220> <223>pgg]j?ﬁ§4!’|ﬁml’31193
BERBE*L400> 22 Gly Gly Thr Tyr ser Cys His Phe Gly Pro'Leu Thr Trp
Val Cys Lys 151015 Pro GIn<210> 23 <211> 20 <212> PRT <213>
Artificial sequence <220> <223> EPO-MIMETIC PEPTIDE <400> 23 Gly
Gly Leu Tynia Cys Hisiddet Gdy:ideis Ketdkhr Trp Val Cys GIn 15 10 15
Pro Leu Af%égly 20 <210> 24 <211> 22 <212> PRT <213> Atrtificial
Sequence <220> <22 5@% IC PEPTIDE <400> 24 Thr lle Ala

GIn Tyr ller@ygrTyr Metr&iyRiatel b pbp theisGhataiss 1ipaHi 15 Arg Pro
ser Pro LyTs %Ala 20 <210> 25<211> 13
I

trityl
UK urokinase
UKR urokinase receptor
VEGF vascular endothelial cell growth factor
VIiP vasoactive intestinal peptide
WBC white blood cells
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<212> PRT <213> Artificial sequence <220> <223> EPO-MIMETIC
PEPTIDE <400> 25 Tyr Ser Cys His Phe Gly Pro Leu Thr Trp val Cys Lys
1510 <210> 26 <211> 11 <212> PRT <213> Atrtificial Sequence 8
<220> <223> EPO-MIMETIC PEPTIDE <400> 26 Tyr Cys His Phe Gly
Pro L&ehisFIpWEE &5s 1510 <210> 27 <211> 12 <212> PRT <213>
Artificial sequeBegcs23anisR23er ERE:MIMEBEIC PEPTIDE <400> 27 Ser

Cys His Phe Gly Pro Leu Thrge “\rz@gc;ys Lys 1510 <210> 28 <211> 14
<212> PRT <213> Atrtificial Seéguence %220> <223> TMP <400> 28 lle

Glu GhnProuTihmbsubrepGimbiErgitieu Ala Ala Arg Ala 1510 <210> 29
<211> 14 <212> RRE <2432 ARHiCial SAGUERER 72207 teast one X' ina
loop region, said loop region being; in 2 non-terminal demain of the ¥
dornain;
' and X* are each independ ently selected from -{(L))-F, -(L')-F-
(L, -F, (L)L), PSP, and (L) P-(L3 (L), PP
10 3 s independently selected from -(L")-7, (L) F-(L"),-F, (L%
P, and (L) PP, PP
PP P and P’ are each independently sequences of
pharmacologically active polypeptides or pharmacologically active
peptides; §
15 P P P, and P are each independently sequences of
pharmacologically active peptides;
111814 18 LY U, and L® are each independently linkers; and
a b, o d, e and f are each independently O or 1.
2. The composition of matter of Claim 1 wherein a and b are each {.
20 3. The composition of matter of Claim 1 wherein the Fc domain
comprises an IgG Fe domain,
4. The composition of matter of Claim 3 wherein the Fe domain
comprises a sequence selected from SEQ ID NOS: 599 and 603 to 607.

5. The composition of matter of Claim 1 wherein the Fc domain

)
in

comnprises an 1gGI Fe domain.

6. The composition of matter of Claim 5 wherein the IgG1 Fe domain
comprises SEQ ID NQO: 592 and X s inserted into or replaces ail or part
of a sequence selected from SEQ ID NOS: 621, 622, 624, 625,627,628,
£30, 632, 634, and 636.

30 7. The composition of matter of Claim ¢ wherein X* is inserted info or

replaces all or part of a sequenice selected from SEQ ID NOS: 623, 626,

528, 621, 633, 635, and 637.
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<223> TPO mimetic peptide <400> 29 lle Glu Gly Pro Thr Leu Arg GIn
Trp Leu Ala Ala Lys Ala 1510 <210> 30 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> TPO mimetic peptide <400> 30 lle Glu
Gly Pro Thr Leu Arg Glu Trp Leu Ala Ala Arg Ala 1510 <210> 31 <211>
6 <212> PRT <213> Artificial Sequence 9 <220> <223> TPO-mimetic
peptidehe<d@Op &tk bemAitgGIUdlgimelwhsrei 20> BRsc@tdcd 40
<212> PRT <213> Atrtificial Sequence <220> <223> TPO-mimetic
peptid€ BFIOEGly Arg Val Arg Asp Gin val Ala Gly Trp 1510 <210>

33<2fhe dinpiRnR Bl medsr i Seauance tre 283 1<B2ddmain
TPO-mimetic pegtide <400> 33 Gly Arg Val Lys Asp Gin ile Ala Gin Leu
comprises SEQ ID NO: 603 and X¥1s inserted into or replaces all or part

of a sequence selected from SEQ 1D NOS: 621, 622, 624, 625, 627, 628,
630, 632, 634, and 636.

10. The composition of matter of Claim 9 wherein X? is inserted at Hss/Esq,
Ys1/Nga, Ni1o/ Kann, Ligs/ Traa, Quri/ Piz, Eiza/ Nizs, Siss/ Diss, Gusz/Suss,
or Gaos/ Nags.

11. The composition of matter of Claim 5 wherein the Ig(G1 Fc domain
comprises SEQ ID NO: 604 and X® is inserted into or replaces all or part
of a sequence selected from SEQ ID NOS: 621, 622, 624, 625, 627, 628,
632, 634, 636, and 644,

12. The composition of matter of Claim 11 wherein X2 is inserted at
Hs3/ Esa, Ya1/Nso, Niwo/ Kiv1, Miga/ Tras, Quz1/ Pizz, Eizs/ Nugs, Siss/ Diss,
Gagr/Siss, or Gaos/ Naos.

13. The composition of matter of Claim 1 wherein the Fc domain
comprises an IgG3 Fc domain.

14. The composition of matter of Claim 13 wherein the IgG3 Fc domain
comprises SEQ ID NO: 605 and X? is inserted into or replaces all or part
of a sequence selected from SEQ ID NOS: 614, 621, 622, 624, 627, 639,
641, 644, 645, and 646.

15. The composition of matter of Claim 14 wherein X9 is inserted at
Huioo/ E101, Fi2s/ Ni2o, Nusy/ Kiss, Mioo/ T191, Qus/ Poo, Ezze/ Nazi,

S/ Daaz, Gaaa/Szes, or Gasz/ Nass.

16. The composition of matter of Claim 1 wherein the Fc domain
comprises an [gG2 Fe domain.

17. The composition of matter of Claim 16 wherein the Fc domain
comprises SEQ ID NO: 606 and X? is inserted into or replaces all or part
of a sequence selected from SEQ ID NOS: 621, 622, 624, 632, 636, 639,
640, 642, 644, and 646.
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1510 <210> 34 <211> 10 <212> PRT <213> Artificial Sequence <220>
<223> TPO-mimetic peptide <400> 34 Gly Val Arg Asp Gin Val Ser Trp
AlaLeu 1510 <210>35<211> 10 <212> PRT <213> Artificial
sequence <220> <223> TPO-mimetic peptide <400> 35 Glu ser Val Arg
Glu Gin Val Met Lys Tyr 1510 <210> 36 <211> 10 <212>PRT 10

< %3%@%5%&%&%%&%&0@%% 1P QunaiostigpERtide s40Q> 36
Ser Val Ar%S r Gln lle Ser Ala Ser Leu 1510 <210> 37 <211> 10

<2125 pRirse FraNimihtial/ Sequdiise/ LopoRepddssTer/Miretts / Disz

pepti@gsw% &7@];{/\@{@@ Glu Thr Val Tyr Arg His met 1510 <210>
38 <211>11
19. The composition of matter of Claim 1 wherein the F¢ domain

comprises an IgG4 Fe domain.

20. The composition of matter of Claim 19 wherein the Fc domain
comprises SEQ ID NO: 607 and X3 is inserted into or replaces all or part
of a sequence selected from SEQ 1D NOS: 620, 621, 624, 627, 632, 634,
638, 639, 643, and 644.

21. The composition of matter of Claim 20 wherein X? is inserted at
Qs0/ Bs1, Fra/ N7e, Nioz/ Kios, Miso/ Tiar, Ques/ Pies, E1ro/ Nizi, S1s2/ Dass,
Giga/ Sis5, or Gaoz/ Naga.

22. The composition of matter of Claim 1 wherein the Fc domain
comprises SEQ D NO: 608 and X2 is inserted into or replaces all or part
of a sequence selected from SEQ ID NOS: 621,622, 628, 624, 627, 632,
636, 639, 644, and 646.

23. The composition of matter of Claim 22 wherein X? is inserted at
Hes/ Ees, Fos/ Nos, Ni2z/ Kios, Misz/ Tiss, Quss/ P1ss, E1so/ Nigo, Sao1/ Do,
Gaos/S207, or Gooa/ Noos.

24. The composition of matter of Claim 1 wherein X3 comprises an
angiotensin-2 (ang-2) binding peptide sequence.

25. The composition of matter of Claim 24 wherein the ang-2 binding
peptide sequence is selected from SEQ ID NOS: 100 to 189.

26. The composition of matter of Claim 25 wherein the ang-2 binding
peptide sequence is SEQ 1D NO: 147.

27. The composition of matter of Claim 26 wherein F! comprises an IgG1
Fc domain.

28. The composition of matter of Claim 27 having the sequence of SEQ ID
NO: 618.

29. The composition of matter of Claim 1 wherein X® comprises a
myostatin binding peptide sequence.

30. The composition of matter of Claim 29 wherein the myostatin binding

peptide sequence is selected from SEQ ID NOS: 218 to 509.
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<212> PRT <213> Artificial Sequence <220> <223> TPO-mimetic
peptide <400> 38 Gly val Arg Glu Val lle val Met His Met Leu 15 10
<210> 39 <211> 11 <212> PRT <213> Atrtificial Sequence <220> <223>
TPO-mimetic peptide <400> 39 Gly Arg Val Arg Asp GIn lle Trp Ala Ala
Leu 135. 10e @i@estx2] it ot Z18m PRV B tArtificialeS girehicg
<220> <223> TPO-mimeti eﬂrﬂgﬁ <400> 40 Ala Gly Val Arg Asp GIn lle
Leu lle TR Lot ?’Le%“f‘6cc<‘§clsg> i1 <91ig9‘11 11 <212y> PRT 3213&
Artificial Syuemeosiaos! apresof Bpim b etibpeptiieoeannss a1 ilarg
Val Arg Asp.Glp.lle Met Leu Ser Leu 1510 <210>42 <211> 10 <212>
PRT <213> Artificial Sequence <220>

-

5 33, The composition of matter of Claim 32 having the sequence SEQ ID
NO: 612,
34. The composition of matter of Claim 1 wherein X' comprises an

erythropoietin-mimetic (EPO-mimetic) peptide sequence.

{1
A

. The composition of matter of Claim 34 wherein the EPO-mimetic
10 peptide sequence is selected from 5EQ TD NOS: 1 to 27.
36. The compeéiticn of matter of Claim 35 wherein the EPO-mimetic
peptide sequence is SEQ IDNO: 2.
37. The composition of matter of Claim 36 wherein F' comprises an IgGl
Fr domain
15 38. The composition of matter of Claim 37 having the sequence of 5EQ ID
NO: 615,
39, The composition of matter of Claim 1 wherein X’ comprises a
thrombopoietin-mimetic (TPO-mimetic) peptide sequence.
40. The composition of matter of Claim 39 wherein the TPO-mimetic
20 peptide sequence is selected from SEQ ID NOS: 28 to 99.
41. The composition of matter of Claim 40 wherein the TPO-mimetic
peptide sequence is SEQ ID NC: 28.
42. The composition of matter of Claim 41 wherein F' comprises an IgGl

Fc domain

0%
51
a
I

3. The composition of matter of Claim 42 having the sequence SEQ ID
NO: 618,
44, The composition of matter of Claim 1 wherein X' comprises a nerve
growth factor (NGF) binding peptide sequence,
45. The composition of matter of Claim 44 wherein the NGF binding
30 peptide sequence is setected from SEQ) TD NOB: 190 to 218
46. The composition of matter of Claim 1 wherein X comprises 2 B cell

activating factor (BAFF) binding peptide sequence.



<223> TPO-mimetic peptide <400> 42 Cys Thr Leu Arg GIn Trp Leu GIn
Gly Cys 1510 <210>43<211> 10 <212> PRT <213> Atrtificial
Sequence <220> <223> TPO-mimetic peptide <400> 43 Cys Thr Leu
GIn Glu Phe Leu Giu Gly Cys 1510 <210> 44 <211> 10 <212> PRT
<213>AHfiCiRl SEOMENCE  7aeld7 oF 2833 UB Qiims licneptide 400> 44
Cys Thr Arg Thr Glu Trp Leu His Gly Cys 15 10 <210> 45 <211> 12
<212> PRTPESE SUIATIRR AP S8 GGE N SESPH95 150 Afitmetic
peptides, 2400 45 CymEhr doaipSuigdaluf hattewHi%Ely Gly Phe Cys 15
10 <210>46 12 <211> 12 <212> PRT <2 Artificial uence <220>
<22a T TSt Seias AT e B DL TRty B T ven P
Al& GI§éuhGySell comprising the expression vector of Claim 49.

51, The cell of Claim 50, wherein the cell is an E. coli cell.

52. & process for preparing a pharmacologically active compound, which

comprises:
a. selecting at least one randomized peptide that modulates the

10 activity of a protein of interest; and
b. preparing a pharmacoiogic agent comprising an amine acid
sequence of the selected peptide as an internal, non-terminal, sequence
of an Fc domain.

53. The process of Claim 52, wherein the internal region of the Fc dornain

15 is a loop region.

54. The process of Claim 52, wherein the peptide is selected in a process
comprising one or more techniques selected from yeast-based
screening, raticnal design, protein structural analysis, or screening of a
phage display library, an E. coli display library, a ribosomal library, or

20 a chemical peptide library.
55. The process of Claim 52, wherein the preparation of the pharmacologic
agent is carried out by:
a. preparing a gene construct comprising a nucleic acid sequence
encoding an Fc domain wherein the amino acid sequence of the
25 selected peptide is inserted into or replaces one or more amino acids
within the F¢ domain; and
b. expressing the gene construct.

56. The process of Claim 55, wherein the gene construct is expressed in an
E. coli ceil.

30 57. The process of Claim 52, wherein the protein of interest is a cell surface
receptor,

58. The process of Claim 52, wherein the protein of interest has a linear

epitope.
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1510 <210> 47 <211> 13 <212> PRT <213> Artificial sequence <220>
<223> TPO-mimetic peptide <400> 47 Cys Thr Leu Arg GIn Trp Leu lle
Leu Leu Gly Met Cys 1510 <210> 48 <211> 14 <212> PRT <213>
Artificial sequence <220> <223> TPO-mimetic peptide <400> 48 Cys Thr

Leu Al b, Phe L. |§ | 1|~ lr i T es<:2; ?%dnﬂ
s 1 oo R R AR B, SRS 0

TPO-mimetegpeptide <400> 49 Cys Ser Leu GIn Glu Phe Leu ser His Gly

Gly Tyr Makfays-otRs i cTaL052 9 et d il 4Pk 12132 dytificial
Sequence <220> <223> TPO-mimetic peptide. <400> 586%‘/% Thr. Leu Arg

Glu Phél-etmegisrorrhbPadi ARATEEenEs 4 T8 $o979E 14

S comprises at least one X' in a loop region, said loop region being ina
non-terminal domain of the Fe domain, wherein:
X* is independently setected from ~{L"}-F’, ALY PHLY, P, (L0 P
(L), PHL) P, and L7 PHL)-PHL), - P
P, P 7, and P’ are each independently sequences of
10  pharmacologically active peptices;
1%, 1% L', and L* are each independently linkers; and
¢, d, €, and f are each independently O or 1.
€2. A process for preparing a modified antibody, which comprises:
a) selecting at least one peptide that modulates the activity of a
15 protein of interest; and
b) preparing an antibody comprising an amino acid sequence of the
selected peptide in a loop region of an Fc domain of the antibody, said

loop region being in a non-terminal domain of the Fc domain.



<110>
<120>
<130>

<140>
<1471>

<150>
<151>

<160>
<170>

<Z210>
<21i>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<Z223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<212> PRT <213> Artificial Sequence <220> <223> TPO-mimetic
peptide <400> 51 Cys Thr Lein Lys Glu Trp Leu Val Ser His Glu val Trp
Cys 1510 <210>52<211>10 <212> PRT <213> Artificial Sequence
<220> <223> TPO-mimetic peptide <400> 52 Arg Glu Gly Pro Thr Leu
Arg GIn Trp Met 1&6@51&%1933'%%@21” 10 <212> PRT <213> Atrtificial
Sequence <220> <223> TPO-mimetic peptide <400> 53 Glu Gly Pro Thr
APRP ARCGIN Trp Leu Ala 15 10 <210> 54 <211> 10 <212> PRT <213>
vdytificial Pequsnres; 220> <223> TPO-mimetic peptide <400> 54 Glu Arg
Gly Pro Phe Trp Ala Lys Alacys 1510 <210> 55 <211> 10 <212> PRT
A%g%ﬁﬁ?cial Sequence <220> <223> TPO-mimetic peptide

PCT/US2005/034273
2005-08-23
60/612,680
F2004-09-24

659

PatentIn version 3.3
1

14

PRT

Artificial seguence

EPO-mimetic peptide

misc_feature
(2)..(

Xaa = any amino acid

misc_Tteature
(4)..(5

Xaa = any amino acid

misc_feature
8)..(®

Xaa = any amino acid

misc_feature
AL, (AL
Xaa = any amino acid

misc_feature

(13)..(13)
Xaa = any amino acid
1

iyr Xaa Cys Xaa §aa Gly Pro Xaa Thr Trp Xaa Cys Xaa Pro
10

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

<220>
<223>

<400>

2

20

PRT

artificial sequence

EPO-mimetic peptide
2

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp val Cys Lys



<400> 55 Arg Glu Gly Pro Arg Cys Val Met Trp met 15 10 14 <210> 56
<211> 14 <212> PRT <213> Artificial Sequence <220> <223>
TPO-mimetic peptide <400> 56 Cys Gly Thr Glu Gly Pro Thr Leu Ser Thr
Trp Leu Asp Cys 1510 <210> 57 <211> 14 <212> PRT <213> Artificial
Sequence <220> <223> TPO-mjmefic peptide <400>57 Cys Glu GIn

. Asp Gly Pro Thr Leu Leu Glu Trp'Leu Lys Cys 15 10 l<521O> 58 <211>

bro Gln 14 <2|12> PRT <213> Artificial Sequence <220> <223> TPO-mimetic
B t <400> 58 Cys Glu Leu Val Gly Pro ser Leu Met Ser Trp Leu Thr
Cys 1510 <210>59 <211> 14 <212> PRT <213> Artificial Sequence

<2105 <220> <223> TPO-mimetic peptide <400> 59 Cys Leu Thr Gly Pro Phe

<211> 2¥al Thr GIn Trp LeuTyr Glu Cys 15 10

<212> PRT

<213> Artificial sequence

<220>

<223> EPO-mimetic peptide

<400> 3

%Ty Gly Asp Tyr ?is Cvs Arg Met Gly ;50 Leu Thr Trp val Cys Lys
: 15

Pro Leu Gly Gly
: 20

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

4
20

PRT

Artificial sequence

EPO-mimetic peptide
4

%ly Gly. val Tyr é?a Cys Arg Metr Gly igo Ile Thr Trp val Cys ser
_ 15

Pro Leu

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

<220>
<223>

<400>

Gly Gly
20

5

20

PRT

Artificial Sequence

EPO-mimetic peptide
5

XaT Gly Asn Tyr Met Cys His Phe Gly Pgo Ite Thr Trp val Cys Arg
5 1 15

Pro Gly Gly Gly
20

<210>
<2il>
<212>
<213>

<220>
<223>

6

20

PRT

Artificial sequence

EPO-mimetic peptide



<210> 60 <211> 14 <212> PRT <213> Artificial Sequence <220> <223>
TPO-mimetic peptide <400> 60 Cys Arg Ala Gly Pro Thr Leu Leu Glu Trp
Leu Thr Leu Cys 151015 <210> 61 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> TPO-mimetic peptide <400> 61 Cys
6Ala Asp Gly Pro Thr Leu Arg Glu Trp3le Ser Phe cys 15 10 <210> 62
<400> <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
Gly 61y TRO-Tyimetc poptidey $HR02162 Gl Gyt G THHJ-RUAG Glth Jrp Leu His
L Gly Gly PRe Cys Gly Gly 15 104b <210> 63 <211> 185<212> PRT
<213> Artificial sequence <220> <223> TPO-mimetic peptide <400> 63
Tyr Lys GhyGly»Cys Ala Asp Gly Pro Thr Leu Arg Glu Trp lle Ser Phe Cys 15 10
15 G Gly <210> 64 <211> 19

<210> 7

<21l> 23

<212> PRT

<213> Artificial sequence

<220>
<223> EPO-mimetic peptide

<400> 7

Gly Gly Thr Tyr Ser Cys His phe Gly Pro Leu Thr Trp val Cys Lys
1 5 10 15
Pro Gin Gly géy ser Ser Lys

<210> 8

<21I> 19

<212> PRT

<213> Artificial sequence

<220>
<223> EPO-mimetic peptide

<400> 8
%Ty Gily Thr Tyr éer Cys His Gly Pro Egu Thr Trp val Cys Lys Pro
15

Gin 6Ty Gly

<210> 9

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> EPO-mimetic peptide

<400> 9

val Gly Asn Tyr Met Ala His Met Gly Pro Ile Thr Trp val Cys Arg
1 5 10 15
Pro Gly Gly

<210> 10

<211> 18

<212> PRT

<213> Artificial seguence



<212> PRT <213> Artificial Sequence <220> <223> TPO-mimetic
peptide <400> 64 Gly Asn Ala Asp Gly Pro Thr Leu Arg GIn Trp LeU Glu
Gly Arg Arg 1510 15 Pro Lys Asn <210> 65 <211> 19 <212> PRT 16
<213> Artificial sequence <220> <223> TPO-mimetic peptide <400> 65
<220- . LeU Ala lle Glu Gly Pro Thr Leu Arg Bin Trp Leu His Gly Asn Gly 1510
<223> EdBmAR@BsppEpr 240> 66 <211>19 <212> PRT <213> Atrtificial
1Sequence <220> <223> TPO-mimetic peptide <400> 66 His Gly Arg Val
QBIy Pro Thr Leu Arg Glu Trp Lys Thr GIn Val Ala 15 10 15 Thr Lys Lys
Gly Gly ~21036R1sA4D> 18 «2B25BRIrg MB> Alrjifieral Seguencare220> <223>
1 TPO-minetic peptide <400> 62%hr lle Lys Gly Pro Thtieu Arg GInTrp
Leu Lys ser Arg Glu His 151015 Thr ser <210> 68

<400>

Ile Cys

<210> 11

<211> 18

<212> PRT

<213> artificial sequence

<220>
<223> EPC-mimetic peptide

<400> 11

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp val Cys Lys
1 5 10 : 15
Pro Gln

<210> 12

<211> 20

<212> PRT

<213> Artificial Sequence

<220> _ ) )
<223> EPO-mimetic peptide

<400> 12

Gly Gly Leu Tyr Ala Cys His Met Gly Pro Met Thr Trp val Cys Gln
1 5 190 15
Pro Leu Arg Gly

20

<210> 13

<21l> 22

<212> PRT

<213> Artificial seguence

<220>
<223> EPO-mimetic peptide

<400> 13

Thr IZle Ala Gin Tyr Ile Cys Tyr Met Gly Pro Glu Thr Trp Glu Cys
1 5 10 B i5

Arg Pro Ser Pro Lys Ala
20 :

<210> 14
<21i> 13



<211> 18 <212> PRT <213> Artificial Sequence <220> <223>
TPO-mimetic peptide <400> 68 lle ser Asp Gly Pro Thr Leu Lys Glu Trp
Leu Ser Val Thr Arg Gly 1510 15 Ala Ser 17 <210> 69 <211> 18
<212> PRT <213> Artificial Sequencd <220> <223> TPO-mimetic
<12s pleptide <400> 69 ser lle Glu Gly Pro Thr Leu Arg Glu Trp Leu Thr Ser
<213> AARFIARreed ed€:15 His ser <210> 70 <211> 18 <212> PRT <213>
Artificial sequence <220> <223> Synthesized Peptide sequence <400>
Z%%gi e Gl AJghGlUSly Pro Thr Leu Arg GIn Trp Leu Glu Trp Val Arg 15
10 15 Val Gly <210> 71 <211> 18 <212> PRT <213> Atrtificial sequence
<400>  14220> <223> synthesized Peptide sequence <400> 71 Arg Asp Leu Asp

Tyr ser &Y Rie '!;hé Lew, Asgdsind rﬂaheggﬁ’r%l—‘leléﬁf o $er 151015 Val GIn

<210> 15

<211> 11

<212> PRT

<213> . artificial sequence

<220>
<223> EPO-mimetic peptide

<400> 15

Tyr Cys His phe Gly Pro Leu Thr Trp val Cys
1 5 ' 10

<210> 16
<211> 20
<212> PRT
<213> artificial Sequence

<220>
<223> EPO-mimetic peptide

<400> 16

Gly G&ly Leu Tyr Leu Cys Arg Phe Gly Pro val Thr Trp Asp Cys Gly
1 5 10 15

Tyr Lys Gly Gly
20

<210> 17

<211> 20

<212> PRT

<213> Artificial seguence

<220> ) ) .
<223> EPO-mimetic peptide

<400> 17

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp val Cys Lys
1 5 10 . 15
Pro Gin Gly Gly

20

<210> 18

<Z11l> 20

<212> PRT

<213> Artificial sSeqguence

<220>
<223> EPO-mimetic peptide



<210> 72 <211> 18 <212> PRT <213> Atrtificial sequence <220> <223>
synthesized Peptide sequence <400> 72 Ala Leu Arg Asp Gly Pro Thr
Leu Lys GIn Trp Leu Glu Tyr Arg Arg 1510 15 GIn Ala 18 <210> 73
<211> 18 <212> PRT <213> Artificial Sequence <220> <223>
Synthesized Peptide sequence <40@> 73 Ala Arg GIn Glu Gly Pro Thr

<400> 1geu Lys Glu Trp Leu Phe Trpval Arg 151015 Met Gly <210> 74 <211>
18 <212> PRT <213> Atrtificial Sequence <220> <223> Synthesized

?W Gly f’%?)tf‘a’é"s?h%&(@eﬁ‘@d@gﬁWGIq{fId-E%uTEEUTGW o i Liet# Arg Glu
Trp Leu Ala Trp Arg Arg 1510 Ala GIn <210> 75 211> 18 <212>

Ié’ TG<12_13> Artificial Sequence <220> <223> synthesized Peptide

seﬁugﬁ&e <400> 75 Met Ala Arg Asp Gly Pro Thr Leu Arg Giu Trp Leu

Arg Thr Tyr Arg 151015

<210> 19

<211> 20

<212> PRT
<213> Artificial Sequence

<220>
<223> MMP INHIBITOR

<400> 19

Pro Leu

val Gly Asn Tyr Met Cys His Phe Gly Pro Ile Thr Trp val Cys Arg
i 5 10 15
Pro Gly Gly Gly

20

<210> 20
<211> 20
<212> PRT
<213> Artificial sequence

<220>
<223> MMP INHIBITOR

<400> 20

S1y Giy val Tyr éia Cys Arg Met Gly Pro Ile Thr Trp val Cys Ser
i i0 i5
Pro Leu Gly Gly

20

<210> 21

<21l> 19

<21i2> PRT

<213> Artificial sequence

<220>
<223> EPO-MIMETIC PEPTIDE

<400> 21

val Gly Asn Tyr Mmet Ala His Met Gly Pro Ile Thr Trp val Cys Arg
1 5 10 15
Pro Gly Gly

<210> 22

<211> 18

<212> PBRT .
<213> Artificial sequence



Met met <210> 76 <211> 18 <212> PRT <213> Artificial Sequence
<220> <223> Synthesized Peptide sequence <400> 76 Trp Met Pro Glu
Gly Pro Thr Leu Lys GIn Trp Leu Phe His Gly Arg 1510 15 19 Gly GIn
<210> 77 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
synthesized Peptide sequence <408> 77 His Ile Arg Glu Gly Pro Thr Leu
<220>  Arg GIn Trp Leu Val Ala Leu Arg 151015 Met Val <210> 78 <211> 18
<223> ERQIMIMERT RRAFDArtificial Sequence <220> <223> synthesized Peptide
<400> 25€quence <400> 78 GIn Leu Gly His Gly Pro Thr Leu Arg GIn Trp LeuSer
Trp Tyr Arg 151015 Gly met <210>79 <211> 18 <212> PRT <213>
Sty cly TificK Bguerfcd i €2Pe Qb?:%%y%ﬁﬁeEHedebﬁde Udfice <400>
79 Glu Leu Arg GIn Gly Pro Thr'Ceu His Glu Trp Leu GIn His Leu Ala

Pro Gln

<210> 23

<211> 20

<212> PRT

<213> Artificial Sequence
<220>

<223> EPO-MIMETIC PEPTIDE
<400> 23

Gly Gly Leu Tyr Ala Cys His Met Gly Pro Met Thr Trp val Cys GIn
1 5 10 ; 15

Pro Leu Arg Gly
20

<210> 24

<211> 22

<212> PRT

<213> aArtificial seguence
<220>

<223> EPO-MIMETIC PEPTIDE

<400> 24
Thr Ile Ala GIn Tyr Ile Cys Tyr Met Ggy Pro Glu Thr Trp Glu Cys
1 5 1 15

Arg Pro ser Pro Lys Ala
20

<210> 25

<211 13

<212> PRT

<213> Artificial sequence

<220>
<Z223> EPO-MIMETIC PEPTIRE

<400> 25

Tyr Ser Cys His phe Gly Pro Leu Thr Tgp val Cys Lys
1 5 1

<210> 26

<211> 11

<212> PRT :

<213> Artificial Sequence



i510 15 SerLys <210>80 <211> 18 <212> PRT <213> Atrtificial

Sequence <220> <223> synthesized Peptide sequence <400> 80 20

Val Gly lle Glu Gly Pro Thr Leu Arg GIn Trp Leu Ala GIn Arg Leu 15 10

15 Asn Pro <210> 81 <211> 18 <212> PRT <213> Atrtificial Sequence
<220 <220> <223> Synthesized Peptide s&quence <400> 81 Trp ser Arg Asp
<223> cheyvRre T heprfsg Glu Trp Leu Ala Trp Arg Ala 1510 15 Val Gly

- <210>82 <211> 18 <212> PRT <213> Artificial sequence <220> <223>

<400> 2%ynthesized Peptide sequence <400> 82 Ala val Pro Gin Gly Pro Thr Leu
Tyr Cys Hys @Ghe Top/LetolesuTtpArg-Argal 8yd 15 Cys Ala <210> 83 <211> 18

<212> PRT <213> Artificial Seqénce <220> <223> Synthesized Peptide

sequence <400> 83

<210> 27

<21l> 12

<212> PRT

<213> Artificial Sequence

<220>
-<223> EPO-~-MIMETIC PEPTIDE

<400> 27

Ser Cys His phe Gly pPro Leu Thr Trp {81 Cys Lys
1 5

<210> 28

<211> 14

<212> PRT

<213> Artificial Seguence

<220>
<223> TTMP

<400> 28

§1e Glu Gly Pro ghr Leu Arg Gin Trp Lgu Ala Ala Arg Ala
1

<210> 29
<211> 14
<212> PRT
<Z213> Artificial Seguence

<220>
<223> TPO mimetic peptide

<400> 29

{TE Glu Gly Pro ghr Leu Arg Gln Trp Lgu Ala Ala Lys Ala
1

<210> 30

<211> 14

<212> PRT .
<213> Artificial Sequence
<Z220>

<223> TPO mimetic peptide
<400> 30

i?e Glu Gly pPro ghr Leu Arg Glu Trp Lgu Ala Ala Arg Ala
1

<210> 31

<211> 6

<212> PRT :

<213> Artificial Sequence



Arg lle Arg.Glu Gly Pro Thr Leu Lys Glu Trp Leu Ala GIn Arg Arg 1510

15 Gly Phe <210> 84 <211> 18 <212> PRT <213> Artificial Sequence

<220> 21 <223> Synthesized Peptide sequence <400> 84 Arg Phe Ala

Glu Gly Pro Thr Leu Arg Glu Trp Leu Glu GIn Arg Lys 1510 15 Leu Val

<210> 85 <211> 18 <212> PRT <213> Artificial sequence <220> <223>
<220>  synthesized Peptide sequence <400> 85 Asp Arg Phe GIn Gly Pro Thr
<223> TRQURFGIUPPAF 148 Ala Ala lle Arg 15 10 15 ser Val <210> 86 <211>
<400> 318 <212> PRT <213> Artificial Sequence <220> <223> synthesized

Peptide sequence <400> 86 Ala Gly Arg Glu Gly Pro Thr Leu'Arg Glu Trp
'{hf” Leu Arg, Bldh MetA#Y val 151015 Trp GIn <210> 87 <211> 18 <212> PRT

: <213> Artificial sequence <220> <223> Synthesized Peptide sequence

<210> 32

<211 10

<212> PRT

<213> artificial seguence

<220 )
<223> TPO-mimetic peptide

<400> 32
Gly Arg val Arg Asp Gln vai Ala Gly Trp
i 5 10

<210> 33

<211> 10

<212> PRT

<213> aArtificial Sequence

<220>
<223> TPO-mimetic peptide

<400> 33

Gly Arg val Lys Asp Gin Ite Ala Gin Leu
1 : 5

<210> 34

<211 10

<212> PRY

<2i3> Artificial Seguence

<220>
<223> TPO-mimetic peptide

<400> 34

Gly val Arg Asp GlIn val ser Trp Ala Leu
1 5 10

<210> 35

<211> 10

<212> PRY

<213> Artificial seguence

<220>
<223> TPO-mimetic peptide

«400> 35
Gtu ser val Arg Glu GIn val Met Lys Tyr
1 5 10

<210> 36
<211> 10
<212> PRT



<400> 87 Ala Leu GIn Glu Gly Pro Thr Leu Arg GIn Trp Leu Gly Trp Gly

Gln 151015 Trp Gly <210> 88 <211> 18 <212> PRT 22 <213>

Artificial Sequence <220> <223> Synthesized Peptide sequence <400>

88 Tyr Cys Asp Glu Gly Pro Thr Leu Lys Gin Trp Leu Val Cys Leu Gly 15
913 A rgstq 15 Leu Gln <210> 89 <211> 18"&212> PRT <213> Artificial

equence G2 <023> Synthesized Peptide sequence: <400> 89 Trp

<220>  Cys Lys Glu Gly Pro Thr Leu Arg Glu Trp Leu Arg Trp Gly Phe 1510 15
<223 TGRSO REFBF&211> 18 <212> PRT <213> Artificial sequence

<400> 36220> <223> Synthesized Peptide sequence <400> 90 Cys ser Ser Gly

Gly Pro Thr Leu Arg Glu Trp Leu GIn Cys Arg Arg 15 10 15 Met Gin
ser val %ﬁ&%ﬁquﬁ% i%‘"ég'fzgeﬁ%%zlb Artificial sequence <220>
<210 37
<2il> 10
<212> PBRT
<213> Artificial Sequence
<220>
<223> TPO-mimetic peptide
<400> 37

Gly val Arg Glu Thr val Tyr Arg His Met
1 5 10

<210> 38

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> TPO-mimetic peptide

<400> 38

Gly val Arg Glu val Ile val Met His Mgt Leu
i 5 1

<210> 39

<211> 11

<212> PRT

<213> Artificial seguence

<220>
<223> TPO-mimetic peptide

<400> 39

G]y'Arg val Arg Asp GIn Ile Trp Ala Ala Leu
1 5 10 :

<210> 40

<21il> 11

<212> PRT

<213> Artificial sequence

<220>
<223> TPO-mimetic peptide

<400> 40
Ala Gly val Arg Asp Gln Ile Leu Ile Trp Leu
1 5 10

<210> 41
<211s= 11



<223> Synthesized Peptide sequence <400> 91 Cys Ser Trp Gly Gly Pro
Thr Leu Lys GIn Trp Leu GIn Cys Val Arg 151015 Ala Lys 23 <210>
92 <211> 18 <212> PRT <213> Artificial sequence <220> <223>
Synthesized Peptide sequence <400> 92 Cys GIn Leu Gly Gly Pro Thr

<12»  plfUArg Glu Trp Leu Ala Cys Arg Lett 1510 15 Gly Ala <210> 93

<213> aArz{8 <2ddenPRT <213> Artificial sequence <220> <223>

<220s Synthesized Peptide sequence <400> 93 Cys Trp Glu Gly Gly Pro Thr

223> TPEMLYSP Jdp:gy GlIn Cys Leu Val 151015 Glu Arg <210> 94

‘ <211> 18 <212> PRT <213> Artificial sequence <220> <223>
<400>  4Bynthesized Peptide sequence <400> 94 Cys Arg Gly Gly Gly Pro Thr

Gly arg L&Y kg Glp Tep e SeleeyiscBhesArged 5 10 15 Trp Gin <210> 95
1 <211> 18 <212> PRT <213> A#fficial sequence

<210> 42

<211> 10

<21l2> PRT

<213> Artificial sequence

<220>
<223> TPO-mimetlic¢ peptide

<400> 42

Cys Thr Leu Arg Gin Trp Leu Gin Gly Cys
1 5 i0

<210> 43 -
<2i1l> 10
<212> PRT
<213> artificial Sequence

<220>
<223> TPO-mimetic peptide

<400> 43

Cys Thr Leu Gin Glu Phe Leu Glu Gly Cys
1 5 10

<210> 44

<211l> 10

<212> PRT

<213> Artificial sequence

<220> ) o )
<223> TPO-mimetic peptide

<400> 44

Cys Thr Arg Thr Glu Trp Leu His Gly Cys
1 5 10

<210> 45

<211> 12

<212> PRT

<213> Artificial Seguence

<220> ) )
<Z223> TPO-mimetic peptide

<400> 45

%ys Thr Leu Arg gWu Trp Leu His Gly Géy Phe Cys
1

<210> 46



<21i>
<212>
<213>

<220>
<273>

<400>

<220> <223> Synthesized Peptide sequence <400> 95 Cys Arg Asp Gly
Gly Pro Thr Leu Arg GIn Trp Leu Ala Cys Leu Gin 1510 15 Gin Lys 24
<210> 96 <211> 18 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthesized Peptide sequence <400> 96 Glu Leu Arg ser Gly Pro Thr
1éeu Lys Glu Trp Leu Val Trp Arg Letf 1510 15 Ala GIn <210> 97 <211>
pRB <212> PRT <213> Artificial Sequence <220> <223> Synthesized
APEftidéaseGaanerce400> 97 Gly CysArg Ser Gly Pro Thr Leu Arg Glu Trp
Leu Ala Cys Arg Glu 1510 15 Val GIn. <210> 98 <211> 18 <212> PRT
TEZE3maArfigapBetpuence <220> <223> Synthesized Peptide sequence
4'<4OO> 98 Thr Cys Glu GIn Gly Pro Thr Leu Arg GIn Trp Leu Leu cys Arg
In 151015 Gly Arg <210> 99 <211>5 <212> PRT

Cys Thr Leu Arg Glu Trp val phe Ala %éy Leu Cys
i 5

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

<210>
<211>

47

13

PRT

Artificial seguence

TPO-mimetic peptide

47
Cys Thr Leu Arg Gln Trp Leu ITe Leu Leu Gly Met Cys
1 5 10

48

14

PRT

<212>
<213>

<220>
<223>

<400>

<210>
<211>

Artificial Seguence

TPO-mimetic peptide

48
Cys Thr Leu Ala Glu Phe Leu Ala Ser Géy val GTu GTn Cys
1 5 1

49

i4

PRT

<212>
<Z213>

<220>
<223>

<400>

Artificial Seguence

"TPO-mimetic peptide

49

Cys Ser Leu GIn Giu Phe Leu Ser His Gly Gly Tyr val Cys
i3 5 10

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

<220>
<223>

<400>

50
14
PRT
Artificial seqguence

TPO-mimetic peptide
50

Cys Thr Leu Arg Glu Phe Leu Asp Pro Thr Thr Ala val Cys
1 5

10



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

<220>
<223>

<400>

<213> Artificial Sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 99 Trp Asp Pro Trp Thr 1525 <210> 100 <211>6 <212>
PRT <213> Artificial Sequence <220> <223> Polypeptide capable of
binding to Ang-2 <400> 100 Trp Asp Pro Trp Thr Cys 15 <210> 101
s<211> 6 <212> PRT <213> Artificiéﬁsequence <220> <223> Polypeptide
1£apable of binding to Ang-2 <400> 101 Trp Asp Pro Trp ThrCys 15
PR210> 102 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
Aﬁ&?@b@&?dé%&ﬁ% of binding to Ang-2 <220> <221> misc_feature
<222> (2)..(2) <223> xaa is an acidic or neutral polar amino acid residue
TeU08et0s G§RRE] Trp Asp Pro Trp Thr 15 <210> 103 <211> 8
51

Cys Thr Leu Lys Glu Trp Leu val ser His Glu val Trp Cys
1 5 .

<210
<211>
<212>
<213>

<220>
<223>

<400>

52

10

PRT

artificial Seguence

TPO-mimetic peptide
52

Arg Glu Gly Pro Thr Leu Arg GIn Trp Met
1 5 10

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

53

10

PRT

Artificial Seguence

TPO~-mimetic peptide
53

Giu Gly Pro Thr Leu arg Gin Trp Leu Ala
1 5 10

<210>
<211>
<Z12>
<213>

<220>
<223>

<400>

54
i0
PRT
Artificial Seguence

TPO-mimetic peptide
54

Giu Arg Gly Pro Phe Trp Ala Lys Ala Cys
1 5 10

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

<220>
<223>

<400>

55

10

PRT

Artificial Sequence

TPO-mimetic peptide
55

Arg Glu Gly Pro Arg Cys val Met Trp Met
1 5 10



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

<220>
<223>

<400>

<212> PRT <213> Atrtificial sequence <220> <223> Polypeptide capable
of binding to Ang-2 <220> <221> misc_feature <222> (2)..(2) <223> xaa
can be any naturally occurring amino acid <400> 103 Cys Xaa Trp Asp
Pro Trp Thr Cys 1526 <210> 104 <211> 20 <212> PRT <213> Atrtificial
Sequence <220> <223> Polypepti&é‘ capable of binding to Ang-2 <400>
5804 Pro lle Arg Gin Glu Glu Cys ASP Trp ASP Pro Trp Thr Cys Glu His 1
%‘5_1_10 15 Met Trp Glu Val 20 <210> 105 <211> 20 <212> PRT <213>
A‘}ég;iﬁp@laqegwéﬂw <223> Polypeptide capable of binding to Ang-2
<400> 105 Thr Asn lle GIn Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Asp
Tg—%g, 1mgt110 15 Met Pro Gly Lys 20 <210> 106 <211> 20 <212> PRT
<5138 Artﬁ‘ic?lai)sequence <220> <223> Polypeptide capable of binding to
5&ng-2

cys Gly Thr Giu Gly Pro Thr Leu Ser Thr Trp Leu Asp Cys
1 ' 5

<210
<21l>
<Z212>
<Z213>

<220>
<223

<400>

10

57

14

PRT

Artificial sequence

TPO-mimetic peptide
57

Cys Glu GIn Asp Gly Pro Thr Leu Leu g&u Trp Leu Lys . Cys
1 5

<210
<211>
<212>
<213>

<220>
<Z223>

<400>

<210>
<21l1>

58

14 .

PRT

Artificial Sequence

TPO-mimetic peptide

58
Cvs Glu teu val Gly Pro ser Leu Met Ser Trp Leu Thr Cys
1 5 10

5%

14

PRT

<212>
<213>

<220>
<223>

<400>

Artificial sequence

TPO-mimetic peptide
59

Cys Leu Thr Gly pro phe val Thr &¢Tn Trp Leu Tyr Glu Cys '
1 5 10

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

60

i4

PRT

Aartificial Seguence

TPO-mimetic peptide
60

Cys Arg Ala Gly Pro Thr Leu Leu Glu Trp Leu Thr Leu Cys
1 5

10



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

<220
<223>

<400>

<400> 106 Trp Tyr Glu GIn Asp Ala Cys Glu Trp Asp Pro Trp Thr CysGlu
His 1510 15 Met Ala Glu Val 20 <210> 107 <211> 20 <212> PRT
<213> Artificial sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 107 Asn Arg Leu GIn Glu Val Cys Glu Trp Asp Pro Trp Thr
Cys Glu His 1510 1527 Met Glu A%n Val 20 <210> 108 <211> 20
<212> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
6bf binding to Ang-2 <400> 108 Ala Ala Thr GIn Glu Glu Cys Glu Trp Asp
% 2r0 Trp Thr Cys Glu His 1510 15 Met Pro Arg Ser 20 <210> 109
ARl 20 $2d2enBRT <213> Artificial Sequence <220> <223>
Polypeptide capable of binding to Ang-2 <400> 109 LeU Arg His GIn GIU

TRIYnS Y8 g A&P Pro Trp Thr Cys Glu His 1510 15 Met Phe Asp Trp -
6%0 <210> 110

Cys Ala Asp Gly Pro Thr Leu Arg Glu Tgp Ile ser Phe Cvs
1 5 1

<210
<21l>
<212>
<213>

<220>
<Z223>

<400>

62

16

PRT

artificial Sequence

TPO-mimetic peptide
62

Gly Gly Cys Thr Leu Arg Glu Trp Leu His Gly Gly Phe Cys Gly Gly
1 5 10 15

<210>.

<Z211i>
. <212>
<213>

<220>
<223>

<400>

63

i8

PRT

Artificial Sequence

TPO-mimetic peptide
&3

Gly Gly Cys Ala Asp Gly Pro Thr Leu Agg Glu Trp Ile Ser Phe Cys
1 5 : 1 15

Gly Gly

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

<220>
<223>

<400>

1

84
19
PRT
Artificial Seguence

TPO-mimetic peptide
64

Gly Asn Ala Asp Gly Pro Thr Leu Arg Gén Trp Leu Glu Gly Arg Arg
5 1 : 15

Pro Lys Asnh

<Z210>
<Z211i>
<Z12>

65
19
PRT



<211> 20 <212> PRT <213> Artificial Sequence <220> <223>
Polypeptide capable of binding to Ang-2 <400> 110 Val Pro Arg GIn Lys
Asp Cys Glu Trp Asp Pro Trp Thr Cys Glu His 1510 15 Met Tyr Val Gly
20 <210> 111 <211> 20 <212> PRH%<213> Artificial Sequence <220>
<22:3> Pal j apable of binding to Ang-2 <400> 111 Ser.lle Ser His
213 Aﬁ%% Fglvoephide cap 9e .

<t AGI Sl Cys EluTrp Asp Pro Trp Thr Cys Glu His 28 1510 15 Met Gin

<§§g> val G,Ij 20 <210> 112 <211> 20 <212> PRT <213> Artificial sequence

<2e3>  TEOHHIESS3R9BG\iSeptide capable of binding to Ang-2 <400> 112 Trp Ala

<400> 6A&la GIn Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His 1510 15 Met

t %Q <4§> 113 <21 2 ZQ <21.12> ERT ﬁ21§> A&t.'ificial

Leu 412 e e R S B 7 o dmasto A2 <4005

113

arg Asp Thr

<210> 66

<21il> 19

<Z212> PRT

<213> Artificial seoguence

<220>
<223> TPO-mimetic peptide

<400> 66

His Gly Arg val Gly Pro Thr Leu Arg Glu Trp LyS Thr GIn val Ala
1 5 10 15

Thr Lys Lys

<210> &7

<21i> 18

<212> PRT

<213> artificial Sequence

<220
<223> TPO-mimetic peptide

<400> 67
Thr Ile Lys Gly Ero Thr Leu Arg Glin Igp Leu Lys Ser Arg §1u His
1

Thr ser

<210> 68

<21%i> 18

<212> PRT :

<213> Artificial Seguence

<220>
<223> TPC-mimetic peptide

<400> 68

Ile ser Asp Gly Pro Thr Leu Lys Glu Trp Leu ser val Thr Arg Gly
1 5 10 15

Ala ser



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

<220>
<223>

<400>

Thr Trp Pro GIn Asp Lys Cys Glu Trp Asp Pro Trp Thr Cys Glu His 15 10

15 Met Gly Ser Thr 20 <210> 114 <211> 20 <212> PRT <213> Atrtificial

Sequence <220><223> Polypeptide capable of binding to Ang-2 <400>

114 Gly His ser GIn Glu Glu Cys Gly Trp Asp Pro Trp Thr Cys GluHis 15

4015 Met Gly Thr ser 20 <210> 115 <211> 20 <212> PRT <213>
1értificial Sequence <220> <223> Polypeptide capable of binding to Ang-2
PED <4Q0> 115 Gin His Trp GIn Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys
ARG 1521 B9 Met Pro Ser Lys 20 <210> 116 <211> 20 <212> PRT

<213> Artificial Sequence <220> <223> Polypeptide capable of binding to
TR 460RePEE9&sn Val Arg GIn Glu Lys Cys Glu Trp Asp Pro Trp Thr
&&ys Glu His 1510 15 Met Pro Val Arg 20 <210> 117 <211> 20

Ser Ile Glu Gly Pro Thr Leu Arg Glu Trp Leu Thr Ser Arg Thr Pro
1 5 10 15

His Ser

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

<220>
<2723>

<4 00>

70

18

PRT

artificial Sequence

synthesized Peptide Sequence
70

Gly Ala Arg Glu Gly Pro Thr Leu Arg Gln Trp teu Glu Trp val Arg
1 . 5 10 15

val gly

<210
<211>
<212>
<213>

<Z220>
<223>

<400

71

18

PRT

Aartificial Seguence

synthesized peptide Seguence
71

Arg Asp Leu Asp Gly Pro Thr Leu Arg Gin Trp Leu Pro Leu Pro Ser
1 5 10

val Gin

<210>
<21i>
<212>
<23i3>

<Z220>
<223>

<400

1

72

18

FRT

Artificial Sequence

Synthesized Peptide Sequence
72

Ala Leu Arg Asp Gly Pro Thr Leu Lys GIn Trp Leu Glu Tyr Arg Arg
5 15

10

Gin Ala



<212> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
of binding to Ang-2 <400> 117 Lys Ser Gly GIn Val Glu Cys Asn Trp Asp
Pro Trp Thr Cys Glu His 1510 15 Met Pro Arg Asn 20 <210> 118
<211> 20 <212> PRT <213> Artificial sequence <220> <223>
Polypeptide capable of binding to A%%-Z <400> 118 Val Lys Thr GIn Glu
His Cys Asp Trp Asp Pro Trp Thr Cys Glu His 15 10 15 Met Arg Glu Trp

<2105 320 <210> 119 <211> 20 <212> PRT <213> Artificial Sequence 30

11w 1§220> <223> Polypeptide capable of binding to Ang-2 <400> 119 Ala Trp

<212> pPiBly GIn Glu Gly Cys Asp Trp Asp Pro Trp Thr Cys Glu His 15 10 15 Met

<213> AU PrbaIStemyeRea 0> 120 <211> 20 <212> PRT <213> Attificial

<220> Sequence <220> <223> Polypeptide capable of binding to Ang-2 <400>

<223> syt eyo2¢dl Pent Gle StaukspeCys Glu Trp Asp Pro Trp Thr Cys Glu His

<400> 73

Ala Arg GIn Glu Gly Pro Thr Lteu Lys Glu Trp Leu Phe Trp val Arg
1 ' 5 10 15
Met Gly

<210> 74

<211> 1B

<212» PRT

<213> Artificial Seguence

<220> )
<223> Ssynthesized Peptwde Seguence

<400s> 74

Glu Ala Leu Leu Gly Pro Thr Leu Arg Glu Trp Leu Ala Trp Arg Arg
1 5 10 15

Ala Gin

<210> 75

<Z1li> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Synthesized Peptide Sequence

<400> 75

Met Ala Arg Asp Gly Pro Thr Leu Arg Glu Trp Leu Arg Thr Tyr Arg
1 5 10 15
Met Met

<210> 76

<21li> 18

<212> PRT

<2i3> Artificial seguence

<220>
<223> Synthesized Peptide Seguence

<400> 76

Trp Met Pro Glu Gly Pro Thr Leu Lys Gin Trp Leu Phe His Gly Arg
1 5 10 15



Gly Gin

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

<220>
<223>

<400>

151015 Met Pro Pro Met 20 <210> 121 <211> 20 <212> PRT <213>
Artificial sequence <220> <223> Polypeptide capable of binding to Ang-2
<400> 121 Arg Ala Pro Gin Glu Asp Cys Glu Trp Asp Pro Trp Thr Cys Ala
His 151015 Met Asp lle Lys 20 <210> 122 <211> 20 <212> PRT
<213> Artificial Sequence <220> <593> Polypeptide capable of binding to
Ang-2 <400> 122 His Gly GIn Asn Met Glu Cys Glu Trp Asp Pro Trp Thr
Cys Glu His 1510 15 Met Phe Arg Tyr 20 <210> 123 <211> 20 31
<212> PRT <213> Atrtificial sequence <220> <223> Polypeptide capable
of binding to Ang-2 <400> 123 Pro Arg Leu GIn Glu Glu Cys Val Trp Asp

gfro Trp Thr Cys Glu His 1510 15 Met Pro Leu Arg 20 <210> 124

pr2l1>20 <212> PRT

Artificial Sequence

synthesized Peptide Sequence
77

His Ile Arg Glu Gly Pro Thr teu Arg GIn Trp Leu val Ala Leu Arg
1 5 10 15

Met val

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

<220>
<223>

<AQ0>

1

78

18

PRT

Artificial Sequence

synthesized Peptide Seguence
78

Gln teu Gly His Gly Pro Thr Leu Arg Gin Trp Leu Ser Trp Tyr Arg
5 10

15

Giy Met

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

<220>
<223>

<400>

79

18

PRT .

