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Form of Fc Fusion Therapeutic
partner implications Reference
1gG1 N-terminus Hodgkin’s disease; U.S. Patent No. 5,480,981
' of CD30-L  anaplastic lymphoma;
T-cell leukemia
Murine Fcy2a ' IL-10 anti-inflammatory; Zheng et al. (1995), J.
transplant rejection Immunol. 154: 5590-600
1gG1 TNF septic shock Fisher et al. (1996), N. Engl.
receptor J. Med. 334: 1697-1702; Van

Zee, K et al. (1996), J.
fmmunol. 156: 2221-30

IgG, IgA, IgM, or TNF inflammation, U.S. Pat. No. 5,808,029,

igE (excluding receptor autoimmune disorders issued September 15, 1998
the first domain)
1gG1 CD4 AIDS Capon et al. (1989), Nature
receptor 337: 525-31
1aG1, N-terminus  anti-cancer, antiviral ~ Harvill et al. (1995),
19G3 of IL-2 Immunotech. 1: 95-105
1gG1 C-terminus osteoarthritis; WO 97/23614, published July
of OPG bone density 3, 1997
1gG1 N-terminus anti-obesity WO 98/28427, filed
of leptin December 11, 1997
Human Ig Cy1 CTLA-4 autoimmune disorders  Linsley (1991), J. Exp. Med.

174:561-9
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sequenced to identify key residues within one or more structurally related
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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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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 agents. 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
techniquies 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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crasgge npr‘f G (G BRI Febntoe 3 Ragflns HERERICTLAY, the

Nk Wicsedid ﬁﬁ'hﬁﬁhﬁ%tolg? mor?c%ﬁilﬁa'i antibody.
rnat| on pat ent applicati WO 96/40772,

publ i shed Dec. Tﬂlﬁblé%thacolﬁlg@aibcmih@rpeptldes
EPQ minetic Naranda et al (1999) Droc
Sci. USA, 9Bindimggpariney/ \\O 99/ 47151 publ i shed

SepFerpdr 2Protgyefiiptseest. Pharmagylesiedsiviy ot j ¢ RTINS
et HFPdeQQﬂ termnally Scionce276+—1606-0-U-S

criggapeplidked BRPrespiors. 869, 4BHO-Migeting di ffEishionstal (199),
o, jodfidet) S Pat. No. 5,932,946, issued AgGeesZ/s: 45863 US.

1994ondpg) 24 : "BYE No.5,773,569, issued
00/ 24770, published May 4, 2000; Fume 30, 1998 fo

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; U.S.
cross-linked Pat. No. 5,869,451, issued
dimer Feb. 9,1999; U.S. Pat. No.
5,932,946, issued Aug. 3,
1999; WO 00/24770,
published May 4, 2000;
U.S. 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-CSF-mimetic”) Physiol. Chem. 365: 303-

2 The protein listed in this column may be bound by the associated peptide (e.g., EPO
receptor, IL-1 receptor) or mimicked by the associated peptide. The references listed for
each clarify whether the molecule is bound by or mimicked by the peptides.
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5,880,096; "lIL-1ra-mnetic") <t ah{an . (199),

Proc. Natl. Acad. Sci. 93: 7381 6; Akeson—ﬁl—ga%‘———‘ cad. Sci. 93:
i ég—kes n etal.

(1996), T. Biol. Chem 271: 30517-23; W ekzg

al. (1997), Pol. T Pharmacol. 49:107-17; & 531‘5 O s o
(1996), PNAs, 93:7381-7386. |inear Facteur 1 ki yﬁ e
stinmul ation of |nagaki-Chara et al. Pharmacol 49; 107-17;
Yanofsky (1996), PNAs,
93:7381-7386.
linear Facteur thymique stimulation of Inagaki-Ohara et al.
‘ serique (FIS) © Iymphocytes (1996), Cellular
(“ FTS-mimetic”) Immunol. 171: 30-40;
Yoshida (1984), Int. J.
Immunopharmacol,
6:141-6.
intrapeptide CTLA4 MADb CTLA4-mimetic Fukumoto et al. (1998),
disulfide Nature Biotech. 16: 267-
bonded 70
exocyclic TNF-o. receptor TNF-o. antagonist Takasaki et al. (1997),
' ‘ ‘ Nature Biotech. 15:1266-
70; WO 98/53842,
published December 3,
1998
linear TNF-a receptor TNF-o antagonist Chirinos-Rojas ( ), ].
: ‘ Imm,, 5621-5626.
intrapeptide C3b : inhibition of Sahu et al. (1996), I.
disulfide complement activation; Immunol. 157: 884-91;
bonded autoimmune diseases  Morikis et al. (1998),
("C3b-antagonist”) Protein Sci. 7: 619-27
linear vinculin cell adhesion Adey et al. (1997),
processes —cell growth, Biochem. J. 324: 523-8
differentiation, wound
healing, tumor
metastasis (“vinculin
binding”)
linear C4 binding protein anti-thrombotic Linse et al. (1997), ]. Biol.
(C4BP) Chem. 272: 14658-65
linear urokinase receptor ~ processes associated ~ Goodson et al. (1994),
with urokinase Proc. Natl. Acad. Sci. 91:
interaction with its 7129-33; International
receptor (e.g., application WO

angiogenesis, tumor 97/35969, published
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Nat ure Bi otech. 15:1266- 70relMya8®h588842, Oqielisr 2.sAed

Decenber 3, 1998 |inear Tivetastasie EPEF TNF- a

ant agoni st Chiri nos- Roj as_( )antagonistiyy . 5621- 5626

i nt rigeept i de W2 Kidmbdi t i on JdhhiSgpmofet al .Pigkslpgedal. (1994),

di sul fi de conpl enent acti vanicmationefipitol . QBpeaRA: 2p23-9;

bonded aut oi nmune di seasegsnadiat¢ddiyMdm2 e . Rotigergetal. (1997) .

(" C3b- ant agoni st") Protei n &2 afpti-tugaog. 27 ig}. 269: 744-56;

vinculin cell adhesion Adey éMdp/hdm gg7) Botigergtak (%),

- i ta jst” Oncogene 13: 2141-7

di f flimeant i at i onP2MBUnd heal i Agf-tumeEBy  netBpdlebal €997), Curr.

("vinculin binding") I|inédficsmephsptfivly priielef:41-80

anti-thronbaotic linse et al — PARKA/" 1 Bjgl (CABP)

Chenlinear72: 1 AgBEYEBsEpar UPIRTHEE QY [ ecepdriGps et al (1994), Cell

processes associ at ed Goodslbrﬁ"eé‘f:m%‘lmﬁvftf@94)7,7ﬂ\ﬁ"ﬁ13

urokinase Proc. Natl Ac 50 ene | i
i ts Impag. 33;Raq ¢ffegtprdomaih a| . P@E@Bfeélby( _ g_Moo ie et al. (1994),
appl i cati on WD angi ogenesi &hikilinghiolegigal 5 g glyen etf48
6 WO 2006/ 036834 PCT/ US2005{059%2P5thegas) | | FEAN oY)
; . T e ature 370:527-532
linear SH2/SH3 domains . ;.igti-cancer by Pawson et al (1993),
inhibiting tumor Curr. Biol. 3:434-432
growth with activated ~ Yu et al. (1994), Cell
tyrosine kinases; 76:933-945; Rickles et al.
treatment of SH3- (1994), EMBO . 13: 5598-

mediated disease states  5604; Sparks et al. (1994),
(“SH3 antagonist”) ]. Biol. 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 PPat. No.
5,888,763, issued March
30,1999
linear plomks anti-cancer by Fahraeus et al. (1996),
mimicking activity of ~ Curr, Biol. 6:84-91
pl16; e.g., inhibiting
cyclin D-Cdk complex
(“plé-mimetic”)
linear Src, Lyn inhibition of Mastcell ~ Stauffer et al. (1997),
: activation, IgE-related =~ Biochem. 36: 9388-94
conditions, type I
hypersensitivity
(“Mast cell antagonist”)
linear 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”)
linear HBV core antigen  treatment of HBV viral  Dyson & Muray (1995),
(HBcAg) infections (“anti-HHBV”)  Proc. Natl. Acad. Sci. 92
2194-8
linear selectins neutrophil adhesion; Martens et al. (1995), L.

inflammatory diseases  Biol. Chem. 270: 21129-
(“selectin antagonist’)  36; European patent
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Moodi e et al. (1994), inhibiting biol ogi éaDetmangsal (1993),
Genet 10: 44-48 function of the ras Rodrl%ééﬁ@&&?g 23025-
(1994), oncogene Nature 370:527-532 |inedf skpfIcay (199),
dommins anti-cancer hy Pawson et al (1993fene169:153-4
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23,1999; US Pat. No. b5, 888N 9BEosiy ¥e
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and tumor mvasmn
(“integrin-binding”)

cyclic, linear fibronectin and treatment of WO 98/09985, published
extracellular matrix inflammatory and March 12, 1998
components of T autoimmune conditions

cells and
macrophages
linear somatostatin and treatment or European patent
cortistatin prevention of hormone- application © 911 393,
producing tumors, published A pril 28, 1999
- acromegaly, giantism,.
dementia, gastric ulcer,
tumor growth,
inhibition of hormone
secretion, modulation
of sleep or neural
activity
linear bacterial antibiotic; septic shock; U.S. Pat. No. 5,877,151,
lipopolysaccharide  disorders modulatable issued March 2, 1999
by CAP37
linear or pardaxin, mellitin antipathogenic WO 97/310719, published
cyclic, 28 August1.997
including D-
amino acids
linear, cyclic VIP impotence, WO 97/40070, published
neurodegenerative October 30, 1997
disorders
linear CTLs cancer EP 0 770 6241, published
May 2,1997
linear THF-gamma?2 Burnstein (1.988),
Biochem., 27:4066-71.
linear Amylin Cooper (1987), Proc.
Natl. Acad. Sci., 84:8628-
32.
linear Adrenomedullin Kitamura (1.993), BBRC,




i near

cel |

Src,
al . (1997),
WO 28i/096834 condi t i ons,
ant agoni st ")
of International
WO 98/ 33812,

Lyn inhibition of Mast cell

activati on,
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.Chein., 263:19827-32.

| nt elireat i onaPLE ayeantibedy- ¢ r eat mﬁ’rﬁ for appVPEeti0rspupshed

conditions related tq 95/14714

nuhl i chead October 3, 1996

i nt egri n- medi at@flalpipe 1, 199%5resyign ofdwnpy| a{?hﬂ@\‘/"érﬁf@ (1998)

97/08203

publi shed

i ncl udi n@%@sﬁﬂslﬁl et
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Nar ch 19, 1998te-2@ycomeiitng, otE8EF-0si s, i, USA 96:
publ i shed I(02GPT) antiphospholipid 5164-8
antibodies syndrome (APS),
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.
linear Apoptosis agonist; WO 99/38526, published
treatment of T cell- Aug. 5,1999.
associated disorders
(e.g., autoimmune
diseases, viral infection,
T cell leukemia, T cell
‘ lymphoma)
linear MHC class II treatment of US Pat. No. 5,880,103,
autoimmune diseases _issued March 9, 1999.
linear androgen R, p75,  proapoptotic, usefulin WO 99/45944, published
MJD, DCC, treating cancer September 16, 1999.
huntingtin
linear von Willebrand  inhibition of Factor VIII WO 97/41220, published
Factor; Factor VIII interaction; April 29, 1997.
anticoagulants
linear lentivirus LLP1 antimicrobial US Pat. No. 5,945,507,
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).




tissue repair, My 20,1999; Kraft et al.
(e.g., for (1999), J. Biol. Chem 274: treatnent of
woamp@s§s34 1979- 1985 and tunor invasion PCT/US2005/034273
("integrin-binding") cyclic, linear fibronectin and
treatment of WD 98/09985, published extracell ul ar
matri x inflammtory and March 12,1998 conponents of T
aut olimaune cHpuintAatimatingel | s anidfertiligcr opha@esuki [1PPPpdfomp.
somat ost ati n anteptidesat nent or Eur opean patBégghem. Physiol.
cortistatin prevention of hornone- appl i cdf?EATIC
911388pr pr oduwwgivtensionor s, hiudidrositie theilrspr iLLAGrgYLP9), I.
acronegal y, giantism. derréqﬂhlematogmnemcc Weriedontal Regppr

angi ogenesi s

growth, inhibition of horcemshions femcardenn 344BHa12a% i on
of _sleep or neural aCtIVItV AIDRes#¢ hacteri al
ant i bieat i c; sePiV-tspHock; U. S.anpDSNo. 5 Gy (19%), Cell 93:681-

| ipopol vsaccharide disorders modul at abl e i68%&ued March

2 191939r by CAPS?KCl near orﬂ]éﬂéqi@a\)ﬂfhonenel IM‘!qnﬁa(199187)72__5P_
Ahysgiol. 83417-

nogen 3194
Au gu Qltteall 997 defen@mﬂ)(@ﬂ\ii’gl D am r?@ma@if@sal | i nedfarvig (19p4) Methods
VLP i npot ence, 9399/ 40070, publi shed Enz. 236:160-172.
neur b@egener APl ER Y @ber ébePilgwﬁC @FIE'or &’QIS(Z(PQ%EQE
CILs can P_(priprd) ] Aey  Npy Piofephr 8 84y198.
THF- Geeana2 Bur nsgpdph ( 1 988) e fBi"%ﬁ@'h’é"m W&%@Olwpubhshed
| inear Anylin Cooper (1987), Praoc. Natl A¥o¥e?5 B9p.
84: 8Bmgr collagen, other joint, autoimmune diseases WO 99/50282, published
cartilage, arthritis- Oct. 7,1999.
related proteins
linear HIV-1 envelope treatment of WO 99/51254, published
protein neurological Oct. 14, 1999.
~ degenerative diseases \
linear IL-2 autoimmune disorders WO 00/04048, published
(e.g., graft rejection,  Jan. 27, 2000; WO
rheumatoid arthritis)  00/11028, published
March 2, 2000.
linear, cyclic various inflammatory U.S. Pat. No. 6,660,843
conditions,
autoimmune disease,
: , others
linear, cyclic Ang-2 inhibition of U.S. Pat. App. No.
angiogenesis (e.g., for ~ 2003/0229023, published
treatment 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 U.S. Serial No.
10/742,379, filed Dec. 19,
2003; PCT/US03/40781,
filed Dec. 19, 2003
BAFF/TALL-1 B-cell mediated U.S. 2003/0195156,
autoimmune diseases  published Oct. 16, 2003;
and cancers (e.g., WO 02/092620,
lupus, B-cell published Nov. 21, 2002
lymphoma)
linear GLP-1 Diabetes, metabolic
syndrome
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32. linear Adrenonedullin Kitamura (1-993), BBRC, 8

WD 2006/ 036834 PCT/ US2005/ 034273 192:553-60. cyclic,
wOiRMBsaB6EG- ant i - angi ogeni c; cancer, Fai rbr ot RET/US2005/034273

(1998), rheumatoid arthritis, Biochem, 37:17754-

di abetic retinopathy, 17764. psoriasis ("VEG-

antagonist' ) cyclic MV inflamuation and Koi vunen

(1999) , Péyatiidesid eatified foy peptiieddrrdey scre@ningergére, for a long

17:768-774, tumyr growth (" i nhibitor") HGH,
f r HEeaiegatdeshsipy a8f ?e@éés iR %@I’W .0? ﬂbgras?%@?&%‘és

Echi,statin inhibitiol f_ npl . . Bi
gg&%‘afa{z\oaana%ifé'f@%gf%gﬁ%ﬁ?%gf‘ﬁﬁfé’é{e@g proeif il
u ) !’v ' » 5 5 p! Ip h@d . . -
19 gﬁﬁ%%l' glqééfha suppr egéli g}ﬁ of 0t urmr$I shiliamwg?hgﬁﬂﬁaﬁon'
5 ( 1edRjlar creamsia meshEERE ietthe réddulpdndothelidl system, or

EP%L&%@%E%@%&@@%%@Q&&%%%&}? Fosys G GromhiTackrad: 411
cl,. USA L, (02ER1). i Di -
antiBgar el Ty At B (e bRy BRHEH B s ke g areets or

t NE ORRORYIORE M e OnePbu@ @t hAgHt hbileave B
CeFu? Recept or be%gé% etes 9u6/ 11214, %ubl i shede een as

c haagilyAprasl quiiBkly 98 6ntifiéd thrpughi dhendtallbraiy@oéting02,
publ i shed anti vi raIRJal_Jary 1%, 2000. anti-ischemc

10 gr bowmnasn(1997 b 253 ReviuBiophisdBiomelgauct PhetHrP4igay etal
CoLRARPT, 9, 1509 ) 5 pgipoen © VD 99/ 61476,
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 come 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
oﬁe 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.S. Pat. App. No. 2003 /0195156, published Oct.

25 16,2003 (corresponding to WO 02/092620, published Nov. 21, 2002); US.
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.S. Pat. App. No. 2003/0229023, published December 11, 2003; WO

30  03/057134, published July 17, 2003; U.S. Pat. App. No. 2003/0236193,
published December 25, 2003 (corresponding to PCT/US04/010989, filed
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Decenber 2,1999. |inear Apoptosis agonist; WO

99/ 38526, published treatnent of T cell- Aug. 5, 1999.
wazswosetsed di sorders (e.g., autoi mune di SeREEAIS2005/034273

viral infection, T cell leukema, T cell |ynphona)

linear WHC class Il treatnent of US Pat. No.

5,880, 103, autoi mune di seases issued March 9, 1999.

| i Agail 8aR004)JE1S. Ber. (NG, 10¢66®,|48@;tfdedi Sepiesabar 18, ROORD

99/ 45944, published MD treatin r .

SefrogrspPndmg 29g8) O%Q%@zmumlsﬂnpﬂ&m%v 008) eash efirhich

hi.bi t f F WD 97
'Fge'tlaf%r bihRbp e by felerenes Bt SRR 358 pBEtid beneic
an
AR DRI M R g e
5 Detherafpbetipagdreep di sorders G af (1986), Peptides

I nduci ng Peptide 7:1165. linear C Reactive Protein
i nflammati on and Barna (1994), Cancer (CRP) cancer

| mmunol . | munot her . 8:38 (19 006/ 036834
PCT/ US2005/ 034273 | | néé‘?’“’éﬁ‘é’ ﬂfﬁ%"t‘i‘%’&% é infertility
Suzuki {he ?);esen@i—‘rmntio@ﬂ concBaidtd PResl PGRRITh Y&t ehe
102B: 679. near angi otensins hematopoietic factors
Lubitdogiaally a&98 peptidd mrmtmmirmkeyltas ;aennberﬁe} sapientainto an

Res. conditions from cancer, 34(4 223 ééS Al DS,
10 et Ec dpmpdnsSyqhan inggraal muemxm@ dded bgjinsergipn (ie.

?256’%% o8%; o e|1c|1gse il thFel%;"elvPomsP}ll EEilthng Fe %%malr'\{ij oF 9}‘?
replacement of amino acids in the previously existing Fc domain (i.e.,
removing amino acids in the previously existing Fc domain and adding
peptide amino acids). In the latter case, the number of peptide amino acids

15 added need not correspond to the number of amino acids removed from
the previously existing Fc domain; for example, this invention concerns a
molecule in which 10 amino acids are removed and 15 amino acids are
added. In this invehtion, pharmacologically active compouﬁds are
prepared by a process comprising:

20 a) selecting at least one 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 sequence of
an Fc domain.

25  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

30 employed to modify an Fc domain that is part of an antibody (e.g.,
adalimumab, epratuzumab, infliximab, Herceptin®, and the like). In this

12



resorption rhysiol. 83:717-725. |inear defensins
(HNP-1, - antimcrobial Harvig (1994), Methods

wa 200/036834 Enz. 236: 160-172. |inear pl85HER2/ neBCTMS2005/034273

10

15

20

25

30

AHNP-m netic: anti- Park (2000), Nat. erbB-2 tunor
Bi otechnol . 18:194-198. linear gpl30 IL-6 antagoni st
WO 99/ 60013, published Nov. 25,1999. Ilinear coll agen,
otvey, differdnt nacieoilesuae bdipsedsesl ﬁI@t aaréadditional

publi shed cartilage, arthritis- 7,1999, rel ated
prfunéﬁlmalmqsewchmsw binding d@ﬁ@uﬂ e ad#ﬁ&en&fepxﬁfpe or an

99/%@ al ‘33%‘8 gg{odii ses ?lr[}neog%&ﬁ% g& htng e%or? §

, {
r e ] e c‘?éal% n é’%@gﬂ@é %%gd Of%kl %\%&@ﬁ g 3’ Erlg}%eddlg}?tg Z r(flvthllcs% "

0@iréfaral), Budli dispthylMeibobode di€fley, RNdepeptidg s¢rieening,
various inflamatory U S. Pat, No. 6,660, 843
c gieabitbases] screaming, Aharical rEﬁ&’éEj@ scprering rafippakgesign, or

cycl Al i tion_of Pa
arpgphed sBicbpl My 3R oo bp g natdistly Biupiy peptide 5
Iﬁﬁ%rﬁ Bf tunor) Dec. 11, 2003; V\DO:%/ 057134,
ished "7/ 17/ 03; U.S. 2003/0236193, published
DE‘C 25 he2RR3ntih fefthentdlateaito molegiles cenpYibing an Fc domain

04/ 026329, asthma, hyperactive published ri]
200adiffsdigcemprisos paplide as andaiernaisegre @ﬁ%ﬂ@y ina

:c :lgég (ii'@élgn hry]%o%%ma}gb#{/[%ﬁgﬁﬁ 69§1P|}|?sm§ 9 iwlieend B peptide

sequence are referred to throughout as “Fc internal peptibodies” or “Fc

internal peptide molecules.” These molecules are further described herein
below.

The Fc internal peptide molecules may include more than one
peptide sequence in tandem in a particular internal region, and they may
include further peptides in other internal regions. While the putative loop
regions are preferred, insertions in any other non-terminal domains of the
Fc are also considered part of this invention. Variants and derivatives of
the above compounds (described below) are also encompassed by this
invention.

The compounds of this invention may be prepared by standard
synthetic inethods, recombinant DNA techniques, or any other methods of
preparing peptides and fusion proteins.

The primary use contemplated for Fc internal peptide molecules is
as therapeutic or prophylactic agents. A selected peptide may have
activity comparablé 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
peptide avoids this pitfall by having little or typically no sequence identity

13



filed Dec. 19, 2003 BAFF/ TALL-1 B-cel |l nediated U.S.

2003/ 0195156, autoi mmune di seases published Cct. 16,
waQeso3csamd cancers (e.g., WO 02/092620, | upuspPCBUS2105/034273

publ i shed Nov. 21, 2002 |ynphoma) |inear GLP-1

D abetes, netabolic syndrone 10 WO 2006/ 036834

PCT/ US2005/ 034273 Peptides identified by peptide

| i bwiahyhes nateal hgandr Buftbermotep the F inderrad pegtibodieapnay

" SR ARSI EP AN BTG (LS Jaer Crierainally
t tei d i . i

et R sR FrBFRL S TeRitnl Pyl ARl hdmore

cl QAL118¢6 bBEE ARA I HafibAIE, (dRiel touthe erdalihglonadf chimeric

system or proteolytic dedgradation. Francis (1992),
5 FodmmaimsGimhvtherfianailyy dudto ihctdased Agsiatanes td protedkytiar t

used the identified peptides to valjdate _drug targets ..
or degzadatien Hom apBpowRRd %%ssywmaée% Eﬁﬁ%ﬁ%ﬁ%@g P%Hﬁ)odles
m ght_not have, been as ' [

adney Fre T s Do e ek B i el 1o

Lowran ( At yRDhteBbRRE 85 tiraPBhtic SEéntS condPound
401- 24; f%(g@&e%hal. 1(195%1)51?% ugsltDi sc?ei'll'o%lg%/ 3: C??? -81.m °
A refrthisriaeention evst alpobetuseful fini sireaninfg foasddmrhgents. For

generated peptides with the Fc donain. See_U, S. .
10 No.exengye, sascoulddiseanpicciasanl peptibetysz(a . Béi‘ijﬁ"gg&

5 dnakup SR FTE B SrERoRe AR R SRk Pldits R ernal
Th elﬁﬂyddfgsern‘é?%nﬂe irl8Blb1P E@f)ﬁggsssdlhm@eﬁid tudshieful in a
N-t'erm nus, C-term nus, am ho acid sidechains, or to

morrurhbanobasapd. t hese sites. Peptibody technol ogy
enabl es design of therapeutic agents _that incarporate
pept i desTheeempangds of this insrentienanpy hgised gpr therapeutic or

receptors, .tunor-honin ent j.de ne ane 20.
15, ; gt HRpPRdRe) FuRe s theel Wb APPSRt
te %up@ﬁ &Eﬂgfﬁl&téﬁeﬁ% Uhd lalngiBStering hn REBEFPEAMunt to
such nol ecul es, including [Inear and
di subhtieler; s@ilsad ahaathroeptiilesmatrimal) emnpedthateof. Other
mul timers” (i.e., nmore_ than one peptide on a single
chaielntofl agpedts atioatad includad & theoinsndipyentiony, S, Pat .

. O, S0 845, Sy A, A0SR A5 s
20, PS50 P SR e e gereB O fg i and
( cadétaae@AdbAptich of the invention.
Description of the Figures
Figures 1A, 1B and 1C show loop regions of Fc domains that may
be modified in accordance with this invention. In these structural
25 representations of the CH2 and CH3 domains of Fc, the loop regions may
be considered any part of the model not shown as B-sheet (flat arrows) or
a-helix (cylinder).
Figure 1A shows the monomeric rat IgG2a Fc domain (Protein
Database file #1I1C, http:/ /www.rcsb.org/pdb/). This figure shows a
three dimensional model of rat IgG2a Fc domain monomer from x-ray

diffraction crystal structure (pdb #1I1C). Potential Fc loop insertion sites
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WO 03/031589, published April 17, 2003); U S. Ser. No.
09/ 422,838, filed OQOctober 22, 1999 (corresponding to
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No. 2003/ 0229023, published Decenber 11, 2003; WO 30
03/ 057134, published July 17, 2003; U.S. Pat. App.
No. 2003/ 0236193, published Decenber 25, 2003
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in the FigwicOlGklo@xsithé hthdmeriohtinan(ligd. Fc domatv(Brgtein
am no acids in the previousl y exi sting Fc domain and
ada)augbaqeefpim#dé{m Adisifigaes shaws a Herepadimansioneb maded of

?%%éafzi&@f%“ G BROEh B a0 PR Rl pcture
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ncerns a ich 10 am no aci ds

ar ﬁnﬂf@H@Qﬂ)rﬁQﬁSlﬁl’cﬁ rhé prefeirdd GHB doaskdadic 1bop ifkestion site
i nvention, pharmacol ogically active conpounds are

pr epacﬂélda]ﬂuylckmtfmdess comprising: 20 a) selecti ng at

| east on eptide th nodul at t

pr ot ein Ig? EF@FE%F?S ali#?&"%ﬁ" li!ﬁ@;%‘r&?%ggoéﬁ %‘@fﬁb’?}@

se %ccf ec?gg %gha an i At ag%ha sequengg1 %E@%Cgomam of

dorRfferentd @hdufb QCARPbéMYkehepetiek 0ThE xRy IR $tﬁ1/st@@cture
Fc domain %hat is already Iinked through an

C- coordinatesdor shebeshaichures can pe Ifyple@um the RESE. Protem Data

etanercept) r toa pe{gt/ dg (e as descri bed in
WY csb. oty R 95156 2003/ 0176352,
2003/ 02 023

04/ 026333 guterh ”S‘Pépgi’é qg%g%??gh%aﬁﬁ%ﬁé 5t%qma ce (SEQ ID
be NiO. %llﬁéﬁgof DePABLAY f@flohs widBadidtBalods sétfl{etnc% in

- b?)?(tiface Flgure 2A shows, in the context of the human IgG1 sequence
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, 1B and 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
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 Leuiag

and Thrigo in the DELTK (SEQ ID NO: 630) loop. Potential loop sites in
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adal i rumab, epratuzumab, inflixi mab, Herceptin(r), and
the like). In this 12 WD 2006/ 036834

WOCTeWS&305/ 034273 way, different nol ecul es caaThS2005/034273
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produced that have additional functionalities, such
as a binding domain to a different epitope or an

addi tional binding domain to the precursor nolecule's
exthét hosidptytpepare uldergeptliidehe art rsed elnetheedigniuents
exanpl e, by _phage display (which is 5 preferred), E
c grrovideshira Figunes gsorhd a&spl ay, RNA-peptide screening,

t- d j , hem | - . i
Yot ondiztdes R aTgl 28 shEReA hEeRE Blibfe f Hlng ke
mﬁ’orﬁ?i.n@ _If_ﬂghi'f e'l %M G Tol S RGRskbél e Fi@u@s 2BRHA 2C show

GP-1 [ nthon further relates to nol ecul es
C e hipslag aaminbcadid saquenckd (SEQITD NOS: 60@ borp07)sx harman Fc

peptide as an internal sequence (preferably in.a |oop
oy (o7 FoA et el bt NEh S 0as Birtanien D Sop g s

bRty PSR g SPALERRS PS8 AR LGB LOMIBH: s

gy :%gg"). These nol ecul es are further described
herein below.. 15 The Fc internal peptide nol ecul es

may i ndigtaesDBearich2d atsteshgve ph bdkifsegttenmeférmed intdenal sites
in a particular internal region, and they may include
f Ut peptigepddidion thabcomespond o those &yt 5c ségignse shawn in

yEsts p G2 (R BP0 fRar Bt R ol 2R o as
o e s o R pounds. (desar | bed

bed 0BECAT® NUE 628 A5 eRBRgSRtbdlfddeivithin SEQTDANOST 663 to 608;
conmpounds of this invention may be prepared by

stean8EQID Iy ax 622 iveithiet QI NEXSo A0D b6 DMh60S;

techni ques, or any other_ methods of preparing

pemt SEESIRMNC: 638 avithing?BRAD N&k 6§ pri mary use

cont I Fc. J .nt t] ecules is as

t Her gmgﬁj‘d‘ %34M@3b$§é99%%@%I ected peptide
{. | . . greater

e SEEFID A5 Ko RSN o p0 B n X 0L P de, 1

addi BEEID A90: 839 vwidhi SHQITDINS: Bes esl608;her apeut i ¢

agents m ght induce antibodi es agai nst the patient's

own SBEQedgENn62% withimsEQIID NQIE: 663 to 60%)é0dnarglie0s;

sequence of the vehicle-linked pegtide avoi ds this

pi¢ f SEQ By N&¥ oA within SEQAD ME: @801 y no sequence
SR 1D WO 228 SR To S 268 a3 bds;

e SEQID NO: 641 within SEQ ID NO: 605; ‘

e SEQID NO: 642 within SEQ ID NO.: 606;

o SEQ ID NO: 643 within SEQ ID NO: 607;

e SEQ ID NO: 630 within SEQ ID NO: 603;

o SEQID NO: 644 within SEQ ID NOS: 604 to 608;

e SEQID NO: 632 within SEQ ID NOS: 603, 604, 606, 607, and 608;

o SEQ ID NO: 645 within SEQ ID NO: 605;

e SEQID NO: 634 within SEQ ID NOS: 603, 604, and 607;

e SEQID NO: 646 within SEQ ID NOS: 605, 606 and 608;
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with the natural |igand. Furthernore, the Fc internal
pepti bodi es nmay have advantages in refol ding and

wouaonisfozesati on over NN or Ctermnally |inked PCT/US2005/034273
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nol ecul es. Further still, Fc internal peptibodies may
be nore stable in both thernodynamcally, due to the
stabilization of chineric 5 domains, and chem cally,
due BBEQ MxNE2%36 wikiis SBE EDNOSr 603% @04t 6(5, and 608;
degradati on from ani no- and car boxy-pepti dases. Fc

i e ePHE) I YD Gldavisknin Sl HP IO 4bh; i mpr oved

phar oki ig properties. ough nostly
cohtgﬁéﬁégﬁ&aézot%’éfgﬁéﬁééﬁ%fggt@%corrpounds of this
invention may al so be useful in screening for such
agents. For 10 exanple, one could use an Fc internal

pept i borke éRpudnce FicrRAEntSIdE Fi 2B epRCdepgest tardp more
assay enploying anti-Fc coated plates. Fc internal
pepitehtiali insention siteis sati Qo) Bisk endépt Cded Sso(whing thad

t hus useful in of _assa e conpounds of

¢ FempRyBRH SO NG BO3E0 FRIEN hphtrer POgRIoTEsrorrespond
r,o | actj I [ ' : :

B A S 1 AR wh R S gPO2 B Meldbe dpsertions

adBuRdShehe QgARd Bf Aesihd TEMBERfHRncE®) Othdigireffited Biseftion

as a human (or other mammal ) in need thereof. O her

r editesedrmspend so thesadsendeniol Kigede 2A. The prefsrradt insertion sites
i nvention, Nunerous addi(%i onal aspec{ﬁ and advant ages

ofaredsriined figues Rkbard 8 d prartiofevshpar ent upon
considerati.o I es . detailed description
of * t 34%\?&gﬁg#ﬁ gggf .g% ﬁggaé@g’ the Figures Figures

1 : I ions of Fc domains that ma
bé rm%glf)m(&]lﬁnsﬁglé%r a S d

nce with this invention. In

t hese15) Fi6h $E@D II2DICepOEsent ati ons of the CH2 and CH3
domai ns of Fc, the |l oop regions may be considered any

pas t (H/Ehén BEAEID DNHO: 688wn as (3-sheet (flat arrows)
or a-helix (cylinder). Figure 1A shows the nononeric
(%%Hﬂ E-&08in Database file #1I1C,

httpy// LI Lbdb/ Thi 5.figure shows a three
diheﬁé?mglmﬁ&&;%%@? ¢ domai n nonomer from
X-ray oh\fir ' .Sstructure (pdb #111C).

Po{ e’ﬁe%sgﬁlﬁéﬁ{g?%ﬁ?ﬁlﬁ’é?@%h sites 14 WD 2006/ 036834

P/ Lp’;.g@@é/iﬁgzﬁgj B Nz 68pown for both CH2 and CH3
domains with the preferred CH3 domain Fc | oop

i neelfyd /AN sn SECH2NIO: 68V] y identified. Figure 1B
shgm%lioy%lﬁg%rﬁeé %DC lr\rTuOr:i6r(1)§; I gGlL Fc domain (Protein

; Niio/ K111 in SEQ ID NOS: 603 and 604;

e Nisy/Kiss in SEQ ID NO: 605;

e Nios/Kio7 in SEQ ID NO: 606;

e Nigr/Kios in SEQ ID NO: 607;

o Nigo/Kizo in SEQID NO: 608;

e Tis/Tia in SEQ ID INOS: 603 and 604;

o Mig/T1e1 in SEQ ID NO: 605;

e  Mize/ T140 in SEQ ID NO: 606;

e M/ T4 in SEQ ID NO: 607;
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Dat abase file #11GY). This figure shows a
t hr ee-di nensi onal nodel of nurine IgGlL Fc domain

wonmwmeessir om x-ray diffraction crystal struct BC®&USE@d034273
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#11 GY). Potential Fc loop insertion sites are shown
for both CH2 and 5 CH3 domains with the preferred CH3
domain Fc | oop insertion site specifically

| chentMihd /s ifISEQ D NOs6(8as t he nmononeric human 1 gGl
Fc domain (Protein Database file #1H3T). This figure
soweiaPuhieSED NS 08B and 9% of human 1 gGL Fc

domai_n nomer._fr -r diffraction crystal

st% UQMV&W%QEQJ%:&%M ential Fc |oop insertion

sites, areg sho th, CH2 and CH3 domains with the
e

prief c1'bop insertion site
sp.ecdljssz@lldggynggqm N@®o7These structures illustrate
the hig egree of honology in the secondary and

t & t By Pob il SEQ D Ne0rg08f mat i ons wi thin the Fc

domai ns of different 1gG subtypes and between

s prec EesNi7klie SEQ By NEP§ 03 1ansh ture 10 coordi nates
for these structure an. be found in the RCSB Protein
Daft aF220 m D Nfdw#W¥esb. or g/ pdb/). Figure 2A
sho a ue | .1gGl Fc sequence (SEQ ID
NG m@%){ﬁﬁgé%gﬁ@rﬁ%&t?%dy fusi ons Wi th predicted

| opp 2 [ e. Figure 2A shows, in the
cont g%t%ﬂglﬁﬂﬁ'ﬁglggln%wgéggsequence 15 used for this

| N efibd, PN5tih SEEETID dIM: 608gi ons in bol df ace (SEQ I D
NCS: 621, 622, 624, 625, 627, 628, 630, 632, 634, and

636) SmﬁbmhiraSEQsllm‘;I}@‘i:é&bydtﬁﬂé; structures shown in
Figures 1A, 1B and 1C. Any, or all of the sites shown

i r® b&kef Ree imalQld M08l e for full or partial

repl acenent . b ' rti.on of peptide sequences and
arg g&fﬁgﬁﬁﬁéﬁéE%R}?@ﬁf s invention. Specifically 20
prefers [ ich.gg7are underlined (SEQ | D NCS:
623, g&%ﬁlg@%sﬁ@{?ﬁ%s ,7’ 635, and 637). One preferred
si:esgg/ﬁg%%m[)ﬁﬁj;@osgtween Leul39 and Thrl4o in

‘the DELTK (SEQ I D NO 630) | oop. Potential |oop sites

i ne 165154520 6 SBQAEBN PR H0BISRAEOIAO34273 ot her | g
subtypes are understood in the art based on the
aHgﬁ-v%@MﬁSSSHDSEQ%NQ:rﬁOF’Fi gures 2B and 2C. Figures 2B

and show, a ' al i gnment of human Fc domains
frbm%ﬁ@l(, 1¥WEW§@S®Q:I asses. Figures 2B and 2C
show \9. @6l d sequences (SEQ I D NOS: 600
t096§3§49§$8%%§@ W’e@?ﬁms fromIgA |gMand |IgG
Subt YR&YShH#h SFRYIIPRIsEBUl in this invention. Al so
shown in Figures 2B and 2C is a consensus sequence
( SEQGa205/ N2gs in SEQ ID NOS: 603 and 604;
¢ Gas2/Nass in SEQ ID NO: 605;
Goo1/Nagz in SEQ ID NO: 606;
e  Gooz/Nag in SEQ ID NO: 607; and
o  Gosg/Nogo in SEQ ID NO: 608.
Figure 2D shows an alignment of human IgG1 Fc domain (Amgen
Fc, SEQ ID NO: 609) used for the peptibody platform with rat [gG2A from
crystal structure of FcRn/Fc complex (1IL A.pdb, SEQ ID NO: 610 The

resulting consensus sequence (SEQ ID NO: 611) is also shown.
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ID NO 608). Figures 2B and 2C al so show i n bol df ace
the preferred internal sites 10 for peptide addition

woOheie/0sea34 espond to those of the Fc sequence sSROWUSR205/034273

10PpP

15

20

25

Figure 2A (SEQ ID NO 599). In particular, Figures 2B

and 2C show as such preferred sites the follow ng:

SEQ ID NO 621 as shown in boldface within SEQ | D NCS:

603 t 0 Fighre 3ASEQwsBhNAmidR2cKd sdjuenSEQIHDNDINBE32) of a

606 and 608; 15 SE(%#{D NG 638 within SEQ ID 607;
Ness 1z alamaim havipgynasriien oeanY@se6s: bnsieg peptide

) 603
63@%&6% T Bt o BRI et iR
W ,t “"

o RS 0k BERHRER e Nﬁo&%ﬁ%"éé‘&dl. D Reregppude s
VVI $Huvin SERLIAERNNGEId B3]y 6 lirkeds BOBalics.SEQ | D NO. 641
within SEQ I D NO 605 SEQIDNO 642 wi thin SEQ
NO 606F1gur@@398hmﬁcﬂ1€ ezrgnwam sequenyq EORE 1L HIL: 1@5 of a C-

i BP0 kPP TR FaeEgd. o sd NG t%%ﬂfﬁvﬁﬁy
S od cl)%(ﬁllg%s tﬁggam@%ptﬁ%@eqﬁgﬂ e &L RIHF>-m o’ Eii HA

SEQ 1D 605; © SEQ I D NO 7634 wi

| BOKSTHEUNSE 6047 gapaickd3 sho@h in S0t EeNAd Sighyicirts and
06 and 608; 16 WD 2006/ 036834

I'D NOS: 605,

66%0?%(1031638@1#@1;% SEQ ID NO 636 within SEQ I D NOS:
608; | D NO 6140t hi

NO 605é18éi'ﬁ%|gc %@Uﬁ eﬁé‘m@% ‘gﬁ‘lﬂeﬁ‘%@“ 8%3‘7'%)[) an

ThPc ARGURT %@Patb F@E@h%d% HerGinbadr gsBFé[l%o @Mrgg?ﬁl

nore ent nsertion sites at

an épﬁb@ﬁﬁ{c&l&ﬂraeeﬁa@mhmm@ua‘pepudg (SEQSHDQN(D RDThe

599 in Fi'gure 2A). These p03|t| ons correspond to gaps

| nirtsheted p@ptidg Uis sbownvimdpadface eadthe ghy sing lnkersiia at@ ics.

soLhe fidsmepth iopre SRS HEM e detindtl
Cor respg I ?d&%ﬁfﬂ% dé?:ugb%#ﬁéancg géf & Sﬁr?e&tan

i nserti© are underl1 ne gures ZC a

ar gc aftefrRl pepEbodiesieh®d torhepEiatior AOB:-160p- AmipZS OBioactive
peptide (SEQ ID NO: 28) is highlighted in boldface and glycine linkers in

jtalics. There is no disulfide constraint in the AMP-2 peptide insertion.

Figure 3E shows the amino acid sequence (SEQ ID NO: 617) of a C-
terminally linked peptibody referred to hereinafter as Fc-loop-AMP2-
dimer. This tandem-linked therapeutic peptide dimer shows the
therapeutic peptide sequence (SEQ ID NO: 28) in boldface and the linkers
in italics. This molecule incorporates a tandem ?eptide dimer of the same
peptide sequence as found in Fc-loop-AMP-2.

Figures 4A and 4B shows the expression in E. coli of Fc-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
Fc-loop-Myo7 (#6951) and TN8-19-07 (#6826) are shown in reducing gels.
SeeBlue and molecular weight markers (lane 1), whole cell lysate (lane 2),

insoluble fraction (lane 3) and insoluble fraction (1ane 4).
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Hloo/ Elol in SEQ ID NO 605; H49/ E50 in SEQ I D MO
606; 15 @o/E51 in SEQ ID MO 607, H112/ E113 in

WOE®6IBsYO: 608; Y81/ N82 in SEQ I D NOS: 603 ardT@B84405/034273
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F128/ N129 in SEQ ID NGO 605; F77/ N7/78 in SEQ I D MO

606; 20 F78/ N79 in SEQ ID MO 607, F140/ N141 in

SEQ I D NO 608; Nli o/ K111l in SEQ ID NOS: 603 and

604;  Pghid Kshewsna rBEask Phuee, 168 perfitthckliquid n SEQ

ID NO 606; 25 N107/ K108 in S@? | D NO FF?_07; .
N1dorrErogiaphgERPHBPIG) conmarispn.of tha yapirified aefoid xegctions

TokPR Fedeprel Rl ae) = %E%ﬁ%??ﬁ%@@%@&%%’&w 10 g

603%&@%{%%%99%%@@@ Hﬁ@fé’éﬁ%@%@@om R Q/ﬂ;/da]_(z@i

71P 72 1n SEQ I D NOS: 603 “and

601 é@(/{ m% opit(@. 65325@n1ﬁ{)5nd Qed/ With limeaSEQ-
| D NO 3/P169 in SEQ I'D NO 607; @32/
P26 ACN@adiBn:&l@toécﬁs/rruE173N174 in SEQID Nos 603

SEQ | D REurehahowRseva sy NP aRe R

oo g%‘igéf PRy gREPLsp ol i e Y ﬁé#%?%é@s of Fe-

ﬁ.%%@ Eliﬁgwrsoﬁgl@gz 7::1&{@ ca®BBxy-tebnin@IBTNBLBBOY (#6326)) D
. in SEQ I D NO 608;
Loaded 10 pg purified peptibody to Vydak C4 column (5 1M, 300
angstrom, 4.6 x 250 mm) and eluted with a linear 40-50% ACN gradient at
0.5 % /min.

