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(1996), J. Inmmunol. 156: 2221-30 1gG I1gA, 1gM TNF
receptor inflammation, autoi mune U S. Pat. No.
wGk28082020, or |gE disorders issued SeptenberPdBUSHOD@I712
(excluding the first domaim) 1gG 1 CD4 receptor AIDS
Capon et al. (1989), Nature 337: 525-31 19gG 1,
N-term nus anti-cancer, antiviral Harvill et al.
(1995), 19g&3 of IL-2 I'munotech. 1: 95-105 119G I
C-termnus of osteoarthritis; WO 97/23614, published
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anti-obesity PCI/US 97/23183, filed leptin Decenher
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surfaces to control wetting, static buil dinglJ-2ed.334:1697-
attachment of other types of nol ecul es ti90d;van Zee, K. etal.
surface, including proteins or protein resg .
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[0004] Polyethylene glycol ("PEG") conjugated or fusion proteins and peptides have also
been studied for use in pharmaceuticals, on artificial implants, and other applications where
biocompatibility is of importance. Various derivatives of PEG have been proposed that have
an active moiety for permitting PEG to be attached to pharmaceuticals and implants and to
molecules and surfaces generally. For example, PEG derivatives have been proposed for
coupling PEG to surfaces to control wetting, static buildup, and attachment of other types of
molecules to the surface, including proteins or protein residues. |
[0005] In other studies, coupling of PEG ("PEGylation”) has been shown to be desirable in

overcoming obstacles encountered in clinical use of biologically active molecules. Published



Proc. Natl. Acad. Sci. U S. A vol. 84, pg. 1487
(1987). 100071 In addition, PEGylation can decrease

w@e@va409@ggr egati on, (Suzuki et al., Bi ochem PCT/US2007/009712
Bi ophys. Acta vol. 788, pg.3 248 (1984)), alter (i.e.,)
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coli-based nethod allows display on the cell's outer
menbrane by fusion with a peptidogl ycan-associ at ed

wo popeodei n (PAL). These and rel ated net hods BCEUS2007/009712
collectively referred to as "E. coli display."
Anot her bi ol ogi cal approach to screening sol uble
peptide m xtures uses yeast for expression and
secretion. See Smith et al. (1993), Mdl . Pharnacol.
43: 741-8. The nethod of Smith et al. and related
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receptor protein and peptides selected by phage
di spl ay, which may suggest further nodification of

W b@7p2pvé des to i ncrease binding affinity. [ O0RABLS2007/009712
Conceptual Iy, peptide mnetics of any protein can be
identified using phage display and the other nethods
menti oned above. These nethods have al so been used for
epi tope mapping, for identification of critical amno
acids in protein-protein interactions, and as | eads
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oG i OREAER Aot B4 b 8 .
Naturé Si&e€nNas: 1 2’61’97@ ha‘hmmnhmgamdanéthudi are oéfetrbeé tpap'ipratem structural
1.S descrlb n ces is
analysif by Thear e s pHrarash aroy Hs B o e eadr P il bevveen a
receptB??thQﬁsanh Péptidaasleordiblyiphdgd Gisflay, Whichaniy suggest further

ermnally cross-Iinked Typically, peptide
mOdlleanPaPifé}se REPHECSIOrIBEGRY Ty m%?ﬁfﬁ ig to a receptor for

[0013‘;[l d?)“@é ?gb&&l tn¥méidsiof@ny prddéifiican be 1&bnt1ﬁER@smg phage display
n at | east one 1nstance (CTLA4)

t he
and th@ephfrrdeet pés megtiqnes abeve. cBirse meshodsiayF ﬁbwtbs%used for epitope
mappg%Tqu' 16&34%‘5%&5& 13 tlcay\QngQ)Oaud]sziﬂqtheP 1/0%%2 QQZ/a@@&‘?slgnd as leads

armacol ogically active peptides Bindin
for thEdistociry péinewdhgrapiviicrrgenss.obige Ferteseshele (1996ptGue Opin. Biotech.

7: 61(?J th ?F%]nd)eéﬁ%g}]ésv I %o%e%g@?stgd rrécjis@gfi@ﬁ’ﬁg%%ﬁmﬁggcal studies, such as

epitopshl mmﬂaﬂlhgleereSgere(mQ%)ZTﬁe Sdisdiss30(13)S19-BOnded Pat . .
SsSu e_ 30 998 &

o4 it R e BT P et L
of phdrkfi36logically @stvd peﬁkﬂés Stimantber af ﬁlchthdds; identifieglrin the art are

VVlghton et _al ; h@tur %
summgs6d 51 TE 3 A PSRAACEES GHEFOSL N eS8 PP SR acrps of which
is herPPIHc8HRFatbe By rdiBrend® Ibhe pharmacologxc activity of the peptides is described,
and in many instances is followed by a shorthand term therefor in parentheses. Some of these
peptides have been modified (e.g., to form C-terminally cross-linked dimers). Typically,
peptide libraries were screened for binding to a receptor for a pharmacologically active
protein (e.g., EPO receptor). In at least one instance (CTLA4), the peptide library was

screened for binding to a monoclonal antibody.



i near EPO receptor EPO-m netic Naranda et al. (1999),
Proc. Natl. Acad. Sci. USA, 96: 7569-74; WO

wON/1246%) published Septenber 23, 1999 | i nek€T/TSNPT/009712
TPO-mnetic Cwirla et al.(1097) Science 276: 1696-9;
U S Pat. No. 5,869,451, issued Feb. 9, 1999; U. S
Pat. No. 5,932,946, issued Aug. 3, 1999 Ctermnally
c-Ml TPO-mnetic Cwirla et al. (1997), cross-Ilinked
Sci ence 276: 1696-9 diner disulfide- stinulation of

hemat opoi esi SyfRAUOVbHruhcoMgicdilydfdive pebliaked di mer

("G CSE-minetic") Honne-Seylers Physi o Chem

365: 303-Bindingaerumet al. (1988), Ext). Hemat. 16:

274-.80 The protein lisged in this colum ound
Foryn of o asBYMSY ed pepf‘i;hof'é"?aec.dgo.g,'c EPO receg?eg?'{%gf%- 1
peptideept Or Jprofein 6f M cked bwctibity associ at ed peptide. The

references |isted for each clarify whether the

nol ecul e Y™M¥und by or minicked by the peptides. WD

intrap’c'ﬂfié’dg: lé4Eﬂ§’re€épdo’rr] USZ00 7T 8B8-mimetic / al KyWeigiton et al. (1996),

i SF-m metic Bhatnagar et al. (1996). J 3K

dinffidfer Med. Chem 39: 3814-9: mthber%——cs'%ﬁezglt}'gf%gu's'
bopded97), J.. Med. Chem 40: 2876-82; KatAlp- {73109 issued
(1991), EXp. Hematol. 19:481; King elune 3, 199 1O@phton
Bl ood 86 (Suppl. 1): 309a linear |L-g,feceptor

inflanmmtaory and U S Pat. No.— 5,608 035:
CerpinalbnsesERP Toeptsny - No.  BPOB¥™Yis1: (- P o) ~tzé9§8hi st*
crossdfnkdd. S. Pat. No. 5,880,006 "I L- | ra- nSsiemgs 293)464qhof sky

affer al . (1996), 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-Mpl TPO-mimetic Cwirla et al.(1997) Science
276: 1696-9; U.S. Pat. No.
5,869,451, issued Feb. 9,
1999; U.S. Pat. No.
5,932,946, issued Aug. 3,

1999
C-terminally c-Mpl TPO-mimetic Cwirla et al. (1997),
cross-linked ' Science 276: 1696-9
dimer
disulfide- stimulation of hematopoiesis Paukovits et a]. (1984),
linked dimer ("G-CSF-mimetic") Hoppe-Seylers Z. Physiol.

Chem. 365: 303-11;
Laerum gt al. (1988), Exp.
Hemat. 16: 274-80

' 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.



Proc. Natl. Acad. Sci.
(1996), J. Biol.
wW@bke07/1240907) , Pol .
(1996),
stinmulation of
(1996),
I mrunol .
| munophar macol

J.

| ynphocyt
serique (FTS) (

6:141-

93:
Chem 271

Phar macol .
PNAs, 93:7381- 73861

171: 30- 40; Yoshida (1984),

7381-6; Akeson et al.
30517-23; W ekzorek et

| i near Facteur thymnm que
es | nagaki-Ohara et al.
"FTS-m netic") Cellular

Int. J.

6. intrapeptide CTLA4 MAb

alkyfedd-A4- mi met i ¢ Fukunot oGatsFahimetcl 998) ,Bhadligatdthl (1€96), L.

ture Biotech. 16: 267-

lmkcd imer

eceptor TNF-a ant agoni st Takasaki

Nat ur e Bi ot ech.
Decenmber 3,

15: 1266-
1998 | i near

ant agoni st Chirinos-Rojas (1998),

i ntrapeptide C3b inhibiti
(1996), J. disulfide act
157: 884-91,;

(" C3b-antagoni st™) Protein Sci.

G 2007/ 124658 PCT/ usz’ﬁ@aﬁ“?f

3! A
Bi ocyteifpmune dseza*‘—s 523U 8 Pagﬁaﬁd“ 3L

di fferentiation,
heal i ng, tunor netast@sr
| i near C4 binding antimg
J. Biol. protein (C4BP)

i\ el eTel X

70 bonded ew&yéﬁaméﬂsﬁ@
t
s

70; WO 98/ 538
TNF- a recepthésrli_ﬂ!d!!'ﬁ_t9‘22376 -82;

J. Kihgetal (15613, Exp626.
lon Of Corrpl %a ol. %Qéﬁ EB\%@‘I

i vati on; aut of fiirun

bonded di seases NbrlkléléF”é%BE%%§©8),
7: GKQWQVIijnar

Banagasiisiou| | N U.Bi RadNgs;380,096;
_/)g Liln\?ﬁ.gﬁltyﬁﬂ (1496997) ,
) lgroc. Nat? Acad. Sci. 93:

7381-6; Akeson et al.
(1996), J. Biol. Chem. 271:
30517-23; Wiekzorek et al.
(1997), Pol. J. Pharmacol.
49: 107-17; Yanofsky
(1996), PNAs, 93:7381-
7386.

Chem 2

linear Facteur thymique

serique (FTS)

stimulation of lymphocytes
("FTS-mimetic")

Inagaki-Ohara et al. (1996),
Cellular Immunol. 171: 30-
40; Yoshida (1984), Int. J.

Immunopharmacol, 6:141-
6.

intrapeptide CTLA4 MAD

CTLA4-mimetic

Fukumoto et al. (1998),

disulfide Nature Biotech. 16: 267-70
bonded
exocyclic TNF-a receptor TNF-¢ antagonist Takasaki et al. (1997),
Nature Biotech. 15:1266-
70; WO 98/53842,
published December 3,
1998
linear TNF-a receptor TNF-g¢ antagonist Chirinos-Rojas (1998), J.
Imm., 5621-5626.
intrapeptide C3b inhibition of complement Sahu et al. (1996), J.
disulfide activation; autoimmune Immunol. 157: 884-91;
bonded diseases Morikis et al. (1998),
("C3b-antagonist”) Protein Sci. 7: 619-27
linear vinculin cell adhesion processes— Adey et al. (1997),

49: 107-17; PMemOSBRY009712




| i near urokinase receptor processes associated with

Goodson et al. (1994), wurokinase interaction with its
woremc/124d4 | . Acad. Sci. 91: receptor (e.g., PCT/US2007/009712

angi ogenesi s, 7129-33; Inteynational tunor cell

I nvasi on and application WO 97/35969, netastasis);

(" UKR published Cctober 2, 1997 antagonist") |inear

Mdn2, Hdn2 Inhibition of inactivation of Picksley et

al. (1994), p53 nediated by MinR2 or Oncogene 9:

Z25723-9; hdn?; antlcanlgm)\nh Bibfcicgeriot Bibcheth NIOWA) 523-8
Mol . (" Mdm hdm ant agQp,sd nebiida! @hor 269: 744-56; Bottger
et al. (1996), Onc:ogené1 13: lf}§214cir 7 linear p21 WAF1
anti-tunor by m ni cki Rgetave CgarYinet al . (1997), Curr.
activity of p21 W'F1 Bi obindidg") 71- 80 | i near farresyl

hnelalrl = ballLﬁlb"Hprl event ’Wm}arﬁﬂaﬁc et—at ngc.étﬂa‘.[) 1997’*’?@10]

transferase acfivation of ras oncoge g%%%g
li near RPEHCHRD: or anti - cancer by | di e

likhr al . ufckB3ek recept@rO Mairdteddes@bsogatedbithf un@ctqdmn_cm (1994),r as

Trends Genet 10: 44urc§}§1aseqa€:@g€£]@nmdrl"rgéflﬁatl thacﬁkel 91:
(1994), Nature 370: 527 Sge | inear. S §|3—§3 ant | -cancer
by inhibiting Pawsof°@Ior §i&- pagFss oyt gimema"(ma
tunmor growth with actimpatedidnvBiiesand 3: 4@alicaan WQPH3INR
Ki nases; treatnment Yu n@tasiddis); ((UO4), fudliheddetober 2, 1997
SH3- medi at ed di sease 76% g §4§ Ri ckles et al.

states ("SH3 antagonist™} 189 EMBO 1 _13: 5508-

5§04, SpdARs Hem2g| | Inhibgign pf inactjvatieg) of|  Pilsleygtab £1994).
23853- 6; Sparks et pald medialddPg Mdm28¢ 0COnchigint 9: 252309
Sci . 93 1540-4; US Pﬁt; Ml mmé 886, dx ere'l§ @)Wo?h
23, 1999; US Pat. No 888, 763, iss S’
1999 VO 2007/ 124090 SDWY"EJ%%’@WD‘@%R—E“ 265714456 Bodger

et al. (1996), Oncogene 13:

2141-7
linear p21 AT anti-tumor by mimicking the Ball et al. (1997), Curr.
activity of p21VAF! Biol. 7: 71-80
linear farnesyl anti-cancer by preventing Gibbs et al. (1994), Cell
transferase activation of ras oncogene 77:175-178
linear Ras effector anti-cancer by inhibiting Moodic et al. (1994),
domain biological function of the ras  Trends Genet 10: 44-48
oncogene Rodriguez et al. (1994),
Nature 370:527-532
linear SH2/SH3 anti-cancer by inhibiting Pawson et al (1993), Curr.
domains tumor growth with activated  Biol, 3:434-432

tyrosine kinases; treatment  Yu et al. (1994), Cell

of SH3-mediated discase 76:933-945; Rickles et al.

states ("SH3 antagonist") (1994), EMBO J. 13: 5598-
5604; Sparks et al. (1994),
J. 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 Pat. No.
5,888,763, issued March
30, 1999




i near pl61NK4 anti-cancer by m m cking FAhraeus et
al. (1996), activity of pl6; e.g., Curr. Biol.
W@ 2@449M90 i nhi biting cyclin D-Cdk conpl ex ("p PCT/US2007/009712

16-mnmetic") linear Src, Lyn inhibition of Mast cell
Stauffer et al. (1997), activation, IgE-related
Bi ochem 36: 9388-94 conditions, type |

hypersensitivity ("Mast cell
Mast cell protease treatnent of inflammuatory
linkdat €r nat i gigtk4appl i aad-taacer oY sdfiders rmbkaab echl. WIWO

98/ 33812, publi shed £c‘?1ll£ﬁ§€l6°£§t ryptasepf Adgyst 6,

antagonist") |inear

1998 ("Mast cell protease nhibltors™) Tinear HBV
core antigen treat mefit®4re PE¢ P51 Dyson & Muray
(1995) (HBcAg) i nf engIMQpléharnttnc")HBV) Proc. Natl.

lin au Dbl

2 m uv? l&llbuwnﬂmmﬂt_ﬁ‘l—ﬂ t asm
esion; Martens et a a
d| seases Biol. Chem 278" éﬁ'??%a‘ed( seél%ct‘"?r"n?% a4

ant agoni st") 36; Europ®atitigpattgad application EP 0 714
912, publ i shed Jur}a,pe'isens’l,ta&(} (Wﬁe@n, cyclized
cal modul i n cal nodul i n ant a mn[l.St Pierce et al. (1995),
Mol ec. Diversity 1: 259 Dednan et _al (1993) 1
lingjro| . (Skestpell Q@SNZSGE%W“BW inflyghaptogy Kd?‘“(“i‘%@)appl'cﬂéﬁe
f169 133-4 linear, i nfisofEd msdiited B - hOWDIG/33812 GablBddt
or International app gycli C itions
related to WO 95/ 1471%'1&%&%9,'9,%“6% [ n%"ggg?fn@?rgdl at ed
cel lular June 1, 1995CMapycgllRspiease i ncl udi ng pl atel et
thr orrb05| S, 6,

97/ 08203 publ | shed Mar ohhnbxaggr egatl on,

) r 1 X
OSt eo OSI S,

publ i shed®™ ? ogene}é‘lfegt?"l(J’g( éﬁﬂ—ﬁ%v P MR Hal A5k ,Sc"lerz’ ft
et al. 2194.8
linear selectins neutrophil adhesion; Martens et al. (1995), J.
inflammatory disecases Biol. Chem. 270: 21129-
("selectin antagonist") 36; European patent
application EP 0 714 912,
published June 5, 1996
linear, cyclized calmodulin calmodulin antagonist Pierce et al. (1995), Molec.
Diversity 1: 259-65;
Dedman et al. (1993), J.
Biol. Chem. 268: 23025-
30; Adey & Kay (1996),
Gene 169: 133-4
linear, integrins tumor-homing; treatment for International applications

cyclized-

conditions related to
integrin-mediated cellular
events, including platelet
aggregation, thrombosis,
wound healing,
osteoporosis, tissue repair,
angiogenesis (e.g., for
treatment of cancer), and
tumor invasion

("integrin-binding")

WO 95/14714, published
June 1, 1995; WO
97/08203, published March
6, 1997; WO 98/10795,
published March 19, 1998;
WO 99/24462, published
May 20, 1999; Kraft ct al.
(1999), J. Biol. Chem. 274:
1979-1985

cyclic, linear fibronectin and

treatment of inflammatory

‘WO 98/09985, published




treatment of cancer),
i nvasi on 1979-1985 ("integrin-binding")

t unor

wo 2ovear40pé br onecti n and treat nent of
98/ 09985, published WD 20076124090 PCT/ US2007/ 009712

10 extracel |l ul ar

1998 nmatrix conponents of T

i near

and (1999), J.

Bi ol . Chem 274:

cyclic,

i nf | amrat BCHUYED07/009712

and aut ol mmune conditions March 12,
cells and macrophages
somat ostatin and treatnent or
Eur opean patent application

prevention of

cortistatin

HOT TTOTTE- PLAGHGEAT | HHAGhoimninSdohdidehd. TARGR 125198 ApT 1 |

acronegal y,
ul cer, tuld
i near bagéiranral

i ssued

1999

Lantisnl 28, 1999 denenti a,
growt h, inhibition of
secr et i enmponepidal Bt i on of sleep or
anti biotic;
No. 5, 87 I i popol ysac-
sckhuges

neur al
septic shock

di sorders nodul at abl e by
charide CAP37 linear or

gastric

hor none

activity
U S Pat.

lingar daxi tPmaleEpinapd n ARFRPEH PHRSENERToR oD ©rPPsATPRignt application
EBménegpusiicidgdBnfors,i NCY U 3Ph gutiDsizdiApal
acids linear, cyclic MRBeiMpptaRae, W, H6s40070,

publ i shedcorsy@hi C,

publ i shed
1997 | i near

27: 4066- 71.
Acad. Sci .,

84: 8628- 32
Kitanmura (1993), BBRC,

neurodegegeratlve digprders Cct ober
CTLs can

gPengh 87

neural activity

(1987),

30,

“®24, published My
2, 1997 linear THF- garene@wBunkibitieiqf (1988)
i near Amsihdie §eoRf@(

(mﬁggggg%pégrenonedulYin

Bi ochem ,
Proc. Natl.

U.S. Pat. No. 5,877,151,

linear bacterial antibiotic; septic shock;
lipopolysac- disorders modulatable by issued March 2, 1999
charide CAP37
linear or pardaxin, mellitin antipathogenic WO 97/31019, published
cyclic, 28 August 1997
including D-

amino acids

linear, cyclic VIP impotence, WO 97/40070, published
neurodegenerative disorders  October 30, 1997
linear CTLs cancer EP 0 770 624, published
May 2, 1997
linear THF-gamma?2 Bumstein (1988),
Biochem., 27:4066-71.
linear Amylin Cooper (1987), Proc. Natl,
Acad. Sci., 84:8628-32.
linear Adrenomedullin Kitamura (1993), BBRC,
192:553-60.
cyclic, linear VEGF anti-angiogenic; chncer, Fairbrother (1998),
rheumatoid arthritis, diabetic Biochem., 37:17754-17764. -
retinopathy, psoriasis
("VEGF antagonist")
cyclic MMP inflammation and Koivunen (1999), Nature

autoimmune disorders;
tumor growth
("MMP inhibitor")

Biotech., 17:768-774.

HGH fragment

treatment of obesity

U.S. Pat. No. 5,869,452




cyclic, linear VEGF anti-angi ogenic; cancer,

Fairbrother (1998), rheumatoid arthritis, diabetic
w®@e@chetwn) 37: 17754-17764. retinopathy, psoriB&I/ES2007/009712

("VEGF antagonist™) cycliciMVP inflammation and

Koi vunen (1999), Nature autoi mmune di sorders;

Bi otech., 17:768-774. tunor growh ("MVP inhibitor")

HGH fragnment treatnent of obesity U S. Pat. No.

5, 869, 452 WD 2007/ 124090 PCT/US2007/009712 11

Echi St at i Fonisiabih D1 1 oninﬁfbmanla atp&'le&tt GnG4n15B8)) 1. Bil. dBe0] .

Chem, aggregation 263: [i
aut oant i body SLE WD 96/ 3 %‘%& "nubl qhﬁq?@?g

lint996 GISLE aptepiibedsuppr essi chFof tunor VOIPRARE: Ruplishyd.
(1998), netast aS| S FEBS Lett 441 (1()dtob203 4996

anf Lnhocnhn anda H ol 1

HT—pTooSP } u e e ot e aCl y LS
et al. 5135‘)1&’ Proc. SUP%ests'gn%ﬁEédﬁti phl'cs)lﬁ wgslé%i(l 3

Acad ScimewigAsoe gl KESHeE] A2

(APS), idaposioriid Ol efdothdinflced adiination], ) BiaereOLBMELI), Proc.

syndroma Nat | .
anti bodi e onboc ; mk €C ¢ 0SS
linear T fw Rec ep%‘&c;??ogflmg ed g}ggm E9 oviLes Sfg:{f@‘l&‘l()ghed

beta chag'yoppril 18, (ARSHEOmREPPF o) j 1'8H4t i ve,
antiviral (WOPQO/ 01402, phbomeed January 13, 2000.

anti - i schgm,fies 9r OW nh,mog%@g@agd publ i shed
hor none- | i berating December 1999. anti -angi ogeni c

WO 99/ 61476, publ i shed*“Bet ERSE > 1900 | bnoss
lidpopt osTLetGorrpot ; tr eat ribete\D 99/ 38WIEL/ 1t ruBkréed of
T cel | - asp@fdn@hed Aug. 5, 1999. di soaglans 1% g.

2, published
January 13, 2000.

WO 99/62539, published
December 9, 1999.

WO 99/61476, published
December 2, 1999.

| eukem a, T cell

anti-ischemic, growth

hormone-liberating

anti-angiogenic

linear Apoptosis agonist; treatment ' WO 99/38526, published
of T cell-associated Aug. 5, 1999.
disorders (e.g., autoimmune
diseases, viral infection, T
cell leukemia, T cell
lymphoma)
linear MHC class 11 treatment of autoimmune US Pat. No. 5,880,103,
diseases issued March 9, 1999,
linear androgen R, p75, proépoptotic, useful in WO 99/45944, published
MIJD, DCC, treating cancer September 16, 1999.
huntingtin
linear von Willebrand inhibition of Factor VIII WO 97/41220, published
Factor; Factor interaction; anticoagulants April 29, 1997.
Vi
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

inflammation and cancer

Bama (1994), Cancer




| ynphorma) |inear MHC class 11 treatnent of autoi mmune
US Pat. No. 5,880,103, diseases issued March 9, 1999.
wo 2eveaz40amdr ogen R, p75, proapoptotic, useful PCI/VE007/009712
99/ 45944, published MID, D@L, treating cancer
Septenber 16, 1999. huntingtin |inear von WI| ebrand
inhibition of Factor VIII WO 97/41220, published
Factor; Factor interaction; anticoagulants April 29,
1997. VIl linear lentivirus LLP 1 antim crobial US
Eeéltt |\lglpraenh’(t‘l;mty07d [ szued Aug. 3T, pddbol. InnfuR@ker.
a- Sl eep sleep disorders Gaf (19 tides
Inducing Peptide 7:1165. |inear CE Rp§3§23|’8\(/§€%
liieprf | anTfeimofctiattiecancer BAIHWHY (1994) , Sueihd@p2)\ome.
2007/ 124096ptik&sT/ US2007/ 009712 12 Pr aBiedham (FORR)L
I mmunol . | mmunot her. 38:38 (1994). I1]88a%s.
SpermActivating infertility Suzuki (1992) _Conp
lippt | des *Bioserisim  PHipaRigpoictic fom:fe7 9, Lynfqieen (1999), L
angi ot ensi ns hemat op@iaetytepehiacdnditisnst OferibdoniRey.c84(4):223-

(1999), J. hematocy Ql@g i 0 Per i odont al
Res. 34(4):223- frnmhg!ggé‘”tgg détg QP%S 228  line

liggpry- 1 gpAHVAi8e4L Al DS Cha?P"('iI%S) Cel thap 8938 Cellgd:481-
i near PKC i nhi bition of bone resorpt686n I\/bonga

ant i m grobl al I—llgrw g (1994 , I\/El;ho S

1,-2,-3,-4) Enz. 236:160-172. |inear pis )

lickkiNP- M dafnsics @NPE - t unDr aRamdi2000) , HNavis (1989 Retods

Bi ot echnql 2, 384)194 198. linear gpl 30Edz| 236: 1801 R2gONI St

-(-.’r"

'"%96‘1 ] ageﬁ’mot herC'aut 6
publ i shed ePB2nt, cartil age, Oct. 7, Bigigghnol. 18:194-198.

linear gpl30 IL-6 antagonist WO 99/60013, published
Nov. 25, 1999.
linear collagen, other autoimmune diseases WO 99/50282, published
joint, cartilage, Oct. 7, 1999.
arthritis-related
proteins
linear HIV-1 envelope treatment of neurological WO 99/51254, published
protein degenerative diseases Oct. 14, 1999.
linear IL-2 autoimmune disorders (e.g., WO 00/04048, published
graft rejection, rheumatoid  Jan. 27, 2000; WO
arthritis) 00/11028, published March
2, 2000.

[0015] Peptides identified by peptide library screening have been regarded as "leads" in
development of therapeutic agents rather than being used as therapeutic agents themselves.
Like other proteins and peptides, they would be rapidly removed in vivo either by renal
filtration, cellular clearance mechanisms in the reticuloendothelial system, or proteolytic
degradation. (Francis (1992), Focus on Growth Factors 3: 4-11 .) As aresult, the art presently
uses the identified peptides to validate drug targets or as scaffolds for design of organic
compounds that might not have been as easily or as quickfy identified through chemical
library screening. Lowman (1997), Ann. Rev. Biophys. Biomol. Struct. 26: 401-24; Kay et al.
(1998), Drug Disc. Today 3: 370-8.



arthritis-related proteins Ilinear H V-1 envel ope

treatment of neurol ogi cal WD 99/51254, published
w@e@ra49degener ati ve di seases Oct. 14, 1999. PCTES2007/009712

I L- 2 autoi mune di sorders (1&.g., WO 00/04048,

publi shed graft rejection, rheumatoid Jan. 27, 2000;

WO arthritis) 00/11028, published March 2, 2000.

100151 Peptides identified by peptide Iibrary

screeni ng have been regarded as "l eads" in

[0016f Wsicemr%unﬂéﬁ PePga@nge bhly rﬂ&fgma?plyrs@etﬁll@fn drhajuebey sigte and

uséd as therapeutlc ag ents t hepnsel ves Eﬁ
undergy ghemnigal andcphysisel %Fe%a atinaye mgomk?elOFSa%'{"aP&?gfcé Spdfy during
proceéth AntOst&ilakb ehd@ﬁw‘h?ﬁﬁlpeﬂlﬂé topdHilonsCiflaquédis solution undergo
earance nechanisns 1n the reticul oendot hel j al
hydrolypist ewsh asrdepmidationyand peptideghand-aleayase ( EpexsiecisFoprsyent a serious
168 lalimidiSerarb h
o ARSI RU0 R g it BBt pumans
withirdla dgﬁﬁe&ircg:sage mngabassvda:wh)blaswhbactd’etyl gn of organic
s t ha t .be : '
oot R3PS, e AUl B 3Ll 8 sy for many
diseasz€ (2@ ﬁffﬁg thé Budmmam p()ﬂJS]St?()n HHchcRethe aBilgp oy the tBemapeitic peptibody

to remp 5t 1C BipgaCe A A ROPS DG PR RSOGOy AD S cpnditions
and theB®bGretM fo’i'ﬂaMent@W Vibd Bk ﬁkﬁﬂieled add@ssed0Mlhys, there remains a need

marginally stable in an a ueo ate and undeag
in the rigRiRCaYids fepraRFyte ESPIRRSLR R At Owgmt?%@a Freaopizlas
therar%nélagérﬁg iGrathe @6htinént ¥f dibédsBPandidise@ssi g and st or age.