Artificial Seguence

Synthesized Peptide Sequence
79

GTu teu Arg GIn Gly Pro Thr Leu His Glu Trp Leu GlIn His Leu Ala
1 5

10 15

Ser Lys

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

80

18

PRT

Artificial sequence

synthesized peptide Sequence
80



<213> Artificial Sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 124 Arg Thr Thr GIn Glu Lys Cys Glu Trp ASP Pro Trp Thr
Cys Glu His 1510 15 Met Glu Ser GIn 20 <210> 125 <211> 20 <212>
PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable of
binding to Ang-2 <400> 125 GIn TRFSer Gin Glu Asp Cys Val Trp Asp
val cly Heodrp &y Gys Asp Hisu labgl@ b tMet vl nes SEn2Qrg 1> 126 <211>
1 20 <212 PRT <213> Artificial ®equence <220> <2233 Polypeptide
capable of binding to Ang-2 <400> 126 GIn Val lle Gly Arg Pro Cys Glu
Asn pPro Trp Asp Pro Trp Thr Cys Glu His 1510 15 Leu Glu Gly Leu 20 32
<210> 127 <211> 20 <212> PRT <213> Artificial Sequence <220>
<223> Polypeptide capable of binding to Ang-2 <400> 127 Trp Ala GIn

<ﬁg> ESJGIn Glu Glu Cys Ala Trp Asp Pro Trp Thr Cys Asp His 5 Met Val Gly Leu
=< >

<212> PRT
<213> Artificial seguence

<220> _
<223> synthesized Peptide Sequence

<400> 81

Trp Ser Arg Asp Gly Pro Thr Leu Arg Glu Trp teu Ala Trp Arg Ala
1 5 10 15 _
val Gly

<210> 82

<211> 18

<212> PRT

<213> Artificial sequence

<220> i
<223> synthesized Peptide Sequence

<400> 82

Ala val Pro Glin Gly pPro-Thr Leu Lys Gén Trp Leu Leu Trp égg Arg
1 -5 i

Cys Ala

<210> 83

<21l> 18

<212> PRT

<213> Artificial Seguence

<220> )
<223> synthesized Peptide Sequence

<400> 83

Arg Ile Arg Glu Gly Pro Thr Leu Lys Glu Trp Leu Ala Gin Arg Arg
i 5 10 15
Gty Phe

<210> 84
<Z2il> 18
<212> PRT
<213> Artificial Seguence

<220>



20 <210> 128 <211> 20 <212> PRT <213> Artificial Sequence <220>

<223> Polypeptide capable of binding to Ang-2 <400> 128 Leu Pro Gly

GIn Glu Asp Cys Glu Trp Asp Pro Trp Thr Cys Glu His 1510 15 Met Val

Arg ser 20 <210> 129 <211> 20 <212> PRT <213> Artificial sequence
<273> s<|%%%?i<z%%35{eﬁ~?h@%e%@§e%§8ab'e 3flbinding to Ang-2 <400>_ 129 Pro

et Asn GIn Val Glu Cys Asp Trp Asp Pro Trp Thr Cys Glu His 15 10 15

<400>  84/et Pro Arg Ser 20 <210> 130 <211> 20 <212> PRT <213> Artificial
Arg phe BEIUARCE FZ&Q? ﬁ%i@PﬁWg%ﬁfdﬂ%ﬁg%@le@%b&an&@ ARg-2 <400>
1 130 Phe ©&ly Trp Ser His Gly Cy0Glu Trp Asp Pro Trp Thr Cys Glu His 1

510 15 33 Met Gly ser Thr 20 <210> 131 <211> 20 <212> PRT <213>
Leu val Artificial sequence <220>

<210> 85

<Z211> 18

<212> PRT

<213> artificial sequence

<220> . )
<Z223> Synthesized Peptide Sequence

<400> B85

Asp Arg Phe Gin Gly Pro Thr Leu Arg Glu Trp Leu Ala Ala Tle Arg
1 5 10 15
Ser val

<210> 86

<213> 18

<212> PRT

<213> Artificial seguence

<220
<223> Synthesized Peptide Seguence

<400> 86

Ala Gly Arg Glu Gly Pro Thr Leu Arg Glu Trp Leu Asn Met Arg vail
1 5 10 15

Trp GIn

<Z210> 87

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthesized Peptide Sequence

<400> 87

Ala Leu GIn Glu Gly Pro Thr Leu Arg GIn Trp Leu Gly Trp Gly Gln
1 5 10 15
Trp Gly

<210> &8
<211> 18
<212> PRT



<223> Polypeptide capable of binding to Ang-2 <400> 131 Lys Ser Thr
GIn Asp AspCys Asp Trp Asp Pro Trp Thr Cys Glu His 15 10 15 Met Val
Gly Pro 20 <210> 132 <211> 20 <212> PRT <213> Artificial Sequence
<220> <223> Polypeptide capable %l;rbinding to Ang-2 <400> 132 Gly Pro
513 AA@FH@ Ser %g:é/&gln Trp Asp Pro9Tp Thr Cys Glu His 15 10 15 Met
<4327 MASp GIn Leu 20 <210> 133 <211> 20 <212> PRT <213> Artificial

<%%g> %tgluence <220> <223> Po%peptlde capable of binding to Ang-2 <400>
<223> SYEDeRA IRPBSAE W Cys Glu Trp Asp Pro Trp Thr Cys Ala His 15
<400> 880 15 Met GIn Val Asp 20 <210> 134 <211> 20 <212> PRT <213>

rtifi q <220> <223= P pt P f bindjng to Ang-2
Tyr crs f\ ég ﬂa{i&f X/:\lf rl?e |y8&‘iy"c¥Fn%§jy g}’é’ uLgrEr{f)gis@ FQ%TI’ Igf))hr Cys Arg
Leu34 151015 LeuGIn Gly Trp 20

Leu Gln

<210> 89

<211> 18

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Synthesized Peptide Sequence

<400> 89

Trp Cys Lys Glu Gly Pro Thr Leu Arg Glu Trp Leﬁ Arg Trp Gly Phe
1 5 10 15
Leu Cys

<210> 90

<211> 18

<212> PRT

<213> Artificial seguence

<220>
<223> synthesized Peptide Seguence

.<400> 90

Cys Ser Ser Gly Gly Pro Thr Leu Arg Géu Trp Leu Gln Cys igg Arg
1 3 1

Met Gln

<210> 81

<21l> 18

<212> PRT .

<213> artificial Sequence

<220>
<223> Synthesized Peptide Sequence

<400> 91

Cys Ser Trp Gly Gly Pro Thr Leu Lys G%n Trp Leu GIn Cys {%E Arg
1 5 : 1

Ala Lys



<210> 135 <211> 20 <212> PRT <213> Atrtificial Sequence <220>
<223> Polypeptide capable of binding to Ang-2 <400> 135 val Leu Gly
Gly GIn Gly Cys GIn Trp Asp Pro Trp Thr cys Ser His 15 10 15 Leu Glu
Asp Gly 20 <210> 136 <211> 20 <212> PRT <213> Artificial Sequence
10> £220> <223> Polypeptide capable 6Fbinding to Ang-2 <400> 136 Thr Thr
<211> 18le Gly ser met Cys Glu Trp Asp Pro Trp Thr Cys Ala His 1510 15 Met
<%§§> i‘rﬁé’l}nfgé G20 <210> 137 <211> 20 <212> PRT <213> Artificial
i equence EH68E003> Polypeptide capable of binding to Ang-2 <400>
<220> 137 Thr Lys Gly Lys Ser Val Cys GIn Trp Asp Pro Trp Thr Cys Ser His 1
<223>  Synihepd ZRfePEfif €8, WERMSBC&210> 138 <211> 20 <212> PRT <213>

<400> 9Artificial Sequence <220> <223> Polypeptide capable of binding to Ang-2

35
Cys Gln Leu Gly Gly Pro Thr Leu Arg Glu Trp Leu Ala Cys Arg Leu
1 5 10 15
Gly Ala

210> 93

<211> 18

<212> PRT

<213> Artificial Seguence

<220> o
<223> Synthesized Peptide Seguence

<400> 93

cys Trp Glu Gly Gly Pro Thr Leu Lys Glu Trp Leu Gln Cys Leu val
1 5 10 15
Glu Arg

<210> 94

<21%> 18

<212> PRT :

<213> Artificial Sequence

<220> '
<223> sSynthesized Peptide Sequence

<400> 94
Cys Arg Gly ¢ly Gly Pro Thr Leu His GIn Trp Leu Ser Cys Phe Arg
1 5 10 15

Trp Gln

<21> G5

<Z21i> 18

<212> PRT

<213> Artificial seguence

<220 ) )
<223> Synthesized Peptide Sequence

<400> 95

Cys Arg Asp Giy Gly Pro Thr Leu Arg GIn Trp Leu Ala Cys Lgu Gln
1 5 10 1 :

Gln Lys



<400> 138 Thr Thr lle Gly Ser Met Cys GIn Trp Asp Pro Trp Thr Cys Ala
His 1510 15 Met Gin Gly Gly 20 <210> 139 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 139 Trp Val Asn Glu Val Val Cys Glu Trp Asp Pro Trp Thr
Cys Asn His 1510 15 Trp Asp Thffro 20 <210> 140 <211> 20 <212>
PRT <213> Artificial Sequence <220> <223> Polypeptide capable of
: inding to Ang-2 <400> 140 Val Val GIn Val Gly Met Cys GIn Trp Asp Pro
@i 1§rp Thr Cys Lys His 1510 15 Met Arg Leu GIn 20 <210> 141 <211> 20
<212> PrRR12> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
<213> ApEYiheidg t888HBI88<400> 141 Ala val Gly Ser Gln Thr Cys Glu Trp Asp

<220> ProTrp Thr Cys AlaHis 151015 Leu Val Glu Val 20 <210> 142 <211>
<223> SPfrhesized rPeptide Sequence

<400> 96

Glu teu Arg Ser Gly Pro Thr Leu Lys Giu Trp Leu val Trp Arg Leu
1 5 10 15
ala Gin

<210> 97

<2i1> 18

<212> PRT

<213> Artificial sequence

<220> _ )
<223> Synthesized peptide Seguence

<400> 97

Gly Cys Arg Ser Gly Pro Thr Leu Arg Glu Trp Leu Ala Cys Arg Glu
1 5 10 15
val Gin.

<210> . 98

<211> 18

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthesized Peptide Sequence

<400> 98

Thr Cys Giu Gln Gly Pro Thr Leu Arg Gin Trp Leu Leu Cys Arg Gin
1 5 10 15
Gly Arg

<210> 98

<2il> 5§

<212> PRT

<213> artificial Seguence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 99

Trp Asp Pro Trp Thr
1 5



<Z210>
<211>
<212>
<213>

<220>
<223>

<400> 100

<212> PRT <213> Artificial Sequence 36 <220> <223> Polypeptide
capable of binding to Ang-2 <400> 142 GIn Gly Met Lys Met Phe CyS Glu
Trp ASP Pro Trp Thr Cys Ala His 1510 15 lle Val Tyr Arg 20 <210>
143 <211> 20 <212> PRT <213> Artificial Sequence <220> <223>
Polypeptide capable of binding to A?@-Z <400> 143 Thr Thr lle Gly ser
Met Cys GIn Trp Asp Pro Trp, Thr Cys Glu His 15 10 15 Met GIn Gly Gly
%@Q) <210> 144 <211> 20 <212> PRT <213> Artificial sequence <220>
per 23> Polypeptide capable of binding to Ang-2 <400> 144 Thr ser GIn
AWTYFVed BlyseyseGda Trp Asp Pro Trp Thr Cys GIn His 1510 15 Leu Thr
Tyr Thr 20 <210> 145 <211> 20 <212> PRT <213> Atrtificial Sequence
peRAp <3z ARalypeptideGapakle #f Hgding to Ang-2 <400> 145 GIn Trp
ser Trp Pro Pro Cys Glu TrpAsp Pro Trp Thr Cys GIn Thr

{rp ASp Pro Trp ghr cys

<210
<211>
<21l2>
<213>

<220>
<223>

<400>

101
6
PRT

CArtificial sequence

rpolypeptide capable of binding to Ang-2
101

{rp Asp Pro Trp Thr Cys
5

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

<220>
<223>

<220>
<221>
<222>
<Z223>

<400>

102

7

PRT

Artificial Sequence

PoTypeptide capable of binding to Ang-2

misc_feature
(2)..(2)

Xaa is an acidic or neutral polar amino acid residue

102

Eys Xaa Trp Asp Pro Trp Thr
5

<210>\

<21i>
<212>
<Z213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

103

8

PRT

Artificial Seguence

polypeptide capable of binding to Ang-2

misc_Teature
(2)..{2

Xaa can be any naturally occurring amino acid
103

Cys Xaa Trp Asp Pro Trp Thr Cys
1 5



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

<220>
<223>

<400>

151015 Val Trp Pro ser 20 <210> 146 <211> 20 37 <212> PRT <213>
Artificial Sequence <220> <223> Ang-2 binding Polypeptide <400> 146
Gly Thr ser Pro ser Phe Cys GIn Trp Asp Pro Trp Thr cys Ser His 15 10
15 Metval Gin Gly 20 <210> 147 <211> 14 <212> PRT <213> Artificial
sequence <220> <223> Polypeptid@capable of binding to Ang-2 <400>
1347 GIn Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His Met 15 10

2210> 148 <211> 22 <212> PRT <213> Artificial Sequence <220>

i%@>ﬁquw%&capable of binding to Ang-2 <400> 148 GIn Asn Tyr
Lys Pro Leu Asp Glu Leu Asp Ala Thr Leu Tyr Glu His 15 10 15 Phe lle
Phe Hl,g,_i er Thr %Qe 1;%3 nldél.% 2t11> 22 <212> PRT <213> Artificial

PUeRaRREE” 5

104

Pro Ile Arg Gin Glu Glu Cys Asp Trp Asp Pro Trp Thr Cys Giu His
1 ' 5 10 15

Met Trp Glu val
20

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

<220
<223>

<400>

1

105
20
PRT
Artificial seguence

polypeptide capable of binding to Ang—Zi
105

Thr Asn Ile Gln glu Glu Cys Glu Trp ﬁgp Pro Trp Thr Cyé %gp His

Met Pro Gly Lys
20

<210>
<211>
<212>
<Z13>

<220>
<223>

<400>

106

20

PRT

Artificial Sequence

polypeptide capable of binding to Ang-2
106

Trp Tyr Glu Gin Asp Ala Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 ' 5 10 15

Met Ala Glu val

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

<220>
<223>

<400>

1

107

20

PRT

artificial Sequence

polypeptide capable of binding to Ang-2
107

Asn Arg Leu Gin Glu val Cys Glu Trp Agp Pro Trp Thr Cys ggu His
: 5 1 '



<223> Polypeptide capable of binding to Ang-2 <400> 149 Leu Asn Phe
Thr ProLeu Asp Glu Leu Glu GIn Thr Leu Tyr Glu GIn 1510 15 Trp Thr
Leu GIn' GIn ser 20 <210> 150 <211> 22 <212> PRT 38 <213> Atrtificial
sequence <220> <223> Polypepti%eTcapable of binding to Ang-2 <400>
Met Glu AsrOVEAr Lys Phe Asn Pro Leu Asp Glu Leu Glu GIn Thr Leu Tyr Glu GIn 1
51@e5 Trp Thr Leu GIn His GIn 20 <210> 151 <211> 22 <212> PRT
<213> Atrtificial sequence <220> <223> Polypeptide capable of binding to
<210> 108&Ng-2 <400> 151 Val Lys Phe Lys Pro Leu Asp Ala Leu Glu GIn Thr Leu
<211> 20yr Glu His 1510 15 Trp Met Phe GIn GIn Ala 20 <210> 152 <211> 22
:ﬁ%z zr 12> PRT 5213> Artificial sequence <220> <223> Polypeptide capable
of binding to Ang-2 <400> 152 ValLys Tyr Lys Pro Leu Asp Glu Leu Asp

<220>
<223> Pcﬁ%lelgtlﬁ*%g -Ic_: rﬁaca\ﬁljijeeg% E151'5ng’10n%'5tc9mngb£ Phe Gin Glu Arg 20

<400> ' 108

Ala Ala Thr G1n Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His
i 5 10 15

Met Pro Arg Ser
: 20

<210> 109
<211> 20
<Z21Z2> PRT
<213> Artificial Sequence

<220> o
<223> Polypeptide capabie of binding to Ang-2

<400> 109

Leu Arg His GIn Glu Gly Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Phe Asp Trp
: 20

<210> 110
<21i> 20
<212> PRT
<213> Artificial Sequence

<220> . o
<223> Polypeptide capable of binding to Ang-2

<400> 110

val Pro Arg Gln Lys Asp Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Tyr val Gly
20

<210> 111

<211l> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 111

Ser. I1e ser His Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His



<210> 153 <211> 22 <212> PRT <213> Atrtificial sequence <220>
<223> Polypeptide capable of binding to Ang-2 <400> 153 Thr Asn Phe
Met Pro Met Asp Asp Leu Glu GIn Arg Leu Tyr Glu GIn 15 10 15 Phe lle
Leu GIn GIn Gly 20 39 <210> 154 <211> 22 <212> PRT <213> Artificial
1 sequence <220> <223> Polypel%tid%scapable of binding.to Ang-2 <400>
154 Ser Lys Phe Lys Pro Leu Asp Glu Leu Glu GIn Thr Leu Tyr Glu GIn 1
51015 Trp Thr Leu GIn His Ala 20 <210> 155 <211> 22 <212> PRT
\éaé'lg%%rtificial sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 155 GIn Lys Phe GIn Pro Leu Asp Glu Leu Glu GIn Thr Leu
<210 %’gr Glu GIn 1510 15 Phe Met Leu Gin Gin Ala 20 <210> 156 <211>
11> 282 <212> PRT <213> Artificial sequence <220> <223> Polypeptide
<212> PRapable of binding to Ang-2
<213> Artificial Sequence

<220>. '
<223> Polypeptide capable of binding to Ang-2

<400> 112

- Met Gin

Trp Ala Ala GIn Glu Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 : 10 15

Met Gly Arg Met

_ 20

<210> 113

<23il> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 113

Thr Trp.Pro GlIn Asp Lys Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

mMet Gly Ser Thr
20

<210> 114

<211> 20

<212> PRT .

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 114

Gly His Ser Gin Glu Glu-Cys Gly Trp Asp Pro Trp Thr Cys Glu His
i 5 _ 10 is

Met Gly Thr Ser
20

<210> 115

<211> 20

<212> PRT

<213> Artificial Seguence

<220> : -
<223> Polypeptide capable of binding to ang-2



<400> 156 GIn Asn Phe Lys Pro Met Asp Glu Leu Glu Asp Thr Leu Tyr
Lys GIn .15 10 15 Phe Leu Phe GIn His Ser 20 <210> 157 <211> 22
<212> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
of binding to Ang-2 <400> 157 Tyr Lys Phe Thr Pro Leu Asp Asp Leu Glu

<400> 188N ThrLeu Tyr Glu GIn 1510 15 “Trp Thr Leu GIn His Val 40 20 <210>

- 158 <211> 22 <212> PRT <213> Atrtificial sequence <220> <223>

gln His PiypbEptidd calfalsesofbinding P AT2 TEROB8N 58 GHEG I Fyr Glu Pro
Leu Asp Glu Leu Asp Glu Thr LEu Tyr Asn GIn 15 10 Trp Met Phe
His GIn Arg 20 <210> 159 <211> 22 <212> PRT <213> Atrtificial

Met Pro Zdubghce <220> <223> Polypeptide capable of binding to Ang-2 <400>
159 Ser Asn Phe Met Pro Leu Asp Glu Leu Glu GIn Thr Leu Tyr Glu Gin

<100 1 65 10 15 Phe Met.teu GIn His GIn 20 <210> 160

<21l> 20
<21l2> ~PRT
<213> Artificial Seqguence

<220> o
<223> Polypeptide capabie of binding to Ang-2

<4G0> 116

Asn val Arg GlIn G1u-Lys Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Pro val Arg
20

<210> 117

<21l> 20

<Z12> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding te ang-2

<400> 117

Lys Ser Gly Gin val Glu Cys Asn Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15
Met Pro Arg Asn

<210> 118

<211> 20

<212> PRT

<213> Artificial seauence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 118

val Lys Thr Gin Glu His Cys Asp Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Arg Giu Trp
20

<210> 119

<211l> 20

<212> PRT

<213> Artificial sequence



<211> 22 <212> PRT <213> Artificial sequence <220> <223>
Polypeptide capable of binding to Ang-2 <400> 160 GIn Lys Tyr GIn Pro
Leu Asp Glu Leu Asp Lys Thr Leu Tyr Asp GIn 1510 15 Phe Met Leu
GIn GIn Gly 20 <210> 161 <211> 22 <212> PRT <213> Atrtificial
<20s Sequence <220> <223> Polypeptid%ocapable of binding to Ang-2 <400>
<223> Pdbpeinildes RpaiGh HroiediAgpiGluhewGlu Glu Thr Leu Tyr Lys Gin 1
200> 1 10 1541 Trp Thr Leu GIn GIn Arg 20 <210> 162 <211> 22 <212> PRT
%13> Artificial Sequence <220> <223> Polypeptide capable of binding to
Ala Trp Ahg-2I400>Gl§2Val hys Typ LyspProdetrpsphGlayisedlAspiGlu Trp Leu
1 Tyr His GIn 1510 15 Phe Thr t%u His His GIn 20 <23®> 163 <211> 22
<212> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
Met Leu Br@)iﬂ%iﬁg to Ang-2 <400> 163

<210> 120

<Z2il> 20

<212> PRT ’
<213> Artificial sequence

<220> .
<223> Polypeptide capable of binding to Ang-2

<400> 120

Pro val Asn Gln Glu Asp Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 : 15

Met Pro Pro Met
20

<210> 121

<21l> 20

<Z212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 121

Arg Ala Pro GIn Glu Asp Cys Glu Trp Asp Pro Trp Thr Cys Ala His
1 5 10 15
Met Asp ITe Lys

20

<210> 122

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> pPolypeptide capable of binding to Ang-2

<400> 122
His Gly GIn Asn Met Glu Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Phe Arg Tyr
20

<210> 123
<211> 20



GIn Lys Phe Met Pro Leu Asp Glu Leu Asp Glu lle Leu Tyr Glu GIn 15 10
15 Phe Met Phe Gin Gin ser 20 <210> 164 <211> 22 <212> PRT <213>
Artificial sequence <220> <223> Polypeptide capable of binding to Ang-2
<400> 164 GIn Thr Phe GIn Pro Leu Asp Asp Leu Glu Glu Tyr Leu Tyr Glu
o12s pAN 15 10 15 Trp lle Arg Arg Tyr Hi& 20 <210> 165 <211> 22 <212>
<213> APRFi<238>A¢titisial Sequence <220> <223> Polypeptide capable of
520 binding to Ang-2 <400> 165 42 Glu Asp Tyr Met Pro Leu Asp Ala Leu
33530 pARRARGD E%H;M Gy @'ﬁdﬂnRé 19 1 g2he lle Leu Leu His Gly 20
< 10> 166 <211> 22 <212> PRT <213> Atrtificial sequence <220>
- <400>  1&323> polypeptide capable of binding to Ang-2 <400> 166 His Thr

pro arg PAEGIM RIMLEWASPGl 1L awGhs G IH b ke urfyr dpg @1@ #i2 1015 Trp
1 Leu Tyr Asp GIn Leu 20 <210>4b67 <211> 22

Met Pro Leu Arg
20

<210> 124

<21il> 20

<Z2i2> PRT

<213> Artificial sequence

<220> |
<223> Polypeptide capable of binding to Ang-2

<400> 124

Arg Thr Thr Gln Glu Lys Cys Glu Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Glu Ser Glin

<210> 125
<211l> 26
<212> PRT
<Z213> Artificial sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 125

Gin Thr Ser Gln Giu Asp Cys val Trp Asp Pro Trp Thr Cys Asp His
1 5 10 15

Met val Ser Ser
20

<210> 126

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capable of binding to ang-2

<400> 126

§1n val Ile Gly Arg Pro Cys Glu Trp Asp Pro Trp Thr Cys Gliu His
5 10 15

Leu Glu Gly Leu
20



<210>
<211>
<Z212>
<213>

<220
<223>

<400

<212> PRT <213> Atrtificial Sequence <220> <223> Polypeptide capable
of binding to Ang-2 <400> 167 Tyr Lys Phe Asn Pro Met Asp Glu Leu Glu
GIn Thr Leu Tyr Glu Glu 15 10 15 Phe Leu Phe GIn His Ala 20 <210>
168 <211> 22 <212> PRT <213> Artificial sequence <220> <223>
Polypeptide capable of binding to Ang-2 <400> 168 Thr Asn Tyr Lys Pro
12%2u Asp Glu Leu Asp Ala Thr Leu Tyr Glu His 151015 Trp lle Leu GIn
;‘;2—.1]5 Ser 20 <210> 169 <211> 22 <212> PRT <213> Artificial Sequence
AF2202 A3 siddenPslypeptide capable of binding to Ang-2 <400> 169 GIn
Lys Phe Lys Pro Leu Asp Glu Leu Glu GIn Thr Leu Tyr Glu GIn 15 10 15
PJDLBE HEN Gl Gl A0 20, 5210201 7(<311> 22 <212> PRT <213>
Artificial sequence <220> <223> Polypéptide capable of binding to Ang-2
12700> 170 Thr Lys Phe Gin Pro Leu Asp Glu Lea Asp GIn Thr Leu Tyr

grp Ala éi%ué3H1§3u Glu Cys Ala Trp igp Pro Trp Thr Cys égp His

Met val Gly Leu
: 20

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

<220>
<223>

<400>

128

20

PRT

Artificial sequence

Polypeptide capahie of binding to Ang—zi
128

Leu Pro Gly GIn Glu Asp Cys Glu Trp Asp Pro Trp Thr Cys Glu. His
i 5 10 15

met val Arg Ser

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

<220>
<223>

<400>

20

129
20
PRT
Artificial sequence

polypeptide capable of binding to Ang-2
129

Pro Met Asn GIn val Glu Cys Asp Trp Asp Pro Trp Thr Cys Glu His
1 5 10 15

Met Pro Arg ser
20

<210>
<21l>
<Z212>
<213>

<220>
<223>

<400>

130
20
PRT
Artiticial seguence

Polypeptide capable of binding to Ang-2
130

;he Gly Trp ser gis Gly Cys Glu Trp Qgp Proe Trp Thr Cys Glu His

15



.-151015 Trp Thr Leu Gin Gin Arg 20 <210> 171 <211> 22 <212> PRT
<213> Artificial Sequence <220> <223> Ang-2 binding Polypeptide
<400> 171 Thr Asn Phe Gin Pro Leu Asp Glu Leu Asp GIn Thr Leu Tyr
GluGIn 151015 Trp Thr Lea Girg(jBIn Arg 20 <210> 172 <211> 20

Met Gly seflZmrPRT <213> Artificial Sequence <220><223> Polypeptide capable
of bidtding to Ang-2 <400> 172 Lys Phe Asn Pro Lea Asp Glu Leu Glu
Glu Thr Leu Tyr G1lu GIn Phe 1510 15 Thr Phe GIn Gin 20 <210> 173

<210> 13211> 20 <212> PRT 44 <213> Atrtificial Sequence <220> <223>

<211> 2(pglypeptide capable of binding to Ang-2 <400> 173 Ala Gly Gly Met Arg

DL ARG Ty ASBSGhe gt Lea Gly Trp Pro Asn Tyr 1510 15 Asp Val Gin Ala

220 20 <210> 174 <211> 20 <212> PRT

< >

<223> polypeptide capable of binding to Ang-2
<400> 131

Lys Ser Thr GIn Asp Asp Cys Asp Trp §8p Pro Trp Thr {ys ggu.His
1 5

met val &ly Pro
20

<210> 132

<211l> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 132

Gly Pro Arg Ile Ser Thr Cys &lIn Trp Agp Pro Trp Thr Cys géu His
1. ) 1 .

Met Asp Gln Leu
20

<210> 133

<211> 20

<212> PRT

<213>  Artificial Seguence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 133

Ser Thr Ile Gly Asp Met Cys Glu Trp égp Pro Trp Thr Cys gga His
1 5

met &1n val Asp
20

<210> - 134

<211> 20

~<212> PRT

<213> Artificial sequence

<220> :
<223> Polypeptide capable of binding to Anng

<400> 134

val Leu Gly Gly GIn Gly Cys Glu Trp Asp Pro Trp Thr Cys Arg Leu



Lau Gin

<210>
<21l>
<212>
<213>

<220>
<2723>

<400>

<213> Artificial sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 174 GIn Thr Trp Asp Asp Pro cys met His lle Leu Gly Pro
Val Thr Trp 151015 Arg Arg Cys lle 20 <210> 175 <211> 20 <212>
PRT <213> Artificial Sequence <2 O> <223> Polypeptide capable of
binding tg Ang-2 <400> 175 AlgPr GIy GIn Arg Pro Tyr Asp Gly Met Lea
Gly Trp Pro Thr Tyr 1510 15 GIn Arg lle Val 20 <210> 176 <211> 20
<E1 > PRT <213> Artificial Sequence <220> <223> Polypeptide capable
)blg ing to Ang-2 <400> 176 ser Gly GIn Leu Arg Pro Cys Glu Glu lle
Phe Gly Cys Gly Thr GIn 1510 15 Asn Leu Ala Leu 20 45 <210> 177
5211> 20 <212> PRT <213> Artificial Sequence <220> <223>
25’0Iypeptide capable of binding to Ang-2 <400> 177 Phe Gly Asp Lys Arg

lu cys Met Phe Gly Gly Pro lle GIn 151015
Ai"t'& ma Sedguenc

polypeptide capable of binding to Ang-2
135

val Leu Gly Gly 6In Gly Cys Gln Trp Asp Pro Trp Thr Cys Ser His
1 .5 10 15

teu Glu Asp Gly
20

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

<220>
<223>

<400>

136

20

PRT

Artificial seguence

Ppolypeptide capable of binding to Ang-2
136

Thr Thr ITle Gly Ser Met Cys Glu Trp Asp Pro Trp Thr Cys Ala His
L 5 10 15

Met Gln Gly Gly
20

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

137

20

PRT

artificial seqguence

Polypeptide capable of binding to Ang-2
137

Thr tys Gly Lys Ser val Cys Gln Trp ﬁgp Pro Trp Thr Cys igr His
1 5

Met G1n Ser Gly.
20

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

<220>
<223>

138
20
PRT
Artificial Seguence

rPolypeptide capabie of binding to ang-2



Leu Cys Pro Arg 20 <210> 178 <211> 20 <212> PRT <213> Artificial
sequence <220> <223> Ang-2 binding Polypeptide <400> 178 Gly GIn
Asp Leu Arg Pro Cys Glu Asp Met Phe Gly Cys Gly ThrLys 15 10 15
Asp Trp Tyr Gly 20 <210> 179 <21]> 14 <212> PRT <213> Atrtificial

<400> 15@equence <220> <223> Polypeptide capable of binding to Ang-2 <400>

_ 179 Lys Arg Pro Cys Glu Glu lle Phe Gly Gly Cys Thr Tyr GIn 15 10

Thr Thr L 611 86'< 8156 € X PRIP<BISST Rtifitial @éq(%ﬁc%‘ %220>
<223> Polypeptide capable of binding to Ang-2 <400> 180 Gly Phe Glu
Tyr Cys ASP Gly Met Glu ASP Pro Phe Thr Phe Gly Cys 151015 Asp

Met Gin "tf:% Q%H Thr 20 <210> 181 46 <211> 20 <212> PRT <213> Artificial
Sequence <220> <223> Polypeptide capable of binding to Ang-2

<210> 139

<211> 20

<212>  PRT
<213> Artificial seguence

<220> :
<223> Polypeptide capable of binding to Ang-2

<400> 13§

Trp val Asn Glu val val cys Glu Trp Agp Pro Trp Thr Cys Asn His
1 5 1 15

Trp Asp Thr Pro
20

<210> 140

<211> 20

<212> PRT

<213> Artificial seqguence

<220>
<223> polypeptide capabie of binding to Ang-2

<400> 140

val val Glin val Gly Met Cys Gin Trp AsSp Pro Trp Thr Cys Lys His
-1 5 10 _ 15

Met Arg Leu Gin
_ 20

<210> 141
<211> 20
«212> PRT
<213> Artificial Seguence

<220>
<223> polypeptide capable of binding to ang-2

<400> 141

QWa val Gly ser Gin Thr Cys Glu Trp Agp Pro Trp Thr Cys Ala His
5 1 15

Leu val Giu val
20

<210> 142

<21l> 20

<212>. PRT

<213> Artificial Sequence



<220>
<223>

<400>

<400> 181 Lys Leu Glu Tyr Cys Asp Gly Met Glu ASP Pro Phe Thr Gin
Gly Cys 151015 Asp Asn GIn ser 20 <210> 182 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Polypeptide capable of binding to
Ang-2 <400> 182 Leu GIn Glu Trp §%s Glu Gly Val Glu Asp Pro Phe Thr
Phe Gly Cys 1510 15 Glu Lys GIn'Arg 20 <210> 183 <211> 20 <212>
rdPRIes B> dupdicial sfqbéntne<280xng223> Polypeptide capable of
1 jnding to Ang-2 <400> 183 Ala GIn Asp TyrCys Glu Gly Met Glu Asp Pro
e Thr Phe Gly Cys 151015 Glu Met Gin Lys 20 <210> 184 <211>

GIn Gly B8 <33 MePRNZYS>GAniflcial SERLRAIRCE rR2PD> <2935 Potjpeptide

capable of binding to Ang-2 <46B> 184 Leu Leu Asp 'Igyr’r Cys Glu Gly val-
GIn Asp Pro Phe Thr Phe Gly Cys 1510 15 Glu Asn Leu Asp 20 47

Ile val ‘62'1(3;:69185

C <210
<211>
<212>
<Z213>

<220>

<223>
<400>

143
20
PRT
artificial seguence

pPoiypeptide capable of binding to aAng-2
143

Thr Thr Ile Gly Ser Met Cys Gin Trp Asp Pro Trp Thr Cys Glu His
1 5 10 : 15

Met GIn Gly Gly
20

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

<220>
<223>

<400>

1

144
20
PRT
artificial Sequence

Polypeptide capable of binding to Ang-2
144

Thr ser GIn Arg val Gly Cys Glu Trp Agp Pro Trp Thr Cys-%gn His
5 i

Leu Thr Tyr Thr
20

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

<220>
<223>

<400>

145
20
PRT

Artificial sequence

Polypeptide capable of binding to -Ang-2
145

GIn Trp Sser Trp Pro Pro Cys Glu TFp'ASp Pro Trp Thr Cys Egn Thr
1 5 1

val Trp Pro Ser

<210
<211>

20

146
20



<211> 20 <212> PRT <213> Artificial Sequence <220> <223>
Polypeptide capable of binding to Ang-2 <400> 185 His GIn Glu Tyr Cys
Glu Gly Met Glu Asp Pro Phe Thr Phe Gly Cys 15 10 15 Glu Tyr GIn Gly
20 <210> 186 <211> 20 <212> PRT <213> Artificial Sequence <220>
<212s pir23> Polypeptide capable of bindi 6 to Ang-2 <400> 186 Met Leu Asp
<213> Ay Cysa0I9deqiedet ASP ASP Pro Phe Thr Phe Gly Cys 1510 15 Asp
<2205 Lys GIn met 20 <210> 187 <211> 20 <212> PRT <213> Attificial
<223>  AmPAUBRRET f2 ¥ TyvpéddtdRolypeptide capable of binding to Ang-2 <400>
187 Leu GIn Asp Tyr Cys Glu Gly Val Glu Asp Pro Phe Thr Phe Gly Cys
<400> 1465 10 15 Glu Asn GIn Arg 20 <210> 188 <211> 20 <212> PRT <213>
GTy Thr #dtifilal Seguanceys220r T223IxAnG-2 bhipding-Pol¢peptide <400> 188
Leu GIn Asp Tyr Cys Glu Gly Val0Glu Asp Pro Phe Thr¥Phe Gly Cys

Met val Gin Gly
20

<210> 147

<211> 14

<Z212> PRT

<2313> artificial Sequence

<220> _ .
<223> Polypeptide capabie of binding to Ang-2

<400> 147

%Tn Gglu Glu Cys g?u Trp Asp Pro Trp Tgr Cys Glu His Met
1

<210> 148

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capabie of binding to Ang-2

<400> 148

GIn Asn Tyr Lys Pro Leu Asp Glu Leu Asp Ala Thr Leu Tyr Glu His
1 5 10 15

Phe Ile Phe His Tyr Thr
20

<210> 149

<21i> 22

<212> PRT

<213> Artificial Seguence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 149
Leu Asn Phe Thr Pro ‘Leu Asp Glu Leu Glu GIn Thr Leu Tyr Glu GlIn
1 5 10 15

Tﬁp Thr Leu g?n Gln ser

<210> 150
<21l> 22
<212> PRT



15101548 GluLys GIn Arg 20 <210> 189 <211> 18 <212> PRT
<213> Artificial Sequence <220> <223> Therapeutically active peptide of
randomly generated, non-naturally occurring sequence. <400> 189 Phe
Asp Tyr Cys Glu Gly val Glu Asp Prg,Phe Thr Phe Gly Cys Asp 151015

<213> AASHFHHS 72885496 <211> 20 <212> PRT <213> Atrtificial sequence
<220> <223> Therapeutically active peptide of randomly generated,

:%%gi Pm— bRl QEGHITING: SEOHARGE +54095: 90 Thr Gly.Tyr Thr Glu Tyr Thr
GIu Glu Trp Pro Met Gly Phe Gly Tyr 15 10 15 GIn Trp Ser Phe 20

<400> 110> 191 <211> 20 <212> PRT <213> Artificial sequence <220>

Thr Lys sHE33A BeRReUtisalYActivenepide of randqmly ganeraleghn

1 non-natubally occurring sequend®. <400> 191 Thr AspI5rp Leu Ser Asp
Phe Pro Phe Tyr Glu GIn Tyr Phe Gly Leu 15 10 15 Met Pro Pro Gly 20

Trp Thr 5&1%%&925 Gin

<210> 151

<211l> 22

<212> - PRT

<213> Artificial sequence

<220> )
<223> Ppolypeptide capable of binding to Ang-2

<400> 151

val tys Phe Lys Pro Leu Asp Ala Leu Glu Gln Thr Leu Tyr Glu His
1 5 10 15

Trp mMet Phe §1n Gin Ala

<210> 152

<211s> 22

<212> PRT

<213> Artificial Seguence

<22
<223> pPolypeptide capable of binding to Ang-2

<400> 152

val Lys Tyr Lys Pro Leu Asp Glu Leu Asp Glu Ile Leu Tyr Glu Gin
1 5 : 10 15

GIn Thr pPhe Gln Giu Arg
20

<210> 153

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 153

Thr Asn Phe Met Pro Met Asp Asp Leu Glu GIn Arg Leu Tyr Glu Gln
1 5 10 15

. Phe Iie Leu Gin GIn Gly
20



<211> 20 <212> PRT <213> Artificial sequence <220> <223>

Therapeutically active peptide of randomly generated, 49 non-naturally

occurring sequence. <400> 192 Phe Met Arg Phe Pro Asn Pro Trp Lys

Leu Val Glu ProProGInGly 15 103 5 Trp Tyr Tyr Gly 20 <210> 193
<210> 15211>20 <212> PRT <213> Artificidl Sequence <220> <223>

<§ %§> 2 herapeutically active peptide of randomly generated, non-naturally

< > P i i

313 A%)%c%gp%s f?ﬁL? ce. <400> 193 val Val Lys Ala Pro His Phe Glu Phe Leu
Ala Pro Pro His

he His 15 10 15 Glu Phe Pro Phe 20 <210> 194
<2§g> <le1> 20 <212> IE’RT <e%p13>_Artifici_al Sequence <220> <223>
<223>  PolyDeRTI AR UL @ hepis Bt (BN JUIAIY generated, non-naturally

<400> 1®ecurring sequence. <400> 194 Phe ser Tyr lle Trp lle Asp Glu Thr Pro

er Asn lle Asp Arg Ty 1?10 t Leu Trp Leu 20-.<210> 195 <211>
ier Lys i?be i’%iZ?%&?%é\%gg’rAﬁl Iéau @qwﬁq Ll%r Lgu ?yr %gu (:,Lpn

ial uence

Trp Thr Leu Gln His Ala
20

<Z210> 155

<21l> 22

<212> PRT

<213> Artificial Seguence

<220>
<223> Polypeptide capable of binding to Ang-2.

<400> 155

GIn Lys Phe Gln Pro Leu Asp Glu Leu Glu Gln Thr Leu Tyr Glu Gln
1 5 10 _ 15
Phe Met Leu Gln Gin Ala

<210> 156

<211> 22

<212> PRT

<213> Artificial Sequence

<220 ) o
<223> polypeptide capable of binding to Ang-2

<400> 156

Gin Asn Phe Lys Pro Met Asp Glu Leu Glu Asp Thr Leu Tyr Lys Gin
1 5 10 15

phe Leu Phe Gin His Ser
20

<210> 157

<211l> 22

<212> PRT

<213> artificial Seguence

<220>
<223> Poliypeptide capable of binding to Ang-2

<400> 157

Tyr Lys Phe Thr Pro Leu Asp Asp Leu Glu Gin Thr Leu Tyr Giu GlIn
1 5 10 : 15

Trp Thr Leu GlIn His val



<220> <223> Therapeutically active peptide of randomly generated,
‘non-naturally occurring sequence. <400> 195 Val Asn Phe Pro Lys Val
Pro Glu Asp Val Glu Pro Trp Pro Trp Ser 151015 Leu Lys Leu Tyr 20
50 <210> 196 <211> 20 <212> P?‘B <213> Artificial Sequence <220>
<2233 Therapeutically active peptide of randomly generated,
non-naturally occurring sequence. <400> 196 Thr Trp His Pro Lys Thr Tyr
<210> lu Glu Phe Ala Leu Pro Phe Phe Val 1510 15 Pro Glu Ala Pro 20
<211> 2X210> 197 <211> 20 <212> PRT <213> Atrtificial Sequence <220>
<212>  PRPD23> Therapeutically active peptide of randomly generated,
<213>  ArH HatBtaly Bhfing sequence. <400> 197 Trp His Phe Gly Thr Pro Tyr
<220> lle GIn GIn GIn Pro Gly val Tyr Trp 1510 15 Leu GIn Ala Pro 20 <210>
<223> Pabpeprite Kﬂ@?i?ﬂﬁ@?'@émﬂﬂrﬁﬁtﬂa{?sequence <220> <223>
<400> 19derapeutically active peptide of randomly generated, non-naturally

occurringpsequence.
g?n Glu Tyr Glu Sro Leu Asp Glu teu Agp Glu Thr Leu Tyr Asn Gin
1 15

Trp Met Phe ggs Gln Arg

<210> 159
<211> 22
<212> PRT
<213> Artificial Seguence

<220> :
<223> Polypeptide capable of binding to Ang-2

<400> 159

Ser Asn Phe Met Pro Leu Asp Glu Leu Glu Gln Thr Leéu Tyr Glu Glin
1 5 10 15

Phe Met Leu g1n His GIn

<210> 160

<21l> 22

<212> PRT

<213> Artificiat Seguence

<220> .
<223> Polypeptide capable of binding to Ang-2

<400> 160

Glin Lys Tyr GIn Pro Leu Asp Glu Leu Asp Lys Thr Leu Tyr Asp Gln
1 5 10 15
Phe Met Leu Gin Gin Gly

20

<210> 161

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 161

Gin Lys phe Gln Pro Leu Asp Glu Leu'G]u Glu Thr Leu Tyr Lys Gln
1 5 10 15



<400> 198 Val Trp Asn Tyr Gly Pro Phe Phe net Asn Phe Pro Asp Ser Thr
Tyr 151015 Phe Leu His GIU 20 <210> 199 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Therapeutically active peptide of
randomly generated, non-naturally occurring sequence. <400> 199 Trp
Arg lle His Ser Lys Pro Leu Asp Tyl‘%er His Val Trp Phe Phe 51 15 10
15 Pro Ala Asp Phe 20 <210> 200 <211> 20 <212> PRT <213> Atrtificial

Trp Thr 1Sgqg@emcel 220> <223> Therapeutically active peptide of randomly

<210>

<211>
<212>
<213>

<220>

<223>

<400>

genépated, non-naturally occurring sequence. <400> 200 Phe Trp Asp
Gly Asn GIn Pro Pro Asp lle Leu Val Asp Trp Pro Trp 1510 15 Asn Pro
%gﬁro Val 20 <210> 201 <211> 20 <212> PRT <213> Atrtificial Sequence
op220> <223> Therapeutically active peptide of randomly generated,
Anorf-nateifalg @emaging sequence. <400> 201 Phe Tyr Ser Leu Glu Trp
Leu Lys Asp His Ser Glu Phe Phe GIn Thr 15 10 15
Polypeptide capable of binding to Ang-2

162

val Lys Tyr Lys Pro Leu Asp Giu Leu ggp Glu Trp Leu Tyr ggs Gin
1 5

Phe Thr Leu His His Gln

<210
<211>
<212>
<213>

<220>
«<223>»

<400>

163

22

PRT

Artificial Seguence

Polypeptide capabie of binding to Ang-2
163

GIn Lys Phe Met Pro Leu Asp Glu Leu Agp Glu Ile Leu Tyr %gu Glin
L 5 1

phe Met Phe Gin GIn ser

<210
<21i>
<212>
<Z213>

<220>
<223>

<400>

1

164

22

PRT

Aartificial sequence

Polypeptide capable of binding to Ang-2
164

GIn Thr Phe GIln Pro Leu Asp Asp Leu %&u Glu Tyr Leu Tyr Glu Glin
5

15

Trp Ile Arg Arg Tyr His
20

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

<220>
<223>

<400>

165

22

PRT

artificial Seguence

Po?ypeptide'capab1e of binding to Ang-2
165



Val Thr Glu Trp 20 <210> 202 <211> 20 <212> PRT <213> Atrtificial
- Sequence <220> <223> Therapeutically active peptide of randomly
generated, non-naturally occurring sequence. <400> 202 GIn Phe Met
Glu Leu Leu Lys Phe Phe Asn Ser Prto Gly Asp Ser Ser 1510 15 His
" His Phe Leu 20 <210> 203 <2115 36 <2125 PRT <2135 Artificial
Glu Asp Bequerncers? L€l 20sp <23 dhergpedtcally activerpeptite o nandomly
1 generate?i, non-naturally occurl}rﬂg sequence. <400> 263 Thr Asn Val
Asp Trp lle Ser Asn Asn Trp Glu His Met Lys Ser Phe 15 10 15 Phe Thr
Phe Ile Gy A%‘p BOs 10> 204 <211> 20 <2125 PRT <213> Artificial Sequence
<22(5)> <223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence. <400> 204 Pro Asn Glu Lys Pro Tyr
<210> %gﬁn Met GIn Ser Trp Phe Pro Pro Asp Trp 1510 15 Pro Val Pro Tyr 20

<211>
<212> pr2l10> 205

<213> Artificial Sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 166

His Thr Phe Gln Pro Leu Asp Glu Leu Glu Glu Thr Leu Tyr Tyr Glin
1 5° 10 15

Trp Leu Tyr Asp Gin Leu
20

<210> 167

<211> 22

<212> PRT

<213> Artificial sequence

<220> ) o
<223> PpPolypeptide capabie of binding to Ang-2

<400> 167

Tyr Lys Phe Asn Pro Met Asp Glu Leu Giu Gln Thr Leu Tyr &lu Glu
1 5 1 15
Phe Leu Phe Gln His Ala

<210> 168

<21i> 27

<212> PRT

<213> Artificial sequence

<220>
<223> Polypeptide capable of binding to Ang-2

<400> 168

Thr Asn Tyr Lys Pro Leu Asp Glu bLeu Asp Ala Thr Leu Tyr Glu His
1 5 10 15

Trp 1le Leu gWﬂ His ser

<210> 169

<211l> 22

<212> PRT

<213> Artificial seguence

<220



<211> 20 <212> PRT <213> Artificial Sequence <220> <223>
Therapeutically active peptide of randomly generated, non-naturally
occurring sequence. <400> 205 Trp Ser His Thr Glu Trp Val Pro GIn Val
Trp Trp Lys Pro Pro Asn 15 10 154|3f|is Phe Tyr Val 20 <210> 206 <211>
223> péRpediideFREaAL3sA iRl PRIURRGE, <220> <223> Therapeutically
active peptide of randomly generated, non-naturally occurring sequence.
<400>  1&%100> 206 Trp Gly Glu Trp lle Asn Asp Ala GIn Val His Met His Glu Gly
GTn Lys FReL}5AQ 1olla SehiuiSer 20,581 724> 207 12111 2% 1%212> PRT
1 <213> Aftificial Sequence <2238 <223> Therapeutically active peptide of
randomly generated, non-naturally occurring sequence. <400> 207 val
Trp Thr B0 §p Glu HisgAsp His Asp Leu Trp Glu lle lle Ser GIn Asp 15 10 15
Trp Bfis lle Ala 20 <210> 208 <211> 20 <212> PRT <213> Atrtificial
Sequence

<210> 170

<211> 22

<212> PRT

<213> Artificial Seguence

<220> L
<223> PpPolypeptide capablie of binding to Ang-2

<400> 170

Thr Lys Phe Gln Pro Leu Asp Glu Leu Agp Gln Thr Leu Tyr %gu Glin
1 5 1

Trp Thr Leu gén-G1n Arg

<210> 171

«211> 22

<212> PRT

<213> Artificial seguence

<220> i
<223> Ang-2 binding Polypeptide

<400> 171

Thr aAsn Phe Gin Pro Leu Asp Glu Leu Asp GIn Thr Leu Tyr Glu GlIn
1 5 10 15

Trp Thr Leu ggn Gln Arg

<210> 172

<211> 20

<21Z2> PRT

<213> Artificial sequence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 172

Lys Phe Asn Pro Leu Asp Glu Leu Glu Glu Thr Leu Tyr GTu'%én Phe
1 5

Thr Phe Gln Glin
20

<218> 173
<211> 20
<212> PRT



<220> <223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence. <400> 208 Val Leu His Leu GIn Asp
Pro Arg Gly Trp Ser Asn Phe Pro Pro Gly 1510 15 Val Leu Glu Leu 20
<210> 209 <211> 14 <212> PRT <213> Artificial Sequence <220>

<213> Artd232iLhesapestically active peptide of randomly generated,

220n non-naturally occurring sequence. <400> 209 lle His Gly Cys Trp Phe Thr

22235 S Bl Guanfal T e 10 53l6> 210 <2L1> 14 <212> PRI
<213> Artificial Sequence <220> <223> Therapeutically active peptide of

<400>  1l4&ndomly generated, non-naturally occurring sequence. <400> 210 Tyr

ala cly dMptln S5 &ip RPe A ATDAse Gl CxsPror-elerbsh S5rd 54 <210>

1 211 <21%> 14 <212> PRT <2138 Artificial sequence «220> <223>
Therapeutically active peptide of randomly generated, non-naturally

Asp val @RCWTHG sequence. <400> 211 Lys Leu Gin Cys GIn Tyr Ser Glu Ser Gly

" Cys#oThrlle 1510 <210> 212 -

<210> 174

<211> 20

<212> PRT

<213> Artificial seguence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 174

GIn Thr Trp Asp ?sp Pro Cys Met His ige Leu G1y Pro val Egr Trp
1

Arg Arg Cys Ile
20

<210> 175

<211> 20

<21l2> PRT

<213> Artificial Seguence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 175

Ala pro Gly Gln Arg Pro Tyr Asp Gly Met Leu Gly Trp Pro Thr Tyr
1 5 10 15
GIn Arg Ile val

20

<210> 176

<211> 20

<212> PRT

<213> Artificial Sequence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 176

ser Gly GIn Leu Arg Pro Cys Glu Glu Ile Phe Gly Cys Gly Thr Gln
1 5 10 15

Asn Leu Ala Leu
20



<211> 14 <212> PRT <213> Artificial Sequence <220> <223>
Therapeutically active peptide of randomly generated, non-naturally
occurring sequence. <400> 212 Phe Leu GIn Cys Glu lle Ser Gly Gly Ala
Cys Pro AlaPro 1510 <210> 213 <211> 14 <212> PRT <213> Atrtificial
<10> 19eduence <220><223> Therapeutﬁ:%llly active peptide of randomly
<211> 2@enerated, non-naturally occurring sequence. <400> 213 Lys Leu GIn
<§§§> PR 5.Glu Phe Ser Thr ser Gly Cys Pro Asp Leu 1510 <210> 214 <211>
<ed3> A % 25133 PR LU 13> Artificial Sequence <220> <223> Therapeutically
<220>  active peptide of randomly generated, non-naturally occurring sequence.

<223> PRl RPRRICGH EYEGR PR A% TFhr Gin Gly Cys Pro Asp Leu 1
<400> 19710 <210> 215 <211> 14 <212> PRT <213> Artificial Sequence <220>

<223> Therapeutically active peptide of randomly generated
Phe 61y ASh hétublil Db b bhauEnAE NS 0% 1 F58 s GHCys Glu
"~ Phe Ser Thr ser Gly Cys Pro Trp Leu 1510

Leu Cys Pro Arg
20

<210> 178

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Ang-2 binding polypeptide

<400> 178
§1y Gin Asp Leu ?rg Pro Cys Gliu Asp ggt Phe Gly Cys Gly {?r LYS

Asp Trp Tyr Gly
20

<210> 179

<211> 14

<212> PRT

<213> Artificial seguence

<220>
<223>. Polypeptide capable of binding to Ang-2

<400> 179

%ys Arg Pro Cys g?u Glu Ile Phe Gly %&y Cys Thr Tyr &ln

<Z210> 180

<Z21l> 20

<212> PRT .