Figure 7 shows the analyses of final purified pools of Fc-loop TN8-
19-07 (#6951) and carboxy-terminal Fc TN8-19-07 (#6826) by SDS-P AGE
(4-20% gel). Five pg of each sample was loaded as follows: #6951 (Lane 1),
#6826 (lane 2), SeeBlue + markers (lane M), #6951 reduced (lane 3), #6826

. reduced (lane 4).

Figure 8 shows an in vitro cell-based bioassay for measuring;
myostatin inhibitory compounds. Fc-loop TN8-19-07 (#6951) retains full
inhibitory activity relative to the carboxy-terminal TN8-19-07 peptibody
(#6826). 4

Figure 9 shows a western blot analysis of an in vivo stability- study
for Fc-loop TN8-19-07 (#6951) and the carboxy-terminal TN8-19-07

~ peptibody (#6826). Sera pools from five mice were evaluated for each
time point (0, 4, 24 and 48 hours). Lanes 1-3 are Fc-loop TN8-19-07
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 Fe-loop vs. carboxy terminal peptibodies respectively at 24 houxs.
Lanes 8 & 9 are the Fc-loop vs. carboxy terminal peptibodies respectively

- 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
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G188/ S189 in SEQ I D NOS: 603 and 604; G234/ S235 in
SEQ I D NO 605; G183/5184 in SEQ ID NO 606; 20

waLek/03d8% in SEQ ID NO 607; G248/ S249 i n SEQriUB20§8034273
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25

608; , G205/N206 in SEQ ID NOS: 603 and 604; &X52/
N253 in SEQ ID NO 605; G201/N202 in SEQ ID NGO 606;
25 @02/ N203 in SEQ ID NO 607; and X268/ N269 in
SE@N iR NIES rédicing bytice aAD tho ovestern kvt wasdavelopedusing a
I gGL Fc domai n (Aﬂen Fc, SEQ I D NO 609) used for

t Igoapentiithoagn feGEcdARP\Gonigade | g&2A from crystal

510" The FaiedCh) tios BB R Atd el G ERdH BRG!®) of 2
g% %%%Jf gg ?%%mn ha%ﬁl%@g@% 8B48A%hg? binding peéatide (SEQ

Fi gur A shows the am no aci
S gOUNaE €47 )SHQetehdier, 82 nalécide nreferred GlasCAdghivop

having insertion of a nyostatin binding peptide  (SEQ
| pepGbodstor “Herleoprdings’, Ripacivedp €gls E%ghl&(iéﬁﬁé@ to

a " tatin.l.oop. ti body" or "Fc-l|oop-nyo7."
Tﬁ@ﬁ$§§ﬁﬁpnagﬁﬁ§51?ﬁ%qglrgﬁ%ﬁ?§m in bol df ace and the

gl yci ngg;l L s B dehdno & YRS K HTON6f a C-
acid s?&gié%??%% %QJI\IO 601€%1831§&%§%?5(t ermnally Jota

| itekathalglinikelyepticty ederred & h#ign 29 TDB-Cohi s This

pepti body incorporates the sane pepti de _sequence as

Fdﬂbﬁopleriymrmlsg?s Itie N pﬁesi)i.e sqfa@ermaﬁjfg:lov}vﬁq&% (§EQID
| ReEY): heipre B pi e B R B RS AT i ey cine
feagllﬂeﬂggir{egﬁﬁ(érpir{\g?ﬁ&.l& of an Fc internal peptibody

eferre erei nafter as Fc-1oop-EMP. This
pept i bagyut tPsROratiRsegitesshéh ahdrlisteibpeiphiid&. CAIFQf th2 Fc-
NO 2). The inserted peptide is shown in boldface and

¥ Heop |Tyﬁ8q€@l‘rif4i (KR89 and dath}gtﬂmﬁm]gTN§§@41@§5ﬁﬂﬁt
: ! e T
t FRepithosiesley HOSdeRGR. Serutes prtigsr ade 65T rsau o e

in n | L. i ter . ~
bR BB DR SR LG RRoPSof the Fedoop
hi "ﬂm-tﬁml$#6$88) RAUCINE-E A #8554 de showkeh Tedlficing gels.
italics. There’is no disulfide constraint in the

'ANEP- 2 Figptré 12 showe nRRAMPLIG cqingarieon bf Epdoep Ang24HP3S)

id SEQ I D NO. 617 C
acalmd c?aer%lcj)%r}-gcee:rrginal ¢ TN8-19-07 (2#5§6f4) Pefold reactions. Loaded 20 pl

refold reaction to Vydak C4 column (5 pM, 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 Fe-loop Ang?2 (#6888) and carboxy-terminal Fc TN8-Con4 (#5564). Ten
ug purified peptibody was loaded to a Vydak C4 column (5 pM, 300
angstrom, 4.6 x 250 mm) and eluted with a linear 40-50% ACN gradient at
0.5 % /min.

Figure 14 shows purified Fc-loop-myo7 and TN8-19-7.

Figure 15 shows Biacore binding analysis of Fc-loop-ang2 and Fe-

ang2-tandem.
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termnally |inked peptibody referred to hereinafter as
Fc-1 oop- AMP2- diner. This tandem|inked therapeutic

woepisiodes3di mer shows the therapeutic peptide pegquszms/034273
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(SEQ ID NO 28) in boldface and the linkers in
italics. This nolecule incorporates a tandem peptide
di mer of the sanme 20 peptide sequence as found in
Fc- | oopFidPe 26 shbwu the rebliand ad Bn stivoent jmedimtet si on
in E. coli of Fc-loop-nmyo7 _and TN8-19-07 By SDS- PAGE

( 4imoggnoserhepit essayt(ELERA Loy dis-leaptangds ANS-Cond, and Hayang?2-
i nsolubl e fraction (insol) and the soluble (sol)
fr&@0G€Bh for both the Fc-1oop-Mo7 (#6951) and

TN8- 19- 06 (#982RdwaNRe $AMA of A WEA lrﬁ?tﬂﬁoﬁﬁbﬁn p#dliferation

SeeBl ue nol ecul ar wei ght mar ke (lane 1), whole
Cehdsal YoRFE1ddRBRR )In the assalyytieadivityt ofdwd dfeeerd)of dive
i nsol ubl e fraction (lane 4). 19 WD 2006/ 036834
PAnopSEhEENoberetes is epgpesed te thakef greeizplia- phase,

Conpar 1 EHBHOE RV G FIPIoa OF & Bl AP EH LR B e Fe-
F 1 26)r
CIdog)mwlgﬁlﬁi@ggﬂa) A%ﬁbgleag??b j 199 PGB 2 Sdmples of the crude

Appr y was | oaded directly

f r gall Byshef (Oyd), theaasdlabletfeaddioviy(iiado] et b tleodalable((SolMfraction
300 angstrom 4.6 x 250 mm) and eluted with a |inear

40£or3be6FA€13ﬁpngamp8ﬁ#6&‘18f) er&shgwm lmn r@_hgang §6155 hows )
T e T e i R
Foo - ' :
a2 e IS FON e R M E S B RN e e

t ORMY Sk AMP O Hb OIS, Mne3DRith@gS e diBed FEloop2RRIME)
and eluted wwth'a [inear 40-50% ACN gradient at 0.5

% peptibédyglares7] shddsvith SeeBlakeysesvwof nidleailapweighit enarkers.
pool s of Fc-loop TN8- 19-07 (#6951) ) .
car boxy Figargi2l shops apNgP-Hdt a(‘#g’@%afn"g‘ﬁ figpbpppigied pogl of

(45 2n 95 880 SR80 QIR o vy

ma : i -
AR 0o R RRE e 20 Sl HEARA  incar 4
cebhubaspighidassay.5 %/ nieasuri ng nyostatin

i nhi bi tory conpounds. Fc-1oop TN8-19-07 (#6951)

r et ai ns Figire 21zbowst miurineyinadyo biaagsaerabi-laop 4MIhé and
AL ol NS, BT BED, BOdYne (BE28 ol B Gion of
B0y ol G Pl o 5y o
methodology.
Figure 22 shows several strategies for incorporating 2 bioactive
peptides into an Fc-loop peptibody.
Figure 23 shows SDS-PAGE Gels of purified Fc-loop constructs.
Samples (2ug/lane) were run +/- reducing buffer on a 4-20% Tris-Glycine SDS-
PAGE gel.
Figure 24 shows RP-HPLC of Fc-loop constructs.
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pepti body (#6826). Sera pools fromfive mce were
eval uated for each 25 tinme point (0, 4, 24 and 48

waawedBesslanes 1-3 are Fc-1oop TN8-19-07 st andaras2@s/034273
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2 ng, 5 ng and 10 ng respectively. Lanes 4 & 5 are the
Fc-1oop vs. carboxy term nal peptibodies,
respectively, at 4 hours. Lanes 6 & 7 are the Fc-1oop
vs. carboxy t er nDetailed Desérititinesf thedpemtionel y at 24
hoax' s n,s 8 9 are the Fc-1oop vs. carboxy

terni ner‘%‘gﬂ g™ espectively 3 0 at 48 hours.

Lanes 3{21 sé(!i‘ gﬁi’fﬂ@g L At atRAPIleRREMed as follows,

st anda ng, respectively. The

gQﬂrﬂé’b@%therlmﬁ@hﬁuﬂeEP FRGRsigates20 WO 2006/ 036834
PCT/ US2005/ 034273 run in MES reducing buffer and the
west er Whenuseghin me@pédfvwh RRGMANOFSH segitenc fferm

bR ARl
h 51D
N%\ﬁl é}% %§ O‘Iﬂlélgﬁgﬁ lgragréﬁl S rm g{i){l}&e@l@gﬁ Irsg‘?%ér?gd(? to as

"Ang2 I"pepibpept oboghtibady p E%‘udié(@)ﬁ réfeg 20 "anBintst taintibody, or a
pept| de is highlighted |n ol df ace and_ d yci ne
| ibikding Fragmeatti ti@reqsﬂ ghate competasondth ke amt%ré aklilpdy for

nggﬁﬁg AR, %ﬂ%@uﬁs% PimBa & Rt iy fiSin, and
FRiRd REBHRRET B (olfeif AOTbBGRALLS, BRI RaBMents are

ﬁ.)rbdﬁfﬂéd %S}tl%@oﬁfbubﬁ{t@m@ tédhehiqued. dlry sddionahdmbodiments,
alanlne linkers initalics. Figure 11 shows the

ehinding fmgmmht@l iage rprbducerh hynelﬁzym@th? asf chemaicpl clepgage of
AnipebanBbaREs. yng ;%%Xe Tt ol ie 7O S ife iy Fa,
SRR R Yoty 1 -ﬁi OH%&%%;"ECSI(Qisl’TﬁQE’CLEi

e T e B
M8 s B s AR St IOy cigestion

r Qﬁ%hél@ ah@ibMusia%h%e@qh lﬂﬁiﬁh&rﬁen& b nREnergsior @) inté.which
0O mm and efuted with a Iinear 40-50% ACN gr adi ent

ata }fi)ep“.hc% saquenEe grwyebeil@ddétbh@ inseRPoHIC araeplacesent of a

the final purified ools | oop #6888), and
caPPPXSBICBY Trhﬁ grigima @Js%e@)lrceﬁgﬁhé Japue f'fi%d

getohy Yﬂ&ﬂ'ﬁzg%dg% el of P Emnpcitoptths?>

4%‘1&@@?@@&%&% B2 afe pﬁfé‘r@@ Na@lve 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 Fc molecules ranges from 1 to 4 depending on class (é.g., IgG, IgA,
IgF) or subclass (e.g., IgG1, IgG2, IgG3, IgA1, IgGA2). One example of a
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

“native Fc” as used herein is generic to the monomeric, dimeric, and
multimeric forms.
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Figure 14 shows purified Fc-loop-nyo7 and TN8-19-7.
Fi gure 15 shows Bi acore binding anal ysis of

woéeelemags3ang2 and Fc- ang2-tandem 21 WO 2006/ 886@382005/034273
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PCT/ US2005/ 034273 Figure 16 shows the results of an
in vitro enzynme-|inked i munosorbent assay (ELISA) for
Fc-1 oop-ang2, TN8-Con4, and Fc-ang2- tandem Figure 17
shows tTiee teesulHsvarfars” Wefereto/a malenile b sequence that is

proliferation 5 assay for_Fc-I|oop- EI%F}. In the assay,
t Haogified/frogn pnative Faibut skl gomyprrises a hindinegifs for the salvage

nol ecul es. i onpar.ed to that,.o [ f =]
TG o AP B o Sl Qls ROSY ety @unligtd 5

t hee mebf’@@é NBIANRS 96 #HATB Mchamhd BeiNplyy BESaRAME, as
Sanpl es of the crude cell lysate (lys), the insol ubl e

f raellias intetaction) withdhe belvage nideptgrs ahyl afre heteéhyrincdfporated
for the Fc-1oop-Anp2 (#6888) are shown in reduci' ng
gebyreferenge <l s, shptpemunFayaiand! §oBwPrises agnglecule or

TR TR .
PERIEROFLY. éox*‘lgﬁ@es‘]si{’@sttﬂatgm\%}l eAEARA lDbdcae M provide

pept i body; nes 1 and th SeeBl ue and two

nodtegathieal fostugdt omibkerical atfiviEy ghutear@ os begwiredhfor the fusion
RP- HPLC anal ysis of the final purified pool of .
Femiotesplesi the prens invepdiongdhpsrtheitegm pEpvaranl coamprises
| oaded t dak CA col.u 5 300 _apgstrom 4.6 x

2SO SRS AR AERs kel TS nHYS KERES i csniues
o 0 N ' . : : i

oy s 2SR P e AU R ) i O ot o s

M rofpsediliytwith aelegtal hodteall {BENuerinhj dHetaogoaheitpGpon

g/ kg peptibody or carrier al one. See exanple 9 for
asexpressien ia stlegied Imsgaeld (4pglynesidatendphintetaction gvith

o BB, g P e PER A kTR Besrepr o

P S L SORCEMBINE ot ) byt g

PAGSscei®kd ifrifgither détadlitasinRiterPLC of Fc-1 oop

constructs. 22 WO 2006/ 036834 PCT/ US2005/ 034273

Det ai | €th®egor (e domabi” enwonipasses hatiive Fc and Fe variant
molecules and sequences as defined above. As with Fc variants and native
Fc’s, the term “Fc domain” includes molecules in monomeric or
multimeric form, whether digested from whole antibody or produced by
other means.

The term “multimer” as applied to Fc domains or molecules
comprising Fc domains refers to molecules having two or more
polypeptide chains associated covalently, noncovalently, or by both
covalent and non-covalent interactions. IgG 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 Fc or by

derivatizing (as defined below) such a native Fc.
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Definition of Terns The ternms used throughout this
specification are defined as follows, unless

wobthwerosssse |imted in specific instances. 5 WheaTawsems/034273
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in connection with an am no acid sequence, the term
“conprising"” nmeans that a conpound may incl ude
additional amno acids on either or both of the N~ or

C ter nilhie tefm t“demei’venamstpdetocke ddmatrishmdydlegnles
"antibody peptide(s)" refer to an intact antibody, or_ .
a coinpaising Fe dgmains refersdemelrarles bapmedavepelypepiide chains

. e e BASRA |
SRt Lot 0% A0 A0S ILE RLACIAD A8t LM,
antl ool as;s ; eﬁﬁbh%!rﬁ%?m}%%mﬁ, Pdti R@i 696@,?4@,@@1&& 2,

are “produced by reconbl nant DNA techniques. In

advlitle ipherebbh Gadorpbiated byirefbirancd r agnent s are

produced by enzymatic or chenical cleayage of intgct
ant i bodiThe teBnaddenvatiziggeand “detivatize” it degiva
limted.to, Fab, 15 Fab'., F(ab')2,. Fv, apd. . .

1 ROTETERET OGRS BRRFER g 6O R RFEAREL Ipgyhich (D the
to . Sy f
SO £y FRIRROR R MR G drode R peRkEerd

di gesteir§ refifiuvhatithinbhé datpountislh die compoundis crosstinked
multinmeric form into which a peptide sequence nay be
addedaby drossekinking sitet for sxample, 4be semposndhas® ¢yseginyl

e fredusand i foumst qrpyBREG SRR i oS A8 afra; 3) one or
d ' | &t i
i AT B YIS P R PR e

poleyReRiisde seplicdd BRYNRR1) NRKRO)RH-NRIC(@YOR?, NRS(O)R?, -

multimeric fornms by covalent (i.e., disulfide bonds
an NHE(OINTER entucagoddegrarp, orsabgtitutedrioe nngbstitute

i nternol ecul ar djsulfide bonds ween nomneri c,.
suthgrryloxgrar aﬁ’m\ﬁhav%ﬁsﬁé@g Peaﬁlaﬁﬁééggrlaﬁﬁb?%ﬁ’z‘?ms are
dependi.n | . - . . bass
g By e Wi O AR R B e
a WRiUERE R sh PRkl ddpredandethafieRRind @3 bbinpognds in
from papain digestion of an 1gG (see Ellison et al.

( 196Rich ihdivtidual adoindsadié snoi¢es ae modifiedTtheough meggment

“native Fc" as used herein is generjc to the .
moriGive pEentseeReblecot rann P seiscied $ige ghams g jgsminal
2006/.0368 PCT/ US20 4 . term. g vari ant"

r effEPEUEY e%?té‘{:e&aégg{."gg%lé%%ﬁ%gg‘? I’lllée?&lﬂéﬂgrlgdi fied from

a nati verpelreb 'gﬁﬂ'y'b_é SRk &8 %0 tdleAdbdof Sidaterfthanube
sal vage receptaor, Rn. International applications WO

97 /343 lacids) WhethedexdStingGiphatiuie or 168 Prowitedwbat such

96/131(2)1123&2 %?:g go’? fne?r)l(berg?lle%ro%lmﬁ? E;/(grrnip?ar}tysﬁol?fs)epﬁdes include IL-
1ra, leptin, soluble TNF receptors type 1 and type 2 (STNF-R1, sSTNF-R2),
KGF, EPO, TPO, G-CSF, 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

display library), or derived by digestion of proteins.
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5 well as interaction with the sal vage receptor, and

are hereby incorporated by reference. Thus, the term
WORBaoewaéd3ant " conpri ses a nol ecul e or sequenceCcTharoos®34273

humani zed from a non- human native Fc. Furthernore, a

native Fc conprises sites that nmay be renoved because

they provide structural features or biol ogical

acti vi t \THehetmdrandorhizedl ab used torefehtn pepstidmsetfliences refers

nol ecul es of the present invention. Thus, the term!'FEc

vaitp 4wy reraRmissayences (g Be salestes bx phaghdis el Rde) and

TG e .
i n 9@{3}?5&&1 ],hjf b avhihB a%icﬁf‘ésﬁﬁleeﬁoﬂ)‘(‘é&%ea?ﬁ{gl in(tBit position in the

N-te nal heterogeneity upon expression in a
5 selmactediyhasturdag moléd)leg Bxenmplhgt inethodsHpr idurdifping peptide

wi th 15 conplenent, (6) hinding to an Fc receptor
ot lsequenres inclyde phgee fY dé. colidisplay, ribosome display, yeast-

anti body- depend cel Lul ar cytotoxici.
o BRATH LB B TR e P e e e aF el
Th =0k [l SSEPt jove Fc and Fc
va?iletg%{’%ﬁo%ecu egﬁgnd sequg'nces}{aégmgéfi ned above. As
Wit h Fc Thay teami ‘planthacaldgielly2itive” snedrisehbiea subdtance so
domai n" i ncludes nol ecules in nononmeric or nultimeric
10f ordescribed kedetermyinadde Haverachiviyehaheifersg naedigplRpgargter
by , ot her ans. The term"multiner” as.a ied.to F
o et dond parsues oo b e Pl e BAPRS) PEflisheqate
nmol.gequl ' : I j - ayi ;
aod S SR SR TR Gk TIRR) PRERRAQoG A Bctive
C O \{Riptitles 20 £h pise-onddtRdr mithetieahd ansagdndsbiopdpiddses
typically form diners; 1gM pentaners; 1gD, dieters;
andlefiged bedorowrer s, dimers, trimers, or tetramers.

15 g/lri th Ir es hﬁlﬁn%n‘g?r%g théy’fiﬁ)épl o f’{;%gqrgsfﬁggﬂsrfc@“gtrﬁ?eﬁﬁg a
et et FbiE Bl A AR kRS REs PSR B TREO, TRO,

t eranCsH) MRAt indSrad@bitk e protdia of aeidrs. Thesenéeasfther
conprising Fc domains refers to nol ecul es having t

e
polindeptei phptiteaithat indireody anisnic the attévity of aprotein of interest,
non-covalently. Exemplary dingrs within, th ope of
R ST 2Lt L P, ML S 2050 o
6, 6 3enFi S Ghed S, i .

208, S5 BAse LG R S AR RNk oy
Or he#bf %7 iz elble TS WS P&t NS m@mwﬂummetre
conpounds respectively in which (1) the conpound has
a dycoiporated byrefefence eiarp g termo S EPO-mimeticipepiicen

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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cysteinyl residues within the conpound; (2) the
conpound is cross-linked 10 or has a cross-Iinking

wei20ms;03634 exanpl e, the conpound has a cystei npCT/US2005/034273

resi due and thus fornms cross-linked dinmers in culture

or in vivo; (3) one or nore peptidyl |inkage is

replaced by a non-peptidyl Iinkage; (4) the N

t etheiaBspciated ppoteie of yterdsBRir, hadREOIOpRR] ac ROy G))mrable toa

-NRS(O) 2R1, - NHC(O NHR, a succini m de group
s kIR gomish 05 dbBbito o dh 539@6}?29‘1? bigieEt %W?remThus,

dereiEamhona Earta el P EH RS Bbs,,

, dgﬁ ngﬁf eﬁie of NEARR] MRREEBedtih THZsaRdeRA, @i’997PN ature Biotech.
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reinafter; and (6) conmpoundS 1n
| NTH: 12662¥0 ermany ofi thelrafoiesiceein 'ﬁaldemdeﬁhﬁddah ihaugtg TNE-
treatment with agents capable of reacting wt
s earetggeuu%w@ﬂaﬁ%t matter. Theseiohgrdipery skillygdbe art appreciate

Cefiial Sasht eBbse tetbielpts SRAfed SR8 ] RS Qi Rl pEBRes than
40
act&%}élgodlﬁﬂ'ogéd C%\él%hh?% ém‘?ﬁﬁ]&é disflaked Brétedi®ds with

provi at su not menbr ane- bound.

Ex@majmlyﬁ@ph‘ﬂeelmraﬁes include IL- 1ra, leptin,
sol ubl e TNF ecePtors type 1 and type 2 (SsTNF- Rl

sTNF R2)[heotgr @pmmmem@g#cow@gwpgwﬂs thaggan be

R T e R b T

t 0g 20 é”PHf NAGH, %@f%ﬁ%g(enp 1944, fwgeP%{e %%N&@o@!wi%%z

aC|ds preferre ary pepti

Hed Sept.aigedods; Way03 /@3158@ putiished Aprﬁle]d’ 2003 end any
carrled in a peptide |ibrary ( hage 30 dlsplay
| i bbemyrefersnce én Tabke bid J@dtasdmvong ﬂg’ -giimetic sp Jea\b

<SR, o Wl & {*?é%ﬁia??? plela ML ATDE i FF hyreby
r aﬁﬁggg%(?géég%??efgfer&e Tﬁ@ée\?ﬁ&%uﬁ&é‘g%@ﬂgﬁi Hesph Qi{ﬂgreaa‘ce that

sequences I n or nore restdaues

of eehn Bt Widde! rbfFEAY dribleRbrRctd Rledt gliffeRhapegtiiys dan
am no acid residue not appearing in thaaw[i)oy tion in

t hactBadbt diseldsyd shewein bydobowingithe dieslosed argcedereoyith

for I denti fyl&qg pt&ptl de sequences include phage
f%‘iﬁnt@ep ¢ libregispay, ribosone display, yeast-

based sGReeni.n el . '

cer con i WA G 2 AElE FertfA SRR AT that can be
an@ehtified 30 detfRd! alskd%scﬂi’BSd 18 U, TRitaABRC Nop 300390229023,
active" neans that a substance so 10 déescribed is
depebhished Dex. Ady2008c IW@i03y 057[15&4 atibished 3/ /3¢ BIS.

par anet er hl ood p count,

PRt %&ﬁlgﬁelv@bl)lsftﬂd S ahe a0t and sngerher refdedgs in Table 2
a“}d%n%e S35 e Siect HHGer PAZARS YB39 Glds¥ of GdifGry 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.

The term “NGF-binding peptide” comprises peptides that can be
identified or derived as described in WO 04/026329, published April 1,
2004 and any other reference in Table 2 identified as having subject matter

related to NGEF. Those of ordinary skill in the art appreciate that each of
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pepti des conprise agonistic or mnetic and
antagoni stic peptides as defined below 15 The terns

wO-2mi6rmB683¢ pepti de” and "-agoni st peptide" ref BCTIUS2@5/034273
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pepti de having biological activity conparable to a
protein (e.g., EPO, TPO G CSF) that interacts with a
protein of interest. These terns further include
pahtsctesertchats endbles atreytorsetdct different pepiides dlanactually
protein of interest such as_ by patentiating the,
efdisdosechthereizn hpdollawing @%élssflosa% é’rﬁﬁ‘%ff@ﬁﬁ With gléferent
interest.. see, for exanple, the G CSF-m netic peptides
Ii%ecp&ﬁfqlf'})r‘?ﬁlﬁfse 2 hereof and in Table 7 of U S. Pat.

No. 6, 6fQ, %ﬁx ”wcfé@aﬁﬁ-bhﬁaﬁ%@e HHIEOT RRABHES pdptides that can
reference. Thus, ‘the term"E nmetic peptide'

c bidentiiedny depvédas debatbahin UeS. iSaeMof10¢d48,879, filed
derived as described in Wighton et al. )(21_396)‘ )
sdPeqeseber 7y, 2068 apd angapthey seterenge in‘hajdey identyed gashaving

- SCci. . 96: 69- ]
sk S her Teiaied B My attny Togeast ailia Sbin et
S L%ﬁ@éia@fh%ﬁ EachMiBe rdE@GnPad ¥naBiéd bnd B sdlt® d@fférent
appre

P

clate that each of these references enabl es one:
t pRidketthadabtedléy tiptmieddberdihdy fatibudahg yhel dsclosedd
therein by following the disclosed procedures with
di priocedurespeithi digferent peptide liBrise t erm - ant agoni st

P03 it L AR s L0 s
bi of oai cal. 1 UL

OB LPBSs AU eftome s LIRIRE, Y P s et

Or addtal Os0B1 Cidlmaghi atiyt yaleotiae aebkeowvn ar latenaligrovered to

antagoni st or inhibitor of the associated protein of
i ntepleatmactutis;allyt dnseptable.” Sxmespeaificrsxempleptiegacetate;

conpri ses peptide hat, can pbe identified or derjived ...
o oHrllsEppesater iy FirRRSHNFS crc s Hy Saest oTiRg ARy dsBromide
Bi 0 - 15; 6- aa{]~}|’(:] references in
Tasol%lga%% qlﬁgtﬁt ?ffuf% a%ﬁﬁé’\%tﬁ'g g%algﬁe?agoni stic subject

mat t er . StHaerfe0df &mpbandsskill in the art appreciate
that each of these references enabl es one to sel ect
di f f er et Gpegnialdes than actual |y di scl osed therein by

foll ow ng.the disc)]opsed procedures th different .
pept | del {5/ QIR SIS et PRoRDE oM Aes R dpos Yl this

L ! . e e
R4, 5T 60 e

2 7§éﬁtﬁ9@s NterEniud et C-thiosinds. §&RisAHhk vaibdcle eptide4hiolecules
U'S.” Pat. App. No. 2003/0176352, ubl i shed Sept.

18o2ADGBINWABKIOBY ¥ IE8desquiled; hshde wing formold: and
an% other reference in Table 2 identified as having
TPO-m netic subject 15 matter, as well as WD 00/ 24770,

publ i shed May 4, 2000, &q):_t]:;_ixgﬁr eby
wherein:
F! is an Fc domain modified so that it comprises at least one X3 in a
loop region;
X! and X2 are each independently selected from -(L1)-P?, <(L1)c-P1-
(LAa -P2, -(LY)P1-(L?)g-P2~(L3)e-P3, and ~(L1)c-P~(L2)a-P2-(L3)e -P2-(L4)-P4;
X3 is independently selected from -(L5)c-P5, -(L5)c-P5~(L8)a -P6, ~(L®)c-
P2 (L6)a-Po-(L)o~P7, and (L) Po-(LE)a-Po-(L7)e -P-(LeP;
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i ncorporated by reference. Those of ordinary skill in
the art appreciate that each of these references

wenebleessone to sel ect different peptides thanPCT/US2005/034273

10

15

actual ly disclosed therein by foll ow ng the disclosed
procedures with different peptide libraries. 20 The
term "ang- 2- bi ndi ng peptide" conprises peptides that
can be Pl Beigj 4riccB* are ehehi iretpesddntyrseljeendas af. S.
Pat. App.. No. 2003/0229023, . published Dec. ,1:h, 2003;
wWpleereselogically agtivemaly neptifes or pharmaselegieriyeryye
published Dec. 25, 2003; and any other reference in
TASPEYS | dentified as havi ng subject nmatter rel ated
to ang-i. pdlposgPhs YFiabRr thdeiPehlderByiseqliBRcealdf
appreciate’that each of these references enabl es one
t plsehectlogitalyerctive peppides t han actual Iy di scl osed

therein b]! fol I ow nIg the disclosed proced reﬁ \i\d h

i 11 or drft LpagiH e ok aned LP precad mdaaepdgn Aiingers; and
peptide" . conprises peptides that kdentified or
deri vec?’gsc’%&ﬂ@é&r?ﬁa%%%%a ished April

1, 30 29 ef%@f]%c?&ﬁbeﬁﬁﬁénfs‘?faea{rﬁi‘ﬁ%ré BotidPb®-4.e., neither X! nor
identifi as having subject matter related to NG
Ths@roaips apgeapatythe NHiérmindder @-terapipue of tieeFd datnain.

each” of 27 WD 2006/ 036834 PCT/ US2005/ 034273 _t hese

r ef er enhoseof gistlimarpakiliip the adwil apriesinte Hgiinekssthan one
t ctually disclosed.therein by follqwng.the ..

i oS ot Gr i dhe Fariiains gpl e e Raltple X6

|1 DRt ESits 1A .Bf&i@eﬁéﬂ‘cﬁ’ﬁﬁ@ékeﬁh@lé} Qbﬁ%ﬁ’ﬁﬁ I@ferent P
conprises peptides that can 5 be'identified or
dgpdptribspdifféesylidieds bftadh&d tGehe siine deftidedqaéce, and so
filed Decenber 19, 2003 and any other reference in

Tai. d.ikewigenXt and X2 aayhbe the samegrediffenent anpd the fategers

arUE ] bR dBREURE (e de 403 Pences enabl e one
I ' ] I i d
ther oi ny FOTTRERY RREHRER SR A AR T

difif erent peptide libraries. Additionally,
physiol ogi cal |y acceptable sa)Jts of the conpounds of

“ this invention are al so encofpdssed herein. By
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"physiologically acceptable salts" is neant any safl)21$

-t hend mvtieswheseof whereinyits dp pifpghed gt thyeC-terminus o

p maceuti cal ly acceptable. Sone specific exanples
are. acetate; 15 trifluoroacetate; hydrohalides, such
as hydrochl oride and hydrobrpioy®e; sulfate; citrate;
tartrate; glycolate; and oxal ate. Structure of

C OAPHIEmekdtHRB Wwherein F! is attached at the N-terminus of X2
v |
F(L)eP
and multimers thereof wherein F! is attached at the N-terminus of -(LD)e-
PLand
Vv
Fl-(L )P '-(L%)a-P*
and multimers thereof wherein F! is attached at the N-terminus of -L1-P’-
L2-P2,

Peptides
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In the conpositions of matter prepared in accordance
wth this 20 invention, the peptide may be attached

woOaQodelhaessehi cl e t hrough the peptide' s N-term RAT/USL005/034273

10 p

15

20

25

C-term nus. Thus, the vehicle-peptide nolecules of
this invention may be described by the foll ow ng
formula I: | (X1)a F1-()(2)b 25 wherein: F1 is an Fc
donai n Amgtinfureblersef pdmidestm@}ohp nsedsnatonjwagiorowdthihe

ina |oop regiaon,; nd each i ndependent |
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S eﬂﬁ%&@énéa‘s c1t€dﬁh%hﬁ%€>@b@i%ﬁéh h¥cP6ttieY Qeﬁa@@ﬁd:éées L',
L2, L4, L5, and L8 are each independently

[in ker s]?h@g’ajdmplayb in partd;ulaa*, isousetfe] & genemmiiing peptides for use

|nde endently O or 1. In preferred enbadi ment
elpseseT dpventions It hardbeemettated tat af&zlf@jrssfﬁﬁgm%rom

SR B Sy SN BB o
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present In domai n, and That the muTtrple X3

S uRB026t30e Phagerdis ey i }fafratelat'],y Wwelll sitetbfor,identifyringipegtides
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t hehas bired bemqlmrcé@@@@ﬁ@eter%h as g@i syﬁ aceirReseEs onany
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at extefisiCelyereriowied of H¥tz et A0(19DY), FLR¥2eptor & Signal
Transduction Res. 17(5): 671-776, which is lhereby incorporated by

reference. Such proteins of interest are preferred for use in this invention.
A particularly 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 I in
Table 3). The receptor classification appears in Table 3.
| Table 3— Cytokine Receptors Classified by Receptor Code

Cytokines (ligands) Receptor Type
family subfamily family subfamily
I. Hematopoietic 1. IL-2,IL-4,IL-7, |1 CytokineR 1. shared yCr, IL-
cytokines IL-9, IL-13, IL- (CKR) 9R, IL-4R
15
2. IL-3, IL-5, GM- 2. shared GP 140
CSF BR
3. IL-6,IL-11, IL- 3. 3.shared RP
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3| NGF/ATSEFr t | 'dFRY HGP-3R,
epti des  that bERg, PRO, OX40,
tel | - surface r&Pé;ptTéFéCD‘m
par epitopes. WFASoRPBt
44. 313-29; Kay et al.
3Y0-8. Such proteins are
et al . (1997), T.

bn Res. 17(5): 671-776,
reference. Such

Fef SEFeETgRoup Tof
o cytokine receptors.
| assified according to

bt (1997), Arch%\éugl37133
: 3-7,

ref erence. Anong
bd are the CKRs (famly |
bl assification appears in

3. CR

4. DARCe

1.1 SCFE, M-CSF,
PDGEF-AA, AB,
BB, KDR, FLT-

VIIL. Growth factors

VIL RKF 1. TKsub-family
1.1 IgIKIIR,

VEGE-RI,

1, FLT-3L,

VEGF-RII

1]1-17R - belongs to CKR family but is unassigned to 4 indicated subfamilies.
2 Other IFN type | subtypes remain unassigned. Hematopoietic cytokines, IL_-10 ligands and

interferons do not possess functional intrinsic pro

tein kinases. The signaling molecules for the

cytokines are JAK's, STATs and related non-receptor molecules. IL-14, IL-16 and 1L.-18 have been

cloned but according to the receptor code they re

main unassigned.

3 TNF receptors use mulfiple, distinct intracellular molecules for sighal frans 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, serpentine) domain receptors. They are G protein-coupled.

4 The Duffy blood group antigen (DARC) is an erythrocyte receptor that can bind several different
chemokines. IL-1R belongs to the immunoglobulin superfamily but their sigryal transduction events
characteristics remain unclear.
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Tabl e 3-Cytoki ne Receptors C assified by Receptor Code

Cytoki nes (ligands) Receptor

Type famly subfamly

wobanmislogessubf ami |y 1. Henmatopoietic 1. |L-2, |LPAT/USE0F/034273
I. Cytokine R 1. shared yCr, IL- cytokines IL-9,
IL-13, IL- (CKR) 9R IL-4R 15 2. IL-3, IL-5 GW 2.
shared GP 140 CSF (3R 3. l-6, 11-11, 11- 3 3 shared
RP 30 WO 2006/ 0368BEF,B8%/ US2005/ 034273 12, LIF, OSM
130, IL-6 R CNTFPDGBAIGHRSEdptin R (OB) 4. G CSF
EPO, 4. "singl e WhEGF FGHPO, |PRL, GH R Gcsi’zzR‘gT*ﬂLYS!‘R
GHR 5. IL-17, WNESKOGFS, otther Ro 17 I1. PL%S(T“‘G'“&‘
li gands |L-10, BCREVFI9(EGF-|[]-10 R HSV-IL-10
Interferon 1. IFN-Bke) a2 a4 III. Interferg
IFNAR m t, |FM4(EEJF-121GFrIF:Ny 2. IFNGR V. {‘ll_ %Se ¥ ld‘
IL-1 1. IL-1a, ||_E\g I}-1R A IL-1R g kn
li gands |L-1Ra IFn FzBDI}“f_ 1&, | L- 18BP 2. |E teui“’l_ ot
18RACP V. TNF fanNiy XNT-4rNE-la, TNF- (3 3. Rd
'TNF-RI, AGP-3RZ% (¥ Bl%%\%fl_ | DR4, DRS, OX4G, L,
(r)PG TACI, CD40, CD30L, CO27 FAS, CDR L, OX4Q[.
OPGL, TRAIL, APRIL, AGP-3, |BLys, TLS, subfamily
(STKS)s

10

15

20

25

Particular proteins of interest as targets for peptide generation in

the present invention include the following:

avp3

aVp1

Ang-2 .
BAFF/TALL-1

B7

B7RP1

CRP1

Calcitonin

CD28

CETP

cMet

Complement factor B
C4b

CTLA4

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-p-related factors that remain unassigned. The protein
kinases are intrinsic part of the intraceliular domain of receptor kinase family (RKF). The enzymes
participate in the signals transmission via the receptors.
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Nt n-2, KAY, Neutrokine-a VI. Chenokines 1. a
chenoki nes: 4. Chenokine R 7. CXCR 1L-8, GRO a, (3,

W@ 200634834 PF-4, SDF-1 2. (3 chenokines: 2. CeERI/US2005/034273

10

15

20

25

30

M Pla, MP1(3, MCP-1,2,3,4, RANTES, eotaxin 3. vy
chenokines: 3. CR |ynphotactin 4. DARCe VII. Gowth
factors 1.1 SCF, MCSF, VII. RKF Ti. TK sub-famly
PDGH- AA,  AB, mhtrdx hgaﬂﬂlcbﬂvﬂotéﬁ"tasegﬁl\/lm blotH secyéiel-aRld,

1, FLT-3L, Vﬁ@ﬁlﬁhhe-bbuhﬁ br(d gRnBebpngs to ORR fani |y

but is unassk %ﬁ‘ fam lies. 2 Oher

| FN type | é es r I n unassi gned. Hemat opoi etic
cyt oki nes, s and interferons do not
possess funcTIEJ%ﬁﬁceIPﬁ‘Prrl nsic protein kinases. The

si gnal i ng nohegarbhpasef or the cytokines are JAK s,
STATs and r ehgdlenageql ractivher(UPA), UPAldeceptorl 6

and IL-18 ha §ra id ﬁbﬁﬁ% e Eﬁ{gﬂgld Rofrhi8ne-related
receptor cod I}[?_E@J) F ;‘;—Q TNF receptors
use mul ti pl gé nct rntrace ar rml ecul es for
signal trans ion including "death domain" of FAS R
and 55 kDa TNEr&R that participates in their

cytot (r)xic Bfsiiots. NG/ TNF R can bi nd both NGF and
rel ated factors as well as TNF |igands. Chenokine
receptors are seven transnmenbrane (7TM serpentine)

domai n receptors. They are G protein-coup]e
Duf fy bEsgapkrsmspides &érﬁhewesmpg aaﬁe@f gn ﬂ@@e@g ghrough
can sgue r
R e s
t h?&'d'iiﬁd)l%ﬂ%reféi%&?ﬂ%ﬁd&%ﬁéﬁf‘h?U 87 a0ZL020033, | 11shed
remai n unclear. 31 2006/'036834 PCT/ US2005/ 34
VEDkc. 135003DWO 06(,395754 jJuBhElﬁEh]ulif(BF( 2008; PJ.9. @D&S[ 6236193,
1.3 EG, TG-—-a steine-r
published Dec. 25 2003 O 00/ 24770 pubhshed 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
December 19, 2003; PCT / US03/40781, filed December 19, 2003, each of
which are hereby incorporated by reference. Such peptides may be
prepared by 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 cysteinyl 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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W-F19 (EGF- TK-1 like) 1.4 1G-1I, IG-H 1.4
Cysteine rich Insulin TK-11, 1G--R 1.5 NGF, BDNF,

W@ 26060p683¢i ne knot NT-3, NT-4f TK V 2. TG ( SRCTRR2®3/034273
2. Serine- threonine kinase subfamly STKS 9
Particular proteins of interest as targets for peptide
generation in the present invention include the

fol |l owi ng: avl133raldead# EPO-dvimeRic pepiided Sedjuientes B7
B7RP1 10 CRRP1 Calcitonin—CD28 CETP-—chbt—]

Conpl dment_factor FPEQUENGEA1 Q ucagon | 8 X :
Recept|XCRXOMPAWMRXP myost atin  splice [vari ahts of
mol ecUlE@STRGEIRFGPLTAIVEKPOGESSsed on  tunmor c2lls;
e.g., ,WW nnnnnn red varl anlfs Ofg MuCi N
and LoV ACRMEB TR CG e ™ 1
VGNYMCHFGPITWVCRPGGG 5
GGLYLCREGPVIWDCGYKGG 6
GGTYSCHFGPLTWVCKPQGGSSK 7
GGTYSCHGPLTWVCKPQGG 8
VGNYMAHMGPITWVCRPGG 9
GGPHHVYACRMGPLTWIC 10
GGTYSCHFGPLTWVCKPQ 11
GGLYACHMGPMTWVCQPLRG 12
TIAQYICYMGPETWECRPSPKA 13
YSCHFGPLTWVCK 14
YCHFGPLTWVC 15
GGLYLCRFGPVTWDCGYKGG 16
GGTYSCHFGPLTWVCKPQGG : 17
GGDYHCRMGPLTWVCKPLGG 18
VGNYMCHFGPITWVCRPGGG 19
GGVYACRMGPITWVCSPLGG 20
VGNYMAHMGPITWVCRPGG 21
GGTYSCHFGPLTWVCKPQ 22
GGLYACHMGPMTWVCQPLRG 23
TIAQYICYMGPETWECRPSPKA 24
YSCHFGPLTWVCK 25
YCHFGPLTWVC 26
SCHEGPLTWVCK 27

Table 5—TPO-mimetic peptide sequences

SEQUENCE SEQ ID NO:
IEGPTLRQWLAARA 28
IEGPTLROQWLAAKA 29
IEGPTLREWLAARA 30
TLREWL 31
GRVRDQVAGW 32
GRVKDQIAQL 33
GVRDQVSWAL 34
ESVREQVMKY 35
SVRSQISASL 36
GVRETVYRHM 37
GVREVIVMHML 38
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CD19, CD20, CD33, CD45 prostate specific nenbrane

antigen and prostate specific cell
waewemBe3phi ¢ cyt oki nes can associ ate wi th NGFPTRES2005/034273

antig

en 5 The

receptors also. 6 STKS may enconpass nany ot her
TGF-13-related factors that remmi n unassi gned. The
protein_ Kkinases are intrinsic part of the
iﬂtraceBRUEaMQﬂNUﬂAh o{ rece?hor kiﬂafe I?nLlﬁ9(RKF).
The enz
via N RDEIVE B2, Cotrose894 PeTrHS2008 034273
mat ri X ] VP —bet-h—sepreted—and
nmenbr a%[#@g% MVP-9) Cat ’hpnm ns 42
angi ofoCELQEFR.ECC T| E- 2 r ecept or heparanase diBoki nase
pl asm NOYRTERELHGAE or (UPA), UPA receptor| pargdt hyroid
hg[rrlIImECT 5 }_/“rf)l 9nnfalrn[r2ne reratef lppﬁ,t ern
Exonpl [P R VRAGICar 1 s | mvant Lon-appbar. 2 Tabi ds
4 t hr JUGRLREWVBILILGKIC pat . No. 6, 660, 843, | whi H_are
her eby| CTELABFABGVEQC r ef erence.  Addi ti pnal 48
pr of e e8] GERLSHRSGeyREar |10 S 20057 02P902%5
17 pGI R DAY Sct05 punt 1 snca Ebor 0 ooy’
WO 00/ |24 FEEEWLYPHNAY Gay 4. 2000 U S PO 2(5’213/ ’
0176352REGRILRDM™MM Sept . 18, 2003; WO 03/| 031589,
publ i shedpfPRQWL, 2003; U.S. Ser. No. 1D/ 663, 480,
filed R 20037 WO 047026329, publi5hed
Apri | 2004 Ser—No—30++42-3+9 e
Dece eRE%’RC\éM’WI\’b(‘T/UQM/ 40781 tiled pPecerPer 10,
2003, |cGEAEGPTMIIWRDE e her eby i ncor por af ed
r ef er eNCEQIUPTLREWILKIES may be 25 preparpd bys7ret hods
di scl osg] \ﬁgﬁuﬁhﬁﬁﬁll(Eartlcularly prerer ed Qﬁptldei
abbr ovi GLTGIVAGNINEL Any e ;L;? dos Ity be.
| i nked CRAGRHebEWLIEC sequential ly). with or®Ui t hoyt
l'i nker|sCABGPPEREMWIESEFCcont ai ni ng a cystei pyl rédsi due
may be| GG REWIGIGEEdG@Not her Cys 62
GGCADGPTLREWISFCGG 63
GNADGPTLRQWLEGRRPKN 64
LAIEGPTLRQWLHGNGRDT 65
HGRVGPTLREWKTQVATKK 66
TIKGPTLRQWLKSREHTS 67
ISDGPTLKEWLSVTRGAS 68
SIEGPTLREWLTSRTPHS 69
GAREGPTLRQWLEWVRVG 70
RDLDGPTLRQWLPLPSVQ 71
ALRDGPTLKQWLEYRRQA 72
ARQEGPTLKEWLFWVRMG 73
EALLGPTLREWLAWRRAQ 74
MARDGPTLREWLRTYRMM 75
WMPEGPTLKQWLFHGRGQ 76
HIREGPTLRQWLVALRMV 77
QLGHGPTLRQWLSWYRGM 78
ELRQGPTLHEWLQHLASK 79
VGIEGPTLRQWLAQRLNP 80
WSRDGPTLREWLAWRAVG 81
AVPQGPTLKQWLLWRRCA 82
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30 containing peptide or protein. Any peptide having
nore than one Cys residue may forman intrapeptide
wdizeusloBesde bond, as well. Any of these peptidesTmnayobe34273

derivati zed as described herein. Al peptides are

i nked through peptide bonds unl ess otherw se not ed.