Addi tTonal ly, peptide conpositions in aqueous sol ution

undergo hydrolysis, such as deam dati on and peptide

bond cl eavage. w1 ARNCOFSTHEPIGPENTIDNE! | OUS

probl em for therapeutically active peptides which are

intended to be admnistered to humans within a

i ne ; ; s Qs O FellysHitihiot of th ti

1001 G F5EsiE FRERiSEPISIRT R MYl gOR R 1 GIHHAIK of herapeuic
peptitpodies, sdsnlyingrie atmgi'dy s@btﬁhe@peﬁtmpmhydy prosagls eEhe stahle therapeutic

peptﬂm& qrﬂgtﬁcggseﬁstje as gp grg%%ltl% eEP WoHE [reat{rwrait gﬁ inkividuafy suffering

0 remain a st

from Blierdepc&udanditions diigd @am bem:lﬁt dnoex thei adeninistratiomef the yhagépeutic
storage conditions and then be effective for patients

peptibadYyi vo has not been addressed. Thus, there remains a

[0019]98 @ne abpdch @h@invehorpprovidie aﬂy@‘tﬁkbﬁdttha'apﬁptd ﬂ&apdbexi.y ¢omposition
stable fornula ions that are.useful

compgn@@,gtas yffgr, 3 h‘é] ingAgeRt Astabihizing g%eg)é,sa%gr?é)‘ﬁap%lgypa &rgactant wherein
the btV EYmBHsed 61 4 Y Bt Shg [a@&iﬁiil a Tzhfgemfeb‘&ﬁtts it @nétionn 20 mM

provi des fornmnul ati ons usef ul %L h I|za n of
by

and wheagin el ds inpefsnee efirkaut 30de hereft B Py Ikpgpgept s ot a
concérﬁlr%[xeﬁ S¥hbdut Fé)%)td ARAY 4 8O AE twhehbia tﬁé Kabidizineigepeivht &

product is useful as a therapeutic agent in

concctrtm@tlpn eéalpmmo 186 1o Alrusi28%am4Y; svhereinithgySurfacknt i & §cgBeentration of
aboutg(?O?% %EQJ{% sQalvCat Reaeld the i @mpdubie p@ﬁﬁ%dﬂy&fo‘hﬂiﬁs@@a

er apeut | C
structure set out in Formula I,

Formulal:  [(X")a-F'-(X®s]-(L)e-WSPy4
wherein:
F' is an Fc domain;

X! is selected from
P'-(LY)e-



pepti body. 10019] In one aspect, the invention
provides a |lyophilized therapeutic peptibody

W@ ewpasiodd on  conprising a buffer, a bul ki ng aPenus20a7/009712
stabilizing agent, and optitenally a surfactant;
wherein the buffer is conprised of a pH buffering
agent in a range of about 5 nmMto about 20 nM and
wherein the pHis in a range of about 3.0 to about
8.0; wherein the bulking agent is at a concentration
of aboyl Q% 1@ @kput 4.5% w v; wherein the stabilizing
agent is af a, cqnceptration of about 0.1 %to about
20% w P ~( er@ IhB -6kins @8 ant is at a concentration

of abqukLgmgﬁﬂ??%gﬂggg%byQL gém/v; and wherein the

t her apeut'i ¢ pe ody nprisées a structure set out
in Formula |, Formula |I: [(X )a-F -(X2)b]-(L")C WsPd
tei%:tF' is.an Fe domain; X is selected from

P~ (F 3958 fi™007/ 124090 PCT/ US2007/ 009712 14
P2- (L3(LHPPL(L2)e P3-(L4)g P2 -(L3)r -P -(L2) 2), _

and - P4-, -3P3-¢L4)gP2- (L3)t-P -(L 2)e X2 is
sel ecte $$€%&};T ﬁZ)égP' (-({Z)e-Pg-(Lé)r - P2,

(D) ?P'-agbsw-%amomse’, andl - (L2) eP - (L3) P2 (L4)g

- P3- (L5) h- P4 er g " 3P 9, and P4 are eac

indepeﬁbeﬁf?&as@dﬁéﬁgggpéfeaﬁgrnacologicaIIy active

peptides; L', L2, L3, L4, and L5 are each

i ndependent linkers; a, b, c, e f, g, and h are .

e AGIETEIR a’gp"ezln ser?PFi;Pq@f%?ach,‘“dﬁ?FB‘i‘?“ﬂlé'cfcﬂTPé’Pe%\?P phazmacqjpgically
activé’ﬁep*t‘id@snd bis 1, dis 0, 1, or greater than 1; and WSP

'S

a wat er sol ubl e polyner, the attachment of which is
eflf' et dd, bt apdy.’ memeachvedepgpdantly linkers; . [ 0020] In

AT S Tl gl b 0
I I: [ X prévifled tHa} et MB8Panc of aand b is 1;
dis 0, 1, or greater than 1; and
WSP is a water soluble polymer, the attachment of which is effected at any reactive
moiety in F'.
10020] In another embodiment, the therapeutic peptibody comprises a structure set out in
Formula Il v
FormulaIl: [X'-F']-(L).-WSPy4
wherein the Fc domain is attached at the C-terminus of X!, and zero, one or more WSP is
attached to the Fc domain, optionally through linker L.
[0021] In still another embodiment, the therapeutic peptibody comprises a structure set out in
Formula III
Formula INI: [F'-X?]-(L")-WSPy4
wherein the Fc domain is attached at the N-terminus of Xz, and zero, one or more WSP is
attached to the Fc domain, optionally through linker L'
[0022] In yet another embodiment, the therapeutic peptibody comprises a structure set out in
Formula IV
Formula IV: [F'-(L")e-P']-(L")-WSPy4
wherein the Fc domain is attached at the N-terminus of -(L')c-Pl and zero, one or more WSP

is attached to the Fc domain, optionally through linker L'



wherein the Fc domain is attached at the C-term nus of
X, and zero, one or nore WP is attached to the Fc
waeleovaitzooopt i onal |y through linker L'. [0021] Pper/s851007/009712
anot her enbodi nent, the thasapeutic pepti body
conprises a structure set out in Forrmula Il Fornula
I11: [F-X2]-(L")c-W5Pa wherein the Fc domain is
attached at the N-term nus of X2, and zero, one or
nore WP is attached to the Fc domain, optionally
[0023[ i ither dn¥iment, th%QankrdﬂéuM@beﬁfwdp%nmeﬂé BRWtture set out in
he t herapeutic peptl body corrprl ses a structure set
FormyaiV i n ForrruIaIV ForrruIaIV -(L')e

P ]-(L")c- ith o R 1
the N-term §“6'¥a (L i g“ and (Q@ZPSP Esﬁ)tér nork V\SP
where'u?’tt@tftca(fd?@ﬂn iPatiddBed 8t tﬂ@ KRiefmimRlofonab!-y.2Phnadigo, one or more

l'inker L'. WO 2007/ 124090 PCT/ US2007/ 009712 15 [00231
WSP isrpttapkadyierthe s damath eptionallyithrough dinketchit i ¢ pept i body

[0024? %("Qlﬁ_tﬁ%'s @rodzl Igt;, P{eglzl]&% etﬁiétp%bo&)ofsg%&glagl\ﬁ)ﬁgi%@r Mn another

embodigrent,reni Aforetteatibed campdsiion-is @rqﬁlémistwenLP' B’.-’ angépr P* are

mdepe nd%nﬁ lect?? 2rna ?gpétﬁde s%ﬁut: 1}% gagbﬂg g??fl})lgsz ! tﬂl%oﬁgh 38. In arelated

embodlmtdnln,d? ehiRdahdenP? ha\raahe henapmmq @clfbemuebmlylm emoaler

embog#‘lbetﬂ“ié’ﬁggf Fgﬂgg%e%%to%qttlﬁgbﬁs provi g’l‘%?&v\heregﬁb()dgp?ntp%fsp is

PEG.H3a sﬁﬂcﬂnafhepérrﬂbb&lmdnm,dbﬂﬁﬂ demhinyis sebetcihSEQ IDMNQ:1 and WSP is PEG.

peptide set oyt n Tabl.es rou

i g reledi et il Y o el L5 g P B 100

kDa, &%@w@éﬂ HRDAGING 25aMie I’lﬂemoih\&r ambbdigient,ah® osipesition ¢dmprises at
omain is set out t her

least Mo%ﬁ%re?ﬁ%’ q>rs95°/pgéGqu? ‘iglef?peﬁﬂf)?ﬁ@f . C8Mbodi nent ,

[0025&)h§ ygﬁam'e%lioauﬁém@ﬂhd 1ﬁv§EQn| bh B@reﬂwﬁ%s%ﬁ’mp&smon is
I n anot her enbodi nent, the PEG has a nol ecul ar

providesl whereust ths ot llefferinsagentss KHECIEA FroTae Roup CTPHER REElcine,
hlstndﬁleh‘gﬁxtﬁﬂge 2suckingte, b é sph&E, r‘a‘%%tamﬁﬁl b §Fate. tlhg'et another embodiment

osition conprises at = |east 50% 75% 90% or
ofthegﬁwrw@@y hmpfedernérgionpe aomeoimm isoayided gdwsein ﬂw inékkmg agent

selectgg rtol;]ne Ier‘r’g‘g)lgi Emwtmgfof ‘%%nv\j% irﬂ-:n su@BscAfofeFent i oned

03| nis nthe pH buftering
polyv&gémrohdomaa Ic&tdabsyinétlh@metlhlesg rl@nlpsec sotbitel, tnabalese, or xylitol.

[00263 (‘Iétygi @otl%ﬁ{ cf%fg{; ggnq?e itof thci %nggt dnaﬁ}g%ﬁdr%g H%gﬂigﬂglﬁ?n is

provil&e wmvaﬂltlhd)ilabxﬁﬂmgfagexﬁmehttedrfmin dtfngrosp t:ormstmtg of sucrose,
provi ded wher.ein t ecte

trehal@?%d‘barl{‘&ﬁ%f’gﬂl Oﬁ&l o%ﬁ c?% ra o%e r({EZ:]?ObSl’ose gertt{o%msghlgomaltose

arabifl®¥! glabesanfifd, mcmsbpwmtom,mmﬂaglpany,rmgimmedecwp@ge;ydroxy
Iactose sorbitol, trehal qse, .or xylit

compp s T WARE BRSRHEHEHIES Gt FRATHTARY P, Pagronyetiyt lhreh,
cyclo@éﬁhﬁmﬁﬁ&ﬂﬁ%ﬁ&ﬂﬂ&fd tél@NodeSandHyauiresid a‘dale s&liomtdhboride.

st abi |'i zi ng gont selected fromthe_grou sistin
[002°9fIngigt pxafgber embodiment of the invention, an aforeme tlone composition is
provided wherein the surfactant selected from the group consisting of sodium lauryl sulfate,
dioctyl sodium sulfosuccinate, dioctyl sodium sulfonate, chenodeoxycholic acid, N-
lauroylsarcosine sodium salt, lithium dodecyl sulfate, 1-octanesulfonic acid sodium salt,
sodium cholate hydrate, sodium deoxycholate, glycodeoxycholic acid sodium salt,

benzalkonium chloride or benzethonium chloride, cetylpyridinium chloride monohydrate,

hexadecyltrimethylammonium bromide, CHAPS, CHAPSO, SB3-10, SB3-12, digitonin,



trehal ose, mannose, naltose, |actose, glucose,

raf finose, cell obiose, gentiobi ose, isonaltose,
w@e@biimose, gl ucosam ne, fructose, mannitol, sPeHUSWT/009712

gl yci ne, arginine HCL, polyeéhydroxy conmpounds,

i ncl udi ng pol ysaccharides such as dextran, starch,

hydr oxyet hyl starch, cyclodextrins, N nethyl

pyrol | i dene, cellul ose and hyal uronic acid, sodium

chl oride. 100271 In yet another enbodi nent of the

Tritord XYW, Teifon X1 12 RiuesBadrb Q@la@ocw@ﬂm@fe&ae, o198t y@€ ) lene
wherein the surfactant selected fromthe

rou
hydrogegpried eastRy b 1G 48 2hamciof-yalyesre! ﬁa?@steaaqt%g&@w%g‘z?a? &fln 40, 60, 65
and 8§Lg %qg'éiﬁﬁr'l 'T?G)PC éﬂ\@ﬁ@)’bl\'ﬁ@'aﬂmlﬁ#@oﬁ@ﬁ'&e fatty acid ester, methyl

odeoxychol i ¢ aci d I"aur oyl sarco si ne sodi um
Cellulg%ﬂ and qarbqwmﬁﬂ@bd Gé’éyllos% ulnrxﬁ another. egphogiment qfdhe invgatien, an

afore%gx%é‘”éhol I sxtx%ﬁ %‘r&\rﬁﬂgl ﬁhﬁem’t‘ﬂ@m&a e%ﬁg'p@mlbody concentration is

eoxyc c acid sodium salt
betwdeambalhtk(bm mg/rohlaom?é@ mg/mtlenzet honi um chl ori de,
ouzsf ) 05S B AR cHRRRIMB Fnipned sppsgon s rovids
wheréiBgheltH bSEfanﬂg agccht is t@miM hisi@inzGdd/wilie4€ig the pH is 5.0; wherein the
bulqu?%?%éegszo géglg%ltoég}'%r&w ﬁétg? :cé)lggyglgrtltqg 2% v]\'/}v4sUcrose; and

wherd1f kst Rictayt Broe004%y &/ ger}amdtecmt WranotHer &thbodinerdGhe

sorean o S SR St e R Tabe
6. InSECiRd¥Rrfepftoiérit G @5 il ent ity Hry hfor&féntidned &oﬁi@dsmon is provided
car boxymet hyl cellul ose. In yet another ?nbod

wherqip ¢hq thoRENETPEPAROY FORGERERTLIS O B8 Bbs IR ?B?#F%embOJ'mem the
therafuBi¥ i @?@bdmﬁ& %hﬁoﬁélgf gt‘éﬁ@pﬁ@t 993 SEQI lﬂ)&d)‘994 SEQ ID NO:995,

concen ti'on is between about

SEQ HNQ:996.HES IDINO 031 FER IOH e SECHID NAEO SR FBAI0:1000,
SEQ @'bﬁé g p@ﬂ‘%ﬁdz PO G00P 0§E(§ 'IﬁrNOSl o@B OSKEQEIQ NOPRIRI SEON®

ering agent is 10 di ne and wherein the
NO: lpﬂls,l SEGQID; N@ﬁ@ﬂé; SEQHP N@Lﬂl()k)?n@E@dEdthi 1500§O/§WQVID NO:1009, SEQ

t t n Y
o N Sk JREELA 1 SEorNG) |t sgpmi e Nonors
SEQ nDINGﬂObﬁtSEQ(DD N@: lﬁrhé,tdrérE(éﬂIBdﬂDﬁQM t he

[00293 Qﬁé’?:[m o n edbd)@érﬁg 1of ef? of I r?th(m QP{' Fqg?mmggn%F r&oﬁléoosmon 1S

prOVIG&DWBEIfCIIEﬂibQI(H befifidrirgf agehelsl 10ueNt lmsmdmaan@fmimemme ﬁtel prhed’.0;
conposition is provided re t her.a C o

wherGiBgRY B PBASER R VAT GRS B SR BAGH heght is 2% wiv

sucro@é’ftb@dlvml\ﬂbélg St)}%émxéfdchﬁ[ arNrgm%av/pgpgsbﬂmNeg%gnnmmm eafbodiment,

I D EQ | D EQ.I D 5

the a%@%long%s)rpbo 5;7pro§g§ Wﬁem gggom%s aﬁeﬂﬁrgg ﬁg forth in

TableSFL) in@e%@x&ﬂ@r%mboﬁﬁ@eh&m #RRAtiorSRR afddeMEh O, cottysition is
I D NO 1003, SEQ I D, NG 1004, SEQ I D NO'% 05, SEQID

provigles vsein Sr3her3pRstic pRPHibodEepnSniEsian S0 g l-p N

[0036‘] qg%tnll%ﬁ&hel‘ QnBQh;t%@of BEGh ntidl) ’\%ﬂeg_f%ﬁneﬁﬁgéé&omposmon is

prow&@l w@mm @E@H b}lﬁ(@mm t§r28352§ higidine fe‘iwhe{%m PH 5 5.0;

wherglﬁtth@mi(nl%r &%glblc Qdi IR R /v HharhhtS]; WHERHA ¥ Stalilizing agent is 2‘;_AI> w/v

orenenti o onposition Is provided wherern the
sucrose;fandrwiregein dlemsurfastan isd Hrogw/ivdiohxsoehage- %Preire@rrptbw&wqulmcnt

the a}\%erZergionte@’gg ?bﬂtlf}p% &HH& A4 HRAEN D! Eev?'nén/géﬁ’/ aVseqﬁéHUetsgll forth in

erein I'zI'ng agent 1S 2% Sucr ose,
Tablevhetreyer anbthes emboditrent of the 0 \Ehiony an qf@ﬂeymtlba@%ccmposnwn is

prov%eé) vlahcrem € gxerapeuhc peptibody concentration is 100 mg/mL.



t he af orenenti oned conposition is provided wherein Pl
conprises a sequence set forth in Table 32. In yet
warperhatdenbodi mrent of the invention, an af or er€nUSINEI712

conposition is provided wherein the therapeutic
pepti body concentration is 30 ng/nmL. [0030] In stil
anot her enbodi nent of the invention, an aforenentioned
conmposition is provided wherein the pH buffering
agent is 20 mM histidine and wherein the pHis 5.0;

[0031 Wﬂ\e&ﬁl thdth& tddimentaIThd invention ¥ WhoteiRtioredl composmon is

wherein the stabilizing agent iS 2% WV _sucrose;

providgH avherein thepH huffesing agentds 60 mM histigine sl yaeeinthe plzlos 5.0;
wheremh@%feﬁf da%gﬁﬂg 'Z@ﬁé'/v o A&itaf. Qh& WhikdiR n%dstmmgg ;,éms 3.5%

nprises a sequence set
wiv sucmseTzih) Iaeother ¢mb9datnean d!emfpre@mmonmammmsmmw provided wherein P’
.. nvention, r. i.QN
comrfht 3348 2 1818 THR 9090 BEIRRRE el ML 5fyion, o
aforeﬂi@{tnshed Ynpgosidon M@ﬁd@fﬁ#hﬁé’l@ﬁﬁé (@eapkitic pptitddy Londantration is
anot her enbodi nent of the invention, an

30’“&%? rementi oned conposition is provided wherein the pH
[0032pﬁf ﬁrﬁfthé}gmﬂgﬁlﬁhhemtsoflﬂe Vehticy, iafl iafdementioviedrintpositienpsiprovided

.0; "wherein_the qu ent 1§ 2. 5%
wherermﬁ#ﬁucpmposwﬁa R q%?ﬁ@ﬂ%géﬁ% "folimt igidine, p
4.7, 4% tarHEo 83 24 SuchoR! BRR aﬁmdioﬁﬁobo4¢/wm§e‘o@mémot boneehM

conposition is prOV|ded wherein P WErIS

histidige b i 6%cmanmiisl and 2H SeEtse, With and withouh 9Pz polysorbate-20; ¢) 10

mM ﬁﬂmgﬂenﬁﬂ% a0}, %nhmiﬁmd' 2 su@Bse RiRRARAHOANED04% polysorbate-
conp05| ion'is provided wherein the therapeutic

20; d)pdpnMosbyinetsn pEnt. 634%gmann$tol aul 2g/sucrosg,0l % palysorbate-20; €) 10
o t R els o,
mM ggug%gt% 8P9Y )“Eﬁ‘éro?é 0 éﬁﬁ ;garﬁg%ﬂﬁbélﬁ ezoa'P) A ngﬁ%&s{&eﬁq 4.5, 4%

|on ’I’s oslI t
mannse| 2%t Mrdsa,o]'%tﬂydrcgqyothpl stervhi 8 ODAY p}ﬂysoabatg_-gom 5 mM glutamate,

° i.tol 2
o5 A S 8 e, O b RO EAE A o, it .5
4% mhhisitol 2 erehplds§, 0. mmnmmlateazm arether esbpdindnit, thed

MAthOU 0. 004% pol yso 10 . nM gl ut amat e
sforeryEngiongd SRR B “oHTavIS9H SEFRLE" SPPRTSH SHAPHRGCet for in Tables
21-240 10 9diYaRehySahbedifrent) the ﬁbrcﬁ%mﬁ%é&eﬁhﬁ@ﬁ@on Blprévifed dierein the

manni tol and 2% sucr ose, 00496pol sor bat e- 20 F? %
theraW%pthyézoanqtqngn 1 @Eﬂﬁ,%%rg %) Pgronsist ing of 1, 30, 85, and
100 mig@hysor bate-20; f) 10 rrM glutamate, pH 4.5, 4%

manni tol, 2% sucrose, Qbhydroxyethyl starch, 0.004%
10033 Jlhg Perssat iavegionplsocontsrgplates mthods qfjmaking Iypphilized therapeutic

pephﬁ%@%'o&'ﬂ} ;[)rl:seﬁ’t Mﬁéﬁ Irpo%@&ﬁﬁ%ﬁp fahOerdfon }ﬁfﬁdld@g a method

anat e, .5, 4% mannitol, 2%trehal ose,
for mﬂu@m%mlwdrtbmne@@ peptibegyorcmenrisipg tieistaps ©f: Phereparing a

olung{t 8{' § Hﬁﬁy g%%ﬂ(uﬁég%&ﬁ,' 4 ét&Phhﬁﬁ B?n I’I’%Efe%r%l-”g jﬁ’rfflﬁant, wherein

| Ses a se nce set ort.
the bwffelr hsi camprisedrof| @mﬂrbuwffging ageneingf vngeehatamédnM to about 20 mM

and w%ngngépr? %’Lﬁt&m iL iinsé r OVI tda%%uy\é1 6rt§ l{tl'keo \Lm&ﬁQﬁyBulﬁmﬁ agent is at a

y CIRELATERT i On i & sef ed’f t he
conceratsorsdf atpuol.SY% td%aihouSS% wivgl wh]:&@n thy/ s1dbiliZiP 38dnt That a

conceP 5T P SR DHSF RRSET 27 Bp st e By PERR: et EEfp ration of

aboutlﬂ'l)Oﬂl% tcddibout D. (ﬂl%wﬁﬂbﬁd ibyERbphilitiag ltlmlemtapemnqopqmbdég, wherein

hod fo maki n h|||zed e t c pepti body
the thE‘GHﬁ‘f‘f“sﬁ"?P& %C@Pg'aies(?fsﬂg*f%? o HE‘E%I%L"
Formulal: [(X'),-F' (xz)b] (L")~ WSPq |

wherein:



solution of a buffer, a bulking agent, a stabilizing
agent, and a optionally surfactant; wherein the
whedo7ae40pe conpri sed of a pH buffering agent |iPCHUSHNT@®9712
of about 5 nMto about 20 m81 and wherein the pHis in
a range of about 3.0 to about 8.0; wherein the bul king
agent is at a concentration of about 2.5%to about 4%
w v; wherein the stabilizing agent is at a
concentration of about 0.1 %to about 5% w v; wherein
t ke, S FagsAmL: 1S at a concentration of about 0.004%
to about 0.04% w v; and b) I yophi i zi ng the
tﬁ%rl&ﬁﬂé@ﬂtﬁiffﬁ@btl body wherein the therapeutic

pepti bga c)onprl ses a structure set out in Fornmula I,
Forrrula (X )a F-(X2)b]-(L')C WsPd wherein: WO
2007/ 12’3(193)% 007/009712 18 F' is an Fc domai n;

X |s spel(gz;)tq,d (Ifrsﬁn},n FLZ?(L%Q_d P2-(L3) r -P -(L2)e

P4 (L5)FH (E&,{PLZ{L@]);g -(U.)’}))ﬂ (Ez)e(LZ)e - x 2 is selected
from -(L2) -P", -(L2).-P -(L3)r-pP2, -(L2) -P
-(L3)rP2-(L4)gP3, and -(L2)e-P (L3)rP2 (L4)g

- B3-il ks hiedhomhierein P, P2, P3, and P4 are each

i ndependent | y ‘sequences of pharnmacol ogically active
pepti de€ )P, 12 L3, L4, and L5 are each
mdepen(:@jlti)y(yl)tnbérs a, b, c, e, f, g, and h are
each independ er;tl%z , provi ded that at |east one
of a amtEPePs(la)r ﬁLs)gOP dor greater than 1; and WSP

Is a wapen pRIURLE- Qo) peyLSi-pe attachment of which is
effected at agwaeag“tlb%e (m)lgety in F. [0034] In

anot her enbodi nent, the aforenenti oned nethod is

rgg CI{’ V\pe pE! a'ﬁdtfh %?e e%sﬁq{l&ff)%lﬂérﬁlg%r%a&é&eg Mf %ﬁb& Egically

FUCt ur'e’set” out or nu
actiw{pépnlaei (L ) - WBPd V\,herel n the Fc donain is attached

at_t };ﬁ %geo%acﬁ'md %di{“?lﬁ{ﬁglﬁ%e or nore WBP i s

att a onai n t hrough |i nker
L'a, b[&%ﬁ]g, hﬂd Hmﬁé &eh mdtﬂpeddmhytq ott he af or enent i oned
met hod }ircs)vndeg \t/}{a(tjgt em%nglo?atarqg bis1;
dis 0, 1, or greater than 1; and
WSP is a water soluble polymer, the attachment of which is effected at any reactive
moiety in F'. '
[0034] In another embodiment, the aforementioned method is provided wherein thee
therapeutic peptibody comprises a structure set out in Formula II
FormulaIl: [X'-F']-(L")-WSP,
wherein the Fc domain is attached at the C-terminus of X' and zero, one or more WSP is
attached to the Fc domain, optionally through linker L.
[0035] In another embodiment, the aforementioned method is provided wherein the
therapeutic peptibody comprises a structure set out in Formula III
Formula I1: [F'-X?]-(L").-WSPy
wherein the Fc domain is attached at the N-terminus of X2, and zero, one or more WSP is
attached to the Fc domain, optionally through linker L'
[0036] In another embodiment, the aforementioned method is provided wherein the

therapeutic peptibody comprises a structure set out in Formula IV



t herapeutic pepti body conprises a structure set out in
Formula Ill Formula I1l1: [F -X2]-(L"),-W5Pd wherein
w0 b@7fzi0domai n i s attached at the N-term nus oOPCKHES20aTI0D9712

zero, one or nore WP is astached to the Fc domain,

optionally through linker L'. [0036] I|In another

enbodi nent, the aforenenti oned nethod is provided

wherein the therapeutic peptibody conprises a

structure set out in Forrmula IV WD 2007/ 124090

PCT/ US2007/ 9 ha -P']-(L

-WEPd wher elqﬁgﬁ]léa ¥ aﬁrrjmﬁ ) B Xt(gaghgg$g% t he] ()
wherelt the rRel donsain s at(alch§d atRhe ahtd:rm'mus of eﬁ‘l.é)cd? andrzero/\BRe oif more WSP

. ttached tq the onai opt.i onally through |inker
13 a“aghed t?d’@%sigf”ﬁlaghtgi’ﬂ%?aqgr}gfé)&igﬁiH?er he af or ementi oned
|0037mﬂ hasthérSerflciitned thehisreinientibited inbthobd ﬁsamtowmepemarm diye
nprises a structure set out in E V Fornmul a V:

therap[emlc peptibody comprisesa BHCHIE SFOWEbEO e| n the Fc

domain is at t e N\t gl Ly P2

and zero, onﬁe&gélﬂrgm‘?e Hﬁ g’ ) ¥ UgLfazEng t( % )tc h@slz%dz
whereftothei Bt dovfdin dattdclied frtbe ghtelrmnkls ofEL'-P1-0633 and mero, one or more

anot her t he afor hone nmethod is
WSP Br%@%f&dociﬁ%gggemeﬂvpi‘%%ﬁ{??ﬂ@ g body is a
|0038|glﬁl. hhdtRér @hbdlinerit, tﬂdhfmmehﬁbnmembd&mpmvtdw vhereiRZhe
3 and/or P4 are indep nden eI ecte o% froma

therangatig PERITROGY ib@ MRS GRETon SaiperEmpadipeRigthe £3, P B and/or P*

are in@&RhA&T EIIRQUE IR a fpBdEsct OBZIH 3 @ forabRg my@ghlm In
sanme ani no aci q sgqyence. | n anot her enbodi
anothexcerahadimAnt, thedly Pout anﬁ/osﬁd!m Resame e it ACH %quence “In another

embo W%@HH@?E doBh isSet (RE-% SE% BRer Ir?ﬁ@ﬁﬂér%odﬂn&ﬁ AP is
onai’n s set out in NO 1 and WoP is PEG

PEG. dnanhther embodimanttthe 5E®W&§1 ig sefppud ay BER RNGK1 apd WSP is PEG. In
anothg l%x\ﬁo%nmggto E&@h%&%@f&g llnogfe@ 8PBetv}3€ﬁ WSS 238%5nd100 kDa or

n anot er e I ment
betweah abeutenkDa ard| 2 frkDao dn asothe embaiivhenty é*reeafnrem?@tloned method is
) SIII n o]0} / 7. () % b
prow GEDRBER, B SRS Sty P B a0t
PEGyametlhﬁra;enhoﬂeptmmHy t he af orenenti oned net hod |s
provi ded wherein the bufferin gent IS cte
100397 o Aot GPBRmEDh S P iegtogr g BRE R b R b dhe pi
buffeSha/h @R i LselectedCRbmah € gronp @A, oﬁiglfbélﬁé chistiatiek, glutamate
aspartate. In another enbodi nment ’k‘ietg’ ore tlon

succirgge, ROBSHS LG PEATCtP FEFERE Pheaihe agente g Tggioned

methdd i@'ﬁkéﬁ&ecﬂﬁvﬂ@&uﬁ%fﬂuﬂ&hggg&ft séTBE1Bd Ko the Py Ehsisting of mannitol,
sucrose, dextran

olyvin ro
glycnteap%sz%éﬁm%epivufraé%vmh%wy EEbOLGRGPYPiulos Fpisterbito

trehal@ge )6y k&ﬁl%ll In dhon@lehfod R dhBRNrembhttorRi Gh@RBd s ;Roeided wherein
IS provided wherein the stabilizin ent

the st@@ln@@g agentsslecteddregn difsreun sPRsisting AsueTes: g"seéa Ose, mannose,
maltots.é ?%@n < glucg?en PO%Rose, CBIJHASE,; %érﬁﬁbﬁﬁga isGhHIESse Carabinose,

[ obi ose gentl O I 0se, | sorral tose,
glucoaaralmnfm@tose gmam@dgbmrhetol hysines segining M s gtoly-Byinery Gpmpounds,

B
methﬁmrcﬂhgle’(ehyblhdbwm h)@yxrbmd exids soriymighloride.