<213> Artificial seguence

<220
<223> Polypeptide capable of binding to Ang-2

<400> 180
Gly Phe Glu Tyr Cys Asp Gly Met Glu Asp Pro Phe Thr Phe Gly Cys
i 5 10 15

ASD Lys Gln Thr
_ 20

<210> 181



<210> 216 <211> 14 <212> PRT <213> Atrtificial sequence <220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence. <400> 216 lle GIn Gly Cys Trp Phe Thr
Glu Glu Gly Cys Pro Trp GIn 15 10 <210> 217 <211>18 <212>PRT
11> 26:213> Artificial sequence <220> <2835 Therapeutically active peptide of
<212> prandomly generated, non-naturally occurring sequence. <400> 217 Ser
<213> APHESE CyeMePSRsn Pro Trp Gly His val Leu GIn Ser Cys Phe 15 10 15
<220- Gly Phe <210> 218 <211> 18 <212> PRT <213> Artificial Sequence
<223> PelBR@prizie3caphidstatin BimdinpPeptise;-2400> 218 Ser Phe Asp Cys
<400> 185P Asn Pro Trp Gly His Lys Leu GIn Ser Cys Phe 15 10 15 Gly Phe
<210> 219 <211> 14 <212> PRT <213> Atrtificial Sequence <220>
liys Leu @ IYMGpStata Eﬂ)dihgtpéb@id?kmﬁ@gﬁa” Y8 /ﬁy L%1§ Cys Ala
Met Trp His Trp Met Cys Lys Pro Pro

Asp Asn Glin Ser
20

<210>- 182

<211> 20

<212> PRT

<213> Artificial Segquence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 182

Lteu GIn Glu Trp Cys Glu Gly val Glu Asp Pro Phe Thr pPhe Gly Cys
1 5 10 15

Glu Lys Gln Arg
20

<210> 183

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> polypeptide capable of binding to Ang-2

<400> 183

Ala Gln Asp Tyr Cys Glu Gly Met Glu Asp Pro Phe Thr Phe Gly Cys
1 5 10 15
Glu Met Gin Lys

20

<210> 184
<21l> 20
<212> PRT .
<213> Artificial sequence

- <220

<223> " pPolypeptide capable of binding to Ang-2
<400> 184

Leu Leu Asp Tyr Cys Glu Gly val Gln Asp Pro Phe Thr Phe Gly Cys
1 5 . 10 15

Glu AsSn Leu Asp
20



1510 <210> 220 <211> 14 <212> PRT <213> Artificial Sequence
<220> <223> Myostatin Binding Peptide <400> 220 Lys Asp Leu Cys Lys
Met Trp Lys Trp Met Cys Lys Pro Pro 1510 <210> 221 <211> 14
<212> PRT <213> Atrtificial Sequence <220> <223> Myostatin Binding
Peptide <400> 221 Lys Asp Leu Cfg Lys Met Trp His Trp Met Cys Lys
ProLys 1510 <210> 222 <211> 14 <212> PRT <213> Artificial
:%%{l)i %g:equence <220> <223> Myostatin Binding Peptide <400> 222 Trp Tyr
<212» pp0o Cys Tyr Glu Phe His Phe Trp Cys Tyr Asp Leu 1510 <210> 223
<213> ArZFisib] 824PenBRT <213> Artificial Sequence <220> <223> Myostatin
<220 Binding Peptide <400> 223 Trp Tyr Pro Cys Tyr Glu Gly His Phe Trp Cys
<223> PdiWpRppikeucdpabli} s210ma?dg<?dlangddz <212> PRT

<400> 185

His GIn GTu Tyr Cys Giu Gly Met Glu Asp Pro Phe Thr pPhe Gly Cys
1 5 10 15

Glu Tyr Gln Gly
20

<210> 186
<21i> 20
<212> PRT
<213> Artificial seguence

<220> : .
<223> polypeptide capable of binding to Ang-2

<400> 186

Met Leu ASp Tyr Cys Glu Gly Met Asp éép Pro Phe Thr Phe ggy Cys
1 5

Asp Lys Gin Met
_ 20

<210> 187

<211> 20

<212> BRT

<213> Artificial sequence

<220> o
<223> Polypeptide capable of binding to Ang-2

<400> 187

Leu GIn Asp Tyr Cys Glu Gly val GTu égp Pro Phe Thr Phe ggy Cys
1 5

Glu Asn GIn Arg
: 20

<210> 188

<21l> 20

<212> PRT

<213> Artificial Seguence

<220>
<223> Ang-2 binding Polypeptide

<400> 188

“Leu GIn Asp Tyr Cys Glu Gly val Glu Asp Pro pPhe Thr Phe Gly Cys
1 5 10 i5



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 224 57 lle Phe Gly Cys Lys Trp Trp Asp Val GIn Cys Tyr GIn Phe
1510 <210> 225 <211> 14 <212> PRT <213> Atrtificial sequence
<220> <223> Myostatin Binding Peptide <400> 225 Ile Phe Gly Cys Lys
Trp Trp Asp Val Asp Cys Tyr GIn P & 1510 <210> 226 <211> 14

Glu Lys 212pgPRT <213> Artificial sequence <220> <223> Myostatin Binding
Peptile <400> 226 Ala ASP._Trp Cys Val Ser Pro Asn Trp Phe Cys Met
val Met 1510 <210> 227 <211> 14 <212> PRT <213> Artificial

<210> 18equence <220> <223> Myostatin Binding Peptide <400> 227 His

zgﬁi f;g_ysPheCys Pro Trp Trp Ala Leu Phe Cys Trp Asp Phe 1510 <210> 228

<213> AardFizitd sedwenPRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide ' '

<220>

<223> Therapeutically active peptide of randomly generated,

non-naturaily occurring seguence.

<400> 189
Pha Asp Tyr Cys g!u Gly val Glu Asp ;50 Phe Thr Phe Gly E§S'A5p
1

Asn His

<210> 190

<211> 20

<212> PRT

<213> Artificial Seguence

<220> .
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

<400> 190 _
Thr Gly. Tyr Thr ¢lu Tyr Thr 6lu Glu ;gp Pro Met Gly Phe ggy Tyr
1 5

Gin Trp Ser Phe
20

<210> 181

<211> 20

<212> PRT

«<213> Artificial Sequence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturaliy occurring seguence,

<400> 191

Thr Asp Trp Leu Ser Asp Phe Pro Phe Tyr Glu GIn Tyr Phe Gly Leu
1 5 10 15

Met Pro Pro Gly
20

<210> 182

<211> 20

<21Z2» PRT

<213> Artificial Seguence

<220>
<223> Therapeutically active peptide of randomliy generated,



<400> 228 Lys Asp Leu Cys Lys Met Trp His Trp Met Cys Lys Pro Pro 1
510 <210> 229 <211> 14 <212> PRT <213> Artificial sequence <220>
<223> Myostatin Binding Peptide 58 <400> 229 lle Asp Lys Cys Ala lle
Trp Gly Trp Met Cys Pro Pro Leu 1.5 10 <210> 230 <211> 14 <212>
ndRBra 8837 W idiaksaguenarntd20> <223> Myostatin Binding Peptide
<400> 230 Trp Tyr Pro Cys Gly Glu Phe Gly Met Trp Cys Leu Asn Val 15
<400> 1% <210> 231 <211> 11 <212> PRT <213> Artificial sequence <220>
Phe Met AF42BRaVB@sStAtin Biading Reptideu<df06231rFep e dilr Eys Leu Trp
Asn CysAsp Asn Glu 1510 <4#10> 232 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin. Binding Peptide <400> 232
Trp Tyr Tis ggw Pro Cys Pro Trp Phe Ala Pro Leu Cys Val Glu Trp 1510

<210> 193

<211l> 20

<212> PRT

<213> artificial Seguence

<220>
<223> Therapeutically active pept1de of randomly generated,
non-naturally occurring sequence.

<400> 193

val val Lys ala Pro His Phe Glu Phe Leu Ala Pro Pro His gge His
1 5 _ .

Glu phe Pro pPhe
20

<210> 194

<211l> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturaltly occurring sequence.

<400> 194

Phe ser Tyr Ile Trp Ile Asp Glu Thr ;ro Ser Asn Ile Asp égg Tyr
1. 5 _

Met Leu Trp Leu

<210> 195

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence,

<400> 195

val Asn Phe Pro Lys val pro Glu asp val Glu Pro Trp Pro Tgp Ser
1 5 10 i

Leu Lys Leu Tyr
20



<210> 233 <211> 14 <212> PRT <213> Atrtificial Sequence <220>

<223> Myostatin Binding Peptide <400> 233 Lys Glu Trp Cys Trp Arg Trp

Lys Trp Met Cys Lys Pro Glu 1510 <210> 234 <211> 14 <212> PRT

<213> Artificial Sequence <220> <223> Myostatin Binding Peptide 59
<210> 19<§OO> 234 Phe Glu Thr Cys Pro Sesrol'rp Ala Tyr Phe Cys Leu Asplle 15
<211> 2d0 <210> 235 <211> 14 <212> PRT <213> Artificial sequence <220>
<212> PE‘Z%?P. ostatin Binding Peptide <400> 235 Ala Tyr Lys Cys Glu Ala Asn
<213> A'Atépﬁcﬂpa I)S/e&%mi:rep TrpLeu 1510 <210> 236 <211> 14 <212> PRT
<220>  <213> Artificial Sequence <220> <223> Myostatin Binding Peptide

<223> T WigaAdy SEF Y R3RA9R] Yy RER Tro Tro Leu
nc_gl_rbﬁg%ié@;% ﬁc urwﬁﬁe%@é%gp ?IFB | %WT pTrpLeu 15

> 237 <211> 124 < PRT
<400> 196 _

Thr Trp His Pro Lys Thr Tyr Giu Glu Phe Ala Leu Pro Phe Phe val
1 5 10 i5

Pro Glu aAla Pro

20
<210> 187
<211> 20
<212> PRT
<213> aArtificial Seguence
<220>

<223> Therapeutically active peptide of randoh?y generated,
non-naturally occurring seguence.

<400> 197

Trp His Phe Gly Thr Pro Tyr Ite GIn GIn GIn Pro Gly val Tyr Trp
1 5 10 15

Leu Gln Ala Pro

<210> 198

<211> 20

<212> PRT

<213> Artificial seguence

<220>
<223> ‘Therapeutically active peptide eof randomly generated,
non-naturally occurring seguence.

<400> 198

Xa1 Trp Asn Tyr Gly Pro Phe Phe Met ﬁgn Phe Pro Asp Ser Igr TYr
S ]

Phé Leu His Glu
20

<210> 199

<211> 20

<212> PRT

<213> Artificial seguence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence,

<400> 199

Trp Arg Ile His Ser Lys Pro Leu Asp Tyr Ser His val Trp Phe Phe



1

Pro Ala

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

<220>
<Z223>

<400

<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 237 Trp Ser Ala Cys Tyr Ala Gly His Phe Trp Cys Tyr Asp Leu 15.
10 <210> 238 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 238 Ala Asn Trp Cys Val Ser Pro
Asn Trp Phe cys met Val met 15 101 <210> 239 <211>,14 <212> PRT
<213> Aftificial Sequence <220> 60 <223> Myostatin Binding Peptide
<400> 239 Trp Thr Glu Cys Tyr GIn GIn Glu Phe Trp CysTrp AsnLeu 15
AP gg?ﬁo> 240 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 240 Glu Asn Thr Cys Glu Arg

2T p Lys Trp Met Cys Pro ProLys 15 10 <210> 241 <211> 14 <212>

2&RT <213> Artificial Sequence <220> <223> Myostatin Binding Peptide

PRYT -~
Artificial sequence

Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

200

Phe Trp Asp Gly Ash Gln Pro Pro Asp Ile Leu val Asp Trp Pro Trp
1 ' 5 0 15

Asn Pro Pro val

<210
<21i>
<212>
<Z213>

<220>
<223

<400>

201
20
PRT
artificial Sequence

Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

201

Phe Tyr Ser bLeu Giu Trp Leu Lys Asp Hgs Ser Giu phe Phe Gln Thr
1 5 ' 1

-val Thr Glu Trp
: 20

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

<220>
<223>

<400>

202

20

PRT

Artificial sequence

Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

202

GIn Phe Met Glu Leu Leu Lys Phe Phe Asn Ser Pro Gly Asp igr Ser
1 5 _

His His

<210>
<21l>
<212>
<213>

Phe Leu
20

203

20

PRT i
artificial Sequence



<400> 241 Trp Leu Pro Cys His Gin Glu Gly Phe Trp Cys Met Asn Phe 1
510 <210> 242 <211> 14 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 242 Ser Thr Met Cys ser GIn Trp
His Trp Met Cys Asn Pro Phe 15 <210> 243 <211> 14 <212> PRT
<220-  <213> Artificial sequence <220> <223> Myostatin Binding Peptide
<223> Thet@pei2484dld Plha GlyeCyspilisid mpfTnarkm algksp @yediyr Gin Phe 15
nofy Na3Y pRl D A0ES4ASTRG SEBSIGSRT <213> Artificial sequence 61 <220>
<400> 26223> Myostatin Binding Peptide <400> 244 lle Tyr Gly Cys Lys Trp Trp
Thre Asn \éajp lle Glp Cg:? T¥r ',9‘5,9 HeAl 5 1r0 < 1O>1. 24&3 <211> %4 <P 12> PRT
1 133 gifcial Setfiencd £9245%228> Ny ostatinBinglihg Péptide
<400> 245 Pro Asp Trp cys lle Asp Pro Asp Trp Trp Cys Lys Phe Trp 15
Phe Thr J{L ASp
20

<210> 204

<21l> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

<400> 204

Pro Asn Glu Lys Pro Tyr GIn Met Gin Ser Trp phe Pro Pro Asp Trp
1 . 5 10 15

Pro val Pro Tyr
20

<210> 205

<21i> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring seguence.

<400> 205

Trp Ser His Thr Glu Trp val Pro Gin val Trp Trp Lys Pro Pro Asn
1 5 16 15

His Phe Tyr val
20

<210> 206

<21ll> 20

<212> PRT

<213> Artificial seguence

<220> .

<223> Therapeutically active peptide of randomly generated,
non-naturally occurring seguence.

<400> 206

zrp Gly Glu Trp §1e Asn Asp Ala GlIn ¥81 His Met His Glu %gy Phe

Ite ser Glu ser



<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

<210> 246 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 246 Gin Gly His Cys Thr Arg Trp
Pro Trp Met Cys Pro Pro Tyr 1510 <210> 247 <211> 14 <212> PRT
<213> Artificial sequence <220> <2 3> Myostatin Binding Peptide
<400> 247 Trp GIn Glu Cys Tyr Arg lu Gly Phe Trp Cys Leu GIn Thr 15
10 <210> 248 <211> 14 <212> PRT <213> Artificial Sequence <220>
2@H23> Myostatin Binding Peptide <400> 248 Trp Phe Asp Cys Tyr Gly
P%fo Gly Phe Lys Cys Trp Ser Pro 1510 <210> 249 <211> 14 <212>
APRTI<283>5Antifiod Sequence 62 <220> <223> Myostatin Binding
Peptide <400> 249 Gly Val Arg cys Pro Lys Gly His Leu Trp Cys Leu Tyr
TREPapeb thiQaF Al G 202 bl det of2127dBIRIY, generated,

non-naturally occurring sequence.

207

val Pro Trp Glu His Asp His Asp Leu Trp Glu Ile Ile ser GIn Asp
1 5 10 15

Trp His Ite Ala

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

<220>
<Z223>
<400>

1

20

208

20

PRT
Artificial Sseguence

Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

208

val Leu His Leu Gln Asp Pro Arg Gly Trp Ser Asn Phe Pro Pro Gly
5 10

i5

val Leu Glu Leu

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

<220
<223>

<400>

20

209

14

PRT

Artifticial sequence

Therapeutically active peptide of randomly generated,
non-naturally occurring seguence.

209

§1e His Gly €Cys Erp phe Thr Glu Giu ggy Cys val Trp Gln

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

<220>
<Z223>

<400>

210

14

PRT

artificial seauence

Therapeutically active peptide of randomly generated
non-naturally occurring sequence.

210

{yr Met GlIn Cys gin Phe Ala Arg Asp Géy Cys Pro Gln Trp



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 250 His Trp Ala Cys Gly Tyr Trp Pro Trp Ser Cys Lys Trp Val 15
10 <210> 251 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 251 Gly Pro Ala Cys His Ser Pro
Trp Trp Trp Cys Val Phe Gly 15 10%210> 252 <211> 14 <212> PRT
<210> 2KR13> Artificial Sequence <220> <223> Myostatin Binding Peptide
:%%; %‘k400> 252 Thr Thr Trp Cys lle Ser Pro Met Trp Phe Cys Ser GIn GIn 15
<213> Aﬁh 5219% 288u88dd > 14 <212> PRT <213> Artificial Sequence <220>
5205 <223> Myostatin Binding Peptide <400> 253 His Lys Phe Cys Pro Pro
223 TP AR RENR QXL TV RIBENE de° 1 p10"cand-s2dd» 14 <212>
ndﬁRi{g giicial <0505 <2235

edrsPh3dAdtticia Myostatin Binding
<400> Z{H?p“de

Lys Leu GIn Cys GlIn Tyr Ser Glu Ser géy Cys Pro Thr Ile
1 5

<210> 212

<211> 14

<212> PRT

<213> Artificial seguence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence.

<400> 212

Phe Leu GIn Cys Glu Ile ser Gly Gly Aéa Cys Pro Ala Pro
1 5 1

<210> 213

<21il> 14

<212> PRT

<213> Artificial Sequence

<220 : .
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring seguence.

<400> 213

Lys Leu GIn Cys Glu Phe Ser Thr Ser Gly Cys Pro Asp Leu
1 5 10

<210> 214

<211> 14

<212> PRT

<Z13> Artificial seguence

<220>

<223> Therapeuticaliy active peptide of randomly generated,
non-naturally occurring sequence.

<400> 214
Lys teu GIn Cys Glu Phe Ser Thr GIn Gly Cys Pro Asp Leu
1 5 10
o <210> 215
<211> 14
<212> PRT
<213> artificial Seguence
<220>

<223> Therapeutically active peptide of randomly generated,
- non-naturally occurring seguence.



 <400> 254 Pro Asp Trp Cys Val Ser Pro Arg Trp Tyr Cys Asn Met Trp 15
10 <210> 255 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 255 Val Trp Lys Cys His Trp Phe
Gly Met Asp Cys Glu Pro Thr 15 lg <210> 256 <211> 14 <212> PRT
<213> Artificial Sequence <220> < §3> Myostatin Binding Peptide
<400> 2¥400> 256 Lys Lys His Cys GIn lle Trp Thr Trp Met Cys Ala ProLys 15
Lys Leu &) 31002102 4. <2122 BRY <213 Auilicig) sequence <220>
1 <2235 Myostatin Binding Peptid®e” <400> 257 Trp.Phe GIn Cys Gly Ser
Thr Leu Phe Trp Cys Tyr Asn Leu 1510 <210> 258 <211> 14 <212>
<«210> 2RRT <213> Artificial sequence <220> <223> Myostatin Binding Peptide
<211> 1&400> 258 Trp ser Pro Cys Tyr Asp His Tyr Phe Tyr Cys Tyr Thrlle 15

iﬁ%i im fi%%g'? ggguence

<220>
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring seguence.

<400> 218

ITe GIn Gly Cys grp Phe Thr Glu Glu G%y Cys Pro Trp Gin
1 : 1

<210> 217

<211> 18

<Z12> PRT :
<213> aArtificial Seguence

<220> .
<223> Therapeutically active peptide of randomly generated,
non-naturally occurring sequence,

<400> 217

Ser Phe Asp Cys Asp Asn Pro Trp Gly His val Leu GlIn Ser Cys Phe
1 5 10 15

Gly phe

<210> 218

<21li> 18

<212> PRT .
<213> Artificial Sequence

<220> :
<Z223> Myostatin Binding Peptide

<400> 218

Ser Phe Asp Cys ASp Ash Pro Trp Gly His Lys teu Gln Ser Cys Phe
1 5 10 o 15
Gly Phe -

<Z210> 219

<21l> 14

<212> PRT

<213> Artificial sequence

<220> :
<223> Myostatin Binding Peptide

<400> 219



<211> 14 64 <212> PRT <213> Artificial Sequence <220> <223>
Myostatin Binding Peptide <400> 259 Ser Trp Met Cys Gly Phe Phe Lys
Glu Val Cys Met Trp Val 1510 <210> 260 <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 260

Glu Met u§ et lle His Pr ?qu_? S,AgNPpo His 1510 <210>
Lys ASP Ligh é’zﬁfﬁ N5 Bigr 8y SXAr (ficia %eqruenge <220> <223>
Myostatin Binding Peptide <400> 261 Leu Lys Thr Cys Asn Leu Trp Pro
<210> 22dP MetCys ProProleu 1510 <210>262<211>14 <212> PRT
<211> 1&213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<Z212>  PRIOQ> 262 val Val Gly Cys Lys Trp Tyr Glu Ala Trp Cys Tyr Asn Lys 15
<213> Ay Qﬂﬁi 58@”525% 14 <212> PRT <213> Artificial Sequence
<220>
<223> Myostatin Binding Peptide
<400> 220

Lys Asp Leu Cys Lys Met Trp Lys Trp ggt Cys Lys Pro Pro
1 5

<210> 221

<211l> 14

<212> PRT

<213> artificial Seguence

<220> _ .
<223> Myostatin Binding Peptide

<400> 221

Lys Asp Leu Cys Lys Met Trp His Trp ¥St Cys LYS Pro Lys
1 : 5

<210> 222

<211l> 14

<Z212> PRT

<213> Artificial Seguence

<220> )
. <223> Myostatin Binding Peptide

<400> 222

Trp Tyr Pro Cys Tyr Giu Phe His Phe Igp Cys Tyr Asp Leu
1 5

<210> 223

<211> 14

<212> PRT

<213> Artificial Seguence

<220> )
<223> Myostatin Binding Peptide

<400> 223

Trp Tyr Pro Cys Tyr Glu Gly His Phe Egp Cys Tyr Asp teu
i 5

<Z210> 224

<211l> 14

<212> PRT

<213> Artificial sequence

<220> )
<223> Myostatin Binding Peptide

<400> 224



<220> <223> Myostatin Binding Peptide <400> 263 Pro lle His Cys Thr
GIn Trp Ala Trp Met Cys Pro Pro Thr 1510 <210> 264 65 <211> 14
<212> PRT <213> Atrtificial Sequence <220> <223> Myostatin Binding
Peptide <400> 264 Asp Ser Asn Cgs Pro Trp Tyr Phe Leu Ser cys Val lle
Phe 1510 <210> 265 <211> 14 <312> PRT <213> Artificial Sequence

?e Phe B2y <22:3>1yostatinsBindngPeptide Ty408P26heHis lle Trp Cys Asn

<210> -

<211>
<212>
«213>

<220>
<223>

<400>
1

<210>
<21i>
<212>
<Z213>

<220>
<223>

<400>

Leu Ala rmet met Lys Cys val Gl&0Met 1510 <210> 266 <211> 14
<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
2Peptide <400> 266 Asn Leu GIn Cys lle Tyr Phe Leu Gly Lys Cys lle Tyr
sihe 1510 <210>267 <211> 14 <212> PRT <213> Artificial Sequence

ARZ20% 1A23adMlyesdatin Binding Peptide <400> 267

“Myostatin Binding Peptide

225

Ile pPhe G?y Cys Lys Trp Trp Asp val Asp Cys Tyr Gin Phe
5 10

226

14

PRT

Artificial sequence

Myostatin Binding Peptide
226

éia Asp Trp Cys §a1 Ser Pro Asn Trp Pge Cys Met val Met
1

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

<220>
<223>

<400>

227
14

PRT

artificial seguence

Myostatin Binding Peptide
227

gis Lys Phe Cys Pro Trp Trp Ala Leu Phe Cys Trp Asp Phe
' 5 10

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

<220>
<223>

<400>

228
14
PRT
Aartificial Segquence

Mycstatin Binding Peptide
228

&ys Asp Leu Cys %ys Met Trp His Trp Mgt Cys LYsS Pro Pro
L

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

<220>
<223>

229

14

PRT

Artificial Sequence

Myostatin Binding Peptide



Ala Trp Arg Cys Met Trp Phe ser Asp Val Cys Thr Pro Gly 1510 <210>

268 <211> 14 <212> PRT <213> Artificial Sequence <220> <223>

Myostatin Binding Peptide <400> 268 Trp Phe Arg Cys Phe Leu Asp Ala

Asp Trp Cys Thr Ser Val 15 10 66 210> 269 <211> 14 <212> PRT
<400> 278213> Artificial Sequence <220> <223> Myostatin Binding Peptide

<400> 269 Gl s lle ys GIn Met Trg ser Trp Met Cys AlaProPro 15
11‘3 ASP Ly5 £59 h? %gﬁ ZP/ 50 IPRY < I18> "ARificHl Sequence <220>

<223> Myostatln Binding Peptlde <400> 270 Trp Phe Tyr Cys His Leu
<10 2ﬁ)sn Lys ser Glu Cys Thr Glu Pro 1510 <210> 271 <211> 14 <212>
<211> RT <213> Artificial sequence <220> <223> Myostatin Binding Peptide
<212> PRI400> 271 Phe Trp Arg Cys Ala lle Gly lle Asp Lys Cys Lys ArgVal 15
<213> AnyTisiph seguence

<220> i o i
<223> Myostatin Binding Peptide

<400> 230

Trp Tyr Pro Cys Gly Glu Phe Gly Met Egp Cys Leu Asn val
1 5

<210> 231
<231> 11
<212> PRT
<213> aArtificial sequence

<220> . '
<223> Myocstatin Binding Peptide

<400> 231

Trp Phe Thr Cys Leu Trp Asn Cys Asp één Giu
1 5 '

<210> 232

<211> 14

<212> PRT

<213> Artificial Sequence

<220> S )
<223> Myostatin Binding Peptide

<400> 232

His Thr Pro Cys Pro Trp Phe Ala Pro Lgu Cys val Giu Trp
1 5 1

<210> 233

<211> 14

<212> PRT

<213> Artificial Sequence

«<220> i
<223> Myostatin Binding Peptide

<400> 233

Lys Glu Trp Cys Erp Arg Trp Lys Trp ?St CyS Lys Pro Glu
1 :

<210> 234

<211> 14

<212> PRT

<213> Artificial sequence

<220> _
<223> Myostatin Binding Peptide



<400>
phe Glu
i

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

<211> 14 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 272 Asn Leu GlyCys Lys Trp Tyr Glu Val Trp Cys
Phe Thr Tyr 1510 <210> 273 <211> 14 <212> PRT <213> Atrtificial
sequence <220> <223> Myostatin Binding Peptide <400> 273 lle Asp
Leu Cys Asn Met Trp Asp Gly Met G¥s Tyr Pro Pro 1510 67 <210> 274
25¥211> 14 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
inding Peptide <400>.274 Glu Met Pro Cys Asn IJ\e%rTrp Gly Trp Met Cys
0 E"Fg \?5$ P RG> T75 7051 1188 AR PRT <213> Artificial
sequence <220> <223> Myostatin Binding Peptide <400> 275 Trp Phe
g cys val Leu Thr Gly lle Val Asp Trp ser Glu Cys Phe 1510 15 Gly
1heu <210> 276 <211>18 <212> PRT
PRT '

Artificial sequence

Myostatin Binding Peptide
235

Ala Tyr Lys Cys Glu Ala Asn Asp Trp Ggy Cys Trp Trp Leu
1 5 1

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

236
14
PRT
Artificial Seguence

Myostatin Binding Peptide
236

Asn Ser Trp Cys giu Asp GIn Trp His igg Cys Trp Trp Leu

237

i4

PRT

Artificial Seguence

Myostatin Binding Peptide

237

zrp Ser Ala Cys gyr Ala Gly His Phe lgp Cys Tyr Asp Leu

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

<220>
<223>

<400>

238
14
PRT
Artificial sequence

Myostatin Binding peptide
238

Ala Asn Trp Cys val Ser Pro Asn Trp Phe Cys Met val Met
1 5 10

<210>
<Z211>
<212>
<213>

<220>

239

14

PRT

artificial Sequence



<213> Artificial sequence <220> <223> Myostatin Binding Peptide
<400> 276 Gly Phe Ser Cys Thr Phe Gly Leu Asp Glu Phe Tyr Val Asp
Cys Ser 151015 Pro Phe <210> 277 <211> 18 <212> PRT <213>
Artificial Sequence <220> <223> %ostatin Binding Peptide <400> 277
<223>  myR¥D TEPGYsHiRASREIN Val Asn Ala ASP Trp Gly Phe cys met 15
10 15 Leu Trp 68 <210> 278 <211> 18 <212> PRT <213> Artificial
<400>  233quence <220> <223> Myostatin Binding Peptide <400> 278 Tyr Pro
Trp Thr dilr Gys Ber Glu lois Rite: Tripel le riy gy Gin Kb Cys Val 1510 15 Leu
1 Trp <210> 279 <211> 18 <2138 PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 279 Leu Gly Pro cys Pro lle His

<ﬁg> ‘ %zHiBis Gly Pro Trp Pro Gin Tyr Cysvai 151015 Tyr Trp <210> 280 <211>
< >
<212> P

<213> aArtificial Seguence

<220> _ '
<223> Myostatin Binding Peptide

<400> 240

Glu Asn Thr Cys Giu Arg Trp Lys Trp ?St Cys Pro Pro Lys
1 5 : '

<210 241

<211> 14

<212>" PRT

<213> Artificial seguence

<220> o ' .
<223> Myostatin Binding Peptide

<400> 241

Trp Leu Pro Cys His GIn Glu Gly Phe {Sp Cys Met Asn Phe
1 5

<210> 242

<Z211i> 14

<212> PRT

<213> Artificial seqguence

<220> ]
<223> Myostatin Binding Peptide

<400> 242

Ser Thr Met Cys Ser GlIn Trp His Trp ?St Cys Asn Pro Phe
1 5

<210> 243

<231l> 14

<212> PRT

<213> Artificial Seguence

<220> _
<223> Myostatin Binding Peptide

<400> 243

Ile phe Gly Cys gis Trp Trp Asp val %gp Cys Tyr Gin Phe
l '

<210> 244
<211> 14
<212> PRT
<213> Artificial Seguence



<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
Peptide <400> 280 Pro Phe Pro Cys Glu Thr His Gin lle ser Trp Leu Gly
His Cys Leu 1510 15 ser Phe <210> 281 <211> 18 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 281
<2205 His Trp Gly Cys Glu Asp Leu Met Trp-Ser Trp His Pro Leu Cys Arg 15 10
<223>  MISs YNNG Preied f@ Mp 2R <211> 18 <212> PRT <213> Attificial
Sequence <220> <223> Myostatin Binding Peptide <400> 282 Leu Pro
<400> 28&, cys Asp Ala Asp Met met Pro Thr lle Gly Phe Cys Val 1510 15 Ala
Ile Tyr TV QEOry283rx2kb>4dp 1282¢1RRY<243>s4ifiCial Sequence <220>
<223> Myostatin Binding Peptid&® <400> 283 ser His Trp Cys Glu Thr Thr

Phe Trp Met Asn Tyr Ala Lys Cys val 15 10 15 His Ala <210> 284
<210> 245 _
<21l> 14
<212> PRT
<213> Artificial Seguence

<220> _
<223> Myostatin Binding Peptide

<400> 245

Pro Asp Trp Cys Ile Asp Pro Asp Trp Egp Cys Lys Phe Trp
1 5 :

<210> 246

<23l> 14

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 246

Gin Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro Tyr
1 5 10

<210> 247

<21il> 14

<212> PRT

<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 247

Trp GIn Glu Cys Tyr Arg Glu Gly Phe Trp Cys Leu Gln Thr
1 5 10 :

<210> 248

<21l 14

<212> PRT

<213> Artificial Seqguence

<220>
<223> wMyostatin Binding Peptide

<400> 248

Trp Phe Asp Cvs Tyr Gly Pro Gly Phe Lgs Cys Trp Ser Pro
1 5 1

<210> 249

<211> 14

<212> PRT o
<213> artificial Sequence



<220>
<223>

<400>

<211> 18 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 284 Leu Pro Lys Cys Thr His Val Pro Phe Asp GIn
Gly Gly Phe Cys Leu 151015 Trp Tyr <210> 285 <211> 18 <212>
PRT <213> Artificial Sequence <22Q> <223> Myostatin Binding Peptide
<400> 285 Phe ser Ser Cys Trp Ser'Pro Val Ser Arg GIn Asp Met Phe
CysVal 15101570 Phe Tyr <210> 286 <211> 17 <212> PRT <213>

MyR&TASAN SEYWERBePRPYIFE <223> Myostatin Binding Peptide <400> 286

>49er His Lys Cys Glu Tyr Ser Gly Trp Leu GIn Pro Leu Cys Tyr Arg 15 10
15 Pro <210> 287_<211> 18 <212> PRT <213> Atrtificial sequence

| gWy val %"?26¥5<§§3>‘—P0ﬁ/65§t)étm Bir‘r&iﬁg}?@ﬁ’ﬁe L4004 287PPro Trp Trp Cys GIn

<210>
<211

<212>

<213>

<220>
<223>

<400>

Asp AsnTyr Val GIn His Met Leu His Cys Asp 15 10 15 Ser Pro

250

14
PRT. o
Artificial sequence

Myostatin.Binding Peptide
250

His Trp Ala Cys Gly Tyr Trp Pro Trp Sgr Cys Lys Trp val
1 5 1

<210
<2131>
<212>
<213>

<220>
<223>

<400>

251
14
PRT
Artificial sequence

Myostatin Binding Peptide
251

g?y Pro Ala Cys gis Ser Pro Trp Trp ggp Cys va'l Phe Gly

<210>
<21il>
<212>
<213>

<220>
<223

<400-

252

14

PRT

Artificial Sequence

myostatin Binding Peptide
252

Thr Thr Trp Cys Ile Ser Pro Met Trp ige Cys Sar Gin Gln
1 5 :

<Z210>
<21i>
<212>
<213>

<220>
<223>

<400

253
14
PRT
artiticial Segquence

Myostatin Binding Peptide
253

His Lys Phe Cys Pro pPro Trp Ala Ile ige Cys Trp Asp Phe
1 5 ‘ .

<210>
<Z211>
<212>

254
14
PRT



<210> 288 <211> 18 <212> PRT <213> Atrtificial Sequence <220>

<223> Myostatin Binding Peptide <400> 288 Trp Phe Arg Cys Met Leu

Met Asn Ser Phe Asp Ala Phe GIn Cysval 151015 Ser Tyr <210> 289

. <211> 18 <212> PRT <213> Artlflgégi Sequence <220> <223> Myostatin

13>  aldeEipgReplide. 400> 289 71 Pro Asp Ala Cys Arg Asp Gin Pro Trp Tyr

Met Phe Met Gly Cys Met 1510 15 Leu Gly <210> 290 <211> 14
jgggi " Jt2> PRT. < 13>8Art|f|c al Sequence <220> <223> Myostatin Binding

)ﬁ?e 4565 eu Ala Cys Phe Val Glu Phe Glu Leu cys Phe
<400> ZSMSp Ser 1510 <210> 291 <211> 18 <212> PRT <213> Artificial

qHeNCE, <220~ s5423% stafin Binding, Reptide,,<400> 291 ser Ala
Pm ASP {??r cgs I lle Thr Glu sergl\Alhs{% Fatﬁ&}@ TgsrgVal Leu Cys VaI 151015 Pro Leu

<210> 2535
<21i> 14
<212> PRT
<213> Artificial Seguence

<220> )
<223> Myostatin Binding Peptide

<400> 255

val Trp Lys Cys His Trp Phe Gly Met %Sp Cys Giu Pro Thr
1 5

<210> 256

<211> 14

<2i2> PRT

<213> Artificial seguence

C<220> o _
<223> Myostatin Binding Peptide

<400> 256

Lys Lys RHis Cys GIn Ile Trp Thr Trp Mgt Cys Ala Pro Lys
1 _ 5 1

<210> 257

<21l> 14

<212> PRT

<Z213> artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 257

Trp Phe GIn Cys Gly Ser Thr Leu Phe Trp Cys Tyr Ash Leu
1 5 i0

<210> 258

<211> 14

<212> PRT

<21i3> Artificial Seguence

<220>
<Z223> Myostatin Binding Peptide

<400> 258
Trp Ser Pro Cys Tyr Asp His Tyr Phe Tyr Cys Tyr Thr Ile
i 5 10 .

<210> 259
211> 14



<210> 292 <211> 18 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 292 Pro Ser lle Cys Glu Ser Tyr
Ser Thr Met Trp Leu Pro Met Cys GIn 15 10 15 His Asn <210> 293
<211> 18 <212> PRT <213> Artificé'al Sequence <220> <223> Myostatin
<12> paginding Peptide <400>293 72 Trp ﬁeu Asp Cys His Asp ASP ser Trp Ala
<213> arkFidirallysédetfiys Arg 15 10 15 Ser His <210> 294 <211> 18 <212>
<920 PRT <213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<223> myeAQ7ia%4 R heUpAshiGys Val Met Met Asn Thr Ser Pro Phe Val Glu
Cysval 151015 Phe Asn <210> 295 <211> 18 <212> PRT <213>
<400>  2%%tificial Sequence <220> <223> Myostatin Binding Peptide <400> 295
ier Trp el Bye ?‘W@&M@@y?b&l\/h}%ﬂla@m@mﬁb’ WaTThr Cys Met 15 10
' 15

<210> 260

<211> 14

<212> PRT

«213> Artificial sequence

<220> )
<223> Myostatin Binding Peptide

<400> 260

Glu Met Leu Cys Met Ile His Pro val ;he Cys Asn Pro His
1 5 '

<210> 261

<21l> 14

<212> PRT

<213> Artificial Sequence

<220> ' o _
<223> Myostatin Binding Peptide

<400> 261

Leu Lys Thr Cys Asn Leu Trp Pro Trp Met Cys Pro Pro Leu
i 5 10

<210> 262

<211> 14

<212> PRT

<213> Artificial Seguence

<220> o )
<Z23> #Myostatin Binding Peptide

<400> 262

val val Gly Cys Lys Trp Tyr Glu Ala Tgp Cys Tyr Asn Lys
1 5 1

<230> 263

<211> 14

<212> PRT

<213> artificial Seguence

<220> o .
<223> Myostatin Binding Peptide

<400> 263

Pro Ile #is Cys Thr GIn Trp Ala Trp Mgt Cys Pro Pro Thr
i 5 1 :

<210> 264



<Z1il>
<212>
<213>

C <220
<223>

<400>

Phe Tyr <210> 296 <211> 18 <212> PRT <213> Atrtificial sequence _

<220> <223> Myostatin Binding Peptide <400> 296 Phe Asp Tyr Cys Thr
.Trp Leu Asn Gly Phe Lys Asp Trp Lys Cys Trp 151015 Ser Arg <210>

297 <211> 18 <212> PRT <213> Atrtificial Sequence <220> <223>

yostatin Binding Peptide 73 <40085297 Leu Pro Leu Cys Asn Leu Lys

piaiu lle Ser His Val GIn Ala Cys Val 1510 15 Leu Phe <210> 298 <211>
AGBi K212 PRIeRE3> Artificial Sequence <220> <223> Myostatin

Binding Peptide <400> 298 Ser Pro Glu Cys Ala Phe Ala Arg Trp Leu Gly
milesGitt IR Gy fgnpdpBild 15 Arg Asp <210> 299 <211> 18 <212> PRT
23%13» Artificial Sequence <220> <223> Myostatin Binding Peptide

<400> 299 Tyr Pro GIn Cys Phe Asn Leu His Leu Leu Glu Trp Thr Glu

ésp ser ﬁgn;@vﬁ)gro Trp Tyr Phe Leu Sgr Cys val Ile pPhe
: 1

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

<220>
<223>

<400>

265

i4

PRT

Artificial Seguence

Myostatin Binding Peptide
265

Eis ile Trp Cys %sn Leu Ala Met Met Lys Cys val Glu Met
10 :

<210
<211>
<23.2>
<213>

<220>
<223>

<400>

266
14
PRT
artificial sequence

Myostatin Binding Peptide
266

%sn teu Gin Cys §1e Tyr Phe Leu &Gly L§s Cys Ile Tyr phe
1

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

<220>
<223>

<400>

267

14

PRT

Artificial Sequence

Myostatin Binding Peptide
267

éla Trp Arg Cys Met Trp Phe Ser Asp val Cys Thr Pro Gly
5. 10

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

<220>
<223>

<400>

268
14
PRT
Artificial Sequence

Myostatin Binding Peptide
268

{rp Phe Arg Cys Phe Leu Asp Ala Asp Trp Cys Thr Ser val
5 10



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

<2 20>
<223>

<400>

151015 Trp Phe <210> 300 <211> 18 <212> PRT <213> Atrtificial

Sequence <220> <223> Myostatin Binding Peptide <400> 300 Arg Trp

Arg Cys Glu lle Tyr Asp Ser Glu Phe Leu Pro Lys Cys Trp 1510 15 Phe

Phe <210> 301 <211> 14 <212> PRT <213> Artificial Sequence 74
,£¢20> <223> Myostatin Binding Peffide <400> 301 Leu Val Gly Cys Asp
1%3n Val Trp His Arg Cys Lys Leu Phe 1510 <210> 302 <211> 18
PRP12> PRT <213> Atrtificial Sequence <220> <223> Myostatin Binding
ARSI gae LABGYSE Ala Gly Trp Cys His Val Trp Gly Glu Met Phe Gly Met

Gly Cys Ser 1510 15 Ala Leu <210> 303 <211> 18 <212> PRT <213>
MygtifigianSBHEMEe PepRDse<223> Myostatin Binding Peptide <400> 303
>Ets His Glu Cys Glu Trp Met Ala Arg Trp Met Ser Leu Asp Cys val

Glu Lys Ile Cys Gln Met Trp Ser Trp Met Cys Ala Pro Pro
1 5 10

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

270
14
PRT
Artificial Seguence

Myostatin Binding Peptide
270

Trp Phe Tyr Cys His Leu Asn Lys Ser Géu Cys Thr Glu Pro
1 5 1 :

<210>
<211i>
<212>
<21i3>

<220>
<223>

<400>

271
14
PRY
artificial Sequence

Myostatin Binding Peptide
271

Phe Trp Arg Cys Ala Ile Gly Ile Asp L%S-Cys Lys Arg val
1 5 1

<210>.

<211>
<21l2>
<213>

<220>
<223>

<400>

272
14
PRT
Artificial Sequence

Myostatin Binding Peptide
272 |

Asn Leu Gly Cys Lys Trp Tyr Glu val Tgp Cys Phe Thr Tyr
1 5> 1

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

<220>

<223>

<400;

273
14
PRT
Artificial sequence

Myostatin Binding Peptide
273

Ile Asp Leu Cys Asn Met Trp Asp Gly Met Cys Tyr Pro Pro
1 5 - 10 .



<Z210>
- <211
<212>
<213>

<220>
<223>

<400>

151015 Gly Leu <210> 304 <211> 18 <212> PRT <213> Artificial
sequence <220> <223> Myostatin Binding Peptide <400> 304 Phe Pro
Met Cys Gly lle Ala Gly Met Lys Asp Phe Asp Phe CysVal 151015 Trp
Tyr <210> 305 <211> 18 <212> PRT <213> Artificial sequence 75
<220> <223> Myostatin Binding Peffide <400> 305 Arg Asp Asp Cys Thr
27he Trp Pro Glu Trp Leu Trp Lys Leu Cys Glu 151015 Arg Pro <210>
1806 <211> 18 <212> PRT <213> Attificial Sequence <220> <223>
iﬂy%@m Bigglingfaeptide <400> 306 Tyr Asn Phe cys Ser Tyr Leu Phe
Gly VaI SerLys Glu AlaCys GIn 1510 15 Leu Pro <210> 307 <211> 18
1%Rgdb513>7ﬁrépc&aél Sequence <220> <223> Myostatin Binding

M’ﬁf’e fide" <a

274

Glu Met Pro Cys Asn Ile Trp Gly Trp ggt Cys Pro Pro val
1 5

<210>
<Z21l>
<212>
<213>

<226>
<223>

<400>

275
18

. PRT

Arrificial seguence

Myostatin Binding Peptide
275

Trp Phe Arg Cys val Leu Thr Gly Ile !31 Asp Trb ser Glu Egs Phe
1 5 :

Gly Leu

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>_

276
18
PRT
artificial Seguence

Myostatin Binding Peptide
276

§1y Phe Ser Cys ghr Phe Gly Leu Asp ggu phe Tyr val Asp ggs Ser

Pro phe

<210>
<Z211>
<212>
<213>

<220
<223>

<400>

1

277

18

PRT

Artificial Sequence

Myostatin Binding Peptide
277

Leu Pro Trp Cys His Asp GIn val Asn iéa Asp Trp Gly Phe ggs Met
5

Leu Trp



<210>
<21l>
<212>
<213>

<220>
C<223>

<400>

1

Ala His Trp Cys Glu GIn Gly Pro Trp Arg Tyr Gly Asn lle Cys Met 15 10

15 Ala Tyr <210> 308 <211> 18 <212> PRT <213> Artificial Sequence

<220> <223> Myostatin Binding Peptide <400> 308 Asn Leu Val Cys Gly

Lys lle Ser Ala Trp Gly Asp Glu Ala Cys Ala 15 10 15 Arg Ala <210> 309
572 11> 18 76 <212> PRT <213> Artficial Sequence <220> <223>

_ 18Myostatin Binding Peptide <400> 309 His Asn Val Cys Thr ile met Gly

pﬁfrofser efLys Trp Phe Cys Trp 1510 15 Asn Asp <210> 310 <211>

ATE 735155 PRI T3S Artificial sequence <220> <223> Myostatin
Binding Peptide <400> 310 Asn Asp Leu Cys Ala Met Trp Gly Trp Arg

MYQSTATHMIE TG B SRR 485 10 15 Asn Ser <210> 311 <211> 18 <212>

2ART <213> Artificial sequence <220> <223> Myostatin Binding Peptide

Tyr Pro Thr Cys ger Glu Lys Phe Trp %&e Tyr Gly Gin Thr ggs val

Leu Trp

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

279
18
PRT
Artificial Seguence

Myostatin Binding Peptide

279

teu Gly Pro Cys Pro Ile His His Gly Pro Trp Pro Gln Tyr Cys val
1 5 : 10 15

Tyr Trp

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

<220>
<Z223>

<400>

280
18

- PRT

Artificial Seguence

Myostatin Binding Peptide
280

Pro Phe Pro Cys Glu Thr His Gln Ile Ser Trp Leu Gly His Cys Leu
1 5 10 15

Sar Phe

<210>
<211>
<212>
<Z213>

<220>
<2235

<400>

281 -

18

PRT

artificial Seguence

Myostatin Binding Peptide_
281

His Trp Gly Cys Glu Asp Leu Met Trp Ser Trp His Pro Leu Cys Arg
1 5 10 15

Arg Pro



<400> 311 Pro Pro Phe Cys GIn Asn Asp Asn Asp Met Leu GIn Ser Leu
CysLys 151015 Leuleu<210>312 <211> 18 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 312
Trp Tyr Asp Cys Asn Val Pro Asn Glu Leu Leu Ser Gly Leu Cys Arg 15
10 15 Leu Phe 77 <210> 313 <21£218 <212> PRT <213> Avrtificial
Sequence <220> <223> Myostatin Binding Peptide <400> 313 Tyr Gly

210> p Cys Asp GIn Asn His Trp Met Trp Pro Phe Thr Cys Leu 15 10 15
<211- 1perleu<210>314 <211> 18 <212> PRT <213> Atrtificial Sequence
<212> PRP20> <223> Myostatin Binding Peptide <400> 314 Gly Trp Met Cys His
<213>  ABHE KIF LAFIENAEp Trp Gly Ala Thr Cys Gin 1510 15 Pro Asp <210>
<220> . 315 <211> 18 <212> PRT <213> Atrtificial Sequence <220>

<223> Myostatin Binding Peptide

<400> 282 _

Leu Pro Leu Cys Asp Ala Asp Met Met Pro Thr Ile Gly phe Cys val

1 5 10 15

Ala Tyr

<210> 283

<2il> 18

<2i2> PRT

<213> Artificial Sequence

<220> .

<223> Myostatin Binding Peptide

<400> 283

Ser His Trp Cys Glu Thr Thr Phe Trp Met Asn Tyr Ala Lys Cys val
1 5 10 15

His Ala.

<210
<Z211>
<212>
<Z213>

<220>
<223>

<400>

1

284
18
PRT
Artificial sequence

Myostatin Binding Peptide
284

Leuw Pro Lys Cys Thr His val Pro Phe Asp GlIn Gly Gly Phe Cgs Leu
5 10 1

Trp Tyr

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

«<220>
<223>

<400>

285

18

PRT .

Artificial Sequence

Myostatin Binding Peptide
285

Phe Ser Ser Cys Trp Ser Pro val ser Agg GIn Asp Met Phe Cgs val
1 5 S i 1



Phe Tyr

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>
Sar His
1

Pro

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

220>
<Z223>

<400>

<223> Myostatin Binding Peptide <400> 315 Tyr Phe His Cys met Phe
Gly Gly His Glu Phe Glu val His Cys Glu 15 10 15 Ser Phe <210> 316
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 316 Ala Tyr_Trp Cys Trp His Gly GIn Cys Val Arg
Phe 151078 <210> 317 <211> 19 <212> PRT <213> Artificial
Sequence <220> <223> Myostatin Binding Peptide <400> 317 Ser Glu
His Trp Thr Phe Thr Asp Trp Asp Gly Asn Glu Trp Trp Val 15 10 15 Arg
Pro The <210> 318 <211> 20 <212> PRT <213> Atrtificial Sequence
<220> <223> Myostatin Binding Peptide <400> 318 Met Glu Met Leu Asp
%_ger Leu Phe Glu Leu Leu Lys Asp Met Val Pro 15 10 15 Ile Ser Lys Ala

PRO <210> 319 <211> 19 <212> PRT <213> Atrtificial sequence
Artificial sequence

myostatin Binding Peptide

286

Lys Cys g1u Tyr ser Gly Trp LSU Gin Pro Leu Cys Tyr Arg
1 15

287
18
PRT

-Artificial sequence

Myostatin Binding Peptide
287

Pro Trp Tre Cys GIn Asp Asn-Tyr val Gin His Met Leu His Cys Asp
1 : 5 10 15

ser Pro

<210>
<21i>
<212>
<213>

<220>
<223>

<400

288

18

PRT

Artificial sequence

Myastatin Binding Peptide
288

{rp Phe Arg Cys Met Leu Met Asn Ser Phe Asp Ala Phe GlIn Cys val
. 5 15

10

Ser Tyr

<210
<211>
<212>
<213>

<220>
<223>

<400>

289

18

PRT

artificial sequence

Myostatin Binding Peptide
289



<220> <223> Myostatin Binding Peptide <400> 319 Ser Pro Pro Glu Glu
Ala Leu Met Glu Trp Leu Gly Trp GIn Tyr Gly 1510 15 Lys Phe Thr
<210> 320 <211>20 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 320 Ser Pro Glu Asn Leu Leu
Asn Asp Leu Tyr lle Leu Met Thr Lys GIn 1510 15 Glu Trp Tyr Gly 79
Pro Asp AJG €YB0ArZ2AsRAM> BXP IPRIEYPRIERPIR> Mekiffeldl S¥guteice <220>
1 <223> I\/R/ostatin Binding Pepti&g <400> 321 Phe HisTrp Glu Glu Gly lle
Pro Phe His Val val Thr Pro Tyr ser 151015 Tyr Asp Arg Met 20 <210>
Leu Gly 322 <211>19 <212> PRT <213> Attificial sequence <220> <223>
Myostatin Binding Peptide <400> 322 Lys Arg Lea Leu Glu Gin Phe Met
Asn Asp Leu Ala Glu Leu Val Ser 1510 15 Gly His ser <210> 323
<210> 280
<211> 14

<212> PRT
<213> Artificial sequence

<220> _ '
<223> Myostatin Binding peptide

<400> 290

Phe Leu Ala Cys ghe val Glu Phe Glu igu Cys Phe Asp Ser
1

<210> 291

<21l> 18

<212> PRT

<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 291

Ser Ala Tyr Cys Ile Ile Thr Glu Ser Asp Pro Tyr val Leu Cys val
1 5 10 15
Pro Leu

<210> 292

<211l> 18

<212> PRT

<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 292

Pro Ser Ile Cys Glu Ser Tyr Ser Thr Met Trp Leu Pro Met Cys Gin
1 5 10 15
His Asn

<210> 293

<211> 18

<212> PRT

<213> artificial seguence

<220> _
<223> Myostatin Binding Peptide

<400> 293



<211> 20 <212> PRT <213> Artificial sequence <220> <223> Myostatin
Binding Peptide <400> 323 Asp Thr Arg Asp Ala Leu Phe GIn Glu Phe
Tyr Glu Phe Val Arg Ser 1510 15 Arg Leu Val lle 20 <210> 324 <211>
20 <212> PRT <213> Artificial sequence <220> <223> Myostatin

Trp Leu AHADG Beptidg, s4803:324-Ara Metmerhla Ala Rig ArgsPrpd-eu Thr Tyr

1 Arg Asp He Met Asp 1510 1580 GIn Tyr Trp His 20 ¥210> 325 <211>
20 <212> PRT <213> Artificial sequence <220> <223> Myostatin

ser His Binding Peptide <400> 325 Asn Asp Lys Ala His Phe Phe Glu Met Phe
Met Phe Asp Val His Asn 15 10 15 Phe val Glu ser 20 <210> 326
<211> 20 <212> PRT <213> Artificial Sequence <220> <223> Myostatin

<210> 2®inding Peptide <400> 326
<211> 18

<212> PRT

<213> Artificial Sequence

<220> o )
<223> Myostatin Binding Peptide

<400> 294

Tyr Leu Asn Cys val met Met Asn Thr Sgr pro Phe val Glu %gs val
1 5 1

Phe Asn

<210> 295

<21l> 18

<212> PRT

<213>  Artificial Sequence

<220> o )
<223> Myostatin Binding Peptide

<400> 295

Tyr Pro Trp Cys Asp Gly Phe Met ITe Gin Gin Gly Ile Thr Cys Met
1 5 10 15
Phe Tyr

<210> 296

<211l> 18

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Myostatin Binding Peptide

<400> 296

Phe Asp Tvyr Cys Thr Trp Leu Asn Gly Phe Lys Asp Trp Lys Cys Trp
1 5 10 15
Ser Arg .