33 WD 2006/ 036834 PCT/ US2005/ 034273 Tabl e

4- EPO{ RIREGRITIEPMIeQRBGiFEnces  SEQUENCE |SEQ 83) NO

VXXX ARG R EVE O REHIRG L TWCKPQGG 2

CEDYH AATRSSY VACRVGPT TVWCSRI GG 85
VG\IYM-\ 1 1 f"hl_GD\ I'r\vAlhr\rV\ woer
GGTYSE EGRIER WV =T YSCHGRL TVWA Kpndgé Q

VGNYNVAACDEGRICREY G WEDWES YACRVMGPLTW & 10 87
GGTYS(H@EGWQIQ@AMJVCEGL@CHNGPW\N/CQPL RG 188

vcﬁ[C:QYI“hV\‘ EIH Ldb(,HFGPLTV\X/CK 14 g9
e | IV\LJLAJI \JJ
GGTYSC ’T,H% ?':?R VI_I(‘DI\/rr\:DI T\J;\\?/r‘ RL &998

VGNYMBEPCERIHOOT 06 VIR y ACRVGEP! TW/CSPL Ge9%0
VGNYMAMEEGOINTRIGGT 29CRGGRAY SCHEGPL TWCKRQ 2292

GGLYA(WMV@J @LVIER\QYI CYMSPETWECQRPSPEA 24

¥§E|HZ( P Qj N:E@F Wab 26 SCHAFGPLTVWCE, 27

coolonecaoac

CRDGCPTLROWTACLOOK < aHenees 95
ELRSGPTLKEWLVWRLAQ 9%
GCRSGPTLREWLACREVQ 97
TCEQGPTLRQWLLCRQGR 98
QGYCDEGPTLKQWLVCLGLOHS 99

Table 6 — Ang-2 binding peptide sequences

SEQUENCE SEQ ID NO.

WDPWT 100
WDPWTC 101
Cz2ZWDPWT (wherein z2 is an acidic or 102
neutral polar amino acid residue) ‘
Cz2WDPWTC (wherein 22 is an acidic or 103
neutral polar amino acid residue)
PIRQEECDWDPWTCEHMWEV 104
TNIQEECEWDPWTCDHMPGK 105
WYEQDACEWDPWTCEHMAEV 106
NRLQEVCEWDPWTCEHMENV 107
AATQEECEWDPWTCEHMPRS 108
LRHQEGCEWDPWTCEHMFDW 109
VPROQKDCEWDPWTCEHMYVG 110
SISHEECEWDPWTCEHMQVG 111
WAAQEECEWDPWTCEHMGRM 112
TWPQDKCEWDPWTCEHMGST | 113
GHSQEECGWDPWTCEHMGTS 114
QHWQEECEWDPWTCDHMPSK 115
NVRQEKCEWDPWTCEHMPVR 116
KSGQVECNWDPWTCEHMPRN 117
VKTQEHCDWDPWTCEHMREW 118
AWGQEGCDWDPWTCEHMLPM 119
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SEQUENCE SEQ | D NO

| EGPTLROALAARA 28

| EGPTLROALAAKA

29 | EGPTLREW.AARA 30 TLREW. 31 GRVRDQVAGW 32
woRMKIDAES3EL 33 GVRDQVSWAL 34 ESVREQVMKY 35  PCT/US2005/034273

SVRSQ SASL 36 GVRETVYRHM 37 GVREVIVVHML 38 34 WO

2006/ 036834 PCT/ US2005/ 034273 GRVRDQ WAAL 39

AGVRDQ LIW. 40 GRVRDO M.SL 41 CTLRON.QGC 42
g tSEEs\XL/ E@M@mmmmmmmm HGGFCAg 5120
CSLQEFL O
51 REG v
REGPRCVMRRLE TilL FWiie 57
CELVGPS[ wawqmamwm?mmﬂsac 59 CRAGPTLURA TLC
60 QTSQEDCVWDPWTCDHMVSS 125
QVIGRPCEWDPWTCEHLEGL 126
WAQQEECAWDPWTCDHMVGL 127
LPGQEDCEWDPWTCEHMVRS 128
PMNQVECDWDPWTCEHMPRS 129
FGWSHGCEWDPWTCEHMGST 130
KSTQDDCDWDPWTCEHMVGP 131
GPRISTCQWDPWTCEHMDQL 132
STIGDMCEWDPWTCAHMQVD 133
VLGGQGCEWDPWTCRLLQGW 134
VLGGOGCQWDPWTCSHLEDG 135
TTIGSMCEWDPWTCAHMQGG 136
TKGKSVCQWDPWTCSHMQSG 137
TTIGSMCOWDPWTCAHMOQGG 138
WVNEVVCEWDPWTCNHWDTP 139
VVOVGMCQWDPWTCKHMRLQ 140
AVGSOTCEWDPWTCAHLVEV 141
QGMKMFCEWDPWTCAHIVYR 142
TTIGSMCOWDPWTCEHMQGG 143
TSORVGCEWDPWTCQHLTYT 144
QWSWPPCEWDPWTCQTVWPS 145
GISPSFCOWDPWTCSHMVQG 146
QEECEWDPWTCEHM 147
QNYKPLDELDATLYEHFIFHYT 148
LNFTPLDELEQTLYEQWTLQQS 149
TKFNPLDELEQTLYEQWTLQHQ 150
VKFKPLDALEQTLYEHWMFQQA 151
VKYKPLDELDEILYEQQTFQER 152
TNEMPMDDLEQRLYEQFILQQG 153
SKFKPLDELEQTLYEQWTLQHA 154
QKFQPLDELEQTLYEQFMLQQA 155
ONFKPMDELEDTLYKQFLFQHS 156
YKFTPLDDLEQTLYEQWTLQHV 157
QEYEPLDELDETLYNQWMFHQR 158
SNEMPLDELEQTLYEQFMLQHQ 159
OKYQPLDELDKTLYDQFMLQQG 160
QKFOPLDELEETLYKQWTLQQR 161
VKYKPLDELDEWLYHQFTLHHQ 162
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CADGPTLREW SFC 61 GGCTLREW.HGGFCGG 62

GGCADGPTLREW SFCGG 63 GNADGPTLRQALEGRRPKN 64
WOANB@BFBRON. HGNGRDT 65 HGRVGPTLREVKTQVATKK 68CT/US2005/034273

TI KGPTLRQALKSREHTS 67 | SDGPTLKEW.SVTRGAS 68

S| EGPTLREW.TSRTPHS 69 GAREGPTLRQALEW/RVG 70

RDLDGPTLRQW Pl PSVQ 71 AL RDGPTL KQN EYRRQA 72
ARQEGPT KQKIAVIPRIMEIBEAEQENHEGER AVRRAQ 14 163
N T P L e fo— o2
ELROGPTUHERAYs Hee DRAII B Jon p 4o 165
VERDGPTL|RBAERAFAEL EETL A 3y | VRRCA $2 8O\
2006/ 03683 KEDIMPEIRQTOIEFFEFQMAEGPTL KEWL AQRRGF 83
RFAEGPT L RENNEQRKDEL BYA TDREQWTILGEW. AAI RSV 85 168
AGREGPTL] m\s—i 7
YCDEGPTL PRLEDTL Hs 2 TG L RAEFEC 900
CSSGGPTI QEREL DO TSR aoveak @1 170
CQLGGPTL REMM@L@QTWEQWTLMQCLVER b3 171
CRGGGPTLHPNSAARAERFLYEQFTFQQ 172
AGGMRPYDGMLGWPNYDVQA 173
QTWDDPCMHILGPVTWRRCI 174
APGQRPYDGMLGWPTYQRIV 175
SGQLRPCEEIFGCGTQNLAL 176
FGDKRPLECMFGGPIQLCPR 177
GQDLRPCEDMFGCGTKDWYG 178
KRPCEEIFGGCTYQ 179
GFEYCDGMEDPFTFGCDKQT 180
KLEYCDGMEDPFTQGCDNQS 181
LQEWCEGVEDPFTFGCEKQR 182
AQDYCEGMEDPFTFGCEMQK 183
LLDYCEGVQDPFTFGCENLD 184
HQEYCEGMEDPFTEGCEYQG 185
MLDYCEGMDDPFTEGCDKQM 186
LQDYCEGVEDPFTFGCENQR 187
LQDYCEGVEDPFTFGCEKQR 188
FDYCEGVEDPFTFGCDNH 189

Table 7--NGF-Binding Peptide Sequences

SEQUENCE SEQ ID NO.
TGYTEYTEEWPMGEGYQWSFE 190
TDWLSDFPFYEQYFGLMPPG 191
FMRFPNPWKLVEPPOGWYYG 192
VVKAPHFEFLAPPHFHEFPEF 193
FSYIWIDETPSNIDRYMLWL 194
VNFPKVPEDVEPWPWSLKLY 195
TWHPKTYEEFALPFFVPEAP 196
WHFGTPYIQQQPGVYWLQAP 197
VWNYGPFFMNFPDSTYFLHE 198
WRIHSKPLDYSHVWFEPADF 199
FWDGNQPPDILVDWPWNPPV 200
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CRDGGPTLRQALACLQX 95 ELRSGPTLKEW.VWRLAQ 96
GCRSGPTLREW.ACREVQ 97 TCEQGPTLRQALLCRQGR 98

WQAMGHEGBT LKQALVCLGLQHS 99 Tabl e 6- Ang- 2 bi ndi RQT/US2005/034273
pepti de sequences SEQUENCE SEQ I D NO. WDOPWI 100
WOPWIC 101 Cz2WDPWI' (wherein z2 is an acidic or 102
neutral polar anm no acid residue) Cz2WPWC (wherein
z2 i s apFasSLBWLKDHSBFFQEMIEW pol ar anmi no acdd

resi due y 104 202
TNI EC N\ AT IO a l‘ll\ 1.-:' an"

NRLSEEV i VEPIVIKDE f‘ﬂ\vlﬂbp‘\vlﬂ\vnTé 1“/2;20 82
L RHQE Bk HBPDY Scevwoparcebmne 1o

S| SHEECEWTEMW@/WKRWE@EWPWCEHNGQQ@ELQ
TWPQDKCEWIRWW VAR DV HI HEGEIHSCONDPWI CEHMVGT 304 1.4

GHQEECE RV TS5 QD VIRGEK CEVDPW CEHVPVRGZ 16

KS EC A = e
AV\((?\SE/(I: \ﬁ{-’g K %T%SP EU V) nna\}}tr-:g\g ;JE':"VHE%S- -9
PCT/ US2 @@WBWWQF\ADP\AT(FHI\PDM 120 209

RAPQEDCEMDATQEABIINGTPOWHGONVECEWDPW CEHVFRZ16 22
PRLQEEC/YIRYTONIVICGRCPZB  RTTQEKCEWDPWI CEHVESQI1124

FLQCEISGGACPAP 212
KLQCEFSTSGCPDL 213
KLQCEFSTQGCPDL 214
KLQCEFSTSGCPWL 215
IQGCWFTEEGCPWQ 216
SFDCDNPWGHVLQSCFGF 217

SFDCDNPWGHKLQSCFGF 218

Table 8 — Myostatin ‘binding peptide sequences

SEQUENCE | SEQ ID NO: |
KDKCKMWHWMCKPP | 647 |
KDLCAMWHWMCKPP 219
KDLCKMWKWMCKPP R 220
KDLCKMWHWMCKPK 221
WYPCYEFHFWCYDL 222
WYPCYEGHFWCYDL 223
IFGCKWWDVQCYQF 224
IFGCKWWDVDCYQF 225
ADWCVSPNWECMVM ‘ 226
HKECPWWALFCWDF 227
KDLCKMWHWMCKPP 228
IDKCAIWGWMCPPL 229
WYPCGEFGMWCLNV 230
WFTCLWNCDNE 231
HTPCPWFAPLCVEW 232
KEWCWRWKWMCKPE 233
FETCPSWAYFCLDI 234
AYKCEANDWGCWWL 235
NSWCEDQWHRCWWL, 236
WSACYAGHFWCYDL 237
ANWCVSPNWFCMVM 238
WTECYQQEFWCWNL 239
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QI SCEDCVW\DPWICDHWSS 125
WAQQEECAWDPWI CDHWGL 127

WO lNQBCBYV\DPW CEHVPRS 129

KSTQDDCDWDPWICEHWGP 131
STI GDMCEWDPWICAHMQVD 133
VL GGQGCQADPWICSHLEDG 135

QvI GRPCEVDPWICEHLEGL 126
L PGQREDCEVWDPWI CEHWRS 128

FGWEHGCEVWDPWI CEHMGSPCT2182005/034273

GPRI STCQADPWICEHVDQL 132

VL GCGQGCEVWDPWICRLLQGW 134
TTI GSMCEWDPW CAHMOGG 136

TKGKSV! RS MEPPK 111 GSVOQADPW CRAHVOEG 138
N VO Y T
TTI GS lﬁlﬁ(f\ MZ;NPFQHQ\/(T;\AHD\ATM-H T\'Z?:% 44
%WPQWMW&%QFGTSPSFCQADPVWCSHWQ%%%
CNFTPL DL G e TRFNPL DELEQTT YEGEE 0 T2
VKEKPL DI WWK@W QILYEQWHEQHQ 1:3
bvaviegses fma 1y g s e M AR 55 SN
OKFQPL DELWEORGEFMIONC G, ONEKPVDEL EDTI K\f ;f]—L‘% 1496
YKFTPLDPUEBDCYEGIMEFKZVWSE  QEYEPLDELDETLYNOAMEHOR 1598
SNFMPL DETERCAREMIGVO PP  QKYQPLDELDKTLYDQRMIOQQG 160
HWACGYWPWSCKWV 250
GPACHSPWWWCVEG 251
TTWCISPMWECSQQ 252
HKECPPW AIFCWDF 253
PDWCVSPRWYCNMW 254
VWKCHWEGMDCEPT 255
KKHCQIWTWMCAPK 256
WFQCGSTLFWCYNL 257
| WSPCYDHYFYCYTI 258
SWMCGFFKEVCMWYV 259
EMLCMIHPVFCNPH 260
LKTCNLWPWMCPPL 261
VVGCKWYEAWCYNK 262
PIHCTQWAWMCPPT 263
DSNCPWYFLSCVIE 264
HIWCNLAMMKCVEM 265
NLQCIYFLGKCIYF 266
AWRCMWESDVCTPG 267
WFRCFLDADWCTSV 268
EKICQMWSWMCAPP 269
WFYCHLNXKSECTEP 270
FWRCAIGIDKCKRV 271
NLGCKWYEVWCFTY 272
IDLCNMWDGMCYPP 273
EMPCNIWGWMCPPV 274
WFRCVLTGIVDWSECEGL 275
GFSCTFGLDEFYVDCSPF 276
LPWCHDQVNADWGFCMLW 277
YPTCSEKFWIYGQTCVLW 278
LGPCPIHHGPWPQYCVYW 279
PEPCETHQISWLGHCLSF 280
HWGCEDLMWSWHPLCRRP 281
LPLCDADMMPTIGFCVAY 282
SHWCETTFWMNYAKCVHA 283
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QKFQPLDELEETLYKQAMLQQR 161  VKYKPLDELDEW. YHQFTLHHQ 162

37 WD 2006/ 036834 PCT/ US2005/ 034273

WQKFREBELDEI LYEQFMFQQS 163  QTFQPLDDLEEYL YEQAPERYiS2(ME434273
EDYMPLDALDAQLYEQFI LLHG 165 HTFQPLDELEETLYYQALYDQL 166
YKFNPMDELEQTLYEEFLFQHA 167 TNYKPLDELDATLYEHW LQHS 168
QKFKPLDELEQTL YEQMLOOR 169 TKFQPL DEL DQTL YEQATL QOR

0

TNFQPLDE IJIRKCTE@NE]D.Q@GF(ILWE’NPLDELEETLY QFTI8A) 172
AGGVRPY PRACeREOZRR FNDDPC FRRCIg51 74
FeORRPL B ;ﬁf‘{%@. R'B?Eicﬁ*’ ”35?86*%8
KRPCEE! FRWIEQDN Y\ TEGODKOT 180 287
KLEYCDGVBWWMFMFQCWCEG\/EDPFTFGEK@&&
P OE 188VIGAINGEGVQDPFTFGEENL2391 84
f )3 MDY VDD TR Re90, 00
ﬂ‘é%f‘iﬁ Lo 7. NGE-Bi nditha P i de
SequencesPSISEs&@%@\B@/IﬂQmI TGYTEYTERWPMEBYQUSE
190  TD\ADEREMEDSEARAENIZIRSAVRFPNPVKL VEPFZIBN YG
192 YLNCVMMNTSPFVECVEN 294
YPWCDGFMIQQGITCMFY 295 .
FDYCTWLNGFKDWKCWSR 296
LPLCNLKEISHVQACVLF 297
SPECAFARWLGIEQCQRD 298
YPQCFNLHLLEWTECDWE 299
RWRCEIYDSEFLPKCWFF 300
LVGCDNVWHRCKLF 301
AGWCHVWGEMFGMGCSAL 302
HHECEWMARWMSLDCVGL 303
FPMCGIAGMKDFDFCVWY 304
RDDCTFWPEWLWKLCERP 305
YNFCSYLFGVSKEACQLP 306
AHWCEQGPWRYGNICMAY 307
NLVCGKISAWGDEACA RA 308
HNVCTIMGPSMKWECWND 309
NDLCAMWGWRNTIWCQNS 310
PPEFCONDNDMLQSLCKLL 311
WYDCNVPNELLSGLCRLF 312
YGDCDQNHWMWPFTCLSL 313
GWMCHFDLHDWGATCQPD 314
YFHCMFGGHEFEVHCESF 315
AYWCWHGQCVRF 316
SEHWTFTDWDGNEWW VRPE 317
MEMLDSLFELLKDMVPISKA 318
SPPEEALMEWLGWQYGKFT 319
SPENLLNDLYILMTKQEWYG 320
FHWEEGIPFHVVTPYSY DRM 321
KRLLEQFMNDLAELVSGHS 322
DTRDALFQEFYEFVRSRLVI 323
RMSAAPRPLTYRDIMDQYWH 324
NDKAHFFEMFMFDVHINFVES 325
QTQAQKIDGLWELLQSIRNQ 326
MLSEFEEFLGNLVHRQEA 327
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VWKAPHFEFLAPPHFHEFPF 193 FSYI W DETPSNI DRYMLW. 194

VNFPKVPEDVEPWPWSLKLY 195 TWHPKTYEEFALPFFVPEAP 196
WOBRBGIBM3OQOPGVYW.QAP 197 VWNYGPFFMNFPDST YFLHBCTA82005/034273

VRl HSKPLDYSHVWFFPADF 199 FWDGNQPPDI LVDWPWANPPVY 200 38

WD 2006/ 036834 PCT/ US2005/ 034273 FYSLEW.KDHSEFFQTVTEW

201 Q:NELLKFFNSPGDSSHHFL 202 TNVDW SNNWEHIVKSFETED

203  PNEXTPRWISHERPTS! ROAY DASHT EVWPQUVWAKBENHE YV

205 WGEY! RV BRET ZPAVIKVPVEFDRDLET T SOV A

207  VHECDRR EB)'_{"P"' 208 - HECWETEEGCWY

YMQOQF DM 2 S Sem I EE R GSCAEPAP

212 KL@&@W@E%W@BWQTPW 114 3BT

KL QCEFST SESPNQPOAVWIBWEFERGRHW) 216 332

SFmEW@EV@LW@F@QwPWKLQSCFCF 2383 Tabl e| 8

o OS EERI RbS SeUeTe, SIS0 |0

222  WPTREMEMDASGLRDYLERLOHY 336
HNSSQMLLSELIMLVGSMMQ 337
WREHFLNSDYIRDKLIAIDG 338
QFPFYVFDDLPAQLEYWIA 339
EFFHWLHNHRSEVNHWLDMN 340
EALFQNFFRDVLTLSEREY 341
QYWEQQWMTYFRENGLHVQY 342
NQRMMLEDLWRIMTPMFGRS 343
FLDELKAELSRHYALDDLDE 344
GKLIEGLLNELMQLETFMPD 345
ILLLDEYKKDWKSWF 346

QGHCTRWPWMCPPYGSGSATGGSGST 347
ASSGSGSATGQGHCTRWPWMCPPY
WYPCYEGHFWCYDLGSGSTASSGSGSA 348
TGWYPCYEGHFWCYDL '
HTPCPWFAPLCVEWGSGSATGGSGSTA 349
SSGSGSATGHTPCPWFAPLCVEW
PDWCIDPDWWCKEWGSGSATGGSGST 350
ASSGSGSATGPDWCIDPDWWCKFW
ANWCVSPNWFCMVMGSGSATGGSGST 351
ASSGSGSATGANWCVSPNWFCMVIM
PDWCIDPDWWCKFWGSGSATGGSGST 352
ASSGSGSATGPDWCIDPDWWCKFW
HWACGYWPWSCKWVGSGSATGGSGST 353
ASSGSGSATGHWACGYWPWSCKWYV
KKHCQIWTWMCAPKGSGSATGGSGST 354
ASSGSGSATGQGHCTRWPWMCPPY
QGHCTRWPWMCPPYGSGSATGGSGST 355
ASSGSGSATGKKHCQIWTWMCAPK
KKHCQIWTWMCAPKGSGSATGGSGST 356
ASSGSGSATGQGHCTRWPWMCPPY
KKHCQIWTWMCAPKGGGGGGGGEQGH 357

CTRWPWMCPPY
QGHCTRWPWMCPPYGGGGGGKKHCQ 358
IWTWMCAPK

VALHGQCTRWPWMCPPQREG 359

YPEQGLCTRWPWMCPPQTLA 360
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| FGCKWADVQCYQF 224

226 HKFCPWMLFCWDF 227 KDLCKMAHWMCKPP 228
WO DKGABMSYWCPPL 229 WYPCGEFGMACLNV 230 WFTCLWRICIDINED05/034273
231 HTPCPWFAPLCVEW 232 KEWOWRWKWMCKPE 233

FETCPSWAYFCLDI

236 WBACYAGHFWCYDL 237  ANWCVSPNWFCWM 238

| FGCKWADVDCYQF 225 ADWCVSPNWCWM

234 AYKCEANDWGCWAL 235  NSWCEDQWHRCWAL

VWECYQQEF@QW@GEI@TRWWQBB@MSM

PCT/ US2(

241 STH '..‘-

I YGCKWAIDLA

‘ A“ B‘WE A [\ fﬁé?@ la

361

246 WOE @W@G@@RWM@BEWC\ABP 4.

G\/RCPKGiLNEDHGQ(SIRWW@@@M‘\M’QW/ 250

GPACHSP

HKFCPP

VWKCHWF @
257

VVTQGI—ICTLWP c"I-‘P

IYPHDQCTRWPWMCPPQPYP

SYWQGQCTRWPWMCPPQWRG

MWQQGHCTRWPWMCPPQGWG

EFTQWHCTRWPWMCPPQRSQ

LDDQWQCTRWPWMCPPQGFS

YQTQGLCTRWPWMCPPQSQR

ESNQGQCTRWPWMCPPQGGW

WTDRGPCTRWPWMCPPOQANG

VGTQGQCTRWPWMCPPYETG

PYEQGKCTRWPWMCPPYEVE

SEYQGLCTRWPWMCPPQGWK

TFSQGHCTRWPWMCPPQGWG

PGAHDHCTRWPWMCPPQSRY

VAEEWHCRRWPWMCPPQDWR

VGTQGHCTRWPWMCPPQPAG

. EEDQAHCRSWPWMCPPQGWYV

ADTQGHCTRWPWMCPPQHWEF

SGPQGHCTRWPWMCAPQGWF

TLVQGHCTRWPWMCPPQRWV

GMAHGKCTRWAWMCPPQSWK

ELYHGQCTRWPWMCPPQSWA

VADHGHCTRWPWMCPPQGWG

PESQGHCTRWPWMCPPQGWG

IPAHGHCTRWPWMCPPQRWR

FTVHGHCTRWPWMCPPYGWV

PDFPGHCTRWRWMCPPQGWE

QLWQGPCTQWPWMCPPKGRY

HANDGHCTRWQWMCPPQWGG

ETDHGLCTRWPWMCPPYGAR

GTWQGLCTRWPWMCPPQGWQ

VATQGQCTRWPWMCPPQGWG

VATQGQCTRWPWMCPPQRWG

QREWYPCYGGHLWCYDLHKA

ISAWYSCYAGHFWCWDLKQK

WTGWYQCYGGHLWCYDLRRK

KTFWYPCYDGHFWCYNLKSS
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WEPCYDHYFYCYTI 258 SWMCGFFKEVCMAY 259 EMLCM HPVFCNPH
260 LKTCNLWPWMCPPL 261 VWVGCKWEAWCYNK 262

WOLRMGIGMIAYWCPPT 263 DSNCPWFLSCVI F 264 H WCNeE&RNKeDIENE4273
265 NLQCI YFLGKCI YF 266 AWRCMAFSDVCTPG 267
WFRCFLDADWCTSV 268 EKI COMABWMCAPP 269 WFYCHLNKSECTEP
270 FWRCAI G DKCKRV 271 NLGCKWEVWWCFTY 272

| DLCNMN\DEERYWY PEAFEGHMRYORFDENRIPPY 274 405
VWFRCOVL TEWERE S ELKDl\WPf@EEﬁéLU':"YVDCS, F 08
L PWCHDGQ €l 1 -YGITCV _Vv' é@%
LGPCPI H } SWLGHCL
FWGCEDL MREPLIGEHA BIgh KENEMSKARPTI GECvhy 498
SHWCET TF\RMEMICRSIA RIBEBK DIVPMSKIR® 6/ 036834 409
PCT/ US2 D@M@MZE&FE]E’@EWCLW 288 410
FSSCWEP T]?EV\LLJ—'LL,YH qﬁl
PWACQDN| A REMENNSFBAFOSV 3‘.’ 2
PDACRDQP ];];QEI EEL CEDS 260 412
SAYCl | TESOHEMIGRSLLEBLKDIVPMSNAR 413
RMEMLESLLELLKEIVPTSNGT 414
RMEMLESLFELLKEIVPMSKAG 415
RMEMLGSLLELLKEIVPMSKAR 416
OMELLDSLFELLKEIVPKSQPA 417
RMEMLDSLLELLKEIVPMSNAR 418
RMEMLESLLELLHEIVPMSQAG 419
OMEMLESLLQLLKEIVPMSKAS 420
RMEMLDSLLELLKDMVPMTTGA 421
RIEMLESLLELLKDMVPMANAS 422
RMEMLESLLQLLNEIVPMSRAR 423
RMEMLESLEDLLKELVPMSKGV 424
RIEMLESLLELLKDIVPIQKAR 425
RMELLESLFELLKDMVPMSDSS 426
RMEMLESLLEVLQEIVPRAKGA 427
RMEMLDSLLQLLNEIVPMSHAR 428
RMEMLESLLELLKDIVPMSNAG. 429
RMEMLQSLFELLKGMVPISKAG 430
RMEMLESLLELLKEIVPNSTAA 431
RMEMLQSILLELLKEIVPISKAG 432
RIEMLDSLLELLNELVPMSKAR 433
HHGWNYLRKGSAPQWFEAWV 434
QVESLQQLLMWLDQKLASGPQG 435
RMELLESLFELLKEMVPRSKAV 436
QAVSLOQHLLMWLDQKLASGPQH 437
DEDSLOQQLLMWLDQKLASGPQL 438
PVASLQOQLLIWLDQKLAQGPHA 439
EVDELQQLLNWLDHKLASGPLQ 440
DVESLEQLLMWLDHQLASGPHG 441
QVDSLQQVLLWLEHKLALGPQV 442
GDESLOQHLLMWLEQKLALGPHG 443
QIEMLESLLDLLRDMVPMSNAF 444
EVDSLQQLLMWLDQKLASGPQA 445
EDESLQQLLIYLDKMLSSGPQV 446
AMDQLHQLLIWLDHKLASGPQA 447
RIEMLESLLELLDEIALIPKAW 448
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PSI CESYSTMALPMCQFI N 292  W.DCHDDSWAWIKMCRSH 293
YLNCVMWNTSPFVECVFN 294  YPWCDGFM QQA TCVFY 295

WO DMGINISIEFKDVWKCVWSR 296  LPLCNLKEI SHVQACVLF 29€T/US2005/034273
SPECAFARW.G EQCQRD 298 YPQCFNLHLLEWECDWF 299
RWRCEI YDSEFLPKCWFF 300 LVGCDNVWHRCKLF 301
AGNCHVWAGEMFGMGCSAL 302 HHECEWVARWVELDCVGEL 303

\F(Eggsgvﬁ HADFSEQNLIMWMLERBRDATSUPEA VKL CE
VNS YLy SR ML DEILECEPR ,
NDL CAMA RHMLSSRRE oL GGt e
WDCNVPNENVESL BRIV ERYd ] ETCl sl 3
GAVCHFD| HDVWBST.QPTDL BV DFOHASGRIKRFEVHCESF 3165
mﬁﬁs%m% 317 454
SPENL L NBL-EIFRE L ng‘“ D32
KRLLEQ:M | QW QQJ;?JX’ECP YEEVRSRL\A29323
RVBAAPRPIGVEQLIMAMVEREQKNEAAMPERVEIVEDVIINEVASE 325
QTQAKI PEMBEL QRIRNAVERD QML ABRKEIFBNVGNL VHROEALSE2 7
ADDSLQQLLMWLDRKLASGPHV 459
PVDSLQQLLIWLDQKLASGPQG 460
RATLLKDFWQLVEGYGDN 461
DWRATLLKEFWQLVEGLGDNLV 462
QSRATLLKEFWQLVEGLGDKQA 463
DGRATLLTEFWQLVQGLGQKEA 464
LARATLLKEFWQLVEGLGEKVV 465
GSRDTLLKEFWQLVVGLGDMQT 466
DARATLLKEFWQLVDAYGDRMV 467
NDRAQLLRDFWQLVDGLGVKSW 468
GVRETLLYELWYLLKGLGANQG 469
QARATLLKEFCQLVGCQGDKLS 470
QERATLLKEFWQLVAGLGOQNMR 471
SGRATLLKEFWQLVQGLGEYRW 472
| TMRATLLKEFWLFVDGQREMQW 473
GERATLLNDFWQLVDGQGDNTG 474
DERETLLKEFWQLVHGWGDNVA 475
GGRATLLKELWQLLEGQGANLV 476
TARATLLNELVQLVKGYGDKLV 477
GMRATLLQEFWQLVGGQGDNWM 478
STRATLLNDLWQLMKGWAEDRG 479
SERATLLKELWQLVGGWGDNFG 480
VGRATLLKEFWQLVEGLVGQSR 481
EIRATLLKEFWQLVDEWREQPN 482
QLRATLLKEFLQLVHGLGETDS 483
TQRATLLKEFWQLIEGLGGKHV 484
HYRATLLKEFWQLVDGLREQGV 485
QSRVTLLREFWQLVESYRPIVN 486
LSRATLLNEFWQFVDGQRDKRM 487
WDRATLLNDFWHLMEELSQKPG 488
QERATLLKEFWRMVEGLGKNRG 489
NERATLLREFWQLVGGYGVNQR 490
YREMSMILEGLLDVLERLQHY 491
HQRDMSMLWELLDVLDGLRQYS 492
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41 WO 2006/ 036834 PCT/ US2005/ 034273
YTPKMGSEWSFWANRI HYL 328 LNDTLLRELKMVLNSLSDWK 329
WO DMsFRBEISIRW. EGFMQSAAT 330  HHGANYL RKGSAPQAFEAWYCBR$2005/034273
VESLHQLOQWALDQKLASGPH 332 RATLLKDFWQLVEGYGDN 333
EELLREFYRFVSAFDY 334 GLLDEFSHFI AEQFYQWPGG 335
YREVMSMLEGLLDVLERLCQHY 336  HNSSQM | SEI | M VGSMMQ 337

V\REHFL NSOYDRDKISMIL DG IBIBBV L EIDL PAQL _YW4)Q3339
EFFH. HNHRREYN BV L B7 DL DIRAIGIGRE RDVL TL SEREY434 1
QYVEQQW |i\g RER M @WL jIEHLV\RI MIPVFGESE 343 |
FLDELKAE ¥ o NEEMOEET VD345

| LLLDEYk ESEEEMER csasatacd
ASSGSGS AWMW@E@FV\CYDL( CEPESSGSCSA

348 TGMRONBGHRVICYOLIHIVCDREADOREWCSGSATGES8STA 349

SSGSGSA NE OERCRFGSCSADOGSGST |

350 ASB EDPH ekl PR

ANWCVSP <

ASSGSGS ;

352 AS S REPIDNSEBRIOVLNCRS

;@g@m@m\@ﬁw@G 503

S S A PRIV TR vERSH WA S oA TG T
QDTSRHMLLREFMMLVGEMIQG 505
DQNSRQMLLSDLMILVGSMIQG 506
EFFHWLHNHRSEVNHWLDMN 507
NVFFQWVQKHGRVVYQWLDINV 508
FDFLQWLQNHRSEVEHWLVMDV 509

TaBie 9--BAFF binding peptide sequences

| SEQUENCE | SEQ ID NO: |
PGTCFPFPWECTHA 510
WGACWPFPWECFKE 511
VPFCDLLTKHCFEA 512
GSRCKYKWDVLTKQCFHH 513
LPGCKWDILLIKQWVCDPL 514
SADCYFDILTKSDVCTSS 515
SDDCMYDQLTRMFICSNL 516
DLNCKYDELTYKEWCQFN 517
FHDCKYDLLTRQMVCHGL 518
RNHCFWDHLLKQDICPSP 519
ANQCWWDSLTKKNVCEFF 520
YKGRQQMWDILTRSWVVSL 521
QQDVGLWWDILTRAWMPNI 522
QONAQRVWDLLIRTWVYPQ 523
GWNEAWWDELTKIWVLEQQ 524
RITCDTWDSLIKKCVPQQS 525
GAIMQQFWDSLTKTWLRQS 526
WLHSGWWDPLTKHWLQQKV 527
SEWFFWFDPLTRAQQLKFR 528
GVWFWWEFDPLTKQWTQQAG 529
MQQCKGYYDILTKWCVTNG 530
LWSKEVWDILTKSWVSQQA 531
KAAGWWFDWLTKVWVPAP 532
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ASSGSGSATGQGHCTRWWVCPP' Y QGHCTRWPWMCPPYGSGSATGGSGST
355 ASSGSGSATGKKHCQ WIWMCAPI G
W EHGOBWBYWICAPKGSGSATGESGST 356 PCT/US2005/034273
ASSGSGSATGQGHCTRWWVCPPY KKHCQ WIN'WICAPKGGEGEEGEEGEEQGH
357 CTRWWMCPPY QGHCTRWPWMCPPYGGGGGEEKKHCQ 358
| WIWWCAPK VAL HGOQCTRWPWWCPPOREG 359

;EE?SLSCTWPWDBUBRQWHQIW 2006/ 036834 533
y VIVICPP N ol
M TQGQGFRAR gng‘* ,v%%m. “ﬁw «rr\iég’ﬁ 363
G/Nm | D\AD\AIK/P pEv”_ 365
| L EQAOGTVRMICORWEETI KR TVESHSACTRAPWYOPPOREE. 367
WTQGH(TTREGUIRPORINRKEBELLGRPHDQCT RWPWWCIPPOPDA? 369
S C RERRONRT ROW v MBEEHCT RVPVWWCIPPOGAS 371
EFTQN\HCE = 3 ¢LD§ qu,l RWPYWMCHPP 373
YQT QGLGHRY SR FRAPAWCIRP 375
WI DRGP 3 LI IKQMY R TRIWPWCIPPYEPRS 377
PYEQGKTRNFVREERYEOS ¥ LISEYQGL CTRWPWVCIPPORAR 379
TFSQGHC TRIPNIFIPROIME BT L GAHDHCTRWPWVCIPPQSHY 381
VAERVHE RPN RS E v TRy (G CTRVWYWICPPQRNG 383
RCWNGKWDLLTKQCIHPW 544
NRDMRKWDPLIKQWIVRP 545
QQAAAATWDLLTKQWLVPP 546
PEGGPKWDPLTKQQFLPPV 547
QQTPQQKKWDLLTKQWFTRN 548
IGSPCKWDLLTKQMICQQT 549
CTAAGKWDLLTKQCIQQEK 550
VSQCMKWDLLTKQCLQQGW 551
VWGTWKWDLLTKQYLPPQQ " 552
GWWEMKWDLLTKQWYRPQQ 553
TAQQVSKWDLLTKQWLPLA 554
QLWGTKWDLLTKQYIQQIM 555
WATSQKWDLLTKQWVQQNM 556
QQRQCAKWDLLTKQCVLEY 557
KTTDCKWDLLTKQRICQQV 558
LLCQQGKWDLLTKQCLKLR 559
LMWFWKWDLLTKQLVPTF 560
QOTWAWKWDLLTKQWIGPM 561
NKELLKWDLLTKQCRGRS 562
GQQKDLKWDLLTKQYVRQS - 563
PKPCQQKWDLLTKQCLGSV 564
GQIGWKWDLLTKQWIQQTR 565
VWLDWKWDLLTKQWIHPQQ 566
QQEWEYKWDLLTKQWGWLR 567
HWDSWKWDLLTKQWVVQQA 568
TRPLQQKWDLLTKQWLRVG ‘ 569
SDQWQQKWDLLTKQWFWDV 570
QQQTFMKWDLLTKQWIRRH 571
QQGECRKWDLLTKQCFPGQ 572
GOQMGWRWDPLIKMCLGPS 573
QOLDGCKWDLLTKQKVCIP , 574
HGYWQQKWDLLTKQWVSSE 575
HQQGQCGWDLLTRIYLPCH 576
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Fc Domains

This invention requires the presence of at least one Fc domain

modified to comprise a peptide sequence.

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 Fc 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
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
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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44 WD 2006/.Q36834 PCT/ U82005 0
EWSL ST PP OIPUNGE B PRSEE R 50
GVESL Qi %%y&%eé%es at positions 7 and 10 of SEQ ID NO: 599

Even when cysteine residues are removed, the single chain Fc domains

can still form a dimeric Fc domain that is held together non-covalently.

2. A native Fc is modified to make it more compatible with a selected host
cell. For example, one may remove the PA sequence near the N-
terminus of a typical native Fc, which may be recognized by a digestive
eniyme in E. coli such as proline iminopeptidase. One may also add an
N-terminal methionine residue, especially when the molecule is
expressed recombinantly in a bacterial cell such as E. coli. The Fc
domain of SEQ ID NO: 599 (Figure 2A) is one such Fc variant.

3. A portion of the N-terminus of a native Fc is removed to prevent N-
terminal heterogeneity when expressed in a selected host cell. For this
purpose, one may delete any of the first 20 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
residues (e.g., alanine).

5. Sites involved in interaction with complement, such as the Clq 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

avoided with such an Fc variant.
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molecules of the present invention and so may be removed.

8. When the native Fc is derived from a non-human antibody, the native
10 Fc may be humanized. Typically, to humanize a native Fc, one will
substitute selected residues in the non-human native Fc with residues
that are normally found in human native Fc. Techniques for antibody
humanization are well known in the art.
Preferred Fc variants include the following. In SEQ ID NO: 599
15  (Figure 2A) the leucine at position 15 may be substituted with glutamate;
the glutamate at position 99, with alanine; and the lysines at positions 101
and 103, with alanines. In addiﬁoﬁ, one or more tyrosine residues can be
replaced by phenyalanine residues. -
Additional vehicles

20 The invention further embraces molecules covalently modified to
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; 4,670,417,
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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International Publication No. WO 96/11953, entitled “N-Terminally

Chemically Modified Protein Compositions and Methods,” herein
incorporated by reference in its entirety. This PCT publication discloses,
among; other things, the selective attachment of water soluble polymers to
the N-terminus of proteins.