[0040] In another embodiment, the aforementioned method is provided wherein the
surfactant selected from the gréup consisting of sodium lauryl sulfate, dioctyl sodium
sulfosuccinate, dioctyl sodium sulfonate, chenodeoxycholic acid, N-lauroylsarcosine sodium

salt, lithium dodecyl sulfate, 1-octanesulfonic acid sodium salt, sodium cholate hydrate,



met hyl pyrollidene, cellulose and hyal uronic acid,
sodi um chl oride. [00401 I n another enbodi nent, the
w@t@rememi i oned nethod i s provided wherei n t hePCT/US2007/009712

surfactant selected fromthe group consisting of
sodium | auryl sulfate, dioctyl sodium sulfosuccinate,

di octyl sodi um sul fonate, chenodeoxycholic acid,

N- | aur oyl sarcosi ne sodium salt, |ithium dodecyl

sul fate, 1-octanesulfonic acid sodiumsalt, sodium

sodiurf IRb &) Boliyd] rg@}c%de&@cﬂ@@t? 4id 46&UnFsalt b@&@ﬂ(-é/nﬁﬁﬂ ¢Bdride0dr
sodlun1deoxycholat glycodeoxychol|c aci d sodi um

benzethenium plrde.kshilyAdinug: shjends mogahydiateoni um chl ori de,
hexad%@i éﬂé{ﬁ*l%m&mﬁyr&hldéecmxﬁmPgo SB3-10, CEIES 12, digitonin,

trimet hyl anmoni um brom de, CHAPS, SO,
TntorSS&OQQTn@B@( ‘124, ép@:ﬁn@mgpl 40@;pqlmﬁd@@g:araﬁa,moéypxyethylene

hydro%%r,]a%edd’ cas@ﬁ ﬁgﬁgﬁ@ X oge ﬁ P)QJ oq)fﬁ/Ano%Qal%E@%BﬁlsSrbatcs%O 40, 60, 65

castor oil
and 8@rsdy (B@:,lthgi pmr@J Dhﬁ’f(b.slbhﬁ’fataed DR Gsorctsae éatpoacid gster gethyl

cellul%ﬁ&ngggrq%gmﬁé% eglfulo €. aggfhg F%&’m QF/PIS%eaig%mD offed method

is pro@ﬁéch) ohgra thel thembéulicqmnbbdy emm:bmeatlcmtb beiwrentapouth®25 mg/mL
0 ngntioned method is provided wherein the
and 2 %Eﬁzﬁ uti c peptibody concentration is between about

(00419 1 BndHérBmbodindlertd Bn Bfbréfhentidded hiethad Rpoévided wherein the pH
enbodi nent, an aforenentloned met hod_is

bufferpgagsihist IfempHhistidine ap nezgia e R i5190; FiRiL e Py ling, et i

4% w)’\ﬂ%ﬁﬁx‘nfb]t \bﬁer@iﬂ t'h§ sébﬂlzu’{é" et 13 2pev/b lslhclﬁ'b&g aAd@&Herdif the surfactant
Y%ow v manni tol: wherein the stabilizing agent is 2%

is 0. 0%% vMPpbserbatne0.-whernsither embodimentcihg #forementonsg 195
prov:cPe%l YRGERH &0 SL&E @étheH@é sef Hfin™iHle 61 Neanother embodiment, the

rementione provi ded wherein P

- aforerpentjumied esethpdis puevided yépreuomeﬁhtrrnpepéus|p@p6b04w&°a1ﬁ6@tr?éwn is 0.5
nmbodi nent, the aforementioned nethod is provided

erein the t herapeutic pepti body concentration is 0.5
[0042igh ahothdOGviRidimenta o forementigd meethod isrpra¥ided wharainHedH

buffeninngé %%ﬁ% Slt(f) ﬂ%é ﬁﬁgl\éh\ﬂ%rgsule}}neﬁélh the’ Hl? 95;%5&9\%%%&&1% agent is
4% wbsuh;lﬁhﬁhgola@aatem the sth%lvdmg nmmiz% w/mﬁsecmscn anti evherem the surfactant

) stabili t.is 2% S cros .
i 0,05 Wi ETH. o7 Sy S gAoPRa e oot kB i
prov@éﬂ)@ﬂérgﬁW', co\h’ﬂﬁ‘lsai @@éﬂ%ﬁ&é St okt 'h@je B3. Irparmthﬂmﬂnbodlment the

wherein P conprises sequence set forth in Table
aforemgmiMSHITAT SRS P HAR HETeD T BraRtHtc RSB RO MeF g g on is 30
mgmﬁgOVlded wherei n the therapeutic peptibody

concentration is 30 ng/nL. 100431 |n another ]
100434 Fh ortrenembediment, 8 AETETSAERTAHBR PSsPrBY‘HW Ydgrein the pH

buffeﬁﬁ% Egérﬁ] id {@mﬁhxs%ﬁfrfe%’d%@gﬁ the ‘rn]ﬁ i£9.0mVhbiet tHéi bukiapdgent is

His 5.0; whereint bul ki ng agent_is
3. 3%3v/3%anmohuﬂm1@|the strfibizing agent i 2 %oW(v %cmea%‘t/h?@mz%

surfac\:% t1§H G}SQN 6{5\9 d@@ﬁ%%oﬂ th Qﬁoth%l"&%ﬁ&ilﬁf&ht 'tﬁe HofkYentloved method

? ?n anot her enbodi nent

is proaridn:dewmntm(fd edmsmseqmgncm'sgt/fqﬁun\m@@i@ an:another embodiment,
onprises uence .se

e o SRR R0 PRI ARG B b hin® T84 e b BB e Bifation s

100 mfgeilei n the therapeutic peptibody concentration is

[0044] In another embodiment, an aforementioned method is provided wherein the pH

mg/ml,

buffering agent is 10 mM histidine and wherein the pH is 5.0; wherein the bulking agent is
2.5% w/v mannitol; and wherein the stabilizing agent is 3.5% w/v sucrose. In another

embodiment, the aforementioned method is provided wherein P' comprises a sequence set



100 nmg/ nL. 100441 In anot her enbodi ment, an

af orenenti oned nethod is provided wherein the pH
whedof7ae40mg agent is 10 nmM histidi ne and wher ei PCT/0820pH009712

is 5.0; wherein the bulkingtagent is 2.5%wyv

manni tol ; and wherein the stabilizing agent is 3.5%

w v sucrose. In another enbodinent, the

af orenenti oned nmethod i s provided wherein P conprises

a sequence set WD 2007/124090 PCT/US2007/009712 21

forth inOrdblfe 3N dothe? Embbodiniérn} the afsimestisipdimethbe is provided wherein
af orenenti oned nethod is prOV|ded wherein the

the th?‘l‘iﬁ?%}&eﬂﬂppéo%ﬁtqcﬁ’@aﬁ}‘%ﬁégﬁ‘?g/ﬁﬁ on is 30 ny/niL.

[00455 ?roééathé&m&@ﬁt STROHVERHSn, @h afdtemenNEMd BBthod s provided
orenenti oned nethod is t?‘r ovided wherein the

whereim thsowimpositiongs sdeeted amy the greupcogsistips 617 L& miyghistidine, pH

b 800, o
a7, 497) m%meFHY'a\Elmht%ﬁé Qdu,g{?se &Elh aﬁdgvxgag}ff;?%h /g% 198 g??cg%zo tk% 10 mM

hlstldﬂM pHiSs #Vdinaenitql ldnd ,2"/4%qnm¢nwttblandmﬂm8 Q@@ﬂ%sl@lywﬂ?ﬁe-m c) 10

u 04% SO0 ) ) -
mM gztlﬂa?\%{)gz{%ﬁ 3 ma ¥ §9} ér/{la nn%) ?g?roggig tg oné‘l}%l%%o V(\)/IO4ﬁ pol)ésorbate
20; d)NdﬂﬁMkud&xr&@d}WBy%%rrbzﬁmtol 28] 2%) sutse\0.80%6 ipoktserbage-L0; e) 10

4% and 2% rase., 0. 0049 .
mM gg\btp% Q?LEE 2‘%2 sgsroi%%%%f)ﬁly%%?tg%pﬁ 140 gl’M &%tamate, pH 4.5, 4%
marmﬁtilc ROs ucrébe) D% hyded Ry aiyD starch? 0,008% ddlysdvbatk20apns exM phutamate,

4% mannitol, 2% rose, 1% dro ¥E
PH 4.3, hmansim)dgh biirescs 6:004 o BB G ara) 1M Ehitide, pH 4.5,
4% mraﬁ&%lt 2 tréuf‘!o%@c(f 0@4% po1yR6HeD0. Y il -cAibodaneht he 10

nmM gl Ut amat e, % mapni tol, 2% trehal OSE. s
aforememw@gmtp%rsuawd% WhFW‘%HoP?T@P“WﬂWéﬁF setiqgh in Tables 21-
24, Ifi‘Et‘H’i GRGRL GRsifeh Bt dfércﬁ{e%bﬁ’&ﬂm\éﬂx%ﬁ% ﬁroleideaam&rexﬁese
a sequence set forth in Tables 21- 24. In still
therapeutit Ipeptiadyominaenttation i sel¢ctedfram: the geaupraonpistng ef 1, 30, 85, and
100 B8 |ded wherein the therapeutic peptibody
c%ncentratl on is selected fromthe group consi sting of
100461 ,In Bﬁothaﬁcmh‘mjmcmf)(an mipramenti@@danethad isprovided further comprising,
for t

prior F‘EB’{’B%‘?E e sq cps of. 5 Adﬁ)&%ﬂg :ﬁ&éo glﬁ I%If F}E‘ea%ilgxdrpl%% epH between
aboutS4 epnd Qﬁonh)S (Hd:j) L;ﬁépai@gtdmhpidmfontdlmngohmthpmpeut@p pentitiody; d)

butfeg GrrBAE BT HT e Rl P dcttr o BTRES Bydineg an
approprafeaim&uit BABgluTgtahearsbf) Llltybpllilhi‘ngsthe pn(tlu)e frnmcstd’;i‘(e)

solution of s addi n r anmou
wo“df“é‘“@ﬂi‘t"f gRpby Fﬂmgrﬁ%" ?fez"?%ﬁ‘l?f’ Hb"%['oﬁé’ u‘r"}éer 'r"oamll;’“ethod for
prepa%tnéﬁ &@anstlm&ﬂﬂérdpeuﬁm pHdod Hbl&iibﬂﬁﬁﬁ is ﬂirbeldcd compnsmg the steps
af orenenti oned nmethod | s provided wh relnamsth%b
of: a)plvephiliZing 20 Haranetpped BerPREGRERIDCDY SEPPHbAY and ©)

recorﬁggfmﬁé iihd BBphidizBd ﬂl\ékéilr%dtl@ﬁém%ay REmpB&itisheps of 1 a)
yop |Z|ng an af orenentioned therapeutic peptl&@d e
[0048]dnpposther embodimpnb)a kit & GrRPBFIDE AR AGUETHS ARGBRACHIGR gomposition 1s
provihE%E%Hﬁegihg agﬁ&tdoh&%/er GRURE Sh talftemehQOMEN yb phi AP tA8Fapeutic
preparing an agueous
peptlwxar eraonsiticara And 8 veresi copiries haying girbys olagiglly sicpgptaple solvent
i,I st ving an af orenmenti oned |yophilized
fbr&FH réﬁgz c%nppg)ep{&%body conposition, and a second
contai ner having a physiol ogically acceptable sol vent

for the |ygphilij 255 pERTIIPEIGN OF THE INVENTION

Definition of terms

[0049] The term "comprising,” with respect to a peptide compound, means that a compound

may include additional amino acids on either or both of the amino or carboxy termini of the



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definition of
ternms 100491 The term "conprising,"” wth respect to a
weeprigeconpound, means that a conpound nay PCDUSZHE7/009712

addi ti onal am no acids on etther or both of the am no

or carboxy termni of the WO 2007/124090

PCT/ US2007/ 009712 22 given sequence. O course, these

addi tional am no acids should not significantly

interfere with the activity of the conpound. Wth
givensEQRAEL. O Ochrse) TS hddifbnA fanlihi® a¢iBs SiRsld hotvsigiiificantlyt 1h&:rfcre

term"co r|S|ng nmeans that a COHDOSItI % i nclu
with the@¢tivibrefithe semppawit sWithHerect @wwm&rm&&ﬁg Hléfﬂ“émvemlon the

term %pﬂ'#)ﬁgm%o'inéhg fat h%@ﬁ%b%nbﬂhﬁ{y 1ﬁ£l§d¥\’a&htlt)m c@ﬁ{pbﬁértty These

nposi tion he term "pepti bod
additipedleospooents sixpudd ubteslgmﬁ!parptgf ngerfrapwithehe yctf\ggyétf the composition.

[0050] fhgﬁér,gg "epiib Bhérfly ééﬁ %2% {n%géc('\j;}’e Jo\?\?ﬁ[sﬁ}?% pdfil :ggp lﬁ%-%d SHAY directly

or indifetey Yo apencmblecallels yudhi astm Ecodmmianf ardntibodye wheRhihe peptide

RN TNAT TRE IS N A

regloﬂgsrb lin@&pai @tce?\rgesﬁggg efimodiflddFc mblatwiet FAfplops atd duscribed in U.S.

ubl 1.catian ncor por at

o Sl ot i R OO R BB B i

entirey CThdTRvERtL e clidBP§ichi gl eddles €orfipridhf anbd Idf)trﬁih inodified to
conprise a peptide as an internal eqth?nce eétg g d%

compyige a ppg;gb: PG| 15mnaé]seqq$§c¢g>ra§§m Bin B region)etthg Fe main.

The REREHIE pIRi RGHbREUIEBIhayIEEIHEEmERE thah bAB p@;ﬂﬁid&ﬁhérﬁﬁ in tandem in

sequence In tandemin “a particular internal regio
a partigdartiheynakeseiom eind deey mey Fstudsdpitherareptifeinipther intermal regions.

Whllé [ht ?éﬂ[gaﬂverl&% ns aygﬁéie@nﬁlnf‘edp%@rttlo‘ﬁg i &lﬁpotﬁ&%d?ﬂﬁ:nﬁfrﬁl domains

sertions I'n any ot her non- ternlqa
of th«jﬁmenﬂso msrdhwdﬁmnarféhlalls@n@gnsirbe tesen peptibesy”depeg not include

i nvention. aiphficl ude
Fe- ﬁ‘!%’é’nfpr%teglﬁ @ Ot%'c’all5 %’s" h r%%h%)ﬁg%(d feetigth &Bg{rlolt gl ns fused
[0051] OTttefrft "dﬂﬁﬂeh)efermﬁ)s lﬂ.olé'chée that pmewmh idegradatiagf andéortipcreases

half- ]hf§} @dp%q%légmtfnggbe rc%:s/ g‘%ﬁﬁ“gg 1?15 at | ?rpcrc?lar%gé 101(;&2&1 g?t?ﬂ?y ofa
theraﬁéuticriﬁb@&ﬁ eExdimhgOtehilesciatiude iy Foldomairt iiisd&sp!&bﬁd i U S. Patent
rotein. Exenpl ary vehicl e%l @éISUde an Fe domai n as
ﬁ%ﬂ%@&mne@ WEHP“ 428,130 to Capon et
[00527]I The fefif RSB réfrs th3AElech1@ @b 2dquEhee é(ﬁﬁ;bﬂlsm\@the\seth_&hce ofa
refers to nol ecul e or seg_ enée conp

ri §in
non-zsiti ggn-bnshio s ey ER!-TsHENS o HgRion qu@m ¢ ?fﬁﬁ"’f’?’o hein
mon&h??é&ﬂ rﬁﬂltﬂeﬂ@ﬁ@l-rﬁ 8Ypidanyya nahetHdomptises® (BHHEiﬂcDCHB domain.
meric form Typically, a native Fe co es a

The @iginalrienemostebitin sourcy REthsmagve &F it IRNGGEP of Fiiman origin and
may §9 yﬁds:gf Ak dﬁ'nnﬁmegigbﬁﬁnf eA'n%tl{/é‘FQ%ea %H%En@f)o%@ﬁiﬂe that may be

e any he i mmunogl obul I ns.
lmked amtp\deménc psmltnnmmﬁxmé bpro:oyplép't gsgeciatipa (i ﬁayhsy%ﬁde bonds), non-

covalegsassom fltl rdé E@Bb&a@&n P?ﬂ)('gh Me4L &u&%@%f 1hYerE)‘BY&b%F Hisulfide bonds

ocra non- coval ent
betwaasmonahenm suhunas ob it vealfd mnle@flleb O‘rtrt&CS fiom enmipdpuipdepending on

nt er. cuI dis 0
s e TBLEENEE) LB £, MR 1509, IENETREND) One ampl
of a hadive RE¢dp e dibulfidecsbondet] dsaer( les@tmg 3077 pd]:gm dilgggHiongyf an IgG. Ellison
subcl ass (e.qg.. I
et al.é}%%r uc}%fc ‘gc'ﬂéh%/ %88%9 I'l%I S% IQ) twson qa d?xs(qui}?em is generic
to thé BfonbineAd, difreRcpapantltidhgrsoian of an 1gG Ellison

[0053] The term "Fc variant" refers to a molecule or sequence that is modified from a native

Fc, but still comprises a binding site for the salvage receptor, FcRn. International



et al. (1982), Nucleic Acids Res. 10: 4071-9. The term
"native Fe" as used herein is generic to the
woreonetdc, dineric, and nultineric fornms. 100BGL/UIINE7/009712

term"Fe variant” refers ta3a nol ecul e or sequence

that is nodified froma native Fe, but stil

conprises a binding site for the sal vage receptor

FcRn. International WO 2007/124090 PCT/ US2007/ 009712

23 applications WO 97/ 34631 (published 25 Septenber
appllclgleS) W@gw\ﬂ\&%?ﬁ(p%gﬂ;l&ddﬁsﬁp'té?ﬁberqmﬁpérﬁf Wdro6/8247@8dseribe

as interaction with the sal vage receptor, and

exemrziare/ lfmvaetayts, rnweH pe fraer@etion with the eivage TEFEPTe A S bereby
mcorpolga‘%eé ﬁg w:feﬁaﬁ{:é{ o] (ﬁ'ﬂztasRl 1 2@5 ?é—ﬁrc‘"lfb VRS0 WotnpHses a molecule or

rom a non-human native Fc.
sequeim: thatots hemaaizpé (ﬁto,m anpadhuman Betive Bep i anatherjaspest tpative Fo

comprfl%%tsﬂ?se@e Pa%l%g ?gnqg\llje ecgg Itﬂé)?g/ﬁlo@ﬁ esgnruldﬁltr&lrf@!ltures or bloéoglcal

[ '6grca at are not requ
act1v1fthhatt dre nét&qﬁmed‘rﬁir tlefusonoholebidepotthe lpteslemlvlemnt@m Thus the term

P v e Rotee e SR G PRTRA R oBk FRl s o
resmures mad uﬁ*écttda ate mvbRed nou)aﬁﬁnlﬁde/bdnmnnmumxznnsmhpatdnmy with a

tl tibilit th,
ety o T DSOS LALLM B oSSR,

glycokyﬂat‘i’onS e4)5htetst oAt €drhplefrént, 2(9' BIRAISY k@ hh B B rec(eﬁbor other than a
I'mteraction with conplenent, (6 blndln

salvagegeeqntes: ob('/]f)@ptnb%hdg)engg}t\pgﬁglaf gxtgmqu: ((%g Fc variants are
descriBBl iR G @f&ﬁna‘ﬁ%l‘l ular cytotoxicity (ADCC). Fc

variants are eéscribed in further detail hereinafter.
[0054) ODE 44T MEc dasnain® Fecomnessesnative Bepad Ee yariantimeeplesyy

seque%ges 3 rdﬁﬁﬁéd U VRC W E5itR BE vai Sy GRF ﬁ&lVQ,S‘F é@e{h'e'?&% @Ehod’(ﬁnam"

¢ variants and native Fcs, the term"
includbs meolecules mchozmzemerrmremalhwrllcrfom,rwh@hﬁcdlé‘rst?ﬁjﬁ?mrﬂé‘?ql% antibody

or pro&}xg%ﬁu%\éa&ﬁr renre?% qgsbfng g:rrIbo HMH Q#o? n_gﬂ[aklkéoﬂ%é F c?ggion can be:

means. n on ,
DKTHYERPICPARBIL. GGPE¥HLERPKR KEHMISRTP EVTCVVVDVSHEDPEVKFNWY

KTISKLAMWYK@WSN’E{UHQR’QHSLTCLVKGFYPSDIAVEWESNGQPENN

v R QAT R RS RV MRRSRL AR SRR s s

K (S ﬁfgﬁj RiYh ESDGSFFLYSKLTVDKSRVW\I\/FSCSVM—IEAL HNHYTQKSLSLS

I D NO 1) 00551 Addi ti Fe sequ
10053 AN P HOqURRCE dEe KREVE TR DY mﬁfgﬁfsf%‘em?m?fgéf Ve in the
mvenhlgﬁ be‘é’)&%ﬂlé’ﬁ:cl @;”1 eABRAIE A cEssioPlo. (FER8BRY) Fc 1gG2 (GenBank
Accessi on . , Fc 1g& (GenBank _Access

Accessmlﬁg)l’mrsé% g’@sg@é;éﬁsaﬁkn e%féaoaﬁ"q\k?m%@s@@}g&#éGe“Bank

Acce%&g%(ﬁgglé%} K E cﬁ‘%ﬁ? g@eﬁggﬁpgxg&%%g #)B oa rﬂ;m 817Aég)§g cS: gé-?gﬂ Ha&iBank

Accosmbaaia) POYET T, dio le D BRBRTAACESSIon NAGHO 1B80). B dgM @nBank

v N M T R

Fc sequagencmscroplatedrfpt uiedwerdior use herein. 100561
i.ona

005 AL 5 T A A U P sences
(e.g.,whebaetpeedsad in bacteria).

[0057] 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



100571 The term"multimer" as applied to Fc domai ns or

nol ecul es conprising Fe domains refers to nol ecul es
whawrngtodbmwo or nore pol ypepti de chai ns associ ap@rus2007/009712

covalently, noncovalently24or by both coval ent and

non- coval ent interactions. 1gG nol ecules typically

formdinmers; 1gM pentaners; 1gD, diners; and | gA,

nmononers, diners, triners, or WD 2007/ 124090

PCT/ US2007/ 009712 24 tetraners. Multinmers may be

tetramiefy. mtnhm\érﬁﬁﬁ%f] 8k o d ficegRsiuag ae: S%Qdeﬂ(ﬁsahhtréﬁﬂlmg activity of the
activity of t native |g source of the F

nativedgspytseiof thigk ¢ arsbaa%qri\f?élal%e(%s\sﬁ &?Iwwﬁ\?@aﬁa‘? Fe.

[0058[ %égérm-gh'ﬁertl%tmf’ng deddriativ @i qt9deri vl aleb Brocesses and resulting
rivatized" nmean processes and resulting conpounds

compéundstin wihicht for exempi andawithoutdivitation; k) the F%npomhatsr@ecychc
0 a t
pric PR U5 TN | R UEL e coppnuns 2 e
compawTidie lcm}ks-l(nk):d phbas cowpslinking sltc;rfos exdmplahie sompasndahas a
cr.oss-|l i nki ite; for
crs RS P4 B b R i S LE8 Be ormor
peptldylll hﬁldigeuﬁ eepdiced by\a voin-pépdidybliskage; (@) itke Nptephindy ks replaced by -

NRRlNN[]Léﬁﬁﬁﬁ -r{lge@fgﬁgb 2&1{&985’2 aﬁh%% agcde’ zle group, or

substintNRCH Qb sti tufyRBehd yl Ry carhnel- Q)I-NHRhe&uSR(}ﬁxldrRll’mﬂbthe ring
substi t.ut d'&é unsubst.it ut ed

substifisningice 23 defIorre BT HeRpIBHEIHEPRE PHC(PRg o NR3Ra

wherett RS IR 4RIk Sard a8 d@ﬁn&ﬁﬁér&ﬁdﬁé}e afd (BfcbBipoun®s intwikich individual
Ctermnus Is repla OR2 or -NR3R4 wherein
amingrpeid R®ieting ammafitcﬁeééh@esfﬁl ﬁéat%&t dith-Agents.capshie egyeactmg with

select&® gﬂ? léﬂ%ﬁs hptemirf'&h resftiie¥| Matw@ﬂx‘é%ﬁﬁér%em@éd' }%?elﬁﬁt?er

rough treatnment with agents capab
10059} deotsed hengirt the tgm tnsptide’stefiers ghaiotesulss of r%ﬁaﬁ 6 7,8,9,10, 11,

i r fyyt i
12,14 95,455, P YO 99, 2500 I 60 B0, 31, 2 a3, 30,35.,
37,38 8besG 4t]o42m43$éaj 4% 461 47D,4834940,5], B2, 53, 58, 55956,157, 58159, 60, 61,

o650 85 ooty ko B89 B8 v B s, e

87, 88389, 89,91402, 93194455 96397.408, 99.51 004G, mdlrE amﬁlﬁo aéhﬁs 1ibRed by peptlde

bondsﬁi’epgées %lcaayf co%tgm rggdon?ahdl?) 'ﬂe;fgﬂe cfglfonmﬁtmyg Smfg 3s random

coils; de typrcal4AaclBtabl@ konfotmafions, Sdch z&&ho%bse&%d 118&rgt8‘9
91, 92, 93, 94, 95, 9 7, .98, 99, 100
proteigpAlyPERH4ES Woineby vaseﬁ@'gff%rzs and fesfitry StrsgBfesy dp particular

emboﬁﬂﬂérﬁéﬁ|n|uﬁle§;&ﬁts§ier}‘aﬁg’é§dﬂ@e§f@és&rre f:d)rﬁ&lnbia&:d herein, such from about: 3-
onfornati ons

90, 3 R8ck T8 B0 3BT I sEPos 0. Sabrog0 SaaesghLRefalp-He, 10-70, 10-

60, 16 §6 gﬁ)" 40,PI0% @ 1@%@%%%&@%%@3/ Rin@ dhd Nke/| I fRARSNEGFBiments,
ertlary st ruct ur es. artlcular enbodi nent s,

the pemzmdesr wied hereie areamg@gr%ﬂlapég% 99@§0a?(b 6@06@ APp PG+ R0 amino acids in-
Iengﬂg ?%gérﬁglﬁégﬁ&é@ggmagggg% g_é%eg%qléang Fhe l%em?)ds §et6fgrth hgréam such as

0, 5-40,
carrielGn 8@epide [7oraryl (g 5Ophags-digplayl Hbraey), amsﬂed hmdz@n@m fyothesis,

o 545 b B B, OB gt R I RIRORRLS e

includdD a6 L fobm, da(fher@ﬂnﬁed o2 th amixtureaef tie twa forimsngt h.