<210> 297

<211i> 18

<212> PRT _
"<213> Artificial Seguence

<220> o _
<223> Myostatin Binding Peptide



GIn Thr GIn Ala GIn Lys lle Asp Gly Leu Trp Glu Leu Leu GIn Ser 15 10
15 lle Arg Asn GIn 20 <210> 327 <211> 18 <212> PRT <213> Atrtificial
sequence <220> <223> Myostatin Binding Peptide <400> 327 Met Leu
Ser Glu Phe Glu Glu Phe Leu Gly Asn Leu Val His Arg GIn 1510 15
_ G1lu Ala <210> 328 <211> 20 <2123 PRT <213> Artificial sequence
<400> 28220> <223> Myostatin Binding Peptide <400> 328 81 Tyr Thr Pro Lys
Met Gly Ser Glu Trp Thr Ser.Phe Trp His Asn Arg 15 10 15 lle His Tyr
Leu Pro & o féﬂo&eﬁzéyézﬂa Eéeﬁ"zﬁ*'rﬁﬂ%éz%% Nrﬁfi@éﬁ Yaduence
<220> <223> Myostatin Binding Peptide <400> 329 Leu Asn Asp Thr Leu
Leu Arg Glu Leu Lys met val Leu Asn Ser Leu 151015 Ser Asp Met

Leu Phe | ys 20 <210> 330 <211> 20 <212> PRT

<Z210> 298

<211> 18

<Z212> PRT

<213> Artificial sequence

<220> L o
<223> Myostatin Binding peptide

<400> 298

Ser Pro Glu Cys Ala phe Ala Arg Trp Leu Gly Iie Glu Gin Cys Gln
1 5 10 15

Arg Asp

<210> 299

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 299
Eyr pro Gln Cys ghe Asn Leu His Leu igu Glu Trp Thr Glu %gs Asp

Trp Phe

<210> 300
<211> 18
<21Z2> PRT
<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400>. 300

ﬁrg Trp Arg Cys Glu Ile Tyr Asp Ser G%u Phe Leu Pro Lys Cgs Trp
5 1 iy

Phe phe

<210> 301

<21l> 14

<212> PRT

<213> Artificial seguence



<213> Artificial sequence <220> <223> Myostatin Binding Peptide
<400> 330 Phe Asp val Glu Arg Asp Leu Met Arg Trp Leu Glu Gly Phe
Met GIn 1510 15 Ser Ala Ala Thr 20 <210> 331 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 331 His His Gly Trp Asn Tyri%u Arg Lys Gly Ser Ala Pro GIn Trp

<220> Phe 151015 GluAla Trpval 20 <210> 332 <211> 20 <212> PRT

<223> Myd2i8riArsfiordd Befeentee <220> 82 <223> Myostatin Binding Peptide

<400> 301300>332 Val Glu Ser Leu His Gin Leu GIn Met Trp Leu Asp GIn Lys Leu
Ala 151015 SerGly Pro His 20 <210> 333 <211> 18 <212> PRT

Leu val &y1g¥sapsliciasSeGlente &izﬂzq$9<1£23>tm§/ds¢atiﬁ"8inding Peptide
<400> 333 Arg Ala Thr Leu Leu Eys Asp Phe Trp GIn Leu Val Glu Gly Tyr
Gly 151015

<2il> 302

<211> 18

<212> PRT
<213> aArtificial seguence

<220> )
<223> WMyostatin Binding Peptide

<400> 302
Ala Gly Trp Cys gis val Trp Gly Glu ggt Phe Gly Met Gly ggs Ser
1

Ala Leu

<210> 303

<211> 18

- <212> PRT

<213> Artificial Seauence

<220>
<223> Myostatin Binding Peptide

<400> 303

His His ¢lu Cys Glu Trp Met Ala Arg {gp Met Sser Leu Asp Egs val
1 5

Gly Leu

<210> 304

<Z211> 18

<212> PRT

<213> artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 304

Phe Pro Met Cys Gly ITe Ala Gly Met Lys Asp Phe Asp Phe Cys val
1 5 10 i5
Trp Tyr

<210> 305

<21i> 18

<212> PRT

<213> Artificial Sequence



Asp Asn <210> 334 <211> 16 <212> PRT <213> Artificial Sequence
<220> <223> Myostatin Binding Peptide <400> 334 Glu Glu Leu Leu Arg
Glu Phe Tyr Arg Phe val Ser Ala Phe Asp Tyr 1510 15 <210> 335
<211> 20 <212> PRT <213> Artificial sequence <220> <223> Myostatin

22205 Bindin_g Peptide <400> 335 Gly Led Leu Asp Glu Phe Ser His Phe lle Ala

223> m$ekGinPREEYRGiPek P4k0 15 Met Pro Gly Gly 20 <210> 336 <211> 20
<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding

<400>  3@%ptide 83 <400> 336 Tyr Arg Glu Met ser Met Leu Glu Gly Leu Leu Asp

arg Asp Nl l§id GhiAoge TrbplBekb cligrein iRis Typ 20, <210>SE37 211> 20

1 <212> PRT <213> Atrtificial Seql&nce <220> <223> Myostatin Binding
Peptide <400> 337

Arg Pro

<210> 306

<21i> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 306

Tyr Asn Phe Cys'Ser Tyr Leu Phe Gly val Ser Lys Glu Ala Cys Gln
1 5 10 o i5
Leu Pro

<210 307

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 307

Ala His Trp Cys Glu GlIn Gly Pro Trp Arg Tyr Gly Ash ITe Cys Met
1 5 10 15
Ala Tyr

<210> 308

<211l> 18

<Z12> PRT

<213> Artificial sequence

<220> ' '
<223> Myostatin Binding Peptide

<400> 308

ésn teu val Cys g?y Lys Iie ser Ala Egp Gly Asp Glu Ala g§s Ala

Arg Ala

<210> 309
<211> 18



His Asn Ser Ser GIn Met Leu Leu ser Glu Leu lle Met Leu val Gly 15 10
15 Ser Met Met GIn 20 <210> 338 <211> 20 <212> PRT <213> Atrtificial
sequence <220> <223> Myostatin Binding Peptide <400> 338 Trp Arg
Glu His Phe Leu Asn Ser Asp Tyr lle Arg Asp Lys Leu lle 151015 Ala
lle Asp Gly 20 <210> 339 <211> 196<212> PRT <213> Atrtificial

212> Paquence £22% 223> Myostatin Binding Peptide <400> 339 GIn Phe
Pro Phe Tyr Val Phe Asp Asp Leu Pro Ala GIn Leu Glu Tyr 151015 Trp

:%‘Egi IIe AI %% %ﬁ% g#f’? 20 <212> PRT <213> Artificial Sequence 84
My 52%3 statin Binding Peptide <400> 340 Glu Phe Phe His Trp
<400> 308u His Asn His Arg Ser Glu Val Asn His Trp 1510 15 Leu Asp Met Asn

His Asn 391 %&O}@AJ_H%Z&%% EQy%%ErRJEt Lys Trp Phe C)gs Trp

i

ASh Asp

<210> 310

<211l> 18

<212> PBRT

<213> Artificial seqguence

<220>
<223> Myostatin Binding Peptide

<400> 310

Asn Asp Leu Cys Ala Met Trp Gly Trp Arg Asn Thr Ile Trp Cys GlIn
1 5 10 15
Asn ser

<210> 311

<21i> 1B

<212> PRT

<213> Artvificial Sequence

<220 ) o _
<223> Myostatin Binding Peptide

<400> 311

Pro Pro Phe CyS GIn Asn Asp Asn Asp Met Leu Gln Ser Leu Cys Lys
1 5 10 15
Leu Leu

<2il> 312

<2il> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 312

Trp Tyr Asp Cys Asn val Pro Asn Glu Lgu Leu Ser Gly Leu ggs Arg
1 .5 1

Leu Phe



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 341 Glu Ala Leu Phe GIn Asn Phe Phe Arg Asp Val Leu Thr Leu
Ser Glu 151015 Arg Glu Tyr <210> 342 <211> 20 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 342
"GIn Tyr Trp Glu GIn GIn Trp MetThr/Tyr Phe Arg Glu Asn Gly Leu 15 10
<210> 3P HisVal GIn Tyr 20 <210> 343 <211> 20 <212> PRT <213> Atrtificial
<211> 18$equence <220> <223> Myostatin Binding Peptide <400> 343 Asn Gin
<§%§> zg: et met Ley Glu Asp Leu Trp Arglle met Thr Pro met 1510 15 Phe
e ALY AF“@Lr 90 S5fo> 344 85 <211> 20 <212> PRT <213> Artificial
<220>  Sequence <220> <223> Myostatin Binding Peptide <400> 344 Phe Leu
<223>  mystesiin BinAYAnRERTHA%u 5er Arg His Tyr Ala Leu Asp 1510 15 Asp

<400> 31%®uU Asp Glu

Tyr Gly Asp Cys Asp Gln Asn His Trp Met Trp Pro Phe Thr Cys Leu
1 5 10 15
Ser Leu

<210> 314

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 314

Gly Trp Met Cys His Phe Asp Leu His Asp Trp Gly Ala Thr Cys Gin
1 5 10 15
Pro Asp

<210> 315

<21i> 18

<212> PRT

<213> Artificial seqguence

<220 :
<223> Myostatin Binding Peptide

<400> 315

Tyr Phe His Cys Met Phe Gly Gly His Glu Phe Glu val His Cys Glu
1 5 10 15

Ser Phe

<210> 316

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 316

éia Tyr Trp Cys Trp His'G1y Gln Cys {81 arg phe
5



20 <210> 345 <211> 20 <212> PRT <213> Artificial sequence <220>
<223> Myostatin Binding Peptide <400> 345 Gly Lys Leu lle Glu Gly Leu
Leu Asn Glu Leu Met GIn Leu Glu Thr 15 10 15 Phe Met Pro Asp 20
<210> 346 <211> 15 <212> PRT <213> Artificial sequence <220>
©10s  375223> Myostatin Binding Peptide <400> 346 lle Leu Leu Leu Asp Glu Tyr
<I211> 1é_ys Lys ASP Trp Lys Ser Trp Phe 1510 15 <210> 347 <211> 50 <212>
<212> PHART <213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<213> A0S i84756MENEHis Cys Thr Arg Trp Pro Trp Met Cys Pro Pro Tyr Gly
<220> Ser 151015 Gly Ser Ala Thr Gly Gly ser Gly 5er Thr Ala Ser ser Gly
<223> MRet@BIyE 8 B SeprideThr Gly GIn Gly His Cys Thr Arg Trp Pro Trp
<400> 3MetCysPro 35404586 Pro Tyr 50 <210>-348 <211>43 <212> PRT

Ser Glu His Trp Thr phe Thr Asp Trp ;Sp Gly Asn Glu Trp zgp val -
1 5

Arg Pro Phe

<210> 318

<2il> 20

<212> PRT )
<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 318

Met Glu Met Leu Asp Ser Leu Phe Glu Lgu Leu Lys Asp Met {§1 Pro
1 5 1

Ile Ser Lys Ala
20

<210> 319

<21i> .19

<212> PRT

<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 319

ser Pro Pro Glu Glu Ala Leu Met Glu Trp Leu Gly Trp Gin Tyr Gly
1 5 10 15
Lys Phe Thr

<210> 320

<Z21i> 20

<212> PRT

<213> aArtificial Seguence

<220> o _
<223> Myostatin Binding Peptide

<400> 320

Sar Pro Glu Asnh Leu Leu AsSn AsSp Leu T%r Ile Leu Met Thr Lys GIn
1 5 1 15

Glu Trp Tyr Gly



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 348 Trp Tyr Pro Cys Tyr Glu Gly His Phe Trp Cys Tyr ASP Leu Gly
Ser 151015 Gly Ser Thr Ala Ser Ser Gly ser Gly Ser Ala Thr Gly Trp
Tyr Pro 20 25 30 Cys Tyr Glu Gly His Phe Trp Cys Tyr ASP Leu 35 40
<210> 349 <211> 50 <212> PRT <22 3> Artificial Sequence <220>
<2239 Myostatin Binding Peptide <400> 349 His Thr Pro Cys Pro Trp
Phe Ala Pro Leu Cys Val Glu Trp Gly Ser 1510 15 Gly Ser Ala Thr Gly
:3%{3); 38y ser Gly ser Thr Ala ser ser Gly ser Gly 20 25 30 Ser Ala Thr Gly His
<312 papr Pro Cys Pro Trp Phe Ala Pro Leu Cys Val 354045 Glu Trp 50
<213> ArR0=13505€8d4rcB0 <212> PRT <213> Artificial sequence <220>
<220s <223> Myostatin Binding Peptide <400> 350 Pro Asp Trp Cys lle Asp Pro
<223> MASRdtPnT EI KyslyPépredp Gly Ser 1510 15 Gly Ser Ala Thr Gly Gly
Ser Gly ser Thr Ala Ser ser Gly Ser Gly 87 20 25 30 Ser Ala Thr Gly Pro
<400> 3?AJSpTrp Cys lle Asp Pro Asp Trp Trp Cys Lys 35 40 45 Phe Trp
?he His Trp Glu §1u Gly ITe Pro Phe His val val Thr Pro {gr Ser

Tyr Asp Arg Met
20

<210> 322

<21l> 19

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 322

%ys Arg Leu Leu g?u Gln Phe Met Asn Agp Leu Ala Glu Leu val ser
1
Gly His ser

<210> 323

<2i1l> 20

<Z212> PRT '
<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 323

ésp Thr Arg Asp §1a Leu Phe Gln Glu ;ge Tyr Glu Phe val Agg Ser
1

Arg Leu val Ile
20

<Z210> 324

<211> 20

<2i2> PRY

<213> Artificial sSeqguence

<220>
<223> Myostatin Binding Peptide

<400> 324

Arg Met Ser Ala Ala Pro Arg Pro Leu Thr Tyr Arg Asp Ile Met Asp
1 5 10 15



50 <210> 351 <211>50 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 351 Ala Asn Trp Cys Val Ser Pro
Asn Trp Phe Cys Met Val Met Gly ser 15 10 15 Gly Ser Ala Thr Gly Gly
Ser Gly Ser Thr Ala Ser Ser Gly Ser Gly 20 25 30 Ser Ala Thr Gly Ala
Asn Trp cys Val ser Pro Asn Trp Pl‘ﬁ‘—prs met 35 40 45 Val met 50
<210> 352 <211>50 <212> PRT <213> Artificial Sequence <220>

GIn Tyr ®2PB3sMyostatin Binding Peptide <400> 352 Pro Asp Trp Cys lle Asp Pro

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

<220
<223>

<400

Asp ZIQrp Trp Cys Lys Phe Trp Gly Ser 15 10 15 Gly Ser Ala Thr Gly Gly
Ser Gly Ser Thr Ala Ser Ser Gly ser Gly 20 25 30 Ser Ala Thr Gly Pro
%gﬁsp Trp Cys lle Asp Pro Asp Trp Trp Cys Lys 35 40 45 Phe Trp 50
prel0> 353 <211>50 <212> PRT <213> Atrtificial Sequence <220> 88
ArRZE3I=MYyostatiarBmding Peptide <400> 353 His Trp Ala Cys Gly Tyr Trp
Pro Trp Ser Cys Lys Trp Val Gly Ser

‘Myostatin Binding Peptide

325

Asn Asp Lys Ala His Phe Phe Glu mMet Phe Met Phe Asp val gis Asn
1 5 _

10

‘Phe val Glu Ser

<210
<211>
<212>
<213>

<220>
<223>

<400>

20

326

20

PRT .

Artificial Seguence

Myostatin Binding Peptide
326

GIn Thr Gin Ala GIn Lys Ile Asp Gly igu Trp Glu Leu Leu GIn Ser
1 5

15

ITe Arg Asn Gin
20

<210>

<211>.

<212>
<213>

<220>
<223>

<400>

327

18

PRT

ArtiTicial seguence

Myostatin Binding Peptide
327

Met Leu Ser Giu Phe Glu Glu Phe Leu Gly Asn Leu val His &gg Gln
1 5

10

Giu Ala

<210>
<21l>
<212>
<Z213>

<220>
<223>

<400>

328
20
PRT
Artificial Seguence

Myostatin Binding Peptide
328 ‘



Tyr Thr
1

151015 Gly Ser Ala Thr Gly Gly Ser Gly Ser Thr Ala Ser Ser Gly Ser
Gly 20 25 30 ser Ala Thr Gly His Trp Ala Cys Gly Tyr Trp Pro Trp Ser Cys
Lys 354045 Trp Val 50 <210> 354 <211>50 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 354
Lys Lys His Cys GIn lle Trp Thr Trp®et Cys Ala Pro Lys Gly Ser 15 10
3% Gl SR TG nserGl Ser PhEARSEr sekGinser Gly 20 25
30 Ser Ala Thr Gly GIn Gly HisToys Thr Arg Trp Pro TgsMet Cys Pro 35
40 45 Pro Tyr 50 <210> 355 <211>50 <212> PRT <213> Atrtificial

Ile His PpAuence <220> <223> Myostatin Binding-Peptide <400> 355 GIn Gly

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

<220>
<2723

<400>

His @9s Thr Arg Trp Pro Trp met Cys Pro Pro Tyr Gly Ser 1510 15 Gly

Ser Ala Thr Gly Gly Ser Gly ser Thr Ala Ser Ser Gly Ser Gly 20 25 30 Ser
3Ada Thr Gly Lys Lys His Cys GIn lle Trp Thr Trp Met Cys Ala 35 40 45
F%%[o Lys 89 50 <210> 356 <211> 50

Artificial seqguence

Myostatin Binding Peptide
329

Leu Asn Asp Thr Leu Leu Arg Glu Leu Lys Met val Leu Asn Ser Leu
1 5 10

15

ser Asp Met Lys
20

<210>
<Z211>
<212>
<213>

<220>
<Z23>

<400>

330
20
PRT
Artificial Sequence

Myostatin Binding Peptide
330

;he Asp val Glu Arg Asp Leu Met Arg Trp Leu Glu Gly Phe Mat Gin
5 10 15

ser Ala ala Thr

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

20

331
20
PRT
artificial Sequence

Myostatin Binding Peptide
331

His His Gly Trp Asn Tyr Leu Arg Lys Gly Ser Ala Pro GIn Trp Phe
1 5 10 15

Glu Ala Trp val
20

<210>
<2311>
<212>
<213>

<220>

332
20
PRT
Artificial Seguence



<212> PRT <213> Artificial sequence <220> <223> Myostatin Binding
Peptide <400> 356 Lys Lys His Cys GIn lle Trp Thr Trp Met Cys Ala Pro
Lys Gly Ser 151015 Gly Ser Ala Thr Gly Gly ser Gly Ser Thr Ala Ser
Ser Gly Ser Gly 20 25 30 Ser Ala Thr Gly Gin Gly His Cys Thr Arg Trp
Pro Trp Met Cys Pro 354045 Pro8%r 50 <210> 357 <211> 36 <212>

<223>  MppEtali 13BiAifGiaN G Ence <220> <223> Myostatin Binding Peptide

<400> 33800> 357 Lys Lys His Cys GIn lle Trp Thr Trp Met Cys Ala Pro Lys Gly
Gly 1510 15 Gly Gly Gly Gly Gly Gly GIn Gly,His Cys Thr Arg Trp Pro

val 6o S e 30518 S B BRY TP abt AR S Y31 4E0h 201 2 pRT
<213> Artificial sequence <220> <223> Myostatin Binding Peptide

ser Gly <I4fQOH>,i 58 GIn Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro Tyr Gly
&Iy 3 10 15 Gly Gly Gly Gly Lys Lys His Cys Gin lle Trp Thr Trp Met
Cys Ala 20 25 30 90 Pro Lys <210> 359

<210> 333

<211> 18

<212> PRT
<213> Artificial Segquence

<220> i
<223> Myostatin Binding Peptide

<400> 333

Arg Ala Thr Leu Lau Lys Asp Phe Trp Gln Leu val Glu Gly Tyr Gly
1 5 10 15

ASp Asn

<210> 334

<211> 16

<212> PRT

<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 334

giu Glu Leu Leu érg Glu Phe Tyr'Arg gge val ser Ala Phe égp Tyr

<210> 335
<2il> 20
<212> PRT
<213> Artificial sequence

<220>
<223> Myostatin Binding Paptide

- <400> 335

ETy Ley Leu AsSp g1u phe Ser His pPhe Ile Ala Glu Gln Phe zgr Gin

Met Pro Gly Gly
20

<210> 336
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide



<211> 20 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 359 val Ala Leu His Gly GIn Cys Thr Arg Trp Pro
Trp Met Cys Pro Pro 1510 15 GIn Arg Glu Gly 20 <210> 360 <211> 20
<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
Peptide <400> 360 Tyr Pro Glu GIr8&ly Leu Cys Thr Arg Trp Pro Trp Met
<400> 35S Pro Pro 151015 GIn Thr Leu Ala 20 <210> 361 <211> 20 <212>
T <213> Artificial Sequence <220> <223> Myostatin Binding Peptide
Tyr Arg &Bo0kBEEGNeteledsA G| BlyLRls (s At Xid ThgHPFOUT g ®et Cys Pro
1 Pro 152015 GIn Asp Ser Asit20 <210> 362 <211>20 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
Leu Gin %74%)(;%862 Met lle Thr GIn Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro
Pro

<210> 337

<211> 20

<212> PRT

<213> Artificial sequence

<220> . _
<223> Myostatin Binding Peptide

<400> 337

His Asn Ser Ser Gln Met Leu Leu Ser Glu Leu Ile Met Leu X%T Gly
1 5

Ser Met Met Gin

<210> 338
<211> 20
<212> PRT
<213> Artificial sequence

<220> ) o .
<223> Myostatin Binding Peptide

<400> 338

Trp Arg Glu His Phe Leu Asn Ser Asp Tyr Ile Arg Asp Lys Leu Ile
1 5 10 15
Ala ITe Asp Gly

20

<210> 339

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 339

Gln Phe Pro Phe Ty% val Phe Asp Asp Leu Pro Ala GIn Leu Glu Tyr
1 S5 10 15

Trp Ile Ala

<210> 340
<211> 20
<212> PRT
<213> Artificial seguence



91 151015 GIn Proser Gly 20 <210> 363 <211> 20 <212> PRT
<213> Artificial sequence <220> <223> Myostatin Binding Peptide
<400> 363 Ala Gly Ala GIn Glu His Cys Thr Arg Trp Pro Trp Met Cys Ala
Pro 151015 Asn Asp Trp lle 20 <210> 364 <211> 20 <212> PRT
<213> Artificial Sequence <220> <8%3> Myostatin Binding Peptide
<220>  <400> 364 Gly ValAsn GIn Gly Gin Cys Thr Arg Trp Arg Trp Met Cys Pro
<223> MRt H16T8IpGIPSIYiITR Glu 20 <210> 365 <211> 20 <212> PRT
<400> 35 13> Avrtificial Sequence. <220> <223> Myostatin Binding Peptide
_ <400> 365 Leu Ala Asp His Gly GIn Cys lle Arg Trp Pro Trp Met Cys Pro
g?u Phe e Hig TorsesidisIy PGPy 2108156842448 50s<DW> PRT

Leu ASp Met Asn
20

<210> 341

<21l> 19

-<2i2> PRYT

<213> Artificial Sequence

<220> . ) )
<223> Myostatin Binding Peptide

<400> 341

Glu Ala Leu Phe Gin Asn Phe Phe Arg igp val Leu Thr Leu Ser Glu
1 5 -

Arg Glu Tyr

<210> 342

<211> 20

<212> PRT

<213> Artificial seguence

<220> _
<223> Myostatin Binding Peptide

<400> 342

Gin Tyr Trp Glu Gin GIn Trp Met Thr Tyr Phe Arg Glu Asn Gly Leu
1 5 10 15

His val Gln Tyr
20

<210> 343
<211> 20
<212> PRT
<213> Artificial sequence

<220> X ) :
<223> Mmyostatin Binding Peptide

<400> 343

Asn GIn Arg Met Met Leu Glu Asp Leu Trp Arg .Ile Met Thr Pro Met
1 5 10

Phe Gly Arg Ser
: 20

<210> 344



<Z21l>
<212>
<213>

<220>.

<223>
<400>

»400> 367 Thr GIn Thr His Ala Gin
PATO 151015 GIn Trp Glu Gly 20 <210> 368 <211> 20 <212> PRT
AP fASTANIfE Wfuence <220> <223> Myostatin Binding Peptide

<213> Artificial sequence <220> <223> Myostatin Binding Peptide 92
<400> 366 lleLeu Glu GIn Ala GIn Cys Thr Arg Trp Pro Trp Met Cys Pro
Pro 151015 Gin Arg Gly Gly 20 <210> 367 <211> 20 <212> PRT
<213> Artificial sequence <220> <'%3> Myostatin Binding Peptide

ys Thr Arg Trp Pro Trp Met Cys Pro

<400> 368 val val Thr GIn Gly His Cys Thr Leu Trp Pro Trp Met Cys Pro

MyRigx-al 57181081 &InPARY Tl Arg 20 <210> 369 <211> 20 <212> PRT
£213> Artificial sequence <220> <223> Myostatin Binding Peptide

<400> 369 lle Tyr Pro His Asp GIn Cys Thr Arg Trp Pro Trp Met Cys Pro

' ;he Leu ¢§Q)Gﬂg5%gu15ys Ala Glu Leu Ser Arg His Tyr Ala igu Asp

10

Asp Leu Asp Glu
20

<210>
<211>
<212>
<Z213>

<220
<223>

<400>

345
20
PRT
Artificial Sequence

Myostatin Binding Peptide
345

Gly Lys Leu Ile Glu Gly Leu Leu Asn Glu Leu Met GlIn Leu Glu Thr
1 .

5 10 15

‘Phe Met Pro Asp

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

i

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

<220>
<223>

<400>

Ile Leu Leu Leu Asp Glu Tyr Lys Lys Asp Trp Lys Ser Trp phe
5 10

20

346

15

PRT :
artificial Sequence

Myostatin Binding Peptide
346

15

347

50

PRT

Artificial Sequence

Myastatin Binding Peptide
347

%in Gly His Cys ghr Arg Trp Pro Trp ggt Cys Pro Pro Tyr Ggy Ser
: 1

Gly ser Ala Thr Gly Gly Ser Gly Ser Thr Ala Ser sSer Gly Ser Gly
20 25 30

Ser Ala Thr Gly GIn Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro
40 45

35



Gin Pro Tyr Pro 20 <210> 370 <211> 20 <212> PRT <213> Atrtificial
Sequence 93 <220> <223> Myostatin Binding Peptide <400> 370 Ser
Tyr Trp GIn Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro Pro 1510 15
Gin Trp Arg Gly 20 <210> 371 <211> 20 <212> PRT <213> Atrtificial
Sequence <220> <223> Myostatinséinding Peptide <400> 371 Met Trp
GIn Gin Gly His cys Thr Arg Trp Pro Trp Met Cys Pro Pro 15 10 15 Gin

Pro 1536? Gly Trp Gly 20 <210> 372 <211> 20 <212> PRT <213> Artificial
Sequence <220> <223> Myostatin Binding Peptide <400> 372 Glu Phe-
210 Thr GIn Trp His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro 1510 15 Gin
< >

211> f{ g Ser GIn 20 <210> 373 <211> 20 <212> PRT <213> Atrtificial

<212> ppequence
<213> Artificial segquence

<220> o
<223> Myostatin Binding peptide

<400> 348

Trp Tyr Pro Cys Tyr Glu Gly His Phe Trp Cys Tyr Asp Leu Gly Ser

1 5 10 15

Gly Ser Thr Ala Ser Ser Gly Ser Gly Ser Ala Thr Gly Trp Tyr Pro
2 25 30

'Cys Tyr ggu Gly His Phe Trp ggs Tyr Asp Leu

<210> 349
<2il> 50
<212> PRT
<213> Artificial Seqguence

<220>
<223> Myostatin Binding Peptide

<400> 349

His Thr Pro Cys Pro Trp Phe Ala Pro Leu Cys val Glu Trp Gly Ser
1 5 10 i5

Gly ser Ala Thr Gly Gly Ser Gly Ser Thr Ala Ser ser Gly Sser Gly
20 25 30

Ser Ala g?r Gly His Thr Pro ggs Pre Trp Phe Ala Zro Leu Cys val

Glu Trp
50

<210> 350

<211l> 50

<212> PRT

<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 350

Pro Asp Trp Cys Ile Asp Pro Asp Trp Trp Cys Lys Phe Trp Gly Ser
1 5 10 15

Gly ser Ala Thr Gly Gly Ser Gly Ser Thr Ala ser Ser Gly Ser Gly



<220> <223> Myostatin Binding Peptide <400> 373 Leu Asp Asp GIn Trp
GIn Cys Thr Arg Trp Pro Trp Met Cys Pro Pro 1510 15 GIn Gly Phe Ser
20 <210> 374 <211> 20 94 <212> PRT <213> Atrtificial sequence <220>

- <223> Myostatin Binding Peptide <400> 374 Tyr GIn Thr GIn Gly Leu Cys

ser Ala

Phe Trp
50

<210>
<211>
<2iZ2>
<213>

<220>
<223>

<400>

Ala Asn
1

Gly ser Ala ggr Gly Gly ser Gly %gr Thr Ala ser

ser Ala Thr Gly Ala Asn Trp Cys val
35 40

Thr Agg Trp Pro Trp Met Cys Pro PR’ 151015 GJp Ser GIn Arg 20
<210> 375 <211> 20 <212> PRT <213> Artificial Sequence <220>
223> ostatln Blndlng& tlde < 00> 375 Glu_e In GlyGIn Cys
yS

gj}w /ir@’ PAopTrp R E’roslBr 2 231 IﬁpGln A? ?f{‘?rp 20
<210> 376 <211> 20 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 376 Trp Thr Asp Arg Gly Pro
Cys Thr Arg Trp Pro Trp Met Cys Pro Pro 15 10 15 GIn Ala Asn Gly

351

" 50
" PRT

Aartificial Seguence

Myostatin Binding Peptide
351

Trp Cys val Ser Pro Asn Trp Phe Cys Met val Met Gly Ser
5 10

15

Ser Gly

ser Giy
30

Ser Pro Asn Trp Phe

45

Cys Met

val Met
50

<210>
<211
<212>
<213>

<220>
<223>

<400>

Pro Asp Trp Cys Ile Asp Pro Asp Trp Trp Cys Lys

1 5 10

Gly ser Ala Thr Gly Gly Ser Gly ggr Thr Ala Ser
20

ser Ala T?r Gly Pro Asp Trp g%s Ile Asp Pro Asp
3

352
50
PRT
Artiticial Seguence

Myostatin Binding Peptide
352

Phe Trp Gly Ser

15

Ser Gly

Ser Gly
30 :

Trp
45

Trp Cys Lys

Phe Trp

50

<210>
<211
<212>
<213>

<220>

353
50
PRT
Artificial Sequence



20 <210> 377 <211> 20 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 377 val Gly Thr GIn Gly GIn Cys
Thr Arg Trp Pro Trp Met Cys Pro Pro 1510 15 Tyr Glu Thr Gly 20 95
<210> 378 <211> 20 <212> PRT <gd3> Artificial Sequence <220>
<223> wmyd2IxMyphtdtindBimbngdeeptide <400> 378 Pro Tyr Glu GIn Gly Lys Cys
<400> 3gr Arg Trp Pro Trp Met Cys Pro Pro 1510 15 Tyr Glu Val Glu 20
10> 379 <211> 20 <212> PRT <213> Artificial Sequence <220> <223>
His Trp Myoshatie BinthmgiPeptide ®4002r379 Sey &lurpyv&indbyy teu Cys Thr
1 Arg Trp Pro Trp met cys Pro Prd%1 510 15 Gin Gly TﬂjSLys 20 <210>

380 <211> 20 <212> PRT <213> Artificial Sequence <220>
Gly ser Ala ;gr Gly Gly ser Gty ggr Thr Ala ser ser géy Ser Gly

ser Ala g?r Gly His Trp Ala C%s Gly Tyr Trp Pro Trp Ser Cys Lys
4 45

Trp val
50

<210> 354

<211> 50

<212> PRT

<213> artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 354

Lys Lys His Cys Gin Ile Trp Thr Trp Mgt Cys Ala Pro Lys Gly Ser
1 5 1 15

Gly ser Ala ;gr Gly Gly ser Gly gﬁr Thr Ala Ser Ser Gly Ser Gly
. 30

ser Ala ggr Gly G¢In Gly His ggs Thr Arg Trp Pro Trp Met Cys Pro
45

Pro Tyr
50

<210> 353
<211> 50
<212> PRT
<213> Artificial Seguence’

<220> i '
<223> Myostatin Binding Peptide

<400> 355

%1n Gly His Cys ghr Arg Trp Pro Trp ggt Cys Pro Pro Tyr Gly Ser
15

Gly Ser Ala ggr Gly Gly Ser Gly ggr Thr Ala ser ser ggy ser Gly

Ser Ala ghr Gly Lys Lys His ggs GlIn Ile Trp Thr Tgp Met Cys Ala
5 : 4

Pro Lys



<223> Myostatin Binding Peptide <400> 380 Thr Phe Ser Gin Gly His
Cys Thr Arg Trp Pro Trp-Met Cys Pro Pro 1510 15 GIn Gly Trp Gly 20
<210> 381 <211> 20 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 381 Pro Gly Ala His Asp His Cys
sy Thr Arg Trp Pro Trp Met Cys Pro Pro” 1 510 15 96 GIn Ser Arg Tyr 20
<210> 382 <211> 20 <212> PRT <213> Atrtificial Sequence <220>
<210s <823> Myostatin Binding Peptide <400> 382 Val Ala Glu Glu Trp His Cys
<211> 5@&rg Arg Trp Pro Trp Met Cys Pro Pro 151015 GIn Asp Trp Arg 20
<212> PRP10> 383 <211> 20 <212> PRT <213> Atrtificial Sequence <220> .
<213>  ALBIIC A8 fding Peptide <400> 383 Vat Gly Thr GIn Gly His Cys
<220>  Thr Arg Trp Pro Trp Met Cys Pro Pro 1510 15 GIn Pro Ala Gly 20
<223> Myostatin Binding Peptide
<400> 356

Lys Lys His Cys GlIn Ile Trp Thr Trp Mgt Cys Ala Pro Lys Ggy Ser
1 5 _ 1 1

Gly Ser Ala Thr Gly Gly Ser Gly Ser Thr Ala Ser Ser Gly Ser Gly
* 20 25 . 30
ser Ala ggr Gly Gin Giy His g%s Thr Arg Trp Pro Z;p Met Cys Pro

Pro Tyr
50

<Z210> 357

<21ll> 36

<212> PRT

<213> Artvificial segquence

<220>
<223> Mycstatin Binding Peptide

. <400> 357

Lys Lys His Cys Gin Ile Trp Thr Trp Met Cys Ala Pro Lys Gly Gly
1 5 10 15
Gly Gly Gly Gly Gly Gly Gln Gly His Cys Thr Arg Trp Pro Trp Met
20 25 30
Cys Pro Pro Tyr
35

<210> 358

<211> 34

<Z212> PRT

<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<4Q0> 358 .
GIn Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro Tyr Gly Gly
1 5 10 15

Gly Gly Gly géy Lys Lys His Cys g%n Ile Trp Thr Trp ggt Cys Ala



Pro Lys

<210
<211>
<212>
<213>

<220>
<223>

<400>

<210> 384 <211> 20 <212> PRT <213> Atrtificial sequence <220>
<223> Myostatin Binding Peptide <400> 384 Glu Glu Asp GIn Ala His
Cys Arg ser Trp Pro Trp Met Cys Pro-Pro 15 10 15 GIn Gly Trp Val 20
<210> 385 <211> 20 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 385 Ala Asp Thr GIn Gly His
cysThr Arg Trp Pro TrpMet Cys Pro Pro 97 15 10 15 GIn His Trp Phe 20
<210> 386 <211> 20 <212> PRT <213> Artificial Sequence <220>

35@23> Myostatin Binding Peptide <400> 386 ser Gly Pro GIn Gly His Cys

nghr Arg Trp Pro Trp Met Cys AlaPro 1510 15 Gin Gly Trp Phe 20

A%?#%%%W Sahln @D <212> PRT <213> Artificial sequence <220>
<223> Myostatin Binding Peptide

Myostatin Binding Peptide
359

val Ala Leu His Gly Gln Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 15

Gin Arg Glu Gly
20

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

360
20
PRT
Artificial Sequence

Myostatin Binding Peptide
360

Tyr Pro Glu Gln Gly Leu Cys Thr Arg Trp Pro Trp Met Cys igo Pro
1 5 0

Gin Thr Leu Ala

<210>
<Z11>
<212>
<213>

<220>
<223>

<400>

361

20

PRT

Artificial sequence

Myostatin 8inding Peptide
361

%1y Leu Asn Gln g]y His Cys Thr Arg Tgp Pro Trp Met Cys Pro Pro
hi

is

Gln Asp Ser Asn

<210>
<211>
<Z12>
<213>

<220>
<223>

<400>

20

362

20

PRT .

Artificial Segquence

Myostatin Binding Peptide
362 '

Met Ite Thr GIn Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro Pro



<400> 387 Thr LeuVal GIn Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro
Pro 151015 GIn Arg Trp Val 20 <210> 388 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 388 Gly Met Ala His Gly Lys Cys Thr Arg Trp Ala Trp Met Cys Pro
Pro 151015 GIn Ser Trp Lys 20 210> 389 <211> 09 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide 98
<400> 389 Glu Leu Tyr His Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro
Gin Pro $p Q1% 10 15 GIn Ser Trp Ala 20 <210> 390 <211> 20 <212> PRT
<213> Artificial sequence <220> <223> Myostatin Binding Peptide
<10 3<4OO> 390 Vval Ala A;p His Gly His Cys Thr Arg Trp Pro Trp Met Cys
$51% 3§toPro 151015 Gin Gly Trp Gly 20 <210> 391
<212> PRT '
<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 363

Ala Gly Ala GlIn Glu His Cys Thr Arg Trp Pro Trp Met Cys Ala Pro
1- 5 10 15
AsSn Asp Trp Ile

20

<Z210> 364

<211l> 20

<212> PRT

<213> Artificial Sequence

<220> ' )
<223> wyostatin Binding Peptide

<400> 3064

Gty val asn GlIn Giy Gln Cys Thr Arg Trp Arg Trp Met Cys Pro Pro
1 : 5 10 15
Asn Gly Trp Glu

20

<210> 365

<211l> 20

<212> PRT

<Z213> aArtificial sequence

<220> ) .
<223> Myostatin Binding Peptide

<400> 365

Leu Ala Asp His Gly GIn Cys Ile Arg Trp Pro Trp Met Cys Pro Pro
1 -5 10 15 '
Glu Gly Trp Glu

20

<210> 366

<211> 20

<212> PRT .

<213> Artificial Seguence

220>

<223> Myostatin Binding Peptide



<211> 20 <212> PRT <213> Artificial sequence <220> <223> Myostatin
Binding Peptide <400> 391 Pro Glu ser Gin Gly His Cys Thr Arg Trp Pro
Trp Met Cys Pro Pro 151015 GIn Gly Trp Gly 20 <210> 392 <211> 20
<212> PRT <213> Atrtificial sequence <220> <223> Myostatin Binding
<4005 3g’@eptide <400> 392 lle Pro Ala His (%?y His Cys Thr Arg Trp Pro Trp Met
Cys ProPro 151015 GIn Arg Trp Arg 20 <210> 393 <211> 20 <212>
Ile Leu PRTHRIARAGHNCRISANIeAte JgP<PPOST 2R M MySsE{ Biading
i Peptide 400> 393 Phe Thr vat iISGly His CyS Thr Arg Trp Pro Trp Met
CysProPro 151015 Tyr Gly Trp Val 20 <210> 394 <211> 20 <212>
Gin Arg @'\)E/Y ¥13> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 394

<210> 367

<21l> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 367

Thr ¢In Thr His Ala GIn Cys Thr Arg Tgp Pro Trp Met Cys Pgo Pro
1 5 1 L

Gln Trp Glu Gly
20

<210> 368

<211l> 20

<212> PRT

<213> aArtificial sequence

- <220> _ o ]
<223> Myostatin Binding Peptide

<400> 368

val val Thr Gin Gly His Cys Thr Leu Trp Pro Trp Met Cys Pro Fro
1 5 10 15
Gln Arg Trp Arg

20

<210> 369
<211l> 20
<212> PRT
<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 369

Ile Tyr Pro His Asp Gln Cys Thr Arg Tgp Pro Trp Met Cys Pgo Pro
1 5 1 15

Gln Pro Tyr Pro
20

<210> 370

<211> 20

<212> PRT

<213> Artificial sequence



Pro Asp Phe Pro Gly His Cys Thr Arg Trp Arg Trp Met Cys Pro Pro 1510 -
15 GIn Gly Trp Glu 20 <210> 395 <211> 20 <212> PRT <213> Artificial
Sequence <220> <223> Myostatin Binding Peptide <400> 395 GIn Leu
_ Trp GIn Gly Pro Cys Thr GIn Trp P£%3Trp Met Cys ProPro 151015 Lys
<220- Gly Arg Tyr 20 <210> 396 <211> <212> PRT <213> Artificial
<223> mBeqaenceind20y *228Pdhyostatin Binding Peptide <400> 396 His Ala
<400 3380 Asp Gly His Cys Thr Arg Trp GIn Trp Met Cys Pro Pro 1510 15 Gin
rp Gly Gly 20 <210> 397 <211> 20 100 <212> PRT <213> Atrtificial
Ser Tyr BwgGemce wZ20>Cy223brMytssthtin Bivding Pégitide s<BDOFB97 Glu Thr
1 Asp His ély Leu Cys Thr Arg TthOPro Trp Met Cys ProPro 151015 Tyr

Gly Ala Arg 20 <210> 398 <211> 20
GIn Trp Arg géy

<210> 3731

<21l> 20

<212> PRT

<213> Artificial Sequence

<220> ) o i
<223> mMmyostatin Binding Peptide

<400> 371

Met Trp Gln GIn - Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 , 15
Gln Gly Trp Gly

20

<210> 372

<211l> 20

<212> PRT

<213> aArtificial sequence

<220> .
<223> wmMyostatin Binding Peptide

<400> 372

Glu Phe Thr Gln Trp His Cys Thr arg Tap Pro Trp Met Cys ;go Pro
i 5 1

Gln Arg Ser Gln
20

<210> 373

<211> 20

<212> PRT

<213> artificial Seguence

<220> o
<223> wMyostatin Binding Peptide

<400> 373

Leu Asp Asp Gin Trp Gin Cys Thr Arg ;gp Pro Trp Met Cys igo Pro
1 5

Gln Gly Phe ser
20

<210> 374
<21L> 20



<212
<213>

<220>
<223>

<400>

1

<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
Peptide <400> 398 Gly Thr Trp GIn Gly Leu Cys Thr Arg Trp Pro Trp Met
Cys ProPro 151015 GInGly Trp GIn 20 <210> 399 <211> 20 <212>
PRT <213> Artificial Sequence <220> <223> Myostatin Binding Peptide
p <400> 399 Val Ala Thr GIn Gly Gln%ys Thr Arg Trp Pro Trp Met Cys Pro
AToRg i 2 10s25u61ReGly Trp Gly 20 <210> 400 <211> 20. <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
My%‘kQQ%i%OQ%G'ag!;aJJHt@A@ Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro
Pro 151015 Gin Arg Trp Gly 20 101 <210> 401 <211> 20 <212> PRT -
313> Artificial Sequence <220> <223> Myostatin Binding Peptide

Tyr Gln ﬁ@@?ﬁ%iﬂraé\rg&lbﬂm?yrﬁﬁp N6 Ty Gl Gy H ifgbeas%rp Cys Tyr

Asp

Glin Ser Gin Arg
20

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

375
20
PRT
Artificial Sequence

Myostatin Binding Peptide
375

Glu Ser Asn GIn Gly GIn Cys Thr Arg Egp Pro Trp Met Cys ;go Pro
1 5

Gln Gly Gly Trp
20

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

<220>
<Z223>

<400>

376

20

PRT :
Artificial seguence

Myastatin Binding Peptide
376

Trp Thi Asp Arg Gly Pro Cys Thr Arg Tgp Pro Trp Met Cys ggo Pro
1 5 ' I _ _

Gin Ala Asn Gly
20

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

<220>
<223>

<400>

377

20

PRT .

Artificial Sequence

Mygstatin Binding Peptide
377

“val Gly Thr ¢1n Gly Gln Cys Thr Arg Tgp Pro Trp Met Cys ;go Pro
i 5 1

Tyr Glu Thr Gly

20



<Z210>
<Z211>
<212>
<Z213>

<220>
<223>

<400>

151015 LeuHis Lys Ala20 <210> 402 <211> 20 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 402
lle Ser Ala Trp Tyr Ser Cys Tyr Ala Gly His Phe Trp Cys Trp Asp 15 10
15 Leu Lys GIn Lys 20 <210> 403 211> 20 <212> PRT <213> Atrtificial
Sequence <220> <223> Myostatin Binding Peptide <400> 403 Trp Thr
3Wly Trp Tyr GIn Cys Tyr Gly Gly His Leu Trp Cys Tyr Asp 151015 Leu
g g Arg Lys 20 <210> 404 <211> 20 <212> PRT <213> Atrtificial
AREEHENER sedd@rce223> Myostatin Binding Peptide <400> 404 Lys Thr
Phe Trp Tyr Pro Cys Tyr Asp Gly His Phe Trp Cys Tyr Asn 1510 15 102

M)L%{H%Sgﬁ%&ope‘p?ﬂgg 405 <211> 20 <212> PRT

378

Pro Tyr Giu Gin Gly Lys Cys Thr Arg Tgp Pro Trp Met Cys igo Pro
1 5 1

Tyr Glu val Glu

<210>
<21l>
<212>
<213>

<220>
<223>»

<400>

20

379

20

PRT

Artificial Seguence

Myostatin Binding Peptide
379

ser Glu Tyr Gln Gly Leu Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
-1 5 10 13

Gin Gly Trp Lys
20

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

<220
<223>

<400>

380
20
PRT

Artificial sequence

Myostatin Binding Peptide
380

Thr Phe Ser GIn Gly His Cys Thr Arg Trp Pre Trp Met Cys Pro Pro
1 5 10 15

Gin Gly Trp Gly
20

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

<220>
<223>

<400>

Pro Gly

1

381

20

PRT

Artificial Sequence

Myocstatin Binding Peptide
381

Ala His Asp His Cys Thr Arg Egp Pro Trp Met Cys ggo Pro
: 5



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 405 Glu Ser Arg Trp Tyr Pro Cys Tyr Glu Gly His Leu Trp Cys Phe
Asp 151015 Leu Thr Glu Thr 20 <210> 406 <211> 20 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptide

RPoo 151015 lle SerLys Ala20 <210> 407 <211> 22 <212> PRT

cin ser 5,430%,,406 Met Glu Met Leu Asp sefleu Phe Glu Leu Leu Lys Asp Met
Va

<210>
<211
<212>
<213>

<2205
<223>

<400>

<213> Artificial Sequence <220> <223> Myostatin Binding Peptide
35400> 407 Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Glu lle
2¥al 151015 Pro Met Ser Lys Ala Gly 20 <210> 408 <211> 22 <212>
iE’BEi@%@%@&HQR@ Sequence <220> <223> Myostatin Binding Peptide

<400> 408 Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Glu lle

val 103 15 15),15 .
Myostatin Binding Peptide

382

val Ala Glu Glu Trp His Cys Arg Arg Tgp Pro Trp Met Cys Pro Pro
1 5 _ 1 15

Gln Asp Trp Arg
20

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

<220>
<223>

- <400>

383

20

PRT

artificial Seguence

Myostatin Rinding Peptide
383

val Gly Thr Gln Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 15

Gin pro Ala Gly
20

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

384
20
PRT
Artificial sequence

Myostatin Binding Peptide
384

Giu Glu Asp GIin Ala His Cys Arg Ser Trp Pro Trp Met Cys Pro Pro
1 5 10 1

Gin Gly Trp val
20

<210>
<211>
<Z212>
<213>

<220>

<223>
<400

385

20

PRT .