A preferred polymer vehicle is polyethylene glycol (PEG). The PEG
group may be of any convenient molecular weight and may be linear or
branched. The average molecular weight of the PEG will preferably range
from about 2 kiloDalton (“kD”) to about 100 kD, more preferably from
about 5 kDa to about 50 kDa, most preferably from about 5 kD to about 20
kD. The PEG groups will generally be attached to the compounds of the
invention via acylation or reductive alkylation through a reactive group
onthe PEG moiety (e.g., an aldehyde, maleimide, amino, thiol, or ester
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 éyntheﬁc peptides consists
of combining, through forming a conjugate linkage in solution, a peptide
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
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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linked by a1-6 linkages. The dextran itself is available in many molecular
weight ranges, and is readily available in molecular weights from about 1
kD to about 70 kD. Dextran is a suitable water soluble polymer for use in
the present invention as a vehicle by itself or in combination with another
vehicle (e.g., Fc). See, for example, WO 96/11953 and WO 96/05309. The
use of dextran conjugated to therapeutic or diagnostic immunoglobulins
has been reported; see, for example, European Patent Publication No. 0
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 vehicle in
accordance with the present invention.

An additional vehicle may also be a protem, polypeptide, pephde,
antibody, antibody fragment, or small molecule (e.g., a peptidomimetic
compound) capable of binding to a salvage receptor. For example, one
could use as a vehicle a polypeptide as described in U.S. Pat. No. 5,739,277,
issued April 14, 1998 to Presta et al. Peptides could also be selected by
phage display for binding to the FcRn salvage receptor. Such salvage
receptor-binding compounds are also included within the meaning of
“yehicle” in this inverition. Such vehicles should be selected for increased
half-life (e.g., by avoiding sequences recognized by proteases) and
decreased immunogemicity (e.g., by favoring non-immunogenic sequences,
as discovered in antibody humanization).

Linkers

Any “linker” group is optional. When present, its chemical

structure is not critical, since it serves primarily as a spacer. The linker is
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a linker is made up of a majority of amino acids that are sterically
unhindered, such as glycine and alanine. Thus, preferred linkers are

10  polyglycines (particularly (Gly)s, (Gly)s), poly(Gly-Ala), and polyalanines.
Other specific examples of linkers are:

(Gly)sLys(Gly)s (SEQ ID NO: 595);
(Gly)sAsnGlySer(Gly)2 (SEQ ID NO: 59);
(Gly)sCys(Gly)s (SEQ ID NO: 597); and

15 GlyProAsnGlyGly (SEQ ID NO: 598).

To explain the above nomenclature, for example, (Gly)sLys(Gly)s means
Gly-Gly—Gly-Lys-Giy-Gly—Gly—Gly. Combinations of Gly and Ala are also
preferred. The linkers shown here are exemplary; linkers within the scope
of this invention may be much longer and may include other residues.

20 Non-peptide linkers are also possible. For example, alkyl linkers
such as -NH-(CHa)s-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., C1-Cs) lower acyl, halogen (e.g., Cl, Br), CN, NHo>,
phenyl, etc. An exemplary non-peptide linker is a PEG linker,

25 VI
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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
shown below.
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6. A disulfide bond is replaced with another, preferably more stable,
cross-linking moiety (e.g., an alkylene). See, e.g., Bhatnagar et al.

(1996), ]. 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 below.
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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therap s i R%yl LW Vb eRGRRAR extensively,
pepti bo |é§§f&gﬁgﬁéég¥m§%r@m e;ésg%%sggdgi eg in extensively
pakith@arBtulat sntdRse in hﬁﬁoddtilh@s;g’@lﬁﬂ lab¥ds irfio 1Bsybresfizes by
to Gonzales et al., issued Cctober 17, 2000. Various
nemastidmwith azonhdtimdiereniuna compiosnids o delsanitrogaethane. Most
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i ncor paraiRety byideeh£h SREEPS (hsbbtﬁ:%fﬁﬁf phethinyl)iag beGElectively
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er things, the
s emnedifiadby reationsmith chrbestiznides (RbNsGraN Ripsuch as 1-eydohexy1-

po-amapeatngt oty Dreegodimuted i apte i

any. c ni | ec.ul .af ' ' .

ST RRE RS, 15 ERrePe Bl OPah pRRkg L resicues
| g BE&r ardirkyl kedpahé cdeBoh with

WOﬁgg%tho%ggﬁE%,tbﬁor eag?r([e}?g]?g%g{f rom aboutfp ﬁeDa tic}w1

abamindfiukansnost preferably from about 5 kD to about

20 kD. _The PEG i ]l 1 ttagh
t he Congbggggnﬁlfgr{q]ogs%sargmginyl Pesiducs mgy %% feanddate ttoqche

corresponding glutamyl and aspartyl residues. Alternatively, these residues
are deamidated under mildly acidic conditions. Either form of these residues
falls within the scope of this invention.

Cysteinyl 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), . Med. Chem. 39: 3814-9.

Derivatization with bifunctional agents is useful for cross-linking the

peptides or their functional derivatives to a water-insoluble support matrix or
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invention via acylation or reductive al kyl ati on
through a reactive group 20 on the PEG noiety (e.qg.,

wanowldetsyde, nal ei m de, am no, thiol, or estePCTEISZWHN34273
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to a reactive group on the inventive conmpound (e.qg.,

an al dehyde, amno, thiol or ester group). A useful
strategy for the PEGyl ation of synthetic peptides
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di Q’?) Dextrans are pol ysacchari de polyners
conprlse I ndi vi dual subunits of glucose

pr edoni garidhy drhienvligosucchirife) drokipg @say direreddosttiyabe
itself is available n many nol ecul ar wei ght ranges,
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about 1_10 kp to out 70 k a sui a Ie
e CEReYy B B! GhgpeactharidRs a7 etapped fo e (52

| nﬁﬁ@ ?}%ﬁ?ﬁr)ar\gze%:?fg lv\ﬂ-tLpé/N‘ lﬁrﬁg({ ol‘?%oéa@c irmées)%gérr% Qched to
964drkPasind A MR fda30Ren T argRrbbf Wsegasnce Asn—X—

conj ugated to t herapeutic or di agnostl c

i e dirpwheraX cahde amereaummmd em¢ep¢¢;afolm@r Xés arqfembly
Eur opean Pat ent Publ i catj on . a %%5 456,
heP@%? f theckt prisal Owrr@gél%weéml QHber thagy P t

a Sstgu a%a g(lPth N%ﬁ]kkg Ar%’d A Sﬁ%ggéﬁ&%?dggea%{a {2 sﬁ%ﬁfi

ccor ance

| NVQMQYouhl iALHER hARRhre\BIfefdr. TRk 98 f Bagar that is
proteln, polypeptide,” peptide, antibody, anfibody

f r egmEminly dowsdrehlbotb iebuaetylaegrammipagidi(tdairadto es sialic
Egagf’x phe heig %é’éguﬁ ke Rl bR B R P O-
&d ¢ i1ggsdaccﬁar1des arl tby Weeue? 0f7€é9ne%£ZWe charge, may confer

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

semi-synthetic procedures known in the art.
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i ssued April 14,1998 to Presta et al. Peptides could
al so be selected by phage display for binding to the

woeehs/sel3vage receptor. Such sal vage recept or POTSR0G/034273
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conpounds are al so included within the neaning of 25
"vehicle" in this invention. Such vehicles should be
sel ected for increased half-life (e.g., by avoiding
sequena®ther poegiblezeddificapions éadady haddoxydaitomabprpline and
i mmunogenicity (e.g., by favoring non-immunogeni .
s dijsiencekosphasylatiopsf dwsaoxyl sreuPs 5ol ph HiEany bigsidues,

Li nkers 30 Any./linker. group.iS: 0pti . en_ .
pr‘@%@ﬂ?‘?n PP @eﬁ%r@gﬁ)ml& Cln%?teyllagl% %‘oq%nc@% fajtp?i%é nmo

Si ' i iR RhYhigSd e SRACEHaind el gHISR) Pricteins:
5%%"5%6%%%%?%Cﬂ U82005/10§4273 ag)rr]sefefagol y ma eems
urstedictand and Moldsulk Prispelrties . iérFreymaa (e, Saorkisncisco),
Thus, in preferred enbodi nents, the linker is made up
of p.r79r861(1P83)20 anmi no acids |inked by peptide bonds,
wherein, the,am no gcids, are lected fromth

nat ur alni’%f: THAMAY TaRiehsS BE&%@%&&WB To¥e ?%%ggné)%eno
acl i A&IWB), solales s hbRipvn,
t hdggza&%{%%qg?ltghﬁ%%ﬁ% e gegl?cef erréd %n‘oogc?’nent , pt hg
1 Bielodica Malfdifacirabtiarlikese thetcothgawmdsglAltérnetively,

al ani ne, proline, aspar ani'ne, gl utam ne, and_I ysi ne.
Evderivastzedpneieties may, resultiin srepaundsgthat gy eghe game, or

P S et o oL omponn
PLoF R R Bl lydigesa gy Wit o

QO Resnueieahf uadesigatile efleadffdct ok Hiescampounds and the like.

(Ay)3Lys(Gy)4 (SEQ ID NO 595);
(G y) 3ASaEpp8ads af fhopresed invendonsagy be changed at the DNA

G kplo AL sy 5 LB erBeREs 0 PoRm s cAmAremslmgy be

no | atur . S .
S BRESAL Bt G Rl SR el cos
angihidtBisahe pdfefredHaBt edll, epptintized|codlas arelawown he tige art.
are exenplary; linkers within the scope of this

i n€edonomayeye substitithd to eferinatedrestictionsites er éo inwlude silent
e TP L B A P e
g P Beritlsh e REL RS DA el ies B ATdified
R R N N

et c. Anlsexsyepkadytorivreqrgpgatad deriviegives. sAmotheGsetiafluseful

derivatives are the above-described molecules conjugated to toxins,

tracers, or radioisotopes. Such conjugation is especially useful for
molecules comprising peptide sequences that bind to tumor cells or
pathogens. Such molecules may be used as therapeutic agents or as an aid
to surgery (e.g., radioimmunoguided surgery or RIGS) or as diagnostic
agents (e.g., radioimmunodiagnostics or RID).

As therapeutic agents, these conjugated derivatives possess a
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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100 to 500 kD. The peptide linkers may be altered to
formderivatives in the sane manner as descri bed

above. Derivatives 5 The invention al so provides

" dae ifpe@ti'd\e e8juéricet They hisdeanbduce de sideeafferty that attend the
nmodi fications other than, or_in additiqn to, .

i nserafiradiationenst chemothsrapys b fagikiatingewst eHrrths degeg of
residues. Preferably, the nodifications are coval ent

i ﬁﬁﬁﬁf’ﬂ%agﬁﬂ&’air%ude for exanple, chenical bonding

wth p@ééfﬂ?é&ju%é%rgﬁartﬁéﬁ%cﬂﬂéan' ¢, and inorganic
noi eties. Derivatives of the 10 invention may be
prepar ad tadioftot@eSesudh A dttiingn Hallddinef €5Aktiaium, and
mol ecule; to inprove targeting capacity for the
mol ecul e #éBigeyithed cells, tissues, or organs; t

0
i nprove the, sqlubjlity qr, absor.ptiion .of a.nolecule; or
to ol it AAIEAGPRIY FRftRiATR AgTiiRd darins se o Hecudtimanas
of a nole 'Eﬁae hvatd Mesiidicl ude
conpoundsgﬁlr%smc :'g?*S’E%g’%d)’c%{%oung&@ér some portion
ther eofy i $afthet hfoledtles BX@FRhR syshéns pRBbelAVROr ti on

may be nodified to contain'two o}frs rmrgécys re)gi dues
(e.g., & nbidtm, Istrebevidinguseful aseitier patthgemipjecules in

di sul fide bond formation. For citati nf to references
on pr epar Seplisie systeys|ar Asdrasers eapecially faychagneghicdiss); and
20 2. The conpaound is cross-linked.,or is rendered

capabl €® ofY 2B i(ﬁ§"_ XCRERIT I R | ecul es. For
exanpl ep,L tﬂlg%g/?lg Qgégﬁé%glréaf'n Qste{?ghélg%’cga Helivaflved R useina

contai n-one be able to forman

| Nd@taR] Setdml Indiuehl o dydeerhothed mbleduke dfithe predeat iveention
The conpound may al so be cross-linked through its
C-wenhd corspriae aibenigrecapitiee moderge.siiisrapiaremoleayle wpuld

Fll;e}( g%l)e tt)o g;%clélﬁlc\laﬁ?y b1|;1]c'l tg)élge%_arcge Iézl’ffe’c’fo_rmg)leylﬂe comprising, for
example, a toxin or radioisotope. Both the vehicle-conjugated molecule
and the effector molecule would be administered to the patient. Insuch a
system, the effector molecule would have a short half-life except when
bound to the vehicle-conjugated capture molecule, thus minimizing any
toxic side-effects. The vehicle-conjugated molecule would 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
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
prepared, for example, as described for the BEXA antibody (Coulter).
Derivatives comprising cytotoxic agents or microbial toxins may be
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O 54 WD 2006/ 036834 PCT/ US2005/ 034273 3. One or nore

peptidyl [-C(ONR-] linkages (bonds) is replaced by a
waamoepaesi dyl | i nkage. Exenpl ary non-pepti dyl PCHRSY®S/034273

are -CH2- carbamate [-CH2-OC(O NR-], phosphonat e,

-CH2-sul fonam de [-CH2- S(O 2NR-], urea [-NHC(O NH],

- CH2-secondary am ne, and al kylated 5 peptide

[ - S¥cPrNRD-fonbearipte, BS diescritmefior sh BRP6 antibdtty (Bristol-Myers

N-termnus is derivatized. Typically, the yterm' nys

eSEh)-Adgleulag cOFPIRER i 64D UBC &Y EHSINAY, DB FTERATR, for

FXP R%?e lﬁ%g&i{asﬁ%{ﬂeﬁ% %eéaritﬁ%a,té;v tlcg)/%eg{ gﬁ}ﬂ%@{:@i I&%,u ,ed publications

: é&Qu%Bizx ]gi}hﬁf Mﬁ% i RIS RID Afhy b d, f

bgﬁzy oxycar bony ufp%\ll—l— %)g%ﬂﬁlfél-), wherein R gnde%epgrree .
5 eagtamplegbpehe patenys, ppdermgeplioatibnsyendgiublicatiods from

wherein the phenyl ring may be substituted with 1 to
3 NgbBrohasents sel ected fromthe group consisting of

Cl-A alkyl, Cl-C4 al kox chloro, and brom. .5. The

Tee C faficrtiior brarmnt i bastisy gRRSA Y& Bl

C. . o ] . .

o T AT efS (bt PRl RIS R ARicPon

( NitheGHZ o1zl A& padtscurtoepitspesfinthude, fomesatipde,. different

Li kewi se, one may use nethods_described in the art to
10 adpostNegnslationadnpodifigetions resutting {rem theit rapid pphieyation.

Ctermnal derj v%%}v.e gr oups _incl udeo for. exanpl e,

O B R RSPEr O RIS ISR UER 15 RO oS FORBSHE 20

wherein a J . r £

A e e b e L R

is replaced pirds tarofabest.epitoplepanrd| y nore stabl e,

cross-linking noiety (e.g., an alkylene). See, e. % ,

Bhat nagh) et pa¢parirngl® obarmacolgit. agehbaempgigingi@haflgast one

Al berts et al. (1993), Thirteepth .. Pep. 0., ..
15357-9. 7. mgew%%@ﬁéq%mraf}sre@ﬂlﬂoaﬁe"flsg %%&E‘é’?ﬂd

is nodified. Varj] ' 7] . aEEP(‘iY‘i)‘

react speci ff%‘ﬁﬁngg%fi‘ g&g{@%%ﬁﬁg?gﬁ?&gﬁg&m P

term nal reskgb@sr nasle@lgscri bed in detail bel ow

Lysinyl residues and -am no terminal residues may be
r. edhe ¢arget epitpe upreferablyos tunhespecifibeRifope onan gpitope

SR [0 PRRIOBSEHG AP BTg R R s PRl Y, g of the
20 al gggx?grmbpe%l go%jlygat%oorp Sé&ﬁgé%ﬁwr%%%? aor’ééggﬁotope.
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 molecule 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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cont ai ni ng residues include imdoesters such as net hyl
pi colinimdate; pyridoxal phosphate; pyridoxal;
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O- et hyl i sourea; 2,4 pentanedi one; and
transam nase-catal yzed reaction wth glyoxylate. 5
Arginyl residues nay be nodified by reaction with any

one Plositioardd withiintefnas esgions of theveapititmedyl amizeenid s,

i ncl udi ng Eg;?rél gI@%oxal , 2,.3- t anedi on(f, ) h
1, sequaricgh anahivariante Wwithhadditional 1ssiduesat sithenar Bet
arginy-1 residyes requires.th - [eact ] : :
o Sk ot FRAFHETof BURRRS ph 0% PNy oa6 pRehS incluging
PKenfho bRl &%@rﬂrqfa&qsf 136t ti RN afib AtsANnCIidet and

t hese reagent’s 10 may react with the groups of |ysine
as pé?ﬁbod&stvhhe@hg bné penepeiantinoarichesidpeasgre agded it ithe
modi Tication of tyrosyl residues has ffr)een st %%%
expentsidesiryeptibiody gaino asid spquencer@sragmentt ci ng
spectral,, | abel s,|

| S : .esi '
o th ar OFAREES af HERP IS HsuRGu g Ratite peBAtEs 2
;ﬁg:%?ﬁbbﬁ%%ﬂ@féﬁ% 14t od ﬁé@éﬂ@'@tﬁgﬂeﬁces’\k@q‘@frﬁdvleﬁ} ghd hee

etrani tronet hane are form O-acetyl
t yresillingpaotdns hading-atdditionalemhinat tewainal residees, iwlekly .
Car boxyl “sidechain groups (aspartyl or_ gluta

|
be assheacidesingy beowitirad @rmprreaisralofgherples o ¥nib invention
o a el e o N RS P 1 SRR o acia
1- et hyl = 3- L a- : o e 1

L St racopingtyfy 25 DI 00T e it bining

r esiogHeswithRy digossinvertiesine andsysinegesidueaatpositions -2 and -
gl utam nyl residues by reaction with anmoniumions,

G dt@betylyshy Vepantsdiaving a@@it@@éhl\’lﬁéyl\’i@‘é[ﬂédﬁ%%les (or

) ORI pily Rt BoreD) 38¢ pRataiealy e Kidianced
O Ve Tess T RSt H

e sfenoBE brORR pro o i A AHBLLCIORE,

Cyst ei nythd BSeflti6h ald eribrdcephatettshavang addaindl amino acid
residues or other noieties either to elimnate

di susitivee thardisedran, useaf specit gxpressionsystenye karsxemple,
i nking. See, e

.9., B . (1996),. T d. ..
Chétpe gomar@%ﬁg}s@"%gﬁgg tonst ﬁ%"%ﬁs B%%—%ﬂﬁ%‘? ngmepﬁde
ts i f . - i pkd ' .
Charm AL S oNEP FRRR ke (RS TLR piRCRE) BRTAes the
SUR{&[&dVI%IYFé Bde hé@in\glar?m/ci@ﬁéﬁ%ﬂ;cﬁ@%bﬁ&@%bﬁaﬂa Bdid
to ot her “matt onol ecul ar vehi cl es. nmonl y used

cr qusitionKi afjendeatage ofrtbe GH, canponent from the desired
1, 1- bi s(di azoacetyl ) - 2- phenyl| et hane, gl ut aral deh edcgﬁm(
h

N- reliperijdec YarpRiswhickrepalt trogp exRigsgion, mother

4 asglis 10R3L LS Goft %irrgplated, including those wherein poly-histidine
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
recognized to be part of any specific protein sequence. Examples of such

fusion proteins are immunogenic polypeptides, proteins with long
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honobi functi onal i m doesters, including disuccinimnmdyl
esters such as 3,3 5

wdi200s1006838 ( succi ni m dyl propi onate), and bi f uncPComnakoos034273
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mal ei m des such as bis-N nmal ei m do-1, 8-oct ane.
Derivatizing agents such as nethyl-3-[(p-

azi dophenyl ) di t hi o] propi oi mdate yield )
phetreakitingshaiblives, sueh ae iinane® gl olulimcenstaaipregienspmarker
form ng crosslinks in the pr ce,.of

of light. . .
Al papieins \BEPieing eRBeINRePtiges Bratingliae P@gﬂ’%?PPEé’i the dppired

b i de- ' . .
o REPPOE B Bee PEREL BELEYPBER A BRMEENRR hOnle ibiRation
3, 3¢ Mnd@itnerdc g%teﬁi'se(?suclﬂaslﬁﬁcﬁx%&;ipﬁeﬁﬂlﬁtﬁsﬂrﬂiat are useful in
4,229,537; and 4, 330, 440 are enployed for protein

| makiviel faahation/ Gabilivhydr at e (ol i gosaccharide) groups
(o be. gl b Eypedt Geesanal vane: Gmsrely hos 81l e pgrprata
O li d olj har,i t d '

O B R RIS R B BEI o 0 gpA, 5 br
? L%ﬁ@ﬁ%%@e@@ﬁd ?fog}éﬁéﬁtﬁfeh FbrieRaffiile fagiotepiobsing typically

ues when the e "part of the sequence Asn-X-
Seremploy, lesdier seq¥enees fhemavthenspartesdoibreit et recombinant

proline. X is preferabl one of the 1& nturalgje?[ .

oc EXPressiPaat apraleinin ahatarologars i?@é*l-i gothepgsefyl fusion
structures .of. NJinked and O-.ink Q). i.de:
andohindiggre T AR AR SR R REF USRS, such
di fferent. 2 : sin.

o ag%?hé}?tébc&}z%%% @b tadiBalte phAFichon 60 DRIsIor ot

neuramnic acid (referred to as
si ghtlusi®@cofl) clefivagé sitaat ok nenruhe flidign fiectioer wilhfcilitate
resi due of both N-Tinked and O- |jnked . .
ol irgozaad lod th@@gtr@mustgplypmtg@e aftey pgrnﬁg@tgm. J@ther useful

o e TR B TS ind e P hel HARE) A et o bive s fom
i nc t j [ 4 : hi s

i nveg{%&?%%’ g%g Ogﬂéaﬁ%ar%?{é?%g%l%ﬁc%s%l atge%ligik}%%gr clel I
duririgsrhesbidmeraptions. oduct i.on of the pol ypeptide

conpounds (e.g., 1n manmmalian cells such as CHO  BHK, |
COS). HoWesrerare yatiousicoaumergially avialapleaisiiny prafoingpgyession

VAT SRR PO e oa g ¥ PLrFUORBROS S P c L pstdtl
POSKIs Aifis IR AL Bat Efénxﬁo’ﬂl tdd I% méigﬁfg%(ﬂ@&ﬁélg-t?insferase gGST)

proﬁ i'ne an ysSine, phosphorylatio hydr oxyl group

of §Rtth (Phafra@a))the hedtode bmding?rdaaih @?stefn (NiEB, Beverley,

sul fur atomin Cys, nethylation of the al pha-am no

gr avigs), tie FLAChsystemdi Bl hNew Haaeni ST), dindetheityElis prstem

Crej ght on, ﬁrotei '1% ructure and M| e@glg duci

Pr df&ageRlatpwgrt oge EBS M ATC CRRARE O HF OIS

79-86 (1983). derivati i el r

i np]i'eSQ%IJbéﬁ%‘% o}?%{-fn%gdﬁ{d MR PepBBolRIs @b fihgRiift] &RV number of
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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characteristics including anti-angi ogenic activity,
solubility, absorption, biological half life, and the
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noi eties may result in conpounds that have the sane,

or essentially the same, characteristics and/or
properties of the conpound that is not derivatized.
The-tehehdle® ofthieprutinvel peptidesi Saich adiusicat meppabduce
any undesirabl e side effect of the conpounds and the

| ibemefiCa@ipnareasesin pradeisy GuASsiOMPEAEORY nay be

h the.DNA .15 |evel ... Th .
Coauondather BRI aYEFRN 15Pavke POLIRRIAE MRy e here it s

. surnd t
COTRAEHLS P RGN RFo PARAE} Rlof I Jedin®l PRRRIOT®
Opsd

.Chylens eatlsodinmnn, the fibiengrdriner@taked tayhde
substitut'ed to elinminate restriction sites or to
i metorabinahepeptibedy biyst peptide sesgiengp coptaiing 4 speciic

A
oL R PPyt piag:py gl

ArQhiledr siRirg OMIUP 8 Phctod Xai (Weiw ¥aglaicdeBiolubs, Beverley, MA).
above-described nol ecul es conjugated to toxins,

t r acer sThelinveuntion atsogprevid ioropglygaptigas which comprises
especi al | seful_fqr 25 mo) ecul es conprising. peptide
scallierpest ok peBlady STRARGIS IS PEFSUR R YRBIAS M Such

g})cl T u&l%%é%iﬁ?%rg?lggteasﬁ%pg [FAREH ETE ?.gglgnfssd Wscfr#rgeting

0 Surgery ., radi oi nminogu surgery or

Rl t HrAH AN BivireateddORfrSofl £h@man coagulation-inducing
radi ol mmunodi agnostics or RID). As therapeutic agents,

t gﬁﬂﬁeiﬂo’thai@ﬂ;seab ?anmlwaﬁoﬂMVp&sslsdgﬁimg agemuapdescoibed U.S.
el o :

?aéi‘tgﬁé‘ 65%95,8?7%8}8_%? sl 556 0 TR Geaaand

DoRR s BEE Nl BB TRERML BT (T thdhti Ang2

T e?%ﬂiéc,% Ehemsdile tedrbaftaziliths the telidedysf anti-
uzgé(%@?g%iqgm n andrchem)t her apy by %aci litati nge yhet a

| onep-2td eaxgiev eelifoses of  the conjugation partner..

Usef ul conjugation partners include; 5 _radi oi sqt opes )
such asI® @ngqr&ﬁpfstl themventiopgprovidas dgletiony variants wherein

<uont SEPRtR A A eRiblbs i 7 PR Bty Hled.
th g%h% iocagﬁif)é BEECHEB! RO T Hoth ¢aPhi 8f BUSHEIELABS Or from

be otin, streptavidin (useful as either
pardmevahof eselbesndme residues within the peptibody amino acid

sequence. Deletion variants necessarily include all fragments of a peptide
or peptibody.

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

tothe original peptide or peptibody, in that the two molecules have a

63



capture systens or as tracers, especially for
di agnostic use); and cytotoxic agents (e.g.,

wdanwroaéisei n) . One useful adaptation of these PCT/US2005/034273

10

15
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25

30

conjugated derivatives is use in a capture system In
such a system the nolecule of the present invention

15 woul d conprise a benign capture nolecule. This

c aqttaineparoéreiage efwouind aadabhas are idenrtidal.i SabstitupRyatignts

S
m&‘ﬁﬁﬁﬁ S RGN Odje[épgxhgftfb%a OI/V}IE‘%:ﬁlctTte dIIﬁHeldofbs%bstltuhons may

ént n suc system the
ebbefd & teﬂSIe?é‘éﬂI teot«/\ﬁtﬂrd bR aanﬁtwetcﬁdétaf fhel pefpgidexaept
when~"20 b d to the vehicle- conj ugat ed capture
mpeptibbdy. Tiuse wispent, the gubstitutiongiace sonreredtiveisnatyr

hi cl d I I d._.h el I
I%afwzr,?t&”e{lﬁ%earﬁﬁpn%%aﬁr%‘ésés@@#@ﬂoﬁ% S e A e
f bi ndi l b
oaphecap SV Al AT BRTHHEC Bnflgn AR SBRHOSRIEET 0P

strept qybetifarRl sGAflafiey o telht Wesctmcﬂpéwmdleman be
met hods 25°such as those descri’bed herein. Such

c esadifjataddulded oyt knvesnmagthvelspiSech rmethbyls irgldeout are not
known in the art. In_the case of p0|n ef ect or

i i heseylespsantinibailiahent

RN e T

d Qdeﬁdehgg%gﬂ@eﬁ@n@l’fﬂ;@&@fﬁﬁl’cﬁ DIWE )@WA@d@ﬁlC Press, New
body (Coulter).

Deydrkql 998 sComipauicsi Aplyyisatf Gequencebat, arti, Crriffira/A.M.,
toxins may be 59 WO 2006/ 036834 PCJ/ usz? 2 4273
m@a@el&m/ffﬂt(; e elpFiumana fasss I\{f’ém?réﬁy ey %s—uence
0 S ey e 83 I f or th%?ﬁgs@(ﬁ%ﬂ
%@hbﬁ@@&mﬁgﬁ PPN (SHbARKM eﬁfRPDeQé‘ttét&nP, e M.

Mbl écul es enpl oyed for R GS
arBioBI:t@n Fass) Ndﬁwe‘m\ﬂe(w%)) anfl Gxdlipeeal. I8IAM & Applied
patents fatent applications, and publications from

031 9B8%s for preparing conjugation
derl vatives is also contenplated. Tunor cells, for
exanpl @re@fhécbtriet&wds&b@etmhnfecﬂmdehmedn%e or pnmetm identity
counterparts. Such epitopes include, exanp
d| aﬁmroempu@smspotymm i @hmpqlmﬁmcgeawbﬁ @eptlde, are

SRS 7€ thyarasebaich rohy oEb Bl Bspr e Repedyethods
S &k %&Hﬂﬂ%ﬁdbﬁﬁiﬁg P8 @IeE&i@&iﬁ%ﬁgbl@&gta'vﬁﬂaﬁlg%bmputer

SpeCI Ica s to a target epit .
programs. Preferred computer program methods to determine identity

between two sequences include, but are not limited to, the GCG program

package, including GAP (Devereux et al., Nucl. Acid. Res., 12:387 (1984);

Genetics Computer Group, University of Wisconsin, Madison, W1,
BLASTP, BLASTN, and FASTA (Altschul et al., ]. Mol. Biol., 215:403-410
(1990)). The BLASTX program is publicly available from the National
Center for Biotechnology Information (NCBI) and other sources (BLAST
Manual, Altschul et al. NCB/NLM/NIH Bethesda, MD 208%4; Altschul et
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b) preparing a pharmacol ogi c agent conprising (i) at

| east one 15 vehicle (Fc domain preferred), (ii) at
woOeeasto3ease ani no acid sequence of the sel ect edCpajsSLi0d©34273

or peptides, and (iii) an effector nolecule. The

target epitope is preferably a tunor-specific epitope

or an epitope specific to a pathogenic o[éani.sm The

efdlgstipra (19D@))uThe mesll-krowvry Sufith Wéatepdantdgerittunengy also

conjugation partners and is preferably a radi oi sotope.

Ve usadstodaterping ideBtill so i ncl uded within the scope

of the present invention. Included within variants

are i ns@ettaiordignnuisiteschamads, foantigaing two anipeaicid sequences

variants. It is understood that a particular, nol ecul e
of mpfigeptbyeHe Izstcgk%ﬁf o1k ﬁé@?@@olprﬁgé% o Hae twQgeqgrences,
al | r.ee types of [ ' I . :
5 ol P8 Erpli AR Blon ey T Eoy BB pegfitfce identity even
ac'h%%wjg VRN hfRhnevdl BB oAShigsbdtateedthe it frll-]
beﬁ o ,}Itgrgfégigt h. ?ﬁﬂone exan'gl e, ?)isaserti ongl var i aﬁ?éth

ar quienvésd ekcoobdingly) inerterin enpadiamints, theisdlacted aligryment
either naturally occurring or uncqnventio

. . al 30 ani no
actnedioc (phPamerrars) PabEFaiton 2B SETEHHAaS A Sdrept ten

S PR on bR OB Te oS TR i b gttt e, ot
10 PGEL éb?{n%%%z 3mikB RRE WiRRE geg\{\ﬂléﬂﬂe@ of Bt B¥RAK00 amino

reglions o pepti body am no acid sequence.
| ng@ds hewlsding aoirgpared \i0tdoratigh duoamine esidduebemtsequences of
either or both termni can_include, for exanpl

f ust least08tteinheutdd) gnincARids aeIheins OTBF Y aéfjéift 20
R B ode DS Bl PO BB BB AR acas
Loty g SomANAE pliaitie ARG A ARG A wAEB0

15 | Ny&{Heness & ot 100 bl 200Maknitd Juddis hrkeleiagdopgpiretodi es
wherei n | eader or signal sequences are renoved, and

the re [ r agn(ﬁ j b & I ' i
termna H%rée*s?{l}gglg’sﬁgl i cﬁb%\ghg%ceﬁ%qgéﬁlggﬁngemég%ﬁ g?fjsr al

or Cogtpuitet Grahp, Whiveesityest dWiscbhsini MeatisomiVI), swoh as
peptibodies) wth an additional methionyl residue at |
anpolypepiides parswhichrthe peraent sequence identjtyds o be determined
contenpl ated, as _are specific bi.nding  .agent.s w t
o dara AgEe Ik oD rea i & L AT Fediestiee Sampdeldh dhe
-2u - t- =1 ' ; ' i;h1 onal

20 i Bfitiedsyel] Siminelt Dy paoulak) " B3Rk 0
r egirfbedsments, 89apoPehig pepaltyi(edial iytypdedllyt cloulated as 3X

enhanced reconblinant protein production in bacterjal

hoghe aedrhge 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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The invention al so enbraces variants havi ng additi onal
amno acid residues that arise fromuse of specific

wexmiedseison systens. For exanple, use of comectiuakdog/034273

10

15

20

25

avai |l abl e vectors that express a desired pol ypeptide

20 as part of glutathione-S-transferase (GST) fusion
product provides the desired pol ypeptide having an
addion 9 ¢rosR) forithe BEOSISMi6Ecahparisoronasirik) ipabiotused byl the
after cleavage of the GST conponent fromthe desired
pallgpdfnde. Variants which result from expression in

ot her vector. systems are,al so contenpl ate i ncludi n
Chose vAGeERin FHPPSMSRiai e Sa™elys Fard bryarRor el fence
iQ&’dégﬁ%&%ﬂﬂﬂﬁdQthféﬁ e, generally at the

car boxy

and/or amno termtus of the sequence.

I nsertipnal.varignts al so_ inc e Lusi on,. | )

whor ei risEREIHRY A9 e dlrmeBretaly Lol Bt iy 2P gy Loy
peptide_or peptibody is fused to another, ol ypepti de

a fr agriepmperiser pratpix: %Q@%@%@fomﬂm&pgf gi@EJ supra (1992);
generally 30 recogni zed to be part of any specific

pr ot ei rIGseRuadee. 1Exanpl es of such fusion proteins

are i nmunogeni ¢ pol ypeptides, proteins with Iong 61 WO

2006/ O@%ﬁ ! M@S/@34273 circulating half Iives,

such as [ obul i'n constant regi ons, marker

pur' 11 ol R el LG " bept i de or pept i body. and

Tl | e Clo BEPRET e b U i B veppreters. In
B B, By SRR P B 0 et

s uhghattté for RRIYpEstdS coipafiabhy ¢alonlgetttie nd pakady ddr end

the N or Gterm'nus, to all or a portion of a second

pogapse psingathe KoAP edgompthen. f usi on proteins typically
enpl oy | eader sequences from other species to permt

t he r ecprdiranbmbddemphes shopardnaerfiregpslyhuckotide
het er ol ogous host. Another useful fusion protein )
i nmbletele sdquencri(asioppased 4&n anmminolasiyi sefigner) comparisons

domaj n u as an antibody epitope, to facilitate
pd%df’éi‘?g&k&wlrfgie fusion protein. Inclusion of a
cl eavage site at or near the fusion junction wll
facili tmgwrﬁhgudﬁaedlemanwﬂam@akowm ypepti de
after purification. Oher useful 15 fusions include
| i nki ngCephvigeh ntitdix: dashes= +90chianaadi RE@ sites
from enzyfes, glycosylation domains, cellular

targeti@g @egglﬂ,.s Qr transnenbrane regi ons. There are
vari ous comrerc 'a? y avail able fusion protein

expressjon. systens th may be used in the present
i nventi ﬁPL@Héﬁ}]E‘EH"a&%X usef ul
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 openin g penalties, gap extension
penalties, comparison matrices, thresholds of sizmilarity, 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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20 systens include but are not limted to the
gl ut at hi one- S-transferase (GST) system (Pharnacia),

woheosrmaét3ese bi ndi ng protein system (NEB, BevePCe&S2005/034273

10

15

20

25

30

MA), the FLAG system (IBI, New Haven, CT), and the
6xH s system (Q agen, Chatsworth, CA). These systens
are capabl e of producing reconbinant peptides and/or

paredli &sthosaot sigilldnlthe artsaral Wilh depend oh tﬁé specific
ad itional amino acids, which are unlikely

s. grmpa@%@n ta/berrasie; sudheas QHM@QN& me@ubécamrﬂ%el&

BraeRor DA AR ERR Fonalty \whifher e StBb o ekl Een

A7 S ety

napre\ferre@)wéxobmeenmne%quhmre ahd elavgpalatdhase cof delgatentes (in
30 contenplated to _be useful is the fusion of a
Mewhishscage ésili A er BLANA ere mpiewed) 036834

PCT/ US2005/ 034273 N-term nal region of the protein or
pept i deAs uSed hegeifiltdhiedwemty cpmoehtional beriad acidd and their

i ncreases in pr otei n expression or activi t){ O her

f ushlreviapions fellow senrenponalispee deenipmung Wﬁé\ pynthesis

@qﬂé‘%’éﬁgﬁ’ﬁ%%&e B 40P Beltgert el Rt a1 ne

L USH0ferBRd, MBlss! 81 )g K& élﬁsﬁﬂé;orp'b?&@atﬂe?éiﬁtbﬁ @B bW for

pepti de sequenc contal ning-a specit
I eg0g Euf(ﬁﬁ sequence for a protease. Exanples of
sui tabl e sequences are those recogni zed by the
Tobacco
G her TG Eil BRI BB el R o PR R gisiry (except for
Be@ey,|lvelyich i heitHét ]Ther Dywedtthe rpoayp@ptpias\amd@oﬁqmsﬁtons of
polypeptldes whi ch conprises all part of a
p efits presgntdnveripen gwyofornpesea égmbﬂnatmaﬂf( gtereoghemistries.

%ﬁe’ﬁex %tgﬁtoﬁ S5 5Enis metefed T tpoidn alshigvides
é§’ [&Delite MofUtiTRS GaRH Bld ARAJUIAD toREBSY thifinal

deed ofkHa arﬂaﬁloc’&ﬁdms Roersedb FOF éx2Ble, Qh@%véféé ofa
13 729; 6,132,730; 6,156,321; and Eurogean Pat ent

mmoiaﬂehgw@ themermak sequeasice XIFXz s woaldihe i XaXgXa. The
P BhieBR et DIV tetRE s ol Bt 2 A ST TR
angxtrmtf&? te%\r}ﬂﬁgltto &P@@%f’é@?ﬂhﬁﬂheﬂﬁ@ﬂé@@@aﬂﬁ{o A8 is reversed

varil an erel or nore am no acl resi du

| NaRd PeRIHELHAE aReRbIRALY “BY ensattidvers arelaeb@édcms:h@ anD"
be effected at one or both termni of the peptibody,

or stereisomenfoved. of one or nore residues wthin the

eCessarierSFBERE G b ERAGHSIHY Gthe PgEainventional
amino acids, unnatural amino acids such as o-, oc—dlsubstrtuted amino
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 incliade, without
limitation: aminoadipic acid, beta-alanine, beta-aminopropionic acid,
aminobutyric acid, piperidinic acid, aminocaprioic acid, aminoheptanoic

acid, aminoisobutyric acid, aminopimelic acid, diaminobutyric acid,
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or peptibody. 25 In still another aspect, the

i nvention provides substitution variants of peptides
wanaaemaesik bodi es of the invention. Substituti ORCT/US2005/034273

vari ants include those peptides and pepti bodies

wherein one or nore amno acid residues are renoved

and replaced with one or nore alternative am no acids,

whiedimestheodiamiidspimalidueidiadiamdahbyropienic mtil Noethylglycine,

non-naturally occurring. 30 Substitutjonal variants

geNeethytaspergingdayrenylysgra piaihvsirongysineehydyoxypaphine,
to.the origin epti de ti bod in that the two
moise s%rsesﬁsv%@%@%%ﬁezg%gf%ﬁg O SPTSSI8s/ 034273
ce . . ! . . hat N : ]
R A e P CuchRE Pl Rt 4
53, hﬁdr&yp@oliﬁe, arBoxyfutabiate 2N, RON-t3nethfilpsina ca-Ns
within a peptide or peptibody, wherein the nunber of
substylysine(3-phopphoseruye, NoacasplspenedNtformykpedhionine, 3-

Al SRS ac i BRa YR S S PR RS GhY)
ol at ecopET BT TP RRSCTibPaYee e at hand o single-
10 Cr e BT R oY PRk e tire Bn of

CopgpibRLdtPRRledMPbIOEUEIRDEE StQBNCkE Birefdirdd to &the 5' direction.
Oxford University Press, New York (1988);

Bi Thedmection of 5! tuf B additiasotmabcSenBVA Raosaints is Sienrad to
D.W, ed., Academ c Press, New York (1993); uter
Ana# the Bapgeripionedizection; Sequsace regions paqt ﬁb&/%qrf)an ing

Gpffin, HG., eds n e 3
seHatee Tetignef fS e RNRRRI GRS e 516368 STt pERIERNA
G ' 8pstremRtegieRceAnaky fésceiebiBis on the
: lBGFt?@ﬁo , M rgﬂeg&get&éa%e%, J., egs., M gt ockt on

Pr 88%A shiewdMerwing H94gme aeqhicae iak Ithe BN Abknd vghidMate 3' to the
Apgl ied Math. 48:1073 (1988). Preferred methods to "
dedeand abthedtNActranscaint sze sfeyed dags "dewnsiregm spgugpces’.
two peptides or polypeptides, or. a polypeptide and a

pepti de,, ar desi aned [ t t ch . .
PP L 0 e S5BHRDEEY Ly el R G B into
| deRtidsbaREE oRGREHICBRINDA sRitIHath Yrépeatibabl e conput er
prograns. Preferred conputer program nethods to

deternine-id ' eRqt yenc Hale I :

20 oL o o S881 Hiro BRMECRIARE RASHSDE SRV Abcine
i ncl udi ng Gﬁlf d; 30V Bdtlicifd (1d; 1), Piétine (Red;dP), Re$ptophan (Trp;
12: 387 (198 )(? %eneti csl, an'puzer Grou(p, Un)l'vefgitpy of( P
W sconsi n, MijiPhenylaldnine (Phe; F), and Methionine (Met, M).