[0060%%%{3@&%@0 p 369?? ﬂgﬁgi?%?%cept%ggehsaﬂg Sgth%ycoﬂﬁ)éugés &htﬁis invention are

also dodfdmplsteli Byapliydiclogicallp acﬂwpg%blejszﬂ;qu gsymédnit nay yalts that are known or
enerated byhchen1ca f deri v%gch §St|%&ﬂMC
later dipcqyerrddto e PhaFmsEtiral acfca%t?% SO BETLS KRR are
techni ques. Peptides include D and L form elther
purified or in a mxture of the two forns.



[ 00601 Additionally, physiologically acceptable salts
of the conpounds of this invention are also
weonvemobat ed. By "physi ol ogically accept abl e Bel/US2007/609712
meant any salts that are kndwn or |ater discovered to
be pharmaceutically acceptable. Sonme specific exanples
are: acetate; WD 2007/124090 PCT/ US2007/009712 25
trifluoroacetate; hydrohalides, such as hydrochl oride
and hydrobrom de; sulfate; citrate; tartrate;
triflucddbace @ h§drohaHdér: shad . hylitithickidEhaditedrobromidt) sulfael citrate;
as used to refer to peptide sequences refers to fully
tartratesglyentates el @fdde (e. g., sel ected by phage di spl ay
|0061m99§-§1) " RAbrSiS BHENCREd k) refbti 16 pepiide YqueRies reféfé&b d”UIQ?)‘B random
a naturally occurring nolecule is replaced b
sequem:ns rﬁggaéﬂeCtﬁég?D'dlhég‘hélspléw Frethqdsyand PFq“ﬁla‘feSrmé‘iht“F}b?Pq Qf more
residu%apsf QQLMF P cyccgﬁfng xjhbfégulg% xeef)mcgd b8 quﬂé Xcﬁ@tzﬁ@&snot appearing
ent1fyil ng de sequences”i ncl ude %
in thatpasiticayin the nctgtallycnospw melepdso Facaipasy agﬂthods or identifying
peptddiaRpenR g hEEE bRty SoRTRMIER hEREBIay, yeast-based
screerﬁhg,LR:N Armptidesaiegrsing, chemdcd keretnikg, ratiGg Aesigheproteimstructural
g ﬁioglcally active" nmeans that a substance so
analygj §Ppt%% determined to have activity that affects
[0062% THe dérsint pHaAhacRbé gital (Yeadive" hmanmat 4 butistande s@dédeoibed is
bl.ood cel |l count ol est

deteringd 1y SR ) STCEE A PRI & L [nited to blood

pressute] B1bHABEI Ecdlint Whd@dsterol 1€VeISor d]EkaiSHBﬁﬂ:l (@g Oﬁit hyt Amited €0 cancer,
peptides conprise agonistic Qo mmetic
autoirguag disPedery- Jdwes 6, Ripgmacolegiealyeaftive |p8Wldef(5685°fsq'ﬁ%°ms"° or

mlmeh@ H&anta?@rﬂ?ﬁd Feptel hdlgerimA®elowrgoni st peptide” refer
i de having biological act|V|ty conparable to

|0063¢ Tmecserm -(némgtic pmde and haa?métopqpadém crtp@ pepfidehaving
blolo%gghacm/ bff:org Qrtaﬁfer{é a §&H d henst f‘r)mtui'?& EP@t ¢P&CGSCSF and

ote erest. These terns further
other iprugéinsl despepbtﬂ uersut) hbat interhictsewith ¢ protaincofiinterest (Thgpq tgrms further
teif nt.eres b
mclmgef }?eg €s t P &nﬁlreétF ﬁr%fc tﬁg é%h\ga' (%y lﬁfgte%?g%r {gxlttéﬁ@%f L3R as y
potentiBigg eneteffeseaf tiicomaterahlipdnel, oﬁthep@ex@@k’?mewetl; see, for example, the G-

ti.des ljst.ed.i.n a n "
e SR Bt o 1P THRRE F3uf 7281 B Ry BIBR. B e
peptiddt@ompaisedanyl skapitides thaticaw bedidentifiall erslediosd ns Besgribed in Wrighton et

al. (1996 Speioneecas 563 Nams S §8okkToc. BRR: §ad. N ISR o6: 7560-

74, orlghy Aherdafer&idaan Tablee ﬁﬁﬁteﬁedhs'ﬂ&biﬁg EP@dﬁimhetfcl sebheaSmatter Those
haV|n% EPO-m nmetic sub%gct Ha%ter ose DAI Y ject
of ordl ey 3R e epPER e O s S eg s e One & detec
dxffexret?tf FpBAEEMaR BaRhRY dRBRséPtheRiLBY follbwihg tigndis§lesid fiecedures with
han actual |y disclosed therein by follow ng the
dlffef@hfsmp@éébbméedur es with different peptide
[0064,] § Q{dtﬁé‘ ern‘il.Bﬁ:“ @heﬁ%m"‘i‘ n"?f’berﬁlrﬁéimpﬁde't &er ’Itl‘ﬂP"Wefcrs to peptides

m metic peptide" or "TMP" refers t§%$
that cah ae ldﬁa\nﬁbé of dexnwdfaseifsmbeéen Creigla gt aly £53497), k?édemﬁ 276: 1696-9,

Us. ﬁé\ﬂ o g 56%69@ ri'adgggéz S%aﬁm?y SF6r rekb&Redn Tabld SideRatied as

946 "and any other reference
havmgril"l’m-lnhlmeZIC|Sdbﬂncu hateet, aswelh as/mﬁgnmaﬂnanﬁtqaaos YHP&9 24770

publlg'gi Q\Zz})%afodeﬁ Fgreﬁg GA%&E‘QE Eggg}eﬂﬂg IE 'nggl;dé@rrg tslélél in the art

apprejaté e:faeea@harf thébh osferenteserableaope $¢<s¢1¢ct |drff02rhet reptides than actually

disclosed therein by following the disclosed procedures with different peptide libraries.



appreci ate that each of these references enabl es one
to select different peptides than actually disclosed
wao b@rae409by foll ow ng the di scl osed procedur esPe@l/Uk2007/009712
different peptide |ibrariegs W 2007/ 124090
PCT/ US2007/ 009712 26 [0065] As anot her exanple, the
term"G CSF-mi netic peptide" refers to any peptides
that can be identified or described in Paukovits et
at. (1984), Hoppe-Seylers Z. Physiol. Chem 365:

[0065?%% ahdthRF ey, c% 18] tht A&@ni ’Qﬁ@ﬁnﬁﬂ%eh@pgﬁmee r¥eisds @hyfpbﬁﬁ’des that
havi ng F-mmetic subj ect

can bemdémhﬁﬂ/orﬁ@SPmbqﬂntﬂﬁékaYlfS %{ﬁbr(é%"e)t 5°P%§°Q8§r? giysiol. Chem.

365: J0REHCoP 4o %ﬁﬂ&%’i‘er@ﬂ&@llﬁq aORS idbRif&l &Havild E&ESFUmimetic subject
pepti des Ythan act ual 'y disclosed therein by faollow ng

mattet. Adosk ef:¢rdssdy slpﬂo@émm@mmlmdhatfeesﬂeﬁf thgagycferances enables one

to sel?césgf rerft d)eg Qesqmu% ;—%Sali)?ﬁ g%lo%%ihtﬁé Edtlfofvfiggtﬂoe?(ﬁsclosed

procedi@res \mﬂ ﬁﬁenéesmptwedhbrandéukurmt o et al. (1998), Nature

" 67-7 rdinar
[0066?’1‘?\ é %'F Ia/t\é -TRiME ic % freE rs, [0 any e;:f)e 1&%%%13 (ézln ;\ﬁt 1|a§nt1ﬁed or
derivéd® de@cr&ﬁ-idaﬁ muduxﬁaf)ef anm (192 Nd&sc maacladﬁuaﬁ’l—yo Those of

di scl osed therein, fol l

W
ordmgy@bgldl@rtgg aWapplreallaf F‘eq'ﬁcg 06 g%ts eqepgefsa aggs OFE%Sﬁlect different
peptided @héned'cmallyaﬁio@&ﬁéﬂ itsdrein@t follewiry theidiveidsed procpéyies deth different
refers to a peptide that blocks or in some way
peptiderditspfiess es with the biol ogical activity of the
[0067"]191%9%1% e%ﬁé@ﬁl@ﬂ ﬁbpﬁﬁe" &t hRibltor SeptidaSreférs @ @ peptade that blocks or
activity conparable to a known antagoni st or in bltor
in soré waléntgeferse wathethe PM?EF?\‘ agtivity af @e@%oc‘%?m?‘ﬂ gf nigrgst, or has
blolo%lIN:a ﬁOﬁfg&Hgéx%bllé%Q LIS wnGRMYohRe ST Qﬁ%t_&' 8% tHeWaboGABd protein of
e identitie or derived as described in Takasaki et
intereat .Tr(us99m)t¢nn\ramFemagon§tneptms'.‘ carppgseppeptidesrthatgrantbigddentified
refere i N 70 fth
or de‘:ﬂﬁge egcrgbnelds} ﬁ%?és% a?e(:jra??)l f‘ﬂr@ﬁ (I){(Z%% qg r (13I726r16ar orany of the
refereﬁsﬂétd iln Tablé maieanﬁedipphmngfmﬁ -irtagagngic subjechmeater. Those of ordmary

s S SRR IR B B oy b SR B v pepres

than £HnsdtlyQs &sloged Ql@&é:wtgefo%t:vhgiﬂhéfdacm”sbd pam:dmes with different peptide
l[ibraries. [0068] The terns "IL-1 antagonist"” and

librantes) _ | rg-nj metic peptide” refers to peptides that

[0068] nﬂ‘Hettbltm@"ILdthag&ﬁét" ah@ "HCliaviihett p"efptiﬂb'erdtérslo peptldes that
receptor by IL-1. |L-]I receptor act.i v q@ t Gvati

inhibft o A WO TREHIRSTICHYRUOTRH TS the | ARLFRION Y 1 |1 1| TeogRigp g vation

resulérﬁqmln korhatiBh 8P h CobmPRxemisg/IL- P10t B ké’beptloi:, alldallt- BERBpteE accessory
IL-lra-mnetic peptides bi nd to IL

proteine Blepitagta0pist pt L 1 BYBEROPCRAEEs SIS Ibr loflerieggior,or 1L-1

recep?&satc[:élsgct)rycﬂ?mirﬁfnd‘ SYSEREL &J?nf}l@?@ AEnfYn bidnglany W6 ©r three
onponent's of the conplex. Exenplary |L-1 antagoni st

comp@nemsof the-coimmbex. Exgeiplary db- lcantagsaaist Pg Bertl r3-magpete peptides can be

1dentg‘ee9é)é%g§?e¢’d g&géégmge?jm sUpS. NBat s 6096355, AlE3 0135;880,096; or any

or any of theé reférences in
of theletftren@siiniFnablef2 @dnta&edmhawglg IL- | ragmipnefir ¢rd Lot antpggnistic subject

mattqrhtr?xﬁgené‘ %rd Qllﬁ‘ ‘1‘1% r%f éﬁeCI%Qﬂ?ﬁt {h OF flERALYersidel knables one

recl a ese ref erences
to scleatahrfe&nopqmdm timal agttallgtidischsed thepeip by feHowingrthe disclosed

sclosed. therein by follow ng the disclosed
Pmc%"&?e‘?ﬂ‘ﬁla/gg* ’}tr?eaﬁqu?@? Rt peptide libraries. [0069]
[0069]TEhd ehm"v\mamagagarp@ndgemerslm pepeides that carpepidentefied or

derived 2L gcan, be. 1 gent Lt e8 o3k) Biochem. 37: 17754-64, and in any of the

references in Table 2 identified as having VEGF-antagonistic subject matter. Those of



derived as described in Fairbrother (1998), Bi ochem
37: 17754-64, and in any of the references in Table 2
w0 dentzfoped as havi ng VEGF- ant agoni sti c subj eceCTEHSE1087/009712
Those of WD 2007/124090 PC2fUS2007/009712 27 ordinary
skill in the art appreciate that each of these
references enables one to select different peptides
than actually disclosed therein by follow ng the
di scl osed procedures with different peptide

ordindry kil ih @8 art @PF@diatt B at RCHOf éRe ieTbichtds@nablepbhél &' se]ect different
refers to peptides that can be identifjed or derived

peptidgs thaasehiably disciosed iReiriarby(fedewing the difclosed Baggfurey yith different

pr"d%g dfesand in any of the references in Table 2
entlfled as having MVP inhibitory subject matter
[0070T Abe terof "MME nﬁmlytcgmepudq"ﬁefer@tog;eptldgsptlb b@qn;hee\dgrpfgied or derived

as desggg?d 1%fK %ggr% I?t) an ac b{l §-7t4 ggggﬁ%of the references in

er en |sclo ereln Y
Tablefmkihmvﬁadgastﬂwmg MMbsﬁnIblmrm selujacteaamrt TFhaehefof erdinary skill in the art

appre?lﬁ%i tb%tegf;fn g{elf?ejgefer]ég Oeé?‘eiialgigs %rtéep{orgg 1Y ?ﬁ% ?éﬂt EJeptbdes than actually
discldsélethetéin Byl f&yowitnbeher diatdokddt gtotmuresd\nmb differentgektide libraries.

o7 P33 B e S UL R RSB B s v
their élﬁ’indy‘tb @&ﬁi&'e%}‘@ﬁkﬁtﬂlybsﬁdiﬂ a¢titity af sigialéig dE}delrrrbnsttat\td in in vztro

ani mal testlng as described in ent .appli.cati
assaypeHsihi Salor sample thspitidi §763 §/SefHeh?a“E>@¥°§rﬁ‘¢'P PRty gigsaY or by in
WhAl teRirig0R d¥eerind3R A6 GRBRR 8pplicatiBR PablicatiBngss at i n
wva%gn hi bit or pep tfhes are set ou?pln Tables 21-24. (00721

US200#@1 8163341 japd £&T sniigaden prplisation bis: 8‘(029%(%?8@8?05“@1&7
myos&?ﬂtlﬁ}qﬁﬁogé}?ﬁldby leREf ol nqgwlgs 21egul ate the activity

i nteqri ectins, cel adhesi on nol ecul es,
[0072] r’ﬁhegcmm " m@awptadhssxon entagenisth refersdp peptidesghataphipit or down-

regulaqg p‘l SAC?Q tggk s Eéigaﬁ,gf&u JAHELBA ?r{&fecules integrin receptors,

>ant agohi sts conprise | am nin,
selectdaci‘ucematsl, or cetlhaxl}pexpmmtdsmdemcptbe&j Exenpiptygstegsnzghesion

antagh0t Spmrase L, SRFefif AL B ibs|dartel 9 Tabl 85961 ©
[0073&%&'{1&1&5 "Borrnesckptiord mW.leﬁ‘/ ﬂ:ﬁfé‘rMo suahhnoleclulss hedabynined by the

s BB S AT o 5 M AR 9 e i

its enﬂﬂ:ttj' @&&h lmltibhe r@bﬁptﬂﬁ&ﬁmlbbed ih€luiOOP T A3BORGabhdntibody, which
respecti

W98
are d?Sﬁeb‘de@r\é(ﬂ%%WB;’rG e Wodseh s ‘hé?%pegtm% é’i’%Ch PO ALY
incorgdttel &y Pefedécé8n ﬂ'féi’r\/‘érfﬂlré@(?t or inhibitor" or "nerve

growth factor agonist” refers to a peptide that bi
[0074] Fherterm fipdrie ssomérf%éogwbmﬁr Fefc PSWC(&(@!}}’ {qf\?r‘%?s‘)s‘o r Fefers 10 a

hd9to ERRILAS henRPOWHCRCRE (NGF abt\RB) 6 Berfulihg. Exemplar
peptid P01 EHORRIVAE henR bV ICRCE) (NEF) Lt o e ng- Py
Peptldfismfth% typef ave settaut anyaklg2lo aci d sequence that binds
|OO7§S! Ot Ernd Mol @rg)qlu {;l;gr doRfn NAEHS 3b by %%H &did geqlilencc that binds
equences or random zed sequences. Exenplary T
to the*fﬁAiULalt ambeatoprisen satizal Ybeccuding sehbenten pr tradpmeedispquences.
| hei b5/ displ

Exen@gﬁ,ﬁ' Pgllrl; Hprgé?&l Sgo 3#]'8%1*}9@&:{@%12&%@&% gr:?(?ég}}{%ﬁ bﬁ Iﬁm%? isplay or
other3fethadsdn&dtione@téfdin. TEgerhplany peplides of thistyng erei sst dut in Tables 30
d3rlefers to a nol ecul e that binds to the TALL-1 and
[0076] The term " TALL-1 antagonist" refers to a molecule that binds to the TALL-1 and
increases or decreases one or more assay parameters opposite from the effect on those

parameters by full length native TALL-1. Such activity can be determined, for example, by



I ncreases or decreases one or nore assay paraneters
opposite fromthe effect on those paraneters by ful
wo envgtitwomat i ve TALL-1. Such activity can be deP&r/ns20eT009712

for exanple, by WO 2007/124890 PCT/US2007/009712 28
such assays as described in the subsection entitled
"Biological activity of AGP-3" in the Materials &
N@thods section of the patent application entitled,
"TNF- RELATED PROTEINS", WO 00/ 47740, published August

such a]sZays?aQQQscnl)QQ {f lthd Rﬂ)sE&Fdﬁ erfNildd 2Ba1bZgANIcEVitPBPAIGHES" in the

refers to peptides that can be identified or derlv d

Materigds RaMiethypdasestion sl theprienitapeliestiongatited.sTTNISRE LATED
I hi set out in Tables
1>Ro1§e;ﬂiigérD 83%%@3’3‘*’9%& W Sendsy PP, ﬁfo@

term"WsP" refers to a water
[0077% dﬂlam:rm P éing Peantggndst ppp@%’np&rgtommldgsethama@t@ 1ﬁentgfped or
r _conpou t t
i Ay FARAAI A BB A0S B of i e re
omlmﬂabmﬁBE&&nple a phyS|oIog|caI enV|ronnent A nore

a " Gription of var
10078 R VSR B5/PiHE Y e PoPFRTS T BIsNER: 3 Repide, protin
or oth@P&o dall totwhidth s ét%'ﬁgd fr'Bheplap@uhtlﬁg prept adpedieenvaroment, such

usefu har ti.cal' formnul ati.ons
a5, by P KR! AL MY SRR en ERBPF e 4 HEF G fo I fesption of various
WSP emBeginienid cdnfénplaREBIAHE iveRBOE FIRMs. conpositions are

| yophi li zed. Lyophlllzatlon is carried out using

techni ques comon in the art and should be opt|n1zed

Lyopilﬁ{zahgﬁ aﬁﬁmmlkﬁﬁnpﬁ' ng devel oped [ Tang et al.
P52004) and Chang et al. " Phar m

10079ﬂaé”§xerapgumsemnbes!@9 @y usefidas @mawaoyetm fqrmlatms dy erder to treat
humah %’nsehsrlas Q9 ge?cxc‘lﬂgg Bcre % diRERGhS hﬁ‘: eutié BEFiHNAy

g, secon ary drying . thken2|e
comkambnsT ararhyppﬁll&g:d LLo'ngbnrln,zat&;‘r 1sBarrB;do}ut ugrrlg t@mc{u@g ggmmon in the
art and rﬂ'\(t)lmgt %rosce neglrf?é on ur t Lgelr?é;dév%lo?g@ g?zﬂ\é & al. , Pharm Res.
21: 19|1mﬂwcez)0tthmd:cyatgaétlaﬂ thairrrnResE 18H435U( 1006 . agent The

ce,supljnmes in.the. rlnar
10080} G5 bRBRUtARgR PR Er o A Sopee PR Hhss S0P fisPimgoprimary
dryinPl #3%eéchdafy ddythg [@gr Mit:hg'xzib ‘P&ﬂlillttﬁinﬂhdiog mbhgdxla;chn @, Biol
0 subl i ma i na adsor bed .0
278:185 Gho7 D vt BerahBoien, Wh%logé%m%%ﬂg?*aﬂ?f%‘ﬁe&'g&él°“
Furthbilie, th%ds%iﬁl@dﬁéb%ﬁﬁ’@érysﬁllﬁ%ﬁbﬂ of eietbuilting ag&lt em&e& sublimes in
shel f tenperature,. rocess roduces a mater

the prma-Arying:stagey whih)is 2%dp BPBE FhEROTREC BTG e&% the vapor

press@(% JfRORe st il £0adtiubark itnh%ﬂuéih% hbith Wﬂirﬁéte @ﬁblﬁﬁhﬁ(ﬂb| mnany,
luent for injection. 100811 T |I|zat|on cy

adsorh@i onbupddeater ifreaaveds the W&Pn%yéimag stagaiBdgredyied chamber

press&%ca'na'a?gﬁ SlevRted sﬁtjclfsfénﬁfet-aﬁﬁltes 'lq{er}ﬁf)cé?@bﬁﬁ%t:gsr Smaksfal Rfown as a

reconstirtution tinme, appearance, stability and fina
lyophiligestaake Ehereafiar thererkeccampegreanstitused with gitkeristerilp water or suitable
ate proceeds through several transitions
ass transitions, wettings, and
|0081q rw1ab;bh1hmuoorcs/)cletrtmpnkyodnmmatncsstpe €infli physicahytetcaff theexcipients
but alls?/ SH%%F }}gf P%rra]mﬁreg% sggcsers:c’lr N t1 élggq é %ﬁ%ﬂhﬂ:@ stability and final
monstheemimitattu The (:Eﬁgpasndbm strigylie malme ﬁomm ste prifcoedmthragh several

transmggéJ Ee E, gelag t¥ansﬁlons wgtttmgs and crystallizations) that occur at specific

dlluerztrfg 1n) ec%lo

temperatures and can be used to understand and optimize the lyophilization process. The
glass transition temperature (Tg and/or Tg’) can provide information about the physical state

of a solute and can be determined by differential scanning calorimetry (DSC). Tgand Tg’



of a solute and can be determ ned by differentia
scanning calorinetry (DSC). Tg and Tg" WO 2007/124090
weEROUS@AO7/ 009712 29 are an inportant par aneP€r/usivar/oo9712
nmust be taken into account 2ahen desi gni ng the
| yophilization «cycle. For exanple, Tg' is inportant
for primary drying. Furthernore, in the dried state,
the glass transition tenperature provides infornmation
on the storage tenperature of the final product.
are an[1 RAantperabRPinat isOfNaké inldL&3hnExRéPiEMEnR iR lyophilization
itives that are |ncluded in a fornul ati on becaus
cyclet ﬁ@lye)@rrmh%rTg apiaprortagt fos prigy diyiae s Fughermoye. 1aé‘vq %idystate the
glass Qﬂ%lt'i@'tlé et r%kyr{)wvnhé’s BforfhatlbH9n RhOSBFdge téfRPFA I E8Sthe final
the reas or thelir 1 nclusion, excipients are an
productt egr al conponent of a drug product and therefore
[ooszgﬁdi 'ie%tsbn sate ﬁnd wel | tolerated by patients. For
e choice of excipients is
|0083p &]xbipmﬂtmdepddmes tmnarebedadsbmtar@ymumtuoafokeanse Bretyreither impart

o R TR B B 033 A o RE mopsnss o o
reasoRPIEEF inkhiBide kREipieAts adé an Rxegrpl c&iﬁt;ﬁ)riehabf sadrdugptoduct and

suitahle stability et and mar etablh
therefarq Res e PP 32/g 2pg Ml 3l b Peiendy) yr il B oiee of
excanH{sf@ Faﬂx@uﬁﬂ&'ﬁhﬁi@ﬂ&ﬁ%&ausé figbyecanSiffebt both @Fficat@nd immunogenicity
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Buffer during lyophilization and upon
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o  Stabilizers include cryo and
lyoprotectants

o Examples include Polyols,
sugars and polymers

Tonicity agenV stabilizer
o Cryoprotectants protect
proteins from freezing stresses
o Lyoprotectants stabilize

proteins in the freeze-dried state

o Used to enhance product
elegance and to prevent blowout
o Provides structural strength
Bulking agent
to the lyo cake

o Examples include mannitol

and glycine




proteins in the freeze-dried state o Used to enhance
product el egance and to prevent bl owout o Provides
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Exanpl es i nclude mannitol 3&and gl yci ne WO 2007/ 124090
PCT/ US2007/ 009712 30 o Enpl oyed if aggregation

during the lyophilization process is an issue

Surfactant o May serve to reduce reconstitution tines

o Exanples include polysorbate 20 and 80 o Usually
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factor or where the metal is
Metal ions/chelating agent required for protease activity
o Chelating agents are
generally not needed in lyo
formulations

o For multi-dose formulations
only -

. <} Provides protection against
Preservative . . . .
microbial growth in formulation

o is usually included in the

reconstitution diluent (e.g. bWFI)

[0085] The principal challenge in developing formulations for therapeutic proteins is
stabilizing the product against the stresses of manufacturing, shipping and storage. The role
of formulation excipients is to provide stabilization against these stresses. Excipients may
also be employed to reduce viscosity of high concentration protein formulations in order to
enable their delivery and enhance patient convenience. In general, excipients can be
classified on the basis of the mechanisms by which they stabilize proteins against various
chemical and physical stresses. Some excipients are used to alleviate the effects of a specific
stress or to regulate a particular susceptibility of a specific protein. Other excipients have
more general effects on the physical and covalent stabilities of proteins. The excipients
described herein are organized either by their chemical type or their functional role in
formulations. Brief descriptions of the modes of stabilization are provided when discussing
each excipient type.