Artificial sequence

Myostatin Binding Peptide
385

Ala Asp Thr Gln Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro



Pro Met Ser Lys Ala Arg 20 <210> 409 <211> 22 <212> PRT <213>
Artificial sequence <220> <223> Myostatin Binding Peptide <400> 409
Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Asp lle Val 15 10
15 Pro Met Ser Lys Pro Ser 20 <210> 410 <211> 22 <212> PRT <213>
1 Artificial Sequence <220> <223y Myostatin Binding Peptide <400> 410
Gly Met.Glu Met Leu Glu ser Leu Phe Glu Leu Leu GIn Glu lle Val 15 10
Eigg Met Ser Lys Ala Pro 20 <210> 411 <211> 22 <212> PRT <213>
figgal sequence <220> <223> Myostatin Binding Peptide <400> 411
Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Asp lle Val 1510
<210> . 3@ Prolle Ser Asn Pro Pro 20 <210> 412 <211> 22 <212> PRT <213>

<211> 20Artificial sequence <220>
<212> PRT
<213> Artificial Seguence

<220> _ )
<223> Myostatin Binding Peptide

<400> 386

Gln His 1?&':5&'

ser Gly Pro Gln Gly His Cys Thr Arg Trp Pro Trp Met Cys Ala Pro
1 5 _ 10 ~ 15

Gin Gly Trp Phe
20

<210> 387

<21l> 20

<212> PRT

<213> Artificial sequence

<220> _
<223> Myostatin Binding Peptide

<400> 387

Thr Leu val Gln Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 15
GIn Arg Trp val

20

<210> 388

<211> 20

<212> PRT

<213> Artificial Seguence

<220> i i
<223> Myostatin Binding Peptide

<400> 388

Gly Met Ala His Gly Lys Cys Thr Arg Trp Ala Trp Met Cys Pro Pro
1 5 10 15
Gln Ser Trp Lys

20

<210> 389

<211> 20

<212> PRT

<213> Artificial Seguence

<220> L )
<223> Myostatin Binding Peptide



<223> Myostatin Binding Peptide 104 <400> 412 Arg lle Glu Met Leu Glu
Ser Leu Leu Glu Leu Leu Gin Glu lle Val 1510 15 Pro lle ser Lys Ala
Glu 20 <210> 413 <211> 22 <212> PRT <213> Atrtificial Sequence
<220> <223> Myostatin Binding PeBgde <400> 413 Arg Met Giu Met Leu
<400> 3dsin ser Leu Leu Glu Leu Leu Lys ASp lle Val 1510 15 Pro Met Ser Asn
Ala Arg 20 <210> 414 <211> 22 <212> PRT <213> Atrtificial Sequence
g“‘ Leu %263%%&&%&‘(&%&ﬁﬂﬁligfbpptrd’eTEHU&M&WA’EQCI\/I%‘E‘CIU Met Leu
Glu ser Leu Leu Glu Leu Leu Lys Glu lle Val 1510 15 Pro Thr Ser Asn
cin Ser TG%T% 20 <210> 415 <211> 22 <212> PRT <213> Artificial Sequence
& U2¢5°<223> Myostatin Binding Peptide <400> 415 Arg Met G1u Met
Leu Giu Ser Leu Phe Glu Leu Lea Lys Glu lle val 15 10 15 Pro Met Ser

<210 355@(5 Ala Gly 20

<211l> 20
<212> " PRT
<213> Artificial Seauence

<220> o .
<223> WMyostatin Binding Peptide

<400> 390

val Ala Asp His Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro -Pro
3 5 10 15

Gin Gly Trp Gly
20

<210> 391

<21i> 20

©<21l2> PRT .
<213> Artificial Sequence

<220> i
<223> Myostatin Binding Peptide

<400> 391

Pro Glu Ser Gin Gly His Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 15
Gin Gly Trp Gly

20

<210> 392

<2il> 20

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Myostatin Binding Peptide

<400> 392

Ile Pro Ala His Gly His Cys Thr Arg Tgp Pro Trp Met Cys ;go Pro
1 5 1

Glin Arg Trp Arg
20

<210> 393

<211> 20

<212> PRT

<213> Artificial sequence



<210> 416 <211> 22 <212> PRT <213> Artificial Sequence 105 <220>
<223> Myostatin Binding Peptide <400> 416 Arg Met GluMet Leu Gly Ser
Leu Leu Glu Leu Leu Lys Glu lie Val 1510 15 Pro met Ser Lys Ala Arg
: 20 <210> 417 <211> 22 <212> PR%'%<213> Artificial Sequence <220>
220>  <223> Myostatin Binding Peptide <400> 417 GIn Met Glu Leu Leu Asp
<223> wmBEtbeurPRenGlod eelieddeys Glu lle Val 15 10 15 Pro Lys Ser GIn Pro
<a00> 3642 20 <210> 418 <211> 22 <212> PRT <213> Atrtificial Sequence
<220> <223> Myostatin Binding Peptide <400> 418 Arg Met Glu Met Leu
Phe Thr W S Gay s GHs LBU LeSLYSPGRIMETVRI MES 40s18rPridrmet Ser Asn
. Ala Arg 20 <210> 419 <211> 22%<212> PRT <213> Attificial Sequence

<220> <223> Myostatin Binding Peptide
Tyr Gly Trp 581

<210> 394

<211l> 20

<212> PRT

<213> Artificial Seguence

<220> i i _
<223> Myostatin Binding Peptide

<400> 394

Pro Asp Phe Pro Gly His Cys Thr Arg Trp Arg Trp Met Cys Pro Pro
1 5 10 : 15
aln Gly Trp Giu

20

<210> 3095

<21ll> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding peptide

<400> 3095
Gln Leu Trp Gln Gty Pro Cys Thr Gin Trp Pro Trp Met Cys Pro Pro
1 . 5 10 15

Lys Gly Arg Tyr
- 20

<210> 396

<211> 20

<212> PRT

<213> Artificial seguence

<220> ) )
<223> Myostatin Binding Peptide

<400> 396

His Ala Asn Asp Gly His Cys Thr Arg Trp Gln Trp Met Cys Pro Pro
1 5 10 15
Gln Trp Gly Gly

20

<210> 397
<211> 20



<212>
<213>

<220>
<223>

<400>

<400> 419 Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu His Glu lle
Val 151015 Pro Met Ser GIn Ala Gly 20 <210> 420 <211> 22 106
<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
Peptide <400> 420 Gin Met Glu Met Leu Glu Ser Leu Leu GIn Leu Leu
sGlulle Val 151015 Pro Met $8PLys Ala Ser 20 <210> 421 <211>
i 752187 BRLek3> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 421 Arg Met Glu Met Leu Asp Ser Leu Leu Glu
M%&E@%Lﬁ;ré‘?’g ép\@ldel 51015 Pro Met Thr Thr Gly Ala 20 <210>
422 <211> 22 <212> PRT <213> Atrtificial Sequence <220> <223>
3#yostatin Binding Peptlde <400> 422 Arg lle Glu Met Leu Glu Ser Leu

clu Thr kEY Y LY Ley lysAgp M%Vﬂlplp'iéorlé (LY M%t Al%&%“\'a Ser 20

1

<210> 423

Tyr Gly Ala Arg
20

<210
<21l>
<212>
<213>

<220>
<223>

<400>

398

20

PRT
Artificial Sequence

Myostatin 8inding Peptide
398

g?y Thr Trp Gln g1y Let Cys Thr Arg {Sp Pro Trp Met Cys ;go Pro

Gin Gly Trp Gin
20

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

<220>
<223>

<400>

399

20

PRT

Artificial Seguence

Myastatin Binding Peptide
399

{aW Ala Thr G1n Gly GIn Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
5 10

15

Gin Gly Trp Gly
20

<210>
<Z21l>
<212>
<213>

<220>
<223>

<400>

400
20
PRT
Artificial Seguence

Myostatin Binding Peptide
400

val Ala Thr G¢In Gly Gin Cys Thr Arg Trp Pro Trp Met Cys Pro Pro
1 5 10 15

Gln Arg Trp Gly
20



<210>
<211l>
<212>
<Z213>

<220
<223>

<400>

<211> 22 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
Binding Peptide <400> 423 Arg Met Glu Met Leu Glu Ser Leu Leu GIn
Leu Leu Asn Glu lle Val 1510 15 Pro Met Ser Arg Ala Arg 20 107
<210> 424 <211> 22 <212> PRT £¢43> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 424 Arg Met Glu Met Leu Glu
3g§,er Leu Phe Asp Leu Leu Lys Glu Leu Val 1510 15 Pro Met Ser Lys

piply Val 20 <210> 425 <211> 22 <212> PRT <213> Atrtificial sequence

ArtAZ0x1a223=qMyastatin Binding Peptide- <400> 425 Arg lle Glu Met Leu

Glu Ser Leu Leu Glu Leu Leu Lys Asp lle Val 151015 Pro lle GIn Lys
mPlacdtg 2@ isd ity d2ec<add 1> 22 <212> PRT <213> Atrtificial Sequence
40<1220> <223> Myostatin Binding Peptid <400> 426

Gin Arg Glu Trp Eyr Pro Cys Tyr Gly %éy His Leu Trp Cys Igr Asp
1

Leu His Lys Ala
' 20

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

«220>
<Z223>

<400>

1

402
20
PRT
Artificial Sequence

Myostatin Binding Peptide
402

Ile ser Ala Trp Tyr Ser Cys Tyr Ala Ggy His Phe Trp Cys Tgp ASp
5 1 1

Leu Lys G1n Lys
20

<210>
<Z21li>
<212>
<213>

<220>
<223>

<400>

403

20

PRT .

artificial Seguence

Myostatin Binding Peptide
403

;rp Thr Gly Trp Tyr Gln Cys Tyr Gly Ggy His Leu Trp Cys ggr Asp
5 1

Leu Arg Arg Lys
20

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

<220>
<223>

<400>

404
20
PRT
Artificial Seguence

Mygstatin Binding peptide
404

Eys Thr Phe Trp gyr Pro Cys Tyr ASp %gy His Phe Trp Cys ;gr_Asn_



Arg Met Glu Leu Leu Glu Ser Leu Phe Glu Leu Leu Lys Asp MetVal 15
10 15 Pro Met ser Asp Ser ser 20 <210> 427 <211> 22 <212> PRT
<213> Artificial Sequence <220> <223> Myostatin Binding Peptid <400>
427 Arg Met Glu Met Leu Glu Ser Ilgg Leu Glu Val Leu GIn Glu lleval 15
Leu Lys s 1408 Pro Arg Ala Lys Gly Ala 20 <210> 428 <211> 22 <212> PRT
<2138& Artificial Sequence <220> <223> Myostatin Binding Peptid <400>
428 Arg Met Glu Met Leu Asp Ser Leu Leu GIn Leu Leu Asn Glu lle Val 1
<210> 46510 15 Pro met Ser His Ala Arg 20 <210> 429 <211> 22 <212> PRT

:gﬁi 2&213> Artificial Sequence <220> <223> Myostatin Binding Peptid <400>

<2713 i?@@pﬁ%l}ﬂ%@gr{\{lgt Leu Glu Ser Leu Leu Glu Leu Leu Lys Asp lle Val 1
220 510 15 Pro Met Ser Asn Ala Gly 20 <210> 430 <211> 22
< >

<223> wMyostatin Binding Peptide
<400> 405

Glu ser Arg Trp Tyr Pro Cys Tyr Glu %éy His Leu Trp Cys ige ASp
1 5 :

Leu Thr GTu Thr
20

<210> 406

<211> 20

<212> PRT

«213> Artificial sSequence

<220>
<223> wmyostatin Binding Peptide

<400> 406

Met Glu Met Leu Asp Ser teu Phe Glu Lgu Lau Lys Asp Met {§1 Pro
1 5 1

Ile Sser Lys Ala
20

<210> 407

<21l> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 407

Arg Met Glu Met Leu Glu Ser Leu teu Géu Leu Leu Lys Glu ige val
1 5 i

Pro Met Ser Lys Ala Gly
20

<210> 408

<211l> 22

<212> PRY

<213> Artificial Seguence

<220> * .
<223> Myostatin Binding Peptide

<400> 408

Arg Met Glu Met teu Glu Ser Leu Leu Glu Leu Leu Lys Glu Ite val



<212> PRT <213> Artificial sequence <220> <223> Myostatin Binding
Peptid <400> 430 Arg Met Glu Met Leu GIn Ser Leu Phe Glu Leu Leu Lys
Gly Metval 1510 15 Pro lle Ser Lys Ala Gly 20 <210> 431 <211> 22
<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
1 Peptid <400> 431 Arg Met Glu Me{L%u Glu Ser Leu Lgy Glu Leu Leu Lys
Glu.lle Val 109 15 10 15 Pro Asn Ser Thr Ala Ala 20 <210> 432 <211>
bro Met 22 <I_212>1PRT <213> Artificial Sequence <220> <223> Myostatin
ro Me ﬁﬁdgﬁ If‘eﬁtiﬁr%400> 432 Arg Met Glu Met Leu GIn Ser Leu Leu Glu Leu
. LeuLysGlulleVal 151015 Pro lle Ser Lys Ala Gly 20 <210> 433 .
<210 4<311> 22 <212> PRT <213> Artificial Sequence <220> <223> Myostatin
<211> Q%mding Peptid <400> 433 Arg lle.Glu Met Leu Asp ser Leu. Leu Glu Leu

<212> PRBU Asn Glu Leu Val
<213> Argificiatl sequence

<220>
<223> Myostatin Binding Peptide
<400> 409

Arg Met Glu Met Leu Glu Ser Leu Leu Géu Leu Leu Lys Asp Ige val
1 . 5 1 1

Pro Met Ser lésés Pro ser

<210> 410

<211> 22

<212> PRT

<213> Artificial Seguence

<220>. - _ )
<223> Myostatin Binding Peptide

<400> 410

Gly Met. Glu Met Leu Glu Ser Leu Phe Glu Leu Leu &1n Giu Ile val
1 5
Pro Met Ser Eys Ala Pro

0

<210> 411

<21l> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 411

Arg Met Glu Met Leu 6Tu Ser Leu Leu Glu Leu Leu Lys Asp ITe val
1 5 10 15

Pro Ile Ser Asn Pro Pro

<210> 412

<21i> 22

<212> PRT

<213> Artificial Sequence

<220> ) o )
<223> Myostatin Binding Peptide



151015 Pro Met ser Lys Ala Arg 20 <210> 434 <211> 20 <212> PRT
<213> Atrtificial sequence <220> <223> Myostatin Binding Peptid <400>
434 His His Gly Trp Asn Tyr Leu Arg Lys Gly Ser Ala Pro GIn Trp Phe 15
10 15 Glu Ala Trp Val 20 <210> 435,<211> 22 <212> PRT <213>
<400> 42Artificial Sequence <220> <223> Myostatin Binding Peptid 110 <400>
4] 5 Gin Val Glu Ser Leu GIn GI Leu Leu Met TrplE spgn Lys Leu 1
Arg 1le g (%5 L4 § ‘#éﬁfﬁr%“@h%@oﬂo’*%‘éfcﬂj A3 S5 55 8125 PRT

<213> Artificial Sequence <220> <223> Myostatin Binding Peptide

Pro Ile 400> 4§1§ % Met Glu Leu Leu Glu Ser Leu Phe Glu Leu Leu Lys Glu
T 2 ¥0"15 Pro Arg Ser Lys Ala Val 20 <210> 437 <211> 22
<212> PRT

<210> 413

<Z211> 22

<212> PRT

<213> Artificial seguence

<220> ) _ o
<223> mydstatin Binding Peptide

<40(Q> 413

Arg Met Glu Met Leu Gin Ser Leu Leu Glu Leu Leu Lys Asp %ée val
1 : 5 1

Pro Met Ser égn Ala Arg

<210> 414

<21l> 22

- <212> PRT

<213> Artificial Sequence

<220> ]
<223> Myostatin Binding Peptide

<400> 414

Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Glu Ile val
1 5 10 15

Pro Thr Ser gén Gly Thr

<210> 415

<211> 22

<212> PRT

<213> Artificial Seguence

<220> ) .
<223> Myostatin Binding Peptide

<400> 415

Arg Met Glu Met Leu Glu Ser Leu Phe Glu Leu Leu Lys Glu ige val
1 ' 5

Pro Met Ser Egs Ala Gly

<210> 416

<211> 22

<212> PRT

<213> Artificial Sequence



<213> Artificial sequence <220> <223> Myostatin Binding Peptide
<400> 437 Gin Ala Val Ser Leu Gin His Leu Leu Met Trp Leu Asp GIn Lys
Leu 151015 Ala Ser Gly Pro Gin His 20 <210> 438 <211>.22 <212>
PRT <213> Atrtificial Sequence <2_2ng <223> Myostatin Binding Peptide
<220>  <400> 438 Asp Glu Asp Ser Leu GIn GIn Leu Leu Met Trp Leu Asp GIn
<223> MyQaLpEin BHYONE5PRRASEr Gly Pro Gin Leu 20 <210> 439 <211> 22
400> 41812> PRT <213> Artificial Sequence 111 <220> <223> Myostatin
' indin Peptid]e <400> 439 Pro val Ala Ser Leu GIn GIn Leu Leu lle Trp
frg Met L YUp Sih ByX B8l 1% 16U =S MIa B '8l BYs 19 Ald 2032105 440
<211> 22 <212> PRT <213> Artificial sequence <220> <223> Myostatin
Pro Met geinding Iﬁgtide <400> 440 Glu Val Asp Glu Leu GIn GIn Leu Leu Asn

rE ‘Ig u Asp ﬁ'fg LysLeu 151015

<210> 417

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 417

Gln Met Glu Leu Leu Asp Ser Leu Phe Glu Leu Leu Lys Glu Ie val
1 5 10 : 15

Pro Lys Ser Gin Pro Ala
20

<210> 418

<21l> 22

<212> PRT

<213> Artificial Sequence

<220> .
<223> #Myostatin Binding Peptide

<400> 418

Arg Met Glu Met Leu Asp Ser Leu Leu Glu Leu teu Lys Glu Ile val
1 5 i5

Pro Met Ser Asn Ala Arg
20

<210> 419

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 4198

Arg Met Glu Met %eu Glu Ser Leu Leu Glu Leu Leu His Glu Ile val
1 10

Pro Met ser Gln Ala Gly
20

<210> 420
<21l> 22



<212>
<213>

<220>
<223>

<400>

Ala Ser Gly Pro Leu Gln 20 <210> 441 <211> 22 <212> PRT <213>
Artificial sequence <220> <223> Myostatin Binding Peptide <400> 441
Asp Val Glu Ser Leu Glu Gin Leu Leu Met Trp Leu Asp His GIn Leu 15
10 15 Ala Ser Gly Pro His Gly 20 5210> 442 <211> 22 <212>PRT

prg213> Avrtificial sequence <220> <223> Myostatin Binding Peptide

ARZ(Os 1442 BRVERAIEASp Ser Leu GIn Gin Val Leu Leu Trp Leu Glu His Lys
Leu 151015 AlaLeuGly Pro GInVal 20 <210> 443 <211> 22 112

- M2 IRRTT s 213 retifitdal Sequence <220> <223> Myostatin Binding
%eptide <400> 443 Gly Asp Glu 5er Leu GIn His Leu Leu Met Trp Leu

luGInLys Leu 151015 AlaLeu Gly Pro His Gly 20 <210> 444 <211>

Ein Met @R @IZ?eﬁ?mﬂ w ZEB> LA ficial %}qm@uceeu Lys Glu ﬂe val

Pro Met Ser Lys Ala Ser
20

<210
<211>
<23i2>
<23i3>

<220>
<223>

<400>

1

421

22

PRT

Artificial sequence

Myostatin Binding peptide
421

Arg Met GTu Met Leu Asp Ser Leu Leu Glu Leu Leu Lys Asp Met val
15

5 10

?ro Met Thr ggr Gly Ala

<210>
<Z211>
<212
<213>

<220>
<223>

<400>

422

22

PRT

Artificial seguence

Myostatin Binding Peptide
422

?rg Ile Giu Met %eu Glu Ser Leu Leu Glu Leu Leu Lys Asp Mgt val
) 1 _

Pro Met Ala Asn Ala Ser

<2310>
<Z211>
<212>
<213>

<220>
<223>

<400>

423

22

PRT

Artificial Seguence

Myastatin Binding Peptide
423

Arg Met Glu Met Leu Glu Ser Leu Leu Gln Leu Leu Asn Giu Ile val
1 5

10 15

Pro Met Ser Arg Ala Arg
20



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

<220>
- <223

<400>

4

<220> <223> Myostatin Binding Peptide <400> 444 GIn lle Glu Met Leu
Glu Ser Leu Leu Asp Leu Leu Arg Asp Met Val 15 10 15 Pro Met Ser
"Asn Ala Phe 20 <210> 445 <211> 22 <212> PRT <213> Attificial
Sequence <220> <223> Myostatin; gjnding Peptide <400> 445 Glu Val
Asp ser Leu GIn GIn Leu Leu Met Trp Leu Asp GIn Lys Leu 1510 15 Ala
%‘3 Gly Pro GIn Ala 20 <210> 446 <211> 22 <212> PRT <213> Artificial
pryequence <220> <223> Myostatin Binding Peptide <400> 446 Glu Asp
AGHFseralebe@iarGi LeU Leu lle Tyr LeU ASP Lys Met Leu 1510 15
Ser Ser Gly Pro GIn Val 20 113 <210> 447 <211> 22 <212> PRT <213>
myifietahSeEmge ps220fe <223> Myostatin Binding Peptide <400> 447
a Met ASP GIn Leu His GIn Leu Leu lle Trp Leu Asp His Lys Leu 15 10
Ala Ser Gly Pro Gin Ala

Arg met Glu Met Leu Glu Ser Leu Phe Asp Leu Leu Lys Glu Egu val
i 5

10

Pro Met ser %%s Gcly val

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

<220>
<223>

<400

1

425

22

PRT

Aartificial Seguence

myostatin Binding Peptide -
425

Arg Ile Glu Met Leu Giu Ser Leu Leu Glu Leu Leu Lys Asp %Ee val
5

Pro Ile Gin 5%5 Ala Arg

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

<220>
<Z223>

<400>

426

22

PRT

Artificial sequence

Myostatin Binding Peptid
426

Arg Met Glu Leu Leu Glu Ser Leu Phe Glu Leu Leu Lys AsSp ggt val
1 5

Pro Met Ser Asp Ser ser
20

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

427

22

PRT

artificial Sequence

myostatin Binding Peptid
427

Arg Met Giu Met Leu Glu Ser Leu Leu Glu val Leu Gln Glu Ile val
1 5 '

10 15



20 <210> 448 <211> 22 <212> PRT <213> Artificial Sequencee <220>

<223> Myostatin Binding Peptide <400> 448 Arg lle Glu Met Leu Glu ser

Leu Leu Glu Leu Leu Asp Glu lle Ala 151015 Leu lle Pro Lys Ala Trp

20 <210> 449 <211> 22 <212> PE%Q <213> Artificial Sequence <220>
Pro arg A228y7Mypstatia Binding Peptide < 80> 449 Glu Val Val Ser Leu GIn His

Leud®u Met Trp Leu Glu His Lys Leu 15 10 15 Ala Ser Gly Pro Asp Gly

20 <210> 450 <211> 22 <212> PRT <213> Artificial Sequence <220>
<210> 42823> Myostatin Binding Peptide <400> 450 Gly Gly Glu Ser Leu GIn GlIn
:%%%i gﬂjeu Leu Met Trp Leu Asp Gin GIn Leu 1510 15 114 Ala ser Gly Pro Gin
<213>  APER20; SR HaAREs211> 22 <212> PRT <213> Artificial Sequence
<220> <220>

<223> Myostatin Binding Peptid
<400> 428

Arg Met Glu Met Leu Asp Ser Leu Leu Gén Leu Leu Asn Glu Ile val
1 5 1

Pro Met Ser His Ala Arg
20

<210> 429

<211l> 22

<212> PRT

<213> Artificial Seguence

<220> . '
<223> Myostatin Binding Peptid

<400> 429

Arg Met GTu Met Leu GTu Ser Leu Leu Glu Leu Leu Lys Asp Ile val
1 5 15

Pro Met Ser Asn Ala Gly
20

<210> 430

<231> 22

<212> PRT

<213> Artificial seguence

<220> . o )
<223> Myostatin Binding pPeptid

<400> 430

Arg Met Glu Met Leu GIn Ser Leu Phe Glu Leu Leu Lys Gly Met val
1 5 10 15

Pro Iie Ser E%S sla Gly

<210> 431

<211> 22

<212> PRT

<213> Artificial Sequence

<220> g L )
<223> wmyostatin Binding Peptid

<400> 431

Arg Met Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Lys Glu.I7e val



<223> Myostatin Binding Peptide <400> 451 Gly Val Glu Ser Leu GIn GIn
Leu Leu lle Phe Leu Asp His Met Leu 15 10 15 Val ser Gly Pro His Asp
20 <210> 452 <211> 22 <212> PRT <213> Atrtificial sequenc <220>
<223> Myostatin Binding Peptide $480> 452 Asn Val Giu Ser LeU GIU

1 His Leu et met Trp Leu GIU Arg Leu Leu 15 10 15 #la ser Gly Pro Tyr
Ala 20 <210> 453 <211> 22 <212> PRT <213> Artificial Sequence

Pro Asn SeelBir<k7Z3>Myostatin Binding Peptide <400> 453 GIn Val Asp ser Leu

- GInIn LeuLeu lle Trp Leu Asp His GIn Leu 15 10 15 Ala ser Gly Pro

Lys Arg 20 <210> 454 <211> 22 <212> PRT <213> Artificial Sequence

<210> 439220> <223> Myostatin Binding Peptide <400> 454 Glu Val Glu ser Leu

:%%; 22Gin GIn Leu Leu Met Trp Leu Glu His Lys Leu 115 151015 Ala GTn

130 mebEPrGladGherle

<220>
<223> Myostatin Binding Peptid

<400> 432

Arg Met Glu Met Leu Gln Ser Leu Leu Glu Leu Leu Lys Glu Ile val
1 5 10 15

Pro Ite Ser 5%5 Ala Gly

<210> 433

<211> 22

<212> PRT

<213> .Artificial Sequence

<220> _ o )
<223> Myostatin Binding Peptid

<400> 433

Arg Ile Glu Met Leu Asp Ser Leu Leu Glu Leu Leu Asn Glu Leu val
1 _ 5 15 '

Pro Met Ser Lys Ala Arg
20

<210> 434

<21i> 20

<212> PRYT

<213> Artificial sequence

<220>
<Z223> Myostatin Binding Peptid

<400> 434

His His Gly Trp Asn Tyr Leu Arg Lys Gly Ser Ala Pro Gln Trp Phe
i ) 10 15

Glu Ala Trp val
' 20

<210> 435

<211l> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptid



<210> 455 <211> 22 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 455 Glu Val Asp Ser Leu Gin
GIn Leu Leu Met Trp Leu Asp GIn Lys Leu 1510 15 Ala Ser Gly Pro His
Ala 20 <210> 456 <211> 22 <212 HRT <213> Artificial Sequence

<400> 435220> <223> Myostatin Binding Peptide <400> 456 Glu Val. Asp Ser Leu

in Gl tp Le Ginley 1510 Ser Gly Pro

? n val Ggm %@ légbj<h;ﬁ0¥%5£¥2%%%%&?2%§%&é#32%ﬁ é%t%ﬁc%? Sequence
<220> <223> Myostatin Binding Peptide <400> 457 Gly Val Glu GIn Leu

ala ser Gﬂ?p Gl key key Met Trp Leu Glu GIn Lys Leu 1510 15 Ala Ser Gly Pro
GInArg 20 <210> 458 <211> 22 <212> PRT <213> Atrtificial Sequence
<220> <223> Myostatin Binding Peptide 116

<210> 436

«211> 22

<212> PRT

<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 436

Arg Met Glu Leu Leu Glu Ser Leu Phe Glu Leu Leu Lys Glu Met val
1 .5 15

Pro Arg Ser Lys Ala val
20

<210> 437 -

<211l> 22

<Z212> PRY

<213> Artificial Sequence

<220>
<223> mMyostatin Binding Peptide

<d00> 437

Gin Ala val Ser Leu Gin His Leu Leu Met Trp Leu Asp Gin Lys Leu
1 5 10 15

Ala ser Gly ;60 Gin His

«<210> 438

<211l> 22

<212> PRT

<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 438

Asp Glu Asp Ser Leu GIn GIn Leu Leu Met Trp Leu Asp GlIn Lys Leu
1 3 10 15
Ala Ser Gly 560 Gln Leu

<210> 438

<211> 22

<212> PRT '
<213> Artificial sequence -



<400> 458 Gly Glu Asp Ser Leu GIn GIn Leu Leu Met Trp Leu Asp Gin
GIn Leu 151015 Ala Ala Gly Pro GIn Val 20 <210> 459 <211> 22
<212> PRT <213> Artificial sequence <220> <223> Myostatin Binding
Peptide <400> 459 Ala Asp Asp s?lr};eu GIn GIn Leu Leu Met Trp Leu
<220- AspArglLysleu 151015 AlasefrGly Pro His Val 20 <210> 460 <211>
<223> MP@s=2ia>BPRIF 2 PaptArddicial Sequence <220> <223> Myostatin
<400> 4 inding Peptide <400> 460 Pro Val Asp ser Leu Gin GIn Leu Leu lle Trp
eu Asp GInLys Leu 151015 Ala Ser Gly Pro GIn Gly 20 <210> 461
Pro val &pd Bergew2dP> PRTLER]BEUARIfICAMNSequense «RP0Y<228> Myostatin
. Binding Fseptide <400> 461 Arglﬁ\la Thr Leu Leu Lys A?ssp Phe Trp GIn

Leu Val Glu Giy Tyr Gly 151015 Asp Asn <210> 462 <211> 22 <212>
Ala Gln ﬁﬂ;ngo His Ala _

<210> 440

<211> 22

<212> PRT ' _
<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 440

Glu val Asp Glu Leu GIn GIn Leu Leu Asn Trp Leu Asp His Lys Leu
1 5 10 : 15

Ala ser Gly ;go Leu Gin

<Z210> 441

<211> 22

<212> PRT

<213> artificial Seguence

<220> ) o )
<223> Myostatin Binding Peptide

<400> 441

Asp val Glu Ser Leu Glu GIn Leu Leu Met Trp Leu Asp His Gln Leu
1 5 10 15

Ala ser Gly Pro His Gly
20

<210> 442

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 442

Gin val Asp Ser Leu GIn GIn val Leu Leu Trp Leu Glu His Lys Leu
1 5 i0 15

Ala Leu Gly pro GIn val
20

<210> 443
<211> 22



<212>
<213>

<220>
<223>

<400>

<213> Artificial Sequence 117 <220> <223> Myostatin Binding Peptide
<400> 462 Asp Trp Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu Val Glu
Gly 151015 Leu Gly Asp Asn Leu Val 20 <210> 463 <211> 22 <212>
PRT <213> Atrtificial Sequence <290> <223> Myostatin Binding Peptide
prgd00> 463 GIn ser Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu Val Glu
AGRFIE510588ueRIEGly Asp Lys GIn Ala 20 <210> 464 <211> 22 <212>
PRT <213> Atrtificial Sequence <220> <223> Myostatin Binding Peptide
Myet3Q2 464 A8Drgly&rgiAta Thr Leu Leu Thr Glu Phe Trp GIn Leu Val GIn
4 ly 151015 Leu Gly GIn Lys Glu Ala 20 <210> 465 <211> 22 <212>
RT <213> Artificial Sequence <220> <223> Myostatin Binding Peptide

Gly Asp &%Gﬁmﬁﬁd_él]mllamrgwa-ﬁhr%eutm Les Glu Fie 'I&r?SGmu_eu Val Glu

Gly 152015

Ala Leu Gly 560 His Gly

<210>
<211
212>

213>

<220>
<223>

<400>

1

444

22

PRT

Artificial sequence

Myostatin Binding Peptide
444

Gin ITe Glu Met Leu Glu Ser teu Leu %gp Leu Leu Arg Asp ggt val
5

Pro Met Ser Asn Ala phe

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

<220>
<223>

<400>

1

20

445

22

PRT

artificial Sequence

Myostatin Binding peptide
445

Giu val Asp Ser Leu GlIn Gin Leu Leu Met Trp Leu Asp Gin Lys Leu
: 5

5 10 1

Ala ser Gly 580 Gin Ala

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

<220>
<223>

<400>

440

22

PRT

Artificial Sequence

Myostatin Binding Peptide
446

Glu Asp Glu Ser Ley Gln Gin Leu Leu Ile Tyr Leu AsSp Lys ?gt Leu
1 5 .

10

Ser Ser Gly Pro GIn val

20



Leu Gly Glu Lys Val val 20 <210> 466 <211> 22 118 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 466
Gly Ser Arg Asp Thr Leu Leu Lys Glu Phe Trp GIn Leu Val Val Gly 1510
15 Leu Gly Asp Met Gin Thr 20 < % > 467 <211> 22 <212> PRT <213>
Artificial sequence <220> <223> Myo0statin Binding Peptide <400> 467
<210>  44%sp Ala Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu Val Asp Ala 15 10
21> 245 Tyr Gly Asp Arg Met Val 20 <210> 468 <211> 22 <212> PRT <213>
<213> arviificiabPetuppeee<220> <223> Myostatin Binding Peptide <400> 468
<2205 ~ Asn Asp Arg Ala GIn Leu Leu Arg Asp Phe Trp GIn Leu Val Asp Gly 15

<223 il iee Vgl bop BRE Trp 20 <210> 469 <211> 22 <212> PRT

- <213> Atrtificial Sequence
<400> 447

Ala mMet Asp Gin Leu His GIn Leu Leu Ile Trp Leu Asp His Lys Leu
1 5 10 .15
MaSm“mygg)mnAh

<210> 448

<211> 22

<212> PRT

<213> Artificial Seguencee

<220> L .
<223> Myostatin Binding Peptide

<400> 448

Arg Ile Glu Met Leu Glu Ser Leu Leu Glu Leu Leu Asp Glu Ile Ala
1 5 10 15

Leu Ile Pro %ys Ala Trp
0

<210> 449

<21ll> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 449

Glu val val Ser bLeu Gin His Leu Leu Met Trp Leu Glu His Lys Leu
1 5 10 15

Ala ser Gly Sgo AsSp Gly

<210> 450

<21i> 22

<212> PRT

<213> Artificial Seaquence

<220> o )
<223> Myostatin Binding Peptide

<400> 450

Gly G?y Glu ser Leu GIn-Gin Leu Leu Mgt Trp Lau Asp GIn gén Leu
1 ' 5 1



<220> <223> Myostatin Binding Peptide <400> 469 Gly Val Arg Glu Thr
Leu Leu Tyr Glu Leu Trp Tyr Leu Leu Lys Gly 1510 15 Leu Gly Ala Asn
GIn Gly 20 119 <210> 470 <211> 22 <212> PRT <213> Artificial
Sequence <220> <223> Myostatlglz dlng Peptide <400> 470 GIn Ala
Ala ser Gﬁ}g Ala '@mLﬂbLeu LyS Glu Phe GIn Leu Val Gly Cys 151015 GIn
Gly 28p Lys Lel ser 20 <210> 471 <211> 22 <212> PRT <213> Artificial
Sequence <220> <223> Myostatin Binding Peptide <400> 471 GIn Glu
<210> 4%Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu val AlaGly 151015 Leu

<§%%> ZZGIy GIn Asn Met Arg 20 <210> 472 <211> 22 <212> PRT <213> Atrtificial
:213§ A qq;qggg 5&%(% S223> Myostatin Binding Peptide <400> 472 Ser Gly

Arg Ala Thr Leu Leu Lys. Glu Phe Trp GIn Leu Val GIn Gly 151015 Leu
<220>
<223> Myo tg’il‘i'r;r%r Agﬁng Peptide

<400> 451

Gly val Glu Ser Leu GIn Gin Leu Leu Ile Phe Leu Asp His Met Leu
1 5 i0 15

val ser Gly ggo His Asp

<210> 452

<21i> 22

<212> PRT

<213> Artificial sequenc

<220> ,
<223> Myostatin Binding Peptide

<400> 452

asn val Glu Ser Leu Glu His Leu Met Met Trp Leu Glu Arg Leu Leu
1 5 10 15
Ala Ser‘61y pro Tyr Ala

20

<210> 453

<21i> 22

<212> PRT

<213> Artificial sSeguence

<220> ) o )
<223> Myostatin Binding Peptide

<400> 453

Gln val Asp Ser Leu GIn Gln Leu Leu Ile Trp Leu Asp His Gin Leu
1 5 10 15

Ala ser Gly Pgo LYS Arg
2

<210> 454

<211> 22

<212> PRT

<213> Artificial sequence

<220> ) )
<223> Myostatin Binding Peptide

<400> 454

GTu val Glu Ser Leu Gln Gln Leu Leu Met Trp Leu Glu His Lys Leu



1

20 <210> 473 <211> 22 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <400> 473 Thr Met Arg Ala Thr Leu
Leu Lys Glu Phe Trp Leu Phe Val Asp Gly 1510 15 120 Gin Arg Glu
Met Gin Trp 20 <210> 474 <211> %é <212> PRT <213> Artificial
Sequence <220> <223> Myostggn Bihding Peptide <490> 474 Gly Glu
Arg Ala Thr Leu Leu Asn Asp Phe Trp GIn Leu val Asp Gly 1510 15 Gin
r Gly 20 <210> 475 <211> 22 <212> PRT <213> Atrtificial

: ly As n
Ala Gln @eyq@@rﬁc%%rlgég <223> Myostatin Binding Peptide <400> 475 Asp Glu

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

1

Arg Glu Thr Leu Leu Lys Glu Phe Trp GIn Leu Val His Gly 151015 Trp
46y Asp Asn Val Ala 20 <210> 476 <211> 22 <212> PRT <213> Atrtificial

25equence <220>
PRT
artificial seguence

Myastatin Binding Peptide
455

GTu val Asp Ser %eu Gln Gln teu Leu MSt Trp Leu Asp Gin Lys Leu
1 i5

Ala ser Gly Sgo His Ala

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

456

22

PRT

Artificial sequence

Myostatin Binding Peptide
456

giu val Asp Ser %eu Gin Gin Leu Leu Met Trp Leu Asp Glin Gin Leu
15

10

Ala ser Gly Pro GlIn Lys
20

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

<220>
<223>

<400>

457

22

PRT

Artificial Sequence

Myostatin Binding Peptide
457

g?y val Glu Gln %eu Pro Gln Leu Leu Mgt Trp Leu Gld Gin Lys Leu
: 1

15

Ala ser Gly ggo Gln Arg

<210>
<21l>
<212>
<213>

<220>
<223>

458

22

PRT .
artificial Seguence

Myostatin Binding Peptide



<223> Myostatin Binding Peptide <400> 476 Gly Gly Arg Ala Thr Leu Leu
Lys Glu Leu Trp Gin Leu Leu Glu Gly 151015 GIn Gly Ala Asn Leu Val
20 <210> 477 <211> 22 <212> PRT <213> Artificial Sequence <220>
<223> Myostatin Binding Peptide <4Q0> 477 Thr Ala Arg Ala Thr Leu Leu
<400> 44sn Glu Leu val GIn Leu Val LysG& 11510 15 Tyr Gly Asp Lys Leu
Val 20 <210> 478 <211> 22 <212> PRT <213> Atrtificial Sequence
Sly 6Tu Agm@s'< EBﬁMy@t&tiheBihﬁthg’éﬂﬁ@eL%HO’ﬁﬁpﬁ@ Me#hrg Ala Thr
Leu Leu GIn Glu Phe Trp GIn Leu Val Gly Gly 15 10 GIn Gly Asp Asn
Trp Met 20 <210> 479 <211> 22 <212> PRT <213> Atrtificial Sequence
Ala Ala @2[2%0<§é§>\’ﬁ/|&/ostatin Binding Peptide <400> 479 ser Thr Arg Ala Thr
Leu Leu Asn Asp Leu Trp GIn Leu Met Lys Gly 151015 Trp Ala Glu

210> 4b5P A9 Gly 20

<21l> 22
<212> PRT
<213> Artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 459

Ala Asp Asp Ser Leu GIn GIn Leu Leu Mgt Trp Leu Asp Arg L%s Leu
i 5 1 1

Ala ser Gly ;80 His val

<210> 460

<211> 22

<212> PRT

<213> Artificial seguence

<220> ' o )
<223> Myostatin Binding Peptide

<400> 460

Pro val Asp Ser Leu GIn Gin Leu Leu Ile Trp Leu Asp GIn Lys lLeu
1 5 10 15
Ala Ser Gly Pro GIn Gly

20

<210> 461

<21l> 18

<212> PBRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 461

Arg Ala Thr Leu Leu Lys Asp Phe Trp Gin Leu val Glu Gly Tyr Gly
1 5 i0 15

AsSp Asn

<210> 462

<21l> 2?2

<212> PRT

<213> Artificial sequence



<210> 480 <211> 22 <212> PRT <213> Atrtificial Sequence <220>
<223> Myostatin Binding Peptide <400> 480 ser GluArg Ala Thr Leu Leu
Lys Glu Leu Trp GIn Leu Val Gly Gly 1510 15 Trp Gly Asp Asn Phe Gly
20 <210> 481 <211> 22 <212> PRI, <213> Artificial Sequence <220>
20> <223> Myostatin Binding Peptide 122 <400> 481 Val Gly Arg Ala Thr Leu
<223> wmymudysGurkehegl Aeidtidkeu Val Glu Gly 15 10 15 Leu Val Gly GIn Ser
<400> %Azrg 20 <210> 482 <211> 22 <212> PRT <213> Artificial Sequence
<220> <223> Myostatin Binding Peptide <400> 482 Glu lle Arg Ala Thr
Asp Trp AR Al The Ghy Plee Tiys GThuLehevaradgp Gluea 5410 4B TalyArg Glu Gin
1 Pro Asn 20 <210>483 <211> 29 <212> PRT <213> Attificial sequence

<220> <223> M%/ostatin Binding Peptide
Leu Gly Asp ggn Leu va

<210> 463

<211> 22

<212> PRT

<213> Artificial seguence

<22(> ) o _
<223> ~Myostatin Binding peptide

<400> 4863

GIn Ser Arg Ala Thr Leu Leu Lys Glu Phe Trp Gin Leu val Glu Gly
i 5 10 15

Leu Gly Asp 5%5 Gln Ala

<210> 464

- <211> 22

<212> PRT

<213> Artificial seguence

<220 .
<223> Myostatin Binding Peptide

<400> 464

Asp Gly Arg Ala Thr Leu teu Thr Glu Phe Trp Gln Leu val GIn Gly
1 5 10 15
ey Gly Gin E%s Glu Ala

<210> 465

<211l> 22

<212> PRT

<213> Artificial sequence

<220> ) )
<223> Myostatin Binding peptide

<400> 465
Leu Ala Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu val GTu Gly
1 5 10 15

Leu Gly Glu Lys val val
20 '

<210> 466
<21i> 22



<212>
<213

<22(>
<223>

<400>

<400> 483 GIn Leu Arg Ala Thr Leu Leu Lys Glu Phe Leu GIn Leu Val His
Gly 151015 Leu Gly Glu Thr Asp Ser 20 <210> 484 <211> 22 <212>
PRT <213> Artificial Sequence <220> <223> Myostatin Binding Peptide
<400> 484 Thr GIn Arg Ala Thr Le;“v,gu Lys Glu Phe Trp GIn Leu lle Glu
£ly 151015 Leu Gly Gly Lys Hi | 20 <210> 485 <211> 22 <212>
ARRT €A B Ayiifieial Sequence 123 <220> <223> Myostatin Binding
Peptide <400> 485 His Tyr Arg Ala Thr Leu Leu Lys Glu Phe Trp GIn Leu
mMRIASPGY ndind GdSriu Arg Glu Gin Gly Val 20 <210> 486 <211> 22
<212> PRT <213> Atrtificial Sequence <220> <223> Myostatin Binding
4¥optide <400> 486 Gin Ser Arg Val Thr Leu Leu Arg Glu Phe Trp GIn Leu

Gly ser M @i Ssﬂfr 1601065 LTyr &g igﬂ Iteryad Yasn &0 \I§212§>§487y
1 5

Leu Gly Asp ggt Gln Thr

<210
<211>
<212>
<213>

<220>
<223>

<400>

467

22

PRT

Artificial Sequence

Myostatin Binding Peptide
467

asp Ala Arg aAla Thr Leu Leu Lys Glu ;Be Trp GIn Leu val igp Ala
1 5

Tyr Gly Asp Arg Met val
20

<210>
<Z21%i>
<212>
<213>

<220>
<223>

<400>

468

22

PRT

Artiticial Seqguence

Myostatin Binding Peptide
468

Asn Asp Arg Ala %1n Leu Leu Arg Asp ;Be Trp &In Leu val égp Gly
1

Leu Gly vai 5%5 Ser Trp

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

469

22

PRT

artificial Seguence

Myostatin Binding Peptide
469

Gly val arg Glu Thr Leu teu Tyr Glu Leu Trp Tyr Leu Leu Lys Gly
1 5 10 15

Leu Gly Ala Asn Gln Gly

20



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

<220>
<223>

<400>

<211> 22 <212> PRT <213> Atrtificial sequence <220> <223> Myostatin
Binding Peptide <400> 487 Leu Ser Arg Ala Thr Leu Leu Asn Glu Phe
Trp GIn Phe Val Asp Gly 151015 GIn Arg Asp Lys Arg Met 20 <210>
488 <211> 22 <212> PRT <213> Attjficial Sequence <220> <223>
Myostatin Binding Peptide <400> Trp Asp Arg Ala Thr Leu Leu Asn
4KspPhe Trp His Leu Met Glu Glu 15 10 15 Lein Ser GIn Lys Pro Gly 20
25210> 489 <211> 22 124 <212> PRT <213> Artificial sequence <220>
AF2A3% MyosdatianBinding Peptide <400> 489 GIn Glu Arg Ala ThrLeu Leu
Lys Glu Phe Trp Arg Met Val Glu Gly 15 10 15 Leu Gly Lys Asn Arg Gly
wids 1521074030 78188, 2295 212> PRT <213> Artificial Sequence <220>

<223> Myostatin Binding Peptide <400> 490
470 S

GIn Ala Arg Ala Thr teu Leu Lys Glu Phe Cys GIn Leu val Gly Cys
1 5 10 15

GIn Gly Asp Lys Leu Ser
20

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

<220>
<223>

<400>

471

22

PRT

Artificial Sequence

Myostatin Binding peptide
471

%Wn Giu Arg Ala ghr Leu Leu Lys Glu ;ge Trp GIn Leu val ala Gly

15

Leu Gliy Glin %gn Met Arg

<210>
<211>
<21le>
<213>

<220>
<223>

<400>

472

22

PRT

Artificial Sequence

Myostatin Binding Peptide
472

Ser Gly arg Ala Thr Leu Leu Lys Giu Phe Trp Gin Leu val GIn Gly
1 5 10 15

Leu Gty Glu ;5r Arg Trp

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

<220>
<223>

<400>

473

22

PRT

Artificial Seguence

Myostatin Binding Peptide
473

{hr Met Arg Ala ;hr Leu Leu Lys Glu ;ge Trp Leu Phe val ggp Gly



Asn Glu Arg Ala Thr L.eu Leu Arg Glu Phe Trp GIn Leu Val Gly Gly 15 10
15 Tyr Gly Val Asn GIn Arg 20 <210> 491 <211> 20 <212> PRT <213>
Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 491
Tyr Arg Glu Met ser Met Leu Glu G& eu Leu Asp val Leu Glu Arg 1510
GIn arg ofu WeY Ghy, His Tyr 20 <210> 492 1> 22 <212> PRT <213> Atrtificial
' sequEnce <22(§]> <223> Myostatin Binding Peptide <400> 492 His Gin
Arg Asp Met Ser Met Leu Trp Glu Leu Leu Asp Val Leu Asp 151015
<210> 4f4y Leu Arg GIn Tyr Ser 20 125 <210> 493 <211> 22 <212> PRT <213>
<211> 2Artificial sequence <220> <223> Myostatin Binding Peptide <400> 493
:ﬁ%i iﬁ‘h’fﬁl‘;@ Arg ASp.Met Ser Met Leu Asp Gly Leu Leu Glu Val Leu Asp 15

10 15 Gin Leu Arg GIn GIn Arg 20 <210> 494 <211> 22
<220> :
<223> Myostatin Binding Peptide

<400> " 474

Gly Glu Arg Ala Thr Leu Leu Asn Asp Phe Trp GIn Leu val Asp Gly
1 : 5 10 15
GIn Gly Asp Asn Thr Gly

20

<210> 475
<211l> 22
<212> PRT :
<213> Artificial Seauence

<220>
<223> Myostatin Binding Peptide

<400> 475

Asp Glu Arg Glu Thr teu Leu Lys Glu Phe Trp GIn Leu val His Gly
1 5 10 15

Trp Gly Asp ggn val Ala

<210> 476

<21i> 22

<21Z2> PRT _

<Z13> Artificial Seguence

<220> L _
<223> wM™yostatin Binding Peptide

<400> 476

Gly Gly Arg Ala Thr Leu Leu Lys Glu Leu Trp GIn Leu Leu Glu Gly
1 5 10 15
Gln Gly Ala Asn Leu val

20

<210> 477

<211> 22

<212> PRY

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 477

Thr Ala Arg Ala Thr Leu Leu Asna Glu Leu val GIn Leu val Lys Gly



- <212> PRT <213> Artificial sequence <220> <223> Myostatin Binding

Peptide <400> 494 Thr Ser Arg Asp Met Ser Leu Leu Trp Glu Leu Leu

Glu Glu Leu Asp 151015 Arg Leu Gly His Gin Arg 20 <210> 495

<211> 22 <212> PRT <213> Artifigial sequence <220> <223> Myostatin
1 Binding Peptide <400> 495 M&©0GIn His Asp Met Ser Met Leu Tyr Gly

Leu Val Giu Leu Leu Glu 1510 15 Ser Leu Giy His Gin lle 20 <210>
Tyr Gly #4961521la2Ra%212> PRT <213> Artificial Sequence <220> <223>

Myofatin Binding Peptide <400> 496 Trp Asn Arg Asp Met Arg Met Leu

Giu ser Leu Phe Giu Val Leu Asp 151015 126 Gly Leu Arg GIn GIn Val
<210> 47,&) <210> 497 <211> 22 <212> PRT <213> Artificial Sequence <220>
:%%i <223> Myostatin Binding Peptide <400> 497 Gly Tyr Arg ASP met ser
<213> Aﬁﬂﬁfiﬁ%ﬁ&b@]ﬁﬂ{@l Leu Ala Val Leu Asp

<220> ) _
<223> Myostatin Binding Peptide

<400> 478

gWy Met Arg Ala ghr Leu Leu Gln Glu ige Trp Gln Leu VaT Eiy Gly

Gln Gly Asp %sn Trp Met
0

<210> 479

<21i> 22

<212> PRT

<213> Artificial Seguence

<220> i
<223> w™yostatin Binding Peptide

<400> 479

Ser Thr Arg Ala Thr Leu Leu Asn Asp &gu Trp GIn Leu Met igs Gly
1 5 '

Trp Ala Glu %gp Arg Gly

<210> 480

<211> 22

<212> PRT

<213> Artificial seguence

<220> ]
<223> wMyostatin Binding Peptide

<400> 480

Ser Glu Arg Ala Thr Leu Leu Lys Glu Leu Trp Gin Leu val Gly Gly
1 5 10 15
Trp Gly Asp égn Phe Gly

<210> 481

<21ll> 22

<212> PRT

<213> Artificial Sequence

<220> .
«223> Myostatin Binding Peptide



151015 Arg Leu Gly Pro GIn Leu 20 <210> 498 <211> 22 <212> PRT

<213> Artificial Sequence <220> <223> Myostatin Binding Peptide

<400> 498 Thr GIn Arg ASP met ser Met LeuGlu Gly Leu Leu Glu val Leu

Asp 151015 Arg Leu Gly GIn GIn_Arg 20 <210> 499 <211> 22 <212>
<400> 4&IRT <213> Artificial Sequence <2365 <223> Myostatin Binding Peptide

<400> 499 Trp Tyr Arg Asp Met ser Met Leu Glu Gly Leu Leu Glu Val Leu
\{a? Gly gpAl% mses«\ﬁgeiiewa(}@l@gﬁnwt, Lo éffo%éo@}_gzﬂx 20 <212>

PRT <213> Atrtificial Sequence "<220> <223> Myostatin Binding Peptide

- <400> 500 His Asn Ser Ser GIn Met Leu Leu Ser Glu Leu lle Met Leu Val

Leu val @y £37 9°5 1095 Ser Met Met GIn 20 <210> 501 <211> 22 <212> PRT

<210> 482

<21ll> 22

<212> PRT

<213> Artificial Seqguence

<220> ) )
<223> Myostatin Binding peptide

<400> 482

Glu Ile Arg Ala Thr teu Leu Lys Glu Phe Trp Gin Leu val Asp Glu
1 5 i0 15
Tre Arg Giu gén Pro Asn

<210> 483

<211> . 22

<212> PRT

<213> Artificial seguence

<220> .
<223> Myostatin Binding Peptide

<400> 483

GIn Leu Arg Ala Thr Leu Leu Lys Glu Phe Leu Gin Leu val His Gly
1 5 10 15

Leu Gly Glu Thr Asp Ser -
20

<210> 484

<211l> 22

<212> PRT

<213> Artificial sequence

<220> )
<223> Myostatin Binding Peptide

<400> 484

Thr 6¢In Arg Ala Thr teu Leu Lys Glu Phe Trp GlIn Leu Ile Glu Gly
1 5 10 15
Leu Gly Gly %%S His val

<210> 485

<211> 22

<212> PRT

<213> Artificial Seguence



<213> Artificial Sequence <220> <223> Myostatin Binding Peptide

<400> 501 Thr GIn Asn Ser Arg GIn Met Leu Leu ser Asp Phe met met

Leuval 151015 Gly Ser Met lle GIn Gly 20 <210> 502 <211> 22

<212> PRT <213> Artificial Sequence <220> <223> Myostatin Binding
<20>  Peptide <400> 502 Met GIn Thr Sérzﬁ\rg His lle Leu Leu Ser Glu Phe met
<223> wmypethelhval ntitmdOrkpt Gy Ser lle Met His Gly 20 <210> 503 <211> 22
<400> 4< 12> PRT <213> Atrtificial sequence <220> <223> Myostatin Binding
eptide <400> 503 His Asp Asn Ser Arg Gin Met Leu Leu Ser Asp Leu
His Tyr hew His Ddwr vadu1l8d Q1S dGly T Wep |[© Gind@lywaDd Ashl 63504 <211>
1 22 <2123 PRT <213> Artificial Equence <220> <2232 Myostatin

Binding Peptide 128 <400> 504 Met Glu Asn Ser Arg GIn Asn Leu Leu
Leu Arg Aly %ﬁ] I8l IeMet Leu Val 151015

<21(> 486

<211> 22

<Z212> PRT

<213> Artificial Seguence

<220> i )
<223> wMyostatin Binding Peptide

<400> 486

§1n Ser Arg val Thr Leu Leu Arg Glu Pge Trp Gln Leu val Glu Ser
5 1 -

Tyr Arg Pro %ge val Asn

<210> 487
<21l> 22
<212> PRT
<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 487

Leu Ser Arg Ala Thr Leu Leu Asn Glu Phe Trp Gin Phe val Asp Gly
i 5 10 15
Gln Arg Asp Eys APrg Met

0

<210> 488

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 488

Trp Asp Arg Ala Thr Leu Leu Asn Asp Phe Trp His Leu Met GTu Gy
1 3 10 _ 15

Leu Ser GIn Lys Pro Gly
' 20

<210> 489
<Z211l> 22



Gly Asn Met Ser His GIn 20 <210> 505 <211> 22 <212> PRT <213>

Artificial Sequence <220> <223> Myostatin Binding Peptide <400> 505

GIn Asp Thr Ser Arg His Met Leu Leu Arg Glu Phe met met Leu Val 15

10 15 Gly Glu Met lle GIn Gly 20 g 0> 506 <211> 22 <212> PRT
<212> prT213> Artificial Sequence <220> 3> Myostatin Binding Peptide
<213> Ars400zi506Agpetta Asn ser Arg GIn Met Leu Leu Ser Asp Leu Met lle Leu
<2205 Val 151015 Gly Ser Met lle GIn Gly 20 <210> 507 <211> 20 <212>
<223> mBRRGRFRAHLEIAHiciabsepence <220> <223> Myostatin Binding Peptide

<400> 507 Glu Phe Phe His Trp Leu His Asn His Arg Ser Glu Val Asn His
<400> 488, 151015 Leu Asp Met Asn 20 <210> 508 <211> 22 <212> PRT’
%1n Glu ﬁﬁ@lﬁkaﬁgﬁﬁCE&GSQQuenge 20 ;ge Trp Arg Met val ggu Gly

Leu Gy Lys gén Arg Gly

<210> 490

<211> 22

<212> PRT

<213> artificial sequence

<220> ) )
<223> Myostatin Binding Peptide

<400> 490

Asn Glu Arg Ala Thr Leu Leu Arg Glu Phe Trp Gln teu val Gly Gly
1 5 10 15

Tyr Gly val %gn Gin Arg

<210> 491

<21l> 20

<212> PRT

<213> artificial sequence

<220> i )
<223> wMyostatin Binding Peptide

<400> 491

Tyr Arg Glu Met Ser Met Leu Glu Gly Leu Leu Asp val Leu Giu Arg
1 5 10 15
Leu Gin His Tyr

20

<210> 492

<211> 22

<212> PRT

<213> Artificial Seguence

<220> )
<223> Myostatin Binding Peptide

<400> 492

His GIn Arg Asp Met Ser Met Leu Trp gQU'Leu Leu Asp val ;gu Asp
1 5 _

Gly Leu Arg Gin Tyr Ser
20



<220> <223> Myostatin Binding Peptide <400> 508 Asn Val Phe Phe GIn
Trp Val GIn Lys His Gly Arg Val Val Tyr GIn 151015 Trp Leu Asp lle
Asn Val 20 <210>509 <211> 22 <212> PRT <213> Atrtificial sequence
<220> <223> Myostatin Binding Pe]ﬁ' e <400> 509 Phe Asp Phe Leu
GIn Trp Leu GIn Asn His Arg ser Glu Val Glu His 151015 Trp Leu Val
<210> 4%det Asp Val 20 <210> 510 <211> 14 <212> PRT <213> Atrtificial
zgﬁz peegquence <220> <223> Preferred TALL-1 Modulating Domains <400>
<213> AnHFRriaGlyetHaefas Phe Pro Phe Pro Trp Glu Cys Thr His Ala 15 10
<3205 <210> 511 <211> 14 <212> PRT <213> Artificial Sequence <220>
<223> myodddriRrefaimedd Akbrdddodulating Domains <400> 511 Trp Gly Ala Cys
Trp Pro Phe Pro Trp Glu Cys Phe Lys Glu 15 10 <210> 512 <211> 14
<400> 12> PRT <213> Artificial Sequence

Thr G1n Arg Asp Met Ser Met Leu Asp Gly Leu teu Glu val Leu Asp
1 5 10 15

GIn Leu Arg gén Gin Arg

<210> 494

<211l> 22

<212> PRT

<213> Artificial Sequence

<220> .
<223> Mmyostatin Binding Peptide -

<400> 494

{hr ser Arg Asp ?et Ser Leu Leu Trp Ggu Leu Leu Glu Glu Leu Asp
1 15

Arg Leu Gly ggs Gin Arg

<210> 495

<21l> 22

<212> PRT

<213> artificial sequence

- <220>
<223> Myostatin Binding Peptide

<400> 495

§Et Glin His Asp ?et Ser Mmet teu Tyr Géy teu val Glu Leu Leu Glu
1

Ser Leu Gly ggs Gln Ile

<210> 496

<211l> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Myostatin Binding Peptide

<400> 496

Irp ASn Arg Asp get Arg Met Leu Glu Ser Leu Phe Glu val Lgu Asp
i



<220> <223> Preferred TALL-i Modulating Domains <400> 512 130 Val
Pro Phe Cys Asp Leu Leu Thr Lys His Cys Phe Glu Ala 15 10 <210>
513 <211> 18 <212> PRT <213> Artificial sequence <220> <223>
Preferred TALL-1 Modulating Domains <400> 513 Gly Ser Arg Cys Lys

Gly Leu ;gr;l/g; l@@ 1TcirP“1 p Val Leu Thr Lys GifEys Phe 151015 His His <210>

<210>
<Z11l>
<212>
<213>

<220>
<223>

<400>

Af’ﬁe Asf}

<212> PRT <213> Artificial Sequence <220> <223>
Preferred TALL-1 Modulating Domains <400> 514 Leu Pro Gly Cys Lys
4d7P Asp Leu Leu lle Lys GIn Trp Val Cys Asp 1510 15 Pro Leu <210>
2515 <211> 18 <212> PRT <213> Atrtificial Sequence <220> <223>
PWe\Lerrele LL-i Modulating Domains <400> 515 Ser Ala Asp Cys Tyr
Asp 1 ERU TR Lys Ser Asp Val Cys Thr 15 10 15 ser Ser <210>
516 <211> 18 <212> PRT <213> Atrtificial Sequence
Myostatin Binding pPeptide

497

Gly Tyr Arg Asp'?et Ser Met Leu Glu g%y Leu Leu Ala val Leu Asp
1 _

15

Arg Leu Gly ggo Gln Leu

<210>
<211l>
<212>
<Z213>

<220>
<223>

<400>

498

22

PRT :
Artificial sequence

Mycstatin Binding Peptide
498

Thr GIn Arg Asp Met Ser Met Leu Glu Gly Leu Leuw Glu val igu ASP
1 5

10

Arg LeuTGWy gén Gin Arg

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

<220>
<223>

<400>

499

22

PRT

Artificial seguence

Myostatin Binding Peptide
499

Trp Tyr Arg Asp Met Ser Met teu Glu Ggy Leu teu Glu val Leu Asp
1 5 1

15

Arg Leu Gly gén Gin Arg

<210>
<211>
<Z212>
<213>

<220>
<223>

<400>

500

20

PRT

Aartificial Sequence

Myostatin Binding Peptide
500

His Asn Ser Ser Gin Met Leu Leu Ser Glu Leu Ite Met Leu val Gly



<220> <223> Preferred TALL-1 Modulating Domains <400> 516 Ser Asp
Asp Cys Met Tyr Asp GIn Leu Thr Arg Met Phe lle Cys ser 131 1510 15
ASn Leu <210> 517 <211> 18 <212> PRT <213> Atrtificial sequence
<220> <223> Preferred TALL-1 Modulating Domains <400> 517, Asp Leu
Asn CYSOEYS TyrAspGluLeu T 6T1y?if7Lys Glu Trp Cys.GIn 151015 Phe
Asn <210> 518 <211> 18 <212> PRT <213> Artificial' Sequence <220>
<223> Preferred TALL-1 Modulating Domains <400> 518 Phe His. Asp
Ser Met i g&% Tyr Asp Leu Leu Thr Arg GIn Met Val Cys His 1510 15 Gly Leu
<210> 519 <211> 18 <212> PRT <213> Artificial Sequence <220>
<10> 58 23> Preferred TALL-i Modulating Domains <400> 519 Arg Asn His Cys
<211> 2Phe Trp Asp His Leu Leu Lys Gin Asp lie Cys Pro 1510 15 Ser Pro