2. Neutral Polar: Glycine (Gly; G); Serine (Ser; S), Threonine (Thr; T),
Tyrosine (Tyr; Y), Cysteine (Cys; C), Glutamine (Glu; Q),

25 Asparagine (Asn; N), and 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., Genes V, Oxford University Press (1994), p.11.
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BLASTP, BLASTN, and FASTA (Altschul et al., T. M.
Biol., 215:403-410 (1990)). The BLASTX programis

wouahleiosé834 avai | abl e fromthe National Center POT/US2005/034273

10

15

20

25

30

Bi ot echnol ogy Information (NCBI) and ot her sources
BLAST 30 Manual, Altschul et al. NCB/NLM NI H Bet hesda,
MD 20894; Altschul et 64 WD 2006/ 036834

PCT/ USZD&sef3tdE3amiio acid gpbstitutioas may aieonmppdds- known

AIC LA S —
0 BT L REHSRRS Sy P BVl s

5 Aide Lhi18d8 Rthoat s ohepéstid SMymBaAYEarE btheRirghersed or
sequence identity even though there is no significant

r éheerted Sdrinps beameenadit enoigties. UNonteomgety ativegubsitagions
Accordingly, in ertai? enbodi menpt s, é e sell ectgd
alThgy HEHILVE Hae egdnangapt 8 ragmiRy) Ohwg Of st tlapsesifr a
al i gnment  that t least ten percent of the full
| R} 6 Oﬁén?tg‘?eggf“%ol ypepti de being conpared, i.e.,
at 10 | east_ 40 cogﬂt 'hguous am no aci ds, where segque Cﬁ?
of at |legsekingsushichanges ﬁa@rg%% egeRtpIR & ,engS@ e

cqnt i gquous 1 NO [ :
5004:aHSe PG D ARE Gad B ERRER-EY, ERn offRT) acia
| §33hed &aaq&awﬁ HHiO irtfeixdsn e RisSEIaHENE@Sphbbici
Zgga%tbo g@éﬁgﬁsoo m r?g acids are bei né conpar ed?han:jaty
atarldedsirgd Ghamotdriptiosis They are: dsolducinkdrt-€.5),5 adivg(eheps
of about 100 to 200 am no_aci ds are being conpared. .
Fdeueirafpd-8); nhenyltplanipe (5Aplicastedey ST A, methionine

( 1GS . en. & oup, Uniy it f  M.SCORSL.N,
a0 U Bpng D BréSiige G A setRCCOB O
Secg?ﬁgo hqg9). khel(0 Depaslired (M .89 thistilifle {3 YNShtdrdkte (-
opt %%Sgﬂ?)hgwg?ﬁlter%%) Pespec?ilvg am no gjci%sgl(the ~(
2@ Syrghahadne paIs); aspartded €8.5); megaiaginde38);dpsine ($)9); amd
certarn enbodinments, a gap opening penalty (which is

t ypigtahe (-4l cul ated as 3X the average diagonal ; the
"average diagonal" is the average of the diagonal of

the corflas impaortante dHthbéiyaigopsihdc amireo ddddgderairt carderring

the score or nunber assigned to each perfe(%ﬂai}m no
adnterasiivbisjoginal fyactior oRa PrdeiadapadrEbeodin thegrt.akyte

a ga t ens). an inchi.syusual |l QL .
o NGl 1Bty VIS 0t F W b B s
maltnﬁg )bessﬁ%t}tiﬁﬁe% ?@4}@1@? inShBYMa8 2 A Sirktdshy dropathic
conjunction wth the algorithm In certain

enddi BB Bt Sre ahdsstihetasith csiffibritiologival adtivifys el Malingf f

et al., Atlas of Protein Sequence and Structure

5(cdangoey Bysecoupem thehaydrgatise reden an redanyrmbpediments, the
Hesrublégfaitioertl of ilﬁﬁnopgcola's wﬁlqac}sle 'hyﬁcrggathlsccﬁ (62 ar QitidR ¥is
included. In certain embodiments, those which are within +1 are included,

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

certain embodiments, the greatest local average hydrophilicity of a
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65 WD 2006/ 036834 PCT/ US2005/ 034273 10919 (1992) for
the BLOSUM 62 conparison matrix) is also used by the

wabkowrisédsm | n certain enbodi nents, the paranmePeraStms/034273

10

15

a pol ypepti de sequence conparison include the
following: 5 Algorithm Needleman et al., T. Ml.

Biol., 48:443-453 (1970); Conparison nmatri x: BLOSUM

6 2pifoteim, ke gokafieddly thie. hydrophiicity3gi)s;adj@Gept Rorind agids,

12 Gap Length Penalty: 4 Threshold of,SiniIa['Eyu ? )
10cornelateapvish dg e aRgS BHCits ahd PNHEPRICH K oL ynith d biological
par aneters, I n ertain enbodi nents, the

af BY&ITE t(i)fotllilgé)rﬁgei]%heters are the default paraneters
for pol i de, cQ

t i | i |

s Sobi s mpS e el 5
: . : C .
L T

Zle%lﬁ%&ﬁaie Goman) sense (+@.;3,j ; 4gBarhBind (i:lgl%?_gmamme (+0.2);

orithm" Needl eman et al’., supra ( 7 Conpari son
mglgMe (Optthiemire -0d); probimat(-Ob + 1) alGpe PR} higtidse (-0.5);
20 p Length Penalty: 3 The GAP_program may_also be
(sersbeinail i) methiBBine (GhPkvalias &1.0)TRECHIdr Lhlk HOTaRE (-

pargieters a he def qul .t ter : .
Do AR Lo Sl ke Dol ey Iyt
al DB seBABoARERINGh PERIHi@S; vAlaRs aXicenaion 25
penal t1 es, conparison matrices, threshol ds of
si ainbadirhyntsetie subsiitdttorustainind addsidihvge thiydsepkidirity values
forth in the Program Manual, Wsconsin Packagg1i o
Vearsi withg) i%mﬁamd, in geriain pRRbashipands) (thesewhichearewithin
be made, w | e §6 WO 2006/ 036834 PCT/ US2005/ 7
apBhAEHclitach 08 TBFOUR FRPROERE B VORR P end
on, hE! LSOO PRS FITRA Prird id
AT RO iy ARORAGANS g Hp® (TRl prirhidy o actd
adgddepned b thabasib of hy deoplaligity.i Flosseireghetswee nlsogefezred to
pairs of sequences (in which case GAP or BestFit are
geaelegitopiGcpreagiansd) or bet ween one sequence and a
| ar ge dat abase of sequences (in

Exemplary amino acid substitutions are set forth in Table 10 below.

Table 10
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, GlIn, Asp Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asp, GIn, Asn Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
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whi ch case FASTA or BLASTA are preferred). As used
herein, the twenty conventional am no acids and their

wahbemsesat i ons fol |l ow conventi onal usage. See PCT/US2005/034273

10

15

I mmunol ogy--A Synthesis (2nd Edition, E. S. Golub and
D. R Gen, Eds., Sinauer Associates, 10 Sunderl and,
Mass. (1991)), whi ch is incor porat ed herei n by

referencg;for any aci ds maﬁ/ ave
either L or D stereo 1{? ét r%Pé éxcept for whi ch
is| neither L nor D) and t'f pepti des and
cofpositions of [ resent nfmay conprise a
cgrrbl nat T‘S‘ﬁ of steﬁ%ﬁﬁ%ﬂ?@t‘l]’ yé?rkf%’gmwever, e L
stiereochenmistry ijs pr ef er?8d’ehe i nveption al so

P s bokyo s erm ra Rtk dih DSt h, S0 70 AR T N
regversed. For exaerDI e, %%ﬁ@%gﬁsge of & nolecule
havi ng tRetnor mal | sequepgg, p{rlé)q% X3 wopul d be 1eqn

1\('2 X2_ Y1 Tha n\lan+| ohR Q c-r\ nrr\\u rh:'~ reto-—-reverse
VA =4 ZAY ZA Y "I rrre - T o C1T

nmofl ecul eBhaher ei n| aIs,etaB&r:\bel,le,tﬁde,'253r an no terawml to
carboxXy TEerm nal _[Sequence of, am no acigs 1S re rsed
and resi §t®s that| are nor mdMPy "L" enaht | omars re

altered gg.the "0 st erﬁlorpggr@;i form St er eoiper's

D lami-ho—ac dc\ ofl the t WAL v ventiohal am no
acli ds, u’ﬂ]‘hﬂtural ani no aci (ﬁersuch as af,

a- tﬁ N—=at K —ami nQ:FaCI OS
| dctic aef®, and |ot her &t i onal am no act¥s may

ali{so be gyjtable corrpq?ﬁhn{]bﬁe Fm% Rl ypepti des qﬁhet he
prgs_gn_t____y_m/_e_n,t_j_gm unconventional amno
aci ds i n¥alide, W [t hdliej Mdt)Imu &hiepAla,am noadi pilewaci d,
bet a- al ani ne betfa- am nq%ﬂelﬁulﬂén c acifd, am nobutyric
a.CI d |~JI |~JL¢I I dl III \J M\JI u, UIII II\J\JMPI I \JI \J 30: d,

ai ni nohept anoi ¢ 30 aci d ani noi sobutyric acid,

am nopi melic acid, diamnobutyric acid, 67 WO
2006/ 0365%dlleCaTHIsR00E lasalle 30 detesmine seitable variants of the

N BERPRgHgeR gt (LR AR ABgY TRy O Fyiguge, In certain
| | '
o Lo Y3l R YAERXRTRL Dy SOABSITISLR he

0-1'sol euct ne; sartosi ne,
N- ARIdRIE SRt sy BE chAhg®i Withvat d@ﬁroyi‘lﬂg\é@hkzﬁ? by targeting
norl euci ne, orithine, 4 5 hydroxypro

y - ey dmsayafl hellimrad do be- At tent fomattivityl s qaetauﬁembodunents,
|| ysj h I
ﬁfg%%/ F@I{ s ﬁﬁﬁﬁ&gg%par?ciggﬁrﬁ (g- }alé %f{aleguelgls that are conserved

oo R eSS B BEALL, o S S8R b
Si fiehd that may be I poresi: FoeloRigh@l Weseity bb for &ttt hay be

end of single-
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
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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10 stranded pol ynucl eoti de sequences is the 5 end,
the left-hand direction of doubl e-stranded

weoabosraedzeot i de sequences is referred to as thecbus2005/034273
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direction. The direction of 5 to 3" addition of

nascent RNA transcripts is referred to as the
transcription direction; sequence regions on the DNA

st peotdinBa Onegskill dbirs theears egyemstefoashédécaRWAimildr ahiind acid
are 5 to the 5 end of the RNA 15 transcript are

r eS@hstiations s sugh predigindsimparirtamingasid fessdvesyi ons

on the DNA strand having the sane sequence as the RNA
and whi Ohneak#led intthe tahecan3ls@analgte thetRbAdimansionapt

are referred to as "downstream sequences”. It will be

appreetse aod apgno agidweaienee inaslafirstathat pleugiuge de gimilar

i nt | b d hej ' hai

or B PP ALES e e e R oSO B SE et B e mpay

A) Fre\ﬂ%t' the aiigﬁiﬂenybf atrfiHG hB8 rebidRids of hn ah8iBbAY SR respect
(ITe; 1), Proline (Pro; P), Tryptophan (Trp; "W,

Phigniyd @ires diraefdtbral dhjuctared-IveeriatnemdodiaentsMne &killed in

Neutral Polar: Aycine (Ay;, GQ; Serine (Ser; S), .
Thiheat may(cheose Tipt to gacﬂ;@alz dhangeyjo anjnre aridaepidpes
NPTl 20 BE e pidhcaof e PR Hipad pidues Tay be
d 1 AC s . HEP. ; .

AR bRl e PR /ol Mgivep one

GegldBed/in (hd @t thdynereiratel tgstRrafmis GRIning allngle@nWho acid
2006/ 036834 PCT/ US2005/ 034273 Conservative am no acid
s upgstitutiomatearhydesiredrazaine agid tesidue. i Dhevariantssandhen be

TR T AR PR o e s e
B8 SR B, HURSE IR st For

| nserhgld, if onerlisdoverédithaaaichafiBé € h @articular amino acid residue
Non- conservative substitutions rmay involve the

exwsisaliod inflesiroyparh emdesirably reflucerh 9w wisaiisbke dcbivity, variants
menber from.anot her ¢l ass., I.n_naki ng such, ch es, )
- CHEHh 4 SHABGE P e ABIdE e A{l@'f‘rh% Stefy BressLoR fiformation

in ' i ds i der ' .

| e A0 Rl SR IR 00 AR e R 0 88, sepcty
bagétermind the atvisioQRM Bt/ fufltbraaBsERitions should be avoided
characteristics. They are: isoleucine (+4.5); valine

( +eitl®yr;aloneocinnmnibidadgpn witke othex mntations+2. 8) ;
cysteine/cystine (+2.5); nethionine (+1.9); al anine

(+1. 8) ; Aghuthbéreof(RiehkifictilRABRs hlve beerP@Evded (o Phé) ;
tryptophan (-0.9); tyrosine (-1.3); proline (-1.6);
hi prediitiven ¢f Bcaydany sitwntatee See MogltT) Cugt. DpnmBiotech.,

E :%;g;@@f;ﬁﬁ%&t, Erbou st o, Bibehaasy 413135230345 (184 Chou et
al., Biochemistry, 113(2):211-222 (1974); Chou et al., Adv. Enzymol. Relat.
Areas Mol. Biol., 47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47:251-
276 and Chou et al., Biophys. |., 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

have a sequence identity of greater than 30%, or similarity greater than
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arginine (-4.5). The inportance of the hydropathic

am no acid index in conferring interactive biological
wouomisess4on a protein i s understood in the ar PCTKgR®5/034273

et al., T. Mdl. Biol.,157:105-131 (1982). It is known

that certain amno acids 20 may be substituted for

ot her am no acids having a simlar hydropathic index

or £FRIcftedlhvetditrlilat etratttral @E@ldgﬁés bl egeatfgrowth of the
activity. In making chan Tt%BD sed upon the

hy dpmiammmtnwéﬂatabase §PDB) hasphexided @nhanwepredlctabﬂlty of
subst i thI on of am, nol am d whose %y at h | nd|
ar eSSRPPARTY Strngture ipslyding thepgpt flglg within

t ho r

PSS A i bl o2, o %u%gg—w-

g s ZH(EP4nder (1999Y Tt hat beerastigdditdd (Brenfeib&tall, CurprOpf

i ke amino acids can be rrade effectively on the basis

of StydetoBioll, i7¢3)N369 -37ar(1940) that ghergtae @ lthéed number of folds in

bi ol ogi cal |

ot A ROV PP BiA 68 Protely Sad FRAY o A oL grimber oF

R o A s L s s LI
of éraxﬁ&tlééﬂl 2006é 9&@@3@ PCT/ US2005/ 034273 protein, as

governed by the hydrophilicity of its adjacent am no

aci ds, %tdiﬁl)lﬁ‘%le%é%lb?%' (t)isgi g{ﬂ'& a?é(%r{&érgngtruc re 1nclude

antlgenlc property o

pr ottﬁtéadﬂg'e(ﬁ)ﬁéé DY, T YRR Btﬂu!c@leSl vz(sy@w-eaw%eﬂippl et
assigned to these 5 am no acid residues: ar gi ni ne

( +3al)) Strhgisirae(1):354p; (189pAr trroéil agalysist ) (Bowje et atatssience,

e oy Uk Rl RS
() 1GEpRRY Col 3. Sbrod! Rbt AAM8( g SaVpEIA8E (1987)), and

15 - 1vRol ﬁ&%l?u‘ﬁ'rﬂkﬁ " Q &)FI i) Qsipi® (1989)3)and Brenner, supr
phenyl alllanl n %) agn% tr?ptop an «1 4>3 arIln maki ng'_p_—

10 (ﬂl@&ﬁ})es based upon simlar hydrophi I icity val ues,

in certain enbodi nents, the substitution of am no

aci ds mﬁ%é‘ex@éﬁﬂr&%dﬂxfér&y Peplivedy vairRintd intluideslygosylation
included, in certain enbodi ments, "t hose which are

Wi t hariants vehereimoheide thora rgdjyaqsykaélurm1tesesmbcasrmlﬁt-]$nked

RN T L
2R B AL TRES RS ERE Bf  Aon

am Ry, %hé’reﬁ‘l‘gfé drhild 248 rédifus Slesto@tddl élsﬂ)(jr_ﬁfi{;} Be &ﬁy amino
bel ow. Table 10 Ami no Acid Substitutions

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 prbvided 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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Oiginal Residues Exenplary Substitutions Preferred
Substitutions Ala Val, Leu, Ile Val Arg Lys, Gn, Asn

waypeos/8e834G n, Au, Asp An Asp Qu, Gn, AspPGrws20ys834273
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Ser, Ala Ser d@n Asn, Gu, Asp Asn Qdu Asp, Gn, Asn
Asp dy Pro, Ala Ala His Asn, @n, Lys, Arg Arg 70

WD 2006/ 036834 PCT/ US2005/ 034273 |le Leu, Val, Met,

Al a, Ph eCohqwd‘insl afithe peesehe inWNettictltiande dhbaged/at the DNA
Met, Ile Phe Lys Arg, 1,4 Diamno-butyric Arg
Acilgvelcas Weﬂs i) hedpNEvsequeRge of ray pettioppsthagempennd may be

Thichelgtd s odoRS mypre SepisSerfId il g ios bBsget FEEE. coli
PheW islthe réﬁhved] t cabeo thh&ed @dondake EHGW@ﬁn@he art.
I é) get ermne suit

ski | arti an W

v arG:@cﬁubﬁs pfayt Msubwﬂwtpdable@mmatesﬁstﬁ@fdﬁsﬁee roeito mksludg silent
wel | - known techni ques. In _certain enbodinents, on
skineplirtion gites, wluclnﬁw 2d@ fim prgceseingz0fi the AMAsndhe ﬁﬂ@cted

t hat cha t destroyin
acHrFEblephs 3?1@1@”?63 HgRer aa DRt DA eSpRacEUhgE be modified
[ r f O ' . IR
cgﬁg |’%§%ny resid \uﬂé{é Ongé] t%ﬁghgﬁg&ﬂe mnl'é% Q&Iﬁca‘aons,
t hatubatieutton shirird el za o) gtcs di@chéiecﬁ%l’bird@pplgﬂequally to all
pol ypeptides. In certain enbodi nents, even areas that

nayaspecismidhe @mesefn(b invsinglapg imchtdiang butingt lsmited ko peptides,

st rIé'lecpt (ie d1mgrs and multimers, linkers, and vehicles.

Affinity Maturation

" One embodiment of the present invention includes “affinity
matured” peptides and peptibodies. This procedure contemplates
increasing the affinity or the bio-activity of the peptides and peptibodies of
the present invention using phage display or other selection technologies.
Based on a consensus sequence (which is generated for a collection of
felated peptides), directed secondary phage display libraries can be
generated in which the “core” amino 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"biased, directed phage display library. Panning of such
libraries can yield peptides (which can be converted to peptibodies) with
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
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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10 subject to conservative am no acid substitutions
W t hout destroying the biological activity or w thout

wadveriselsy affecting the pol ypeptide structur8CT/US2005/034273
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Additionally, one skilled in the art can review
structure-function studies identifying residues in
simlar polypeptides that are inportant for 15
acédnfirhyafionsbr stablliize.a prefeiredy @ ., bigzetiae cambatriasion, which
one can predict the inportance of am no acid residues

i nrefaips diheiabikityato x@spgfe@ﬁm higdavnge. laene aspsetathes
SieeHi S o Rnete X e ik tn RS 3FihDies Ane-2
ONGnd iékgns]gl el &F thBfhdilstto g?? o4 hf)ﬁrof% gﬁhblfnﬁhéﬂcl #talogs

am no ac substltutl 0 such preditted 1 nportant

anirbﬁlp@ gides 38 dewgibednia NicHhen et al. tRwendr Pe 57 3595370
anal g 3 he three-di nensional structure an
e

ac{199%)e qlfedrsiredn theepapﬁl@ﬁfs efotherinvertioneape mqshéecﬂn fonr

2 PRI hyisiaconlatios SRiatEr enbosy Fuiment PBPSRhATHiation
bldbe}F g‘ié duesi P&ﬂ%‘d@ﬁ&é{ z}ﬁ‘tg Qnﬁﬁ%@ee‘"stcer ol_glﬁatrﬁcular C-

nmensi ona structure. n’'certaln e ment s

0 Nerihhl esteld) ante-aa51 deEyatibh@osfthegieptidesek ¢he gentibn.
changes to amno acid residues predicted to be on the

s uThapepcbfbotdneﬁ psocenbe mpdifiedsiociteategiepticle darivasaesg by
olved in inportant interactiqns wt

R e A BTN A SR P ERe S W thes T Hwairles

S T
Vafrio?éﬂe% ﬁﬁﬂlﬂdﬁﬁﬁﬁabgéd n@ﬁ leclside ichgirdfiavihiny a@iﬁa:b‘inprlsmg
i

known to those skil the art. Such variants
cotHedrdpetibedidst or gfatthiedN- onCeterminwn about suitabl e

e ok
gi% %%}9 3:%1‘ &-g ot S' ! ﬁpdl}ﬂgrﬁlgt%cﬁtq Ed Ya %lf'ahﬁﬁ%ﬁel a ﬂugre&cent

e avo
| NjaPEh 8 @Riﬁ%e & 035 S @HaOfuthl7es H@bl(ﬁﬁneﬂiﬁ M@&oﬁﬁ@ﬂb

such foutine experinents, one skilled in the art can

r epadictign) debebstrate, 4 belidmatvixaor d sawfrer(e.gf thiotieor avidin). The
substitutions should be VOI deg%: O either alone or_in
comyeﬁﬁnrbﬁcqmrdﬁlglyww ulexcemppsnggs peptibody

OO D RS
Py, 60 s 65 00 e hcer

Bi lebbk airs enyyme 13 6@Pst2die; 2 8alid hoatdi)x, axth awaeﬂelaISﬁchAaibels are
Enzynmol . Rel at. 25 Areas Mol . Biol 47: 45-1
(1W¢Q)kn<m@¢0éboa¢ of skiflrin thegrt, gigodpighn lﬂbel@%P%ularly

an d % lea%%(ﬁ.pgpg pise orfl stich labe%sals ?T’/\@e?H I%ng'w%]’c%%ﬁgSe of skill in the
artand 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 include 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
of the present invention may comprise one, two, or more of any of these

labels.
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prograns are currently available to assist wth
predi cting secondary structure. One nethod of

wonrewioséismg secondary structure i s based upon Phomskwgp34273
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nodel i ng. For exanple, two pol ypeptides or proteins
whi ch 30 have a sequence identity of greater than 30%
or simlarity greater than 72 WO 2006/ 036834

PCT/ USMeti®xBact/ B 1akidtg of t en have similar structural

topol ogi.es. The recent. gr.owth_.of .the rot.ei n .

st ruct i CURPSASE ¢ b NKeRtiRR JvARLY Mt dede in

pr e [
pofaiibaRd bl s BRERHARPRAIDNIE i PO dD 1S, 2
Prieb&inBirfart DNA i GleciBeqodohgf@t thel peptiecis prépardd. Methods

Res., 5 27(1):244-247 (1999). It has been suggested,
( Bifgreparing sath DIS molepules gre well kigiven in the art. For instance,

7(3): - h h i,m
ofseRBPRREEIcRaing 5 e POFYREIATHE eI R AP
ONes e\%lec [dskh &R flesO te?ﬁe{tmvl\}) rt?x% DRVEREE U]e could be
r gt e gt 1

ructurar prediction becone

d r@ﬁ@ﬁéﬁ@éd WsiABcPredRicHl Srethedi® téddiitiian slichvas tiedls of

prédi cting secondary structure include "threading"

( Jeinesphoamidate med AlSor aicombigiaion of7{tgpe gerhngjues could
(1997); Sippl et al. Structure, 4(1):15-19 (1996)),

" ﬂ?%‘ﬁﬁ"’qde anal ysis" (Bowie et al., Science 253:164-170

1991) ;i bsk l. _ : -
( 1300) TR RRERSGEHBlpctaBh vl copabPoddndsihg e
84éigﬁldé%%rﬂa%§§d é)host. AKE H&ctoL¥@nbiiseftieyDNA molecule
I imkage" (See Hol supra (1999), and Brenner, supra

( 1997 ydded for ¢l peiptidestupiravely, lingest toppyroptiateaenpression
i nclude glycosylation _variants erein one. ot . nore.

gl SUBESlISaeileRres; M@jfh%@ﬁ:wr %f?e%ngvﬁ%%%fa“aﬁh{@%%ﬂﬁhsﬁ
site, has bee tQ t . ' '

o1 bibes pEatier eI REA hieife BIRLG R Hrio fle Vet vt
ASRAWRE E@Eeﬁﬁﬂ‘[ Conttd] sediic@k indiife ProRRI@G) sbtivators,
resi due designated as X nay be any anmino acid residue
ex&incprs) bpeetoridarilsodushalthinting sitesadidict signalsf staprisignals,

acid residues to create this sequence provides a,k .
potansiganlsnplyssleaylaion rgnal an el G SIZBAISHET S iyRdavith the

carbohydrate chajn. Al ternatively, substitutions 25
m?W%H‘?fﬁ?%’@Pﬁﬂ%%t'&&é%@é’% || remove an existing
N-1i nkegh. ing- i ' i

| nkegh,e ‘f@é@l‘éﬁ%ﬁfﬁﬁi@%ﬁh thBIIDIN APHRYRRE tHeFedn is used to

rearr angenent ar bohydrate chai ns wherein

ongafsfor®Y h Mppriojkedteghysto THistranstosination rhny beqeirformed
those that are naturally occurring) are elimnated and
onasing meihogsvesll krowikéithe 2ds are created. 73

Any of a largie 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 a number of factors recognized by the art. These
include, for example, compatibility with the chosen expression vector,
toxicity of the peptides 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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may be changed to codons nore conpatible with the

chosen host cell. For E. coli, which is the preferred

host cell, optim zed codons are known in the art. 5

Cagengd miryolbial hosis indlutdedatterdd (stichaisé. celitspl); fyeast (such as

sites or to include silent restriction sites, which i
c spo eaidrmjher fungsd, meactsn plantssepaenalian (pskuding

cell. The._vehicle, |inker .an eptide equences

BB R SRS, G RIS BIVE A PPl ng

sequen anos | isTedlithi&Phh@PBrrified. Host cell

substi?ﬁ?ggn, é?#%?#%ggg%oﬁg, et c. disgﬁgsga hé?%fﬁ 5 may

g aulegedhunder eoaléntiéhas@enkstaion benditiesssb that the

i nvention, including but not limted to peptides,

pefasingd compoundsareexpressed.s Suchfeamentaitan cenditipas are well

Affinit turatio e enbodi nent of. 1 resent

i G e e Bt ReReLes are rifed BRI BUE Bihg

p I [ IS :nr re contenplates increasing

tﬁ§'5 fﬁ??%kgr t]@tgggggctivity of the peptides and

pept i borheesorapouhdie niivessnbe itasé o biywyrithétignmihgds. For

di splay or other selection technol ogies. Based on a

c eendessolicopleasesyhildsishtetknigues mag defugeda Suitable

|l ect i f | at ed. peptid .di.rected dar.y
orisgEvan oy el Sndpiieisl B8 e bosnd IRHEF SREF FroeEHn
tﬁ@{e}ﬁﬁ&?"aéﬁ)”& BonflehRidy B shs o dheo D34S
sequence ar e e rased i n requency

of ParReHs LB MeAlifidNAV63)E]. YAnBThdiel Sbel 85! 28 Dades et al.
sequence can be used to generate a biased, directed

ph@885)Biswhem. Lith W) 994-Hadfteyat andcfouns (194P), GeliddPhase
/SRS, (Y2 006 PABYEL SG, L (RO PRSbES i
AR D1 28 e AP P PRALEL S )

t gy 570\ Gl hasslsyRitidste thbrpreteried eichegeeBehakin

bi odegr adat i 01}511,1 arg al so cont e‘ﬁ% ated. Peptide 8

i iewetfvid uahpe piidescdnceiit: ipthepaiost chstseffeativeanstostofentaking
i nhi bitoré 30 peptide by replacenent of one or nore

r eghellpsp ?efhonpepti de noieties. Preferably, the

oDt 58 8 8 BB 1 A e
oA HEBLAC o A 4L I oGk chamisty

angchnigde#ng- 2. I n one aspect, the resulting anal og/

m nmetic _exhibits increased binding affinity for Ang-2.
Uses of the Compounds

In general. The compounds of this invention have pharmacologic
activity resulting from their ability to bind to proteins of interest as
agonists, mimetics or antagonists of the native ligands of such proteins of
interest. The utility 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 compounds, in vivo assays are further

described in the Examples section herein.

77



One exanpl e of nmethods for preparati on of nonpeptide
m metic analogs 5 from peptides is described in

wolaodsrmaes3et al ., Regul. Pept. 57:359-370 (199ByT1/US2005/034273

10

15

20

25

30

desired, the peptides of the invention can be

nodi fied, for instance, by glycosylation, am dation,

car boxyl ati on, or phosphorylation, or by the creation

of aci diraadditionrtoshbtapeusivigdes thesbdmisounds phthd present

C termnal esters, and N-acyl deriyvatives of the )
peitveationgire useful iy dingnesingidisqanes pgragstized by dysfuggtion
be dified.t reate peptid erivatiwves b formn

coPhi BroinGeb TR A BT e PP Emie  Pithd of
Co e Linki

P T R e AR e B o epp ) that
si theaphblenst teingattivatad icdmprising tls stgpstdie(a) contacting the
pepti bodies, or at the N or Ctermnus. 15 In

pasample with 4 compowand o€ thia ieeentinay apsk(pelsteding aeivasion of
COPIIAES & e RO Opr R gt
eNZYIR stn;{éeﬁn&%t gAtxaec%u@, &Pé)&fa{cgﬁ}{e!r&oﬁ 'THd HRAPBBhHS of this
reacti o , a Substrate, a soll matrix, or a tarrier

( eirgrenkibatrhay be used @b phart diediaighustid kontoadetecdihrgbrgsence of
provi des a nol ecul e conprising a_peptibody 20 )
notleduassociatast prateinsef iptesest ir apielpggiedl spniplet Haeh kits
conprises a reporter raup selected fromith rou
CoRDPLEY s csrBowach of dhsdnvedtion fisvievs anatiaBparabg fo allow
en . r .

Suft gt TR Rt GelRl o1yl okl e

ar hbndnedli proteéihe bfirgérsh ok ithe! ERO-i ne€tid esrppauads, fbine

use of such labels is well known to those of skill in

t hexaBpke; presedee of alearmal gurotein of inferestdn sPbiodegical sample
Nos. 3,.817, 837. 3,850, 752; .3, 996, 345; d 4, 277, 437. .
O i hcaipdica v 4 SHeh D dgisan P ndegianarisTiig; where it
i [ ' I ’ cent | abels and

ch ggrrlil’ el?%%egri] g%%:%ﬁ? ﬁf’;{g g%(c%plt%ggd%éﬂcgl %@c oncerni ng use

etitic RGbs SEEPOOMims e Pldlectlles. Patent  Nos.
; — an 96, 345. Any of

the pepfThe mmmwcmm@Me imvehtibnrarmeful for
o Rt i 8o o e ST
T . e ) .
PSRRIt LR A AL Ay b

t egpD) fHe8stor IR a%aﬁ&mal?préf&%%[@ﬁéﬁ%d@%h@eﬁﬁﬂ?&he activity
coding for the peptide 1s prepared. Methods 5 o

pr epam ERQ saceptddNk generalibhny canditivel irdataive byreryhleropoietin,
t. For inst : di f th tid
2:;&141@1 @o{:{earlegrgéia: ggng @g@,ﬁ%‘&%ﬁc . hg’?he! E O—?rrlimet?c goergplourel?is of

the invention. These compounds are administered by an amount and

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

For the TPO-mimetic compounds, one can utilize such standard

assays as those described in WO95/26746 entitled “Compositions and
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suitable restriction enzynes. Alternatively, the DNA
nol ecul e coul d be synthesized using chem cal

weypmicliaeids t echni ques, such as the phosphor anPdatus2005/034273
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15
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25

met hod. Al so, a conbination of these techniques could
10 be used. The invention al so includes a vector
capabl e of expressing the peptides in an appropriate

hosfiethddiefoy SeiharlatingMegadary by tDilAonmh ead| Rifferéatiation”. In
codes for the peptides operatively |inked to

aﬁtimmuss@wl@@m@éiinﬁhe sampies kesginaffees. Met hods of

ting this,. ' i ki i.ther 1 f

after ¢ sudHBRE LT be hRaled Wiarbog ity losfisna) pP gfv € o
a1 Sl mSHRMYoc PRSI MefiPhEPbr ARGUBRGEA 1 nel ude

pr onot S, “actrva enhancers, operators,

r i ineg gty oby ted phgelet teficieata(d g sbgaabs of pladmedisgngesy or
cap signals, | yadenyl ati on signals, and ot her

i plntdlet donasionBudhapndigonswill Howally be Hagershltsd an or
lLati . 20 Th I ti . i h

Loy p BOrRy ST R anE O G arEr s MEL SR The

ol S e : Bt

o rerittefin £bf ARAEBLAARN IR thiorBocbBFfta, 43 Bbnce the

of mawaddsa ecanfosifibhs khthnpileesiit iaebhisomaye gheeradietavailable
the practice of this invention. The selection of a

pafior iteraltiag thosmbogBopenigdpgradients inpweddharadier of
Facore oo o, 0 A0 e TR S P L8
Pl R RLGOGE By it

t et PR ARSatiGX R8sy Furs6i3, actigental blodd lokd, anshbeier
and costs. A balance of these factors nmust be struck
wi sprecifirediB€aserndediticsdiExgmplaty swrcifid diseasstcongtity ope that

Skl e by kLGB e e Vo s
2006 P . j jal .

R GRKOR ALy P A E A Ao EoPathl R cRRkR i
SaghesAH BT esllt In BRBnBJEGtoeis)isysteRfie tidus @lydhetatosus,
mammal i an (including human) cells”in culture, "or

ot spdendvoepslyk Fanvorii's syhdrame,. viNawin, BlZhdeficiems, o hedcid
host is cultured and purified. Host éells y 5 be

cEqi"t‘fEﬁi' 'ﬁ@% M@f%gﬂh@@ﬁoaaﬁdy, Weskathederieh sxoddre.ords o
that t _
F cpaneiy SeeL R R RIS SRR By for ATDS

Fi Ralipin thitinBERjbAETaRE S, IITY. | Celtdihrodid hedkn Bdisorders
nmet hods wel |l known in the art.” The conpounds may al so
bemiiglateallxy beyefitifedinamieicteads in platelet numbers.

With regard to anticipated platelet deficiencies, e.g., due to future
surgefy, a compound of the present invention could be administered
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 Mpl receptor. Conditions associated with such cells that express the

79



10 exanpl e, solid phase synthesis techniques may be
used. Suitable techniques are well known in the art,

wandeinedsude those described in Merrifield (18Z8B)US2005/034273
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Chem Pol ypepti des, pp. 335-61 (Katsoyannis and

Panayotis eds.); Merrifield (1963), T. Am Chem Soc.

85: 2149; Davis et al. (1985), Biochem Intl. 10:

3 Mipd tdcepBirc wettith andre¥pongive 18 68nuldddn by Fhadepllfgand, are also
Peptide Synthesis; U S. Pat. No. 3,941, 763 Finn et

al Withiotig) scoppef HrgiRyerion.3rd ed.) 2: 105- 253 and

257- 527 nETP Pk L iR HElstfulafidh By used in any
t es‘iﬂﬁ'tf?o%%n%hﬁﬁ B uctiof by gd{éllets%gglh@& p°t‘e@191%oi' kellsSis desired,

t he nost cost-effective ne ki ng

pegt indehichAintialationnd $he b pLmatpian 1@Iéesnreai i ".Elelﬂb for example, the
peptides or which contain non-peptide groups_my be
sygampeudgohihisimvientiapuna g aaed te Heat 2y 90nd1t10n in a mammal

techni ques. Uses ound ner al

cOHBEITAERSE 15 A eoF AL BRI PR kRO B the 1By Such
acddndifi¥nd ?I%L&ésl:fige(ﬁ hy Hbfali‘lqwthé pbikdedrh rﬁé 51571‘31& Sources:
proteins of interest as agonists, or

armVaREB) 26746, W9 ¢ 21619; VeODS JE8838; WO%/@ND(D ahéiansireorporated
interest. The utility of specific conpounds is shown

i herabl.e 2. The activity of these corrpounds can be

TRO. m ke SPORRTBES Rt SRR o Ty sl e peeful in

i A S AR e

ad@idte@rell® Ab&rdpsily) € coeRbbe tut@yPelitiisarvéffédtive amount of
present invention are useful in diagnosing diseases

c heneset wore eulcfb«;/ompgﬂude in @ gompfositingi cordgindiag sieeducells.
prot ei n_of ) ent ., a net hod of
det ect i HEELR leculesi n of interest

(e.g., |

act i vatag Ii’f%ﬁ%%%dmﬁ‘% 1915% %b@‘?c@?@ Fiflero6 Mher cellyipr

S adERtveryWinidy 1Be ﬁmﬁﬁahbhwtlm veitrithBiapeBtic Bnts to
detecting activation of the protein of interest by

t henleoep doeid thefhpebiioéifesits at dsenepseepotentipliside effestsue

speci nens, intact ceI |'s, or extracts thereof. The
conpounlagoraer asperl the Riessnt BYYepEpnRrovicies rgageads angdmefhods

f{og %es’n% tcﬁseda%%e $hq %gﬁd 0%|§ %ﬂgf%gér z]e%. l%}hﬁhaesuable or

erns o eres

S aemé'r?ant%s i b -Leﬁfﬁixﬁby fhecdp npl@éb@Q:ﬁséhfseé ﬁﬁzlude cancers,

i nvention having an attached | abel to allow
dedret bthen hy}ilaqnmdmﬂqﬁatmel sond#iamsesudh afsdlypedplasm‘ psugams,

normal or abnor mal teins.of interest, For the
ERonaGhsiarm ? agieal disorders, and infertility.

The present inventlon also provides methods of treating cancer in

l-

an animal, 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
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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exanpl e, presence of abnormal protein of interest in a
bi ol ogi cal sanple 15 nay be indicative of such

wdizemwrodesss as D anond Bl ackf an anem a, where i PCTiUS2005/034273
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bel i eved that the EPO receptor is dysfunctional.

Ther apeutic uses of EPO-m netic nol ecul es The

EPO-m nmetic conpounds of the invention are useful for

t r 68 BRQH dBY 2T enashanetestasisz et tiyot owidentelihdiving ahimals,
| evel,s. | ncluded.i,n 0 i nvention are nethods of
ol e HETERE R MEBRBL e i tipnare Hlsoemestix gpiabe for
| Nuge FRERERY sy BeR{sCE D! a&rﬂn fel LAY JB8erti

ac%li vity fsyan E é%% togggﬁ%&gggg?éﬁ?ﬁgﬁg prBSerues

cothireof as wWethdsideatibing cyinporpeisehhtaffect Usfcedell growth,
anem a, my al so be treated by the EPO-m netic

conpoundBe gancarp greptabia by orethdie of thegpresemidavenson

adm.ni stered by an anmoynt. and 25 rout f deliver

C Bttt B dramrante: NeTrmely belids. S erpiicoummes
copsli b | t cert ained .by one
Clo L AT e 4 AR D B o P B B Y s anct
| ngats tlaborateryt dvéina8s10edh &1e0s) nice bRAHTAPYRS, WA far@animals
i ntravenous. Therapeutic uses of TPO-m netic conpounds
305Uy as hersa @ige, sheer andmpttlnds, one can utilize such
st andarﬂ assags as t hose dgscri bed i n W95/ 26746

ent i t | ed" BHRHLEFPP LS Anclude growtboeftissuggsls in which the
P tinul ating.

I\/bcg{a a g%?{/()?lgo ?lg\%f %/Hasﬁ'g{j%nﬁbglre gnatnlr&la? I?O e&'%“fen Soppg guch

asgryethalase bappeabut Bt}{ei’@al@‘t@fmle&%iﬂ?%&iﬂ %Bﬂ%ﬁ}é ;f&ﬁi to

conditions to be treated are generall'y those t

i ndesithof dhe orgardsiin daligreiod meoplasals g cahed/ensltare dlistinguished
deficiency or an expected 5 megakaryocyte at el et

ek P BiEgn g0y the BUTah 98 agA ErarmesBlingeageromsive cellular
pl dangt | . SUC ndi ti.ons.will usually he

P oSO ey Wl L SORCUBR e ] Biastertts

of Meeédwes, MalichhBOREL1AsME ¥R cHERSCteBSHE i fdi &) %:Ig&ivr?e

pl at el et defi Ci ency i's thronbocytopenia, an
negtieatts lesscofctiffpesitiaitiony grdatéhdediffesantationy entd ehthaie

general |y, avaiﬁl. able 10 for treating thronbocytopenia
i rPrﬁéﬂZé%‘Pg relativeda anga@negher anthihehtrwayewpdingdissues. This

( t. ficiencies), nmay be present for various
r%@%’%&?%@u@lg‘g o ‘ﬁluﬁ‘e'r apy and other therapy with

a var i e¥oplabmdik@sablé BYitRL E?&eh? ﬁ{\?e?ﬁopsdﬁcgﬁ{c}’ude solid

acci dental” bl ood | oss, and her specific di sease

c dndhdrs,aires, cafsianplaarandspecirhas:. Chseraaas bitltidé Bvset hat
15 invol ve thronbocytopenia and may be treated in
aé&%ﬂ%&@%ﬂ%mwmﬁdﬁ@m epitheliad cellpthas infiltrate (thuade)

| $he Q&h%h%d‘irlgé 89&%1%%%}18%‘?% e 15 hETAS taée%. 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 treatment 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

lymphoreticular systems.
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tunors which result in thronbocytopenia, systemc
| upus eryt hemat osus, splenonegaly, Fanconi's
weypmbroaess4 vitam n Bl2 deficiency, folic acid PCT/US2005/034273
defici ency, May-Hegglin anomaly, Wskott-Aldrich
syndrone, and 20 paroxysmal nocturnal henogl obi nuri a.
Al so, certain treatnents for AIDS result in

t hr omboqhkeR@M Bindengmoléeilds ofGaHid RivenoH e fed idtul for
di sorders mght also benefit froman increase in

pI blnetreatmentbérasw1dk/vaarla’f¢@épemeys,anchudmp@s@ed pirape astd

et“ﬁﬂ?ng‘?%:i}qpeq %ﬂ/\@ﬁg%ﬁ?{[«t %}P’I%Cl‘lqyg su rargﬂf% {% Fra. Cco 0 und
Se‘a{?ch%%@mtemgﬂ&a@im W SRl Byl qﬁsau&ag tumor;

pl ate regard 10 ACUt &SIt ons

5 acatwenyalphre hHPe&ﬁderﬁatﬂcQ@anﬂE&np é‘y@im@tméinﬁf adéﬁd)lﬁa,

i nvention coul d be adm nistered"al'ong with bl ood or
purarideedf the adwnet sortdh edeREartimenicociheiveattspufstathi and

22¥$1%8£@T%%iﬁ%%>§%h§ﬁu#%§%”@eeﬁe§8@§eh ol FAReT o o
R A A g SN R s U i S

P%ﬂ@%@&%&@%& diYBAsef @£RIRAa (M) WIREE bREFRENS Ve

to stinulation by the l\/bl ligand,” are also wthin the
10 scbassqghiatitius, Brosenttearre, dheta]l’lﬂhrhrhtbﬂmr,dérqbs@ndrerbél cell,

this invention be used in_any ituation in whic

pr B n@nsaqgi/ e¢lbhungy Pa’b‘Feé]t erpil aﬁye%eﬁrbev&&oépnglupbr

Lre I n_wh | £t O
- b peedicgiaidtalt® i, St R ) bR sareinord
of s§ﬁkﬂﬁ>ﬂ1@‘iﬁﬁﬁﬁﬂ@pﬁ&i‘feﬂﬁﬁvé SRl lﬁngrc%ﬁtca?diﬁoﬁlﬁnéﬂrﬁéﬂ@ma,
ina mamal wherein there is a nSed of plateflets

e gavaray oa1y¢asch<nnﬂobhetdmé<, ehoﬁdcdsmapdmhdromomae
descrl bed in detail in the follow ng exenplary

15 soghedstomapghsyie hrephegdsyloukamia; gmocyﬁc leukemia;

and a ncor por at 10 herein.
TPE? el C&nssﬁ«ﬁ%arf#uogn%fc@ BE P Eh SHkPebRS gt
I
of Spfibhbfta; ELERLRG, Lot ahters bR okl
AC Emfig‘@gbj;comat fibwohd; fibrosaadasha;tgallbled dedeancer; giant cell
effective anount (r)f one or nore such conpounds in a

cohpOST, ighiemsy hﬂﬂWrﬂeﬂ dewiarniag bamrtom;a mdm@mc}s canesy;

20 S.f P o HHC S GPSCEHRGs hEEPRRt PR b BrRa s
ﬁ%})b %xﬂﬁtklﬂﬂe Lt lﬁﬁém‘éhﬁ%&sgg%ﬂlﬁ Bt RcdOlung
ce ects

e| r ther ap ut| C ecrease
p ot&itelr Qémaﬂ | dadeforeahsll céli); andi ﬁémdﬂ@el pifesieni malignant

i nvention provides reagents an ods

pleural effusion; melanoma; mesenchymoma, mesonephroma;

mesothelioma; multiple myeloma; myosarcoma; myxoma; myxosarcoma;
25 neuroblastoma; non-Hodgkin's lymphoma; 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' tumor.
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20 useful for treating di seases and conditions

characterized by undesirable or aberrant |evels of
waned3esti vity in a cell. These di seases i ncl BA®/US2005/034273

cancers, and other hyperproliferative conditions,

such as hyperplasia, psoriasis, contact dermatitis,

i mmunol ogi cal disorders, and infertility. The present

i nvent i Bartdles qhelf@l\lfcbxdﬁﬁg b ofl sariders hedtdlsgbe aatsd: i n

25 an ani mal, including humans, conprising

adehelasgimmagholestdaomal exelindromet eystadenocansnamanf a

SPeCLL L, SLA% 0BTy UEN. 35,8 PERIL PO A0
f ufstlé]cecrell%fl‘r(ﬁt Egy& g ceﬂ%ﬂﬁﬁis %gﬂlbﬁfl{' r@vbfﬂoﬂ%eﬁ%ﬂﬁﬁfr; ek cell

udi rocesses

5 pr edlmbﬁrl mh;’l\é GHARSTM a0 obﬁ%ﬂﬁha,&hyoma myosarcoma;
blologlcal systens thods 30 include use of a

c onprhdmpdémiahhabapsemtasercamsa; apendiimsimar gagiglioagumma;
cel r owt ferably,.the nethods are e
i nﬁi Bﬂ% ‘ﬁ’é’(ﬂ?@é tQRACIENINGAOHPY DYIHE 881 ' ed&qasmma?