[0086] Given the teachings and guidance provided herein, those skilled in the art will know

what amount or range of excipient can be included in any particular formulation to achieve a



of fornmulation excipients is to provide stabilization

agai nst these stresses. Excipients may also be
wepphoyee t o reduce viscosity of high concent re€T/o82007/009712

protein fornmulations in order to enable their

delivery and enhance patient conveni ence. In general,

exci pients can be classified on the basis of the

mechani sms by which they stabilize proteins against

vari ous chem cal and physical stresses. Sone

bioph&rhFdRLEEH! ForAhBatiSESK the idleh @y Bfa pid’xh@ot@f f‘e@&{tﬁ)nﬁﬁ sAbility of the
specific stress or to regulate a particu

bloP“Q'UI%QS’@B't“F%i Fortexagple, thgameunt and pypeq i satp QF 1%1%46&. BAt s
bloph éﬁieuﬁ&ﬂ ?orglgtﬂ?’i(ﬁ‘l oftht §fleftion cdd6e Qﬁé’cﬁé&@isea%ﬂ to the desired
ent st ties of proteins. The EXCIﬁIent
osmomaswmeb asbtomic diypotanic of ymertenig) ef tmefrnalbyolp ep as well as the amounts
he ..
ot o AP Bl PRY e BUTRLRISh 0o, Sipias o
exemplifidzition 2eith ceferane tprtbe/iype df phiyol di s@as sichgledéne Hormulation, the

exc nt t i the t,eachi ngs and
amouahc?ii]{iﬁﬁgn %’5?%&3’%@?%%?0“ ! oosscren OI%ﬂP'] ed in the art
[0087MBY why 6Nexathiit, iathkioh of abowrsge smfoltekcanm@rdve dsotorijeity while

inclyded in an cu rnulat
aboutsf of § Swerats PeSipiBab 09 isad0 1e o iR P SRElEH 85 he dhount o
rangel HcBHERIaBBnPbf dieCoriniore Rk Eipients bkt mcumheladecewnm aon

in stability of the blopharnaceutlca

e
biopharmeaceriiet] tfoamelatigpefl e investipn hasbesa qxr%apag‘e@: f’(?f' y feference to
salts, ?bf}% iR ¢Rjwdver, %ﬁs@tskﬂféd% tHe it Wity ﬁﬂddrﬁﬁnd:ﬁﬁt e
cted based on to desired_ osnolality (i.

consiflerations descibgsohesein@ng ,fuxﬁgp‘g @p(pxggh‘éyd by rqfﬁr@nf:q Waqpemﬁc excipients
are ecg.i%L gtab Acdble 161 ty?g's ecom fons o?@gc@%%llﬁélbaﬁﬁgofor example,

nponent s e 1 ncl ed in the formulation.
salts, Simind amﬂs,; otllm; tommmgqnts, smfaqmntw stabilizers batkieg agentshe
cryopg%tgﬁtﬁ?ts lfyog%? ctzglrt]s Zaé‘({gl% IJAeaﬁ?J H%?Eﬁ 14&&{5 @hé %&%‘i‘ﬁs%d/&he
presepafiveal ity. [0087] By may of exanpl e, |ncIu3|on of

oon 5 455 oy S P ot . ARBbrcen 00

wi/v, 1ho6d Kill€d inythe Bftlveilitre@gnide thitehasauinalenr molaangreceafration of that
concentrations, of one or nore excipients that can be
excipigqt IS AERICMERPRE-  bi ophar maceutical formul ation of

[0084] her éd?x‘{;éﬂhlp@fkohaﬁvag%mdﬁx@m&hu fri e anbomed bycorgafzertm m:

to salts, polyols_ and sugars. However, .those ski]|
concanyatings of the BRTPRERIRIEd CAFPRAANo Y MRS IR L & particular
formlgigﬁ&'i | B QY ik BmB R tHelboh B&Hira@% 8 W'albﬁallﬁﬁl Byent efStRN6@ered

to speC|f|c excipients _are equally a Ilcable to al
where, @ sthareds @digh pretein/psptisic weﬁrﬁraéwmormﬂrwrangt efeds a high
stabnﬁéﬁ?@% &t con@nliiti r?mn%dﬁfandﬁ ’peﬂbn ‘f'lraviihg"b'r@lhﬁby SRUEMH the art would

tants, Stab I'lizers, ? agents,

recogmz;edbatotre«zxtiantosmallngwpﬂ@tlszi@mnttx of aparticylar fermudationgin gyhich there
is no boﬁﬁs%gghe% gncggﬁﬁio% md!t%ﬂlzxgg %ggﬂt\(%dléf be adﬂ:@&g %&cordm gly

cul ar exci 'S reporte I n
G.e.,b Otdmmﬁdmgi'radm;qnt ef stabiligerwewld bedsed)/Qther ¢xsipientk afe l@@wn in the

art artdo%gg)ﬁt Pg?(? 1 elF ignb%g)é}egéﬂx tQFE:?cgﬁeXélfﬁlﬁarém%@lrF(g‘mulatlons

p|e I's also contenpl a

(1998)0PBA1J. (D‘haﬁﬁLSaeTecmnpl@gypiﬁ P3BBhY ordinary skill in
é rt woul d recogni ze that the concentrations of
[009¢] I8r ement i oned exci pi ents share an interdependency

[0091Y) Thé &talsilipastd prokedh drug is usually observed to be maximal in a narrow pH
range. This pH range of optimal stability needs to be identified early during pre-formulation

studies. Several approaches such as accelerated stability studies and calorimetric screening
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.5, 8.7, or 9.0. [00961 I'n one enmbodi ment, the pH
9.0. bufferlng agent used in the forrmulation is an am no

[009@]C1'nd:me%ﬁydﬁéﬁtet}@f 1D &+ ACd géhit uded iR i RFAARtIon is%h hino acid
puffering agent is h| stidine or a m xture of
or mixture of amino acids. In one aspect, the pH buffering agent is histidine or a mixture of
amino acids one of which is histidine.
[0097] The pH buffering compound may be present in any amount suitable to maintain the
pH of the formulation at a predetermined level. In one embodiment, when the pH buffering
agent is an amino acid, the concentration of the amino acid is between 0.1 mM and 1000 mM
(1 M). In one embodiment, the pH buffering agent is at least 0.1,0.5,0.7,0.80.9,1.0,1.2,
1.5,1.7,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 30, 40, 50, 60, 70, 80,
90, 100, 200, 500, 700, or 900 mM. In another embodiment, the concentration of the pH
buffering agent is between 1, 1.2,1.5,1.7,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14, 15, 16, 17,
18, 19, 20, 30, 40, 50, 60, 70, 80, or 90 mM and 100 mM. In still another embodiment, the
concentration of the pH buffering agent is between 5, 6, 7, 8, 9, 10, 11,12, 13, 14,15, 16, 17,
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[00103] Mannitol is a popular bulking agent in lyophilized formulations because it
crystallizes out of the amorphous protein phase during freeze-drying lending structural

stability to the cake (e.g. Leukine ®, Enbrel ® — Lyo, Betaseron®). It is generally used in



pol ynmer pol yet hyl ene glycol (PEG is included in this
category. Polyols are commonly used as stabilizing
we@peem s and/ or isotonicity agents in both PETURH07/009712
and | yophilized parenteral 35protein formulations. Wth
respect to the Hofineister series, the polyols are
kosnotropic and are preferentially excluded fromthe
protein surface. Polyols can protect proteins from
both physical and chenical degradation pathways.
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cause protein oxidation. If used, the peroxide content
in the raw material nust be mnimzed and controlled
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[00108] Protein nolecules have a high propensity to
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wa@eadmonpopon and denaturation at air-1iquid, PCT/US2007/009712
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[00117] Amino acids

[00118] Amino acids have found versatile use in protein formulations as buffers,
bulking agents, stabilizers and antioxidants. Histidine and glutamic acid are employed to
buffer protein formulations in the pH range of 5.5 — 6.5 and 4.0 — 5.5 respectively. The
imidazole group of histidine has a pKa = 6.0 and the carboxyl group of glutamic acid side
chaih has a pKa of 4.3 which makes them suitable for buffering in their respective pH ranges.
Acetate, the most commonly used buffer in the acidic pH range of 4.0 - 5.5, sublimates
during lyophilization and hence should not be used in freeze-dried formulations. Glutamic
acid is particularly useful in such cases (e.g., Stemgen®). Histidine is commonly found in
marketed protein formulations (e.g., Xolair®, Herceptin®, Recombinate®). It provides a
good alternative to citrate, a buffer known to sting upon injection. Interestingly, histidine has

also been reported to have a stabilizing effect on ABX-IL8 (an IgG2 antibody) with respect to
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preservatives are more challenging than lyophilized formulations. Freeze-dried products can

be lyophilized without the preservative and reconstituted with a preservative containing

diluent at the time of use. This shortens the time for which a preservative is in contact with
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consnﬁérgﬁgl?sr J@@Ex%’éd' KeddinfaRl FdtRdr eRBmpfifitd By réT¥iRAEL @ﬁsﬂé&fﬁc excxplents

been exenplified above by reference to salts,
are equall y snplhigable tamlitypes androsebinatiqns of ex¢ipieRts inglnding) for examp'e

salts, lﬁﬂ‘g&? 2did %tﬁé?%m&l?f?%&ﬁ:’@%htqﬂt@ﬂtb QRHINRSS ‘bhh@ﬁ’% Redned N
urt er exenpl by reference to speci
cryopemptpnenwgproaeroéaréq watitoxidangs, ekl liens; ehelpting jgsats aaﬁépr
&S rtrlt‘),lesnatl ons of excipients including, for exanple,

Presee™'s> anmino acids, other tonicity agents,

|0013;qr f act Bntler, wheb lalpazte'mkar elsoipkint is repgemedsin a formulation by, e.g.,
percent (%) w/v, those skilled in the art will recognize that the equivalent molar

concentration of that excipient is also contemplated.



cryoprotectants, |yoprotectants, anti-oxidants, netal
ions, chelating agents and/or preservatives. 1001341
wo-orhet90 where a particul ar excipient is repoP@EUSIN7/@9712
formul ation by, e.g., peragent (% wv, those skilled
inthe art will recognize that the equival ent nolar
concentration of that excipient is also contenplated.
WO 2007/ 124090 PCT/ US2007/009712 45 1001351 O
course, a person having ordinary skill in the art
|0013§?U| d rGEQUNZS g‘ég% htal;‘i‘ﬁg o?&ﬂ&%"kﬁ(flﬂd @3l odlB ®ecognize that the
rementioned excipi ent§ sharé an |nterdependency
conceniratioms Gt tpaafqrmtraroneﬂ exeinieatsisbare aByinigagensndencanpithin a particular
centr f [
form rkéorné %way o‘ril ﬁ%ngl% thd ggﬁééﬁhﬁg?ggg?‘%}xpep g’%nlt%b%qowered
where @ ahéreds adhig}opsrovdudpeptlde cgng:ertthepe or svherehiegh there is a high

stabll}s;‘éﬂa;gk)!?éfJ g%@%ﬁﬁ&%‘?%k (\Ilrxlagﬁﬂlto{nﬁ% ngrg?n av1 %rérl}elc skﬂl Qmetrwé R would

recoghi¥@lthat] it cteteto rhaintahi theasavoriibiey bSopmmcoiar yorafulzalon in which there
artlcular forrrulatloncm,n lchther

is no hlking 2aeRb tReFRISARAION siine pest on kg 8%{’5\%8 drsgraingly

(i-e. @etoﬁﬂﬂlNHg@@nﬁﬁﬁQBﬁétﬁlmder wéulé be uded)t oni ci fyi ng" anmount
of stabililzer would be used). 1001361 The co 03| %:I .0 s
[0013%] e st abreccarpposiions é&%%taltlﬁ@fyaéé‘?aét byo yrars @ 28

z T3ty Q¥ Bertedicial To At diN, th‘é helf life of th
IyoPhblg%gF:[Aé%a?ﬂa‘sglﬁﬁéemn% néyt heeshg If life of] gtheS e e orthe

mpdvgnead eoedushl  product. 1001371 Met hods of Preparation

{001%@0138]51 i!nj%d?r §§§E5ralngxent| on further contenpl ates
t hod ion of therapeutic protein
[00138)r nul aThoprssent inventomfpther contemplades methods fanale prgparation of
ize rapeut i
thera%%ﬁxﬁﬂrgﬁeﬁb%{lﬁlgpag e? P 011% a@gﬁcltt,l xlggﬂédg ﬁirﬁée‘ﬁ“ngg lrophlhzed
therag&fcm‘]lc’clﬂegdyod)cfbmm)mmn @nmpnsmgbhhf ftep oﬁ l)wphnlgmg;a therapeutic peptibody
ufferin ent, a.bu

compgiifon jn SpPAE Carhprsing o byl A EEte. Lodl R dskAl 9iaBAENe agent and

a surfa@fdnr:i se one or nore of the follow ng steps: adding a
tab|I|Z|ng agent to s m xture prior to ) )

10013 ophi | The Higo oM RSl o e ot ROISE OB B moreaf e feleying afeps:

addirf} M&ﬂﬁh ?%%gﬁltto s&i0 AXERE Fibf 16 wegmhainlgn@dcn@@mtlcasaade agent
sur fact an 0 said mxture priqgr to ly

selectpddrasm jajbulg ng g8ent wﬂbﬁaﬁmye@m%&]@g@@é’ﬁf‘ ad‘é@féf%‘e‘a said mixture
pnor he [)%hnll zlaﬁm‘P n‘?he BSIREflagehf¥RaPHE kh{ Buﬁtﬂfglégehﬁdéﬁﬁﬂﬁéd Wérein. In one

nmbodi ment’, the stabillzing agent is
aspecg,ubp @g}:kmgrhgpng mmml@ht Irhzﬁy)tl!fé CW Unentgihe iabilizing agent is

sucrogg.sgi:1+ plﬁ'(#aquﬂzﬂ{t% be Jh EraEROSsEBPEd hdrBi®. 158hE 8mbadinent, the

ol ysor ate 401 The standard reconstitution
surfamaacisipob/sbdwatd—g@phl I ized material is to add back a

[0014{(@\':I ) (?Le (ﬁrﬁ\@éc%ymstﬁ{l 1§x]i ?Fac i& ﬁ@tlgcgﬁhfll?{ed'rﬂitgﬁél'@fb add back a

equil va renoved
volurde of puore! »yznphmﬂ stezrat—. mnf)r foraimdwgg Iﬁ“tﬁlb (typicsldy equivalgntdp the volume

oL GREL GRG0, B BT Bl s
somedigkids iséd I‘rﬂﬂlle qm)({tfihem of piarongcdeicalsdpnparentarad atiménistratioal [Chen,
Drugplr)]gvrerlrc?chent d }g’dl tnla:?% 1a%?/;2 ?21:1 3 ﬁc-‘f? gﬁ tl@gkﬁ’ A{Tc%gpcﬁ)rqu, methods
are provided for preparation of reconstituted therapeutic peptibodies comprising the step of
adding a diluent to a lyophilized therapeutic peptibody composition of the invention.

[00141] ' The lyophilized therapeutic peptibody composition may be reconstituted as an
aqueous solution. A variety of aqueous carriers, €.g., sterile water for injection, water with

preservatives for multi dose use, or water with appropriate amounts of surfactants (for



are provided for preparation of reconstituted
t herapeuti c pepti bodies conprising the step of adding
w@2arhewesd to a | yophilized therapeutic pepti bpdyus2007/009712
conposition of the inventiamn. 1001411 The Iyophilized
t herapeutic pepti body conposition nmay be reconstituted
as an aqueous solution. A variety of aqueous
carriers, e.g., sterile water for injection, water
with preservatives for nulti dose use, or water with
exam%‘l Cﬁ!ﬁ({lj@fdr@it@-?.@ﬂm%%aﬁﬁe , 8% %Wo%ﬁg %r ﬁﬁﬁouy‘@ls%ﬁﬁﬁbﬂs?ﬂ@Q Qontain
2007/ 009712 46 _exanpl e, E bate- 2 % f°
the aciyf CABPoBN &L AgIm)x Y“ﬁ"ew“érexﬁ’di’ﬂf‘é’éﬁ%““é‘ lefentegpn ‘i}“"co aqueous
suspeﬁ&gﬁsa' 1 vakiBas 5’&%&% esu%ﬁ @R&#fb@nﬁ dte 36HPexdivp %P&Yhtﬁ for example sodium

pl ents sui tab for the manufacture o aque
carbosmp@ubaebhbse |mptbﬂpelbugsea§w@tcxprosmlwﬂex!e¢lb4 @it sodipm alginate,

polyv?ny;%g—)[’})qi(ﬂg %Qx FrP%ercfggfé\ a%)ﬁa%{ﬁlx F ﬁd beggrgmg or wetting agents may be a

naturédbdomylmg)pi}dsp’eattqq ﬁgleb(gmplyelemgnw Qjmoadg}snmreproducts of an

alkyl%eé%é(}, A ﬁ§¥a(§{ Ozlclx oPor exg g}ﬁ éoqwgy’]er%%geg?&@ %Cc%ﬁh&satlon
produkcis-of@diylérie mcgdqohuhp)dmg clﬂm alipratie nlambble foe ekarhple heptadecaethyl-

eneoxg'g?tggo Sg%{:o%gggﬁgg %tb%c}tv‘gsxtan etﬂﬁa? ey oxu@ e\ggﬁ% ?lﬁxa\imegters RHV¥d from

fatty SdaTISAhdxid] s@h&i%‘ﬁx@éth@tdﬂy Iserbitobiodeoleate hor @mgensatlon
chai n allphatlc al cohol s, ex | e, hept adec
produSficR ey DRTIRGNAC BN CBHIRL AEERS 5P VE BRTLELY Bt g PERie! anhydrides,

fore éﬂ’@pWyEthyﬁ:ﬁé Ebr%ttaﬁiﬂdhbﬁled&r ITRGghéeqa® sufpdnkionaeiaalso contain
a hexitol such %ﬁxyet hyl e e S0 bi t ol »
one orrm%@p@afreanws» PERUTRE ort-BepRyt -Ryrdrex ¥Reneente-
[001492' de wd ghrﬂi%‘isttér&hlon?p%gﬁ{oﬁs ﬁ?f\lhﬁ'iﬁ'goﬂ‘ &&mnﬁrﬁﬁﬁs)’maﬁiedﬁp&@ tthe
Xi tol anhydrides, = for exanple polyet hé ene sorbitan
comprsitiond exnpriseY hae afmerteharmapeticaliy acienipb %ﬂ%re‘ntT&F phrases
" vf a ehdl¥dul, roé d
ol & AT ol ST teis
composmposthlat amstabbe nhritaity pmtemeisgradnﬁwmwh as mgmam@a cleavage

L

proad 1 R 0o BRI AP B e retons e
adm:mpthﬁerdrmogntouwalwqr ‘krrwnt phthc aecad deycnled lyelcacc &Pharblageutically

refer ar e t| ti.es |
sccenBIE EHOTRIGIE Brrail SeieRdor R RaR RGeS contings,
antxbﬂ@@’iaﬂ gad bﬂuﬂﬁxagd dgbﬁtawag@mcpmﬂwbsmmlomddlaymgaxgdnts iaod tiekdlike,

1% oduce 3 f Qt(ﬁ)’or ot her adverse reactions when

‘“Clu‘é‘&ﬁlt SEABFYE 13§ °ﬁga PM€es wel | -known in the art, as
[001483sSCr i bﬂ% fhetal PWmc 'Riptiboayg eothpestions mﬁﬁb@@drﬂh’hﬁered orally, topically,

carriers" include ag and all clinicall

f.ul . .
transdgsmall ik Rareryeral ¥, R iRAIRHAR SPrayxoAgRYY: recéﬂg' is%at?lj‘f inpragganial

mjec@&d ﬂ'igﬂe}trH aRintéfeRuSed héreirtintiudadshbab@nédqisiiffections, intravenous,
Y agents and the like, includin hose ageg
mtfafﬂp%%' %s’éHa‘ab@V@] i ersiPngqr ‘Pﬁé“ct%téiﬂéfﬂ%‘ﬂﬁsr ‘{S’é‘ﬁf 14358y Oy ntravenous,
mtracfé?rqu%tl;dn%&lamxtr%aﬁ% liftrS¥eeflomablintyathdARiré@dbuibar,
transdernal |y, parentera Ty by i1 nhal atjion spray
mtranpé@pnm'llyjectmwai orysurgjgal by\piwweraampamcum jSHeds %wtemp'ated as
T Wagely BeE 6F PyroBElsUaeF el as oth iti
ot By ORGS0 S5 A Bt el s otr o
that dontd xchastndultalthe recgdenton, or i nfusi on techni ques.
[0014%ﬁ{nr ghiélg fe 09%Q{Pfergdmxg{}gﬁl&r]sﬁfglé%é%ﬁns can be carried out with
the dowlee&lh emhpattembclog sélected b’y|thtt regiunignbuysician; jos the prgvention or
treatregrﬁt gﬁﬁ%g{eg h\%aalgpro%afné at,| eg \Ps'élﬁl J?enﬁ%rnttgél I%o rf]' ?llstegsé 1S be treated,
as defif&eibdval the skverity ahd pyurse efithe diaste Whether drugas administered for
I mpurities



that could be harnful to the recipient. [001441 Single
or multiple admnistrations of the conpositions can be
weanriiemout with the dose | evel s and patter nP@EUSII0O7/009712

selected by the treating physician. For the prevention
or treatnent of disease, the appropriate dosage wl|
depend on the type of disease to be treated, as
defi ned above, the severity and course of the disease,
whet her drug is adm nistered for WD 2007/ 124090

preveﬁ% dﬁB&QEé&QQE&Boseﬁprw@u@mcfap@ tHe ﬁah@ﬁt&pﬂiﬂﬁda@ history and

poses, previous therap the patient's clinical
reSPOIPﬁeé? é‘?fi/d%iﬂdandr'&;%ﬁ%eéw?(?ft‘%atkﬁ“ﬂ@“g RIYSIfa% di scretion
[0014§f t he yakd endi ng physician. [00145] ]{its [00146] As
an additional aspect, the invention includes Kits

[00146hi ch g adskitienabasnect, ﬂmlew:rymnnphuéeﬁkl&owb@b (feEPgse one or

I
mor FRERAEE L35 PRSI BPrURISho ) £hoh bgenatcs i
use foe mthmdhisteation tesobjeatsk il oncnohbwﬂameat csudpm kitdngndes a compound or

compST AeHSA BRIk Pl g TR Brotcin o
peptidepGlaaRagkdiin aa:oﬁmiﬂ@isﬁﬂ’r asajsﬂalﬁsbaitls ea{/esdelbwithladalmi affixed to the
vesse| \gl&h abel o to the_. contai ner o i
contsingE pAatPAE 1 s BAEAESJEe FERISET FEE SE@ogRe phiomposition in
practiCABRRARtHYd. GATRAE SinbbBindnf, thokRCbhiMG filsecomtiihachaving a
one enbodi nent, the kit contains a fjrst cgnt ai ner
lyophHliagd daerapeutis BEpIEIn FRFPlifie FAPRREQN Hid? s55qng conamer brying a
physﬁl@@fbgﬁ?'tab&%ta%‘f@re%oﬁﬁﬁlﬂm $oRitodl 10f the1g¥pKiTzéd composition. In one
siologically acceptable reconstitution solutlon fo
aspect, QRN or COMPORILIOR it Pasirasqdhinghnit desaae form. pkhe kit may further
mclucfeoz{"@éwws abfé%pg@ﬂrhﬁéhﬁgsthe %5%@%@0*1 Qicéibrﬂﬁgtto qgﬁ&ﬁﬁc route of

The kit may further incl devi ce suitab

admirfistratianiAreforably. e kit gortamp adabel dl‘rﬁt a‘@%@b@? HEF Qfdhatherapeunc

pe adm nistration. Preferably, the kit
pmte'gooﬁtpaFtr]ée éq‘ﬁé\% ll%r{ hat descri bes use of the therapeutic
[00140] ot ei rl)wag@pu de conposition. [00147] Dosages

0148] dosa ere |nvoI

|0014% eatin a S%edxieg}rg%n %grgfvlpd Ylgordefor tr%a{nfé Eggmflf%n described
hereifl@flebedeetmiigd Iblyehamtceﬁﬁig;gmyphym comidermgnaariges factprs which

oy S SETEE s PO BRI 80, 2 e g g i,
the sevBBtyRsHtang Hhfectibr) Quﬁ@&ﬁdnilms&fm@ﬂynd othectlirical fhdto®. bif various
adm ni stratjion and _othe C|Q§§J} factors. In varkq £
aspectss iecdadly regiEnedds rfythFé@'rmq PR LT P REFE PPl X1 pHe™ ©
body gve?%ht eI 2R Pihic PRash BF thel JreQInddToRd, wiktsly cM\@h@Qltmodlﬁcatlon) or
cal culating the nass of the praotein al one, W|th
0.1-12hegikealln soar embadinmfs gfthe @anms'@ the dgse pay §’éﬁ?€ Tmg/ke, 3
elr.f s of the i nventl on, the dose may exceed 1
mg/k r[? b krrg/ kg, or 10 ng/kg. [00149] Preparatjons
[0014% e | nvlérnpﬁlrehorrﬁegf tb@uyewcm may be ddmynigisradint 4“a‘|mtt?<‘)P9'é)S followed
18684 d
b SOl L BB UL i . 4
anotMnatmumle,ekaaneetIV¢ tenpoundrihay/ee admipusiendd @ap ope-time dose. Those of
ordmgrklmkqll mt Fhe ar treemc?x eogt{m ?f}‘é(%b\{e;qrhggges%gegltnqlllngt‘?t{tYOn regimens
as dedﬁﬁﬁ@ﬂ&y@ﬁﬂdaﬂﬁdlml $tarcat:e amﬂ thegilimarad condition of the individual patient.

The frequency of dosing will depend on the pharmacokinetic parameters of the agents and the
route of administration. The optimal pharmaceutical formulation will be determined by one
skilled in the art depending upon the route of administration and desired dosage. See for

example, Remington's Pharmaceutical Sciences, 18th Ed. (1990, Mack Publishing Co.,



as determ ned by good nedi cal practice and the
clinical condition of the individual patient. The
wo e@goztey of dosing will depend on the phar meRORUSIDT/G09712
paraneters of the agents amsl the route of
adm ni stration. The optimal pharmaceutical formul ation
W ll be determined by one skilled in the art
dependi ng upon the route of adm nistration and desired
dosage. See for exanple, Rem ngton's Pharnaceutica
Eastor?‘cf‘.@ NgE42 éﬂﬂ%&@] 151 1109 didB6durEYPvhidhi i8 BefeBy inddborated by
07/ 124 0~ PCT/'US2007/ 009712 48 East on, PA 18042}
referepqg eSuchsfesmulptions may influcare terrbysicalgiaterstabilipye Fatp ot in vivo
releasc Qf B Gif i earrgrfc%ro?'?ﬁ@adn%ldgf‘ert:@ Egéﬂ@t D@?@ldﬁ%’on the route of
uence the 6%y3|ca state, stab
admlmsmlonr ebwtabls dessdnaabecaieulpied \apwd’@lgéa bafy @eight; by surface
adn1n|ster
area of Rk 46 AR AP Pl E RPN B uAloh e BUFF P Cctenpine the
appro@ﬁﬁt@fdibsm footrearchennizivghting mrdiy)fShﬂf ﬂsze mentivaed fororudations is

her refjnene th Q
r°“t"’t° éii“egi‘r}}}?ée P ?1 8rd’%a§§ Fg%lr 1 aﬁ’%a“g 3 ag e o r ete:)lgequ%&?&%ﬁ@ﬁ especially
in light'bf@he d6Wage aformdtidnendadsase diszidscd hextirf, as meliatsitbeipharmacokinetic

s R oSSR BB She GRSk Sl Do e

ascerttahﬁad Q’%ﬂ?ﬁ ubd b Oestamlis Rl DR sHoH aMSrrﬁim&@ mee@l ldver dosagesiia
he pharnacokinetic, data gwje ved in, the
comunamweh Y i 8 oags 1§Bimen will be

deterfARAFShEBYerddng ﬁ%%%1£rﬁ'cﬁﬁ§dérm%uy Rtk vafitiaRlodspere action
assaysS for deterni'ning blood | evel dosages in

of drugsng-arfbe dore HPeRI ERASHYRY the 8°VSEEB0E B gamege gad the regponsiveness of

the partiegf’llthéj %eagﬁncﬁﬁgﬁ ,JBod \Méléhtb&)( AR T MRSpaent, iBe severity of any

sl ci an, “consSi deri ng vari ous factors which ‘
mfectnmd mmye efredmipistration anid efhardinieal gactwﬁe Agrstiflies arpsendycged, further

mforr%gttujm wm/emg % ré%a}f&irngtﬁge gﬁaquQﬁttQ ﬁtg}%% IQJWS ﬁﬁlﬁduratlon of treatment for

responsi ven age, condition,
vanob@diyeasec gt cord@tiomand di et of the patient, the severity

any .infecti time,of administration and ot her
loms&‘l ni cﬁ—%@@%ﬁg—% oulidsii es are conducted, further

[001517f Or Melni G¢hevdl] In EEPargtonsag accbrdgxcthmtaﬁpnomt@nea peptlde is

o SRR e s TR g5, o
both, GRIRIIHRESItiAL 9 Gdnlrel ayBé QUrter rﬂddxﬁh’de\pﬂh atcboailentllﬁ attached WSP

accor dance th the inventj on,
which oot 1 b SN Bk R S S A herapeuic

peptibodyehBledyies of ﬂﬁi‘ﬁw@ﬁtﬁ)&ﬂ @8y bedesdpibed by @Mfcﬂlb@xﬁgiﬁdthiuﬂmg
structure may be further, nodifi w th a covalently

ed, w
I attached WSP whi dkXi' ba-Bi (X hdclle d-WiSPuehi cl e noi ety
in the vehicl e-peptide product. Thus, the therapeutic
whergighnt i body nol ecul es of this invention may be descri bed

byp‘tlhevfemcleqvm ng formula I: | [(X )a F -(X2)b]-(L'
V\Ig%reln F' 'is a vehicle; X is selected from
PX(LS?)‘:lé?Ct M3 f -P-(L2)e
P'-(L?).-

P2 (L) -P'-(L%)e-
P*-(L*)g-P? -(L*)¢ -P'-(L)e- and
P*- (L3P -(L*)g-P*-(L*)-P'-(L?). -

X? is selected from:



P3-(L4)g P2 -(L3)r -P -(L2)e and
P4- (LS) h- P3-(L4)gP2- (L3)rP" 4L2)e - X2 is selected
WO e@mi12408® 2007/ 124090 PCT/ US2007/ 009712 49 - (RQY/US07/009712
-(L2)e-P -(L3)f -p2, -(L2)@9P -(L3),P2-(L4)g P3, and
-(L2)e-P -(L3)f-P2-(L4)g -P3-(L5)h-P4 wherein P, P2,
P3, and P4 are each i ndependent sequences of
pharmacol ogically active peptides; L', L2, L3, L4,
and L5 are each independently linkers; a, b, c, e, f,
g, and 2§rpleach i ndependently 0 or 1, provided that
at | eas one of., aand bis 1; dis 0, 1, or greater
t han ﬁ UathVEﬁhlgaa wat er sol ubl e pol ymer, the
attac nt of ia fegted at any reactive
nnletyntts?f (qﬁkgggif'ﬁis conpound | conpri ses
conpounds)eP - (e Faflhy -8 LD-Pf X - F 1- (L") - WsPd
including multimers thereof, wherein F' is an Fc
domain and is attached at the G terminus of X, and
Owheddin PO B?, WERnd P atd each énddpendéne séquedossaifipharmacologically
op tlgnqlly through linker L'; 11l [F -X2]-(L" )c-WsPd
activg pRPRdEYing nul ti ners thereof, wherein F' is an Fc
dariej 1) 1And*, iagd 3f aackeH indepehdentiytimkeisnus of X2, and
one_or more WP is a ta hed to the Fc domain,
o Poh & F.\8. end Bagheachindspepdentiy@ or 1,
[F - (L' k6yied tok o) RYBRAe of BGhagiiag; nul timers ther eof
wherein F is an Fc domain and is attached at the
Nk i Opd rersgredter thaplyand>  and one or nore WBP is
at al bivwh
ngl’;g% %Q?EBﬁbf@paymp%e %Eatzc;'x?l'_% {2 %) ( Lxlaﬁ;?éé@f‘edtédq&%hy reactive
nunawnuWUdlng multimers thereof, wherein F' is an Fc
mai
oon L1 i B At AR e
II donaln optlonalI@Ktﬂ?@{@HL}V%SBa L'. 1001531 In one

enbodlnent F' is an Fc,domain and is attacheg t )
mclud.sing BRI (erco prHeRs Fors © FeARmABngrs aTfDet Alie G-fprminus of

l?d b Gl &WS‘P% HRMhed i i do?mhh n&ﬁﬁ'}n'aﬂf/ thraugh IRKdre.';

orm as descrl bed hergln to whi 2 (or nore) peptldes
181 are attached. The[PeX |]{(és)d°rWSBe honodi meric (i.e.,
sanme am no acid sequence or heter.od

mclu@mg SRINers BPAT wifreiD T LA S COMEARE ° ASECTBR ARG terminus of
2 andBFe SnBRL WOP ik RahcHRune i Fd @difilh, é@id@all$ through linker L'

vV [F'-(LYe-P']-(L")-WSPy

including multimers thereof, wherein F' is an Fc domain and is attached at the N-terminus of

-(L".-P' and one or more WSP is attached to the Fc domain, optionally through linker L';

and

v [F'-(L")e-P'-(L?)-P*](L")-WSPy

including mulnmers thereof, wherein F' is an Fc domain and is attached at the N-terminus of
_L'-P'-L2-P? and one or more WSP is attached to the Fc domain, optionally through linker L',
[00153] In one embodiment, F' is an Fc domain and is attached to either the N-

terminus or C-terminus of a peptide. In a related embodiment, the Fc is linked into a dimeric
form as described herein to which 2 (or more) peptides are attached. The peptides may be
homodimeric (i.e., the same amino acid sequence), or heterodynammic (i.e., different amino

acid sequences that bind the same target or that bind different targets).