<212> PRP10> 520 <211>18 <212> PRT
<213> aArtificial Sequence

<220>
<223> wMyostatin Binding Peptide
<400> 501

;hr GIn Asn Ser Arg GIn Met Leu Leu Sgr Asp Phe Met Met Lgu val
5 1 1

Gly Ser Met gée Gin Gly

<210> 502

<211> 22

<212> PRT

<213> Artificial seguence

<220>
<223> M™yostatin Binding Peptide

<400> 502

Met GIn Thr Ser Arg His Ile teu Leu Ser Glu Phe Met Met Leu val
1 5 - 10

Gly Ser Tle ggt His Gty

<210> 503

<21i> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide

<400> 503

His Asp Asn Ser Arg GIn Met Leu Leu Ser Asp Leu Leu His Leu val
1 5 10 15

Gly Thr Met gée Gin G?y

<210> 504

<211> 22

<21l2> PRT

<213> Artificial sequence

<220>
<223> Myostatin Binding Peptide



<213> Artificial Sequence <220> <223> Preferred TALL-1 Modulating
Domains 132 <400> 520 Ala AsnGIn Cys Trp Trp Asp Ser Leu Thr Lys
Lys Asn Val Cys Glu 1510 15 Phe Phe <210> 521 <211>19 <212>
PRT <213> Artificial sequence <220> <223> Preferred TALL-1
odulating Domains <400> 521 Ty#Bys Gly Arg Gin GIn Met Trp Asp lle
eu Thr Arg Ser Trp Val 15 1015 Val Ser Leu <210> 522 <211> 19
Met Glu A21ZePRTg<@IBA#tifieinl 8eqimnce w<220>142 28t Prefeived TALL-1
1 Modulatir?g Domains <400> 522%In Gin Asp Val Gly Eeu Trp Trp Asp lle
Leu Thr Arg Ala Trp met 15 10 15 Pro Asn lle <210> 523 <211> 19
Gly Asn Mot ZePRTS<@IB> Artificial Sequence <220> <223> Preferred TALL-1
Modépating Domains <400> 523 GIn GIn Asn Ala GIn Arg Val Trp Asp

Leu Leu lle Arg Thr Trp Val 1510 15 Tyr Pro GIn <210> 524 <211> 19
<210> 505
<21l> 22
<212>  PRT
<213> aArtificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 505

<400> 5

Gln Asp Thr Ser Arg His Met Leu Leu égg Glu Phe Met Met Leu val
1 5

Gly Glu Met gée Gin Gly

<210> 506

<211> 22

<212> PRT

<213> artificial seguence

<220>
<223> Myostatin Binding Peptide

<400> 506

ASp GIn Asn Ser Arg GIn Met Leu Leu Ssr Asp Leu Met Ile Lgu val
1 5 1 1

Gly Ser Met gge Gln Gty

<210> 507

<211> 20

<212> PRT

<213> Artificial Seguence

<220>
<223> Myostatin Binding Peptide

<400> 507

Glu Phe phe His Trp Leu His Asn His Arg Ser Glu val Asn His Trp
1 5 , - 10 15

Leu Asp Met Asn
20

<Z210> 508

<211l> 22

<212> PRT

<213> Artificial sequence



<212> PRT <213> Artificial Sequence 133 <220> <223> Preferred TALL-i
Modulating Domains <400> 524 Gly Trp Asn Glu Ala Trp Trp Asp Glu Leu
Thr Lys lle Trp Val Leu 15 10 15 Glu GIn Gin <210> 525 <211> 19
<212> PRT <213> Artificial Sequence <220> <223> Preferred TALL-i
220> Modulating Domains <400> 525 Afgfle Thr Cys Asp Thr Trp Asp Ser Leu
<223> miBsk¥31V:¢¥aha! PEpr e 10 15 GlIn Gin Ser <210> 526 <211> 19
<212> PRT <213> Atrtificial Sequence <220> <223> Preferred TALL-1
<400>  5R%odulating Domains <400> 526 Gly Ala lle Met GIn GIn Phe Trp Asp ser
asn val byl Bhe lym ThrpT it einl 530445 419 Ghy Sen<edD>rpr 211> 19
1 <212> PRT <213> Artificial Seq@nce <220> <223> Pkeferred TALL-i
Modulating Domains <400> 527 Trp Leu His Ser Gly Trp Trp Asp Pro Leu
Trp Leu Abw L;%&hbisﬂnmﬁ_eu Gln 151015 GInLys Val <210> 528 '

<210> 509

<211> 22

<212> PRT

<213> Artificial Seguence

<220> ) o ]
<223> mMyostatin Binding Peptide

<400> 509

Phe Asp Phe Leu Gin Trp Leu GIn Asn His Arg Ser Glu val Glu His
1 5 10 : i5

Trp Leu val Met Asp val
20

<210> 510

<21ll> 14

<212> PRT

<213> ArtiTicial Seguence

<220> ) )
<223> Preferred TALL-1 Modulating Domains

<400> 510

Pro Gly Thr Cys phe Pro Phe Pro Trp géu Cys Thr Bis Ala
1 5

<210> 311

<211> 14

<212> PRT

<21i3> Artificial Seguence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 511

Trp Gly Ala Cys Trp Pro Phe Pro Trp Géu Cys Phe Lys Glu
1 5 1

<210> 512

<211> 14

<212> PRT

<213> aArtificial Sequence

<22{>
<223> . preferred TALL-1 Modulating Domains

<400> 512



<211>19 134 <212> PRT <213> Artificial sequence <220> <223>
Preferred TALL-1 Modulating Domains <400> 528 Ser Glu Trp Phe Phe
Trp Phe Asp Pro Leu Thr Arg Ala GIn GIn Leu 15 10 15 Lys Phe Arg
. <210>529 <211> 19 <212> PRT <213> Artificial Sequence <220>
val pro SR23> Preferreed TAIaLi_ihl\r/Iodula;[{ipgl@%mPins 400> 529 Gly Val Trp Phe
1 %}?5 -ﬁy& F@?@ ,&sﬁ PO LEY T'FFF‘CLy@ Iny'Frp rGéLf'n %1015 GIn Ala Gly
<210> 530 <211> 19 <212> PRT <213> Artificial Sequence <220>
<10 5<§23> Preferred TALL-i Modulating Domains <400> 530 Met GIn GIn Cys
<211> ﬁys Gly Tyr Tyr Asp lle Leu Thr Lys Trp Cys Val 151015 Thr Asn Gly
<212> PRP10> 531 <211> 19 <212> PRT <213> Atrtificial Sequence <220>
<213>  ACSRRICHL@RUFRM L-1 Modulating Domains <400> 531 Leu Trp ser Lys
<220> Glu Val Trp Asp lle Leu Thr Lys Ser Trp Val Ser 1510 15 GIn GIn Ala
<223> preferred TALL-1 Modulating Domains
<400> 513

Gly Ser Arg Cys Lys Tyr Lys Trp Asp val Leu Thr Lys Gln Cys pPhe
1 5 10 15
His His

<210> 514

<21i1l> 18

<212> PRT :
<213> Artificial sequence

<220> _ .
<223>  Preferred TALL-1 Modulating bomains

<400 514

Leu Pro Gly Cys Lys Trp Asp Leu Leu Ile iLys Gln Trp val Cys Asp
1 5 i0 15
Pro Leu

<210> 515

<211> 18

<212> PRT

<213> arvificial seguence

<220> S
<223> Preferred TALL-1 Modulating Domains

<400> 515

Ser Ala Asp Cys Tyr Phe Asp Ile Leu Thr Lys Ser Asp val Cys Thr
1 5 10 15

Ser Ser

<210> 5156

<21l> 18

<212> PRT

<213> Artificial seguence

<220> .
<223> Preferred TALL-1 Modulating Domains

<400> 516

Ser Asp Asp €ys Met Tvr Asp GlIn bLeu Thr Arg Met Phe Ile Cys Ser



135 <210> 532 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Preferred TALL-1 Modulating Domains <400> 532 Lys Ala Ala Gly
Trp Trp Phe Asp Trp Leu Thr Lys Val Trp Val Pro 1510 15 Ala Pro
<210> 533 <211>19 <212> PRT <213> Artificial Sequence <220>
<223> Preferred TALL-1 Modulating3®omains <400> 533 Ala Tyr GIn GIn
Thr Trp Phe Trp Asp ser Leu TH!roArg Leu Trp Leu 1 550 15 Ser Thr Thr
<210> 534 <211>19 <212> PRT <213> Artificial Sequence <220>
Asn Lel <223> Preferred TALL-1 Modulating Domains <400> 534 Ser Gly GIn GIn
His Phe Trp Trp Asp Leu Leu Thr Arg Ser Trp Thr. 1 510 15 Pro ser Thr
<210> 535 <211>19 <212> PRT <213> Artificial Sequence <220>
‘:ggi g »23> Preferred TALL-i Modulating Domains <400> 535 Leu Gly Val Gly

<212> pfn GIn Lys Trp Asp Pro Leu Thr Lys GIn Trp Val 15 10 15
<213> Artificial Sequence '

<220> . -
<223> preferred TALL~1 Modulating Domains
<400> 517

Asp Leu Asn Cys Lys Tyr Asp Glu Leu Thr Tyr Lys Glu Trp Cys GlIn
1 5 10 15
phe Asn

<210> 518

<211> 18

<212> PRT

<213> artificial seguence

<220>
<223> pPreferred TALL-1 Modulating Domains

<400> 518

Phe His. Asp Cys Lys Tyr Asp Leu Leu Thr Arg Gin Met val Cys His
1 5 10 15
Gly Leu

<210> 519

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> pPreferred TALL-1 Modulating Domains

<400> 519

Arg Asn His Cys Phe Trp Asp His Leu Leu Lys GIn Asp Ile Cys Pro
1 ' 5 , 10 15
ser Pro

<210> 520

<211> 18

<212> PRT

<213> artificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains



136 Ser Arg Gly <210> 536 <211> 19 <212> PRT <213> Atrtificial
sequence <220> <223> Preferred TALL-i Modulating Domains <400>
536 val Gly Lys Met Cys GIn GIn Trp Asp Pro Leu lle Lys Arg ThrVal 15
10 15 Cys Val Gly <210> 537 <211> 18 <212> PRT <213> Atrtificial
<400 5455((?quence <220> <223> Preferred}ﬁ&LL-i Modulating Domains <400>
37 Cys Arg GIn Gly Ala Lys Phe Asp Leu Leu Thr Lys GIn Cys Leu Leu
Ala Asn @15 LOSII G|y MrpaR18Rr 538 IDT1bYEoLYD ¥ PRT £233S1 Artificial
1 Sequenc% <220> <223> Prefert&d TALL-1 Modulatinglé)omains <400>
538 Gly GIn Ala lle Arg His Trp Asp Val Leu Thr Lys GIn Trpval Asp 15
Phe Phe 1015 Ser Gin Gin <210> 539 <211> 19 <212> PRT <213> Artificial
Sequence <220> <223> Preferred TALL-i Modulating Domains <400>
539 Arg Gly Pro Cys Gly ser Trp Asp Leu Leu Thr Lys His Cys Leu Asp
e 3

<212> "PRT _
<213> artificial Seguence

<220
<223> preferred TALL-1 Modulating Domains

<400> 521

Tyr Lys Gly Arg GIn Gln Met Trp Asp Ile Leu Thr Arg Ser Trp val
1 5 10 15
val Ser Leu

<210> 522

<211> 19

<212> PRT

<213> Artifieial Sequence

<220 _ )
<223> Preferred TALL-1 Modulating Domains

<400> 522

Gin GIn Asp val Gly Leu Trp Trp Asp Ile Leu Thr Arg Ala Trp Met
1 5 10 15
Pro Asn Ile

<210> 523

<211> 19

<212> PRT

<213> Artificial seguence

<220>
<223> pPreferred TALL-1 Modulating Domains

<400> 523

'gﬁn GIn Asn Ala ?Tn Arg val Trp Asp Lgu Leu Ile Arg Thr ;gp val
1

Tyr Pro Gln

<210> 524

<211> 19

<212> PRT

<213> aArtificial sequence



137 151015 Ser GIn GIn <210> 540 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Preferred TALL-i Modulating Domains
<400> 540 Trp Gin Trp Lys GIn GIn GIn Trp Asp Leu Leu Thr Lys GIn Met
. vai 151015 Trpval Giy <210> 541 <211> 18 <212> PRT <213>
<220> Artificial Sequence <220> <223> Preferred TALL-| Modulating Domains
<223>  PreéQR» A TARO Hlevddin He i@y sodiglys Asp Leu Leu Thr Lys Gin Val Val
Cys 151015 Leu Asp <210>542 <211> 19 <212> PRT <213>
<400> S%tificial Sequence <220> <223> Preferred TALL-1 Modulating Domains
Gly Trp x8H0@356424 y g hrr@yssasnliGly eysthrp iAsp 1 Tey Fat LysiGIn Cys
1 Leu GIn 1. 510 15 GIn Gln Ala}210> 543 <211> 18 18212> PRT <213>
Artificial Sequence <220> <223> Preferred TALL-1 Modulating Domains
Glu GIn dB8

<210> 3525

<211> 19

<212> PRT

<213> Artificial Seguence

<220> . .
<223> Ppreferred TALL-1 Modulating Domains

<400> 525

Arg Ite Thr Cys Asp Thr Trp Asp Ser Leu Ile Lys Lys Cys val Pro
1 5 10 ; 15
Gln Gln ser

<210> 526

<211> 19

<212> PRT

<213> Artificial Seaquence

<220>
<223> Preaferred TALL-1 Modulating Domains

- <400> 526

Gly Ala Iie Met Glin Gin Phe Trp Asp Ser iteu Thr Lys Thr Trp Leu
1 5 10 15
Arg Gin Ser

<210> 527

<211> 19

<212> PRT :
<213> Artificial sequence

<220> ' .
<223> preferred TALL-1 Modulating bomains

<400> 527

Trp Leu His Ser Gly Trp Trp Asp Pro Leu Thr Lys His Trp Leu Gin
1 5 i0 1
Gln Lys val

<210> 528
<Z21i> 19



<212>
<213>

<220>
<223>

<400>

<400> 543 Lys Cys Leu Lys Gly Lys Trp Asp Leu Leu Thr Lys GIn Cys val
Thr 151015 Glu Val <210> 544 <211> 18 <212> PRT <213> Artificial
sequence <220> <223> Preferred TALL-i Modulating Domains <400>
544 Arg Cys Trp Asn Gly Lys Trp As Leu Leu Thr Lys GIn Cys lle His 1
prl0 15 Pro Trp <210> 545 <2115*38 <2125 PRT <213> Artificial
Aﬁﬁqﬁem@e seRence223> Preferred TALL-1 Modulating Domains <400>
545 Asn Arg Asp Met Arg Lys Trp Asp Pro Leu lle Lys Gin Trp lle Val 15
PAOFLPr &I ORI0-5240u746: s bbmai%h <212> PRT <213> Artificial
Sequence <220> <223> Preferred TALL-i Modulating Domains <400>
58%6 GIn GIn Ala Ala Ala Ala Thr Trp Asp Leu Leu Thr Lys GIn TrpLeu 15

ser Glu thlbh¥alRreRrora iy b i%ﬂul?hlr%ﬁ@lﬁ% RRA ‘éZﬂBEeArtlfICIal

1

Sequencé 139 <220>

Lys Phe Arg

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

529

19

PRT

Artificial Seguence

preferred TALL-1 ModuWating pomains
529

Gly val Trp pPhe Trp Trp Phe Asp Pro Leu Thr Lys Gin Trp Thr Gln
1 5 10 15

cln Ala Gly

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

<220>
<223>

<400>

1

530

19

PRT

Artificial Sequence

Preferred TALL-1 Modulating Domains
530

Met GIn Gln Cys Lys Gly Tyr Tyr Asp Ige Leu Thr Lys Trp ggs val
5 1

Thr Asn Gly

<210>
<21l>
<232>
<213>

<220>
<223>

<400>

531

19

PRT

Artificial Seguence

Preferred TALL-1 Modulating Domains

531

Leu Trp Ser Lys Glu val Trp Asp Ile Lgu Thr Lys Ser Trp V?W Ser
1 5 1 1

Gin Gin Ala



<223> Preferred TALL-1 Modulating Domains <400> 547 Pro Glu Gly Gly
Pro Lys Trp Asp Pro Leu Thr Lys GIn GIn Phe Leu 151015 Pro Pro Val
<210>548 <211>20 <212> PRT <213> Artificial Sequence <220>
<223> Preferred TALL-i Modulating Domains <400> 548 GIn GIn Thr Pro
GIn Gin Lys Lys Trp Asp Leu Leu Tht'Lys Gin Trp 15 10 15 Phe Thr Arg
<210> 5#sn 20 <210>549 <211> 19 <212> PRT <213> Atrtificial Sequence

:%ﬁz 1&220> <223> Preferred TALL-i Modulating Domains <400> 549 lle Gly

<313 i%ﬁ@ﬁy%@@%@ Asp Leu Leu Thr Lys GIn Met lle Cys 1510 15 Gin
' GIn Thr <210> 550 <211> 19 <212> PRT <213> Atrtificial Sequence

<220> 920> <223> Preferred TALL-1 Modulating Domains <400> 550 Cys Thr
223> P f%’éeéwzr%ﬁé rfﬁ"ﬂ%%aféﬂ%ﬁ’“ﬁﬁ?ﬁys Gin Cys lle GIn 151015 Gin
<400> 58Ju Lys <210> 551 <211>.19 140 <212>PRT

Lys Ala Ala Gly Trp Trp Phe Asp Trp Lgu Thr Lys val Trp {g? Pro
1 ' 5 1

Ala Pro

<210> 533

<211> 19

<212> PRT

<213> Artificial sequence

220> - .
<223> preferred TALL-1 Modulating Domains

<400> 533

Ala Tyr Gln G1n Thr Trp Phe Trp Asp Ser Leu Thr Arg Leu Trp Leu
1 5 10 15
ser Thr Thr

<210> 534

<211l> 19

«<212> PRT

<213> aArtificial Seguence

<220>
<223> Preferred TALL-1 Modulating bDomains

<400> 534

ser Giy G1n GlIn His phe Trp Trp Asp Leu Leu Thr Arg Ser Trp Thr
i 5 10 15

Pro Ser Thr

<210> 535

<21ils> 19 -

<212> PRT

<213>. Artificial seqguence

<220>

<223> pPreferred TALL-1 Modulating Domains

<400> 535

Leu Gly val Gly Gin GIn Lys Trp Asp Pro Leu Thr Lys GIn Trp val
1 ' 5 10 : 15



<213> Artificial sequence <220> <223> Preferred TALL-i Modulating
Domains <400> 551 Val ser GIn Cys Met Lys Trp Asp Leu Leu Thr Lys
Gl.n Cys Leu GIn 151015 GIn Gly Trp <210> 552 <211>19 <212>
PRT <213> Artificial Sequence <220> <223> Preferred TALL-i
Ser Arg M9dulating Domains <400> 552 Vé'rﬁ?rp Gly Thr Trp Lys Trp Asp Leu Leu
THr Lys GIn Tyr Leu Pro 151015 Pro GIn GIn <210> 553 <211> 19
<212> PRT <213> Atrtificial sequence <220><223> Preferred TALL-i
<10> sdodulating Domains <400> 553 Gly Trp Trp Glu Met Lys Trp Asp Leu
<211> 18eu Thr Lys GIn Trp Tyr Arg 1510 15 Pro GIn GIn <210> 554 <211> 19
jéﬁi F&D12> PRT 52387 Artificial Sequence <220> <223> Preferred TALL-1
Modufatlng Domains <400> 554 Thr Ala GIn GIn Val ser Lys Trp Asp Leu
<220>  Le Thrcl_yrs GIn T{P CIl_elu 1510 15 Pro Leu Ala 141 <210> 555 <211>
<223> Pi@ erred TALL-1 Modulating Domains
<400> 536

val Gly Lys Met Cys Gln GIn Trp Asp Pro Leu Ile Lys Arg Thr val
1 5 16 15
Cys val Gly

<210> 537

<21l> 18

<212> PRT

<213> Artificial sequence

<220>
<223> preferred TALL-1 Modulating Domains

<400> 537

Cys Arg Gin Gly Ala Lys Phe Asp Leu Leu Thr Lys Gin Cys Leu Leu
1 5 10 15
Gly Arg

<210> 538

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> preferred TALL-1 modulating Domains

<400> 538

Gly GIn Ala Ile Arg His Trp Asp val Leu Thr Lys Gin Trp val Asp
1 5 10 15

Ser GIn Gin

<210> 539

<21l> 19

<212> PRT

<213> aArtificial Sequence

<220> .
<223> preferred TALL-1 Modulating Domains

<400> 539

Arg Gly Pro Cys Gly Ser Trp Asp Leu Leu Thr Lys His Cys Leu Asp



<212> PRT <213> Artificial sequence <220> <223> Preferred TALL-1
Modulating Domains <400> 555 GIn Leu Trp Gly Thr.Lys Trp Asp Leu
Leu Thr Lys GIn Tyr lle GIn 15 10 15 GIn lle met <210> 556 <211> 19
<212> PRT <213> Artificial sequence <220> <223> Preferred TALL-i
Modulatigg Domains <400> 55?[ TAP Ala Thr Ser Gin Lfg Trp Asp Leu Leu
Thr Lys GIn Trpval GIn 15 10 95 GIn Asn Met <210>557 <211> 19
_ <212> PRT <213> Artificial Sequence <220> <223> Preferred TALL-i
ser GIn GJBdulating Domains <400> 557 Gin GIn Arg GIn Cys Ala Lys Trp Asp
Leu Leu Thr Lys GIn Cys Val 151015 Leu Phe Tyr <210> 558 <211>
D10 5 19 <212> PRT <213> Artificial sequence <220> <223> Preferred TALL-1
<I11w 1$?odulat|ng Domains <400> 558 Lys Thr Thr Asp Cys Lys Trp Asp Leu

<212> Ppkeu Thr Lys Gin Arg llecys 15 10 15 142 GIn GIn Val <210> 559
<213> Artificial sequence '

<220>
<223> preferred TALL-1 Modulating Domains
<400> 540

Trp GIn Trp Lys GIn Gln GIn Trp Asp Leu Leu Thr Lys GIn Met val
1 5 10 15
Trp val Gly

<210> 541

<21l> 18

<212> PRT

<213> Artificial Segquence

<220>
<223> Preferred TALL-1 mModulating Domains

<400> 541

Pro tle Thr Ile Cys Arg Lys Asp Leu Leu Thr Lys Gin val val Cys
i 5 i0 15

Leu Asp

<210> 542

<211> 19

<212> PRT

<213> aArtificial sequence

<220> ) .
<223> preferred TaLL-1 Modulating Domains

<400> 542

Lys Thr Cys Asn Gily Lys Trp Asp teu Leu Thr Lys Gln Cys Leu Gin
1 5 10 15
Gin Gin Ala

<210> 543

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains



<211>19 <212> PRT <213> Artificial Sequence <220> <223> Preferred
TALL-1 Modulating Domains <400> 559 Leu Leu Cys Gin GIn Gly Lys
Trp Asp Leu Leu Thr Lys GIn Cys.Leu 1510 15 Lys Leu Arg <210> 560
<211> 18 <212> PRT <213> Artificial Sequence <220> <223> Preferred

<400> SgﬁLL-i Modulating Domains_ <4003%50 Leu Met Trp Phe Trp Lys Trp Asp
Leu Leu Thr Lys GIn Leu Val Pro 1510 15 Thr Phe <210> 561 <211>

Lys Cys geyu <2§2$19R75<2r3>mmﬁaa|§ UdHced yY&280s cp23%R Preféred TALL-i

= Modulatir%g Domains <400> 561°Gin GIn Thr Trp Ala 'Ilr?) Lys Trp Asp Leu
Leu Thr Lys Gin Trp lle 1510 15 Gly Pro Met <210> 562 <211> 18

Glu val <2125 PRT <213> Artificial Sequence <220> <223> Preferred TALL-1
Modulating Domains <400> 562 Asn Lys Glu Leu Leu Lys Trp Asp Leu
LeuThr Lys GIn Cys Arg Gly 143 15 10 15 Arg ser

<210> 544

<211> 18

<212> PRT
<213> Artificial sequence

<220>
<223> preferred TALL-1 Modulating Domains

<400> 544

Arg Cys Trp Asn Gly Lys Trp Asp Leu Leu Thr Lys GIn Cys Ile His
1 5 i0 15
Pro Trp

<210> 545
<211> 18
<212> PRT
<213> Artificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 545 -

Asn Arg ASp Met Arg Lys Trp Asp Pro Leu Ile Lys GIn Trp Ile val
1 5 10 15

Arg Pro

<210> 546

<Z21i> 18

<212> PRT

<213> Artificial seguence

<220> .
<223> preferred TALL-1 Modulating Domains

<400> 546

Gin glIn Ala Ala Ala Ala Thr Trp Asp Leu Leu Thr Lys Gin Trp Leu
1 5 10 15

val Pro Pro

<210> 547

<211> 19

<212> PRT

<213> Artificial Sequence



<210> 563 <211> 19 <212> PRT <213> Artificial sequence <220>

<223> Preferred TALL-i Modulating Domains <400> 563 Gly GIn Gin Lys

Asp Leu Lys Trp Asp Leu Leu Thr Lys GIn Tyr Val 1510 15 Arg GIn ser

<210> 564 <211>19 <212> PRT <213> Artificial sequence <220>
20s 223> Preferred TALL-i Modulating-B®bmains <400> 564 Pro Lys Pro Cys
<223> plefeIBd YA IPIARRLeY 0y Dokk¥$sCIn Cys Leu 151015 Gly Ser Val

<210> 565 <211> 19 <212> PRT <213> Artificial Sequence <220>
<400> 545535 preferred TALL-i Modulating Domains <400> 565 Gly Gin lle Gly
Pro Glu dTP kYs FrpAsp LetpleupTbrd ViseGlinnbrp ile Gim & 18185 &in Thr Arg
1 <210>566 <211> 19 <212> PRI <213> Artificial Seqlence <220>

<223> Preferred TALL-i Modulating Domains 144 <400> 566 Val Trp Leu
Pro Pro Yeip Trp Lys Trp Asp Leu Leu Thr Lys GIn Trp lle His 15 10 15

<Z210> 548

<211> 20

<212> PRT

<213> Artificial Seguence

<220> .
<223> Preferred TALL-1 Modulating Domains

<400> 548

GIn GIn Thr Pro GIn GIn Lys Lys Trp Asp Leu Leu Thr Lys Gln Trp
i 5 10 : 15

Phe Thr Arg Asn
20

<210> 549

<211> 19

<212> PRT

<213> Artificial Seguence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 549

Ile Gly Ser Pro Cys Lys Trp Asp teu Leu Thr Lys Gin Met Ile Cys
1 ' 5 10 15
Gln GIn Thr

<210> 550

<21l1l> 19

<212> PRT

<213> Artificial Seguence

<220>
<223>» pPreferred TALL-1 Moduiating Domains

<400> 550 :
%ys Thr Ala Ala gTy Lys Trp Asp Leu Lgu Thr Lys Gin Cys Ile Gln
1 15

Gin Glu Lys

<210> 551
<211= 19



<212>
<213>

<220>
<223>

<400>

Pro GIn GIn <210> 567 <211> 19 <212> PRT <213> Artificial Sequence
<220> <223> Preferred TALL-1 Modulating Domains <400> 567 Gin Gin
Glu Trp Glu Tyr Lys Trp Asp Leu Leu Thr Lys Gin Trp Giy 151015 Trp
Leu Arg <210> 568 <211> 19 <212> PRT <213> Artificial Sequence
20> <223> Preferred TALL-1 M&rﬁﬂating Domains <400> 568 His Trp
AASFReaTrpdgyerddP Asp Leu Leu Thr Lys Gin Trp Val Val 151015 GIn
GIn Ala <210> 569 <211> 19 <212> PRT <213> Artificial Sequence
pred 7 st 230 PielRilige abAhd -doipdidating Domains <400> 569 Thr Arg
Pro Leu GIn GIn Lys Trp Asp Leu Leu ThrLys GIn Trp Leu 15 10 15 Arg
5%al Gly <210> 570 <211>19 <212> PRT <213> Artificial Sequence 145 -

val ser 2@y <288> FreferpedshALéal Medulating Demaings <40z hy0 Ser Asp

GIn Trp GIn GIn Lys Trp Asp LetlLeu Thr Lys GIn Trp Phe

GIn Gty Trp

<Z210>
<Z211>
<212>
<213>

<220>
<223>

<400>

552
19 -
PRT
artificial Sequence

Preferred TALL-1 Modulating Domains
552

gaT Trp Gly Thr Trp Lys Trp Asp Leu Lgu Thr Lys GIn Tyr Leu Pro
5 1 15

Pro Gln Gln

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

<220>
<223>

<400>

553

19

PRT

Artificial Sequence

preferred TaLi-1 modulating Domains
553

§1y Trp Trp Glu get Lys Trp Asp Leu Lgu Thr Lys GIn Trb Tgr Arg
1 i

Pro Gln Glin

<2 10>
<211>
<212>
<213>

<220>
<Z223>

<400>

1

554
19
PRT
artificial seguence

Preferred TALL-1 Modulating Domains

554

Thr Ala Gln Gln val Ser Lys Trp Asp Leu Leu Thr Lys Gln Trp Leu
5 10 15

Pro Leu Ala



151015 Trp Asp val <210> 571 - <211> 19 <212> PRT <213> Artificial

sequence <220> <223> Preferred TALL-1 Modulating Domains <400>

571 Gin GIn GIn Thr Phe Met Lys Trp Asp Leu Leu Thr Lys GIn Trp lle 1

510 15 Arg Arg His <210> 572 <211> 19 <212> PRT <213> Atrtificial

Sequence <220> <223> Preferred fALL-i Modulating Domains <400>
<210> 552 Gin GIn Gly Glu Cys Arg Lys Trp Asp Leu Leu Thr Lys GIn Cys Phe 1
:gﬁ‘; g .10 15 Pro Gly GIn <210> 573 <211> 19 <212> PRT <213> Artificial
213> APBYURRES srlRce223> Preferred TALL-i Modulating Domains <400>

2205 573 Gly Gin GIn Met Gly Trp Arg Trp Asp Pro Leu lle Lys Met Cys Leu 1

538 oPeH RGP0 SRIUTRA0NME oA bL> 19 146 <212> PRT <213>

Artificial Sequence <220> <223> Preferred TALL-1 Modulating Domains
<400> 5%%00> 574

GIn Leu Trp Gly Thr Lys Trp Asp Leu Leu Thr Lys Gin Tyr Ile Gln
1 5 10 i5
Gln Ile Met

<210> 556

<211> 19

<212> PRT

<213> aArtificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 536

Trp Ala Thr ser GlIn Lys Trp Asp Leu Leu Thr Lys 6¢In Trp val Gin
-1 5 10 . 15
Gln Asn Met

<210> 557

<Z211> 19

<212> PRT

<213> Artifticial sequence

<22{>
<223> Preferred TALL-1 Modulating Domains

<400> 557

GIn Gin Arg Gin Cys Ala Lys Trp Asp Leu Leu Thr Lys Gln Cys val
1 5 10 15
Leu Phe Tyr

<210> 558

<211l> 18

<212> PRT

<213> Artificial Ssequence

<220>
<Z223> Preferred TaLL-1 Modulating Domains

<400> 558

Lys Thr Thr Asp Cys Lys Trp Asp Leu Leu Thr Lys Gln Arg Ile Cys
1 5 ' 10 15



Gin Gin

GIn GIn Leu Asp Gly Cys Lys Trp ASP LeU LeU Thr Lys GInLys Val 15
10 15 Cys lle Pro <210> 575 <211> 19 <212> PRT <213> Atrtificial
sequence <220> <223> Preferred TALL-1 Modulating Domains <400>
575 His Gly Tyr Trp GIn GIn Lys Trp Asp Leu Leu ThrLys GIn TrpVal 15
10.15 ser Ser Glu <210> 576 <21£4249 <212> PRT <213> Avrtificial
gg&uence <220> <223> Preferred TALL-1 Modulating Domains <400>
576 His GIn GIn Gly GIn Cys Gly Trp Asp Leu Leu Thr Arg lle Tyr Leu 15

210> 5 8 15 ProCys His <210> 577 <211> 19 <212> PRT <213> Atrtificial
<211> 1Bequence <220> <223> Preferred TALL-1 Modulating Domains <400>
<212>  PBT7 Leu I%lis Lys Ala Cys Lys Trp Asp Leu Leu Thr Lys GIn Cys Trp Pro 1
213> AEYISHE et GHFSHh 147 <210> 578 <211> 19 <212> PRT <213>
<220> Artificial Sequence <220> <223> Preferred TALL-i Modulating Domains
<223> Ppreferred TALL~1 Modulating Domains

<400> 559 |

Leu Leu Cys Gln GIn Gly Lys Trp Asp Leu Leu Thr Lys Gin Cys Leu

1 5 10 15

Lys Leu Arg

<210> 560

<211l> 18

<21i2> PRT

<Z13> Artificial Sequence

<220>

<223> preferred TALL-1 Modulating Domains

<400> 560

Leu Met Trp Phe Trp Lys Trp Asp Leu ieu Thr Lys Gin Leu val pro

1 5 10 15

Thr phe

<210> 561

<211l> 19

<212> PRT

<213> artificial seguence

<220>

<223> Preferred TALL-1 Modulating Domains

<400> 561

Gin Gln Thr Trp Ala Trp Lys Trp Asp Leu Leu Thr Lys Gln Trp Ile
1 5 10 . 15

Gly Pro Met

<210>
<21l>
<212>
«<213>

<220>
<223>

<400>

562

18

PRT

Artificial Seguence

Preferred TALL-1 Moduiating Domains
562

Asn Lys Glu Leu Leu Lys Trp Asp Leu Leu Thr Lys Gln Cys Arg Gly



<400> 578 Gly Pro Pro Gly Ser Val Trp Asp Leu Lea Thr Lys lle Trp lle
Gin 151015 GIn Thr Gly <210> 579 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Preferred TALL-i Modulating Domains
<400> 579 lle Thr GIn GIn Asp Trp Arg Phe Asp Thr Leu Thr Arg Leu Trp

1 Leu 1 5%0 15 Pro Leu Arg <210Q> <211>19 <2§> PRT <213>
Artificial Sequence <220> <223> Preferred TALL-i Modulating Domains
<400> 580 GIn GIn Gly Gly Phe Ala Ala Trp Asp Val Leu Thr Lys Met Trp

AT8 S€r |le 151015 ThrVal Pro <210> 581 <211> 18 <212> PRT <213>
Artificial Sequence <220> <223> Preferred TALL-1 Modulating Domains

2105 5<3400> 581 Gly His Gly Thr Pro Trp Trp Asp Ala Lea Thr Arg lle Trp lle Leu

:211> 1475 10 15 148 Gly Val <210> 582 <211> 19 <212>PRT <213> Atrtificial

<212> PSequence <220>

<213> aArtiticial Seguence

<220>

<223> PpPreferred TaLL-1 Modulating Domains

<400> 563

Gly GIln Gln Lys Asp Leu Lys Trp Asp Leu Leu Thr Lys Gin Tyr val

i 5 ' 10 15

Arg Gln Ser

<210> 564

<211> 19

<212> PRT

<213> Artificial sequence

<220> '

<223> preferred TALL-1 Modulating Domains

<400> 564

Pro Lys Pro Cys Gin Gin Lys Trp Asp Lgu Leu Thr Lys Gln %gs Leu
1 5 1

Gly Ser val

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

<220>
<223>

<400>

1

565

19

PRT

Artificial Seguence

preferred TALL-1 Modulating Domains
565

Gly Gln I7e Gly Erp Lys Trp Asp Leu igu Thr Lys Gin Trp ige Gln

Gin Thr Arg

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

<220>
<223>

566

19

PRT .

Artificial Seguence

preferred TALL-1 Modulating Domains



<223> Preferred TALL-i Modulating Domains <400> 582 Val Trp Pro Trp
GIn GIn Lys Trp Asp Leu Leu Thr Lys GIn Phe val 1510 15 Phe GIn Asp
<210> 583 <211> 19 <212> PRT <213> Artificial sequence <220>
<223> Preferred TALL-1 Modulating Domains <400> 583 Trp GIn GIn Trp

<400> 56%er Trp Lys Trp Asp Leu Leu Thr 64Gln Tyrile- 151015 Ser Ser Ser
<210> 584 <211>19 <212> PRT <213> Atrtificial Sequence <220>

val Trp Le203spPiaterked TARLABM 6&UIdg TIomalRsSXa0U® 5B ASH GIn Gin Thr

1 LeU Trp iys Trp Asp LeU LeU Thr Lys GIn Phe lle 1510 15 Thr Tyr met
<210> 585 <211>19 <212> PRT <213> Artificial Sequence <220>

Pro GIn &3> preferred TALL-i Modulating Domains <400> 585 Pro Val Tyr Gln
GIn Gly Trp Trp Asp Thr Leu Thr Lys Lea Tyr lle 149 15 10 15 Trp Asp
Gly <210> 586 <211> 19 <212> PRT <213> Atrtificial Sequence

<210> 567

<211> 19

<212> PRT
<213> Artificial Sequence

<220> , .
<223> ‘Preferred TALL-1 Modulating Domains

<400> 567
‘Gln GIn Glu Trp Glu Tyr Lys Trp ASp igu Leu Thr Lys GIn ;gp Gly
i 5

Trp Leu Arg

<210> 568

<21i> 19

<212> PRT

<213> Artificial sequence

<220> . )
<223> PpPreferred TALL-1 Modulating Domains

<400> 568

His Trp Asp Ser Trp Lys Trp Asp .Leu Lgu Thr Lys Gln Trp ga] val
1 5 1 5

Gin Gln Ala

<210> 569
<21i> 19
<212> PRT
<213> Artificial Sequence

<220> ) ‘
«223> Preferred TALL-1 Modulating Domains

<400> 569

Thr Arg Pro Leu GIn 6In Lys Trp Asp Leu Leu Thr Lys Gln Trp Leu
1 5 _ 10 15
Arg val Gly

<210> 570

<21]l> 19

<212> PRT

<213> Artificial Sseguence



<220> <223> Preferred TALL-1 Modulating Domains <400> 586 Trp Leu
Asp Gly Gly Trp Arg Asp Pro Leu lle Lys Arg Serval GIn 151015 GIn
Leu Gly <210> 587 <211> 19 <212> PRT <213> Artificial Sequence
<220> <223> Preferred TALL-1 Modulating Domains <400> 587 Gly
His.GIn GIn GIn Phe Lys Trp Asp Lé#3Leu Thr Lys GIn Trp Val 15 10 15
2 F%'F‘eﬁﬁéd“%*ﬁﬁzioﬁo%%ﬁa%Bc}n%rﬁélb PRT <213> Artificial Sequence
<220> <223> Preferred TALL-1 Modulating Domains <400> 588 GIn GIn
<400>  54tg Val Gly GIn Phe Trp Asp val Leu Thr Lys Met Phe lle 151015 Thr
ser asp G $65 RAH0HBY 5244 4D TR120RRT <243 Aviificial Srguence
1 <220> <%23> Preferred TALL-1Modulating Domains 159 <400> 589 Gin-
Gin Ala Gin Giy Trp Ser Tyr Asp Ala Leu lle Lys Thr Trp lle 1510 15 Arg
Trp Asp WP Pro <210>590 <211>19 <212> PRT

<210> 571

<211> 19

<212> PRT

<213> Artificial Seguence

<220
<223> preferred TaLL-1 Modulating Domains

<400> 571
Gin G1n GIn Thr Phe Met Lys Trp Asp Leu Leu Thr Lys Gln Trp Ile
1 5 10 : - 15

Arg Arg His

<210> 572

<211> 19

<212> PRT

<213> Artificial sequence

<220>
<223> vpreferred TALL-1 Modulating Domains

<400> 572
Gln Gln Gly Glu Cys Arg Lys Trp Asp Leu Leu Thr Lys Gln Cys Phe
1 5 10 15

Pro Gly Gln

<210> 573

<211l> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 573
%Ty Gin Gin met g?y Trp Arg Trp Asp ;50 Leu Ile Lys Met Egs Leu

‘Gly Pro Sser

<210> 574
<211> 19



<212>
<213>

<220>

<223>
<400>

<213> Artificial sequence <220> <223> Preferred TALL-1 Modulating
Domains <400> 590 Gly Trp Met His Trp Lys Trp Asp Pro Leu Thr Lys
Gin Gin AlaLeu 151015 Pro Trp Met <210> 591 <211>19 <212>
PRT <213> Artificial Sequence <220> <223> Preferred TALL-i
odulating Domains <400> 591 G}&Q—hs Pro Thr Tyr Lys Trp Asp Leu Leu
riFtysGiRehiHed eu 1510 15 GIn Gin met <210> 592 <211> 19
<212> PRT <213> Atrtificial Sequence <220> <223> Preferred TALL-1
» Mpglaling: Rormalg, 14007,59an1 RSN Asn Trp Ser Leu Trp Asp Pro
Leu ThrLys Leu Trp Leu GIn" 1 510 15 Gin GIn Asn <210> 593 <211>
3B <212> PRT <213> Atrtificial sequence 151 <220> <223> Preferred

mn 61n dedlhsh MpdWating, Dorpaing p<4003 893k o1k &TR GPs TvR1LYS Trp Asp

Leu LeuThr Lys GIn Trp Val GIa01 5 10 15 GIn GIn <210> 594 <211> 18

Cys Ile Pro

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

<220>
<223>

<400>

575

19

PRT

Artificial Sequence

preferred TALL-1 Medulating Domains
575

His Gly Tyr Trp Gln GIn Lys Trp Asp Lgu Leu Thr Lys Gln ggp val
1 5 1

Ser Ser Glu

<210>
<Z21l>
<212>
<213>

<220>
<223>

<400>

576

19

PRT

Artificial sequence

preferred TALL-1 Modulating Domains
576

His GIn GIn Gly GIn Cys Gly Trp Asp Leu Leu Thr Arg Ile Tyr Leu
1 5 10 15

Pro Cys His

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

1

577
19
PRT
Artificial segqguence

Preferred TALL-1 Modulating Domains
577

Leu His Lys Ala %ys Lys Trp Asp Leu igu Thr Lys Gln Cys Egp Pro

Met Gln Glin



<210>
<21i>
<212>
<Z213>

<220>
<223>

<400>

<212> PRT <213> Artificial Sequence <220> <223> Preferred TALL-1
Modulating Domains <400> 594 Gly Gin Met Gly Trp Arg Trp Asp Pro
Leu Thr Lys Met Trp Leu Gly 151015 Thr-Ser <210> 595 <211> 8
<212> PRT <213> Atrtificial Seque %? <220> <223> Preferred linker
<400> 595 Gly Gly Gly Lys Gly Gly Gly Gly 15 <210> 596 <211> 8
578212> PRT <213> Atrtificial sequence <220> <223> Preferred linker
%g§400> 596 Gly Gly Gly Asn Gly Ser Gly Gly 15 <210> 597 <211> 8
ared 221 RREegrbazArtificial Sequence <220> <223> Preferred linker
<400>597 152 Gly Gly Gly Cys Gly Gly Gly Gly 1 5 <210> 598 <211>5

predberel FRT213RIAahSeNMRNR
578

Gly Pro Pro Gly Ser val Trp Asp Leu igu Thr Lys Ite Trp %%e Gln
1 5

Gin Thr Gly

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

<220>
<223>

<400>

1

579
19
PRT
Artificial Sequence

preferred TALL-1 Modulating Domains
579

ITe Thr Gin GIn Asp Trp Arg Phe Asp ;gr iLeu Thr Arg Leu {gp Leu
5

Pro Leu Arg

<230
<Z211l>
<212>
«<213>

<220>
<223>

<AQ0>

580

19

PRT

Artificial sequence

preferred TALL-1 Modulating Domains
580

Gin GIn Gly Gly phe Ala Ala Trp Asp val Leu Thr Lys Met Trp Ile
1 5 10 15

Thr val Pro

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

<220>
<223>

<400>

581

18

PRT

artificial Sequence

preferred TALL-1 Modulating Domains
581

Gly HWis Gly Thr Pro Trp Trp Asp Ala Leu Thr Arg Ile Trp Ile Leu
1 : 5 10 15



<220> <223> Preferred linker <400> 598 Gly Pro Asn Gly Gly 15 <210>
599 <211> 228 <212> PRT <213> Homo sapiens <400> 599 Met Asp
Lys Thr His ThrCys Pro Pro Cys Pro Ala Pro Glu Leo Leo 15 10 15 Gly
Gly Pro Ser Val Phe Leo Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25 30
Gly vai Met lle Ser Arg Thr Pro Glu Val Th?"&/s Val Val Val Asp val ser 35 40 45
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50 55
_ 60 Val His Asn Ala Lys Thr Lys Pro Arg GIU Glu GIn Tyr Asn Ser Thr 65
10> 580 7580 Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
<211> 1Asn 859095 Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leo Pro
<212> PRy .roa(JEOQ 105 110 lle Glu Lys Thr lle ser Lys Ala Lys Gly GIn Pro Arg
<213> AGIL PR GIR 115 190 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
<220>  Thr Lys Asn Gin Val 1%0 135 140 Ser Leo Thr Cys Leu Val Lys Gly Phe
<223>  PrRiEBFEGEAASH IR RN 49180 155 160 Glu Trp Glu ser Asn Gly

<400> 582N Pro Glu Asn Asn Tyr Lys Thr Thr Pro 165 170 175 153 Pro Val Leu
Asp ser A % Ser Phe Phe Leu Tyr s Lryi Lg%i[hrgéo\;a 5190 Val
\1/31 e Ws% T;'gf% 18 %’T%SG hG nS%I|528&sn ap?rlté’he éer cys r Val 195 200
205 Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys ser Leu Ser Leu
ohe Gln Kélr? 215 220 ser Pro Gly Lys

<210> 583

<211l> 19

<212> PRT

<213> Artificial Seguence

<220> _ _
<223> pPreferred TALL-1 Modulating Domains

<400> 583

Trp GIn Gln Trp Ser Trp Lys Trp Asp Leu Leu Thr Arg Gln Tyr Ile
1 - ‘5 i 15
ser Ser Ser

<210> 584

<21il> 16

<212> PRT

<213> aArtificial sequence

<220> . )
<223> Preferred TALL-1 Modulating Domains

<400> 584

Asn Gln GIn Thr Leu Trp Lys Trp Asp Egu Leu Thr Lys GIn ihe Ile
1 5

Thr Tyr Mmet

<210> 585

<211l> 19

<212> PRT }
<213>  Artificial Seguence

<220> . .
<223> vpreferred TALL-1 Modulating bomains

<400> 585

pro val Tyr GIn Gln Gly Trp Trp Asp Thr Leu Thr Lys Leu Tyr Ile



225 <210> 600 <211> 275 <212> PRT <213> Homo sapiens <400>
600 Ala Gly Lys Ser Val Thr Cys His Val Lys His Tyr Thr Asn Pro ser 15
10 15 GIn Asp Val Thr Val Pro Cys Pro Val Pro Ser Thr Pro Pro Thr Pro
20 25 30 Ser Pro Ser Thr Pro Pro 1}[415 Pro Ser Pro Ser Cys Cys His Pro
1 Arg 35 49 45 Leu Ser Leu His Agg Pro Ala Leu Glu AspsLeu Leu Leu Gly
Ser Glu 50 55 60 Ala Asn Leu Thr Cys Thr Leu Thr Gly Leu Arg Asp Ala
Trp Asp @er Gly Val 65707580 Thr Phe Thr Trp Thr Pro ser Ser GlyLys Ser Ala
al GIn Gly Pro 8590 95 Pro Glu Arg Asp Leu Cys Gly Cys Tyr ser Val
Ser Ser Val Leu Pro 100 105 110 Gly Cys Ala Glu Pro Trp Asn His Gly
<210> s5kys Thr Phe Thr Cys Thr Ala 115 120 125 Ala Tyr Pro Glu Ser Lys Thr
<211> 1Pro Leu Thr Ala Thr Leu Ser Lys Ser 130 135 140 Gly Asn Thr Phe Arg
<%%§> PBYo Glu Val His Leu Leu Pro Pro Pro ser Glu 145 150 155 160 Glu Leu
<e13> AN Leu Asn Gt Leu val Thr Leu Thr Cys Leu Ala ArgGly 165 170 175
<220>  Phe Ser Pro Lys Asp Val Leu Val Arg Trp Leu GIn Gly Ser GIn Glu 180
<223>  PRgEeTapt BALL o YN ARG AR ?%a'fgf Leu Thr Trp Ala Ser Arg Gin Glu
<400> 5Bg0 Ser 195 200 205 Gin Gly Thr Thr Thr Phe Ala val Thr Ser lle Leu Arg
Val Ala Ala 210 215 220 Glu Asp Trp.Lys Lys Gly As r@eSerCys
e Leu {38 A oy AR el Bt o Blatie Thr o
Lys Thr lle Asp Arg Leu Ala Gly 245 250 255 Lys Pro Thr His Val Asn Val
cIn Leu gﬁepVal val Met Ala Glu Val Asp Gly

<210> 587

<211> 19

<212> PRT :
<213> Artvificial Sequence

<220> ) )
<223> preferred TALL-1 Modulating Domains

<400> 587

Gly HMis Gln Gin GIn Phe Lys Trp Asp Leu Leu Thr Lys GIn Trp val
1 5 ' ' 10 15
Gln ser Asn

<210> 588
<211> 19
<212> PRT
<213> Artificial Seqguence

<220> . i
<223> Preferred TALL-1 Modulating Domains

<400> 588

GIn Gin Arg val Gly Gln Phe Trp Asp val teu Thr Lys Met Phe Ile
1 5 190 15

Thr Gly Sser

<210> 589

<211> 19

<212> PRT

<213> Artificial sequence

<220> . )
<223> Preferred TALL-1 Modulating Domains



260 265 270 Thr Cys Tyr 275 <210> 601 <211> 262 <212> PRT <213>
Homo sapiens <400> 601 Asp Gly Lys Ser Val Thr Cys His Val Lys His
Tyr Thr Asn Pro Ser 1510 15 GIn Asp Val Thr Val Pro Cys Pro Val Pro
Pro Pro Pro Pro Cys Cys 20 25 30 His Pro Arg Leu Ser Leu His Arg Pro
100> sfdaLeu GluAsp Leu Leu Leu 35 4845 Gly Ser Glu Ala Asn Leu Thr Cys
r Leu Thr Gly Leu Arg Asp Ala 50 55 60 Ser Gly Ala Thr Phe Thr Trp
Gin GIn Al Bl SENSErGRErySerAaVal 65170125 186G G G'F;pPIéEPro Glu Arg
1 Asp Leu éys Gly Cys Tyr ser vai%ser ser 85 90 95 ValPeu Pro Gly Cys
Ala GIn Pro Trp Asn His Gly Glu Thr Phe Thr 100 105 110 Cys Thr Ala
Arg Trp RT& His Pro Glu Leu Lys Thr Pro Leu Thr Ala Asn lle 115 120 125 Thr
Lys Ser Gly Asn Thr Phe Arg Pro Glu Val His Leu Leu Pro Pro 130 135
140 155 Pro Ser Glu Glu Leu Ala Leu Asn Glu Leu Val Thr Leu Thr Cys
210> >BRu 145 150 155 160 Ala Arg Gly Phe Ser Pro Lys Asp Val LeuVal Arg
<212> pRtp Leu GIn Gly 165 170 175 Ser GIn Glu Leu Pro Arg Glu Lys Tyr Leu
<213>  ATHITTIH AlaS88KENEEGIN 180 185 190 Glu Pro Ser GIn Gly Thr Thr Thr
<220> Phe Alaval Thr Ser lle Leu Arg 195 200 205 Val Ala Ala Glu Asp Trp Lys
<223> PhyfeBhedAspOiniPhedSertCyg betwah@10 215 220 Gly His Glu Ala Leu
<4p0s> 5b#o Leu Ala Phe Thr GIn Lys Thr lle Asp Arg 225 230 235 240 Leu Ala

Gly Lys Pro Thr His Val Asn Val Ser Val Val Met Ala Glu
g?y Trp Met His Erp Lys Trp Asp Pro %Su Thr Lys Gin Gin Aga Leu
1

Pro Trp Met

<210> 591

<21l> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Preferred TALL-1 Modulating Domains

<400> 591

Gly His Pro Thr Tyr Lys Trp Asp Leu Leu Thr Lys Gin Trp Ile Leu
1 5 10 15

Gln Gin Met

<210> 592

<Z211l> 19

<212> PRT

<213> Artificial sequence

<220> . _
<223> preferred TALL-1 Modulating Domains

<400> 592

Trp ASn Asnh Trp Ser Leu Trp Asp Pro Leu Thr Lys Leu Trp Leu Gin
1 5 10 15

Gln GIn Asn

<210> 593

<2131> 18

<212> PRT

<213> Artificial Sequence



245.250 255 val Asp Gly Thr Cys Tyr 260 <210> 602 <211> 253 <212>
PRT <213> Homo sapiens <400> 602 Glu Gly Lys GIn Val Gly Ser Gly
Val Thr Thr Asp GIn Val Gin Ala 1510 15 Glu Ala Lys Glu Ser Gly Pro
Thr Thr Tyr Lys Val Thr Ser Thr Leu 20 25 30 Thr lle Lys Glu ASP His
<20 Arg Gly Leu Thr Phe GIn G1nAsn ABLSer 35 40 45 Ser Met Cys Val Pro
<223> prASeoll Asp THT AlridieaAtgy/aldrhenala lle 50 55 60 Pro Pro Ser Phe Ala
er lle Phe Leu Thr Lys Ser Thr Lys Leu Thr 65 70 75 80 Cys Leu Val
<400> 5% Asp Leu Thr Thr Tyr Asp Ser Val Thr lle Ser Trp 85 90 95 Asn Ser
Trp Gln Gly Gly Arg Riye Timp Cysp Thel/ kT HriHi<. ¥ hir @sp Trau Vb GIG0 105 110
1 Ser Pro Beu Lys GIn Thr lle Serlﬂ\rg Pro Lys Gly Val AlZ Leu His 115 120
125 156 Arg Pro Asp Val Tyr LeU Leu Pro Pro Ala Arg Glu GIn Leu Asn
GIn GIn Leu 130 135 140 Arg Glu Ser Ala Thr lle Thr Cys Leu val Thr Gly Phe Ser
Pro Ala 145 150 155 160 ASP Val Phe Val GIn Trp Met GIn Arg Gly GIn
Pro Leu Ser Pro Gii 165 170 175 Lys Tyr Val Thr Ser Ala Pro Met Pro Glu
:ﬁgi g 0 Gin Ala Pro Gly Arg 180 185 190 Tyr Phe Ala His ser lle Leu Thr Val
<212> perGlu Glu Glu Trp Asn Thr 195 200 205 Gly Glu ThrTyr Thr cys Val Ala
<213> ArtisfAspeAl®eeuemes Asn Arg val 210 215 220 Thr Glu Arg Thr Val ASP
<220-  LysserThrGly Lys Pro Thr Leu Tyr Asn 225 230 235 240 Val Ser Leu
<223> prAldViaiSenASP mbdllarGly Thm&issTyr

<400> 594

Gly GIn Met Gly Trp Arg Trp Asp Pro Leu Thr Lys Met Trp Leu Gly
1 5 10 : 15
Thr ser

<210> 595

<211l> 8

<212> PRT

<213> Artificial seguence

<220>
<223> preferred linker

<400> 595
g?y Gly Gly Lys gWy Gly Gly Gly

<210> 596

<211> 8

<212> PRT

- <213> Artificial sequence

<220> )
<223> preferred linker

<400> 596
Gly Gly Gly Asn g1y ser Gly Gly
1

<210> 597

<211- 8

<2i2> PRT

<213> Artificial Seguence

<220> _
<223> preferred Tinker

<400> 597



245 250 <210> 603 <211> 232 <212> PRT <213> Homo sapiens <400>
603 Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 1
510 15 Pro Giu Leu Leu GlyGly Pro Ser Val Phe Leu Phe Pro Pro Lys
Pro 20 25 30 Lys Asp Thr Leu Me&lg Ser Arg Thr Pro-Glu Val Thr Cys
cly iy &8} 8k 30 ¢Q:4p @) Asp Val Ser HisGlu Asp Pro Glu Val Lys Phe Asn
1 Trp Tyr Mal 50 55 60 Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro
Arg Glu Giu GIn 6570 7580 Tyr Asn Ser Thr Tyr Arg Val Val ser Val Leu
<210> 5ghr Val Leu His GIn 85 90 95 ASP Trp Leu Asn Gly Lys GIU Tyr Lys Cys

2%'}:22 gL-P/S ValSer Asn Lys Ala 100 105 110 157 Leu Pro Ala Pro lle Glu Lys Thr

<213 Ail@; Bekiladts Maders Sly Gin Pro 115120 125 Arg Glu Pro Gin val Tyr Thr
LeU Pro Pro Ser Arg Asp GIU Leu Thr 130 135 140 Lys Asn Gin vai Ser
:g%gi P*ﬁei;,é\;/[’k’%dCyg, ey Val Lys Gly Phe Tyr Pro ser 145 150 155 160 Asp he
Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr 165 170 175
<400>  5$8s Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 180
Gly pro AdP é%) Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe
1 195 -2005205 Ser cys ser Val met His Glu Ala Leu His Asn His Tyr Thr
Gin Lys 210 215 220 Ser Leu ser Leu Ser Pro Gly Lys 225 230 <210>

<210> 5604 <211> 232 <212> PRT
<211> 228

<212> PRT

<213> Homo sapiens

<400> 599

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
1 5 10 15

Gly G1y Pro ggr val Phe Leu Phé ;go Pro Lys Pro Lys ggp Thr Leu

met Ite Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser

- Wis Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
50 55 : 60

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
65 70 75 80

Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
: 85 90 as

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
: 100 105 - 110

ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin
115 120 125

val Tyr Thr Leu Pro Pro $Ser Arg Asp Glu Leu Thr Lys Asn GIn val
130 135 140

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp.lie Ala val
145 1590 155 160

Glu Trp Glu ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
165 170 i75



Pro val
val Asp

Met His
210

Ser Pro
225

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

<400>
Ala Gly
1

Gin Asp
ser Pro
Leu Ser

50
Ala Asn
65
Thr Phe
Pro Glu
Gly Cys
Ala Tyr

130
Gly Asn

Glu Leu

Phe Ser

<213> Homo sapiens <400> 604 Glu Pro Lys ser Cys Asp Lys Thr His
Thr Cys Pro Pro Cys Pro Ala 151015 Pro.Glu Leu Leu Gly Gly Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro 20 25 30 Lys Asp Thr Leu Met lle Ser
“Arg Thr Pro Glu Val Thr Cys Val Val 35 40 45 val ASP Val Ser His Giu

Asp Pro Glu Vval L f Phe Asn Tr val 50 55 60 ASP Gly Val Glu.Val
5 ASh AR LA)é"T%/ Yys%r ﬁrg‘%‘?u W &ln %5 23580 TVr Asn Ser
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn 8590 95 Asp Trp
Leu Asn Gl s Giu Tyr Lys Cys Ly er Asn Lys 400 105 110
8 PTo Al é}%‘ﬁ%%uﬂg/ﬁr%ﬁ A é?ea:(ﬁ%/i% gggyé%ly In'Bro 115 120
125 158 Arg Gill Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met

afll 139 122 141 ks A58 Gl Vgl SanLeyeTRECYshald Valys Gly Phe
yr Pro Ser 145 153 155 160 Asp lle Alagal Glu Trp Glu 5er Asn Gly
GIn Pro Glu Asn Asn Tyr 165 170 175 Lys Thr Thr Pro Pro Val Leu Asp
p Gly Ser Phe Phe Leu Tyr 180 185 190 Ser Lys Leu Thr Val ASP
Lys Ser Arg Trp GIn GIn Gly Asn Val Phe 195 200 205 Ser Cys Ser Val
met His Glu Ala Leu His Asn His Tyr Thr GIn Lys 210 215 220 Ser Leu
&5@r Leu Ser Pro Gly Lys 225 230 <210>. 605 <211> 279 <212> PRT
2Z213> Homo sapiens <400> 605 Glu Leu Lys Thr Pro LeU Gly Asp Thr

Eﬁ?& Hig,Thr Cys Pro Arg Cys 151015

600

Lys Ser val Thr Cys His val L%s His Tyr Thr aAsn igo ser
5 1 :

val Thr val Pro Cys Pro val Pro Ser Thr Pro Pro Thr Pro
20 25 30

ser Thr Pro Pro Thr Pro Ser Pro Ser Cys Cys His Pro Arg
35 40 45

Leu His Arg Pro Ala Leu Glu Asp Leu ggu Leu Gly Ser Glu
55 .