R e
S Uphraa2nBHEHR Sonddebadsn; %gﬁ&l@rb@tﬁma@ﬁb@h@pmgo

readi I'y adaptable for use in assay systens, assaying
10 ¢ ahyperpd@m withhevdinephilipr apgiptiass]droeimgp angimsnatesis; as

|de tifying c npounds af fect cancer cell growh.
&agieHKs D r@{%ﬁlﬁw ISP pr esent

' ”K?&gh%ﬁf e@fc&‘i&h%éfn%ﬁéﬂgaﬂcg %h rré t es as
Welym@ﬁaﬂgbnwoxﬁ@npﬁwmgﬁi@mxﬁa,%ﬁhal@mﬂ @m&lﬁsﬁrcoma,

cat’s,” | aborat'ory ani mal s such as rats, mce and
r abhmﬂ&:osam@nﬁealcymnmmaim p]gdﬁdasflhmsammml gs,
sheep, and cattle. 10 Tunors or neopl asrrs i ncl ude

15 gr b@kfﬁ@gwsaf%%ée@mcssarq@%. lerkesrecomen ingspreomdion

t he, cel.l sl | | ed
b B S S BN e orBr Pt St BRoma;
”Hl‘heﬂﬂﬁﬁﬁ G cHmY; sla?&ﬂn&(he Adrhs; Her bHBr2h SBBIsS M cervical
Mal i gnant neoplasns or cancérs are distingui shed from
bedygplaginowt hs in that, in addition to exhibiting
aggressive cellular 15 pr oI i fer atl Qn, they may i nvade
sur r oundbgrppeusicuses af 2 fr eover,

T (e ST SR (Bl or treatment
degdi Nt 88hice dieses ﬁﬂ;g d‘?gorﬁafé BucR5SfERhESd RRlude but are not

relative to one anot r and their surroundi ng t1 ssues.

Thlimitepl topeaih(irichudihg obwtatdtdinited ap)/ iaflammniatoby |pam and associated
hboplasns treatable by the present |nvent|on a
i nbyla@réﬂgeﬂa and auﬁ@y*@a, newopeiiie paikan aﬁwcsaéed élﬁﬁgralgema and

Con Ao RSl de, Lhoae, T LeneDLnSoR! S SR! i

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),

83



the surrounding tissues and give rise to netastases.
Adenocar ci nomas are carcinomas derived from gl andul ar

woizesa¢s3or whi ch formrecogni zabl e 25 gl andul 8CT/US2005/034273
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structures. Another broad category or cancers includes
sarcomas, which are tunors whose cells are enbedded in

a fibrillar or honpgeneous substance |ike enbryonic

c ehneit ialtoholissy etrolié.ehalavein paim sy adrome whabeses, acquired immune
treatment of cancers of the nyeloid or Ig/aﬁfhm

sylefisivacy syrdrame A IRk iR andAhsrAherarya Seheral headache,
ﬁgé]%%r%&: ﬁ%tgtr é%l {i 1{)9/ P‘ggecﬁ] %?ﬁgapéﬁé BBh-ARclal Riromes,

vascu ar or

ggﬂ ehflSMhtiory at@RTis, Bledhh ZOQBEARE BRpus, osteoarthritis,
P U82005/ 034273 The ang-2 binding nol ecules of this

i riufianintatosy botvielidisosdérs) 1rﬁhnunh@ryre§atdm1ﬁerﬁ, irflagnenatory or
vari ety of cancers, including

lidt
! G setrtla Blacrip che et DEaRATS, SKOhEImELAINE WiBinemmagory

te :{'—?Rﬁ%}? ment ,& %_afﬁ'% ][Ugr'a%r(%gi :%%Dﬂ};m’t?}ﬁfc{hﬁz? Glolt ;ﬁgy{d?fagen vascular
E%ﬂ%ﬁ’a{f@ Eidifiohs \Heel¥ha, ep’iﬂﬁﬁﬂﬁﬂﬁssue damage or

cancer of t e adrenal gptex adenocar ci noma of the
br@yastinctivim $ieapes, siapdex, chéturbam:ae bbHhisestabmtiliip ativeapiratory,

bl adder cancer; brain cancer; branchioma; bre

c grodtour oy 1 RSO TR BRI REEGEHRE TREHPRS V5D s, allergic skin

| ung‘F %(g‘:‘;; %)Irgr(])} ggﬁﬁﬁé@%@ﬁ Sgeaéir,r %1’:8 a%@égorggk% ‘é{)htls, gastric
Ehﬁlkéﬁlﬁl ?‘1 f)?ierﬂletﬁéerg vdSBhbr 6£hllergidMEhitRy8r bronchial

non- sma l'ung, oat cell, paplllary, scl rrhous,
br@dieshices.ar, br onchogem C, squanous cell, and
transiti onal ceI I ) mal i gnant car CI n0| d yndr one;

gﬁgﬁgﬁ AT N ngﬁﬁﬁg%ﬁimgﬁr gpind to
r ec%%l aﬁqd ﬁ%ﬁ B %h}uﬁgrrﬁgb&aﬂﬁ%ig%wﬁﬁgcwitﬁﬂkﬁﬂg&ed cells.

cancer cranlopha ngi oma,

C UI‘Hé‘?@éé;@nﬂ_ nﬁz@hhomptﬁpfdﬁg&neiﬂy)dg endiroagmts éoiedetirigathe
cancer; esophageal cancer; Ew ng' s _sarcoma; fibro ;Zfectlve

f i dmosat coactivigadf myeden Wmaéu sradrpisistering ap
LR ARCCRI e S el
h! 5 'eg{: YA k&enf?@%%h%n]sprj&f@%%ho %HH%a et 6O Bating

Gikéy Can | posarcone; |iver cancer; [ung
Hﬁf%%ta(tﬁﬂiﬂléteéliﬂsdlﬂ@r§ﬁﬁdﬂ agighdl)conpaising adtmmstermg an

peri'toneal effusion; malignant pleural effusion;
mebfieutive, dcrsage ot byaonmone&md@@ﬂgmﬁs thesaimal.i hese

mul tiple nyelo saJc onm,; X0Sarcoma;
TP IR ARG PO LR ah b oS forms of

OSLRRMR wasting, as well as metabolic disorders such as diabetes and

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 CD1 nu/nu mouse model. This in vivo activity correlates to
the in vitro binding and inhibitory activity described below for the same

peptibodies.
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ost eosar coma; ovarian cancer; ovarian (germcell)

cancer; pancreatic cancer; papillom; penile cancer;
wohewrmaesst oma; prostate cancer; reticul oendot ReTiUS3105/034273

retinobl astoma; skin cancer; soft tissue sarcons;

squanous cel | carci nomas; stomach cancer; teratons;

testicular cancer; 30 thynoma; thyroid cancer;

t r ophob\agdclEwasent dsstidetstiatiude damephievaghnalDuchenne’s

cancer; cancer of the vulva; WIns' tunor. 82 WD

20064086831y sBOphyspossresue naiscalardysirophiieBeckar sy ng
R e
b B ELERE ol PR IR AR RINANEIAS dritifihy. For

5 PapkdmpI® bl&in@hiydsedtin HHiB0Eh dsb@E antibbdlied i WX improved
| ei omyoma; | ei onmyosarcoma; nyobl ast omma;

nmyonsa;

ny tsadgstnephic phabdtymeonithe mhdb dumpsesnedelaf; Duchenne muscular
ependynopm; _gangl i Qneur ’ L ong, | obl ast onma
oA REPDI B kel Chgah olstues R 0H).| BRe R4t
ne bt | oma: ' ' 1 .
R A AL OB R0t rcrsesthe oo
an e8¢0 18 fataAFh@k YRR rHod&ls Y PRE@NIRS & Bdiple 9 below.
eosi nophi l'i a; angiona scl erosi ng; angi omat 0Si s;

10 gl omangifaiditiohalangele evahtiniged isaitkers hdsafrgitoconic disease
hemangi operi cyt oma; hepangi osar conm;, | yonphangi oma
|y ipFtang a@»azym,%lq heierosis eengestiye pbaEaave pulmonary
carci nosar.cona, hondr os onyy ¢ .
ohyieae AT MRS Rl PR E LR iR 0B R] (fifBtis. For
le b%ﬂlﬁﬁé} 5 Bia bEHIRARI Waiihg hhd R5:810E BBy weight was induced
| ynphanhgi osar coma; nyosar coma; nyxosarcoma; ovari an
catme athymaic nudeabiteryos aystemicallyeadmirdstensbplyastadin (Zimmers
nerof i bromat osis; and cervical dysplasia. Therapeutic

15 us et abfsupmy. drraothereaarpleeserpm ne INGIMBFGERH g
nmol ecul es may he used.in the prevention or treat t
of SREerT RS e L ST e T et RleRyhd U be
| MIGRALCANR o XBibHE AIDS-10ited hild Efrabiing 8hA was
(including, but not limted to, inflanmatory pain and
as $mvdradle delalipth &y Bitgas mass(GaldabeyGadavidestnh(#@998) cPNAS
pai n and associ ated hyperal gesia and all odyni a,

di Alfeh PB: HO38-dAMU Dy Acditionabernditipas resjhiing Hemusgle wasting
mai nt ai ned, 25 pain,. deaf f ' d t

2o AL AR B R o LB OB Y
T OMdel GHATR grél%h%b&@ed?@ét 'auepc?'sﬂ'o'k@, k5 BohE $hcture or
amput ation’6r abscess, causalgia, denyelinating
di seaess, andndubcilge Hirbﬁhy e e rralcgbgavitevinepidrdgspaed

nmodi fi ed peptides of the invention have therapeutic
valflight) oFor 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), .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 to myostatin. For example,

the average serum myostatin-immunoreactive protein increased with age
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prevention or treatment of other diseases linked to
NGF as a causative agent, 30 including, but not

woOi2mi6t0aeB3t 0, ast hma, urge incontinence (i.e., PCT/US2005/034273
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hyperacti ve bladder), psoriasis, cancer (especially,
pancreati c cancer and nel anoma), 83 WD 2006/ 036834

PCT/ US2005/ 034273 chroni c al coholism stroke

t hixi growpspal yousynIdedteyr olidybpiddie-agedpe-£a yr @inand elderly

defi ci ency syndrong X|ns and_chenot her apy,
gelEéra? ynekangs ; and, W@F‘&Pn}é}hﬂt? the pxerags élag%cﬁ Mass WAl at

T K AR g AP R FE e RO 8k e M Aging

Fit | seases, | upus,

08?@%@9@ 2008)). Bt 1h4l 41367 BBdroshiowbR Wkt el Setatinrgene knockout in
mrat ory eye disorders, inflanmatory or unstable

bl atide indeamddaysgepasis ala@dscreeketdmdkp?gﬁaﬁfﬂiﬂ Linjetal. (2002),

infl ammt ory corrponent S, %1@11’7@%@0%& tis., 111&1;sw1th
epiﬁﬁéﬁ%ﬁ ﬁ{?{s%asa an'a ég%%%e? PR i aREon i WP

si gplR¥ond 'E&H{gqﬂgfﬁﬁ)l&fulé’d ﬁl@}ﬁ"o@b ti®ldani thyséle mass to fat ratio
respiratory, nitourinary, gastrointestinal or
vamagédm@mneasmmisheldwr ns, allergic skin

reactions, pruritis, vitiligo, general

gast r oi Anesidifian myesiediahas noy ee%fo%ftqli)ecexpressed at low
Qt l Oﬂg?rgci uod eie] Ay le%ﬁ%e%gloggg %rlg?é‘léﬂat%ﬂ eﬁ%érecﬁ%l%myocytes

erapeuti c uses

. gen{e %q; P%gﬁwaa@%pm 1@1@1%%&8@(1)*1 ®i "itiengfore,

e present I nve tlon bind to nyostatln and

bl Q@&u@m%l Rbblatintyods &t the kéayhatisaly may finprove yreozery of
cells he present i nvention provides nethods and
r edgent muiscle afted infagef- t he armunt or activity of

t at | t f
Coaaue. IyeRathdfs FBpegpbd Sk HhpABoAldfbl Ak M uding
ani 182 deb?tEE ﬁ&uﬁ%ﬁ? Hepbh§et E86&8Es htVgiis] Ryfperglycemia,

pr o €s ne and reag nts for treating

ny Qﬁf(ﬁébéﬁﬂydlﬁir%&aﬂqﬂei ldek of myoatatarhasbeenasmpmstanignprove
adm ni sterin effecti ve dosage of one or re

bi i mpeagend slaketicpheneitypes ofrtmevs@ouﬁ? gdels (W eneptalesupra).
of Torcknienysr oyt mulpmosby B SRRy LRy
o> Ch v% ‘t%*iﬁ%t ggg afid rE 1188 64e SVt otﬁ@? de él@era’ave

deg ative S SUC as osteoporosis. hown

in B(H% @éé&gélse ItShaQ;f bdénJoubd| forNxarrifé, HAat ﬁfy@statm—deﬁment
exenpl ary peptibodies of the present i nvention

dr amivel staiwed intreasedevinezalrromientiand densityiqf thaenqyse humerus

nu/ nu, nouse deI ThIS in a t|v orrel

t heandhingTeassAgPIETALCoNtent Qfﬁ?%ﬁt f@f%ﬂﬁ %"ea?iﬁsegthe

bel r%w S whilke ﬁ'lae%usgigs R&RIH, Redr8Fas ﬁlﬁreased muscle mass
(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
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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WO 2006/ 036834 PCT/ US2005/ 034273 Muscl e wasti ng
di sorders include dystrophies such as Duchenne's

waousmBess4 dyst r ophy, progressive nmuscul ar dyst POPhg2005/034273
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Becker's type nuscul ar dystrophy, Dejerine-Landouzy
muscul ar dystrophy, Erb's nuscul ar dystrophy, and
i nfantil e neuroaxonal nuscul ar dystrophy. For 5

expifiligg dpedtkiviogldpeskpbiteditb beudfectise f@f inardasirgdinescle
in vivo'inproved the dystrophic phenotype of the ndx
nousass modete dofciny o én ney mgsisularallyirapegphispecies including
(Bogdanoyj ch et al. (2002), Nature 420: 28). Use of an
ex%%tﬁfeafﬂi}lcggﬂtwgﬁxs'ig‘ﬁgr@%'es | ean nuscl e mass and

I ncreas t 100ty IR 8o

mouse. madsrLy geehEe Bl SleHEs bftebriBint tviifon may be
Addiéd alle dhiEtéEnBRStioAGY thegheeleraidsR doeats whrdnaince
di sease such as anyotrophic |ateral sclerosis,

c otlyss therapebtit effectisvor drerensapofentitl sisteseffectmantles molecules
Al renal failure, and rheumatoid arthritis, For
ex@DEH?%PrQ?SEEEWeé‘“&n PRISETEONRE Pigge ARealls Libpnggegeted
i aht \ . . !

Lo Aol BAUES SHRATLE, AR ER DU of e agents

al TheSé!pfdpertied ind1QHA ShcrelPARIviSS intFeased solubility, reduced
i ntranuscul ar concentrations of

nydsgeadationninecreassathalidifgrretiaced vadcito and nedubed
i ncreased in men_exhibiti Al DS:-rel at ed nuscl e
QFRNIGHE ThHS éla%g}q?gq%ﬁsawe@letme%%}tmvw%g@ useful

oo SRR 1A el el AN, The PRboien o,

MUBGHeoPRRHBRDh @Yo pHdbiAt bPfRd daspodvidyofdte iiPention are
di sability sach asy%or??nerr’é}ilt in a I\%vhe.el chair,
protahbaldnbed)rthstehyuentamcirtg thed, ufilitynfes dothhimeitro and
fracture_or trauma, and muscul ar atr ph%/ ina .

i EFRRMANY 15 VEIR/ 15e5n APSELL ché)mpwlat%t of thedpventiop have an

pl asma nyostatin i reactiyv [ ' f .

" repeRedtiah St o MRS R 1R e BYdBrption
G aubtbidavararsliBl #) thbIokBO Whild Als¥avalesPdbeier b sBRibility in
the nuscles of rats exposed to a microgravity

enlipids therttpedniitsiheaospamendshiot traeerbe thghtellonpmésseetaa

i ncreased anount of myostatin conpared with the
muibataigve site of actign cHchge adparbiculax yasle Mass-ani et al .

2000), } d iin. 167,.(3): -28 ddi,t.i )
Cooor L HhsttatemRbing MleliéShe w8t ih Ption are
?gﬁ-seéﬁ b HRLEH AUSE &F’ 8t gugﬁ amraﬂpﬁﬂu&ﬁgﬁmsh@w%n

o nmyostatin. Fgr exa e € average se

ny adigihiistetredninat efedtiwed ragesima isnitakblasethpwisitivrage 85
WO 2006/ 036834 PCT/ US2005/ 034273 in groups of young
(19- 35 yin additionythrimystajintbisling meleciges pf thepresent

Zl/g?\g%ﬁnqéé% ;gszqﬁégg)%gff%ecgﬁ{]g gﬂlg q\ﬁ\gﬂg{éﬁn\g}inlygst%g% in a number
of assays. These assays are described in detail in U.S. Ser. No. 10/742,379.
In general, the myostatin-binding molecules of the present
invention are useful as capture agents to bind and immobilize myostatin
in a variety of assays, similar to those described, for example, in Asai, ed.,

Methods in Cell Biology, 37, Antibodies in Cell Biology, Academic Press,

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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free mass declined with age in these groups
(Yarasheski et al. T Nutr Aging 6(5):343-8 (2002)).

woOnRolsasesal so been shown that myostatin gene kneCckmstoosm34273
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5 mce increased nyogenesis and decreased adi pogenesi s
(Lin et al. (2002), Biochem Bi ophys Res Commun
291(3):701-6, resulting in adults with increased
nuadieculaastibsdydRbidoisesbdlal taeatblel raybsatiang beeldtédted and
secretion. Exenplary nol ecul es inprove the | ean nuscle
magsantitated. Ko emamiphe, sgeny ostitimbiseling nsdlecwle veladhvird1 0

In addi tion, myostatin has now been found tao be . . .
exBRUSR o1 bEgROALPath p bR auaes sHah oS biotin, which
ex I c )¢ er

e e b AR Rl BteRte” Bhch Ap¥OR KBS
(13trdptA¥idihher etiéreprotéR@UCAKRE sHas $1®85)J 1 Texehsol 185(2589;
heart” muscle nay i nprove recovery o heart "nuscl e

af Chaubert{1297), ModPethd(li0b8a).so appears to influence

met abol j ¢ di sorders includin type di abetes, )

noni neul FFeResawtRRY PAriBHRE sy, fr}qéé’,ﬂowaé%r yeashing steps
an S|tV . Of [

S e bR R bRl AL RS con
t WPaDRE M ABHHAL 5 sétsto Rverd] Wfi@s, prefdtaB§drbitdbout 5

i ncr éasi ng nuscl e nmass by reduci ng nyostatin | evels
magnifGtes iprboatRddwwsr Ehgyeven the Bdubetios tieopuiildsiepend

and ot her degenerative bong di seases. It has bee .
f oWRen thepssay fogmat, Y elmepbselafion. eaneatiationsangthe like.

h i ). I t . it f
oG5 GRS 5 o B8 b BTl Mo
tr Fe INHGEEH R a%ﬁgefﬁftéxh erdt@giONns where the
muscles attach, as well as increased nuscle nmass 25

( Hanr i cKhetapatatiq 2882 B ABF-bifidifigasnokechids. 7BAFF-binding
63- 8)1. In the present invention, an exe%arg{e
peprdlesadss offhis imeentionmaybe partqudaniy gsefud 1n Freatrpent; of B-
in X S del s as shown bel ow.,. The present .
| AR ST S aBPntr i dethsal Bk, BiSLRRY pe useful in
in J . . .

M R T e e R

bi rdiuwdinggesterhir lupeisary ttdmatosas Slil)cand fuwpes-&3sociated
term nal myostatin pol yﬁepti de is identical in_all

s pdispesestasshomdifipns: Qther piedernesl Iodisatisesylude B-cell

PCT/ UsS20Q5/ 034273 - bi.ndi ents woul d be expected to
osfier toncats, tolaie B el SFmhot o "o P es ot

fat in ?Hﬁ.c@%?&d&k&yéﬂﬂiy iV RIdrAln aﬁﬁ&ﬁb%%e&i@&h‘égjc ng
cattle, chicken, turkeys, and pigs. The

nyaglaatinatdy rdirditions ef thejoiats. Iiftarphesent cormiitons ofa joint
may be 5 used alone or in conbination wth other

t hateaghagnicjoindediseases thathaffliet and disable, to varying degrees,

millions of people worldwide. Rheumatoid arthritis is a disease of

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 tissues such as the subcutis, cardiovascular system, lungs, spleen,
Iymph nodes, skeletal muscles, nervous system (central and peripheral)

and eyes (Silberberg (1985), Anderson's Pathology, Kissane (ed.), I1:1828).
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their therapeutic effects or decrease potential side
effects. The nol ecules of the present invention

woasedsessone or nore desirabl e but unexpected PCT/US2005/034273
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conmbi nation of properties to inprove the therapeutic
val ue of the agents. These properties include

i ncreased activity, increased solubility, reduced 10,
depstestatindts isiacmmoadjdiat Hiseasecharadierzedityxdegengrative
and reduced innuno%enicit . Thus thf nDLecu%Es of the

prbenges inmrdatias sadtla sesudreachye Pao{stadan of Bapnent!

' | i tion, &h Ll f : .
ET T e
t Bffad 1’91\!1? ?F%@Eﬁ%&ﬁ thefehd p RIpRNEE despdiBe @B ¥hen tesgo

therr u for both i'n vitro and 15 especially in
Vicugbodie andSpabblit sdhhyli. Cimmges ds sometrhetrbnmetedudgs of
have an appropriate degree of sqlubility i ueous

medtieulah aartegereportasdlyr Qe At eaHY QST ﬁ‘g% hapgr ghal:
t whi . al so_havi gy

5 o SR, PR AEE RB gt AR b e

TGRSt PSRN 151992 PArekifi0 Rhetii€ [BRE30L-1308).

particular muscle € nyostati n-Dbi ndi ng )

not £ELl1e T AGTT -t Rendrrasstilators ¢heieof ane beliaves tolbefugeful in the
treating a "subject" or any animal, including humans,
wheeatmeioh thase rad rehated «fdiiPnse dosages in a

sui t abl osition 1n additi,on, th .

nyst at i M‘%‘i‘@gﬁﬁ?@%q‘é% oy qlRQ bss gfeur%tm treatment of &
arneur#}{g&f U azci_cﬁrtl fef SELLBg A (HRAEL, Ahd1RGinDy A%t bhfcredtitis;
a numnmper of assays. These assays are described in

deA B! AihelinS’'s SedeasdYoasthiilay 4hdd8clerdsis; gatmnahyne hemolytic
myostatin-bindi ng nol ecules of the present invention .
aranemsief cAncas, paprulaclyganeess relatachtp Bealls; ergq/Anorexia;

vesorsdassrers e e PpAEBRE Pt Wbl IR

Bi al s i ' [yn 1 1B efctuding IcA

Pr(g@gg%%g%n éﬁﬂf 1@%‘3@’;}%& flegg%)glgirr%gﬁ%yﬁ"g ta??sh- kgi ndlinﬁgg
g ﬁmmsghbﬂ' | aldebetnhfy ghenerulanastirits; Gaodpastioe’s

Wi 1% arthir mﬁsecul e suc{wy%s an anti - bi_ndi ng pé? WO

20861018683 GuAINB200 5iyoeone; grafit ¥etus host dEsase whi ch

e oS kS RSEL B ARLS Bo
third | ifi ang t.h: .-
oS TP B S e g,

f °ﬁ§6ﬁ‘a’d@i@l@ﬁﬁ§ and YR8 u@satond Yibritih alfednmatory conditions
streptavidin, or other proteins. (Akerstrom (1985), T

| nrasatting 85nP SB88in, sBtainh cattilige damagebtiapman grthopedic
10: 585). Throughout any, particul ar assa i,hcubat i on
ansiugeTvdBfacHgnarofher ghiseage Prachises insHlinssiepepufent ciabetes

cobiaal! 20 é)r{ﬁcri%ﬁg“}sl,r] §SelulGy PalhRLY iSlERRaG@'Y., brain injury as

a result of trauma, epilepsy, 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
metabolism, esp. in sepsis); neurotoxicity (e.g., as induced by HIV);
osteoporosis; pain; Parkinson’s disease; Pemphigus;
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vary from about 5 seconds to several hours, preferably

fromabout 5 10 m nutes to about 24 hours. However,
woheosioaesslpati on tinme will depend upon the assagT/US2005/034273

format, volume of solution, concentrations, and the

like. Usually, the assays wll be carried out at

anbi ent tenperature, although they can be conducted

OV 8blyan | G¥i88/ ddrni-0P808IHYf pElmIharppefidrmendtias infludin,

BAEF-YS?%di ng/ mol ecul es. B{AIE-F- bi ndi%g 15 nol ecul es of g ,

t hagtoinuenne pnlmeyatydnfammatidribye-tayet labornpsqréagisidieiter’s

of B- cell di.,at ed aut oi e.di seases., |n .

paPISREH; SPPEITHEN FRIYTH SRR FRFCK Pide PHAFss fFom radiation

pr ay. g I Wals P

e R S e R S U
5 anfbiht@ideases gadhiicR{topbngs asdadang id@%ﬁx&lﬂc&hﬁom&)bﬁopenia

preferred indications include B-cell 20 nediated .

c aand agfoimmuoiind nagn@at dirbmbpeptuypeniaThemoed npetastasispnveitis;

this_ invention can also be used to treat inflamuatory

coRRfl vA8UItEf the joints. Inflammatory conditions of a

j oi nt @o&&lﬁﬁéﬁ&!\ efh’e%({ﬁg "ﬂ{esﬁ'@f‘fﬁ ﬁﬁ@&n&i\ghhfé rﬁ‘ﬁgsitions and
di sabl e; ees, m FloRs 6 peopc] e
WOEhsipoefds BR et Bicabhl iakbhtioh htayy alsd 1k e@geyé&d, aéne or in

articular joints in which the cartilage and bone are
10 s| owmnpirertmoedithweieyy tokines alollkeaMplaecéproasharsatopoietic

COPICEL IS AL atue ol LG BRI, ML O3 s o
i-art] | {
e e e

ti geHEEnSHS NItas ahfi@patedaHht the B HitBNASEHpBANE WelIEPRove
| ungs, spleen, 30 | ynph nodes, skeletal nuscles,

neuvefu irsyreating tametforhs ehthrpsliqdigopkhia imncbmelestion with
(Si |l berberg (1985),. Anderson's Pafhol ogy, Ki S%ES[EE
15 ( egeneral stimgdagprs offwenigiopoimsisoSegs2sPET oeddd/ w3 thsr

R o7 ) - :
oy reasnao S stituRaf SR ntsol &1 eSS LB TR B,
I efGide¥fia %ﬁlbitﬁ?f Pédﬁ LOF), BABGstR PG Mngg%ﬂéﬂg,a&eo@fe? witslecules

the joint. Ostecarthritis is a cell- ed active

pr ed#smeghkatyorpte stesulatingraptivithrenmiayagipo bpenspleyed with Mpl
response of chondrocytes to 5 catabolic and anabolic

st ligendl. Additinned exempbwi citakines s ihesatepoigtic factors for such

L e R s (R R R
di L ' . oo i
ToTR 3L edon] iRl Y RISE: A, SO QN ICER, Blestulocyte
Rhe(bllﬂsniy stimdlafidg 13848} (G-CBMLEHD, ThterfelBnaipha(iiN-alshey),
t hereof are believed to be useful in the 10 treatnent

of comrepsusinderferan AN arilENsgapmpe. Bt maynfgrther be useful to

mol ecul es may, al so be useful in treatment o .
agmlfms er, either simultaneously or sequen%aﬂ?, an effec?hve amount of a

25  soluble mammalian Mpl réceptor, 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 Mpl receptor (to inactivate the

30 ligand and allow the mature megakaryocytes to produce platelets) is
expected to be a particularly effective means of stimulating platelet
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nunber of additional diseases and disorders, including
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particularly cancers related to B cells; cachexial/
anorexia; 15 chronic fatigue syndrone; cirrhosis

(e.g., primary biliary cirrhosis); diabetes (e.qg.,

| nprdduttidnairae edbagd R¢REd abboswrdill@neritjidted, to compensate
including 1gA glonerul onephritis and primary

gl french eddpioenal icompemedpsdist the éherapsytid comgposition. Progress
Qui | |l ain-Barre syndrane; graft. versus host .di sease;
eehibiRdTerted pRiFA! e o Ry GPEvengeaial Tnethods.
hyper al gesj.a: <.l [ , "
ot oot aege wifes PR Ahv 2 dopiEndl 3F 33fid to compositions
0Sbeplatd]etslandy or Aoy t@ drid rdlatedaRils helamoaind to be
arthritis; inflanmatory conditions resulting from

st maludedsyilhiganerally thel aagertainad gapetiremtal]ly byt techeigjues and
surgery, infectjon or, other ﬂ%sease processes;.

| iRy hiaepaadhe i AR exemplasy Tapge of PRYHES s Pdjtgy 1 mg
i ncl udi. ' ia (e.g., brain injury as 25
a ﬁ‘é’?gfltoggﬁp%?apé@&??g%ﬁy, henorr hage or stroke,

each of puhirhlicetitical €a¢thpdsitiRs!r odegener ation) ;
| earning inpairnent; |ung diseases (e.g., ARDS);

| upus, beGenemlarly systenic |upus erythenatosus

SRR TN ER TS SO T A—
an . i : i i ‘e
S8 4 L B5er Y 8ot B G0 st
asmiafBectdd abynitisWationFot YA S o8 foPdtal, pdlai Ehasg masal,

di sease; Penphi gus; 89 WD 2006/ 036834

PCEANSREGH @8 421& fopmis ypihpdsiinissradienndh@enosil; itke invention

pul monary inf|ammation,_ includi.ng autojmmun .
pUFRRPHAIPSLSER PLW%@ %%P?%Flﬁﬂ? S‘B‘E‘P;l'lsﬁ%‘?ffﬁglﬂ‘é‘? amounts of a

Rei , di L ; i _ . _ _
it S e N e L SR
SYPRseRRitivek SR BiliS bl BRlSfielsS MR Bhtd WA At Afric?s. Such

j ol nt di sease; thronbocytopenia, ‘i ncluding idiopathic

t heanposiyivap émilade dildentstaf ivianious buéfenabatent (e.g., Tris-HCI, acetate,

t hronbqocyt openi a; . tunor netastasis; uveitis; and
vagbesnhate), pEbansl ipnis stieneidy additiversuchap dgtegents and

Fﬁ%}ﬂﬁgﬁgﬁﬁg glitiﬁ tg%gg i‘/\g%gtl 86); ggPy%§Ptga;‘cg %@},ta-h ﬁ—?}%?cfa%% (e.g., ascorbic
CopbiNdilh \thétabRLITRE), PHERKY AFes (Iti%,uf‘l:ﬁ%léygbl, benzg\l/\?lﬁohol) and

receptor, hematopoietiC” factors, erl eukins, gr

f abtilidisg substahddsqdige dadtosd, heartriied); imevrpofaticdh £€ ake material into
states characterized by other synptons as well as = |

pl peicedate paepatiatiaes e polymeric epmpenpds sach aspalplactic acid,

PR DI AL 58 b i s Sy e o £ o8 B used, and

this may have the effect of promoting sustained duration 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 Ed. {1990, Mack Publishing
Co., Easton, PA 18042) pages 1435-1712 which are herein. incorporated by

reference. The compositions may be prepared in liquid form, or may be in
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15 general stinulators of hematopoiesis, such as IL-3

or G CSF. Ot her negakaryocytic stinmulatory factors,
WO 2a06/03683meg- CSF, stemcell factor (SCF), | euRemiua2005/034273

i nhibitory factor (LIF), oncostatin M (OSM, or other

nol ecul es w th negakaryocyte stinulating activity may

al so be enployed with Myl ligand. Additional

ex eifiedasowdyt, elitlnas lywpHikrat fpsi. el&hllslaheattl@ s@sthitfed3dLBase

20 co-adm nistration include IL-1 alpha, IL-1 beta,

| L{@grmylatigns pre also conemplatesl, as pre ’g'@psc&;‘r@d)formulations.

sti mul aa_’ri factar-1 (CSF-1), SCF, Gw CSF, granul ocyte

col ony &8 Eﬂ-ﬂiﬂgg%r@%ctor (G CSF), EPQ,

interfe 3 i :

| P bet SO PR K iRt e BRI Hos BTph RS nich are
5 addiesdriiee) gerfird e in ShaptdrB9ed Renyingtorse BHenhhéddtital Bdiences

ef fective anount” of a =25 sol uble mammal i an Ml

r e (390D r18thvEidc MagipBabkishing kay Eastiond? A 48042 which ishagein
megakar yoc s to fra into platel ets, on t he
e datapUted BY rhftrendioSand dorase Retisgp el raGlets, cps ules,

B, SRERLL 0Pk, ATKECLL KGR g RcRcinoia
adeh&dpsul#idromagbel i dsiol folhealdve the ?fe%@h@éorﬁp@sitions Cas, for
i nactivate the 30 ligand and allow the nature

10 negsikmple pyoteinaid micvospheres wpeiredsin US. Patepe Nae d, R5,673).
oS i S R e
- . b et
R R R MR T

th a&wg&ﬁdxpoppéa@,gﬁé sbRa doBA SO RES fof thd ﬂﬁ:r&;%éiﬁkeig given in
pati ent” can be nonitored by conventional nethods. 1n

c aSdwpidrellcoftMerdhalleKt,iMed ennPloammasceaties 9d8) etlited by G. S.

conpositions. 5 of platelets and/or gakaryocyt es and
15 ePanker ard (ST Rhedembwereinipcasporatad yceirTaled. n gencral, the

geperall y tai.ned experinental | t echni qu
Aot oB SRR FRIn SRR T Snd ! ERGRef P Rencs
AL allSwlot ggof_eétiﬁﬂ Ea:ghﬂm‘é?ﬂ{e! HEmRERRAVIESNRRNG 1R -elease
cells. Pharmaceuti cal npositions 10 In General The

pr ef thet biblogicellyoartalesnateriad inlds imtdstimgs of usi ng

phar maceutical __conpositions of the_inventive

conpounddso spraficablyrqemtemplated azemind siosagmiprmspegf the above
for_adm nistratio r injection, or f ora .

20 o IRGREY Ol [echRpR 8 RoplinsilgRAg by chemic ally
adph JHifibH 3b tRE oral dgﬁﬂﬁ?% effiéﬁ@idu@.",@@ﬁéﬁﬂg,l&e, chemical
enconpasses pharmaceuti cal conpositions conprising
ef heatifivatianoutempdfted is conpoavhanedt dflee 1éasy oné intoiety to the
together wi th pharmaceutically acceptable diluents,
pr eemperndvaslecyls itgslf, where saidiupiaty permits £a)j inhiiden of

an%/rgt%o y%{sr; larela?b) Eﬁj’%ﬂe 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, Abuchowsski and

Davis, Soluble Polymer-Enzyme Adducts, Enzymes as Drugs (1981),
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conpositions include diluents of various buffer

content (e4., Tris-HCl, acetate, phosphate), pH and
woamietm3etss engt h; additives such as detergents BQWUR05/034273

sol ubilizing agents ( Tween 80, Pol ysorbate 80),

anti-oxidants ( ascorbic acid, sodiumnetabisulfite),

preservatives ( Thinersol, benzyl alcohol) and

buHst &1tbes o st Rulests, ads. opdleyrimierstiehde, Neve ofqrky BitYi, opp 367-

of the material into particulate preparations of

PRy Mrwnaelorgial (E952) .k A ppl. Biorheme #1185 8 Oiher polymers that
pol ygl.ycol i ¢ aci d C,. Or, into Jlipo . al u e

D cr il el 576 Bolis Lo digffiant oA oty Rainote Erpsted
of c 0 . . gy ot . At ion.

Sufé)ﬁ 175 nmp 6 g;g%tlﬁ%-?] glgéréé; QF %?t?%%éﬂre] gel?11 b'toﬂg' %ﬁ% Gé gﬁ%lg%%s? e,

5 st abi | i By ofabtlelivdryl dosaie fornis litidadso pordiblateusé a balt of a
vivo clearance of the present proteins and
demiodifi¢d/aléphatigeaming agid, sehiasgodinm NS Zdyduexyhanzoyl]
Sci ences, 18th 990, Mack Publ i shi "

CART0T) BRPIBBASN ASh 88 Acasaep e Hanct AR B o the

, p@%g&rﬁerﬁcﬁt%ﬁ%%%gi%%ﬁtﬁfﬁ%@@nﬁgﬂefﬁé’émgéftéé%&%yrﬁﬁ Rarin

m or nmay be in
20358 uBad/IVER 00 skt A demtidteded dve hass Uahials

| yophilized form |nplantable sustained rel ease

10 f orandustécbhy Emnisph¢red ecbnologigsabeel USdatentdNpr 27824 e Oral
for nulgt ions. Oral ,dosa%e fﬁrgs,, Contenpl ated for use
hetBtendelieery campasition e Rfeheds s, which are 5

q . o Rord Nt
prar oot Faapo e Eof BusHAds Bl hpte AR AAS
Pudrivilhiién 60finEasditipatiteull 8R4 2n thd ozt bfgia@iddsor pellets of

i ncorporated by reference. Solid dosage forns include
t aparticks sicapboltesmm piThe formulativafdhe nmteriglfor capsule
cachets or pellets.

o | ngesr
15 erQmpaupEatiom cor %@%g 2h Ao W Gt B hiE C%ﬁ?f%sgaléﬂ}lgs or

i CratsHePREs [ T pedhp i RS paBp RGPt Gpression.
Li posongb] #a&ER% BV RhgBYerlts miksesl] Bathdhged.| BOHSSRSD

le,
may be derivatized with various polyners (e.g., US.
Pathentrobéin (6r @di3y8H63) mdy bel ésmnilatédb(such ap bydiguiseme o
solid dosage forns for the therapeutic is given in
CriaptreppheresneapyHatapn) and th I PAR pithig an edible

(1979 edited by, G S 5 Banker and.C. T. ,

20 | obtltct b gL LR B s LR ERe oy elor HIBHE
f ofj @t d QBeisl | 1 nclude the inventive conpound, and
inert ingredients which allow for protection agai nst
t he st o®mehnsniiluteorincreasa the eblemseof thie donepound of the
biologically active materjal in the intestine. Al so
spewientienwih gp inestpnatedal. athess diluentsseadd ivglude of t he

RN T SN A .
25 deLd Y6 nhSdifibl | RRERAY ind SEIER A0V air RforEAR1IsARE may also be
used as fillers including calcium triphosphate, magnesium carbonate and
sodium chloride. Some commercially available diluents are Fast-Flo,
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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| east one noiety to the conpound nolecule itself,
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proteol ysis; and (b) uptake into the bl ood streamfrom
the stomach- or 25 intestine. Also desired is the
increase in overall stability of the conpound and

I nstheds Explotab.rSodiain stardhi giecolatd, Aanbeadite, shdivehi es

useful as covalently _attached vehicles in this_ |

i nearhexymethyiicelldeseh altmamylopactinnsedipn plgérate, gelafin| arange

of such.npoieties ipncl]ude; PE copol yners of ethyl ene

o Lyt i R B SRRttt rndRE SRy beribfy SR o
d j : [ : [

gt BB, DRI ot B GRkinieltaRe 8 Y Indd IR ChfGh
Dagrichane resthe Fdovdured gonay mayAstdueidsas disizyegrantsand as
Drugs (1981), 92 WD 2006/ 036834 PCT/ US2005/ 034273

Hobielees anch Hesrepe indude powdeppd gumsyushasi agas danqyg or
Yor k, NY, 367- .83; K | . .(1982), T.
ApREREERY .i%@ﬁédl}%%u’ﬁbﬁ%@?%%lé%‘éﬁeﬁlc%| d be
us&i?’lhﬁég{fﬁ% y-1, 3-di oxol ane and pol y-1, 3, 6-ti oxocane.

Preterr ‘or pharnmaceutical usage, as indicated

above, BirkleREmaRtheaiidedisto loldahe dicrhpdetit agent tdgethgeto form
forms, it is also possible to use a salt of a

noa haid thbdéti autdkimich1 derinateripds frons naturakpeashiictmsuch as acacia,
Caprrisantl amhaee sndn somsn et thelhg bk ), eyt
SO{EQRHHQS(EQ;) ol ﬁ%t{)%ﬂ&h@@ Celép&%& L('ZMC@a PR ¥ih§PEYriBlidone

parin- tornula usrng as been
de(rovEt 4t Rpdioxyproipdseethy] ¢alladselGIRT) eotiRUbSth be used in
Em sphere 1?}é’\%hnc})’ ogi es. Sge US Patent No. 5,792,451, ‘
" " @caholidsalgtides tovgranudatepbe thdrepeaficd met hods". The

i TN SN I
0 RS AR B U Bl i

adfaRy 15 iRl 3 189 Et Hetdb e the thérapelBWEAH the d&Wvhl, and these
conpiessed plugs or even as tablets. The therapeutic :

c ocdrdinohuder lmyptzare chob Yinmiberh s sixanic. acidCxichuding sts raagnesium

fl i LI be jncluded. le, th
or SR P S0t PN S BB L P SIS BEFIBE by

FPeiarCieoe AN SR RO R RARREE D A A s

assitif gl fHifde, tiﬁé{gxﬁe%%mqlaﬁfﬁisﬁlfﬁﬂ% %l}%’@ﬂ%ﬁg atol of

flavoring agents. One may dil ut’e or. increase
v oV anieu ool dvel axonpigits) Carbotvex 4000 endi6ffOw th an i nert
materi al . These diluents could include carbohydrate

especi ablidantsihat Brghimpravedhe flonpperRaTEes ug diiring

ce} did88on and to aid rearrangement during compression might be
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,
dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic

detergents might be used and could include benzalkonium chloride or
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25 sucrose, nodified dextrans and starch. Certain
inorganic salts may also be wused as fillers including
magnesi um car bonat e andPCsa8200681034273
chl oride. Sonme commercially available diluents are
Fast - Fl o, Endex, STA-Rx 1500, Entonpress and Avi cell

Di sintegrants may be included in the fornul ati on of

t Hsertdetticapent ¢idoride. ThedistospoichtidbasgRniOdetergents that
Materials used as disintegrants include but are not

| i qauld detincludad dn theiirguilaon ke setfaptents are lauromacrogol 400,

di si nt t b d 93 2006/,036834 ]
S Bt Yeats polfomehy s R faseerates! castes ol 1 50 and

| | . .
gl %ﬁ; %‘P&fe%l Iﬁgﬂﬁtké%ag?, ﬁgs}dfghtecﬁ @g,%&g(b,“sﬁkfdéb ?ét%y acid

opect1 n, gl nate, delatin, "orange
pegtter, atdtbylcallplogermidnodrbeeymutiad eelldkabelr Thesnnftaiid
bentonite may all be used. Another formof the

di sivkd bgpaasent dn ghe farmulatom of theprateim ar derssediverajther
resi ns. Powder ed %E@f rr]g%\ be .used as di sintegrants and
as?ORg REaf & Mmpriuse fRrent ralipside powder ed guns such
as agar f g .