WO 2007/ 124090 PCT/ US2007/009712 50 [001541 In

anot her enbodi nent, Fc-Loops conprising a peptide(s)
wa@e@®7pe40%6 ded. Fc- Loops conprising a pepti de(BQT/HSM07/009712

prepared in a process in wibch at |east one

biologically active peptide is incorporated as an

i nternal sequence into an Fc domain. Such an interna
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amino acids in the previously existing Fe domain) or
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exi sting Fc domain renovi ng, anh g i ds |gﬁ$

Looppe@putisg § peml@q@)ﬁge PESPAtS IR A PAPRESAULY thk frastenefiplogically
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mvexmmi fusi on protel ns 1001571 A use contenpl ated for
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fu nat ur al ligand m m cked by the peptide. In addition,
SiOPPFPEINS nat ural | i gand- based
- 100157) A use contemplated for Fc internal peptide molecules is as a therapeutic or a

prophylactic agent. A selected peptide may have activity comparable to--or even greater

than--the natural ligand mimicked by the peptide. In addition, certain natural ligand-based
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woem7andogenous |igand. In contrast, the uni QRET/US2007/009712

sequence of the vehicle-liBdked peptide avoids this

pitfall by having little or typically no sequence
identity wiwth the natural ligand. Furthernore, the Fc

i nternal peptibodi es may have advantages in refol ding

and purification over N or Ctermnally linked Fc
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Fc md1eé ﬁ%r t#u?teh r LtﬂP ]P%E;Lteﬁﬁﬁ) &;g&%m%ﬂ%ﬁﬂm%e nglg%)t)b@nes

used I n con unct resent
thermbdyrﬁmhmaﬂy doe tqnﬂrctsmahullxzaxtlon wfeh:smncaioenqaeqatandiehemhatly due to

e B BN ] e B
mtemgyﬁlfi;ti@bﬂi&s mdy@%ﬂm%gﬂﬁov@?d?agb?netﬁmpgmeﬂng 2

1 Ndl N partne S), -a, ain - . .eptl e . .
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Cyt oki nes (ligands) Receptor Type famly subfamly
famly subfamly 1. Hematopoietic 1. IL-2, IL-4,

WO 2607/124090 Cyt oki ne R 1. shared yCr, |L- cytoki rerU$1009009712
IL-13, IL-15 (CKR) 9R, IL-4R 2. IL-3, IL-5 GMCSF 2.
shared GP 140 3. IL-6, IL-1 1, IL- PR 12, LIF, OsM
3. 3.shared RP 130, COCNTF, Leptin (OB) IL-6 R Leptin
R 4. GCSF, EPO, TPO PRL, GH 4. "single chain" R
GCSF-R, TPOR, 5. IL-17, HVS-IL- GH+R 17 5. other R2

I'l. IL-$dbld DamiGokine Koceptors Classified by RecéptbiSodk- 10

[11. Interferons 1. I1FN-al, a2, a4, Ill. Intefferon R
1. | FNARYtokings (ligapdshs 2. | EN-y 2. | RGEEPLON\LYPE - 1
and-1 'n{il#: TL-T3, sybfamily: "1 TVeahby 1R 1. 1 Lyubfamil
IL- 118 Yigands 1Ra TRASP 2] 11-180Y-18BP 2 11-18B_

| L- Hegmapdicticy, TNALRalk4.JL-1.. [ TNFCokime§E- (3 3. sveyed FoHL-
Réyokiles Rl ,  AGP- B8Ry, (-l XL~ 15AS] (cx3D40 DR4, DRA9R, 10440,

L, CD30L, CD27 L, _8%51'6@' CD40, Ox40L, OPGE., FAS,
ODR TRAIL, APRIL ,& -3, BLys, TL5, Ntn-2, Y,
Neut r oki ne-a VI CSlhenpki nes 1. a chenpki nes:2- 4shared GP 140
Chenoki ne R 1. EXGR—6,IL—11LI-L17EQ - belongs to @GKR fam |y
but -i's unassi gnes{©odm, ndi cxt ed subjam lies, 2400 RRE 130
| FN type | subt égsﬁg rerrgig umassi gned. Hemat opoi et c '
cyt oki nes, IL- 16N dSAEdO8hd (i nterferons do h8®R. LeptinR
possess functi 6naB-CPHtEPPnsi ¢ protein ki nases. The

si gnal i ng nol ecubePrioGHt he ¢yt okines are JAK &ingS LAY R,
and rel ated non-receptor nollecul es. IL-14, déSFJR T98q<

| L- 18 have been cloned but ag¢cording to the receptor

code they renai i UkddsiGhbd. GH-R
17 5. other R?
II. IL-10 ligands IL-10, BCRF-1, I IL-10R
HSV-IL-10
II1. Interferons 1. 1FN-al, a2, a4, | III. Interferon R 1. IFNAR
m, t, IFN-B*
2. IFN+y 2. IFNGR
IV. IL-1 and IL-1 1. IL-la, IL-1B,IL- | IV. IL-IR 1. IL-IR,IL-
like ligands 1Ra 1RACP
2. IL-18,IL-18BP 2. IL-18R,IL-
| I18RACP
V. TNF family 1. TNF-a, TNF-8 | 3. NGF/TNF R’ TNF-RI, AGP-3R,
(LT), FASL, CD40 DR4, DR5, OX40,
L, CD30L,CD27L, © OPG, TACI, CD40,
0OX40L, OPGL, FAS, ODR
TRAIL, APRIL,
AGP-3, BLys, TLS,
Nitn-2, KAY,

Neutrokine-a

V1. Chemokines 1. o chemokines: 4. Chemokine R 1. CXCR

T [L-17R - belongs to CKR family but is unassigned to 4 indicated subjamilies.

2 Other IFN type | subtypes remain unassigned. Hematopoietic cytokines, IL-10 ligands and interferons do not possess
functional intrinsic protein kinases. The signaling molecules for the cytokines are JAK's, STATs and retated non-receptor
molecules. IL-14, 1L-16 and IL-18 have been cloned but according to the receptor code they remain unassigned.

3INF receptors use multiple, distinct intraccllular molecules for signal transduction including “"death domain" of FAS R and
55 kDa TNF-OR that participatcs in their cytotoxic cffects. NGF/TNF R can bind both NGF and related factors as well as
TNF ligands. Chemokine receptors are scven transmembrane (7TM, serpentine) domain receptors. They are G protein-
coupled.
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invention include the following:

3 TNF receptors use multiple,
nmol ecul es for signal

distinct intracellul ar

transduction including "death
walovaitpdodof FAS R and 55 kDa

TNF- OR t hat par t PCT/pa10e%009712

in thcir cytotoxic effectss3NG/ TNF R can bind both

NGF and related factors as wel |

as TNF |i gands.

Chenoki ne receptors arc seven transnenbrane (7TM

serpentine) donamin receptors.

They are G protein-

coupl ed. WO 2007/124090 PCT/ US2007/009712 53 IL-8,

GROa; (37 V. U BRo&
M Pla, M P1f 3,

. 3.y chenoki nes: 1(1% ggpct

G owth factors 2. 18 &&rokires:CS

sub-fami |y PDGEudYd, miRs BB,
FLT-1, FLT- VEGL R VEGH-R
HGF, SF 1.2 FGFMCPEER:1. 2 |

1.3 Cysteine- I‘IBHNTW-CF@QH(E

EDF-T 2. R chenoki nes:

2, 3,4, RANTES, eotaxin

n 3. CR 4. DARCS VII.

, VII. RKF 1. TK

1.1 1gTK 11l R2 €&OR,
3L, VEGF, SSV PDGF,

JTK IV R 1.3 EGF, TG-a,

5F-1ike) TK-1 1.4 1G--1,

| GF-11, Insulin,l Y%hg{&tn@, ne rich 1.5 NGF, BDNF,

TK-11, 1G-R r]\|T 1.5 Cysteine knot 2.

TGF- P1, 02, 03 TK W“’T‘“g‘érl ne- lhr eonine ki nase

subfamly. (STKS)7 [001611 Ojher proteins o m?erest

as targets for peptide gener%ti on in the present

invention include the follow|ng: av[33 aVf3l DARC’

VII. Growth factors 1.1 SCF, M-CSF, VII.RKF 1. TK sub-family
PDGF-AA, AB, BB, 1.1 IgTKIIR,

KDR, FLT-1, FLT-
3L, VEGF, SSV-
PDGF, HGF, SF
1.2 FGFa, FGF3
1.3 EGF, TGF-a,
VV-F19 (EGF-like)
1.4 1GF-1, IGF-1l,
Insulin
1.5 NGF, BDNF,
NT-3, NT-4°
2. TGF-p1,82,83

VEGF-RI, VEGF-RII

1.2 IgTKIVR
1.3 Cysteine-rich
TK-1

1.4 Cysteine rich
TK-II, IGF-R1

1.5 Cysteine knot
TK V

2. Sernne-threonine
kinase subfamily

(STKS)’

ov3
aVpl
Ang-2
B7

Other proteins of interest as targets for peptide generation in the present

* The Duffy blood group antigen (DARC) is an erythrocyte receptor that can bind several different chemokines. IL-1R
belongs to the immunoglobulin superfemily but their signal transduction events characteristics remain unclear.

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

8 STKS may encompass many other TGF-B-related factors that remain unassigned. The protein kinases are intrinsic part of
the intracellular domain of receptor kinase family (RKF). The enzymes participate in the signals transmission via the
receptors.



Ang-2 B7 4 The Duffy blood group antigen (DARC) is an
erythrocyte receptor that can bind several different
wehb@mokiomes. IL- | R belongs to the i munogl obCi/U82007/009712
superfam |y but their signalt transduction events
characteristics remain unclear. 5 The neurotrophic
cyt oki nes can associate with NG/ 1TIF receptors al so.
6 STKS nmay enconpass many other TGF-li-related factors
that remai n unassi gned. The protein kinases are
| p7Ripisi ¢ part of the intracellular domain of
receptor kinase famly (RKF). The enzynes participate
i &R signals transmission via the receptors. WD
ZQ%?‘{“:L%&QQO PCT/ US2007/ 009712 54 B7RPI CRP |
Calcitonin CD28 CETP cMet Conplenent factor B CO
CUuUmD d ucagon d ucagon Receptor LIPG MPL splice
vq:ré ts of nolecules preferentially expressed on
tunor cells; e.g., CD44, CD30 unglycosylated variants
ofceMatci n and Lewi s Y surface gl ycoproteins CD19, CD20,
CE%)S CD45 [ oS! ate specific nenbrane anti gen and
pOSRIPReRfAOF Be el | antigen matrix
C4b netal | oprot ei nases (MWs), both secreted and
menbr ane- bound (e.g., MW-9) Cathepsins TIE-2
CTL4Aeceptor hepar anase uroki nase pl asm nogen acti vator
Glucdgd?A) , UPA receptor parathyroid hornone (PTH),
par at hyroi d hornone-rel ated protein (PTHP), PTHRI,
GlucagppRegfRtOHer 2 Her 3

LIPG

MPL

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

matrix metalloproteinases (MMPs), both secreted and membrane-bound (e.g., MMP-9)
Cathepsins

TIE-2 receptor

heparanase

urokinase plasminogen activator (UPA), UPA receptor

parathyroid hormone (PTH), parathyroid hormone-related protein (PTHrP), PTH-RI, PTH-
RII

Her2

Her3

Insulin

Myostatin

TALL-1

Nerve growth factor

Integrins and receptors

Selectins and receptors thereof

Cell adhesion molecules and receptors thereof



Insulin Mostatin TALL-1 Nerve growh factor
Integrins and receptors Selectins and receptors

wo berapfooCel | adhesi on nol ecul es and r ecept or sPeTEs®OT/009712
WD 2007/ 124090 PCT/ US2007/ 689712 55 100162] Exenpl ary
pepti des appear in Tables 4 through 38 bel ow. These
peptides nmay be prepared by any nethods disclosed in
the art, many of which are discussed herein. In nost
tables that follow, single letter amno acid
abbrevi ations are used. The "X'" in these sequences

and t hroughout this s eC|f|c i gn
10016§1 her witsemplary peRiides appear in T; {6566950“.%5 el ll‘g?ﬁ? pgptides may
be prépafeddy 41 HERLEY diREI6SEd infBe a:m M8nyP6f WhichSkél#R6us8Y hétein. In
present. ~ Any of these peptldes may be Ilnked in

most tajled éhqt(fpll@w, singlg dgster p@prpoygcnd aphrgvigHons amsased: | Thik ef 'sin these
sequetﬂgk% (@nd &%%ﬁqg{ﬂié épfé@%aﬁ&ﬁmh&§ sﬁéc?ﬁéﬂ' &Kbgﬁge ina ﬁehﬁcu]ar

rs are listed as "A" and may be any o
instanch)ernbamnbat@ndezfcm P athrallyi qv;currmgcmmp epwéarpgdway be present.

Any OX t{x]ese éJCP (fe CMII&?&%BQ&I%H} @I iy %ﬁaé@ré vﬁ!had'r'&lﬁout linkers,

Ining a cys resl
and a(fe\osmdcnﬂkﬁcbd\mmmplam bevidedan ¢lm11tahlenllngkqje pte| lﬁeed as "A" and

may ey 4B U B B R IS e B it Tt separated
by daslity foeglatige A\@s/pe’pgudmbﬁtatdmg}a oys&enﬁ.}’lSresudee m}kyé)elmgssﬂoﬂwd with

anothg{zg'ﬁ%faéxatﬁ’lg | qdﬁ% {ef’eg 'h';.'bd%cﬁﬁ 8g whithof ge ke tro];ag\}r'ehwle A few
cross-#hREP fb d}ﬂEs hretpreyaaed indt@ie eibsel| Ahg pepididedinepbidihan aheCys
specifie

residugi Y EUT PSP eRe O BUS A s WEfldoes: R <ample, EFOimetic
peptl(ﬁ‘;% ih ableZeda §57 @Qﬁrﬁﬁleg beintfap¥piitRAisNfilEBohddd Iﬁeptldes are specified
Derivatized peptides in the tables are _exenp

in thertablhe Anyrnfithese peptidgy maybe W‘ﬁ‘%‘é}t?sa@@ﬁn‘a‘?f’d‘?ﬁ‘?a?@dz%@w
denvﬁ%ﬁ' Jes fé@)ﬁr&pﬁogﬂ% ng% tblﬂe HEH%aﬂlié\ﬂ%hQEb indfe %lés are

eri atlves i n whi car boxyl ‘term nus nag
exempkagpw\twthdm lamitinganihegssogipted w@euaptpzng)ennﬁmngy gpgmployed in

this lr}veegfcig O G631 FOE%SYPF %{:Q?\gl‘(@fl LY rﬂéék%\ﬁer t g?n @ﬁig@d w1th an

ues are s noi e
amm@gioﬁiprrhsmdpmsg atriigo grobpts $hs|1wmm Nt 2 Foutelnot/eidvebyn which amino

acid rgﬂgﬁ%{j@g?u fllthFd §¥ @8&% ets I?)?h %agxt 2{11(6‘\5%0%%18 Isngg%l 9subst Cfutlons are
denotﬁlbg Ese wheehsigiifias any digﬁ@ Enmelges Med:ﬁlﬁh emBhéf]hagél&I ¥t Gl §2996), J.
o S 58 Bk L0 S i 5037552, wih
mcorﬁérﬁtea%gsrgﬁgégrfged The J l§u§“st1tﬁ‘kl'ﬁ;t1 élgdrl\lﬂ& Z @&ﬂ&&ﬁf(é,,e ?azﬁcgﬁl are as
defingbin Jife PEROOH HEDH0> e s b SOPG08p: wbicd aré meorporated by

refere?l'é@SFblt e HPO-K¥dmlehiE nees,(Tabld sh e shtbti@gits Xnthréigh X, and the
defined in WO 96/ 40772, which is inc orEorated by

integ oG SIS HAFd It 1S 9@44@7@@ rherfers il e o or
EPO- ﬁdﬁ%b% B§esxt1'@ su&tﬁuer?@ﬁ %%S%)\éf’ aX%%d&@ follow the

definitions of

definidions xfxa,exp@@t KooKy xsoanm,ggsmmeiy, wwaqéﬁr/éﬂailswhwh is also

incorporated by reference. The substituents "¥," "®," and "+" are as defined in Sparks et al.
(1996), Proc. Natl. Acad. Sci. 93: 1540-4, which is hereby incorporated by reference. X4, Xs,
X, and X7 are as defined in U.S. Pat. No. 5,773,569, which is hereby incorporated by
reference, except that: for integrin-binding peptides, X, X2, X3, Xa, X5, X6, X7, and X3 are as’
defined in International applications WO 95/14714, published June 1, 1995 and WO
97/08203, published March 6, 1997, which are also incorporated by reference; and for VIP-



i ncorporated by reference. The substituents "i," "OQ"
and "+" are as defined in Sparks et al. (1996), Proc.
woNdol7/1248emd. Sci. 93: 1540-4, which is hereby PCT/US2007/009712

i ncorporated by reference. 5’4, X5, X6, and X7 are as
defined in U S. Pat. No. 5,773,569, which is hereby

i ncorporated by reference, except that: for

i ntegrin-binding peptides, X, X2, X3, X4, X5, X6, X7,
and X8 are as defined in International applications

mime“@g@&(d&émﬂ X ROb] Xhed; Xyes, X alﬁ%ar&ﬂdxemeg&ilnﬁ)aﬁ@ﬁ are as
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FEWTPecGYWQIJY 51
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SLIYWQPYSLQM _ 82
TRLYWQPYSVQR 83
RCDYWQPYSVQT 84
MRVFWQPYSVQN 85
KIVYWQPYSVQT 86
RHLYWQPYSVQR 87
ALVWWQPYSEQI 88
SRVWFQPYSLQS 89
WEQPYALPLE 90
QLVWWQPYSVQR 91
DLRYWQPYSVQV 92
ELVWWQPYSLQL 93
DLVWWQPYSVQW 94
NGNYWQPYSFQV 95
ELVYWQPYSIQR 96
ELMYWQPYSVQE 97
NLLYWQPYSMQD 98
GYEWYQPYSVQR 99
SRVWYQPYSVQR 100
LSEQYQPYSVQR 101
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117

RLVYWQ PYSYQT
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SRVWYQ PYSRQP
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SRVWYQ PYFVQP
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TFVYWQPY AVGLPAAETACN
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TFVYWQPY SSHXXVPXGFPL

TFVYWQPY YGNPQWAIHVRH

TFVYWQPY VLLELPEGAVRA

TFVYWQPY VDYVWPIPIAQV

GWYQPYVDGWR

RWEQPYVKDGWS

EWYQPYALGWAR
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QRIWWQ PYALPL

187

SRIWWQ PYALPL

188

RSLYWQ PYALPL

189

TIHHWEQ PYALPL

190

WETWYQPYALPL

191

SYDWEQ PYALPL

192

SRIWCQ PYALPL

193

EIMFWQ PYALPL

194

DYVWQQ PYALPL

195

MDLLVQ WYQPYALPL

196

GSKVIL WYQPYALPL
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RQGANI WYQPYALPL

198

GGGDEP WYQPYALPL
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SQLERT WYQPYALPL
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ETWVRE WYQPYALPL
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KKGSTQ WYQPYALPL
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LQARMN WYQPYALPL
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EPRSQK WYQPYALPL
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VKQKWR WYQPYALPL
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LRRHDV WYQPYALPL

206

RSTASI WYQPYALPL
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EGLTMK WYQPYALPL
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EGSREG WYQPYALPL

210
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LLWTQ PYALPL 227
SRIWXX PYALPL 228
SDIWYQPYALPL 229
WGYYXX PYALPL 230
TSGWYQ PYALPL 231
VHPY XX PYALPL 232
EHSYFQ PYALPL 233
XXIWYQ PYALPL 234
AQLHSQ PYALPL 235
WANWFQPYALPL 236
SRLYSQ PYALPL 237
GVTFSQ PYALPL 238
SIVWSQ PYALPL 239
SRDLVQ PYALPL 240

HWGH VYWQPYSVQ DDLG

241

SWHS VYWQPYSVQ SVPE

242

WRDS VYWQPYSVQ PESA

243

TWDA VYWQPYSVQ KWLD

244

TPPW VYWQPYSVQ SLDP

245

YWSS VYWQPYSVQ SVHS
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247
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249
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250

AFY QPY ALPL

251
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ERMAQ PYALPL 222 NXXWKX PYALPL 223 WGNWYQ PYALPL 224
TLYWEQ PYALPL 225 WRWEQ PYALPL 226 LLWQ PYALPL 227
WERIOWOURYALPL 228 SDI WQ PYALPL 229 WGYYXX RYBLS1007/009712

230 TSGMWQ PYALPL 231 VHRYXX PYALPL 232 EHSYFQ

PYALPL 233 XXl WQ PYALPL 234 AQLHSQ PYALPL 235
WANWEQ PYALPL 236 SRLYSQ PYALPL 237 GVTFSQ PYALPL
238 SIVWSQ PYALPL 239 SRDLVQ PYALPL 240 HWGH
VYWOPYSVQ DDLG 241 SWHS VYWOPYSVQ SVPE 242 WRDS
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TANVSSFEWTPGYWQPYALPL 259
SVGEDHNFWTSE YWQPYALPL 260
MNDQTSEVSTFP YWQPYALPL 261
SWSEAFEQPRNL YWQPYALPL 262
QYAEPSALNDWG YWQPYALPL 263
NGDWATADWSNY YWQPYALPL 264
THDEHI YWQPYALPL 265
MLEKTYTTWTPG YWQPYALPL 266
WSDPLTRDADL YWQPYALPL 267
SDAFTTQDSQAM YWQPYALPL 268
GDDAAWRTDSLT YWQPYALPL 269
AIIRQLYRWSEM YWQPYALPL 270
ENTYSPNWADSM YWQPYALPL 271
MNDQTSEVSTFP YWQPYALPL 272
SVGEDHNFWTSE YWQPYALPL 273
QTPFTWEESNAY YWQPYALPL 274
ENPFTWQESNAY YWQPYALPL 275
VTPFTWEDSNVF YWQPYALPL 276
QIPFTWEQSNAY YWQPYALPL 277
QAPLTWQESAAY YWQPYALPL 278
EPTFTWEESKAT YWQPYALPL 279
TTTLTWEESNAY YWQPYALPL 280
ESPLTWEESSAL YWQPYALPL 281
ETPLTWEESNAY YWQPYALPL 282
EATFTWAESNAY YWQPYALPL 283
EALFTWKESTAY YWQPYALPL 284
STP-TWEESNAY YWQPYALPL 285
ETPFTWEESNAY YWQPYALPL 286
KAPFTWEESQAY YWQPYALPL 287
STSFTWEESNAY YWQPYALPL 288
DSTFTWEESNAY YWQPYALPL 289
YIPETWEESNAY YWQPYALPL 290
QTAFTWEESNAY YWQPYALPL } 291




FSEAGYTWPENTYWQPYALPL 256 TESPGGLDWAKI YWQPYALPL 257
DGYDRVWRQSGERYWQPYALPL 258 TANVSSFEWPGYWQPYALPL 259
WOUBEDENPON SE YWOQPYALPL 260 MNDQTSEVSTFP YWOPMAL/PE208G109712
SWEEAFEQPRNL  YWOQPYALPL 262 64 QYAEPSALNDWG YWQPYALPL 263
NGCDWATADWENY YWOQPYALPL 264 THDEH YWRPYALPL 265
MLEKTYTTW PG YWQPYALPL 266 WSDPLTRDADL YWOQPYALPL 267
SDAFTTQDSQAM YWQPYALPL 268 CGDDAAVRTDSLT YWQPYALPL 269
Al | RLYRWSEM YWQPYALPL 270 ENTYSPNWADSM YWOQPYALPL 271
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ETPFTWEESNAY YWOPYAPL 286
V\I NAY  YYWOPYAlgR 318
DET\AS N A AMNORYALD 00
ETPFTWEESNAYYWQPYALPL 300
FTWEESNAYYWQIYALPL 301
ADVL YWQPYA PVILWV 302
GDVAE YWQPYA LPLTSL 303
SWTDYG YWQPYA LPISGL 304
FEWTPGYWQPYALPL 305
FEWTPGYWQIYALPL 306
FEWTPGWYQPYALPL | 307
FEWTPGWYQIYALPL , 308
FEWTPGYYQPYALPL 309
FEWTPGYYQIYALPL 310
TANVSSFEWTPGYWQPYALPL 311
SWTDYGYWQPYALPISGL 312
ETPFTWEESNAYYWQPYALPL . 313
ENTYSPNWADSMYWQPYALPL 314
SVGEDHNFWTSEYWQPYALPL 315
DGYDRWRQSGERYWQPYALPL 316
FEWTPGYWQPYALPL 317
FEWTPGYWQPY 318
FEWTPGYWQIY 319
EWTPGYWQPY 320
FEWTPGWYQIY 321
AEWTPGYWQIY 322
FAWTPGYWQIY 323
FEATPGYWQIY 324
FEWAPGYWQIY 325
FEWTAGYWQJY 326
FEWTPAYWQIY 327
FEWTPGAWQJY ' 328
FEWTPGYAQIY 329
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SVGETHNG WORPYACPE 315 DGYDRVWROSGERY YALHB3 516
F 3317 EE\ATD("\AAmV 31 8—FRAWFRSAARI-—31S
EWHEY FEWPGAWQIY 321 AEWIPG ¢
FA\/\nTFxswabmew FEATPGYWQIY 324 FEV\APGﬁQ]Y 35
FEWTPSarWwYQJY 336
FEWTSarGYWQIJY 337
FEWTPNYWQJY 338
FEWTPVYWQIY 339
FEWTVPYWQJY 340
AcFEWTPGWYQJY 341
AcFEWTPGYWQIJY 3432
INap-EWTPGYYQJY 343
YEWTPGYYQJY 344
FEWVPGYYQJY 345
FEWTPGYYQIJY 346
FEWTPsYYQJY 347
FEWTPnYYQY 348
SHLY-Nap-QPYSVQM 349
TLVY-Nap-QPYSLQT 350
RGDY-Nap-QPYSVQS 351
NMVY-Nap-QPYSIQT 352
VYWQPYSVQ 353
VY-Nap-QPYSVQ 354
TFVYWQIJYALPL 355
FEWTPGYYQJ-Bpa 356
XaaFEWTPGYYQIJ-Bpa 357
FEWTPGY-Bpa-QJY 358
ACFEWTPGY-Bpa-QJY 359
FEWTPG-Bpa-YQJY 360
AcFEWTPG-Bpa-YQJY 361
AcFE-Bpa-TPGYYQJY 362
AcFE-Bpa-TPGYYQJY 363
Bpa-EWTPGYYQJY 364