Leu Thr Cys Thr Leu Thr Gly Leu Arg Asp Ala Ser Gly vai
70 75 80

Thr Trp Thr Pro Ser Ser Gly Lys Ser Ala val Gln Gly Pro
85 90 95

Arg Asp Leu Cys Gly Cys Tyr Ser val Ser Ser val Leu Pro
100 . 105 110

aAla Glu Pro Trp Asn His Gly Lys Thr phe Thr Cys Thr Ala
115 120 125

pro Glu Ser Lys Thr Pro Leu Thr Ala Thr Leu Ser Lys Ser
' 135 140

Thr phe Arg Pro Glu val His Leu Leu Pro Pro Pro Ser Glu
150 _ 155 160

Ala Leu asn 6lu Leu val Thr Leu Thr Cys Leu Ala Arg Gly
165 170 175

Pro Lys Asp val Leu val Arg Trp Leu GIn Gly Ser Gin Glu
180 185 190 .



Pro Glu Pro Lys 5er Cys Asp Thr Pro Pro Pro cys Pro Arg Cys Pro 20 25
30 Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro CyS Pro Arg Cys Pro Glu
35 40 45 Pro Lys 5er Cys ASP Thr Pro Pro Pro Cys Pro Arg Cys Pro Ala
Pro 50 55 60 Glu LeU Leu Gly Gly Pro 5er Val Phe Leu Phe Pro Pro LyS
Pro LyS 65 70 75 80 Asp Thr Leu*™et lle 5er Arg Thr Pro Glu Val Thr
Cys val Val Val 85 90 95 Asp Val 5er His Glu Asp Pro Glu Val GIn Phe

Leu Pro AxG Gy Tys VRl Aseu 1T 106P1A0GHE VAMGIE YRIH K A& ARL LYS Thr

Gin

Glu
225

Ala

Gly
210

Asp

LEQ

Pro ArgGlu Glu GIn"Phe 115 120 125 159" Asn Ser Thr Phe Arg Val
Val 5er Val Leu Thr Val Leu His GIn Asp 130 135 140 Trp Leu Asn Gly
s S TWL%%%%&@\/&FS&%EB% atfé VEA5* 1504185 160 Pro
Ala Pro lle Glu Lys Thr lle Ser Lys Thr Lys Gly GIn Pro Arg 165 170 175
Glu Pro GIn Val Tyr Thr,Leu Pro Pro Ser Ar G||.‘I Glu Met Thr Lys 180
T8 190 meh Y VaPsERLENeriPEyR EE e@a\/ y Piie Sy Pro Ser
Asp 195 200 205 lle Ala Val Glu Trp Glu Ser 5er Gly GIn Pro Glu Asn
Asn Tyr Asn 210 215 220 Thr Thr Pro Pro Met Leu Asp-.ser. ASP Gly Ser
E’rﬁoe lP%I%Je Jr El%ﬁ i%'rr g éﬁ %Zﬁoe I_A)?g L(?Sérl.f’TE‘?\/&ES%)e ysser Arg
Trp GIn GIn Gly Asn lle Phe 5er 245 250 255 Cys ser val Met His Glu Ala

LyS Pro ch'ﬁp Fis ASR A'g, Rhe TInGIR 1 (2 SRE+280:269,2 {8 1L gL,SET-eu Ser Pro

y 268275 <210> 606 <2EE> 228 <212> PRT {283> Homo sapiens
<400> 606

Thr Cys Tyr

<210>
<21l>
<212>
<213>

<400>

275

601

262

PRT _
Home sapiens

601

Asp Gly Lys Ser val Thr Cys His val Lys His Tyr Thr Asn Pro Ser
1

Gln

His

Gly

Senr

65

Gn

val

Cys

Thr

AsSp

Pro

Ser

50

Gly

Gly

l.eu

Thr

5 . 10 15

val Thr val Pro Cys Pro val Pro Pro Pro Pro Pro Cys Cys
20 25 30

Arg Ley Ser-teu His Arg Pro Ala Leu Glu Asp Leu teu Leu
35 40 45

Glu Ala Asn Leu g?r Cys Thr teu Thr ggy Leu Arg Asp Ala

Ala Thr Phe Thr Trp Thr Pro Ser Ser Gly Lys Ser Ala val
70 75 80

Pro Pro Glu Arg Asp Leu Cys Gly Cys Tyr Ser val Ser Ser
85 90 95

Pro Gly Cys Ala Gln Pro Trp Asn His/G}y Glu Thr Phe Thr
100 105 110

Ala Ala His Pro Glu Leu Lys Thr Pro teu Thr Ala Asn Ile
115 - 120 i25

ser Gly Asn Thr Phe Arg Pro Glu val His Leu Leu Pro Pro
135 C 140



Pro ser
145

Ala Arg
Sar Gln
Glu Pro

val Ala
210

Gly #is
225

Leu Ala
val Asp

<210>
«211>
<212>
<Z13>

<400>
Glu Gly
1

Glu Ala
Thr Ile
Sar Met

50

Pro Pro
65
Cys Leu

Asn Ser

Ser Pro

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val 1510
15 Ala Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20
25 30 Met lle Ser Arg Thr Pro Glu ValThr cys Val Val Val Asp Val 5er 35
40 45 His Glu Asp Pro Glu Val GIn Phe Asn Trp Tyr Val ASpGly Val Glu
50 55 60 Val His Asn Ala I@iys Thr L4 gro Arg Glu Glu GIn Phe Asn Ser

Thr B8 7°7548 Ptk ATY G8F Vi'séR VdiTel®thr Val V31 B GIn Asp

Trp Leu Asn 85 90 95 160 Gly Lys Glu Tyr Lys Cys Lys Val ser Asn Lys

I u Pro Ala Pro 100 1 0 lle Glu Lys. Thr lle Ser Lys Thr Lys Gly
@I% Egrg é%;f élﬁoP{égélﬁs g\ga izlb%zia%/alt\férﬁ} r IL‘gﬂ égq,n PG:‘loy Ser Arg Glu
Glu Met Thr Lys AsnGlIn Val 130 135 140 Ser Leu Thr Cys Leu Val Lys
Sy Pl T Ay Ser.AspJle fla.\al 145430 165 160 Gl g Glu Ser
Asn 3y GIn Pro Glu Asn AsgsTyr Lys Thr Thr Prod5 170 175 Pro Met
Lets Asp Ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr 180 185 190
Y&l A3R e serAn A RHBIRIEIN GIYASNHal Bbie Bet G Sergval 195
209 205 Met His Giu AlgdLeu His Asn His Tyr2Thr Gin Lys 5er Leu 5er
Leu 210 215 220 5er Pro Gly Lys 225 <210> 607 <211>229 <212>
RRTcI413sHamposapiens ¢340Rzp601 -GhisSetelry s iy Mety ¥4 Pro Cys
Pro Ser Cys Pro Ada®ro Glu Phe 15 10229 Leu Gly Gly Pro 5er Val Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr 20 25 30

Glu Ala Leu Pro Leu Ala Phe Thr Gin Lys Thr Ile Asp Arg
230 235 240

Gly Lys Pro Thr His val Asn val Ser val val Met Ala Giu
245 250 : 255

Gly Thr Cys Tyr
260

602

253

PRT X
Homo sapiens

602
Lys Glin ga1 Gly ser Gly val Xgr Thr Asp GIn val g%n Ala

Lys Glu ser Gly Pro Thr Thr Tyr Lys val Thr Ser Thr Leu
20 25 30

Lys Glu Asp His Arg Gly Leu Thr Phe GIn Gin Asn Ala Ser
35 40 45

Cys val Pro Asp Gin Asp Thr ala Ile ggg val pPhe Ala Ile
_ 55

ser Phe Ala Ser Ile phe Leu Thr Lys Ser Thr Lys Leu Thr
70 75 8O

val Thr Asp Leu Thr Thr Tyr Asp Ser val Thr Ile Ser Trp
85 . 90 a5

Gly Glu Arg phe Thr Cys Thr val Thr His Thr Asp Leu Pro
100 105 110

Leu Lys GIn Thr Ile ser Arg Pro Lys Gly val Ala Leu His
115 120 125



ASp
LyS
TyT
Gly
Thr

225

- val

Pro

Lets Met lle Ser Arg Thr Pro Glu Val Thr Cys Val val val Asp Val 35 40 45
5er GIn Giu Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp Gly Val 50 5S
60 Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu G1nPhe Asn Ser 65
70 7580 Thr Tyr Arg Val Val Ser Val Lets Thr Val Leu His GIn Asp Trp
Leu 8590 95 161 Asn Gly Lys GlusByr Lys Cys Lys Val ser Asn Lys Gly
Leu Pro Ser 100 105 110 - Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn

~B50ATG-G I Pro 1115 A2 A2b f3ln valg Tyl J inheueRradara.&er in Glu Glu

130 Met Thr Lys Asn Gl 130 135 140 Val 88¥ Leu Thr Cys Leu Val Lys Gly

Glu

val

TYF

Phe

Gy

210

Giu

Ser

<210>
<Z211>
<212>
<Z213>

<400>

- Phe Tyr Pro ser Asp lle Ala 145 150 155 160 val Glu Trp Glu 5er Asn Gly
s@inREofaluASE AsR TykLysul ke Thmt661376He7SePrerBraMal Leu Asp
- Ser Asp Gly 5 Phe Phe Leu. Tyr érArg Leu 180 185 188°Thr val Asp
~ LyS Ser.Ara Trp GIn Glu Gly Asn Val Phe ser cys 5er 195 200 205 Val
pivietvills Ghu Ata Ivea HIASToHIS TVETThPIGin-EysBer Per) 8&¢ 210 215 220
Leu 5er&u Gly Lys 225 <210¥808 <211> 253 <2122 PRT <213> -
Artificial Sequence <220> <223> Consensus sequence. <220> <221>
VRSt festure k@ e (Des, Prglg,’fzsm, 7hn 798, ;![5% Qg62497, 204-206,
andFY252-253) <223> Atpositions 2, 5, 7, 13, 2334, 71, 138, 152, -
186-187, 204-206, and 252-253, xaa is any amino acid or is absent. .
%%dﬁbq 6 GTIDEX%%*L%§¥P*a§eAsﬁ]Xa§ ?hg&aFWO%QSTIBFO xaa Cys
ro Ala ‘

Thr Tyr Thr Cys val Ala His Asp Ala Leu Pro Asn Arg val
- 215 220

arg Thr val Asp Lys Ser Thr Gly Lys Pro Thr Leu Tyr Asn
230 235 240

Leu val Met Ser Asp Thr Ala Gly Thr Cys Tyr
245 250

603
232
PRT
Homo sapiens

603

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala

1
Pro
Lys
val
ASp
65

Tyr

ASD

Glu

ASD

ASp

50

Gly

CASH

Trp

5 0 , 15

teu Leu Gly Gly Pro Ser val phe Leu Phe Pro Pro Lys Pro
20 25 30

Thr Leu Met Ile Ser arg Thr pro Glu val Thr Cys val val
35 40 45

val ser His Glu Asp Pro Glu val Lys Ege Asn Trp Tyr val
55 '

val ¢Tu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
70 75 80

ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn
85 90 g5

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
100 C 105 110



Leu
Arg
LyS
145
ASD
Lys
Ser

Ser

Ser
225

151015 Pro Glu Leu Leu Gly Gly Xaa xaa Xaa xaa Xaa xaa Xaa xaa
xaa Xaa 20. 25 30 Xaa Xaa Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr.LeU 35 40 45 Met lle ser Arg Thr Pro Glu Val Thr cys Val Val
Val Asp Val Ser 50 55 60 162 His Glu Asp Pro Glu Val xaa Phe Asn Trp
Tyr Val Asp Gly Val Glu 65 70 758 Val His Asn Ala Lys Thr Lys Pro Arg
Pro ggu?e;m Bif BHe sh 357 THe §500-85 AV AYg VPVAISEFBal Leu Thr
al Leu His Gin Asp Trp Leu Asn 100 105 110 Gly Lys Glu Tyr Lys Cys
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 115 120.125 lle PC}%Iu Lys Thr lle
STu 268, WA 1Y% Y45 GF PPN GG T30 158 40 6in Val Tyr
Thr Leu Pro Pro Xaa ser Arg Glu Glu Met Thr Lys Asn 145 1S0 155 160
in Val Ser Leu Thr Cys Leu Val.Lys Gly.Phe Tyr Prao.Ser Asp lle 165 170
Asn G l?S\jﬁf?las\(?gll ﬁ@l #55 é’us §’eeruAs%+ y?;i}?[? asahge(argy %§8Il§%§sn ASn Tyr

180 185 190 Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly xaa xaa xaa
o £58\PReGI95R0205 Phed euiTyiSerbys ey IHH YahAgp Lys ser Arg
rie ATrp C?in &jg%lé)zm 215F 220 As-%yVal Phe ser Cys Savyal%ll%/let His Glu
Ala Leu His Asn His Tyr 225 230 235 240 Thr Gin Lys ser Leu Ser Leu
The TRETFHD Y L¥S X33 %3p 24p 228 521026085 20> 183 17212> PRT
<21Bs0Artificial sequence ¥220> <223> AmgenF®&equence <400> 609
GIU Gly Gly Gly Gly Gly Asp Lys Thr His Thr Cys Pro Pro Cys Pro

Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gin Gly Asn val phe
195 -200 205 ‘

Cvs Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys
210 ' 215 220

lLeu Ser Leu Ser Pro Gly LyS
230

<210> 604
<211> 232
<212> PRT
<213> Homo sapiens

<400> 604

Glu
1

Pro.

Lys

va'l

ASP

65

Tyr

ASP .

teu

Pro Lys Ser Cys Asp Lys Thr His Egr Cys Pro Pro Cys igo Ala
5

Glu Leu Leu Gly Gly pPro Ser val Phe Leu Phe Pro Pro Lys Pro
20 : 25 30

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val
35 , 40 45

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val
50 55 60 -

aly val Glu.val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
. 70 75 80

Asn Ser Thr Tyr Arg val val ser val teu Thr val Leu His GlIn
85 90 95

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala
100 , 105 110

pro Ala Pro Ile Glu Lys Thr Ile Ser tys Ala Lys Gly Gin Pro
R 120 : ’ 125



Arg

Lys

Asp

Lys

ser

Ser

sar
225

151015 Ala Pro Glu Leu Leu Gly Gly Pro ser Val Phe Leu Phe Pro Pro
Lys 20 25 30 Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr
cys Val 3540 45 163 Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
Phe Asn Trp Tyr 50 55 60 val Asp Gly ValGlu val His. Asn Ala Lys Thr Lys
Pro Arg Glu Glu 65 70 75 80 GInIP$r Asn Ser Thr Tyr Arg Val Val Ser val
Leu Thr Val Leu His 85 90 95 GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
clu reyselhiysvial Ber AGn Lys AQ0 &b 44:0 Atg Lleu RruAlatPrdteGlu Lys Thr
130 lle ser Lys Ala Ly53&ly GIn 115 120 12534Fro Arg G1u Pro GIn Val Tyr Thr
Leu Pro Pro Ser Arg Asp Glu Leu 130 135 140 Thr Lys Asn GIn Val ser
Asn c3endig Jep Gin Ghr GlysAseu\Ved Phe seF11451¢ 50/ 1557268 1ICys Ser Val
Met His Glu A¥ Leu His Asn His Ty¥*Phr GIn Lys Ser 165 %0175 Leu
Ser Leu Ser Pro Gly Lys 180 <210> 610 <211> 205 <212> PRT <213>
ITe ARathas raftusT=UG0s GEO 36P \lﬁl&Pﬁéﬂlé"Phéh‘rd*P‘ro‘\g STFHr Lys Asp Val
Leu Thr & Thr 151015 Leu™ffr Pro Lys Val Thr'C)jl“s al Val Val Asp
lle Ser GIn Asn Asp 20 25 30 Pro Glu Val Arg Phe Ser Trp Phe lle Asp
Thr TAépP\g@ &0 Val rhgurﬁﬁﬁsgggowA@éEGﬁ?’ﬂf’rg*ﬁi AggaLr% iU Lys GIn
Ser,&sn Ser Thr Leu Arg sér 50 55 60 Val Ser Glu Leu Pro lle Val His Arg

Asp Trp Leu Asn Gly Lys Thr 65 70 75 80 Phe Lys Cys Lys Val Asn Ser
Lys E@é{ﬂﬁ% P%P A&é%%&l@l@@ﬁuﬁ&% G’?ﬁ G%)n %h(l)ssr Xsn \yasl Xﬁe

Cys ser val Mmet His Glu Ala Leu His Asn His Tyr Thr GlIn Lys
210 215 220

teu Ser Leu Ser Pro Gily Lys
230

C 210> 605
<21l> 279
. <212>  PBRT
«<213> Homo sapiens

<400> 605

Glu
1
Pro
Giu
Fro
Glu
65
 Asp
Asp

Gy

Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys

Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
: 20 25 . 30

Pro Lvys Ser Cys Asp Thr Pro Pro Pro Cys Pro igg Cys Pro Glu
35 40 :

Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro égg Cys Pro Ala Pro
50 55

Ley Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
70 ’ 75 ‘ 80

Thr teu Met Ile Ser Arg Thr Pro Glu val Thr cys val val val
85 90 95

val ser #is Glu Asp Pro Glu val Gln Phe Lys Trp Tyr val Asp
100 105 116

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GlIn Phe
115 120 © 7123



8590 95 164 Ser lle Ser Lys Pro Glu Gly Thr Pro Arg Gly Pro Gin Val Tyr
Thr 100 105 110 Met Ala Pro Pro Lys Glu Giu Met Thr Gin Ser Gin val
Ser lle Thr 115 120 125 Cys Met Val Lys Gly Phe Tyr Pro Pro Asp lle Tyr
Thr Glu Trp.Lys 130 135 140 Met Ash Gly Gin Pro Gin Glu Asn Tyr Lys

sn_Thr Pro Pro Thr met 145 1501985 160 As hrA?\ ly Ser Tyr Phe
AsT i%g T Euplf?/rﬁggr Ef‘/g @é‘é ASh Va LLy%uLys ’ié&%ﬁf > G jgrk%‘r%rp Gin Gin
Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu 180 185 190 Giy Leu His
rrp Lew AGTHILS S THLGULYG.Serd oy Serlis, 95,300,208, £210> 611 <211>
12? e %5 2f¥> 11§§5Artﬁ|gc_:la% egg,fenge <52205%<223>1@0nsensus
sequence. <220> <221> misc_feature <222> (9)..(9) <223> xaa can be
Pro Ala p?BYﬂ%“&?HyL%ECWP@%”BQP agd 7203 <23} >cmisefeaiye <222>
(12)..(12)65223> xaa can be aryfaturally occurring aidiho acid <220>
<221> misc_feature <222> (14)..(14) <223> xaa can be any naturally
Glu pro GORCUANNG@MIAG aeid rrd2BPo<2ed nmyseliratrasct22BP (14)..(17) <223>
xaalédn be any naturally oB&urring amino acid <220> <221> misc_feature
Asn GIn val Ser Leu Thr Cys Leéu val Lys Gly Phe Tyr Pro Ser Asp
195 , 200 ' 205
ITe Ala val Glu Trp Glu Ser Ser Gly Gln Pro Glu Asn Asn Tyr Asn
210 215 - 220
Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe“Phe Leu Tyr Ser
225 230 ‘ 235 - 240
Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn ITe Phe Ser
. 245 250 255
Cys Ser val Met His Glu Ala Leu His Asn Arg Phe Thr GlIn Lys Ser
260 265 270
Leu Ser Leu Ser Pro Gly Lys
275
<210> 606
. <2311> 228
<212> PRT
<213>  Homo sapiens
<400> 606

Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro Pro val
1 ' 5

10 15

Ala Gly Pro ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

20 - 25 30

Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser

35 40 45

His GTu Asp Pro Glu val GIn Phe Asn Trp Tyr val asp Gly val Glu
50 .

55 60

val His Asn aAla Lys . Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr

65

70 73 80

Phe Arg val val Ser val Leu Thr val val His GlIn Asp Trp Leu Asn

8> . S0 95



Gly Lys
Ite Glu

val Tyr
130

ser Leu
145

Glu Trp
Pro met
val Asp

l Met His
210

ser Pro
225

<222> (20)..(20) <223> xaa can be any naturally occurring amino acid
<220> <221> misc_feature <222> (30)..(31) <223> xaa can be any
naturally occurring amino acid <220> <221> misc_feature 165 <222>
(38)..(38) <223> Xaa can be any naturally occurring amino acid <220>
<221> misc_feature <222> (43).. %) <223> xaa can be any naturally
occurring amino acid <220> <221> misc_feature <222> (48)..(48) <223>
cXaargan be apy naturely ceeumimg amikdacidu <A20Ak22te
mistYfeature <222> (50).%89) <223> xaa can bd-Hhy naturally occurring
amino acid <220> <221> misc_feature <222> (52)..(54) <223> xaa can .
Lipe athy Mdtiradly eesuifing lamitdacidn <220%xp21s MmiscGigature <222>
1@6)..(56) <223> xaa ¢afl be any naturally oc]c?LPrring amino acid <220>
<221> misc_feature <222> (58)..(58) <223> xaa can be any naturally
TBECUfHNGranfifie %?Ej ATBR O3 8D MeisED FehMired E2825 169)..(62) <223>
xaa can be any natdrally occurring amino acid <220>- :

Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile ala val
150 7155 . 180

Glu Ser Asn Gly GIn Pro Giu Asn Asn Tyr Lys Thr Thr Pro
165 170 175

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
180 . 185 180

Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val
195 200 . 205

Glu A?a Leu His Asn His Tyr‘Thr Gin Lys Ser Leu Ser iLeu
215 220

Gly Lys

o <210> 607 .
<21l> 229
<212> PRT
<213> Homo sapiens

C <400> 607

Glu ser
1 .
Leu Gly
l.eu Met

Ser GlIn
50

- glu val
&5

Thr Tyr

Lys Tyr Gly Pro Pro Cys Pro ier Cys Pro Ala Pro ggu phe
5 0 '

Gly pPro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
20 25 30

Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val

35 ‘ : ' 40 45

Glu Asp Pro Glu §?1 Gin Phe Asn Trp g%r val asp Gly val

Mis Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser
' S 70 75 80

Arg val val ser val Leu Thr val Leu His Gln aAsp Trp Leu
85 ' 50 ‘ . 95



ASn

ser

- gln

val

145

val

Pro

Thr

val

Leu
225

Gly

Ile

val

130

Sef

Glu

Prro

val

Met

210

Ser

<210>
<Z211>
<212>
<213>

<220>
<223> .

<220>
«221>

<222

<223

<400

<221> misc_feature <222> (64)..(64) <223> xaa can be any naturally
occurring amino acid <220> <221> misc_feature <222> (67)..(67) <223>
xaa can be any naturally occurring amino acid <220> <221>
MISC_FEATURE <222> (69)..(69) <223> Xaa can be any naturally
occurrin1g amino acid <220> <22 1¥hisc feajure <222> (73)..(73) <223>
LyadeUn'BE &nfy rfatar&ily ourtig Aflind actdY LEHE L8 misc_feature
<222> (80)..(80) <223> Xaa can be any naturally occurring amino acid
61530% SRRl feaeg, <222 (80).(88) 5293 A Ay be any
igLétﬁ}’élly occurring anﬁ@ acid 232051 -<;é§1> r%isc_feature <222>
(90)..(90) <223> xaa can be any naturally occurring amino acid <220>
<221> misc_feat 2>(103).. > can.bgiany naturally .
T %cﬁﬁrr%ea&rﬁiﬁg gé% Eéfz%ﬁ&%%@%ﬁéﬁﬂ%%z%}l (Efg4)..(104)
<223> xaa can be any naturally occurring amino acid <220> <221>

Lgﬂﬁweé;w%ﬁ%;z (L%ﬁ?s?)ﬂg;l%eﬁ;-gfaa?@as@am@s any nfggra"y

occurring antipd aci

Trp Glu Ser Asn Gly GTn Pro Glu Asn Asn Tyr Lys Thr Thr
6y 170 175

val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser Aﬁg Leu
180 185 190

ASp Lys Ser Arg Trp 6in Glu Gly Asn val phe Ser Cys Ser
185 200 - 205

Mis aTu Ala Leu His Asn His Tyr Thr &6ln Lys Ser Leu Ser
3 ‘ 220
Leu Gly Lys

608
253
PRT
artificial Sequence

consensus seguence.

misc_Teature

(2,5, 7, 13, 23-34, 71, 138, 152, 186-187, 204-206, and )..(252-253)

At positions 2, 5, 7, 13, 23-34, 71, 138, 152, 186-187, 204-206,
and 252-253, Xaa 1s any amino acid or is absent.

608

Glu Xaa Lys Ser Xaa Asp Xaa Thr val igo Cys Pro Xaa Cys ;go Ala
1 5

Pro Glu Leu Lteu Gly Gly Xaz Xaa Xaa Xaa Xad Xaa Xaa Xaa Xaa Xaa
20 5

30

Xaa Xaa Pro Ser val Phe Leu pPhe Pro Pro Lys Pro Lys Asp Thr. Leu
_ 45

35 40

Met Ile Ser Arg Thr Pro Glu val Thr Cys val Eg1 val Asp val ser
50 :

55



His
65

. val
Tyr
Gly
Iie
GIn
145
GIn
Ala
LyS
rhe
ASTE
225

Thr

Glu
His
Arg
Lys

Gy

130

val
va'l
val
Thr
Leu
210
val

Gln

<210
<211>
<212>

<213

220>

<223>

T 400>

1 <220> <221> misc_feature <222> (114)..(114) <223> Xaa can be any
naturally occurring amino acid <220> <221> misc_feature <222>.
(116)..(116) <223> xaa can be any naturally occurring amino acid <220>
<221> misc_feature <222> (122)..(123) <223> xaa can be any naturally

- occurring amino acid <220> <221%6inisc_feature <222> (137)..(137)
<223> xaa can,be_anynaturally gccurrin N0 acid,, <220> <221>

" |52§i?ea8:[%1r£gr22§§a> %1214?0 N 12‘1%5'2%%;%1:? c%n(%%} z;{r?f rﬁlarally
occurring amino acid <220> <221> misc_feature <222> (144)..(145)

A7 XAdsCanbe any naturally Reeuiring ampino AgidssR 20 <221>
misc_feature <222> (150)..(15%) <223> xaa can be &y naturally
occurring amino acid <220> <221> misc_feature <222> (155)..(155)

va22371 xa@-cambeanymatusally Qceurging @i aeid L s220n <221>
mistOfeature <222> (159)14159) <223> xaa canid& any naturally
occurring amino- acid <220> <221> misc_feature <222> (173)..(173)

ggm Xa@scapsbewwlglohwaallyamwximgani'ga;a mcidala pro

Lys Thr Ile Ser Lys Ala Lys Xaa Gly GlIn Pro Arg Giu Pro
135 140

Tyr Thr Leu Pro Pro Xaa Ser Arg Glu Glu Met Thr Lys Asn
150 . 155 160

ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
165 170 175

Glu Trp Glu Ser Asn Gly GIn Xaa Xaa Pro Glu Asn Asn Tyr
180 185 . _ 190

Thr Pro Pro Met Leu Asp Ser Asp Gly Xaa Xaa Xaa Ser Phe
185 200 205

Tyr Ser Lys Leu Thr val Asﬁ Lys Ser Arg Trp Gin GlIn Giy
215 o 220

Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr

- 230 - - 235 240
Lys Ser Leu Ser teu S$Ser Pro Gly Lys Xaa Xaa
245 250 '
609
183

PRT

Artificial Sequence

Amgen. FC seguence

609

Glu 6Ty Gly Gly Gly Gly Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 '

10 15

Ala Pro Glu Leu lLeu Gly Gly Pro ser val Phe Leu Phe ggo Pro Lys
. 20 ,

25

Pro Lys Asp Thr Leu Met Ite Ser Arg Thr Pro Glu val Thr Cys val
_ 35 .

40 45



167 <220> <221> misc_feature <222> (175)..(175) <223> xaa can be
any naturally occurring amino acid <220> <221> misc_feature. <222>
(177)..(178) <223> xaa can be any naturally occurring amino acid <220>
<221> misc_feature <222> (184)..(184) <223> Xaa can be any naturally -
occurring amino acid <220> <221=>"misc_feature <222> (200)..(200)
' <223> xaa can be any naturally occurring amino acid <220> <221>
val vai %%djfba‘tﬁfe”k%%ﬁ (285)P [906) w223 Lyga 'ih HENahiPAdirally
occurring amino acld <400> 611 ser Val Phe lle Phe Pro Pro Lys xaa Lys
ASP xaa LeU xaa lle ser 1 510 15 xaa Thr Pro Xaa val Thr.Cys Val Val
gg'l ASP §Jy| X3p ﬁéus§$1<a’5‘ RahSRsh! D(-¥% g@rpfé’ %IBPVa‘f‘[?/sGﬂ’%eggﬁa Trp Phe
lle Asp xaa Val Glu Val His xaa 35 40 45 Ala xaa Thr xaa xaa Xaa Glu
. xaa GIn xaa Asn Ser TVhrTXf\;}a_!Ar xaa OL55 6%{Val r xag.Leu Xaa lle
Gin Tyr 330, $HE %95 K%E) Jf'ﬂg L8u ASh rLyg xas 6570 75'8 gllbhe iys Cys Lys
Val xaa xaa xaa Ala xaa Pro Ala Pro lle Glu Lys 85 90 95 Ser lle Ser Lys -
a xaa Gl aPr Pr Val Tyr, 0 Leu Xaa
~ Gln Asp ﬁ-?é 235 ﬁg /iés% gﬁéﬁ%&i&i@%@g@%ﬂﬁ A T%r%)?' 2 120 125
Cys Leu Val Lys Gly Phe Tyr Pro xaa Asp lle xaa xaa Glu Trp xaa 130

ala Leu P AfO pro tie Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn
115 120 125

Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
130 133 140

Thr Lys Asn Gln val Ser Ser Arg Trp Gln Gin Gly Asn val Phe Ser
145 150 155 160

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
165 170 175

Leu Ser bLeu Ser Pro Gly Lys
180

<210> 610
<211> 205
<Z212> PRT
<213> Rattus rattus

<400> 610
ser val Phe Ile Phe Pro Pro Lys Thr Lys Asp val Leu Thr Ile Thr
1 5 10 15

Leu Thr pro Lys val Thr Cys val val val Asp Ile Ser gén Asn Asp
20 25

Pro Glu val Arg Phe Ser Trp Phe Ile Asp Asp val 2gu val His Thr
35 40

Ala GIn Thr His Ala Pro Glu Lys GIn Ser Asn Ser Thr Leu Arg Ser
50 : 35 60

val ser Glu Leu Pro Ile val His Arg Asp Trp Leu Asn Gly Lys Thr
65 70 75 80

Phe Lys Cys Lys ggW Asn Ser Gly Ala Sge Pro Ala Pro Ile ggu Lys



Ser Ile

Met Ala

Cys met
130

Met Asnh
145

Asp Thr

Glu Thr

Gly Leu

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
«222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

Xaa Asn Gly GIn Pro xaa Xaa Asn Tyr Lys xaa Thr Pro Pro xaa Leu 145
150 155 160 Asp Ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu xaa val
xaa Lys 165 170 175 168 Xaa Xaa Trp GIn GIn Gly Asn xaa Phe Ser Cys
Ser Val Leu His Glu 180 185 190 Ala Leu His Asn His His Thr xaa Lys ser
Leu Ser xaa 195 200 205 <210> <211>2b2 <212> PRT <213>
i\erﬁﬁlgg'ﬁ §gau%%r¥c§ 9¥2 %'; %é%:,g%«%gé%rﬁ bﬁl%inﬁggp%iﬁeﬁégquence.
<400> 612 Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
015, Gly-Gl rMal R Rhe Rrq Rro.L ro Lys Asp
R e o N S A o s ClLsab o £y V3l vel vl
Asp Val ser 35 40 45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
¢sP Gl¥ @l Gl S8,P5R8 Mal dlsspAa%ﬂeA#%yﬁJhéWSrPfso@gg Glu Glu
GIn Tyr Asn Ser Thg565 70 75 80 Tyr ArgAfal val Ser Val Leu Thr Val Leu
His GIn Asp Trp Leu Asn 85 90 95 Gly Lys Giu Tyr Lys Cys Lys Val Ser
ABp kYs M LEThPen Al Proy 4002 05sh 16hlke Gl kyS Thr lieBer Lys Ala
Lys Gly GIn P¥6%rg Glu Pro GIn 118390 125 Val Tyr Thr &% Pro Pro
Ser Arg Asp Glu Leu Gly Gly Leu Ala Asp 130 135 140 His Gly GIn Cys -
HerArg ¥ rpdProvir et €y sriPro 2o Gle Géy: Tapn B 150:1658s160 Glu
Gly Gly THé1Lys AsnGlIn Val Ser+& Thr Cys Leu Val Ly$Gly 165 170 175

Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly GIn Pro 180 185

190 GIn Gln Gly Asn Thr Phe Thr Cys Ser val Leu His Glu
180 - 185 190

His Asn His His Thr Glu Lys Ser Leu Ser His
195 200 - 205
611
205

PRT
artificial sequence

Consensus sequence.

misc_feature
(9)..(9) . . .
Xaa canh be any naturally occurring amino acid

misc_feature
(2.1 i ) )
Xaa can be any naturally occurring amino acid

misc_feature
(14).. (14 _ i _
Xaa can be any naturally occurring amino acid

misc_feature
7. an ) . .
Xaa can be any naturally occurring amino acid

misc_feature
(20)..Q20) , ) .
Xaa can be any naturally occurring amino acid

misc_feature
(30)..(G3D ) . ,
Xaa can be any naturally occurring amino acid

misc_feature



<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<2720>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<223>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 169
195 200 205 Phe Phe LeU Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
GIn GIn 210 215 220 Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
Leu His Asn His 225 230 235 240 '%r Thr GIn Lys Ser Leu Ser Leu Ser
¢F¥p. Glydyys 245 250 <210> 613 <% > 255 <2.12> PRT <213> Artificial
XSegaenoe an202tap2By Peptibudydusitimeeceiidchce <400> 613 Met Asp
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 151015 Gly
m{sly_RPea@ee Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25 30
(44t HEASer Arg Thr Pr(?- Glu Val Thr Cys Val Val.Val Asp Val Ser 35 40 45
X2 I s BT O 1y SERE AR TSR A0AF Asp Gly Val Glu 50 55
60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr 65
?gg?fﬁg“ﬁ/r Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu
X&STE é Shy Glyduys Gl yedysi by sahysoaldSear Asn Lys Ala Leu Pro
Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg
U RraGin 115120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
(Ftir Lys®sn GIn Val 130 135 140 Ser Leu Thr Cys Leu Val Lys Gly Phe
XFr b e As I REUAR] Vil 084515091 351180 2618 Trp Glu Ser Asn Gly
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 165 170 175 170 Pro Val Leu
m
(?%T‘S%%tsp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Xaa can be any naturally occurring amino acid

misc_feature

(56)..(56)

Xaa can be any naturally occurring amino acid

misc_feature
(58)..(58) ; i )
Xaa can be any naturally occurring amino acid

misc_feature
(62)..(62) , e
Xaa can be any naturally occurring amino acid

misc_fTeature
(64)..(64) : . .
Xaa can be any naturally occurring amino acid

misc_feature
(67)..(67) . ) )
Xaa can be any naturally occurring amino acid

MISC_FEATURE
(69)..(69) ) ) )
Xaa can be any naturally occurring amino acid

misc,_feature
(733..(73) . . :
Xaa can be any naturally occurring amino acid

misc_Teature
(80).. (8% . . .
Xaa can be any naturally occurring amino acid

misc_feature
(86)..(88) ) ) )
Xaa can be any naturally occurring amino acid



<221>
<222>

T <223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<Z222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<2Z21>
<2Z22>
<223>

180 185 190 Val Asp Lys Ser Arg Trp Gl.n Gin Gly Asn Val Phe Ser Cys

Ser Val 195 200 205 Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys

Ser Leu Ser Leu 210 215 220 Ser Pro Gly Lys Gly Gly Gly Gly Gly Ala

GIn Leu Ala Asp His Gly 225 230 235 240 GIn Cys lle Arg Trp Pro Trp
mJ\ggt@ﬁuPrrg Pro Glu Gly Trp Glu 248%250 255 <210> 614 <211>9

g 12¥dBRT <213> Artificial Sequence <220> <223> Peptibody fusion

Xasﬁacftéénéé amOM3BIA s Sequsrd TpRGIRGREGly Asn lle 15 <210> 615

<211> 252 <212> PRT <213> Artificial Sequence <220> <223>
mEE.Cfmmneuc peptlde <400> 615 Met Asp Lys Thr His Thr Cys Pro Pro

¢ ro Ser Val Phe Leu Phe
%r}o%ﬁ’ ro Lys rIl-;/r EgyTﬁgf_%rl? 12'?% mg(y eét lle Ser Arg Thr Pro Glu
Val Thr C s Val VaI Val Asp Val Ser 35 40 45 His Glu Asp Pro Giu Val

rg E‘f’@ Trp Tyr Val Asp Gly Val Glu 50 55 60 Val His Asn Ala Lys

xddrchysHerady gn&tu G G ety r Asig Serihbira6bdr0 75 80 Tyr Arg Val
Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn 85 90 95 Gly Lys

m@l@ FyrdseCys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 171 100 105
(190 . . (107)

Xaa can be any naturally occurring amino acid

misc. Teature
(114)..(114) ) . .
Xaa can be any naturally occurring amino -acid

misc_feature
(116)..(118) ] . .
Xaa cah be any naturally occurring amino acid

misc_feature
(122)..{123) .
Xaa can be any naturally occurring amino acid

misc_Teature
(1373..(137)
Xaa can be any naturally occurring amino acid

misc_feature
(140> ..(14L) ) ) .
Xaa can be any naturally occurring amino acid

misc_feature
(144)..(145) ) . .
Xaa can be any naturally occurring amino acid

misc_feature
(150). . (15D
Xaa can be any naturally occurring amino acid

misc_feature
(155)..(155) : ) . .
Xaa can be any naturally occurring amino acid

misc_feature
(159)..(159)
Xaa can be any naturally occurring amino acid

misc_feature
€173)..(173) ) o
Xaa ctan be any maturally occurring amino acid



lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn 115 120
125 val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gly Gly Thr 130
135 140 Tyr Ser Cys His Phe Gly Pro Lea Thr Trp Val Cys Lys Pro GIn
Gly 145 150 155 160 Gly Gly Gly Thr Lys Asn Gin Val Ser Leu Thr Gys

~ Leu Val Lys Gly 165 170 175 Phe3{€§7r Pro Ser Asp lle Ala Val Glu Trp Glu

_ 255?; mi2el AsitgheGIn Pro 180 185 190 GIU Asn Asn Tyr Lys Thr Thr Pro Pro
<222> (WN&DLeUA8p ser Asp Gly Ser 195200 205 Phe Phe Leu Tyr Ser Lys Leu
<223>  Xap Cn DR ANX DERHTAIGTAS EIRTGRY A 9357528 Gly Asn Val Phe Ser
<220>  Cys Ser Val Met His Glu Ala Leu His Asn His 225 230 235 240 Tyr Thr
:%%%; ?%ﬁ%ﬁg Leu Ser Leu ser Pro Gly Lys 245 250 <210> 616 <211> 246
<223 x3ZHar BB g e Aificiabseauanee an?re>ac2d 3> TPO-mimetic

peptide sequences <400> 616 Met Asp Lys Thr His Thr Cys Pro Pro Cys
2%% mPrg_@@f 0.GlalLeuleu 151015 Gly Gly Pro Ser Val Phe Leu Phe Pro
<222> (1%9) Lygidm Lys Asp Thr Leu 20 25 30 Met lle Ser Arg Thr Pro Glu Val
<223>  X@hrceysPyatalngar paid Y/ SSEFr38UFAPICR) Asp Pro GIU Val Lys
<320> Phe Asn Trp Tyr Val Asp Gly Val GIU 50 55 60 Val His Asn Ala Lys Thr
<§§%> rg ) e’a#ung;_Glu Glu GIn Tyr Asn Ser Thr 6570 7580 172 Tyr Arg Val
<LLL> . H
<223> X%Ja] c%%'(g{e)aqa eur'II'E ru \?’@%@Er‘?’ﬂ@sﬂ%ﬂ} la%"i'da‘sn 859095 Gly Lys
u T'yr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 100 105 110
<220> .
<221> misc_feature
<222> (205)..(205) . . .
<223> Xaa can be any naturally occurring amino acid
<400> 611 |
ser val Phe Ile Phe Pro Pro Lys Xaa Lys Asp Xaa Leu Xaa Ile Ser
1 5 10 15
Xaa Thr Pro Xaa val Thr Cys val val val Asp Ile Ser Xaa Xaa Asp
20 25 30

Pro Glu val Lys Phe Xaa Trp Phe ITe Asp Xaa val Glu val His Xaa
' 35 40 45
Ala Xaa Thr Xaa Xaa Xaa Glu Xaa Gln Xaa Asn Ser Thr Xaa Arg Xaa

50 55 60
val Ser Xaa Leu Xaa Ile Leu His Xaa Asp Trp Leu Asn Gly tys Xaa
65 70 75 80
phe Lys Cys Lys val Xaa Xaa Xaa Ala Xaa Pro Ala Pro Ile Glu Lys

85 20 95
Ser Ile Ser Lys Xaa Xaa Gly Xaa Pro Arg Xaa Pro Glin val Tyr Thr
100 105 110
Leu Xaa Pro Xaa Lys Asp Glu teu Thr Xaa Xaa GIn val ser Ile Thr
©115 120 125

Cys Leu val Lys Gly Phe Tyr Pro Xaa Asp Ile Xaa Xaa Glu Trp Xaa

130 135 140
Xaa Asn Gly Gin Pro Xaa Xaa Asn Tyr Lys Xaa Thr Pro Pro Xaa Leu
145 150 155 160
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Xaa val Xaa Lys

165 170 175



lle Glu Lys Thr lle 5er Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn 115 120
125 Val Tyr Thr Leu Pro Pro 5er Arg Asp Glu Leu Gly Gly lle Glu Gly 130
135 140 Pro Thr Leu Arg Gin Trp Leu Ala Ala Arg Ala Gly Gly Thr Lys
Asn 145 150 155 160 GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
Pro 5er Asp lle 165 170 175 Ala vz Lelll Trp Glu 5er Asn Gly GIn Pro Glu
Asn Asn Tyr Lys Thr 180 185 190 Thr Pro Pro Val Leu Asp 5er Asp Gly
Xaa xaa THer Fle Five Gou A3 Ser (R 595 20CG 205" 1Méd F@U\ﬁﬁi%@{ys 5er Arg
Trp €M GIn Gly Asn Val P& Ser Cys 210 215 220°er Val Met His Glu
Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu 225 230 235 240 5er Leu
Ala Leu 'ér £56 Ely LyEs2Br LY617%2+88 269 £232> PRT <213> Artificial
sequence <220> <223> TPO-mimetic peptide sequences <400> 617 Met
Asp Lys Thr His Thr Cys Pro Pro cys Pro Ala Pro Glu Leu Leu 1510 15
zﬁg; ggly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25
<212> prR30 Met lle Ser Arg Thr Pro Glu Val Thr cys Val Val Val Asp Val 5er 35 40
<213>  Ag Hisigh P PYeRGlu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
<220- 9560173 val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser
<223> wmylisB5 7 (b76080g ThenAlgd/ aledakSar.Val Leu Thr Val LeU His GIn Asp
<4005 6Tzrp Leu Asn 85 90 95 Gly Lys Glu Tyr LysCys Lys Val Ser Asn Lys Ala

eu Pro Ala Pro 100 105 110

Met Asp Lys Thr His Thr Cys Pro Pro Cgs Pro Ala Pro Glu &eu Leu
1 5 1

Gly Gly Pro ser val phe Leu Phe ;go Pro Lys Pro Lys ggp Thr Leu
20 :

met Ile Ser Arg Thr Pro Glu val Thr Cys val val :g? Asp val ser
35 : 40

His Glu Asp Pro Glu val Lgs pPhe Asn Trp Tyr ggT,Asp Gly val Glu
50 5

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
65 70 75 80

Tyr Arg val val ser val Leu Thr val SSU His Gin Asp Trp ;gu ASn
85

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

I7e Glu Lys Thr Ile Ser Lys Ala Lys Gly Glin Pro Arg Glu Pro Gin
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Leu Ala Asp
130 135 140 .

His Gly Gln Cys Ile Arg Trp Pro Trp Met Cys Pro Pro Glu Gly Trp
145 Y Y 158 155 160

Glu Gly Gly Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly
: 165 170 175

phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gin Pro.
180 & 185 180

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser



lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin 115 120
125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val
130 135 140 Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro ser Asp lle
Ala Val 145 150 155 160 Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
T8 Lys Thr Thr Pro 165170 175 BPVal Leu Asp Ser Asp Gly Ser Phe
e Leu Tyr Ser Lys Leu Thr 180 185 190 Val'Asp Lys Ser Arg Trp Gin
Gin Giy Asn Val Phe Ser Cys_Ser Val 195 200 205 Met His_Giu Ala Leu
Phe Phe \id AR &S wmﬁpmhﬁ‘ygéeﬁﬁwé%%egwm B 55 S8r Pro Gly
o Lys Gly Gly Gly Gly Gly lle-Glu Gly Pro Thr Leu Arg 225 230 235 240
Gin Trp Leu Ala Ala Arg Ala Gly Gly Gl Gly Giy Gly Gly lle 245 250
1y asn AL PR a O R L B AT % 1Eet ek Atarhy ATA 28 265 <210>
618 <211> 246 <212> PRT <213> Atrtificial Sequence <220> <223>
-2 binding peptide sequence <400> 618 Met Asp Lys Thr His Thr Cys
Tyr Thr €flng ? §§ I%r%! %grPr% %lljsﬁe[e%lglgegp\{[ éylso 15 Gly Gly Pro Ser Val Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25 30 174 Met lle ser Arg
<210> ¢34 Pro Glu Val Thr Cys Val val Val Asp Val Ser 35 40 45 His Glu ASP
<211> 2F%0 Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50 55 60 Val His
:gg; i%nFAla ngi\;hr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr 65 70 75 80

r,&@ aF'Serval Leu Thr val Leu His Gin Asp Trp Leu Asn 85 90
<220> 05
<223> pPeptibody fusion sequence
<400> 613

Met Asp Lys Thr ?is Thr Cys Pro Pro Cés Pro Ala Pro Glu Leu Leu
1 ‘ 1 15

Gly Gly pPro ggr val Phe Leu Phe ggo Pro Lys Pro Lys Asp Thr Leu
' 30

Met Ile §§r Arg Thr Pro Glu XSW Thr Cys val val ggW Asb val ser

His ggu Asp Pro Glu val %gs Phe Asn Trp Tvyr gg1 Aép Gly val Glu

val His Asn Ala Lvs Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
65 70 75 80

Tyr arg val val Ser val teu Thr val Leu His Gln Asp Trp Leu Asn
85 . 90 g5

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 1310

Ite Giu Lys Thr Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin val
' 130 135 140

Sar teu Thr Cys Leuy val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
145 : 150 155 160

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asnh Asn Tyr Lys Thr Thr Pro
165 170 175



Pro val
val Asp

Met His
210

ser Pro
225

Gln Cys

<210>
<21l>
<Z212>
<213>

<220>
<223>

<400>

Lys Ser
1

<210>
<211>
<212>
<Z13>

<220>
<223>

<400>

Met Asp
1

Gly Gly
Met Ile
His Glu

50

val His
65

TYr Arg

Gly Lys

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 100
105 110 lle GluLys Thr lle ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
115120 125 Val Tyr Thr Leu Pro Pro ser Arg Asp Glu Leu Gly Gly GIn
Glu Glu 130 135 140 Cys Glu Trp %s Pro Trp Thr Cys GIU His Met Gly

I LS r.Cys.lL.eu Val Lys
%I% é%%%éﬁ?é%%ﬂ@ﬂ%@?’%o 17;@&5%?&%%}%% éﬁl‘r Ser Asn Gly
GIn Pro Glu Asn Asn Tyr Lys Thr 180 185 190 Thr Pro Pro Val Leu Asp
Ser Asp Bl Seb R R ey TinSes 1 4hel 95,209 205 Ly Thr Val Asp
19% Ser Arg Trp GIn GEoGly Asn val Phe SerZDgs 210 215 220 Ser Val
Met His Glu Ala Leu His Asn His Tyr ThrGin Lys Ser Leu 225 230 235
10 Aer Lew &ef Reg GlysLys 249 r<@i1f 64 e 1lay28dr 1212> PRT
<213> Artificial Setithence <220> <223>XR@lypeptide capable of binding to
Ang-2 <400> 619 Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
Gly Lew kay B15 415 X0 561G IWwGlydro ser MAbPhspLeisP&eyPro Pro Lys
Pro Lys Asp BAPLeu 20 25 30 Met #éSer Arg Thr Pro Glud#&8Thr Cys Val
Val Val ASP Val Ser 35 40 45 His Giu Asp Pro Glu Val Lys Phe Asn Trp
Tie abABm GlyovarGIve 5085 600 \fatHiS AsBI AT LyssTir Lys Pro Arg
GluGlu Gi 5Tyr Asn Ser Thr 65%20 75 80 Tyr Arg Val V2P ser Val Leu Thr
Val Leu His Gin Asp Trp Leu Asn 85 90 95

614 .
9

PRT .