2od um ALY alsbIRIRERAER in fhOrhniRELH BRNMAL.

MayptaRe b &6k édmpPehiAd ! AddithrisanraehtisllpEgfihgttABgropertytire
form 10 a hard tablet and include rmaterials from

nafon irdtaprecthefaisy aaicls cdeic acil; limoleit acidaeanlitglesicacih
and gel ati n. hers include, methyl cell ul os MO) ,
et hyl @@Mrall% éeﬁemfgaw&?%ﬁmwm ﬁ%ﬂ%& &b%&gglpound of

ry BB il B LB REL ine By B pich it
USRLkHs8 by @hitheh aiffGsisR oy 1dRAfngd MedhamidhdleSs | @ms. Slowly
therapeutic. 15 An antifrictional agent may be

i ndégeniechting matrifesrmay alsodre infotpreatedhint@fieuformudation, e.g.,
prevent sticking during the fornul ation praqcess.

L ABinades 90&%&93@@10{%8119 o3 foppaf dirglease of the

t herapeut i c th ie.wal |, d t:he nAnpclyude .
o apaTofs baintaR B g mEtld (R oriR YR B peutic
”%iﬁ?e?h WR1zaA06E 61, Whe éﬁiz%fs, erRRssHGh aakhliBERRELDIE ENE
(PTFE), ‘liquid paraffin, vegetabl e oils and waxes.
Satnehibeaherbtiideali swassatet goeriter asé ¢pushchugout sluciugin a

lauryl sul fate, magnesium |l auryl sulfate, polyethylene
gl sjegle sprall gpening sluedprasmeatic efacihtomeanissigeatipgpalso

and 6000., G idants that m ght inprove the flow

ppbapvéara} ﬁg‘aelgy%(? ¢ ﬁ%s_ecﬁf tc‘duri ng fornulation and to aid

rear r anga{ERRbafiHss Al RS PHe B3 106N 2P AE$8dude a

The glidants may~i ncfude starch, talc, pyrogenic

sivariey afidugdrgdrhichdoald be appliad it @oaffng phd. The therapeutic

di ssol ution of the conpound of this invention into the,
agent could also be given in a film 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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aqueous environment a surfactant m ght be added as a
wetting agent. Surfactants may include anionic
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sodi um sul f osucci nate and di octyl sodi um sul fonate.
Cationic detergents mght be used and could include
benzal koni um chl oride or 94 WD 2006/ 036834 )
PCT/ USAQMEX 08#@icialbenight hensedrie provifleshe qpdnyumg filgy

potential,_nonionic defergents that could be inclu

P FoaiHe. (GERORB AL D GHITRS P D WP Fartrbnil §jiftEded
400 ol te, pol yoxyethyl ene

hgﬁg85§Xa @ﬁygggggibg, 10, 50 and 60, glycero

nonost palmbRarPaélyeay §afas 40, 60, 65 and 80, sucrose
fatty acid 5 éster, met hyl cel | ul ose and car boxynet hyl
cel | ul @dso cditenelstedfhereiaris pulmonhty delivarysdihe preseR
formul ation of the protein or derivatjve either, . alon
opratein(ar dariiasiven thrreply Lhe Profem{or deifiveLs delfyeretito

al be inclu ' . i ake
o i B St hilE IR Aid Oy RerRIBHE fhe 1Rl

Y %?Rﬁéﬁé[l lﬁ{iﬁg té Och_E Ylodd %éﬁﬁﬁ(@t@@r fr@ji drys efcihiksinelelecAdjei
actd, linolelfc acid and linolenic acid. Controll ed

r et alg FhadrarariReat (1690) 7R p659; Adjsieabl €199Phdntasnptlidnd of
this invention could be incorporated intg an.i
ibharmacentics 4961 48-44 (CRETQ HEABYA e Creduchi st ahd )

| eachin hani s . e ai
sl BHEMAE0E 15 Hppi B TEgacsl R chdo HRARIEY Phivbird et
f i T8t MdQ. Rbo $-anbiet chanithdasl. (1989), L.
A%mgy)'fgﬂnaﬁ At hg%%t?glgllsggt(?el easey)f%fﬁgt he cho(unds) L
ofCiirh t[ﬁvésvemunwsi(au/gmmnmn@bvkm e abrfMareh 1P90),
therapeutic system (Alza Corp.), i.e., the drug is
eridleossedization of Endisinsie Sy g PRIV iy

S NS R oS N gk 05 el
C T SRR 1 AR R R A S S BB EGosie G o)
| nElquslgtAet A2 St Dateht NUOBLS4,856 (dranaldcsitdxelappbiemlating

a coating pan. The therapeutic agent could al so be
gifsetor).n a fil mcoated tablet and the materials used

e  NERRBIBRACoDSsti U1 BRGSOl TR RIABLABARG P ide
SR s L PR T e e
O e sty gl geclsagiued
palagetiivhlers agtymorder ifheless ebaf whishpre éarsilior 4o ghosehe
:glglieicgi\;ln‘?}feearrit.asloinet Q}?etcif?cr gxa%);'}fé? rc])|f %:/or%?rtle%isallgffavgﬂggl%l c
devices suitable for the practice of this invention are the Ultravent
nebulizer, manufactured by Mallinckrodt, Inc., St. Louis, Missouri; the
Acorn II nebulizer, manufactured by Marquest Medical Products,
Englewood, Colorado; the Ventolin 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 suitable for the

dispensing of the inventive compound. Typically, each formulation is
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m ght be used to provide the optinmumfilm coating.
weoizbewrosesati ng nay be carried out in a pan coat BCTAIS2008/034273

a fluidized bed or by conpression coating. Pul nonga

delivery for 5 Also contenplated herein is pul nonary

delivery of the present protein (or derivatives

t hepeeifik-to The tipseobfedevi¢oempbsyiedadrid/ alay ivebie thered of an

the lungs of a manmal while i'nhaling and traverses

acrappsoptiatd prregellapt material) inl additign to dillyents, edjfivants

stream (Oher repqgrts of this include Adjei et al.,
P A i o RELTICTE 1563 1 IGRYS: © Adi o et Al (1990)

I nt er nat : td . - i de
acet at e)l;LheEir-lr-lg Sll]}g}]gg?ﬁlgl% Eﬁ?f&‘ g’é}‘?ﬁl"& %QY#S gg@%ﬂ, Be

5 Phasrapgeld. inlshrtisuigd fdrin wathlé3addi@gé %Eﬁ@(ﬂé 8izemf 1gss than 10
Hubbard et "al. (1989), Annals Int. d. 3: 206-12
( almafer tignoss) mosBpireferalily l5 to 3880 for mostBffertive delivery
I nvest. 84: ]1145- 6 (al-proteinase); Oswein et al.
( vip dhe dughlungaer osol i zati on of Proteins", Proc.

. R . . Kevst
(S}/ggonbi nan ggn%%i(j)r %C\%%' ﬁtarl?!)er éﬁ%ﬁlgfs?/ﬁ"ﬁgg{s% C&?Béﬁ§&%?e5 such
( 198&ehalose] FHBAMOL, 34861, 348358 14dtHéeE %B@%%Fb%olg@her

tunor necrosis factor a) and Platz et al., .
10 Patiegtedimts 501264k, inF6rihglatinrsonyy éndode DPIXT, DOPE; DEGC and
factor). Contenplated for use in the practice of this

AP o Nagreal or gy phetigguriagisatomagdeizsede REGraey begised

desi d f l. .y (del i f j

O B0 Eo e P AR Bt BB BBHAL G pestans,
MeLGER s cHADEekPRR! BhT beM3Ed PONERIIs AHIPG®le? reldldd &fhancers
which arefamliar to those skilled in the art. Sone

spenay be usxdrPélhdosd and vetbulosadenivatinads by be wdedi Aatino
suitable for the practice of this invention are the

15 Ul ecklsanay bs usedusuchess usedn artitffardesmplation. | i nckr odt ,
Inc., St,, Lowis, Mssouri; the Acorp |l nebulizer
manut act PSS SR JROSOTRE JTEEP AR BLRS SRRl e ol
N O S A e R e AR T
Nort h Caophiuvlationsshitdbde fopiuseal#h a riebulieer, efthatl ¢ or
manuf actured by Fisons Corp., Bedford, Massachusetts.
30 ulirpsenievibiyipiesdlyr eapoprise thednyertivi compaundidissedved in

suitable for the dispensing_of fhe inyentive : .
20 L oriAER G @ TR RLAHPT Wbt Bl ZRring ol Elologisalfpactive protein
200 S0 BPolktibn TRGariAalh ndfeld ffdde 4 BerkY RS 8
devi ce enployed and nay 1 nvolve the use of an
appirapld atoar fe.gh €bt proteimpstabilihtion Anddedilaeitntod osmotic
di l uents, adjuvants
pressure). The nebulizer formulation may also contain a surfactant, to
reduce or prevent 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 a hydrocarbon, including trichlorofluoromethane,
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and/ or carriers useful in therapy. The inventive
conpound shoul d nost advantageously be 5 prepared in

weoandeiosetsat e formwi th an average particl e sizeCofuskmss34273

10

15

20

25

30

than 10 m (or microns), nost preferably 0.5 to 5 m
for nost effective delivery to the distal |ung.
Phar maceutically acceptable carriers include

c adibhivrddiftiexromethangslichlehatbraBuormethane} ang 11,431 |

F GetRgRorpE e AeTORa S e galiphle SRR e
d . iC.
cenbrteninl i elte REBDIR ARcHIq ARG b{BkefRas 2

desﬂr‘i’ﬁ{té%@.ng the protein or analog). Dextrans, such
as cycl odextran, may be used. Bile salts and other
r el at edFenhahdions fondispeasingdrhm @gpowitlesinbabet device will
cel lul ose derivatives may be used. Am ng 15 acjds nma

becarspise sdirieladividedidiy PBrdFSO PR B |18H?ml\Y%8‘?m¥°“nd
L B il A58 bty REAR R B ot LOARRS SRrose,

r’types of carriers is

¢ ta]ﬁmoﬁtt?éhalﬁfe? bwyﬁidl%manfdarﬁéwkﬁcﬁ ficilusee dispbrsal of the
ne r
Cc

ul't zer, either jet or ultrasonic, will typically
oppwidee fidie thedevicevegc 500 A0Y ki weighted theforpgulationr
at” a concentration of about 0.1 to 25 ng of
bi ol ogi Qihexdelitarydonnst ein per nL of solution. The

f or nul afj | S04 ncl ude ff |
ugar ¢ Sagat ARl f BB BRI PRl Rsec

glf N%ﬁgiocﬁe% frerD RBRWY thl pa %e{lgtikl% Eg@treiﬁ £ fRd BbbaR RN

sOo contaln’a surfactant, uce or prevent

sugfreely aftdradthiageiragattiethendpetitie groduet w thaussd, without
25 atom zation of the solution in formng the aeiosol :
Fothmmexessitys farotepesition ohthe nreduetin thedungnFgrmplations for

onae desiveny fckans Hrose TR HesEas ob rra e tin Btz va
Sr %{J ) ﬁ&taa%{'oﬂ c%tﬁelt BicBLS nmBradids i2A68 BbntethiSlated.

ant” nmay be any conventional nmaterial enpl oyed

for thi BuediRRERerpof ucinveatiae chmpoahiis atsoaointemphted.
hydr ochl or of | uorocar bon, a _ hydrofl| uorocarbon, or a .

hy Buocdrdslivery hutnudletigns ereckn@wain dae avtdonane withgpegigstes.
2006/ 036834 PCT/ US2005/ 034273

di chl or 820%288%r onet hane, di chl or ot et r af | uor oet hanol ,

and 1, 1.2 i ALy the above-
t her eof ﬂ@ﬁ‘%%%%%%@@%ﬁ Ude  sorbita s ey
tr iRkl aslisiona will el dutermicledi by #wi adtemling bbysioian,
useful as a surfactant. 5 Formulations for dispensing
f r eonsidpringerariousdhetorsiwhicdemadify 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
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

further determined preferred structures of these preferred peptides

combined with preferred linkers and vehicles. Preferred structures for
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conprise a finely divided dry powder containing the
i nventive conpound and nmay al so include a bul ki ng

wageamstozessuch as | actose, sorbitol, sucrose, nRAMIUS2I05/034273
trehal ose, or xylitol in ampunts which facilitate
di spersal of the powder fromthe device, e.g., 50 to
90% by wei ght of the formulation. 10 Other delivery

f O&Hﬁseﬂiafeaérrdalpewdés Mstddigy TApIe M bER W OTRMI deljSeritles are
contenpl ated. "Nasal delivery allows the passage of

t hehpwat i Iolido Adtiy elppepsitlesterjeencesdire ebowy iaflicdd and

adm ni st eri n%nt he t herapeutic product to the nose,

wi ekggrdenline ecessity for deposition of the product

he | F I f LYE
 ncl ude T hose w th dSRPIoH orraoReR ki, |

5via transport across other nmucous nenbranes is al so
ontenplated. Buccal delivery of the inventive

¢onpound i s al so confEHPIAEEEYe Buccal delivery SI%Q A;‘i"'
fformul ations are known in the art for use with NO: ty
PPt OBRTETCORS SEER LedPs NTeriPRDby et BRI ICTWEEHRE €U [ Teh 9 Fo-
met hod for treating the above- described conditiops loop-
Wi 131 DEPEHETEF hPAET T t HEERRE Y EnehVHE)Y 1o My S PIUILEFREY Amp2
¢QnSi Al AGaVARb RS 1 kACHRRS Y SibebRELd ¥rdddeuBRt | PN Of
gdrugs, e.g. the age, condition, body weight, sex|and
qliletl ERARARSTIORLVEATLVEE e PEEY et HNG@?EN&?WTTPWT%Pl oh,
118 Oésﬁﬂ!&%g %és@@éd&ﬂ AR G RE C @l sRet Or s
(e PRISHTLYGP HorbOT TR BRAREy BEVWHVSERT | S Fo
of 0.1-1000 m crograns of the inventive conpound per Loop-
ki |BgrERYERNTH0 AGVEXSTASA t KPR Er BV §V10VA HABONFEEr ofr ans 5“"(';1
Pero:KidRaham e A%%Qiim%sgﬁﬁ‘}&ﬁ 48R AeBRALScIh e ,mke,Z)
ifnventors have determ ned preferred peptiT€ Sequepces
fl Gr51 rERVeRRgLess TINOYPIILYrEaTY PP TAY cFWE FNCORENNWIETBPVLD
QI Vi Iker D8 LAVROLRE Sed AN S a3 Ohr bl BE 6, dSL &L M npd
e PHTR b PR EHTESCPY T VY FEPRBROP T i ST TR DTSHES | 649 Fo
¢onmbined with preferred |inkers and vehicles. loop-
Pr efler FFEWKERT Y OF UV EKT g REEPENIAO YOG /3 GQBANCKEY @AGT
PG US2Q0R6A34 2 5Bkt RES@oRESHAT F5dsBRM 'G@':?s%m hdpgit €l i | R oY
[abl e 11 bel ow. Linker sequences are shown in bold.
A\GtT1ly eIHYeRROEER KEQGUERE ST eI hGWANGORED ST T afvaD
qEHn d&%%%ﬁ?& E&R?D%&qgﬂﬂéy%s%fsﬁlﬁf S4-GIQ0IBAL & S
9 LGP Y VPRFEPKPKD! BIMT SRTPEVVSEVVVDVSHE 650 Fec-
| -
51 DPEVKENWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQODWLNGKEY E?\?])g1
3Gl
101 KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG GGTYSCHFGP Iigker);)
151 LIWVCKPQGG GTKNQVSLTC LVKGEFYPSDI AVEWESNGQP ENNYKTTPPV
201 LDSDGSFFLY SKLTVDKSRW QQGNVFSCSV MHEALHNHYT QKSLSLSPGK
1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE 651 Fe-
loop-
51 DPEVKEFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY E?\?|B1
: 4G
101 KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG GGGTYSCHEG ,if,ke,i)
1. 51 PLTWVCKPQG GGGTKNQVSL TCLVKGEFYPS DIAVEWESNG QPENNYKTTP
201 PVLDSDGSFF LYSKLTVDKS RWQQOGNVFSC SVMHEALHNH YTQKSLSLSP
251 GK*
1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE 652 Fc-
1 -
51 DPEVKENWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY Ecl)\;ljg1
Cys>A
101 KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG GGGTYSAHFG ( )llz
iant
151 PLTWVAKPQG GGGTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP l,’f,ﬂé?y
linkers)
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1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLM SRTPEV
TCVWWDVSHE 616 Fc-

| oop- 51 DPEVKFNWYV DGVEVHNAKT

WERHBEGHSST YRVVSVLTVL HQDW.NGKEY Anp2 101 KCRUBNKZW0R034273

APl EKTI SKA KGQPREPQVY TLPPSRDELG G EGPTLRQW 1- 51

LAARAGGTKN QVSLTCLVKG FYPSDI AVEW ESNGQPENNY KTTPPVLDSD

201 GSFELYSKLT VDKSRWOOGN VESCSVIVHEA | HNHYTCKSI

S0SPEREDSICWOK T FFFCPPES PRPERY 3PS VEN EPPRBEB 15/ SRTPEV
T%%\E/épySHE 648 Fc- Loop- 51 DPEVKFNWYV DGVEVHNAKT
Jep¥ RVARBY.LICPE VMMN(H(EMIWEV (TEV\@DYISHEl- ) 1653 Fc-
KCKVSNKALP APl EKT| SKA KGOPREPQVY TI.PP . T'&%go
CEETPREHESY  PFYRETEY ¥FEE Wﬁk’j&ﬁé@ﬁh&ﬁua-v (2Gly
KGT YRS} A L EVESMNERREN RYKIERRRV D p2 8k 1 SRGSEBEESK linkers)
LTVDKSRWQQ GNVFSCSVVH EALHNHYTQK SLSLSPGK* 1
VOK TSEQRpeLCchA PEIGEENOY SHECEBBRPREY FYVE SRFPEV FEVWDVSHE
649 FGovihoR- ok sRRRYKENAAROYEMHNAKT NKPREEQYNS
YRVWSVLTVL HQDW.NGKEY EMPL (2Gy 1-01 KCKVSNKALP
| 5 (5] S (D] | ErE\'KI‘ ré-sz: o
loop-
NYKT TRERMRv20 Do oRESHT LM BKedvIVDKSRAQQVENY TMP20
EALHNHYTOQK SLSLSPCK* 1 NDKTHTCPPC PAPELLCGEPS (Cys>A
VL FPIRPRISSFL P SRTPES TERRBUSHE 850 = = 51 ot
DREVKE POYEMMNAKT  KRRERQNS I YRS et M HRDWI NGKE Yw/2Gly
FVP1 =01 KCKVSNKALP API EKTI SKA KGQPREPQWY linkers)
TLPPSREEIDSGFYSCHFTP KIRARNEY SCHMERALE T
G%;é% TC LVKGFYPSDI AVEVESNGQP ENNYKTTPPV 201
| LY SKLTVDKSRW QQGNVFESCSV NMHEALHNHYT QKSL S$LSPQ
PAPELEOGPS DYFYHE PP PSR TIEN] KSR PERAE 655 15513
QYWD /] RorrRd@P MM, AdMERMNAKT GLP1
<PﬁEED6$ﬁ§EW’$’5R35\9g@’W HPG%\/\%YMEY EMPL (4Gy  1-01 2Gly
KOV ShdkoAbRA AR | NEKTHTSEA. KEERREPOTYP TR PRGRERECTFEINGT Y SCHFSinkers)
i nkers 1-51 PLTW/CKP E{gNS
N e & L e e e s
RNIOGNYES S MEEAL bt YTREGKSivEk SRwo@SFsGevMHEAMDKTHT CPPLC
PAPELLGGPS VFLFPPKPKD TLM SRTPEV TCVWDVSHE 652 Hc-
251 HYTQKSLSLS PGK* ) ’
1 MDKTHTCPPC PAPELLGGPS VFLEFPPKPKD TIMISRTPEV TCVVVDVSHE 6h6 ch_
oop-
51 DPEVKFNWYWV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY GLP1
(4Gly
101 KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG GGG__HA_E_G'_]?F_T aners)
151 SDVSSYLEGQ AAKEFIAWLV KGRGGGGGTK NQVSLTCLVK GEYPSDIAVE
201 WESNGQPENN YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE
251 ALHNHYTOKS LSLSPGK*
1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE 657 IFc—
oop-
51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQODWLNGKEY ?ZNGG|2
y
101 KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELG GQOEECEWDPW Iinkers)
151 TCEHMGGTKN QVSLTCLVKG FYPSDIAVEW ESNGQPENNY KTTPPVLDSD
201 GSFFLYSKL'T VDKSRWQQGN VFSCSVMHEA LHNHYTQKSL SLSPGK*
1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV TCVVVDVSHE 612 IFC—
oop-
51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY I(\gyGol7
Y
101 KCKVSNKAL,P APIEKTISKA KGQPREPQVY TLPPSRDELG GLADHGQCIR |inkers)
151 WPWMCPPEGW EGGTKNQVSL TCLVKGEYPS DIAVEWESNG QPENNYKTTP
201 PVLDSDGSE'F LYSKLTVDKS RWQQGNVFSC SVMHEALHNH YTQKSLSLSP
251 GK*
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10

15

20

| oop- 51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL
HQOW.NGKEY EMP1 (Cys>A 3-01 KCKVSNKALP API EKTI SKA
WEGHSREEY TLPPSRDELG GGGTYSCHFG | a  vari ant REB/AIS2005/034273
PLTWAKPQG GGGTKNQVSL TCLVKGFYPS DI AVEWESNG QPENNYKTTP
w 4Gy linkers) 99 WO 2006/ 036834 PCT/ US2005/ 034273

201 PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVVHEALHNH

(TKSUSITSZPPS PARELECCE SVDRERHICRPC LPP@EEE.W’SVWEF PP

BOVEVERART KPREEVRET VRVURIETVE  BMENCREY Fhb20)

2@ y KCKVENKAKICKVSINERKR MPEKPQVSMPK@@%WPS

e Rt SR B Er J0T FPBULLabEs

BbYSEEYRVKSRYQRENYE SEOYAMIBALdv Nd¥TGKSASkEyTa6 1
| MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLM SRTPEV
CYA/VERSEIES 654 Fc- Ioop 51 DPEVKENWYY DGVEVHNAKT

KlekD

RDEL (5

SPGK

Fc-
loop-
ANG1
(4Gly

5linkers)

CRYRAETY MW ERY AW BvasE LU

a5l vEFSVERTYY PEEVERER VAR N SHHEEETRNOV SIS

PSD ANERMESANCRPENNESA Wt dovy | 11RKehele cedddwrkRirVL
FLYSKLTVD KSRWQQGNVF SCSVMHEALH NHYTQKSLSLC 251 S
LRADKIYEFDINES PREFGEDICDCPMOVKITA MBRPREEEGA SETRIDEAGLT
GYVVDNREE @?%’fﬁmﬂg%o Prynear2b EYKENNY, PQYEMHNAKT
(PREEQYNST YRWSVL TV NGKEY GLP1 (2dy 101
@Kvsmm@swwwpw Kwﬂ@qw TL PPSRDELG GHAEG

L 659
DEGP
GFY
PSDGH
PCK*

TFTSI

(

N

f

1

¥

KPR 7 3
PCKVSNKALP API EKTI SKA K REPOQVY TLPPSRDELG YA
|

R

i

1

¥

K

K

|

| nlznr c-\ 1'—'\1 \/QQVI l:ml\l\ KERLAAL \Il(f" DIYY‘TI/I\QIC

~

Fe-
loop-
ANG1
(2x
P peptide

w/4GIy
linkers)

LTCLVKGFYP SDI AVEV\ESN 201 GQPENNYKTT PPVLDSDGSF

FLYSKL T%kmf% CSVIVHEALHN

The compounds described above may be prepared as described

below. These examples comprise preferred embodiments of the invention

and are illustrative rather than limiting.

Example 1

Preparation of Fc-loop-ang?2

In this example of the invention, the disulphide-constrained peptide

TN8-Con4 was inserted into the human IgG1 Fe-loop domain, defined as

the sequence D137E13sL139 T140K141 (Fig 2A).

TN8-Cond QEECEWDPWTCEHM (SEQ ID NO: 147)

The peptide insertion is between Fc residues Leuisg and Thris and

includes 2 Gly residues as linkers flanking either side of the inserted

peptide (Fig. 10A). The Fc-loop TN8-Con4 construct is labeled

with

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. ¢

oli by

conventional methods known to those familiar in the art. Both clones

were found to express at high levels and almost exclusively in the

insoluble inclusion body fraction (Fig. 11). The isolated inclusion body
fraction (1 g) was solubilized in 6 M guanidine-HCI, 50 mM Tris, 8 mM
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251 HYTQKSLSLS PGK* 1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD
TLM SRTPEV TCVWDVSHE 656 Fc- | oop- 51 DPEVKFNWYV
WOMEEBISAKT KPREEQYNST YRVVSVLTVL HQDW.NGKEY GPe1/USABEW34273
101 KCKVSNKALP API EKTI SKA KGQPREPQVY TLPPSRDELG
GGGHAEGTFT |inkers) 151 SDVSSYLEGCQ AAKEFI AWV
KGRGCEEEGTK NQ\/SLTCLVK GFYPSDI AVE 201 WESNGQPENN

YKDEEP#&-@ T HEor 2hour. The
ALHNHYTCQKS LSLSPGK* HTCPPC PAPELLGEPS VFLFPPKPKD
TLNESEMPE/ @W@x@ﬁmdl@s wegepef ddedbromrtippolubilized

oY HRQSKRAP TR TS0 REPRERANG Telbhlieconsistfy of 2
e T R L

5 VDSBS iddE et NI A S i SPEKthd rdBKT bEERPS: 4 °C
PAPELLGGPS LFPPKPKD TLM SRTPEV TCVWDVSHE 612 Fc-
| owpth girrivREVENRicIdDEYENo N WEr «BRRFQINS YRy 4Itmurs, and

R e Sl BRI BT e v .
U B ESIGh eR AEIB TR e

YTEMSISEEE 07 BHartie HRBoPLERiBADBO 8IM8-Cond peptibod 8'#5564)
PCT/ US2005/ 034273 1 NDKTHTCPPC PAPELLGGPS LFPPKPKI

10 TL&4 SERPEDYTIRRAARMSIEZ653). Fc | oop- 51 DPEVKFNWYV
(4G y 1BUTHEGBRRAS REPERSTSHROR CAPRE POV “TIsPSRPRL G
NVRL TN REVBH ot R TR 2 R bphgses: Firsta

SR b B £ TR REN RN b iGN TIN u&l 50 mM Tris,
SLSLSPGK 1 MDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLM SRTPEV

TCPIADYSHE 168ded-writh thedfiltered 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 neutralized by a 1:4 dilution into 10 mM
NaOAc, 50 mM NaCl, pH 5. The diluted Protein-A eluate was again
filtered and loaded fo an SP Sephardse 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 NaCl
gradient, pooled and concentrated to about 2 mg/ml. The final pools of
Fc-loop TN8-Con4 (#6888) and the carboxy-terminal Fc TN8-Cond (#5564)
were evaluated by RP-HPLC (Fig. 13) and SDS-PAGE (Fig. 14). Both RP-

25 HPLC and SDS-PAGE demonstrate that impxroved product homogeneity is
achieved with the Fc-loop TN8-Con4 (#6888) relative to the comparable
carboxy-terminal fused peptibody (#5564).

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 peptibody

competes with an angiopoietin 2 receptor-Fc fusion for binding to
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51 DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRVVSVLTVL
HQDW.NGKEY ANGL (2x 101 KCKVSNKALP API EKTI SKA
WEGWREEY TLPPSRDELG GGGGDWIGDM pepti de  151PCT/US2005/034273
QVKFDAMVWMFG PRKEGGEDWIT GCDMQVKFDAM MFGPRKEGGG
GGTKNQVSLT w 4@y 201 CLVKGFYPSD | AVEVEESNGQ
PENNYKTTPP VLDSDGSFFL YSKLTVDKSR | i nkers) 251
e e 16bbdHY I BB BASEHE aprispoigtiex2 ppdepsor-Fe
The conpounds descri bed above may be prepared as
de$usiph édmopibord b llaseeseracpisng cormnzysee-bindedr r ed
enbodi nenfs of the 5. and are jllustrative

aRaefon ?‘Fﬂlj’raV@éI agtep! aprn UNitiosn cgpstant at 50%

b
oy ABRIANEC ) ThIY SpRHaH: ShBlvslslig: (AN TN Cond is
51 NE@ly a@wmmra&h&@af -t@iamal FcdBE(8/GeshA¢F 1g1@5)t he
sequence D137E138L139T140K141 (Fig 2A.). TN8-

b Nh(SFQOf tha\ﬁit-lopp NSﬁ@%pppmmdyn@@s comppared
'S er“%E aiterBanR] TRETCOH] BRRATRALIR Rore. JFyhBeridhe
g-ﬁ%& f%ﬁdggvg?l(e ddc%efi]s%éut&%%uﬁ ‘lzﬁﬁ% g%ﬁﬂ:ﬁbody

ca&&@%&t%& Bihd) kd NBt Cafesré u&epmmwd BQﬂMe “WhitdsackIRed
&

includes a 5 i nker and is | abel ed with Angen
10 cI ené sefEB40lled@od h AtI2driesir46888hantimisse4relraevested and

nsformed into E_ coli_ by conventiona mathod kn
to ks Fdsihaurs. Fach msinicual B sERM WasdrET ARGAPY

R AL TR L S 4y s
ThevittgfAleated-rhogs 2) WaslVeryt §1ﬁﬁ1dr0ﬂ1§'(\§roﬁ}>sV\ﬁ§re n%Iooled to
solubilized in 6 ni di ne-"HC1 Tris

104116W @@@@s@ﬁ&ﬂﬁz@égaﬁ@emﬁmml@ 8 Tter @Tﬁ"slrpgle%e(l Ablot. The

m) at roomterrperature with, mixin for hqour. The
15 deﬁ%ﬂlé’fr efthahanalzsls &El@ b@ml‘?aé&aﬁlé%w%wéh%h@a@&-lppm N8-

o oratepeedy and PR Rl SRR e bltbty ppgstots in

5 Ot Jbled mdudBety SR gﬁou’il tHEM K8t AR oulide8vith nthe
ol'ubiI'i zed pepti bodi were added drop wse to the

r eﬁppairdmu ldssr Thiis vestlt denidnsitates thad thRelowf dedigned
reactions were allowed to stir for 48 hours, and then
al pgpbedige pte aobdlessakiliz @@MW@&@WWM%
HPLC. The Fc-1oop TN8- Conﬁl 4m6f38§) i s considerably
nor e honogeneous in the EXAMPE =

Preparation of Fc-loop-myo7

20

In another embodiment of this invention, a novel, disulphide-
constrained peptide TN8-19-7 (U.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 Leu139 and Thr140 as an internal fusion in the
putative Fe-loop sequence DELTK of an IgG1 Fc sequence (Fig 2A). An
additional two Gly residues were 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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refold reaction than the carboxy-term nal Fc TN8- Con4

pepti body (#5564) 10 as shown by RP-HPLC (Fig. 12).
weoeuanisfozesati on of the refol ded Fc-1 oop TN3- Con4ramais2005/034273

car boxy- term nal Fc TN8- Con4 was achi eved using a

2-colum process. First a reconbinant Protein-A

colum was equilibrated in 2 Murea, 50 nM Tris, pH

8. bersathislacraherb] \(FigBB) heidf labéled etbrirepd8 260 dlhe dadf)@l}dterrnlnal

reaction. The columm 15 was then washed with 2 col umm

vofusien infludedifive brisrpedustipetaveenstbe Fowad TING-19-Gotomenve
voI unﬁsaof PBS. The pepti body fraction was eluted with
pH3 and quickly neutralized by a 1:4

il ut 0%&(‘&1%&«9#8%1 HrDR6260 LM N rmBineo HNRL by

diluted Protern uate was again ter

51 oa@iﬁﬁéﬂtmrahrr&%&@h@rd) thdRe dainiiliny i@xhbanigand srerdfodd to
(Pharmacia) equilibrated in 10 nM NaQCAc, 50 nmM Nad ,
p Hexpreshat @V@é apdalmest eeiusieely lﬂﬂi]éfh insplirtdd inglugion

coRoah A8 g 4hamd 45 e SO B ichisioh B frgetion (1 g)

R S0 GBS o6 o

anﬁﬂﬁ&&@ﬁ@&:ﬁﬁe@m@wmﬁixmng&rzﬁhmcnamae&@ﬁr&aafd
denonstrate that inproved product horm@genelt IS
10 acmctm‘ed peiptipodies Werel rebgldadigrapo tiae sale®dBedrintlasionsbadyy

ar abinfq' (x Jﬂ‘égﬁﬁ%wel%% E& H;;lél%%g AP J;1"1'15, f M cysteine,

ca e Ll '

fuJ‘ri ere eva uat Eﬁgﬁ g&g?ﬁr&ﬂ? %@@gﬁﬁ%{)@nﬁ&eg?c{l drep-
30wiishiotthk irefbl @ bukfee af 9C epich Qﬁi‘r‘ihg? TRE 8bRT reakHohdvere
format the pepti body conpetes with an angi opoietin 2

r eabpved & stif fryi 48rhdws, mmmen@liquots_mrwﬂﬂa&ﬂ)% 8P5%-

15 of PARE %ﬁ@%%%@?%%hﬁs%ié fla? ey BRecho-Ps Cingh T e
byfcfdnl'('f){oebc' ?&Cs?défgpﬁg%l%?e %:6\(2&"@)2 RP—HPL% (%-"'Ilg 53 in the

I nfrunodetection ne an 1 n

CORFbRIHeadtio” #an tHHua@bé%fbrﬁhﬁ‘épﬁc-Tm@-@xp {)hﬁsaly (#6826).
shows that the Fc-loop TN8-Cond4 is 5 fully active

r el at i vButificatien eeastaokieved hyi sm2dcokomil i@ocespAFirE g .
A CUTONITRU: 110 BT e
20 PR L8 BB R e fing eBehofly FROLY AP Hlcotumnn

p eﬂrtab Mwa@ﬁé@ WiHED c8funen RTBM’rﬁes & edhiliBrtRorb LSBT, followed

i njection, m ce were sacrificed 10 and serum
coby éccbhdrmAztolﬂpheb ofiPBS. dhetpeptibbdyrifrartivareaheuves wekh 50
and _ | ikew se at 48 hours. Each individual serum

s afpYIdNafdAcepl] Jand quisikly neutralized by a 1:4 dilution into 10 mM
NaOAc, 50 mM NaCl, pH 5. The diluted Protein-A eluate was again

25 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 ©f
Fc-loop TN8-19-07 (#6951) and the carboxy-terminal Fc TN8-19-07 (#6826)

30 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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western bl ot for detectable human 1gG Fc pepti body.
Since all the serum w thin each 5-nopuse group was
woenns/8683i| ar, the groups were pooled to all oRCT/US2005/034273
representative sanples to be run together on a single
gel/blot. The 15 result of that analysis (Fig. 16)
clearly shows that both the Fc-l1oop TN8- Con4
pephhbebd bt ddheevaal withythe Ecdbop TNBNO-OF ii#6 35D relaticy to
persists in the pool ed nouse sera-throughout the

48throrpmpanableearbesy-iptrhinabfused mepshody o826 hi s

result denopnstrat that the Ec-J oop desi.gned .....

ot botrua ik telitbasbdiasta raigh PRAsTES (i Tihibition of

pe i i i Lok . . .

P BB Eh AR APl i hiecito JUERRIH thEbiGHctivity of the
5a F@-‘Ycﬁig) TNBS19-07 (#6951} envaipbpédROthpepibele -teNEMAd-fdsion

(U.S. Pat App 2004-0181033-Al, which is _incorporated
by (#6826). dmctib)s axfsay heotbegneuets wers titnged against 4 nM

pebiNGe '@w”%@%%%ﬁgeﬁbﬂ%ﬁ%@m%ﬁ AR Segting
(PPl e R e Pl B T e e

ad 9@§ﬁlaéd)e aetivieies afd reépoeteliNg the-edféctipeadh@anasion for 50%
flanking 1inkers. The final Fc-1oop TN8-19-07 sequence

10 i singiibiddon3d®se). AilgsiexpsSimantishavs HisdithelFelenpTHsESEA7
Al ternativel a carboxy.termnpal fusion TN8- 19- 07
Wi Pﬁpﬁﬂﬂ%d%&%‘%ﬂbtﬁfamé fgﬁqw&%%%“ﬁi%ﬁg%gegg-t o 103 WD
2006/ 03 ..PCT/_L 427 r . '
36) - and oL HHLY S S M RS o TREUENAACABEN L5 cbirghred
fuss g daasé*gde&rﬁmmﬁsma@ﬁt@lpﬁ@o&;emm. tlhehkcstaa,
TNB-19-07 to serve as a linker. Both clones #6951 and
#6 8261 pwarfel 5t miveswerendabseidrsubcEtaneotislyyith etthey paptibody

net hods used by those famliar jn the art, and vveri?,
15 f oQPRPLEUSt 26 R RBAKE afrt HilgVrs P98! Weckgn misgywere sacrificed and

| usi ' he i luble iaclusion. B an -
(Frg i oacsi g o SR el SinleR vBfts hapOiiled A Hfise
(! 208 hies. Ilchbhlivdgdal derfmMvas avhidhret i twest@n Bibt for
Tris, 8 MM DIT, pH9 (10 m) at roomteriperature with

mi detegtabie hiaoizG-Fopeptibadyr Sohcanll the serdn eeithin each 5-
pepti bodi es were refolded fromthe sol ubilized
| nENISEGHOBPAVRS YeryeimyarHhe graupswers pyolgditaallenw i nt o

SRR TE R TN L
DL SR ) U G e iy i e
angeptibody petpists $n ey poaled imahwtsepy tIsDEghout the 48-hour time

course with no apparent loss. In contrast, the concentration of the
carboxy-terminal TN8-19-07 peptibody diminishes steadily through the

25  course of the study until it is nearly undetectable at 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 TN8-Con4
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15 PACGE and reverse-phase HPLC. The Fc-1oop TN3-19-07
(#6951) was found to be considerably nore honbgeneous

wopoikR36BLC (Fig. 5) in the refold reaction thRamwusSk®s/034273
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car boxy-term nal Fc-TN8-19-07 pepti body (#6826).
Purification was achi eved by a 2-col umm process. First
a reconbinant Protein-A colum was equilibrated in 2

M ur ea, TiH@ Iﬂ%lba'lﬁlleifvasg partBaddagtibedates e th Bxatrijde 1 and
filtered peptibod ol d reaction. The col utm was

t ruerUﬁaEh‘e d\pp. tho. 20@6}’ 02736192 (alse ECIY L&Y/ LOYA whirh is
%% fol |l owed, . by Eecol um vol unes of PBS. The
&RFOFPQWF%PYWS T8MFed with 50 nM NaOAc, pH 3

and qui ckly neutralized b ;Jfdgdil ution into 10 nM
NaOAc, 50 mM NaCl, pH 5. #’%#Uted Protein-A el uate
was again 25 filt ePreparatibn ofilednp2-tamdéi Sephar ose HP
cation exchange colum (Pharmacia) equilibrated in 10

m\/l NaOAhis saolgsmlraens pysmased Fhdescpbseipddy- 1003 075,

e e ShboB POt (e oS00 5 D65, g, which

NB- 19- 07 (#6951) and t he
cgrgglfg%/wt irP8ictafd B reRthel] (#6826) 3 0 were

eval uated by RP-HPLC (Fi g.Exampled SDS- PAGE (Fig. 7).
Both RP- HPLC and SDS- PAGE denonstrate that inproved
honpgeneity in the 1diepysationnfoBNg49-7

T RLOHA B PR S i e

C%@S&n&lqw Tl 740878 driRAMDED qdyzdoﬁ@&@@?cw&msoa /4@)71810f11ed

cel |l -based assay, whi ch neasures the inhibition of

mylDed¢. 40} 2008) gwdlichniy lareby inoprpomsed by defeventet.er mi ne

the bioactivity of ‘the 5 Fc-loop TN8-19-07 (#6951)

conpared to the car boxy-t&ﬁiﬂ@?_@usi on (#6826). In

this assay, both copsl kSn BEEE1LG 5. d agai nst 4 nM

myostatin and eval ' to inhi bi t

t MEhigyvRslkalleRvad k& as pEVihdlY deScrilBabitl @&t

| uci ferase reporter system The relative pepti ody

activities are reported afxamplefk ective concentration

for 50% 10 i nhi b|t| on h's experj ment shows

that the Fc-loop TREEES S0P MBE051) ret ai ns

full V. V. t

of the B E‘*f%@%béﬂﬂ%‘é%*‘é%’f %%ﬁ%ﬁaogﬁﬂ%?éqﬁ*gh%ﬁ@ Boitfined
téde) oVIPtevwes dder BNAnIOtHehpeph IHGU Fci-hosp dema[uﬁ}

this study, groups of 15 m ce were dosed

s ultefineshasoinelspquende Risres1pdpoKpoRig12Akonst ruct at 5

Bt i ced amibtre o ab e ARA HRSES0s e s

m ce Wofg. PAINGEHEGHi A wekh §) \eeﬂ(li‘ ganatTl"flfﬁo Eﬁﬁclu?@gb Gly

i ndi vi dual =~ serum was eval uat y west ern
residues as linkers flanking either side of the inserted peptide (Fig. 3D).

The Fe-loop AMP 2 construct is labeled as Amgen clone #6875.
The Fc-loop AMP 2 clone (#6875) was transformed into 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
in 6 M guanidine-HCl, 50 mM Tris, 8 mM DTT, pH 9 (10 ml) at room

temperature with mixing, for 1 hour. The denatured and reduced
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det ect abl e human 1gG Fc pepti body. Since all the serum
W thin each 5- nobuse group was very simlar, the

wanrospsesaer e pool ed to all ow 20 represent ati vePeamskms/034273

to be run together on a single gel/blot. The result

of that analysis (Fig. 9) clearly shows that the

Fc-1oop TN8-19-07 peptibody persists in the pool ed
@By wab hefoldyRbiront the stbulbitived inchesion bedydragtion Bioa

apparent loss. In contrast, t concentration aqf e
cEPB Grpox dsominia Voo A0 TE8a) SRS mM
steadily t t he . . Ihigbt
>S5RSl B B g A58 REBBbar sl A ikt the
ThisS1d Bt atSHoRSSstirbie. tTR rEfollieenctitesiwereaioveat to
may confer additional in vivo stability to the

ToNB- 16948 hopeptandodhen o wes evalepaddty FASHHAGE and

TN8- Con4 105 WO 2006/ 036834 PCT/ US2005/ 034273 This
ntsiveessdephess IPPEfar ed as descri bed above in Exanple 1

and in U.S Pat. . No, 8194 :
PCT/ USEHF 634 W%Aﬁ%%@he%g %%Qeé égic%l ncor}%%rkgétg'eg ”t?fza
L 112 M @&a, SR Tris,

e B e ey
2%_%3&5 230193ded puti ilehilterDd pep2ibpdg @efld kansion. The column
PCT/ USO4/ 10989, filed April 8, 2004), which is h r?b d
| nesrthon aashedvitlePepkitn volaapPEediilibraa ey Glore
TN8-19-7 Thi g nol e S pr r . '
By S volues o oG, 4 TegeRRafr AR5t bt AR

. 0 i iR intdé90 mM
%Mr@@ﬁ% f gﬁisl(a’sﬂcﬁggggi [ ncoél%o%?g:t’ye%ukie/&}%f er gﬁce.
Exaiphe, 30 thd RiElapsl 5. ofhotliltted RropeiBM? elirts was agrin e
was prepared as previously described in

Exiltepeband vastesh totaroPP Seplmrope b gaHomn ¢x¢ gﬁ‘g@’ lﬁg‘ﬁl%m

SIRALTER, S BN AR AP Shaee

A L e L eV

( SESikR:, WoleBind concentrated to about 2 mg/ml. The final pools of
Fe-loop AMP 2 (#6875) were evaluated by SDS-PAGE (Fig. 19) and RP-
HPLC (Fig. 20).