AcBpa-EWTPGYYQJY
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VYWQPYSVQ

366

RLVYWQPYSVQR
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FEWAGYWQJY 326 FEWPAYWQY 327 FEWPGAWQY 328
FEWIPGYAQIY 329 WD 2007/ 124090 PCT/ US2007/009712 65
WORBMTREMWIA 330 FEWGGYWQY 331 FEWPGYWQJ YPGBES2007/009712
FEWIJGYWQJY 333 FEWPecGYWJY 334 FEWPAI bYWQJY 335
FEWIPSar WQJY 336 FEWSar GYWQJY 337 FEWPNYWQJY 338
FEWPVYWQJY 339 FEWVPYWQY 340 AcFEWPGAWWQIY 341
ACFEWIPGYWQJY 342 1Nap- EWMPGYYQIY 343 YEWPGYYQY
344 FEWPGYYQIY 345 FEWPGYYQIY 346 FEWPSYYQY 347

F
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TFVYWVIEMREGRY YRR FEWTPGYYQJ- Bpa 356
XaaHEWRNRWRRYSIBRA 307 FEVWIPGY- Bpa- (UY 358
AcFEME@#—ﬁgﬁY 359

DNSSW L

370

37

372

DNTAWYESFLA

373

DNTAWYENFLL

374

PARE DNTAWYDSFLI WC

375

TSEY DNTTWYEKFLA SQ

376

SQIP DNTAWYQSFLL HG

377

SPFI DNTAWYENFLL TY

378

EQIY DNTAWYDHFLL SY

379

TPFI DNTAWYENFLL TY

380

TYTY DNTAWYERFLM SY

381

TMTQ DNTAWYENFLL SY

382

TI DNTAWYANLVQ TYPQ

383

TI DNTAWYERFLA QYPD

384

HI DNTAWYENFLL TYTP

385

SQ DNTAWYENFLL SYKA

386

QI DNTAWYERFLL QYNA

387

NQ DNTAWYESFLL QYNT

388

TI DNTAWYENFLL NHNL

389

HY DNTAWYERFLQ QGWH

390

ETPFTWEESNAYYWQPYALPL

391

YIPFTWEESNAYYWQPYALPL

392

DGYDRWRQSGERYWQPYALPL

393

pY-INap-pY-QJYALPL

394

TANVSSFEWTPGYWQPYALPL

395

FEWTPGYWQIYALPL

396

FEWTPGYWQPYALPLSD

397

FEWTPGYYQIYALPL

398

FEWTPGYWQJY

399

AcFEWTPGYWQJY

400

ACFEWTPGWYQJY

401

AcFEWTPGYYQIJY

402

AcFEWTPaYWQJY

403

AcFEWTPaWYQJY

404

AcFEWTPaYYQIY

405




FEWIPG Bpa- YQIY 360 AcFEWPG Bpa- YQIY 361
ACFE- Bpa- TPGYYQIY 362 AcFE- Bpa- TPGYYQIY 363
WEBpa7ENIRGYYQY 364 AcBpa- EWTPGYYQIY 365
366 RLVYWOQPYSVQR 367 WD 2607/ 124090 PCT/ US2007/ 009712
66 RLVY- Nap- QPYSVQR 368 RLDYWQPYSVQR 369
RLVWFQPYSVQR 370 RLVYWOPYSI QR 371 DNSSWYDSFLL 372

DNTAWYESFLA 373 DNTAWYENFLL 374 PARE DNTAWYDSFLI

VYVERIYBYI007/009712

WC

375 TSEY DNTTWYEKFLA SQ 376 SQ P DNTAWYQSFLL HG 377

SPFI NI eIk L FY 378 EQ Y DNTAVWDHFLL BY 3496 [PH
DNTAVWENELL_TY._380_ TYTY DNFAWKERFLM-SY—381—TMED
DNTA E‘L L1 DNTAWYANLVQ TYPQ 38 TI4
DNTAVVARRAGAYVYRBIZB4 H DNTAWENFLL TYTP 885 48%®)
DNTA {SFE Y YARPL DNTAWERFCT QYNA 87 4b6J
DNTAW/ESELL QYNT_388  T1  DNTAWENFLL NHNL 889 HY
DNTAVVERPIBCHRNANY300  ETPFTWEESNAYYWOPYALPL 39117
Yl PRTAEESNRYWMIBYALPL 392 DGYDRWRQSGERYWOQPYALMLI 393
AcFEWTPGYYQJY 412
ACFEWTPAYWQJY 413
AcFEWTPAWYQJY 414
ACFEWTPAYYQJY 415
Table 5—EPO-mimetic peptide sequences
Sequence/structure SEQ
ID NO:
YXCXXGPXTWXCXP 416
YXCXXGPXTWXCXP-YXCXXGPXTWXCXP 417
YXCXXGPXTWXCXP-A-YXCXXGPXTWXCXP 418
YXCXXGPXTWXCXP-A- 419

\(s-amine)

K
7/

BA

(a-amine)

YXCXXGPXTWXCXP-A-/

GGTYSCHFGPLTWVCKPQGG

420

GGDYHCRMGPLTWVCKPLGG

421

GGVYACRMGPITWVCSPLGG

422

VGNYMCHFGPITWVCRPGGG

423

GGLYLCRFGPVTWDCGYKGG

424

GGTYSCHFGPLTWVCKPQGG-
GGTYSCHFGPLTWVCKPQGG

425

GGTYSCHFGPLTWVCKPQGG -A-
GGTYSCHFGPLTWVCKPQGG

426

GGTYSCHFGPLTWVCKPQGGSSK

427

GGTYSCHFGPLTWVCKPQGGSSK-
GGTYSCHFGPLTWVCKPQGGSSK

428

GGTYSCHFGPLTWVCKPQGGSSK-A-
GGTYSCHFGPLTWVCKPQGGSSK

429




pY-] Nap- pY- QJYALPL 394 TANVSSFEWIPGYWOPYALPL 395
FEWTPGYWQIYALPL 396 FEWPGYWQPYALPLSD 397

WO-RBMTREWYI YALPL 398 FEWPGYWQIY 399  AcFEW PREYRNQS2107/009712

400

ACFEWTPGAYQJY 401 Ack&EWPGYYQIY 402

ACFEWTPaYWQIY 403 AcFEWPaW QY 404 AcFEWPaYYQY
405 WO 2007/ 124090 PCT/ US2007/009712 67
FEWIPGYYQIYALPL 406 FEWPGYWQIYALPL 407

FEWI'PGN(Q]YALPL 408 _TANVSSFEWTPGNVOPYALPL 409
& PGWYEN Y

MPAYYQIY 415 Table 5-E
bnces Sequence/structure S I D NG
(GPXT WKCXP 416  YXCXXGPXTHECXP- YXCXXGPATWKCXP 41]

ACFE\NFPAYV\Q]Y 413 AcFEbW'Qs){ 414
P

i metic pept|i de

8%1%99 %/(gﬁc aqlﬁ,ge Y XCXXGRXTWKCXP- A
am ne }?W CXP- A " (cc-dm ne)

S GRFESCHHRIRPOKREGSSK(A -biotin)

431

CXyXsGPX,TWX,C

432

GGTYSCHGPLTWVCKPQGG

433

VGNYMAHMGPITWVCRPGG

434

GGPHHVYACRMGPLTWIC

435

GGTYSCHFGPLTWVCKPQ

436

GGLYACHMGPMTWVCQPLRG

4317

TIAQYICYMGPETWECRPSPKA

438

YSCHFGPLTWVCK

439

YCHFGPLTWVC

440

X3XeXsGPX TWX5X;

441

YX5X3XeXsGPX TWX7 Xy

442

XY XXX XsGP X TWX XXX 19Xy

443

X YX;CXeXsGPXe TWX;CXoX)0X

444

GGLYLCRFGPVTWDCGYKGG

445

GGTYSCHFGPLTWVCKPQGG

446

GGDYHCRMGPLTWVCKPLGG

447

1 VGNYMCHFGPITWVCRPGGG

448

GGVYACRMGPITWVCSPLGG

449

VGNYMAHMGPITWVCRPGG

450

GGTYSCHFGPLTWVCKPQ

451

GGLYACHMGPMTWVCQPLRG

452

TIAQYICYMGPETWECRPSPKA

453

YSCHFGPLTWVCK

454

YCHFGPLTWVC

455

SCHFGPLTWVCK

456

(AXD)nX3XsX50P X TWX7 X5

457

XiCXi X, GWVGX;CX X s WX

458

- Table 6—TPO-mimetic peptide sequences

Sequence/structure

SEQ
ID NO:

IEGPTLRQWLAARA

459




GEDYHCRMGPLTW/CKPLGG 421 GGVYACRMGPI TWCSPLGG 422

VGANYMCHFGPI TW/CRPGGG 423 GGALYLCRFGPVTWDCGYKGG 424
WOBDYSAFGPLTW VCKPQGG 425 GGTYSCHFGPLTW V- OREIER2007/009712

GGTYSCHFGPLTW/CKPQGG - A- 43% GGTYSCHFGPLTWCKPQGG

GGTYSCHFGPLTW/CKPQGGSSK 427  GGTYSCHFGPL TWCKPQGGSSK-

428 GGTYSCHFGPL TWCKPQGGSSK

GGTYSCHFGPLTW/CKPQGGSSK- A- 429

GGTYSCHFGF’LTV\X/CKPQG(ESK WD 2007/ 124090

PCT/ | %ﬁkmm 638 GGT YSCHFGPL TVW/CRPUGGES 45@0

(s- ane = YSCHEGRL TW/CKPOGESS—{ L X

L0\ /™ ulllll

GGTYEE @E?WCIQ%&ESK(A biotin) 431 cx4xseﬁ§ TWKTC

432 m@mmmmmmeHNm TWCRR6L 434
AASTNG . 436 463

CRPSPKA 438

ABA0 X3X4X GPX6, X

-2

441 YX2X3X4KS££X6IXAKZXQAI42 X 1 YX2X3X4X9G PX6TW

X7 X8 X§E TAARASA-K aAc)rmmmAﬂwuax @X 444

GALYI P\ T\WDCGYKCG. 44 CC] LIECGP t
IEGPTLRQWLAARA-A-K(PEG)-A-IEGPTLRQWLAARA
IEGPTLRQCLAARA-A-IEGPTLRQWLAARA 467
' I
IEGPTLRQCLAARA-A-IEGPTLRQWLAARA
IEGPTLRQWLAARA A-IEGPTLRQCLAARA 468

|

IEGPTLRQWLAARA-A-IEGPTLRQCLAARA
VRDQIXXXL 469
TLREWL ' 470
GRVRDQVAGW 471
GRVKDQIAQL 472
GVRDQVSWAL 473
ESVREQVMKY 274
SVRSQISASL 475
GVRETVYRHM _ 476
GVREVIVMHML 277
GRVRDQIWAAL 478
AGVRDQILIWL 279
GRVRDQIMLSL 480
GRVRDQI(X);L 481
CTLRQWLQGC 482
CTLQEFLEGC _ P 483
CTRTEWLHGC - 484
CTLREWLHGGFC 485
CTLREWVFAGLC 436
CTLRQWLILLGMC , 487
CTLAEFLASGVEQC 488
CSLQEFLSHGGYVC 489
CTLREFLDPTTAVC 490
CTLKEWLVSHEVWC 91
CTLREWL(X)2C 492




GEDYHCRMGPLTW/CKPLGG 447  VGNYMCHFGPI TWCRPGGG 448 GG

VYACRMGPI TW VCSPLGG 449 VGNYMAHMGPI TW/CRPGG 450
WOBDYSAFGPL TW/CKPQ 451  GGELYACHVGPMIWCQPLRG BGRUS2007/009712

Tl AQYlI CYMGPETWECRPSPKA 453 70 YSCHFGPLTW/CK 454

YCHFGPLTWC 455 SCHFGPLTW/CK 456

(AX2), , X3X4X5GPX6TWK7Xg 457 X' CX, X2GWGX3CX4XsWKc 458

Tabl e 6-TPO-m netic peptide sequences

Sequence/ structure SEQ |ID NO | EGPTLROQALAARA 459 WO

2007 f REGPPIRAel USZ0077 009712 69 T EGPTLRLAAKAZ 460

| EG PTLRE-W.LAARA 461 HECPFEROALANRA—A-HEGPTERONAAR
462 | FEEPT B AAKA- A | EGPTLRON AAKA 463

| EGPTERGEEWARACA: | EGPTLRQCLAARA 464 1 1 295

| ECPTREERRETEAAVM: K( BI AC) - A-T EGPTLROMLCAARA 465 496

AARA. A K( Dl:(‘\ A ECRTL. Dr\/\v AARA-4E6

TYU

| EGP] % ........ e
| EGPTCROBERBRAYENEG PTLRON LAARA 467 7
| EGPTIORQOGARRAEVALKEGPTL ROW LAARA 298

| EGPTEREVER VS WL TECH T LRQCCAARA 468 1 JEGHTLR99
WLAARA- A- | EGPTL ROCL AARA VRDOXo—469 —F-RE—W-1—470

GRVRDOYASITYIRVLEEKDO AQL 472 GVRDOVSVAL |473 %

CRAGPTLLEWLTLC 501
CADGPTLREWISFC 502
C(X)1.2EGPTLREWL(X),..C 503
GGCTLREWLHGGFCGG 504
GGCADGPTLREWISFCGG 505
GNADGPTLRQWLEGRRPKN 506
LAIEGPTLRQWLHGNGRDT 507
HGRVGPTLREWKTQVATKK 508
TIKGPTLRQWLKSREHTS 509
ISDGPTLKEWLSVTRGAS 510
SIEGPTLREWLTSRTPHS 511

Table 7—G-CSF-mimetic peptide sequences

Sequence/structure SEQ
ID NO:

EEDCK 512
EEDCK 513

|
EEDCK
EEDoK 514
EEDoK : 515

I
EEDoK
pGluEDoK 516
pGluEDcK 517

|
pGIuEDoK
PicSDoK 518
Pic?DaK 519
I




ESVREQUMKY 474 SVRSQ SASL 475 GVRETVYRHM 476
GVREVI VWHML 477 GRVRDQ WAAL 478 AGVRDQ LIW. 479

WERMRDRIOM. SL 480 GRVRDQ (X) 3L 481  CTLRQW. QGIPEBERS2007/009712
CTLQEFLEGC 483 CTRTEW.HGC78#84 CTLRE W LHGGFC 485
CTLREW VFAGLC 486 CTLRQALI LLGMC 487 CTLAEFLASGVEQC
488 CSLQEFLSHGGYVC 489 CTLREFLDPTTAVC 490
CTLKEW.VSHEWAC 491 CTLRE W L(X)2_6C 492 WO
2007/ 124090 PCT/ US2007/ 009712 70 REGPTLRQAM 493
EGPTIRNBK 294 ERGPFWAKAC 495  REGPRCVMWWI496

CGTEf 40— CECHERTEEEWLKE—498—CEHERSERBHE C
e TRy kL
499 EC 500 CRAGPTLLEW.TLC 50

CADGPEEREW/SFEDXR2 C(X), 2EGPTLREW.(X)1 2¢ 50321 .
GCCTEREWHGGFCGG 504 GSCADGPTCREW SFCGG 505

GNADGPTLROQALEGRRPKN 506 LAl EGPTLRQALHGNGRDT 507
Table 8—TNF-antagonist peptide sequences

Sequence/structure SEQ
ID NO:

YCFTASENHCY o 522
YCFTNSENHCY 523
YCFTRSENHCY . 524
FCASENHCY 525 -
YCASENHCY 526
FCNSENHCY 527
FCNSENRCY : 528
FCNSVENRCY 529
YCSQSVSNDCF : 530
FCVSNDRCY 531
YCRKELGQVCY 532
YCKEPGQCY 533
YCRKEMGCY 534
FCRKEMGCY ‘ 535
YCWSQNLCY 536
YCELSQYLCY 537
YCWSQNYCY 538
YCWSQYLCY 539
DFLPHYKNTSLGHRP 540
AA,-AB, NR

\

AC

/
AA,-AB,

Table 9—Integrin-binding peptide sequences

Sequence/structure SEQ

_ ID NO:
RX,ETX;WX; 541
RX,ETX,WX; 542




HGRVGPTLREVWKTQVATKK 508 Tl KGPTLRQW LKSREHTS 509
| SDGPTLKEW LS VTRGAS 510 S| EGPTLREW.TSRTPHS 511
waawhia2409G- CSI ~- mi neti ¢ pepti de sequences

Sequence/ structure SEQ
1 EEDCK EEDCK 514 EEDCK 515 1 EEDCK pGLluEDaK 516
pG uEDaK 517 1 pG uEDNK Pi cSDaK 518 PicSDaK 519 WO

| D7NC.

2007/ 124090 PCT/ US2007/009712 71 Pi cSDaK
EEDCK- A- EEDCK 520 EEDXK- A- EEDXK 521 Tabl e

PCT/US2007/009712
EEDCK 512 EEDCK 513

8- TNFRGPGRJONT ST_pepri de sequences Sequeén

SEQ
YCFT

R

YCETASENHCY. 5292
T 0 T7T OO TN INIT T o

YCETNSEN ACN
o T NN Y

Ce/ Ssiuct uf

52D

524 FCASENHCY 525 YCASENHCY

e J

b26

544

FCNS

ERESRIGIZEXFCNSENRCY 528

545

CARRLDAPC

546

CPSRLDSPC

547

X; X XsRGDX,X5Xg

548

CX,CRGDCX;C

549

CDCRGDCFC

550

CDCRGDCLC

551

CLCRGDCIC

552

X1 X,DDX X X7 X5

553

XiXX3DDX XX 6 X7 X

554

CWDDGWLC

555

CWDDLWWLC

556

CWDDGLMC

557

CWDDGWMC

558

CSWDDGWLC

559

CPDDLWWLC

560

NGR

NR

GSL

NR

RGD

NR

CGRECPRLCQSSC

561

CNGRCVSGCAGRC

562

CLSGSLSC

563

RGD

NGR

GSL

NGRAHA

564

CNGRC

565

CDCRGDCFC

566

CGSLVRC

567

DLXXL

568

RTDLDSLRTYTL

569

RTDLDSLRTY

570

RTDLDSLRT

571

RTDLDSLR

572

GDLDLLKLRLTL

573

GDLHSLRQLLSR

574




FCNSVENRCY 529 YCSQSVSNDCF 530 FCVSNDRCY 531
YCRKELGQVCY 532 YCKEPGQXY 533 YCRKEMXY 534

WO SRFKEMBEY 535 YOWBQNLCY 536  YCELSQYLCY 537 PCT/US2007/009712

YCOWEQNYCY 538 YCWBQYLCY 539 DFLPHYKNTSLGHRP 540
AA, - AB, NR AC AA2- AB2 Tabl e 9-1ntegrin-binding

pepti de sequences

Sequence/ structure SEQ

I D NO

RX, ETX2WK3 541 RX, ETX2 WK3 542 WO 2007/ 124090
PCT/ US2007/ 009712 72 RGDGX 543 CRCDGXC 544 CX i

X2RL
X2X3
CDCR

BEGMPREQLWARRLDAPC 546 CPSRLDSPC 5

R

CRGEDCI C 552

X1 X2 DDX4XSX7 )

{  A7%

i il A

(s 553"

X1X2

XBODMYQEME AWK 554 CWDDOGALC 555 CWDDI

| VWAL G556

RGDLAALSAPPV

578

Table 10—Selectin antagonist peptide sequences

Sequence/structure

SEQ
ID NO:

DITWDQLWDLMK

57%

DITWDELWKIMN

580

DYTWFELWDMMQ

581

QITWAQLWNMMK

582

DMTWHDLWTLMS

583

DYSWHDLWEMMS

584

EITWDQLWEVMN

585

HVSWEQLWDIMN

586

HITWDQLWRIMT

587

RNMSWLELWEHMK

588

AEWTWDQLWHVMNPAESQ

589

HRAEWLALWEQMSP

590

KKEDWLALWRIMSV

591

ITWDQLWDLMK

592

DITWDQLWDLMK

593 .

DITWDQLWDLMK

594

DITWDQLWDLMK

595

CQNRYTDLVAIQNKNE

596

AENWADNEPNNKRNNED

597

RKNNKTWTWVGTKKALTNE

598

KKALTNEAENWAD

599

CQXRYTDLVAIQNKXE

600

RKXNXXWTWVGTXKXLTEE

601

AENWADGEPNNKXNXED

602

CXXXYTXLVAIQNKXE

603

RKXXXXWXWVGTXKXLTXE

604

AXNWXXXEPNNXXXED

605

XKXKTXEAXNWXX

606

Table 11—Antipathogenic peptide sequences




QWDDAELMC 557 CWDDGWMC 558 CSWDDGWALC 559 CPDDLWALC
560 NGR NR GSL NR RGD NR CGRECPRLCQSSC 561
WENBRCMBBCAGRC 562 CLSGSLSC 563 RGD NR  NGR MNR/USS07/009712

NR NGRAHA 564 CNGRC 565 7€DCRGDCFC 566 CGSLVRC 567
DLXXL 568 RTDLDSLRTYTL 569 RTDLDSLRTY 570 RTDLDSLRT
571 RTDLDSLR 572 GDLDLLKLRLTL 573 CGDLHSLRQLLSR 574

WD 2007/ 124090 PCT/ US2007/009712 73 RDDLHMLRLQLW 575
SSDLHALKKRYG 576 RGDLKQLSELTW 577 RGDLAALSAPPV 578

Tabl Fgllh i Rtldctu@t agoni st pept1 de sequercesSgEQ

Sequence/ structure SEQ 1D NO DI TWDQLWDLIMK 579

DI TWDELWKI MN 580 DYTWFELWDMMVQ 581 ID NG:
GFFALIPKIISSPLFKTLLSAVGSALSSSGGQQ 607
GFFALIPKIISSPLFKTLLSAVGSALSSSGGQE 608
GFFALIPKIISSPLFKTLLSAV 609
GFFALIPKIISSPLFKTLLSAV 610
KGFFALIPKIISSPLFKTLLSAV 611
KKGFFALIPKIISSPLFKTLLSAV 612
KKGFFALIPKIISSPLFKTLLSAV 613
GFFALIPKIIS - 614
GIGAVLKVLTTGLPALISWIKRKRQQ 615
GIGAVLKVLTTGLPALISWIKRKRQQ 616
GIGAVLKVLTTGLPALISWIKRKRQQ 617
GIGAVLKVLTTGLPALISWIKR _ 618
AVLKVLTTGLPALISWIKR 619
KLLLLLKLLLLK 620
KLLLKLLLKLLK 621
KLLLKLKLKLLK 622
KKLLKLKLKLKK 623
KLLLKLLLKLLK 624
KLLLKLKLKLLK 625
KLLLLK 626
KLLLKLLK 627
KLLLKLKLKLLK 628
KLLLKLKLKLLK 629
KLLLKLKLKLLK 630
KAAAKAAAKAAK 631
KVVVKVVVKVVK 632
KVVVKVKVKVVK 633
KVVVKVKVKVK 634
KVVVKVKVKVVK 635
KLILKL 636
KVLHLL 637
LKLRLL 638
KPLHLL 639
KLILKLVR 640
KVFHLLHL 641
HKFRILKL 642




Q TWVAQLWAMWK 582 DMI'VWHDLWILMS 583 DYSWHDLVEEMVS 584

El TWDQLWEVMN 585 HVSVWEQLWDI WN 586 H TWDQLWRI MTI' 587
WORINBEWEBLONEHVK 588  AEWIVDQLVWHVMNPAESQ 589 PCT/US2007/009712

HRAEWLALVEQVSP 590 KKEDW EALVWRI MS V 591 | TWDQLWDL MK

592 D TWOQLWDLMWK 593 DI TWDQLWDLMWK 594 DI TWDQLWDL MK

595 CONRYTDLVAI QNKNE 596 AENWADNEPNNKRNNED 597

RKNNKTWIW/GTKKALTNE 598 KKALTNEAENWAD 599

COXRYTDLVAI QNKXE 600 RKXNXXWI'WGTXKXLTEE 601

AENWSREERNNRXNRED 602 CXXXYTXCVAT QNKXE 603 RRXXXX |
X W G-k T XE—604—AXNWOKERIN-INOKEDT665
XKXKI'&EM@WS(X 606 Table | 1-Antipathogenic peptidé
sequéKEESKWYX 007/ 124090 PCT/ US2007/ 009712 | 74 645
SeqUFERRIKIETUr e SEQ TD NO 646
G:FA ! D!(l LSS EKTIL QI\\/f"CI\LSCCfYYY'\ 607
AL KBIRKIRIEBRE L T1 ( SAVGSAL SSSGCE 608 647
GFFAL KBKIKSEMK-KTLLSAV 609 GFFALI PKI | SSPLEKTLLS%RAV 610
KG-FRRITTRRIRARPLFRTCCSAV 61T RRGFFALT PRT T S$PLFReARLSA
612 iR - 650
RINRIRIRIIR 651
RIVIRIRIRLIR 652
RIIVRIRLRIIR 653
RIGIRLRVRIIR 654
KIVIRIRIRLIR 655
RIAVKWRLRFIK 656
KIGWKLRVRIIR , 657
KKIGWLIIRVRR 658
RIVIRIRIRLIRIR , 659
RIIVRIRLRIIRVR 660
RIGIRLRVRIIRRY 661
KIVIRIRARLIRIRIR 662
RIVKIRLRIIKKIRL 663
KIGIKARVRIIRVKII 664
RIIVHIRLRITHHIRL » 665
HIGIKAHVRIIR VHII 666
RIYVKIHLRYIKKIRL 667
KIGHKARVHITRYKII 668
RIYVKPHPRYIKKIRL 669
KPGHKARPHIIRYKII 670
KIVIRIRIRLIRIRIRKIV 671
RIIVKIRLRIIKKIRLIKK 672
KIGWKLRVRIIRVKIGRLR 673
KIVIRIRIRLIRIRIRKIVK VKRIR 674
RFAVKIRLRIIKKIRLIKKIRKRVIK 675
KAGWKLRVRIIRVKIGRLRKIGWKKRVRIK 676
RIYVKPHPRYIKKIRL 677
KPGHKARPHIIRYKII 678
KIVIRIRIRLIRIRIRKIV ’ 679
RITVKIRLRIIKKIRLIKK 680




KKG-FALI PKI | SSPLFKTLLSAV 613 GFFALIPKIIS 614

G GAVLKVLTTG.PALI SW KRKRQQ 615 G GAV LKV LTTG.PALI
WORLMRKERQ)D 616 G GAVLKVLTTGLPALI SW KRKRQQ 617 PCT/US2007/009712

S

G GAVLKVLTTGLPALI SW KR 61876 AVLKVLTTG.PALI SW KR 619

KLLLLLKLLLLK 620 KLLLKLLLKLLK 621

KLLLKLKLKLLK 622

KKLLKLKLKLKK 623 KLLLKLLLKLLK 624 KLLLKLKLKLLK 625
KLLLLK 626 KLLLKLLK 627 KLLLKLKLKLLK 628
KLLLKLKLKLLK 629 KLLLKLKLKLLK 630 KAAAKAAAKAAK 631

|2

KVVVMM}SKMYMRLKVVVKVKVKVVK boo KVVVKVPPVKVPSSDSLL

KVWVKMKMIQAK 625 KL LKE 636 KVHEE—637—HKERLL 639

kPLH KIVIERERLIFRBIY R 640 KVFHLLHL 641 BKFRFKL 6

VO 2PRTTHK2RFIORPEOM US2007/ 009712 75 KPEHI [HL 643

KI' T R IEKOFFRATPKISS PIRKTRLEAVA 645 KIT TR K Tga 646
CKKGFFALIPKIISSPLFKTLLSAVC 685
CKKKGFFALIPKIISSPLFKTLLSAVC 686
CyclicCRIVIRIRIRLIRIRC 687
CyclicCKPGHKARPHIIRYXKIIC 688
CyclicCRFAVKIRLRIIKKIRLIKKIRKRVIKC 689
KLLLKLLL KLLKC 690
KLLLKLLIKLIK 691
KLLLKILKLKLLKC 692
KLLLKLLLKLLK 693

Table 12—VIP-mimetic peptide sequences'

Sequence/structure SEQ
ID NQO:
HSDAVFYDNYTR LRKQMAVKKYLN SILN 694
Nle HSDAVFYDNYTR LRKQMAVKKYLN SILN 695
Xi X)Xy X, 696
X, SX{LN 697
NH CH CO KKYXS NH CH CO X6 698
| I
(CH)m__Z ___ (CH2)n
KKYL 699
NSILN 700
KKYL 701
KKYA 702
AVKKYL 703
NSILN 704
KKYV 705
SILauN 706
KKYLNIle 707
NSYLN 708
NSIYN 709
KKYLPPNSILN 710
LauKKYL 711
CapKKYL 712




Kl Pl
RI |

KI KI KI PK 647 KI PI KIKIKIVK 648 RII
IRRRRRITR 650 R |

IRIRIRI I R 649
IRRRRITR 651 RIVIRIRIRLIR

wG207/1R000/RI RLRI | R 653 RI G RLRVRHR 654 Kl VI RrEI/BE10R7/009712
655 RIAVKWRLRFI K 656 KIGMKLRVRI IR 657 KKI GALI' I RVRR