Artificial Seguence

Peptibody fusion sequence

614

Arg Trp g?n GIn Gly Asn Ile

615

252

PRT '
Artificial sequence

EPC-mimetic peptide

615

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro ¢lu Leu Leu
5 10 15

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20 25 30

ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser
Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
70 75 80

val val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
85 a0 95

Glu Tyr Lys Cys Lys val Ser Asn tvys Ala Leu Pro Ala Pro



' Ile

val

Phe
Ghu
Phe

Gly
225

Tyr.

Glu
T.yr
Ser
Gly
Tyr
Asn
phe

210

Asn

Thr.

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

<220>
<223>

<400>

Gly Lys Giu Tyr Lys Cys Lys Val ser Asn Lys Ala Leu Pro Ala Pro 100
105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
115 120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Giu Leu Thr Lys Asn
Gin val 130 135 140 ser Leu Thr @ys Leu Val Lys Gly Phe Tyr Pro Ser
Asplidé Ala Val 145 150 1385160 Glu Trp Glu Se¥¥sn Gly GIn Pro Glu
Asn Asn Tyr LysThr Thr Pro 165 170 175 Pro val Leu Asp ser Asp Gly
LSerfhe RhedecuiTyr Ser Lys Lady Tdim 1186 185180uVatdsp hys Ser Arg
Itf GIn Gln Gly Asn Vi@%Phe Ser cys Ser Vall2295 200 205 Met His Glu
Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu ser Leu 210 215 220 Ser
TRro IGly Pys Ghp GlyrGly GisGI¢ Alal@in@in Gl Ghy Gy Glor 225 230
235 240 Trp Asp PO Trp Thr Cys Glu HiéMet Leu Glu 245 250 <210>
620 <211> 9 <212> PRT <213> Homo sapiens <400> 620 176 Lys Ser
AEg Trp Ghe @FS%G’IS/OABﬁU\/ﬂM BrMal @ %11502@2!1% RT <213>
Homo sapienjs <400> 621 Pro Pro T<210>622 <211>8 <212> PRT

<213> Homo sapiens <400> 622
Gly Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly
165 170 175

pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Glin Pro
180 185 190

Asn Tyr tys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
195 200 . 205

Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Glin Gin
215 220

val Phe Ser Cys Ser val Met His Glu Ala teu His Asn His

230 235 240
Gln Lys Ser Leu Ser teu Ser Pro Gly Lys
245 250
616
246
PRT

artifticial Sequence

TPO-mimetic peptide seguences
616

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu.Leu Leu
1 .

5

Gly Gty Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20

25 30

Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser

35 40 45

Mis Glu Asp pPro Glu val %gs phe Asn Trp Tyr val Asp Gly val Glu
50

60

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr

65

70 75 80



Asp Val ser His Glu Asp Pro Glu 15 <210> 623 <211> 3 <212> PRT
<213> Homo sapiens <400> 623 Ser His Glu 1 <210> 624 <211>4
_ <212> PRT <213> Homo sapiens <400> 624 Val His Asn Ala 1 <210>
: 625 <211>7 <212> PRT <213> Homo sap|ens <400> 625 Glu Glu GIn
T Tr 2 T< > Homo
YT ATg sg;fa@r%‘g %%oéhﬁl 6%? “ryr Asn 25@81 5% 10¥827ﬁ<329§%1#<212> PRT
<213> Homo sapiens <400> 627 val Leu His GIn Asp Trp Leu Asn Gly

Gly Lys E¥§‘%y% 1;@16}§<g}9 §¥8S§?1&§h22ys Ala Leu P;o Ala Pro

110

Ile Glu Lys Thr ITle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly 1le Glu Gly
130 - 135 140

Pro Thr Leu Arg Gin Trp Leu Ala Ala Arg Ala Gly Gly Thr Lys Asn
145 150 155 180

GIn val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
165 1790 i75

Ala val Glu Trp Glu Ser Asn Gly Gln Pro Giu Asn Asn Tyr Lys Thr

180 185 : 190
Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
195 200 205
tey Thr val Asp Lys Ser Arg Trp G1n Gln Gly Asn val Phe Ser Cys
210 215 220
ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
225 230 235 240
Ser Leu Ser Pro Gly Lys
245
<210> 617
<211> 269
<212> PRT
<213> aArtificial sequence
<220 '
<223> TPO-mimetic peptide sequences
<400> 617

Met Asp Lys Thr His Thr Cys Pro Pro C%s Pro Ala Pro Glu Leu Leu
1 ' 5 1 15

Gly Gly Pro ser val phe Leu Phe Sgo Pro Lys Pro Lys Asp Thr Leu
20 30

Met Ile ger Arg Thr Pro Glu VSW Thr Cys val val 221 Asp val ser
5 4

His géu Asp Pro Glu val %gs Phe Asn Trp Tyr val Asp Gly val Glu
' 60



<212> PRT <213> Homo sapiens <400> 628 Asn Lys Ala Leu Pro Ala
Pro lle Glu Lys Thr lle Ser Lys AlaLys 151015 Gly GIn Pro Arg Glu Pro
20 <210>629 <211> 3 <212> PRT <213> Homo sapiens <400> 629
Asn Lys Ala 1<210> 630 <211>5 <212> PRT <213> Homo sapiens
<400> 630 Asp GIU LeU Thr Lys 1183<210> 631 <211> 3 <212> PRT

val wis Aodd1dleno pavieps sAPOF S bkapt Tty syt $3R03H32KF211> 7

65 <212> PRT <213> Homo sapiens <4b0> 632 Asn Gly GIn 80 Glu Asn
Asn 178 15 <210> 633 <211> 3 <212> PRT <213> Homo sapiens

Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn
95

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 S 105 110

Ile Glu Lys Thr Zle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Glin val
130 135 - 140

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
145 150 155 ' 160

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyk Lys Thr Thr pro
165 170 ' 175

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
180 185 190

val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
' 195 200 ' 205

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu
210 215 220

Ser Pro Gly Lys Gly Gly Gly Gly Gly Ile Glu Gly Pro Thr Leu Arg
225 - 230 235 240

Gin Trp Leu Ala Ala Arg Ala Gly Gly Gly Gly Gly Gly Gly Gly Ile

245 250 255

Glu Gly Pro Thr Leu Arg GIn Trp Leu Ala Ala Arg Ala

260 265
<210> 618
<21l> 246
<212> PRT
<Z13> Artificial Seguence
<220> -
<223> Ang-2 binding peptide sequence
<400> 618

Met Asp Lys Thr His Thr Cys Pro Pro C%s Pro Ala Pro Glu Leu Leu
1 5 L 15

Gly Gly Pro ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20 25 30



<400> 633 Glu Asn Asn 1<210> 634 <211>11 <212> PRT <213>
Homo sapiens <400> 634 Thr Thr Pro Pro Val LeU Asp ser Asp Gly Ser
1510 <210>635<211>5 <212> PRT <213> Homo sapiens <400> 635
Val Leu Asp Ser Asp 15 <210> 636 <211>9 <212> PRT <213> Homo
sapiens <400> 636 Lys Ser Arg Trp’&In Gin Gly Asn Val 15 <210> 637
<211> 3 <212> PRT <213> Homo sapiens <400> 637 GIn Gly Asn 1

Met Ile SLQrH3IBir<Pid >c8u 2I2FHPRIYs2L8> HAM;eIapiensas499> 638 Asp
$£al Ser GIn Glu Asp PA9Glu 15179 <210> %39

His ggu Asp Pro Glu val %gs Phe Asn Trp Tyr gg?-Asp Gly val Glu

val His asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
65 70 75 80

Tyr Arg val val ger val Leu Thr val ggu His Gin Asp Trp ggu AsSn
5

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

1le Glu Lys Thr Ile Ser Lys Ala Lys Gly G1n Pro Arg Glu Pro Gin
115 120 - 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gin Glu Glu
130 135 ' 140

Cys GTu Trp Asp Pro Trp Thr Cys Glu His Met Gly Gly Thr Lys Asn
145 - 150 155 160

GIn val Ser teu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
165 ' 170 175

Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
180 185 150

Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
195 200 205

Lteu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys
210 215 220

ser val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu
225 230 235 240

ser Leu Ser Pro Gly Lys

<210> 619
<211> 251
<212> PRT
<213> Artificial sequence

<220>
<223> polypeptide capable of binding to Ang-2

- <400> 619

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu



<211>7 <212> PRT <213> Homo sapiens <400> 639 Glu Glu GIn Phe
Asn Ser Thr 15 <210> 640 <211> 11 <212> PRT <213> Homo sapiens
<400> 640 Val Val His GIn Asp Trp LeU Asn Gly Lys GIU 15 10 <210>
641 <211> 22 <212> PRT <213> Homo sapiens <400> 641 Asn Lys Ala
Leu Pro Ala Pro lle GIU Lys Th !ielge”r Lys ThrLys 151015 Gly Gin Pro
Arg Glu Pro 20 <210> 642 <2115 22 <212> PRT <213> Homo sapiens
<400> 642 Asn Lys Gly Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Thr
Gly 61y Arps SES Yo She Iy It R g"Eh Po 26° <Pio3pnd 1Y 18 <2125
PRT <213> Homo sapiens <400> 643 Asn Lys Gly Leu Pro Ser Ser lle

Glu Lys Ala Lys Gly Gin Prg Arg 1 1 <210>
Met Ile Ser A¥g Thr Xro G)ﬁu Va ‘?hr %ys §\/a Vg'i Ciflg'lp/gp %]é S%‘t!‘4

35 40 45

His Glu Asp Pro Glu val %gs Phe Asn Trp Tyr gaﬁ Asp Gly val Glu
50 0

val His asn Ala Lys Thr Lys Pro Arg Giu Glu Gln Tyr Asn Ser Thr
65 70 75 80

Tyr Arg val val ser val Leu Thr val geu His GIn Asp Trp bgu Asn
85 . 80

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 : - 110

tle Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
135 120 125

val Tyr Thr ieu Pre Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin val
130 135 140

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
145 - 150 155 160

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
165 170 175

pro val Leu Asp Ser Asp Gly Ser phe pPhe Leu Tyr Ser Lys Leu Thr
180 185 190

val Asp Lys Ser arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
195 200 205

Met His Glu Ala teu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
210 215 : 220

Ser pro Gly Lys Gly Gly Gly Gly Gly Ala GIn GIn Glu Glu Cys Glu
225 230 235 240

Trp Asp Pro Trp Thr Cys Glu His Met Leu Glu
245 250

<210> 620
<21ll> 9

<Z2i2> PRT

<213> Homo sapiens

<400> 620



<211>5 180 <212> PRT <213> Homo sapiens <400> 644 Glu Glu Met
ThrLys 15 <210> 645 <211>7 <212> PRT <213> Homo sapiens
<400> 645 Ser Gly GIn Pro Glu Asn Asn 15 <210> 646 <211>11 .
<212> PRT <213> Homo sapiens <400> 646 Thr Thr Pro Pro Met Leu
Asp Ser Asp Gly Ser 1510 <2105847 <211> 14 <212> PRT <213>
Lys ser agificial Segwdncel x220>w223> Myostatin binding peptide sequence
1 <400> 647 Lys Asp Lys Cys Lys Met Trp His Trp Met Cys Lys Pro Pro 15
10 <210> 648 <211> 246 <212> PRT <213> Artificial Sequence <220>
<210> 62223> Preferred embodiments <400> 648 Met Asp Lys Thr His Thr Cys
:%%: oi2ro Pro Cys Pro Ala Pro Glu Leu Leu 1510 15 Gly Gly Pro Ser Val Phe
<213> Hdm'cu £4pe &40 Pro Lys Pro Lys Asp Thr Leu

<400> 621

Pro Pro
1

<210> 622

<211> 8

<212> PRY

<213> Homo sapiens

<400> 622

Asp val ser His Glu Asp Pro Glu
1 5

<210> 623

<211> 3

<Z212> . PRT

<213> Homo sapiens

<400> 623

Ser His Glu
i

<210> 624

211> 4

<212> PRT

<213> Homo sapiens

<400> 624

val His Asn Ala
1

<210> 625
<211> 7

<212> PRT

<213> Homo sapiens

<400> 625
Glu Glu GIn Tyr Asn Ser Thr
1 5

<210> 626

<211l> 3

<212> PRT

<213> Homo sapiens

<400> 626

Tyr Asn Sser
1



20 25 30 Met lle Ser Arg Thr Pro Glu Val Thr cys Val Val Val Asp val ser
35 40 45 His.Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Vval
Glu 5055 60 181 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr
Asn Ser Thr 65 707580 Tyr Arg Val Val Ser Val Leu Thr Val Leu His
Gln Asp Trp Leu Asn 85 90 95 Gly*y¥s Glu Tyr Lys Cys Lys Val Ser Asn
Lys Ala Leu Pro Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys
<210> 6By GIn Pro Arg Glu Pro GIn 115 120 125 Val Tyr Thr Leu Pro Pro Ser
212> Ihrg Asp Glu Leu Gly Thr Tyr Ser Cys 130 135 140 His Phe Gly Pro Leu
<213> Hdry FapMalsCys Lys Pro GIn Gly Thr Lys Asn 145 150 155 160 Gin Val
r Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle 165 170 175
<400> 643 val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr 180
val Leu 485 ¢D0 Ty Prp PreuVash et Aspy SetlAsp Gly Ser Phe Phe Leu Tyr Ser
1 Lys 195 »00 205 Leu Thr Val p Lys Ser Arg Trp Gin GIn Gly Asn Val
Phe Ser Cys 210 215 220 Ser Val Met His Glu Ala Leu His Asn His Tyr
<210> 62%r Gin Lys Ser Leu 225 230 235 240 Ser Leu Ser Pro Gly Lys 245
311> 2£010> 649 <211> 248 <212> PRT <213> Artificial Sequence <220>
<213> HeB2ZFapireferred embodiments <400> 649 Met Asp Lys Thr His Thr Cys
<400> 6280 Pro Cys Pro Ala Pro Glu Leu Leu 15 10 15 Gly Gly Pro Ser Val Phe
eu Phe Pro Pro Lys Pro Lys Asp Thr Leu

Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
1 ' 5 10 15

Gly GIn Pro égg Glu Pro

<210> 629

<211> 3

<212> PRT

<213> Homo sapiens

<400> 629

Asn Lys Ala
1

<210> 630

<211> 5

<212> PRT

<213> Homo sapiens

<400> 630

Asp Glu Leu Thr Lys
1 5

<210> 631

<Z21ll> 3

<21l2> PRT )
<213> Homo sapiens

<400> 631

Leu Thr Lys
1

<210> 632
<211> 7

<212> PRT

<213> Homo sapiens

<400> 632

Asn Gly GIn Pro Glu Asn Asn



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

<400>

Glu Asn
1

<210>
<2131>
<212>
<213>

<400>
1

<Z21C>
<211>
<212>
<213>

<400>
1 .

<210>
<21i>
<212>
<213>

<400>

20 25 30 Met lle Ser Arg Thr Pro Glu Val Thr Cys Val val Val Asp Val Ser
182 3540 45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
Val Glu 50 55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr
Asn ser Thr 65 70 75 80 Tyr Arg val Val Ser val Leu Thr Val Leu His GIn
Asp Trp keu Asn 85 90 95 Gly Lyslé% Tyr Lys Cys Lys Val Ser Asn Lys
Ala Leu Pro Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly
6 In Pro Arg Glu Pro GIn 115 120 125 val Tyr Thr Leu Pro Pro Ser Arg
3Asp Glu Leu Gly Gly Thr Tyr Ser 130 135 140 Cys His Phe Gly Pro Leu
phr Trp Val Cys Lys Pro Gin Gly Gly Thr 145 150 155 160 Lys Asn GIn
HQMY SBP1%YF Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser 165 170 175 Asp
gde Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr 180 185 190
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 195
205 Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn Val
Phe 210 215 220 Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr
r Gln Lys 225 230 235 240 Ser Leu Ser Leu Ser Pro Gly Lys 245
1£210> 650 <211> 250 <212> PRT <213> Artificial Sequence <220>
PRP23> Preferred embodiments <400> 650 Met Asp Lys Thr His Thr Cys
HPIID BF8'GYS Pro Ala Pro Glu Leu Leu 15 10 15 183
634

Thr Thr pro Pro val Leu Asp Ser Asp Géy ser
5 1

Homo sapiens

val Leu Asp Ser %sp

636
9

PRT .
Homo sapiens

636

Lys Ser Arg Trp Gin Gin Gly Asn val
1

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

<400>

5

637

3

PRT

Homo sapiens

637

GIn Gly Asn
1

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

<400>

638
8

PRT o
Homo sapiens

638

Asp val Ser GlIn Glu Asp Pro Glu

1

5



Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25
30 Met lle Ser Arg Thr Pro Glu val Thr Cys Val Val Val Asp Val Ser 35 40
45 His Giu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
o10. 99 707580 Tyr Arg Val Val Ser Vai’Peu Thr Val Leu His GIn Asp Trp Leu
<211> 7ASN 859095 Gly Lys Glu Tyr Lys Cys Lys Val 5er Asn Lys Ala Leu Pro
<212> P@fa Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
<213>  Hemp BARENF 115 120 125 Val Tyr Thr Leu Pro Pro 5er Arg Asp Glu Leu
<400> 683y Gly Gly Thr Tyr 130 135 140 Ser Cys His Phe Gly Pro Leu Thr Trp
S Vfl C%? Lys ProrGI- rGIy Gly 145 150 155 160 Gly Thr Lys Asn GIn Val
¢ Qe "CYE LEN Val Lys Gly Phe Tyr 165 170 175 Pro Ser Asp lle
Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn 180 185 190 Asn Tyr
<2105 6%3 Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 195 200 205
<211> - 1keu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin GIn Gly Asn 210
<212> PRI5 220, Val Phe 5er Cys Ser Val Met His Glu Ala Leu His Asn His Tyr
<213> Hepg 53B18%% 035 240 Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 245 250
<400> 64@10> 651 <211> 252 <212> PRT <213> Atrtificial sequence <220>
<223> Preferred embodiments <400= 651 184 Met Asp Lys Thr His Thr
val val @iz Bl3 5?5’ vE ProAls r@télg’:’éfeﬁ u 151015

<210> 641

<211> 22

<212> PRT

<213> Homo sapiens

<400> 641
Asn Lys Ala Leu Pro Ala Pro Ite Glu Lys Thr Ile Ser Lys Thr Lys
1 5 10 15

Gly Gln Pro %gg Glu Pro

<210> 642

<21l> 22

<212> PRT

<213> Homo sapiens

<400> 042

Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys
1 5 10 15

Gly 6In Pro égg Glu Pro

<210> 643
<211> 18 -

<212> PRT

<213> Homo sapiens
<400> 643

Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Ala Lys Gly Gin Pro Arg
1 E 5 10 15

Glu Pro

<210> 644
<2il> 5



Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25
30 Met lle Ser Arg Thr Pro Glu val Thr Cys Val Val Val Asp Val Ser 35 40
45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
1. pB2 707580 TyrArg Val Val Ser VaifCeu Thr Val Leu His GIn Asp Trp Leu
<213>  Homh 82p9Qi5 Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
<400>  6&ty Pro GIn 115120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
Glu Glu MY GhrGlyGly Thr 130 135 140 Tyr Ser Cys His Phe Gly Pro Lea Thr
i Trp Val Cys Lys Pro GIn Gly 145 150 155 160 Gly Gly Gly Thr Lys Asn
' Gin Val ser Leu Thr Cys Leu Val Lys Gly 165 170 175 -Phe Tyr Pro Ser
<210> 6Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro 180 185 190 Glu Asn
:gﬁ-z ;Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp ser Asp Gly Ser 195 200 205
<213> & Bheibeyl Tyr Ser Lys Lea Thr Val Asp Lys ser Arg Trp GIn GIn 210
215 220 Giy Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
<400> 84k 225 230 235 240 Tyr Thr GIn Lys ser Leu ser Leu Ser Pro Giy Lys
ser Gly 245 260 sRLOxH53x211> 252 <212> PRT <213> Atrtificial Sequence
1 185 <22@> <223> Preferred embodiments <400> 652 Met Asp Lys Thr

His Thr cys Pro Pro Cys Pro Ala Pro GIU LeU Leu 151015

<210> 646
<2ll> 11
<212> PRT
<213> Homo sapiens

<400> 640

Thr Thr Pro Pro ?et Leu Asp Ser Asp ggy Ser
1

ek

<210> 047

<21i> 14

<212> PRT :

<213> Artificial Sequence

<220> o )
<223> Myostatin binding peptide sequence

<400> 647

Lys Asp Lys Cys Lys Met Trp His Trp ggt Cys Lys Pro Pro
1 5

<210> 648
<211> 246
<Z12> PBRT
<213> Artificial Seguence

<220>
<223> Preferred embodiments

<400> 648 |
Met Asp Lys Thr His Thr Cys Pro Pro C%s Pro Ala Pro Glu &gu Leu
1 5 L

Gly Gly Pro ggr val Phe lLeu pPhe Sgo Pro Lys Pro Lys %gp Thr Leu

Met ITe Ser Arg Thr Pro Glu X%I-Thr Cys val val XgT Asp val ser
' 35

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
50 : 55 60



val His
65

Tyr Arg
Gly Lys
Ile Glu
val Tyr
His Phe
145

Gin val
Ala val

Thr Pro

Leu Thr

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25
30 Met lle Ser Arg Thr Pro Glu Val Thr cys Val Val Val Asp val Ser. 35 40
45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr.
65 70 75 80 Tyr Arg Val val 5er VallBéu Thr Val Leu His GIn Asp Trp Leu
Asn 8590 95 Gly Lys Glu Tyr Lys Cys Lys val 5er Asn Lys Ala Leu Pro
Ak Prdr 100 106 134G llerGlargys Tinrdle: SAnLysrAkeshyseBlyriain Pro Arg.
Glu Pro GIn 15 120 125 Val Tyr THPLeu Pro Pro ser Arg ﬁ%p Glu Leu
Gly Gly Gly Gly Thr 130 135 140 Tyr Ser Ala His Phe Gly Pro Leu Thr Trp
val A\la“ngg PR GIReG Y hT4%a1 506155 166 1 Gy BlyTaly Tow Bgs Asn Gin
Val 5er Led Thr Cys Leu Val Ly %Iy 165170 175 Pheg’Fyr Pro Ser Asp
lle Ala Val Glu Trp Glu 5er Asn Gly GIn Pro 180 185 190 Glu Asn Asn Tyr
NG E%%W%DWTDHWaYEﬂeLEEsﬁ%bFA%p“@W‘S%% C?g 5bb 0B Phe Phe
Leu Tyr 5er Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn 210 215 220

Gly Asn Val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His 225
3340 995 346 157 TP AR b4 S et BP T 58rHrb 5 (8 245 250
186 <210> 653 <211> 254 <212> PRT <213> Artificial Sequence <220>
-<223> Preferred embodiments <400> 653 Met Asp LyS Thr His Thr Cys
e s GBS g Ty Ser

Gly Pro Leu Thr Trp val Cys Lys Pro GIn Gly Thr Lys Asn
150 155 160

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
165 170 175

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
180 185 190

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys'
195 200 205

val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys

210 215 220

Ser val
225

Ser Leu

<210>
<211>
<Z212>
<213>

<220>
<223>

<400>
Met ASp
1

Gly Gly

Met Ile

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
230 235 240

Ser Pro Gly Lys

649
248
PRT
Artificial Ssequence

preferred embodiments
049

Lys Thr ?is Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
' 10 15

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20 25 _ 30

ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser



Gly Gly Pro ser Val Phe Leu Phe Pro Pro Lys Pro Lys'Asp Thr Leu 20 25
30 Met lle ser Arg Thr Pro Glu Val Thr cys Val Val Val Asp Val Ser 35 40
45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr-Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
6? 70 75 80 Tyr Arg Val val ser Vat&u Thr val Leu His GIn Asp Trp Leu
%sn 8590 95 Gly Lys Glu Tyr Lys Cys Lys Varl'ser Asn Lys Ala Leu Pro
) Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg
H1s CS%U FsPushy Ein Mas 190 Ak A7R| TSR 'FHFL%Sbr&SPr(?]S’e?’NgGAgp Glu Leu
Gly Gly GIn Gly Tyr130 135 140 Cys Asp Glu Gly Pro Thr Leu Lys GIn
T ui Tr Liu Val Cys Leu Gély Leu 14 159 15%1160 GIn His Ser Gly Gly Thr
val wis AR AL B VA SeL Shor AT EyS t eplar 185 1775 Ty Phe Tyr
Pro Ser Asp lle Ala Val Glu Trp Glu ser Asn Gly 180 185 190 GiIn Pro Glu
A r Thr Thr Pro Pro Val Leu Asp,Ser Asp . 195 200 205 Gly
rvr ars G688 o V8L S S G e e S R 0 ore
220 GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
Sy Lys 879 330 295 20157 0o s Tun TNy S bys Sep Feuser ey Ser Pro
Gly gm 245 250 <210> 65405211> 254 <2125 PRI0<213> Artificial
Sequence <220> <223> Preferred embodiments <400> 654 Met Asp Lys
Tle Glu 1{¥ HI%T‘E'T@)@FFQJ%YQZ%Y%)Psr%NaﬁW Fg lﬁ% Lot 216145

115 L

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu bLeu Gly Gly Thr Tyr Ser
130 135 140

Cys His Phe Gly Pro Leu Thr Trp val Cys Lys Pro Gin Gly Gly Thr
145 150 155 160

Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
165 170 175

Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
. 180 _ 185 190

Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
195 200 205

Ser Leu Thr val Asp Lys Ser Arg Trp GIn GlIn Gly Asn vai Phe

Lys
210 215 220

Ser Cvs Ser val Met His GTu Ala Leu His Asn His Tyr Thr GIn Lys
225 230 : 235 240

Ser Leu Ser Leu %eg Pro Gly Lys
4

<210> 650
<211> 250
<212> PRT
<213> Artificial sequence

" <220>
<223> Preferred embodiments

<400> 650

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
i 5 10



Gly

Met

His

val

65

Tyr

Gly

Ile

val

ser

145

Gly

Pro

Asn

Leu

val

225

Gin

Gly
Ite
Glu
>0

His
Arg
Lys
Glu
Tyr
130

cys

Thr

ser

Tyr

Tvr

210

Phe

LYS

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro LYS Pro Lys Asp Thr Leu 20 25
30 Met lle Ser Arg Thr Pro Glu Val Thr Cys val vai Val AspVal ser 35 40
45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
870150 THE AL VAol el b 31 Vo LelgHig G sp T Leu
Asn 85 90 95 Gly Lys Glu Tyr Lys Cys Lys Val segAsn Lys Ala Leu Pro
Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly On Pro Arg -
Selbl RFg @hr o 14U 129 Wa ysThrl e ProRraspevavgsasp Glu Leu
Bly Gly GIn Gly Tyr 13€0135 140 Ala Asp Glutsly Pro Thr Leu Lys GIn
Trp Leu Val Ala Leu Gly Leu 145 150 155 160 GIn His Ser Gly Gly Thr
Ays Asd Gl Vah Seyd etel RsLysrbemYaldBnigQs1ySvdy:@ly Phe Tyr -
Pro Ser Asp lle Ald3val Giu Trp Glu Ser &6n Gly 180 185 190 GIn Pro Giu
Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp 195 200 205 Gly
Ser Rhe Pye Ceo Tys SerlLysgl el ol Vat spyrysasSersarg Tp 188 210
215 220 GIn Gth Gly Asn Val Phe S€PCys Ser Val Met His #lu Ala Leu
His 225 230 235 240 Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
Gy MpS 248 2601 <2U0Bh65%4219% RES &l AsPRIP<REB> tificial
sequenc§5<220> <223> Preferred embodiments <400 655 Met Asp Lys

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 15 10 15
Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 - 1190

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
115 120 - 125

Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gly Thr Tyr
135 140

His Phe Gly Pro Leu Thr Trp val Cys Lys Pro Gln Gly Gly
150 155 160

Lys asn Gin val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
165 170 175

ASH IT& ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn.
180 185 190

Lys Thr Thr pro Pro val Leu Asp Ser Asp Glv Ser pPhe Phe

195 200 205
Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn
215 220
ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
230 235 240
Ser Leu Ser Leu Ser Pro Gly Lys
245 250
651
252

PRT

Artificial Sseguence

preferred embodiments
651



Met
Gly
Met
His
val
65

Tyr
Gly
Iie
val
Tyr
145
Gly
Phe
Glu

Phe

Gly
225

ASp

Gly

Iie

Glu

50

His

Arg

Lys

Glu

Gly

Tyr

ASh

phe

210

Asn

Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25
30 Met lle ser Arg Thr Pro Glu Val Thr Cys Val Val ValAsp Val Ser 35 40
45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 50
55 60 Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
65 70 75 80 Tyr Arg Val Val Ser VaPBteu Thr Val Leu His GIn Asp Trp Leu
AR AR IBISAACLUS L) TS lofs G LYFaV B sy Afa Leu Pro

la Pro 300 105 110 lle Glu Lys0Thr lle Ser Lys Ala LyssGly Gln Pro Arg
Glu Pro GIn 115120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp GluLeu
&3l Gy NiSIAR G 1Ll 3nE3BEAR G vy BN Phe Thr.Ser-Asp Mal ser Ser Tyr
Leu Blu Gly GIn Ala Ala 145 150 155 160 Lys Gla®Phe lle Ala Trp Leu
Val Lys Gly Arg Gly Gly Gly Thr Lys 165 170 175 Asn GIn Val Ser Leu
Jdr Gys ey VabLysuGly Phe T yrvereSevasprai8A 48493489 lle Ala:
¥l Glu Trp Glu SerAsAGly GIn'Pro Glu Asn Azn Tyr Lys 195 200 205
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser 210
R45 PO &Y vel Ths A splygSavArgdrp:&indin Gly A3n Val Phe
ser 225 230 235 240 Cys Ser Val Met Hi8 Glu Ala Leu His Asn His Tyr
Thr GIn Lys ser 245 250 255 Leu Ser Leu Ser Pro Gly Lys 260 <210>
896 A4 Ly 247 222> PRTA 3 248> Glrifielal Sequsticéendls <223>
Preferred emB3diments <400> 656

val val Ser val Leu Thr val ggu-His GIn Asp Trp Sgu Asn

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

Lys Thr ITe ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
115 120 ' 125

Thr Leu Pro Pro Ser Arg Asp Glu teu Gly Gly Gly Gly Thr
135 ' 140

Cys His Phe Gly Pro Leu Thr Trp val Cys Lys Pro Gln Gly
150 155 160

Gly Thr Lys Asn Glin val Ser Leu Thr Cys Leu val Lys Gly
165 170 175

Pro Ser Asp Ite Ala val Glu Trp Glu Ser Asn Gly Gln Pro
180 185 150

Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
185 200 205

teu Tyr Ser Lys teu Thr val Asp Lys Ser Arg Trp GIn Gln
215 220

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
' 230 235 240

Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>
<212>

<213>

245 250

652
252
PRT

Artificial Seguence



Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 15 10
15 Gly Gly Pro ser vai Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20
25 30 Met lle Ser Arg Thr Pro Giu Val Thr Cys Val Val Val Asp val ser 35
40 45 His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
50 55 60 Val His Asn Ala Lys Thr E§8 Pro Arg Glu Glu GIn Tyr Asn Ser
<220- Thr 65707580 Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp
<223> pPheteA 8mBEd9mekdly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
<400 690 Ala Pro 100 105 110 lle Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro
rg Glu Pro GIn 115 120 125 vai Tyr Thr Leu Pro Pro Ser Arg Asp Glu
Met Asp Ll Gly Gy GhrQly Hizrd3ert35ys40ralai@ILPGlyclihe Pée Ty ser Asp val
1 Ser Ser Pyr Leu Glu Gly GIn 149150 155 160 190 Ald°Ala Lys Glu Phe
lle Ala Trp Leu Val Lys Gly Arg Gly Gly Gly 165 170 175 Gly Gly Thr Lys
Gly Gly P@n E%’h Vel SEeLeeHTRRE LATY &Ey S Bly-PReAFBI 1'85-490 Tyr Pro
- Ser 5\ p lle Ala Val Glu Trp™Glu Ser Asn Gly Gin Pro Glu 195 200 205
Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser ASpGly Ser Phe 210
Met Ile 53m Ao BRI G %%} LW L%fﬂ}V&?A‘%’%lfé%é@Xréelrrp Gln Gin
y 225 230 235 240 Asn Val Phe ser Cys ser Val Met His Glu Ala Leu

i His Asn His Tyrﬁ45 253"255 Thr GIn Lys Ser Leu Ser Lelu S]er Pro Gly
His Glu $58 380 Sl Y Y SoPE AT e A S T3 YeArTiHal

Sequence <220>

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
65 70 75 80

Tyr Arg val val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
83 g0 95

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glin
115 120 12>

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gly Gly Thr
130 135 140

Tyr Ser Ala His phe Gly Pro Leu Thr Trp val Ala Lys Pro Gln Gly
145 150 155 160

Gly Gly Gly Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly
165 170 175

Phe Tyr Pro Ser Asp Ite Ala val Glu Trp Glu Ser Asn Gly Gin Pro
180 185 190

Glu Asn Asn Tyr Lys Thr Thr pro Pro val Leu Asp Ser Asp Gly Ser
195 200 205 :

rPhe phe teu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gin
210 215 220

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
225 230 235 240

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
245 - 250



<210
<211>
<212>
<213>

<220>
<223>

<400>

Met
1
Gly
Met
m' [
val
65
Tyr
Gly
ITe
val
Cys
145
Glin
LYyS
GlIn

cly

Gin
225

ASp
Gly
Ile
Glu
50

His
Arg
Lys
Glu
Tyr
130

AsSp

His

Gly -

Pro

ser
210

Gin

<223> Preferred embodiments <400> 657 Met Asp Lys Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Glu Leu Leu 15 10 15 Gly Gly Pro serVal Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25 30 Met lle Ser Arg Thr
Pro Glu Val Thr cys val Val Val Asp Val Ser 35 40 45 His Glu ASP Pro
Glu Val Lys Phe Asn Trp Tyr Val A$p€Gly Val Glu 50 55 60 Val His Asn
gfaLys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr 65 70 7580 Tyr
2%rg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn 85 90 95

PRIy Lys (fl Tyr Lys cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 100
it i

Ef_ys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin

115 120,125 191 Val Tyr Thr Leu Pro Pro Ser Arg Asp GIU Leu Gly Gly

PRSIFPEIGIGRTASE 195 140 Cys Glu Trp ASP Pro Trp Thr Cys GIU His Met

68Gly Gly Thr Lys Asn 145 150 155 160 GIn Val Ser Leu Thr Cys Leu Val
L sg?l Phe Tyr Pro Ser Asp lle 165 170,175 - Ala Mal Glu Trp Glu ser Asn
[C%)I%/ % o &%Aé’nsAgsrnO%Fq_ﬁ%srhprriS%Y 18?896 Jf[hg ro ébro Val Leu-
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys 195 200 205 Leu Thr Val
AP Lo Sef A4 TR G IR Bk AsnMabRhe Ser,ys 240 245 220 Ser
Val It His GIU Ala Leu HigsAsn His Tyr Thr GIn Izgs ser Leu 225 230
235 240 Ser Leu Ser Pro Gly Lys 245 <210> 658 <211> 258 <212>

gEgaTA@l%ﬁrAﬁiHC@i .;Sggmeﬂge 6%2051<23$>z§1emedaammdiments
Asp Pro Glu VaT_%gs Phe Asn Trp Tyr g31 Asp Gly val Glu

Asn aAla Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser The
' 70 75 80

val val Ser val Leu Thr val Leu His GlIn Asp Trp Leu Asn
85 90 95

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 ‘ 105 : 110

Lys Thr Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin
115 120 125

Thr-Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gln Gly Tyr
135 140

Glu Gly Pro Thr Leu Lys Gin Trp Leu val Cys Leu Gly Leu
150 155 160

ser Gly Gly Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
185 170 175

Phe Tyr Pro Ser asp Ile aAla val Glu Trp Glu Ser Asn Gly
180 185 190

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
195 200 205

pPhe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
215 220

Gly Asn val phe Ser Cys ser val Met His Glu Ala Leu His
230 235 : 240



<400> 658 Met ASP Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro GIU
LeU Leu 151015 Gly Gly Pro Ser Val Phe Leu Phe Pro Pro LyS Pro
Lys Asp Thr Leu 20 25 30 Met lle Ser Arg Thr Pro Glu Val Thr Cys Val
Val Val Asp Val Ser 35 40 45 His Glu Asp Pro Gluval Lys Phe Asn Trp
Tyr Val Asp Gly Val Glu 50 55 60 W& His Asn Ala LyS Thr Lys Pro Arg
Giu Glu GIn Tyr Asn Ser Thr 65 70 75 80 Tyr Arg Val val Ser val Leu Thr

Asn His WAl bew KHismGlpsAsprieleseAsre8550 FooGig v yisyelu Tyr Lys Cys Lys

<210> .
<2X1>
<212>
<213>

<220>
<223>

<400>
Met Asp Ash Yid Rhe S8F CyssSerd/ alriatydis 22230 23% 240 &alu Ala Leu

Gly

Met

His

vai

65

TYr

Gly

Ile

val

Ala

145

Gin

Lys

Gin

Gly

Gly

Ile

Glu

50

His

Arg

LYS

Glu

TYyY?r

AsSp

His

Gly

Pro

Ser

Val Ser A% Lys Ala Leu Pro Al ®o 192 100 105 110 lle Glu Lys Thr lle
Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn 115 120 125 Val Tyr Thr
6k€u Pro Pro Ser Arg Asp Glu Leu Gly Gly Gly Gly Gly 130 135 140 Asp
F% Thr Gly Asp Met GIn Val Lys Phe Asp Ala Met Met Phe Gly 145 150

A 1602 Prexdusnlkys Glu Gly Gly Giy Gly Gly Thr Lys Asn Gin Val Ser
Leu 165 170 175 Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala

pVt SIL I TRIR0 485 190 Glu Ser Asn Gly GIn ProGlu Asn Asn Tyr Lys
Thr Thr Pro Pro Val 195 200 205 Leu Asp Ser Asp Gly ser Phe Phe Leu

6¥9r Ser Lys Leu Thr Val Asp 210 215 220 Lys Ser Arg Trp Gin GIn Gly

HisAsn His Tyr Thr GIn LysSer [18u Ser Leu Ser Pro 245250 255 Gly Lys
<210> 659 <211> 281 <212> PRT <213> Artificial Sequence <220>

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20 25 30

Ser Arg Thr pro Glu val Thr Cys val val val Asp val ser
35 40 - 435

Asp Pro Glu val Lys Phe Asn Trp Tyr gg? asp Gly val Glu
55

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
: 70 75 80

val val ser val Leu Thr val Leu His Gin Asp Trp Leu Asn
BS 80 95

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 ' 105 110

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin
115 120 125

Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly GIn Gly Tyr
135 140

Glu Gly Pro Thr Leu Lys Gin Trp Leu val Ala Leu Gly Leu
150 155 160

ser Gly Gly Thr Lys Asn Gin val Ser Leu Thr Cys Leu val
165 170 175

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
180 185 190

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
195 200 205

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp



<223> Preferred embodiments <400> 659 Met Asp Lys Thr His Thr Cys
Pro Pro Cys Pro Ala Pro Glu Leu Leu 15 10 15 Gly Gly Pro Ser Val Phe
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 20 25 30 Met lle Ser Arg Thr
Pro Glu Val Thr Cys Val Val Val Asp Val Ser 35 40 45 His Glu Asp Pro
Glu Val Lys Phe Asn Trp Tyr Val Agg&ly Val Glu 50 55 60 193 Val HIS
Asn Ala Lys Thr L%SPro Arg Glu Glu Glnz'?){?r Asn Ser Thr 65 70 75 80
- Tyr Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn 8590
g“in G1n 9by BRNLYRIGRIT WeryS By $eyywhiMgar Akh BYd AI'b@Lb%Png la Pro 100
23 105 110 lle'G ?_ys Thr lle Ser Lys A71 ys Gly GIn Pro Arg"Gtu Pro Gin
~ 115120 125 Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly Gly
Asn His By G 1310185130 ASY ﬁ%gg;@ﬁ):sﬁrm&‘@mxﬁm Lys Phe Asp Ala
Met Met Phe Gly 145 150 155 Pro Arg Lys Glu Gly Gly Gly Asp Trp
<100 6Thr Gly Asp Met GIn Val Lys 165 170 175 Phe Asp Ala met met Phe Gly
<311> 2%%0 Arg Lys Glu Gly Gly Gly Gly Gly 180 185 190 Thr Lys Asn GIn Val
<212> pBer Leu Thr Cys Leu val Lys Gly Phe Tyr Pro 195 200 205 Ser Asp lle
<213> AR VEF G T9pU@1GSer Asn Gly GIn Pro Glu Asn Asnh 210 215 220 Tyr
<220> Lys Thr Thr Pro Pro Val Leu Asp ser Asp Gly Ser Phe Phe Leu 225 230
<223> Pp8feP4ed Tanb8aineysteu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn
<400> Y&l 245250 255 Phe Ser cys Ser Val Met His Glu Ala Leu His Asn His

Tyr Thr Gin 260 265 270 Lys Ser Leu Ser Leu Ser Pro Gly Lys 275 280
Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
1 .5 10 ' 15

210

Gly Gly Pro_ggr val Phe Leu Phe ;go Pro Lys-Prd Lys %gp Thr Leu

Met Ile Ser Arg Thr Pro Giu val Thr Cys val val val Asp val Ser
35 40 45

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
50 55 60

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Ash Ser Thr
65 70 75 80

Tyr Arg val val Ser val teu Thr val Leu His Gin Asp Trp Leu Asn
85 90 95

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
100 ' 105 110

ITe Glu Lys Thr Ile ser Lys Ala Lys Gly GIn Pro Arg Giu Pro Gln
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Gly Gly His Ala Glu
130 135 140

Gly Thr Phe Thr Ser Asp val Ser Ser Tyr Leu Glu Gly GIn Ala Ala
145 150 155 160

Lys Glu Phe ITe Ala Trp Leu val Lys Gly Arg Gly Gly Gly Thr Lys
165 170 i75

Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
180 185 190



Ile

Thr

Lys

Cys

Leu

Ala
Thr
210

Leu

ser

Seh

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

val
195
Pro
Thr
val
Leu

656
267
PRY

Glu

Pro

val

Met

ser
260

Trp

val

Asp

His

245

Pro

Glu

Leu

Gly

ser

215

ser

Ala

Lys

Artificial sequence

ASn

200

Sar

Arg

Leu

preferred embodiments
656

Met Asp Lys
1

Gly

Met

- His

val

65

Tyr

Gly

Ite

val

Ala
145

Gly
Ile
Glu
50

His
Arg

Lys

Glu

Pro
Ser
35

Asp
Asn

val

Glu

Gly

Thr

Ser

20

ATg

Pro

Ala

val

Tyr

Thr

Leu

Thr

His Thr Cys
5

vai

Thr

Glu

Lys

ser

&5

LYS

Ile

Pro

Phe

Phe

Pro

val

Thr

70

val

Cys

Ser

Pro

Thr
150

Leu

Glu

Lys

Leu

LysS

Lys

Ser

135

Ser

Pro

Phe

val

40

Phe

Pro

Thr

val

Ala

120

Arg

Asp

Gly

Asp

Trp

His

Pro
Pro
25
Tht
Asn
Arg
val
Ser
105
Lys

ASp

val

Gin

Gly

GlIn

AST

189
Pro

Ser

Gin

235

His

250

Cys

Trp

Gluy

Leu

90

AST

Gly

Glu

Ser

Pro

Lys

val

Tyr

Glu

75

His

Lys

Gin

Leu

Ser

155~

Glu
Phe
220

Gly

Tyr

ala
Pro
val
val
60

Gin
Gln
Ala

Pro

Asn
205
Phe

Asnh

Thr

Pro

Lys

val

45

ASp

Tyr

Asp

Leu

Leu

Asn

Leu

val

Gln

Glu
ASp
30

AsD
Gly
Asn
Trp
Pro
110
Glu

Gly

Glu

Tyr

Tyr

Phe

255

Ley

15

Thr

val

val

Ser

Leu
95

Ala
Pro

Gly

Gly

Lys
Sar
ser
240

Ser

Leu
Leu
Ser
Glu
Thr
80

Asn
Pro
Gln
H*ié

Glin
160



“Ala

Gly

Tyr

Asn

Phe

225

AsSnh

Thr

Ala
Gly
Pro
Asn
210
Leu

val

Gln

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

<220>
<223>

- <400>

LYS

Thr

Ser
195

Tyr

Tyr

Phe

Lys

657
246
PRT

Glu

Lys

180

ASp

Lys

ser

ser

Ser
260

Phe
165
Ash
ITe
Thr
Lys
Cys
245

Leu

Ile

Gin

Ala

Thr

Leu

230

Ser

Ser

Ala

val

val

Fro

Trp
ser
Glu
200

Pro

215

Thr

val

Leu

Artificial Sequence

preferred embodiments

657

Met Asp Lys Thr
1

Galy

Met

His

val

65

Tyr

Gly

Ile

Gly

e

Glu

50

His

Arg

Lys

Glu

Pro
Sar
35

Asp
Asn
val
Glu

Lys
115

Ser

20

Arg
Pro
Ala
val
Tyr

100

Thr

val

Met

ser

His Thr Cys Pro
5 _

val

Thr

Glu

Lys

Ser

85

Lys

Ile

Phe
Pro
val
Thr
70

val

Cys

sSer

Leu

Glu

Lys

55

LYs

Leu

Lys

Lys

Phe

val

40

Phe

Pro

Thr

val

Ala
120

Leu

Leu

val

170

Thr

185

Trp

val

ASp

His

Pro
265

Pro
Pro
25

Thr
Asn
Arg
val
Ser
105

Lys

Glu

Leu

Lys

Glu

250

Gly

Cys
10

Pro
Cys
Trp
Glu
Ley
90

Asn

Gly

180

Lys
Cys
Ser
Asp
ser
235

Ala

Lys

Pro
Lys
val
Tyr
Glu
75

His
LysS

GIn

Leu
ASH
Ser
220

Arg

Leu

Ala
Pro
val
val
60

Gin

Glin

aAla

Pro

Arg

val

Gly

ASp

Trp

His

Pro-

Lys

val

45

ASp
TYyr
Asp
Leu

Arg

Gly
LYsS
190
Gin
Gly

GlIn

AsSn

Glu
Asp
30

Asp
Gly
Ash
Trp
Pro

110

Glu

Pro

Ser

Gin

His
255

Leu

15

Thr

vai

val

Ser

Leu

95

Ala

Pro

Gly

Phe

Glu

phe

Gly

240

TYyr

Leu

Leu

Ser

Glu

Thr

80

Asn

Pro

Gin



val Tyr
130

Cys Glu
145

Gin val
Ala val
Thr Pro

Leu Thr
210

ser val
225

Ser Leu

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

<220>
<223>

<400>

Met Asp
1

Gly Gly
Met Ile
His Glu

50

val His
65

Tyr Arg

Gly Lys

Thr Leu Pro Pro Ser Arg
135

Trp Asp Pro Trp Thr Cys

ser teu Thr Cys Leu val
165

Glu Trp Glu Ser Asn Gly

Pro val Leu Asp Ser Asp
185 : 200

val Asp Lys Ser Arg Trp
215

Met His Glu Ala Leu His
230

Ser Pro Gly Lys

658

258

PRT

Aartificial Seguence

preferred embodiments
658

Lys Thr His Thr Cys Pro
3

Pro Ser val Phe Leu Phe
20

ser Arg Thr Pro Glu val
35 40

Asp Pro Glu val Lys Phe

Asn Ala Lys ;Er Lys Pro

val val ggr val Leu Thr

Glu Tyr Lys Cys Lys val

ASp

Glu

Lys

Gin
185
Gly

Glin

ASn

Pro

PIro

25

Thr

Ash

Arg

val

Ser

191

Glu Leuy
His Met

155
Gly Phe
Pro Glu
Ser Phe

Gin Gly

His Tyr

Cys Pro
10

Pro Lys
Cys val
T!"‘p Tyr‘

Glu Glu
75

Leu His
30

Asn Lys

Tyr
Asn
Phe
Ash

220

Thr

Ala
Pro
val
vai

60

GIn

Ala

sl
Gly
Pro
Asn
Leu
205

val

Gin

Pro
Lys
val
45

ASD
Tyr

ASD

Leu

Gin
Thr
Ser
Tyr
Tyf
Phe

Lys

Glu
AsSp
30

Asp
Gly
AsSh

Trp

Pro

Glu

Lys

Lys

Ser

ser

Ser

Leu

15

Thr

val

vai

Ser

Leu

95

Ala

Glu

ASh

160

Ile

Thr

Lys

Cys

Leu
240

Leu
Leu
Ser
Giu
Thr
80 .

Asn

Pro



Ile

ya?

Thr
Glu

Leu

Gly

Glu
Tyr
Trp
Arg
Cys
ser
ASp
210
Ser

Ala

Lys

<210
<213i>
<212>
<213>

<220>
«<223>

<400>

Lys
115

Thﬁ

Thr

Lys

Leu

Asn

195

Ser

Arg

Ley

659
281
PRT
Artificial sequence

100

The

Leu

Gly

Glu

val

180

Gly

Asp

Trp

His

Ile

Pro

ASpP

Gly

Lys

Gln

Gly

Gin

AsSnh
245

Ser

Pro

Met

150

Gly

Gly

Pro

ser

Glin

230

His

Lys

Ser

135

Gin

Gly

Phe

Glu

Phe

215

Gly

Tyr

Preferred embodiments

659

Ala

120

Arg

val

Gly

TyYr

Asn

200

Phe

Asn

Thr

get Asp Lys Thr HMis Thr Cys Pro
5

Gly Gly Pro ggr val phe Leu Phe

Mel Ile ggr Arg Thr Pro Giu val

40

His Glu Asp Pro Glu val Lys Phe
50 535

105

Lys

AsSp

Lys

Gly

Pro

185

AsSn

Leu

val

Gin

Pro
Pro
25

Thr

Asn

Gly

Glu

Phe

Thr

170

Ser

Tyr

Tyr

pPhe

LyS
250

cys

Pro

cys

Trp

192

Gln

Leu

Lys

ASp

LYyS

Ser

Ser

235

Ser

Pro

Lys

val

Tyr

Pro

Asn

Ile

Thr

Arg

Gly

Met

Gin

Ala

Thr

© 205

Lys

Cys

Leu

Ala

Pro

val

val
60

Leu

ser

ser

Pro

Lys

val

45

ASpP

110

Glu

Gly

Met

val

val

190

Pro

Thr

val

Leu

Glu
Asp
30

ASp

Gly

Pro
Gly
Phe
Ser
175
Glu
Pro
val

Met

Ser
255

Leu
i5
Thr

val

val

Glin
Gly
Gly
Leu
Trp
val
Asp
His
240

Pro

Leu

Leu

Ser

Glu



val
63

Tyr
Gly

Ite

val

Phe

Thr

Ser

Tyr

225

Tyr

Phe

Lys

His

Arg

Lys

Glu

Tyr

Trp

Arg

ASp

Lys

ASp

210

Lys

ser

ser

Ser

Asn

val

Glu

Lys
115
Thr
Thr
LYysS
Ala
ASnh
195
Ile
Thr
Lys

Cys

Leu
275

Ala
val
Tyr
100
Thr
Leu
Gly
Glu
Met
180
GIn
Ala
Thr
Leu
Ser

260

Ser

LYysS

Ser

85

Lys

Ile

Pro

Asp

vai

val

Pro

Thr

245

val

Leu

Thr
70

val
Cys
Ser
Pro
Met
150
Gly
Phe
Ser
Glu
Pro
230
val

Met

Ser

Lys

Leu

Lys

Lys

ser

135

Gin

Gly

Gly

L.eu

Trp

215

val

ASp

His

Pro

Pro
Thr
val
Ala
120
Arg
val
Asp
Pro
Thr
200
Giu
Leu
LYS

Glu

Gly

Arg

val

Ser

105

LYS

Asp

Lys

Trp

cys

Ser

ASp

Ser

Ala

265

Lys

Glu

Leu

90

Asn

Gly

GTu

phe

Thr

170

Lys

Leu

Asn

Ser

Arg

250

Leu

193
Glu
75
His
Lys

Gln

Leu

Gly
Giu
val
Gly
ASp
235

Trp

His

Gin

Gln

Al a'

Pro
Gly
Ala
ASp
Gly
LYs
GIn
220
Gly

GIn

Asnh

Tyr

ASp

Leu

Arg

Gly

MetT

Mat

Gly

ser

Gln

His

Asn
Trp
Pro
110
Glu
Gly
Met
Gln
Gly
1990
Phe
Glu
Phe

Gly

Tyr
270

Ser

Leu

95

Ala

Pro

Gly

Phe

val

175

Gly

Tyr

ASh

Phe

Thr
80_
Asn
Pro
Gin

Gly

Lys

Gly

Pro

ASn

Leu

- 240

Asn
255

Thr

val

Gin