The final preparation of Fc-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 (Fc tandem AMP?2). In this comparison, the
Fe-tandem-AMP2 has a total valence of four AMP 2 peptides compared to
the Fc-loop AMP 2 with only two peptides. The mice received a single
subcutaneous injection of 50 pg/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 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
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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The Fc insertion is between Leul39 and Thrl 40 and

includes 2 Ay residues as linkers flanking either
wei20s/00683t he i nserted peptide (Fig. 3D). 25 TRET/US2005/034273

Fc-1oop AMP 2 construct is |abeled as Anrgen cl one

#6875. The Fc-1oop AWMP 2 cl one (#6875) was transforned

into E. coli by conventional nethods known to those

I NThédifférenanth wegall aumslitude @f phessponbe hiaybd #vehsequence

and al nost exclusively in the insol uble inclusion body

f r atthegregter yaleney of FadandwsnaA®P2i ncl usi on body

fraction (1g) was solubili_zed in 6 M

guani di ne- HC1, 50 M Tr i S,Ez@mée%, pH 9 (10 m) at
room tenperature W thpigbXidithn 6CAmdpHOUr. The
denat ured and reduced 834

5 PCT/ US2This/1A8k2ilR waeptépaoeyy asvdssarifeo] atey efinematripde 7, and
solubilized_inclusion body fraction by a 1:25 (v/v)
di uViokat-Ave @6084%a, 50 nM Tris, 4 mM cysteine, 1
nmnv cystami ne, pH 8.5. The solubilized pepti body was
added drop wise to the refold buffer at 4 Cwth
stirring. The refold reactmmﬁpl&ge allowed to 5 stir
for 48 hours, and then aliquots were eval uated by .
SDBh 7i@e eelltbased essaytd aptldbe mpagiremeritf ofcaryiostatimrsignaling
achi.ev. 2-col um process. First a

d using,a
10 reﬂ‘c’mﬂ%ﬁﬁﬁg“ﬁg& ein-A colum was equilibrated in 2 M
urea, 5 i i 249 ¢d plbddadeng 1ddife-sdeed
pept i bogﬁﬁ:}ﬂéﬁﬁe@?&%ﬁf‘&%g colum 10 was t hen
wagdirdtapslybtezh ook drelopedprgentd eq b pNIARE-Dic, wihichisenses
fol I 'owed bg 2 colum vol unmes of PBS. The pepti body

f r Mstastatingeictitinsighalingrsteas i e Rifac sedoywask| y
NatertgtS! byiubdpninsee SPrrernoatur (A BaTEg el
15 cxeiibiee EP el pefe? PO PG (i RibeR riggmal

Naphsmoed eldvh&RTATAIDx). Thike EM@REtlad yettoactdsmisblyer e
then eluted with a |inear 50-500 nmM Nad ~gradient,
pobiaesfeated intme skeletal sauscle-dedved 2673 2ekll Imednturing).
pool s of.  Fc-Ioop. AMP. 2 (#6875) were eval uated
508 PACEREGET i Tl RS pEESR oGS ObE)E Slagle Fighes led to
1 08l idRhARRLALA BACOE1 EEabRPROAN 1 enoIRS LR HHEL it vAlke! "

vi Vo ““mouse bi oassay agal nst a carboxy-termnal

20 PepipdMeivf HeetOng BbtH Wh obidein #hd BQHERCESnAlNK activifies in 96-
tandem (Fc tandem AMP2). In this conparison, the
FcwedrfdemativPe highdy aensitive and repuslusible poanneyP 2
pepti des conpared to the Fc-loop AMP 2 with only two
pepti des. The m ce received a single 25 subcutaneous
i njection of 50 g/kg of ei ti body while their
pl Jat el et e ﬁxgﬁ{Plg% , Y

In Vitro HTRF (homogeneous time-resolved fluorescence) Ang-2

25 binding assay (Figure 15).
Starting from a concentration of 100 nM, Fc-loop peptibody and
proper controls were serially diluted in HITRF 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-Europium (1.6
nM), Biotinylated human angiopoietin-2 (8.0 nM), human Tie2-Fc-APC (10
nM). Assay plate was then incubated at room temperature with shaking
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| evel s were nonitored over 15 days (Fig. 21). Wile

the Fc-tandem AMP2 induced a significant initial
woheie@Bet34i ncrease, the total response was CORpPIAIS2005434273

day 9. In contrast, the Fc-loop AMP 2 elicited a nuch

smal.l er response that peaked at day 8 and persisted

for 15 days. These results 30 suggest that the

ef foroagdurds Pk irekt fead@in 4 Reiblystdr enierdPlRterendpi (BMdy
may be much greater than the conventional
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v A nple 8 Preparation of
ab%%gﬁ:l:hl sﬁ@Pecup@&/%% pr g&Zr ed as described above
5in exanple 7, and in U S Pat No. 6, 660, 843. Exanple

9 1n Vitro cell-based assay and t he neasurenent of
nyostatin-signaling 10 a&xawiplg1lFi gure 8) To

quantitate rTyo and its Iock
| uci ferase E%Q}tl ‘@wf%ﬁf Qp ferred to

as pMAREs e 'BIW“I' ﬁ{be %?éﬁ%fe%tedwgéltﬂ{ebﬁélﬁ%ﬂi\élﬁler carrier fluid (1
signaling strength g& fg | uc vector was
28

c ox £BSuwitle. 1%’9/BSAD;cﬁ(bmc adizhdens AYHY, or5Emeg/ke of Fe-

10 ERANEL b e AR U e i 5P AR Sfrom cach

el KB vih EE? RO theTﬂé&o @)Mﬁﬁfsﬂnti@ intes h@parﬂ@&d%h@hbw tube
transfected into a skel etal nuscl e- der| ved

ce
| i andl them rpprdgrred tomaierptaingrs sentpiBnediD i H(I:?Z{e blood counts

| Sy et 91 BT X e*eé;%%t%%%d wipgen

| | ABY/INN20 b%ﬂanﬁl@zﬁ&ablbxh&dd‘br meuadﬂootg(BmgeﬂCmpo Shayiown,

andAct|V|nS|g ciivities in,96- well rmat .in
15 5 NG IRHI Ay aite O dpb i 1t PSSk Red b

In f—%ﬁg haopRgapeous ti me- resol ved fluorescence)

An%ﬁ%ﬁ&% In glg)ngﬂfgssay (Figure 15). Starting froma

concentration of 100 nM Fc- Ioop pepti body and proper

controls were serially dil ted HTRF buffer 3-fold,

9-tines across a 96-well alutlons were then

m xed WA AKEOTROliedaBen’ £ ?%ﬁmﬁmﬁr FiShie 18

bl ack, H;Erﬁj bottor%edaasgay pla 1%5(- ¢18)
20 St r ept a¥hdiUTF-Eapo piratifettin assely, usss biimazi megalkhlymblastlc

angi opoi etin-2 nM, human Ti e2- Fc- APC

.0
eukemia cell line (that responds to murine EPO (mEPO) and human EPO
(huEPO) 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 pl 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 pl of 10% FBS IMDM. The total volume per well is 200 pl 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 cells 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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nM . Assay plate was then incubated at room
tenperature with shaking 108 WD 2006/ 036834
WOCH6lSA305/ 034273 for 2 hours. Plate next refdTwsS2@5/034273
Rubystar m cropl ate reader (BMs Labtechnol ogi es
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(490 nm absorbance), limts not > 4.0 O D. Reference:
Yasusada M ur a, Keita Kirito, and Nori o Komat su

w0 208886834 Regul ati on of Both Erythroid and PCT/US2005/034273
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Megakaryocytic Differentiation of a Human Leukem a
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honol ogy nodeling, twelve different potenti al
insertion sites were sel ected based on sol vent

accessi [§Dthesepbardiad iprssiioe ; Sl’f@‘-’o 81 Wemrﬁaseﬁit@mg the TN8-
W t hi i nt

ana%mﬁs% s gt ol abfl kAL el e RERy o
%l vitto tagﬁ etﬁ% adidgi E&s@fljﬁ?%s aded whi@aRdnthined an

as potential 1nsertion 15 sites

ar Qs ﬂrﬁ%rﬁﬂﬂ §[@3K1€Q§l y5EEly0 @igirectad anid thallrigiid loop
%

below Table 12 peCIfIC |nsert|on sites for the
hu imsertigalsited L3 3Yy(EHD prmnaslry deseribedhs bt el ,d'?ﬁV@@ AERhfeLoop
CH2 P25-P26 Not preferre

PSR ating ORGUHBRGVEke AeLplded priHEd T tosted fo3agtivit

V65- A68 f
Vs 28 6B 5 LB 26 e
V89n &8 A elighs@idhg ih BAtHCRIR afd SHB HbiRinsiZnizhian IgGl Fe.

K107/ A108 - 1 |inker NLO6-P127 N106/ K107 -2nd Ex
ﬁpeciﬁraﬂmme insetiosuwers 3201/ W20 &), EHD/ 170 (CH3)

D137-K141 rid E138/L L
A8 DGR B b (e (o8 (asd) s
I ) -1
Site. - 1 - n D
onGT B S Y b I e TheMepnstrugts yrere
Sl ttPar%@éﬁneQ Sh{EE, colPESHventional methods known in the art, and
were found to express almost exclusively in the insoluble inclusion body
fraction. Interestingly, the H49/E50, 1139/T140 (G4-6) and Y77/N78

constructs appeared to have the highest levels of expression. The

F169/N170, S181/D182, K107/108 showed moderate expression, and the

G201/202 construct showed some expression, but very little.

Those Fc-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-HCI, 50 mM Tris, 8 mM DTT pH 9.0 (10 mL 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 Fc-Loop TN8-19-7 constructs to identify optimal refolding
conditions. The three G201/N202, E169/N170, and S181/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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QL67/P168 1gA, IgMinsertion site CH3 NA C183/S184

IgA, IgMinsertion site O these potential insertion
sites, six were expressed using the TN8- 19-7 peptide

i nser t WExgrapitmPedarddolelaintitions, fthe densivired agd reduced Fe-

efficiency and in vitro activity. An_addjtional. .
cboopIRNS-1¥ canauctaivere resvldsdAemahe QO{H@&% incfusion

l'i nker. system 3 y4 epgi.neer It h |G

RS SR Y RSO B A G Biushashic

| B, RIN_ASEMEE1 R, Nﬂ@gﬁtﬁ{eiﬂm dtiffifie PRI 5. Th
rgflgll\é[eé\,%g;%ﬁl’fled,%?%ér?g&tpgﬁ‘e for actT’vi%’y. Th%pgaven ©
nevlubilized pepibotifesrwesnsdded tisop-eite teetle tebsltdduffer at 4°C

i ncluded insertions in both CH2 and CH3

havignstigangrdhenefelskrepsiions wpre alieweditn g%rn?ér?r?sﬁéﬁﬁe@d
AP R S PR BT N AR, W)

angp; : 3 ' ' @ribed in E 1
<3018 o/ 0850 et dgtesed n gl

conventional nethods known in the art, and were found
to express al nost exclusivelg in the insoluble

i ncl usiBhe fioal poslsiofdai3osA140 (edOp NS, Y REN4ggand
E50, L1139/ T140 (((A- a [~ N7 uct .
oz Lt g RE PG AL R EA R & fletratgLin
B A R e R A
expybRssRon, but very little. Those Fc-Loop TN8-19-7
constructs which expressed well in E. coli 20 were
purified by first solubilizi nfatleldsol ated incl usion
body fractions in 6 _. M CGuani di ne- 20 is, 8 mM
DTT pH 9.0 (10 nL p&xpfﬁsﬁlﬂ’&laﬁ?@ R IEA ggéltﬁ%oom
tenperature wth m xppgederdbleFélloophtdmstractsar i ety of
refol ding conditions were evaluated Tor each of the
denatured and reduced Fc-Loop TN8-19-7 constructs to
identify optiml refolding 25 conpditions. The three
G201/ N202, E169/N170, and S181/D18% $ophsBiicts did

not refold well under any of the|centli{i8ns t{ested. O
the remaining foUmsédiond¥ite TNS- 19¢72cpnBtg utt s,

L139/ T140 (&-6) refol ded the best 8 Swhi Pelt he
remai ning thyee H49/ E50, Y77/ N{8O4Ad| KE07/ | A108

r ef ol ded wibth sufficient \Jli ald tao e =t her
purification| i HA9/ES0(CH2 domain) 0.182 2.08

L1309/T140 (G4-6)
(CH3 domain) 0.156 | 14.58
Y77/N78 (CH2 domain) 0.162 | 10.26
K107/A108 0.140 | 0.22

Among the four analogs purified the L139/T140 (G4-6) insertion
site analog was produced with the best purity and in the highest yield.

The purified Fc-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.
Table 14
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refold conditions, the denatured and reduced Fc Loop

woRBck96834 const ructs were refol ded fromthe sobabiusemends4273
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inclusion body fractions by a 1:25 (v/v) dilution
into 4 MUrea, 50 nm Tris-HCl, 0.16 MArg-HC, 20%
glycerol, 3 MCystine, 5 nM Cystam ne pH 8. 5. The 5
sol ubi | i _zedIpeftio et essedemy oathdadindribjtion assayoreshlis
refold buffer at 4C with stirring. The refold

reacti ons re allowed to stir for 72 hours and
subsequent | y_pur iF¢-beprdnsesiipatadaleaphi call I'Gso(nit) nal
purification was achi e44ESyY a 2- col ugmm 13.94
chromat ogr aghi ¢ pr oqass/iri4s(@iemcri bed i no.Bxanpl e 2.
10 The final[ pools of 3MN78140 (A-6),| HABSEHO,

Y77/ N78, and™ KIOFL10& wevse (ealupt ed hyo RBsHPLC and
SDS- PACGE, as itfftustrated in Figures 23 and 24. The

yi el ds ,gl,rleo mgéﬁga%g-g@@%@ttiéﬂ Ghald %vér@gﬁi't‘ﬂie? dnhfyzed for

Tabl e, 13. pression a puriftication

Yi RiRSbirefing @SR BrhEorEGsbHPBytems tFausple K10%/ AMNS was not
NU4 nm =0 Insertion Site'U" 0o E @ Cu (a %DE
H4@4ted i eQiindoffiiieit Sarhphe Rrogining afiemranalygiss Tde ICs values

0.156 14.58 (CH3 domain) Y77/ N78 (CH2 dqmai.n). 0. 162

10determicigimsing ghe manteg cg lm%sﬁg\é'ﬁ%tafladgﬁ%é%a%sayz were

pur.i f.j ed the - ' ' .0 Si

an%%fﬁr&%%%r%ﬁiégif@o Qé&%g?sgiétg(?ﬁéﬁuéri ?ﬁ% Oa%lﬁa{lltrg%f[hoeo p #6951,

hi @hesdas¥heFe.looy Ras@drsi £ 4T H3004nd WFE) Ni78Bhanebiegs

were further analyzed for functional nyostatin

r erelpiced abilitgtito gnladhit wiygstaisn (Bigame BA). Vithe Biacetd Fdiisbinding

I nhibition assay, as described in a%l e 9. 'ILheF

r eeperiments shavigd thattdsyeE50 and Y7I;7N bound the Fc receptor
comparably to the control (Fc-Loop—lkTN 8-19-7, #6951) with an ECso 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. Annong the three new insertion site analogs recovered,
K107/ A108 folded poorly, H49/E50 (CH2 domain) refolded marginally
well, and the two rennaining insertions at Y77/N78 (CH2 domain) and the
original insertion site of 1L139/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 TN8-19-7 in position
L139/T140 using symmetric G1y2‘ linkers.

When tested for retention of FcRn binding capacity, all the Fc-loop
molecules appeared similar in affinity with the possible exception of the
extended, asymmetric 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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L139/ T140 (4-6) 0.8727 Y77/ N78 17.06 Fc-Loop #6951
(139/140) 0.8335 The purified Fc-loop insertion

anal ogs were further analyzed for 5 FcRn binding

usi ng avBilaclrthe pusHiedsHsloesp cGastpliets Ki€é/acavedyvihe in vitro,
not tested due to insufficient sanple remaining after

anallyheised famasionab essagl (Jeble ) rapriginal dnsegtionsiten
skt Ry 283 e 8 HRoyitigtc e R e same

or_t.qi.nal reas the Fc-1oop
iﬁ%tgraﬁggﬁge%%o%g%g‘gg&a%%&@;ﬂ N78 showed a 10 reduced
abi | i t yTHi®wiotRidenhorestaihart tohiltgpledodp )donibias Britltiorthe
FCRn binding experinments showed that H49/E50 and
Y8 IgeUkd ashidertfied drFigure Lo mpal taberpte Bnsepdon of
contro] (Fc-Lpop-A1xTN8-19-7, #6951) .wit C50 af

- ercospenrdsac tsrertiinecdiea it of heheangtig and Fe
FayRL AR EnEeS% s %r%i?%ngMPegﬁigeQnﬁéi’ﬁ@{ ¥nal8s

the six new insertion sites evdl uated, three failed to

r eftfllAin g thdseifetibby dotWaing cahevdryrsgnifienntlnse réefobdding t e
anal ogs recovered, K107/ A108 fol ded poorly, HA9/ES0

( @fficidormand peptidedetivitur Haehl paptidgyiinsersion qombinggon can

remai ning ipsertions_ at Y7¢/ N/8 (CH2 domgj n), and the
orhegmaa‘rlguﬁﬁg OPtignzed e mepipyigs £ %‘t?fzfca'@ B%ﬁ?ﬂ% Wit h

an ext ' ' ; | . i gher
ot oi QASSE PieteBRY TR bE o] rlHAGE: ki Bhe

| NERIdr1iAB] SiibRIARANS &S Figire! 28 dMist Préeflegiblé ae@tlid sertion
lower yield than the original Fc-loop construct

( #6@FL13% THOYNad 1eo7additipnsil {oeps inl thed H24prain{§149/ES0
symmetric Qy2 linkers. Wien tested for retention of
Fersl B7AHANAY)- capacity, all the Fc-l1oop 25 nol ecul es
appeared simlar in affinity with the possible
exception of the extended, asymmetric |inker

construct, which seened slightly better. This was
consistent with the design paradigmto mnimze steric

i nteractions between t hAbbnewiatéenpepti de and t he

ECC-I?? Uglzzg‘g ne(gym'l o ertisae%ethrc}ulg X\ill)t ’ﬁgggégca 1§a3t?on are as defined

below, unless otherwise defined in specific circumstances.
Ac acetyl (used to refer to acetylated residues)
- AcBpa acetylated p-benzoyl-L-phenylalanine
ACN acetonitrile
ADCC antibody-dependent cellular cytotoxicity
Aib aminbisobutyric acid
bA beta-alanine
Bpa p-benzoyl-L-phenylalanine
BrAc bromoacetyl (BrCH2C(O)
BSA Bovine serum albumin
Bzl Benzyl
Cap Caproic acid
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VWhile all the purified Fc-loop constructs were active
by the in vitro, «cell-based functional assay (Table

ext ended, asymmetric linker insertion at the sane
site appeared to be the nost potent. 5 This work
denonstrates that nultiple | oop donmains within the
human 1@EL Fc, asCytdemtic T lgthphodytegure 23, will
tolerate insertion of bioactive peptides while

pr eser \ChgAdhe acEytpteyic dflypmhocytreapéigende and Fc

ef fect ctio u as FcRn bi.nding. Peptide

i nsert ioléﬁ%gﬁal oggﬁuﬁyﬂl}g)%c?%oqm%g eg&_rgg%to onai ns can
vary sigatfi cant Iy d j i ef ficiency and

pept i delgggi Vi ty.mﬁg&&gg tclgIL e/ u}%serti on conbi nati on

can bepdedi vi dual-(4/4-dpiniethylb-tdoxvaeiyoiatexyideneleshyl

and potency. Mre preferable woul d be peptide

i nser t iBATAt ar getéthylengesliaminriatiossetis@idiomai ns in

Fi gure 23. Mbst eferabl.e.are the insertion site
(L139/ fé%’) and (SR tRERROIS GRAL &%?Pﬁd‘?he CH2 donai n
( HA9/ ES@r Mlia and 95% { A Rns trometr
Abbr ev?éél‘%li%ﬁs use%(lz‘tz#r}%g ]ﬁ%}ﬁ?t ﬁgﬁspem fspggt ?ghe re
as defippg 20 beElg;\ﬁudpaji@tsﬁ, ot herwi se defined in

specific circunstances. Ac acetyl (used to refer to
acet yl dfradcr esi duggrengbBgthoxyeanpoaykd

p- benzoyl - | - pheny]. al ani ne Ag}l‘tacet itril.e ADCC

anti booé;% pendeneT qP?NtSFO YorBal et faaon; |,

am noi s tyric ' - al ani ne Bpa

p- benzo@ﬁt-phen?ﬁg aﬁlﬁﬁgﬁh@?%c bronpbacetyl (BrCH2C(O
BSA Boviqag ser um iadhndchit 30 Bzl Benzyl Cap Caproic
acid 114 WO 2006/ 036834 PCT/ US2005/ 034273 CTL

Cyt ot oXHGBT | ynphlsemoglob@TLA4 Cytotoxic T | ynphocyte

antigen 4 _DARC Duffy bl ood_group antigen- receptor
DCC Di c§FEbhexy! A BRAWIG oTRRne

1- (4, 4'1Qﬂdﬁt hyl - %-?—Ifdr%§9bg1¥z%tﬁgf3ﬁ¥| i dene) et hyl

HPLC high performance liquid chhromatography
IL interleukin

IL-R interleukin receptor

IL-1R interleukin-1 receptor

IL-1ra interleukin-1 receptor anta gonist

Lau Lauric acid

LPS lipopolysaccharide

LYMPH lymphocytes

MALDI-MS Matrix-assisted laser desorption ionization mass
spectrometry

Me methyl

MeO methoxy

MES (2-[N-Morpholino]ethanes-ulfonic acid)

MHC major histocompatibility complex

MMP matrix metalloproteinase
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EDTA et hyl ene diam ne tetraaceti.c acid EMP

Eryt hropoi etin-m netic peptide ESI-M El ectron spray
woamicaaédzen nass spectronmetry EPO Eryt hr opoi ePCI/US2005/034273

Froc fl uorenyl met hoxycarbonyL G CSF G anul ocyte

colony stinmulating factor GH G owth hornone HCT

hematocrit HGB henogl obin. 15 hGH Human grow h

hor roneMMPBt 1- Hydhtrix yhetalloprateinaseirtibitohi gh

performance Iiquid cb-iromatography [IL interleukin

| L- R i nNeQAuki n Mtlemmetatzo | L-1R i nterl eukin-1

recepto L-1ra interl - receptor antagoni st Lau
Lauric L’&I[%F’ LPS I? 611%5 earl de LYMPH | ynphocytes
25 MALDNgYlr Mat ri ﬁeﬁﬁé*?ﬁﬂ@d | aser desorption

i oni zation mass spectronetry M methyl MeO net hoxy

5 MES (2- NGIVor phol heojegtoarthdadtboni c acid) 30 MHC
mej or histoconpatibility conplex MVP matrix
mst aI I obﬂ@t ei nasenaulgugiir 2006/ 036834 PCT/ US2005/ 034273

net al ase h| bi t or NaQAc sodi um
acet at e l\@Nap i}gﬁﬁ%ﬁaﬁmﬁ? REST neut rophi s 5

NGF ner owt h r
N- net hyr- %yr r ol ?Q%gfyla%&eeg_&p% acIr yl am de gel
el ectropBeresi s Phosphate-buffered salme

10 Pbf 2,2,4,6,7-pendamethyldihydrobenzofuran-5-sulfonyl
PCR polymerase chain reaction
Pec pipecolic acid
PEG Poly(ethylene glycol)
pGlu pyroglutamic acid
15 Pic picolinic acid
PLT platelets
pY phosphotyrosine
PTFE polytetrafluoroethylene
RBC red blood cells
20 RBS ribosome binding site
RP-HPLC  reversed phase HPLC
RT room temperature (25 °C)
Sar sarcosine
SDS sodium dodecyl sulfate
25 STK serine-threonine kinases
t-Boc tert-Butoxycarbonyl
tBu tert-Butyl
TGF tissue growth factor
THE thymic humoral factor
30 TK tyrosine kinase
TMP Thrombopoietin-mimetic peptide
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PBS Phosphat e-buffered saline 10 Pbf
2,2,4,6, 7- pendanet hyl di hydr obenzof uran-5-sul fonyl PCR

weoabosrmeésase chain reaction Pec pipecolic aci d PEGUS2005/034273

10

Pol y(et hyl ene glycol) pQdu pyroglutamc acid 15 Pic
picolinic acid PLT platelets pY phosphotyrosine PTFE
pol ytetrafl uoroet hylene RBC red blood cells 20 RBS

ri boson®@N¥ ndi ng TFissee ne&dsElfactoever sed phase HPLC RT
roomte%er ature %25 C) Sar_ sarcosine SDS sodi um
dodecyl TEQ fate Fbr@nkopeietife- t hr eoni ne ki nases

t - Boc teLt, But oxy onyl , tBu, tert-Butyl . TG-.tissue
orowth TRATDr  CTLENERGTA e AR 1A oRe ligghdi
tyrosi ng.ki nase TNB Jhronbopoietin-m nmetic peptide
116 WO 2006/ 036834 PCT/ US2005/ 034273 TNF Ti ssue
necr osi ¥K act or Th&Kihasgbopoi etin TRAIL TNF-rel at ed

apopt osi s-inducing ligand Trt trityl 5 UK urokinase
UKR ur okikdase receprlonasge@reptascul ar endot helial cel |

growh (AELOT | V1 B Mas0ae] M ah a1\ 81 Ll RERS 0 VEC
VIP vasoactive intestinal peptide '
WBC white blood cells
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is an Fc domain nodified so that it conprises at | east
one X3 in a |oop region; X1 and X2 are each

i ndependently selected from-(L1)c-P1, -(L1)c-P1-

( Gt iPAaimed 13:c- P1- (L2) d- P2- (L3) e- P3, and
-(L1)c-P1-(L2)d-P2-(L3)e -P3-(L4)f-P4; X3 is

i idepentieamposiionet matter shthe fosinalaps

- (L5) c- P5- (L6) d- P6, -85?50 11 fF-(LG)d-PG-(L?)e-P?,
and - (L5)c-P5-(L6)d-PeVYUTye VP7O(L8)f-P8; P1, P2, P3,
ang P Al FRa-bCRARAIAN | v sequences of
pharmacologicalTy activée pol ypepti des or

phar macpl jg @hGR! domaigtrvdifiades thae § condprifs,at Rast aned XPén a
are each independently sequences of 1
pHaopaegloogi cal |y active peptides; L1, L2, L3, L4, L5,

3
t:’ o P Xaatt Saghandap e e L JL2p-
T it | ) s Eb3 Chal il wheseirsy apa 4.
TIEARIER O B p LA Sha AN er e 9) Spalich e,

wher ei nx3 B%Eé]géiﬁi&ﬂ? s%(éce@ﬂﬁbhsgv)@nw) GI5) Ep5s-(iohaPe) Fgﬁ)c-
4. The conposition of matter of aim3 wherein the Fc
d ofa{L18) a-Bo(fif)- Be and -G EptiEr(E 8) asit- @ e B {5 °SEQ | D NOS:
599 and_603 to 6(37. 5. The conp siii on of matter of

d ai m 1PWRaIE and Fé aree dgpe ¥ SERICRAS Fc

wridb el SRR be e MRS B P e,

a dss inserted into or replaces all or part of a
sequence selected from SEQ | D NOS: 621, 622, 624, 625,

1627, 6283, P6A%0ané B2 aré&ath iaddpésdently sefjuencemgiosi ti on

of matter of Claim®6 wherein X3 is inserted into or
3ophagsnagedegisally astiyeapaptisiesa sequence sel ected from

SEQ 110 008 £294 1528 17580 3% 80} Bl
Commoe. 4% s Ty B Cheiperauiy 0.2 1 1
2. The composition of matter of Claim 1 wherein a and b are each 0.
3. The composition of matter of Claim 1 wherein the Fc domain
comprises an IgG Fc domain.
4. The composition of matter of Claim 3 wherein the Fc 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
comprises an IgG1 Fc domain.
6. The composition of matter of Claim 5 wherein the IgG1 Fc domain
comprises SEQ ID NO: 599 and X2 is inserted into or replaces all or part
of a sequence selected from SEQ ID NOS: 621, 622, 624, 625, 627, 628,
630, 632, 634, and 636.
7. The composition of matter of Claim 6 wherein X3 is inserted into or

replaces all or part of a sequence selected from SEQ ID NOS: 623, 626,
629, 631, 633, 635, and 637.
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9. The conposition of matter of Caim5 wherein the

IgGlL Fc domain conprises SEQ ID NO 603 and X3 is
wonemrosesd4i nto or replaces all or part 5 of aPeemS2Ns©34273

selected from SEQ | D NCS:. 621, 622, 624, 625, 627,

628,. 630, 632, 634, and 636. 10. The conposition of

matter of Claim9 wherein X3 is inserted at H53/ E54,

Y88/ N8% cMhpeditidh bf ndkfd/of A4im QwAsRIY X? iFHhéertdl 44,
S186/ D187, 88/ S189, or (05/N206 10 11. The

conpdsitiseghofo.mat ter of Claim5 wherein the 1gGL Fc

donai conpri,ses SEQ ID 60 d X3.is i rted .

i nbo %{spa%}egn&? FRSHeT flaitg P ‘gﬂ%@&am@@f%@?@&m
from . 3 . ; ]

5™ G52 9l BB 8Pt Al o o

5 U ai ifhlsepfnened seletded Sron SEC BB NIDS: 1621} 628, 634,625, 627, 628,
Y81/ N82, N110/K111, L143/T144, QL71/P172, E173/N174,

S186/308632, 664.88Yd 6389, or G205/ N206. 13. The

conposi tion of, matter of im erein.the F¢c donpi
coﬁrﬂge‘l"s(’faﬂoﬁﬂ@ Oﬁ@m? : L"P&%} %Q% 36%@??‘3?1‘9 6?12]153?/ Es4,
mat t [ 3 erei n A he F '

conpry e N IR gL El QTP HF AR TG G/ Sro,

repl agag @ N@r part of a sequence selected from SEQ
I D NOS: 614, 621, 622, 624, 627, 639, 641, 644, 645,

10 andil.6A€ cdhpodition ob mutertafdrlamh Srmtherein the IPGH e damain
wherein X3 is inserted at H 0o/ FEioi, F128/ N129,
N157/qepsprisaerds 12 gYO: 6&41%1}@(?99, insergd iptoor rephicepalh pr part
D233, 234/ S235. 0Or (&252/ oty ot |
of - milCETES S5 FRp SFY T NG el SRS b2 eos,

an | o35 E%4 @0BBIdY 644/ The conposition of matter of
Claim 16 wherein the Fc domain conprises SEQ ID NO

6062 dfek Kinpesitivaef teattérrdfdClaimldpirberes AP is insenpedt at
30 of a sequence selected from SEQ | D NOS: 621, 622,

15 624, Ba7Es6Ye1/ NgoNnofKoy, leay T1ea@ir1 ARy 446/ Niro Swugf Dis7,
2006/ 3228534 PCI/ US2005/ 034273 18. The conposition of
mat t erisgrotey 3 niP erein X3 is inserted at H49/ ES5O0,

F7 : 39/ CEAAQ. /
ng%', f%’}i%ol %giél?ﬁmelz%%/ 51541,5%9 V&%%H@%%ﬁ%?%%g

~ conpasinhpeisesain B3 Bt dofmaGh.ai m 1 wherein the Fc donain
° %2 Irlelz (?oer;pggitigg%% n'fa(l:ttedroor}a(i:lgim 13 wherein the IgG3 Fc domain
20 comprises SEQ ID NO: 605 and X3 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 X3 is inserted at
Hioo/ Eao1, F128/ N129, N1s7/ Kuss, Miso/ Taon, Q218/ P19, Eooo/ Noz,
25 So32/ Dass, Gosza/ Sass, or Gosz/ Noss.
16. The composition of matter of Claim 1 wherein the Fc domain
comprises an IgG2 Fc domain.
17. The composition of matter of Claim 16 wherein the Fc domain
comprises SEQ ID NO: 606 and X3 is inserted into or replaces all or part
30 of a sequence selected from SEQ ID NOS: 621, 622, 624, 632, 636, 639,

640, 642, 644, and 646.
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20. The conposition of matter of C aim 19 wherein the
Fc domain conprises SEQ ID NO 607 and X3 is inserted

wonow/006834 epl aces all or part of a sequence seCeaiSew®s/034273

10

15

20

25

30

fromSEQ | D NOS: 620, 621, 624, 627, 632, 634, 638,
639, 643, and 644. 10 21. The conposition of matter of
Claim20 wherein X3 is inserted at @0/ E51, F78/ Nr79,

NI{B/ /Thﬁik@&lfdgﬂiﬂ(% of Athtter Of 684inP16 YhelrdiAOK3 iblirskr tedlldft2/
D183, (G184/S185, or (02/ N203. 22. The conposition of

mat t &t OFs00F7i Nrd Nvbe/iabm Mibe Tee, QoardPros, s 8s1/5P@,
I D @g%S and_X3,is inserted into or replaces all or
1

part '%g@hﬂgﬁ’&e sel ected from SEQ | D NOS: 621,

62 " 23.
S TRE tonitin e O i of Efr Sithe Bt U din, 2
i NserbBbraks ah1de4 Feldemainl40/ N141, N169/ K170, M204/
T205, @32/ P233, E234/ N235, S246/ D247, @48/ S249,

or205768/chz§sioraf nibier ob iihaisi 19 whepéinrthe tFferdopfaidl ai m

1 wherein, X3 | ses an i Qtensi p-2 (ang-.2

bi ndFAGESisss PHE R (el ansEX ipaseris o 0 §§pIaes all or part
mat t f ' rej 3 i Adi hd

sequ g)r% g %’eﬂ%@g Iryg ge[%’éeg{ﬁ% mg‘FS(Egﬁl %%2@’163%’ %%1’ ?g§%t33‘6&4’
The ¢o8m39l §4dPAndie4antter of C aim 25 wherein the

ang-2 binding 25 peptide sequence is SEQ ID NO 147.
2721. The coopustion ohmettemaf CéainoP0 Gleren2d wimsesied F£1

conprises an 1 gGl__Fc_donmain., 28. The_conposition o

mat t &s0/0%s1a7ad Nre WNiprd ey Miknd Ts@q%gglébﬁwéglnaswﬁ}c?m
618. O/§9. OTEC osition of matter of Claiml

wher eTf X Unpttsed>a  nyostatin bi nding pepti de

sep %‘é%on‘};fd?;iﬁ@l SPRRAE3 68 S1aiRET MIRZERDIHE 32 o aid0-

The conposition of matter of C aim 29 wherein the

my os catriprises SECNED Ni2l8dmdsXyisdnsertdédbirde loe ceppldcdsralhor part
SEQ I D NOS: 218 to 509. 31. The conposition of matter
of Ciohprsegeengeselacted FemnPBAIRY NPT PRl 628, 63 pet.$27, 632,
sequ € oS I 1 365. 5 32. The conposition of
mttg?&&@&%%\g% erein F1 conprises an IgGlL Fc

g O iThe cdtnpositiort O RRgiel 'Io%@ﬂé'\l%’l Q%Wl/\g@i'ei%fx% dBried at

avi ng the "'sequence SEQ
Hi12/ E113, F140/ N141, Nieo/ Kizo, M2oa/ T20s5, Qo32/ Pa3s, E2za/ Nass,

So46/ Doa7, Goas/ S249, or Goss/ Naso.

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
péptide 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 ID 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 X3 comprises a
myostatin binding peptide sequence.
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34. The conposition of matter of Claim1 wherein X3
conprises an 10 erythropoietin-mnetic (EPO m netic)

woepisiodesssequence. 35. The conposition of matt ecTmlk2005/034273

Claim 34 wherein the EPO-nminetic peptide sequence is
selected fromSEQ ID NOS: 1 to 27. 36. The conposition
of matter of Claim 35 wherein the EPO-m netic peptide

SeQOETKEcdrh CF&ELQohEéf Mehtter ofiSlaih 29 iRere@iMERSIng b9t binding
matter of aim 36 wherein F1 conprises an 1gGlL Fc

domai peBBle sHquenoeriseslacteshfrom SEQIEr NOIS: 21&tadOr
the se uenc of SE 615, .
ébgghq FERPEMTIAR é?a%?r & @@}ﬁl%m%?r@%%weﬁtamdmg
] O-mnetic) peptide
sequgp{ﬂ}[d%gt%aﬁ%% ls gjlgtlgné%- matter of C aim 39

5 Whgp el édirﬁDpEFB@oﬁ‘ df&ﬁateer FeThirl 81 SPRMRATE! ¢SmPEbEFARTEG]

fromSEQ ID NCS: 28 to 99. 41. The conposition of
natteﬁccwmaralmm wherein the TPO m netic peptide

e is SEQ I D _NO 28. Thecnp03|t|onof
%mworepa@lﬁpaffm%‘qf @aie @ﬁ}%%& eqyence §eQ ID
domai 12The conposition of matter of C aim42
havi ng the 'sequence SEQ ID NO 616. 44. The

COBPORAd ¢RApOSitiBRLf hat@dr SH@hith I Wheredh X3 XSmGR1Ees haes
a nerve 30 growm h factor (NGF) binding peptide

10 sequ argthropdletinondoreit (BBO2hiReH: )\ Sttty @3dRAG. 45.

conpositiagn of matter of C aimA44 wherein the NG-
gé The sepposiionsd paatta qf@%né&%m&h@@mm@

190 t.o CI aim1l
aner diopti sedens BB R PIROERE 22y or

( Bé&ﬁ)h@éd’iﬂ?@ﬁh@ﬁ@f IR SIERER 35 Hrein e FIRORARhEHON
of matter of Cl aim 46 wherein the BAFF bi ndi ng

pept iphptrlepeqnence 5 SHE) HOMNO: 2.r om SEQ I D NOS: 510 to
594. 48. A DNA encaoding a conposition of matter of

15 O &7-rhhe composifianof pratker of lewn 86 whereiy Fssargprines angGl

20

25

30

of 50. A host cell conprising the
expr ggsﬁ{n%ﬂ %ctor of aim47. 10 51. The cell of

0 St sl Bt benPor
conpAN@d61mhi chA conpri ses:
39. The composition of matter of Claim 1 wherein X3 comprises a
thrombopoietin-mimetic (TPO-mimetic) peptide sequence.
40. The composition of matter of Claim 39 wherein the TPO-mimetic
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 NO: 28.
42. The composition of matter of Claim 41 wherein F! comf)rises an IgG1
Fc domain
43. The composition of matter of Claim 42 having the sequence SEQ ID
NO: 616.

44. The composition of matter of Claim 1 wherein X3 comprises a nerve

growth factor (NGF) binding peptide sequence.

121



a. selecting at |east one random zed peptide that

nmodul ates the activity of a protein of interest; and
wQ30ds/03¢a3¢par i ng a pharnacol ogi ¢ agent conpri sPAQE/UAZ005/034273

am no acid sequence of the selected peptide as an

i nternal sequence of an Fc domain.. 53. The process

of Claim 50, wherein the internal region of the Fc

dofti hhe ¢empositiop af agatter. ofXCati 44 Thbereiro tesNGH bigtaign

T N
a6 o SRR el ISR S B

| i br acyivating Facte (BABFSHhahd p&513dY khosonal
library, org a _chgm cal peptél%‘?l [ b?ea f?rkgS 55. The
5 pr béedie eomppsition © matterrafiGainh 46 pvlepairatieBA BE bidHing

pharmacol pgic agent js carried out by: a. preparing a
gene P@é’%é?%ﬁ&?ﬂ&%ﬁﬁﬁ%m& omRHQ TR NESH5H: ce
en ' ' rein.a seque .the sel ected
Bt s de s ek
ar9) ArexpsiessivhNiebtdrenipsrisile daBINY i, 46xpressing
the gene Izj:llébénstrugt. ' 2 %/\D%O%/ g%gggﬁal%w&
PCX). Ushosisetizony3isifg thd bepressior veckeh EIChim 43,

j ruct is expressed in an E. coli

t !
o L G A B S o e o
f5d ' . f .. 9 58. T
BT B AR B et

has a.mlﬂpiagag; epi tope. 59. The process of C aimb50,
wherein'the protein of interest is a cytokine

r ecept cielecting affienspone ea;xsd@fﬁz@tle];i»d}j‘rﬁlb tMaehRidulhdes tike
domain is_an 1gG Fc domain. 10 61. A nodified
ant i boFHVEY RS @ Riokynaf interessrarich nodified so that it

R e ot NI
(b ik L e LM oy S s
P8 ademaath i ndependent!y sequences of 15
plggr The grgcgeisg g} l airancé(;, \x//\?hee'gpnt tih(g?;‘éernal region of the Fc domain
is a loop region.

20 54. The process of Claim 50, wherein the peptide is selected in a process
comprising one or more techniques selected from yeast-based
screening, rational design, protein structural analysis, or screening of a
phage display library, an E. coli display library, a ribosomal library, or
a chemical peptide library.

25 55. The process of Claim 50, 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 a sequence the selected peptide is
inserted into or replaces one or more amino acids within the Fc

30 domain; and

b. expressing the gene construct.
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L5, L6, L7, and L8 are each independently |inkers; and
c, d, e, and f are each independently 0 or 1. 62. A
wonromgsessior preparing a nodified antibody, whPCI/US2005/034273
conprises: a) selecting at |east one peptide that
nodul ates the activity of a 20 protein of interest;
and b) preparing an anti body conprising an amno acid
s 3. @hegrotesstdi€laieh 68 twhertp thagenacanshonp iy egiressedfin an
an Fc domain of the antibody. 123
E. coli cell.
57. The process of Claim 50, wherein the protein of interest is a cell surface
receptor.
5  58. The process of Claim 50, wherein the protein of interest has a linear
epitope.
59. The process of Claim 50, wherein the protein of interest is a cytokine
receptor.
60. The process of Claim 50 wherein the Fc domain is an IgG Fc domain.
10  61. A modified antibody, comprising an Fc domain modified so that it
comprises at least one X3 in a loop region, wherein:
X3 is independently selected from -(L5)c-P5, -(L5)c-P5-(L6)a -P6, -(L5)c-
P5-(L6)a-P6-(L7)e-P7, and ~(15)c-P5-(L8)a-P6~(L7)e -P7~(L8)&P8;
P5, P§, P7, and P8 are each independently sequences of
15  pharmacologically active peptides;
L5, 16,17, and L8 are each independently linkers; and
¢, d, e, and f are each independently 0 or 1.
62. A proceés for préparing a modified antibody, which comprises:
a) selecting at least one peptide that modulates the activity of a
20 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.
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