658 RIVIRRRIRLIRIR 659 RIIVRIRLRI I RVR 660

RIG RLRVRI I RRV 661 KIVIR RARLIRIRIR 662 RII

VKI RLRI'| KKI RL 663 Kl G KARVRI | RVKI |
VH RLRI'| HHI RL 665 H G KAHVRI | RVHI |

666

664 RII

Rl YVIRFFICRYTRKRTRL 667 KI'GAKARVHI TRYKI'T 668 713
Rl YMKRHRRY-KKIH-RE—669—KPGHIKARPHH-RMM<H—6+0
KI VI FIRRRIRKIV 671 RII V KIRRIKKIRI KK7h47?
Kl XA | RVKI GRLR 673 KI VIR R RLI R Rl RK| VKVRRI R 674
RFAVIRINSIRG T RRTRCT KRKTRRRVI K 675 716
KA LRVRI | R GRE RIKHOWKKRVYRIH—67-6—RI-AAKPHPRAHRE
677 | KPG4ARPHI I RYKI | 678 KIVIRI R RLI Rl RI RKI V‘7 79 R
| VHIRKRINKKI RLI KK 680 WD 2007/ 124090 718
PCT/ 432003 00971276 719
KKYLNSI 720
KKYLNSIL 721
KKYL 722
KKYDA 723
AVKKYL 724
NSILN 725
KKYV 726
SILauN 727
NSYLN 728
NSIYN 729
KKYLNle 730
KKYLPPNSILN 731
KKYL 732
KKYDA 733
AVKKYL 734
NSILN 735
KKYV 736
SILauN 737
LauKKYL 738
CapKKYL 739
KYL 740
KYL 741
KKYNIe 742
VKKYL 743
LNSILN 744
YLNSILN 745
KKYLNIe 746
KKYLN 747
KKYLNS 748
KKYLNSI 749
KKYLNSIL 750




Rl YVSKI SI YIKKIRL 681 KI VI FTRIRLTS | RI RS

V 682

KPI HKARPTI | RYKM 683 cycl i cCKGFFALI PKI | SSPLFKTLLSAVC

WO 30h7/12G-FAL T PKI | SSPLFKTLLSAVC 685

PCT/US2007/009712

CKKKGFFALI PKI | SSPLFKTLLSAV@ 686 Cyc |icCRlL V
I RIRI RLIRIRC 687 Cycli cCKPGHKARPHI | RYKI | C 688
Cycl i cCRFAVKI RLRI | KKI RLI KKI RKRVI KC 689  KLLLKLLL KLLKC
690 KLLLKLLLKLLK 691 KLLLKLKLKLLKC 692 KLLLKLLLKLLK

693 Table 12-VIP-m nmetic peptide sequences

z

SequerEEYEpTucCtUre SEQ 1D NO HSDAVFYDNY[TR 751
LRK ' FLN-684— N HSDAVEYDNYTR—ERKEMAVKICYEN—
S| L§ FYSCRRILK1 X1" X2 696 X, SX4LN 697 i
KKYXECREYIBH CO X6 698 (CH2)m Z (CH2)n KKYL 69353 NSI [N
700 '(KYL |701 KKYA 702 AVKKYL 703 NSILN| 704 KKYV
705 | Sl LauN 706 KKYLNI e 707 NSYLN 708 NBI YN 709
KKYLIPPREHER 710 LauKKYL 711 CapKKYL 712
KKYA 754
WWTDTGLW 755
WWTDDGLW 756
WWDTRGLWVWTI 757
FWGNDGIWLESG 758
DWDQFGLWRGAA 759
RWDDNGLWVVVL 760
SGMWSHYGIWMG 761
GGRWDQAGLWVA 762
KLWSEQGIWMGE 763
CWSMHGLWLC 764
GCWDNTGIWVPC 765
DWDTRGLWVY 766
SLWDENGAWI 767
' KWDDRGLWMH 768
QAWNERGLWT 769
QWDTRGLWVA 770
WNVHGIWQE 771
SWDTRGLWVE 772
DWDTRGLWVA 773
SWGRDGLWIE 774
EWTDNGLWAL 775
SWDEKGLWSA 776
SWDSSGLWMD 777

Table 13—Mdm/hdm antagonist peptide sequences

Sequence/structure SEQ
ID NO:
TFSDLW 778
QETFSDLWKLLP 779
QPTFSDLWKLLP 780
QETFSDYWKLLP 781
QPTFSDYWKLLP 782




WD 2007/ 124090 PCT/ US2007/009712 77 KYL 713 KKYN e

714 VKKYL 715 LNSILN 716 YLNSILN 717 KKYLN 718
WERMZMSI0TILO KKYLNS|I 720 KKYLNSIL 721 KKYL 7RPQr/uSyines7i12

723 AVKKYL 724 NSILN 72579KKYV 726 Sl LauN 727

NSYLN 728 NSI' YN 729 KKYLNle 730 KKYLPPNSILN 731

KKYL 732 KKYDA 733 AVKKYL 734 NSILN 735 KKYV 736

Sl LauN 737 LauKKYL 738 CapKKYL 739 KYL 740 KYL 741

KKYNle 742 VKKYL 743 LNSILN 744 YLNSILN 745

KKYLNAPRFIBDYWEGLN 783
VQNFIDYWTQQF 784
TGPAFTHYWATF 785
IDRAPTFRDHWFALV 786
PRPALVFADYWETLY 787
PAFSREWSDLSAGAH 788
PAFSRFWSKLSAGAH 789
PXFXDYWXXL 790
QETFSDLWKLLP 791
QPTFSDLWKLLP 792
QETESDYWKLLP 793
QPTFSDYWKLLP 794

Table 14—Calmodulin antagonist peptide sequences

Sequence/structure ' SEQ
ID NO:
SCVKWGKKEFCGS 795
SCWKYWGKECGS 796
SCYEWGKLRWCGS 797
SCLRWGKWSNCGS 798
SCWRWGKYQICGS 799
SCVSWGALKLCGS 800
SCIRWGQNTFCGS 801
SCWQWGNLKICGS 802
SCVRWGQLSICGS 803
LKKFNARRKLKGAILTTMLAK 804
RRWKKNFIAVSAANRFKK 805
RKWQKTGHAVRAIGRLSS ) 806
INLKALAALAKKIL : 807
KIWSILAPLGTTLVKLVA 808
LKKLLKLLKKLLKL 809
LKWKKLLKLLKKLILKKLL 810
AEWPSLTEIKTLSHFSV 811
AEWPSPTRVISTTYFGS 812
AELAHWPPVKTVLRSFT 813
AEGSWLQLLNLMKQMNN 814
AEWPSLTEIK 815




KKYLN 747 KKYLNS 748 KKYLNSI 749 KKYLNSIL 750 WO
2007/ 124090 PCT/ US2007/009712 78 KKKYLD 751

W@ yi12@HUKYLC 752 CKKYLK 753 S- CH2- CO KKYA 7BAT/US2007/009712
WMDTGAW 755 WMDDGEW 756 80 WADTRGLWWI 757
FWGNDG WLESG 758 DWDQFGLVWRGAA 759 RWDDNGLW/WWL 760
SGMWABHYE WMG 761 GGRWDQAGLWA 762 KLWBEQGE WMGE 763
CWBVHGWL.C 764 GOWDNTGE W VPC 765 DWTRGLWY 766
SLVWDENGAW 767 KWDDRGLWWH 768 QAWNERGLWI 769

WM@SJ&Q an%t%&%&ll pﬂﬂ?ﬁEﬁMtgﬂ geptlde sequences

W/A_ 773 DGLW.E 774 E\WFDNGL\AAL
SV\DEK&QA&NCV/FB’“C%SSGLVWD 777 Table 13- MM h%#rQ
ant apgoni st peptide sequences Sequence/ str jictyyy ROEQ

SGSGVLKRPLPILPVTR 816
RWLSSRPLPPLPLPPRT 817
GSGSYDTLALPSLPLHPMSS 818
GSGSYDTRALPSLPLHPMSS 819
GSGSSGVTMYPKLPPHWSMA 820
GSGSSGVRMYPKLPPHWSMA 821
GSGSSSMRMVPTIPGSAKHG 822
RNR NR
QT NR
RQK NR
NRQ NR
RQK NR
RNRQKT 823
RNRQ 824
RNRQK 825
NRQKT 826
RQKT 827

Table 16—SH3 antagonist peptide sequences

Sequence/structure SEQ
ID NO:
RPLPPLP 828
RELPPLP 829
SPLPPLP 830
GPLPPLP 831
RPLPIPP 832
RPLPIPP 833
RRLPPTP 834
RQLPPTP 835
RPLPSRP 836
RPLPTRP 837
SRLPPLP 838
RALPSPP 839
RRLPRTP 840




ID NO TFSDLW 778 QETFSDLWKLLP 779 QPTFSDLWKLLP 780

QETFSDYWKLLP 781 QPTFSDYWKLLP 782 WO 2007/ 124090

wWEMNUS@a07/ 009712 79 MPRFMDYWEGLN 783  VQNFI BXYRATSXQR7/009712

784 TCGPAFTHYWATF 785 | DRAPTFRDHWFALV

786

PRPALVFADYWETLY 787 PAFSRFWSDLSAGAH 788
PAFSRFWEKLSAGAH 789 PXFXDYWKXL 790 QETFSDLWKLLP 791
QPTFSDLWKLLP 792 QETFSDYWKLLP 793 QPTFSDYWKLLP 794

Tabl e 14-Cal nodul i n ant agoni st pepti de sequences
Seque . EFCES 78h
SCVWKYACKECCS 796 —SOYEWEKLRWCCS 797 —SCHERWS /98
SOWRMKYEYEGs 799  SCVSWEALKLOGS 800 SCI R\m%_
801 |BEVEMIINLKI CGS 802 SCVRWEQLSI CGS 803 843
LKKF NEBGAIC T TVEART 804 RRVKRKNFT"AVSAANRAKK 8435
RKWHTCGHAVRAL GRL SS- 806 NLKALAALAKKI-L 80+
RPLPSLP 845
RPLPSLP 846
RPLPMIP 847
RPLPLIP 848
RPLPPTP 849
RSLPPLP 850
RPQPPPP 851
RQLPIPP 852
XXXRPLPPLPXP 853
XXXRPLPPIPXX 854
XXXRPLPPLPXX 855
RXXRPLPPLPXP 856
RXXRPLPPLPPP 857
PPPYPPPPIPXX 858
PPPYPPPPVPXX 859
LXXRPLPX'YP 860
YXXRPLPXLP 861
PPXOXPPPYP 862
+PPYPXKPXWL 863
RPXWPWR+SXP 864
PPVPPRPXXTL 865
YPWYLPYK 866
+ODXPLPXLP 867

Table 17—Somatostatin or cortistatin mimetic peptide sequences

Sequence/structure SEQ
ID NO:
X'-X?-Asn-Phe-Phe-Trp-Lys-Thr-Phe-X"-Ser-X" 868
Asp Arg Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys Lys 869
Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys Lys 870
Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys Lys 871
Asp Arg Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys 872
Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys 873




KI WBI LAPLGTTLVKLVA 808 LKKLLKLLKKLLKL 809
LKWKKLLKLLKKLLKKLL 810 AEWPSLTEI KTLSHFSV 811

WORMPSRIDR/I STTYFGS 812 AELAHWPPVKTVLRSFT 813 PCT/US2007/009712
AEGSW.QLLNLMKQWN 814 AEWBSLTEI K 815 WD 2007/ 124090
PCT/ US2007/ 009712 80 Tabl e 15-Mast cell
ant agoni sts/ Mast cell protease inhibitor peptide
sequences Sequence/structure SEQ |D NG
SGSGVLKRPLPI LPVTR 816 RW.SSRPLPPLPLPPRT 817

C&?&P?EZ‘% %ﬁ%tﬁ%ﬁhﬂ?hﬁ%{ er@éSSYRTIRAL PSLPLHPMSS § ’];? 874
T i BT3P D R T U Fok N Nl
MdRPro REILYNIRsn PIeROKTPE 28 Th RFSY B2 4ys RNRQK 825 NRQKT H%6
CRIE ASEFhe Ph@’ﬁﬁyémbhsﬂs&%@@msst pept N de sequencess??
o '?%;prﬁ%%%f%; ?hc‘ci*:ﬁgnp Lys "}ﬁ Phe Scr‘s:r (‘:ys 828—HEEPPER;
Met Pro Cys Lys Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys 879
Cys Lys Asn Phe Phe Trp Lys Thr Phe Ser Ser Cys 880
Asp Arg Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 881
Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 882
Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 883
Asp Arg Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 884
Met Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 885
Cys Arg Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 886
Asp Arg Met Pro Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 887
Met Pro Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 888
Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys Lys 889
Asp Arg Met Pro Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 890
Met Pro Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 891
Cys Lys Asn Phe Phe Trp Lys Thr Phe Thr Ser Cys 892

Table 18—UKR antagonist peptide sequences

Sequence/structure ’ SEQ
ID NO:
AEPMPHSLNFSQYLWYT 893
AEHTYSSLWDTYSPLAF 894
AFELDLWMRHYPLSFSNR 895
AESSLWTRYAWPSMPSY 896
AEWHPGLSFGSYLWSKT 897
AFPALLNWSFFFNPGLH 898
AEWSFYNLHLPEPQTIF 899
AEPLDLWSLYSLPPLAM 900
AEPTLWQLYQFPLRLSG 901
AEISFSELMWLRSTPAF 902
AELSEADLWTTWFGMGS 903
AESSLWRIFSPSALMMS 904
AESLPTLTSILWGKESV 905
AETLFMDLWHDKHILLT 906
AFILNFPLWHEPLWSTE 907




GPLPPLP 831

RPLPI PP 832 RPLPI PP 833 RRLPPTP 834

RQLPPTP 835 RPLPSRP 836 RPLPTRP 837 SRLPPLP 838
WOR2WOPSPMIB39 RRLPRTP 840 WO 2007/ 124090

PCT/ US2007/ 009712 81 RPVPBBT 841

PCT/US2007/009712

| LAPPVP 842

RPLPMLP 843 RPLPILP 844 RPLPSLP 845 RPLPSLP 846
RPLPM P 847 RPLPLIP 848 RPLPPTP 849 RSLPPLP 850

RPQPPPP 851 RQLPI PP 852

XXXRPLPPLPXP 853

XXXRPLPPI PXX 854 XXXRPLPPLPXX 855 RXXRPLPPLPXP 856

RXX
LXXR
+PP’

NIFDFWNIPER YPPPPT PXX 858 PPPYPPPPVP30g 859

3IERBPX | ' P PR+SXP_864

IAP O y@

AELDLSTFYDIQYLLRT

910

AEFFKLGPNGYVYLHSA

911

FKLXXXGYVYL

912

AESTYHHLSLGYMYTLN

913

YHXLXXGYMYT

914

Table 19—Macrophage and/or
T-cell inhibiting peptide sequences

Sequence/structure

SEQ
ID NO:

Xaa-Yaa-Arg

Arg-Yaa-Xaa

Xaa-Arg-Yaa

Yaa-Arg-Xaa

Ala-Arg

Arg-Arg

Asn-Arg

Asp-Arg

Cys-Arg

Gln-Arg

Glu-Arg

Gly-Arg

His-arg

Ile-Arg

Leu-Arg

Lys-Arg

Met-Arg

Phe-Arg

Ser-Arg

Thr-Arg

Trp-Arg

Tyr-Arg

Val-Arg

2| % 3| 3| 3| 3\ 3| 3| 3| 3| 3| 3| % 3| 3| 3| 5| 7| 3| 5| %] 3| &

Ala-Glu-Arg

Z
s

Arg-Glu-Arg

Z




PPVPPRPXXTL 865

‘Ilplll

LP" YK 866

+ODXPLPXLP 876771

Tabl e 17-Somatostatin or cortistatin mnetic peptide

WG ewasmMoes Sequence/ struct ure.

SEQ

I D NO XIPEUS2007/009712

- Asn- Phe- Phe- Tr p- Lys- Thr - Pise- X - Ser- X 868 Asp Arg Mt

Pro Cys Arg Asn Phe Phe Trp Lys Thr

Phe Ser Ser Cys

Lys 869 Mt Pro Cys Arg Asn Phe Phe Trp Lys Thr Phe
Ser Ser Cys Lys 870 Cys Arg Asn Phe Phe Trp Lys Thr
Phe Ser Ser Cys Lys 871 Asp Arg Met Pro Cys Arg Asn
PhEAéﬁ'@u WP Lys Thr Phe Ser Ser Cys 872 Vet KRO OYfs
Arg—Asn_Phe Phe TrpLys ThrPhe Ser—Ser—Qys—813—Wo
205‘7’7"1?&@% PCT/ US2007/ 009712 82 Cys Ard Asn ahe Bhe
Trtcﬁsmu-m Phe Ser Ser Cys 874 Asp Arg|(Met ®Ro Cys
Ly Gf’f};diu-ﬁbe Phe—Trp tys—Thr Phe—Ser—Ser qyS S8NR VB
Prw_%ww
LyESBFB“-A%s Lys Asn Phe Phe Trp Lys Thr |Phe S&r Sefr
Cyscly;cgu&?g Asp Arg Met Pro QIS Lys Asn |Phe ®™Re Trip
Ly bt Rie—Ser—Ser—Cys 878 et~ Pro Cys [LYyS @Arn Phie
Ph Tr AVAS Thr Phe Ser Ser ('\JIQ 879 ('\Ie L VIS Asn hie
PhEVerél4%s Thr Phe Ser Ser Cys 880 Asp |arg MRt Prlo
CyEL&¥GuAsy) Phe Phe Trp Lys Thr Phe Thr Ser OyB Lys
88 at- r
Set 36//9 |A§IQ 882 Cys Arg Asn Phe Phe Trpllys Thr Phe
Thf Mee$ludie Lys 883 Asp Arg Met Pro Oys |Arg M8n Ph
Ph=P|ErcmuJ.Ay§ Thr Pnhe Thr Ser Cys 884 Met |Pro Es Arg
Ashg e—Fp—tys—Thr—Phe—Thr—Ser—Cys—§8 0
b u-A rg
Asn lshe e Tip lys Thr Phe Thr Ser Cys 886 0
Met SPAu-&es Lys Asn Phe Phe Trp Lys Thr Rhe THF Ser
Q/bTh;}@u&Sg? I\/Et Pro Q/s Lys Asn Phe Phe [Trp Ngs Th
Ph" t'ilu Eys—tys—888—Cys—tys—AsnmPhePhe Eﬁp Cy
Tht B ﬁ;] Ser Cys lys 889 Asp Arg Met |Pro Cys Ly
ASWTPI'@“‘P‘H% Trp Lys Thr Phe Thr Ser Cys §90 NBt Pr
@;vmy@u#@gﬂ Phe Phe Tip Lys Thr Phe Thr Ser G 891
q/ vs—AsA—Phe—Phe—F+ P L_ya Far—Phe—Thr—Set CNR 862
Ta fuegy{lé UKR _ant agoni st peptide sequence
Sefjdead®/ structure SEQ | D NO -~ NR
Arg-Cys NR
Arg-Gln NR
Arg-Glu NR
Arg-Gly NR
Arg-His NR
Arg-lle NR
Arg-Leu NR
Arg-Lys NR
Arg-Met NR
Arg-Phe NR
Arg-Pro NR
Arg-Ser NR
Arg-Thr NR
Arg-Trp NR
Arg-Tyr NR
Arg-Val NR
Arg-Glu-Ala NR
Arg-Glu-Asn NR




AEPMPHSLNFSQYLWYT 893
AELDLW/RHYPLSFSNR 895
WOARNHPROSFGSYLWSKT 897
AEWBFYNLHLPEPQTI F 899
AEPTLWOLYQFPLRLSG 901
AELSEADLWI TWEGMGS 903
AESLPTLTSI LWGKESV 905
AEl LNFPLWHEPLWSTE 907

A

AEHTYSSLWDTYSPLAF
AESSLWIRYAWPSMVPSY

AEPALLNW SFFFNPG LH 89BCT/US2007/009712

AEPBDLWSLYSLPPLAM
AEl SFSELMALRSTPAF
AESSLV\RI FSPSALMVIS
AETLFMDLWHDKHI LLT
WD 2007/ 124090 PCT/

894
896

900
902
904
906

US2007/ 009712

83
AE

FKL
91

pe|
Xa

Ya
As

ARSI RIENTCFVWNTER 908 AEPVYQYECDSYCRYYY INR
DUSTEYDI QVLLRTF 910 AERFKEGPNGYWAYLHSA1941
%@@Y\?“ﬁ. 912 AESTYHHLSLGYMYTLN 913 YHXLX%YMYT
 ArglGllBiGn 19- Macr ophage and/ or T-cel |l inhi bi NRng
Wﬂut‘llbt‘b Sequencer structure SEQ T DNRO
- Yaa- Arg NR Arg- Yaa- Xaa NR _Xaa-Arg-¥
a-’-’%""g’“‘/@é)a NR Al a- Ar g NR Arg-Arg NR _Asn- AFB NR
DAY GluNis NR
Arg-Glu-lle NR
Arg-Glu-Leu NR
Arg-Glu-Lys NR
Arg-Glu-Met NR
Arg-Glu-Phe NR
Arg-Glu-Pro NR
Arg-Glu-Ser NR
Arg-Glu-Thr NR
Arg-Glu-Trp NR
Arg-Glu-Tyr NR
Arg-Glu-Val NR
Ala-Arg-Glu NR
Arg-Arg-Glu NR
Asn-Arg-Glu NR
Asp-Arg-Glu NR
Cys-Arg-Glu NR
Gln-Arg-Glu NR
Glu-Arg-Glu NR
Gly-Arg-Glu NR
His-Arg-Glu NR
lle-Arg-Glu NR
Leu-Arg-Glu NR
Lys-Arg-Glu NR
Met-Arg-Glu NR
Phe-Arg-Glu NR
Pro-Arg-Glu NR
Ser-Arg-Glu NR
Thr-Arg-Glu NR
Trp-Arg-Glu NR
Tyr-Arg-Glu NR
Val-Arg-Glu NR
Glu-Arg-Ala, NR




Cys-Arg NR GAn-Arg NR Glu-Arg NR dy-Arg NR
H s-arg NR Ile-Arg NR Leu-Arg NR Lys-Arg NR
wori7AINR Phe-Arg NR Ser-Arg NR Thr-Arg NRCT/US2007/009712

Trp-Arg NR Tyr-Arg NR ValBéeArg NR Ala-d u-Arg NR

Arg-G u-Arg NR WO 2007/ 124090 PCT/ US2007/ 009712 84
Asn-d u-Arg NR Asp-Gu-Arg NR Cys-Au-Arg NR G
In-Au-Arg NR Glu-GIl u-Arg NR Gly-G Il u-Arg NR
Hs-Qu-Arg NR Ile-Glu-Arg NR Leu-du-Arg NR

IF_)y>Gid~A&gAtrg NR Met-Gu-Arg NR Phe-GQu-Arg NRR

r|

Tr g NR Tyr-Gu-Arg NR
Glu-Arg-Asp NR
Glu-Arg-Cys NR
Glu-Arg-Gln NR
Glu-Arg-Gly NR
Glu-Arg-His NR
Glu-Arg-lle NR
Glu-Arg-Leu : NR
Glu-Arg-Lys NR
Glu-Arg-Met NR
Glu-Arg-Phe NR
Glu-Arg-Pro NR
Glu-Arg-Ser NR
Glu-Arg-Thr NR
Glu-Arg-Trp A NR
Glu-Arg-Tyr NR
Glu-Arg-Val NR

Table 20—Additional Exemplary Pharmacologically Active Peptides

Sequence/structure SEQ Activity
1D
NO:
VEPNCDIHVMWEWECFERL 915 VEGF-antagonist
GERWCFDGPLTWVCGEES 916 VEGF-antagonist
RGWVEICVADDNGMCVTEAQ 917 VEGF-antagonist
GWDECDVARMWEWECFAGV ' 918 VEGF- antagonist
GERWCFDGPRAWVCGWEI 919 VEGF- antagonist
EELWCFDGPRAWVCGYVK 920 VEGF- antagonist
RGWVEICAADDYGRCLTEAQ 921 VEGF- antagonist
RGWVEICESDVWGRCL 922 VEGF- antagonist
RGWVEICESDVWGRCL 923 VEGF- antagonist
GGNECDIARMWEWECFERL 924 VEGF- antagonist
RGWVEICAADDYGRCL ' 925 VEGF-antagonist
CTTHWGFTLC 926 MMP inhibitor
CLRSGXGC 927 MMP inhibitor
CXXHWGFXXC ‘ 928 MMP inhibitor




Val-G@u-Arg NR Arg-Ala NR Arg-Asp NR Arg-Cys NR
Arg-An NR Arg-Gu NR Arg-dy NR Arg-H s NR
woe@ht®INR Arg-Leu NR Arg-Lys NR Arg-Met NRCT/US2007/009712

Arg-Phe NR Arg-Pro NR Arg7Ser
Arg-Trp NR Arg-Tyr NR Arg-Val

NR Arg-Thr
NR Arg-Glu-Ala NR

NR

Arg-d u-Asn NR WO 2007/ 124090 PCT/ US2007/009712 85

Arg-d u-Asp NR
Arg-Gu-du NR

Arg-d u-Cys NR
Arg-Gu-dy NR

Arg-Au-dn NR
Arg-@u-H s NR

NEREG U1 & NR Arg-d U-Leu NR A Tode LlyS TNEVMP inhibitor
- - t NR Ara-Gl - Pha NR Ay Py ANR
%@E{Fﬁr NR A 930 [T " TMMP inhibitor
STTHWGFTLS 931 MMP inhibitor
CSLHWGFWWC 932 CTLA4-mimetic
GFVCSGIFAVGVGRC 933 CTLA4-mimetic
APGVRLGCAVLGRYC 934 CTLA4-mimetic
LLGRMK 935 Antiviral (HBV)
ICVVQDWGHHRCTAGHMANLTSHASAI 936 C3b antagonist
ICVVQDWGHHRCT 937 C3b antagonist
CVVQDWGHHAC 938 C3b antagonist
STGGFDDVYDWARGVSSALTTTLVATR 939 Vinculin-binding
STGGFDDVYDWARRVSSALTTTLVATR 940 Vinculin-binding
SRGVNFSEWLYDMSAAMKEASNVFPSRRSR 941 Vinculin-binding
SSQNWDMEAGVEDLTAAMLGLLSTIHSSSR 942 Vinculin-binding
SSPSLYTQFLVNYESAATRIQDLLIASRPSR 943 Vinculin-binding
SSTGWVDLLGALQRAADATRTSIPPSLQNSR 944 Vinculin-binding
DVYTKKELIECARRVSEK 945 Vinculin-binding
EKGSYYPGSGIAQFHIDYNNVS 946 C4BP-binding
SGIAQFHIDYNNVSSAEGWHVN 947 C4BP-binding
LVTVEKGSYYPGSGIAQFHIDYNNVSSAEGWHVN 948 C4BP-binding
SGIAQFHIDYNNVS 949 C4BP-binding
LLGRMK 950 anti-HBV
ALLGRMKG 951 anti-HBV
LDPAFR 952 anti-HBV
CXXRGDC 953 Inhibition of platelet
aggregation
RPLPPLP 954 Src antagonist
PPVPPR 955 Src antagonist
XFXDXWXXLXX 956 Anti-cancer
(particularly for
, sarcomas)
KACRRLFGPVDSEQLSRDCD 957 p16-mimetic
RERWNFDFVTETPLEGDFAW 958 p16-mimetic
KRRQTSMTDFYHSKRRLIFS 959 p16-mimetic
TSMTDFYHSKRRLIFSKRKP 960 pl6-mimetic
RRLIF 961 p16-mimetic
KRRQTSATDFYHSKRRLIFSRQIKIWFQNRRMKWKK 962 p16-mimetic
KRRLIFSKRQIKIWFQNRRMKWKK 963 p16-mimetic




Arg-@u-Thr NR Arg-Gu-Trp NR Arg-du-Tyr NR
Arg-Gu-Val NR Ala-Arg-Gu NR Arg-Arg-Gu NR
WASWTAL9IE u NR  Asp-Arg-A u NR  Cys- Arg- 3 u NRCT/US2007/009712
Gn-Arg-Gu NR Qu-Arg-G88NR Ady-Arg-Gu NR
Hs-Arg-Gu NR Ile-Arg-Glu NR Leu-Arg-Gu NR
Lys-Arg-Gu NR Met-Arg-Gu NR Phe-Arg-Au NR

Pro-Arg-d u NR Ser-Arg-Glu NR Thr-Arg-du NR
Trp-Arg-Gu Tyr-Arg-Gu NR Val-Arg-du NR
KnGIAGH-ABE His mmlgmmm P 0454/ D OOAPB2 miBBic/LPS

el’{/aﬁ[/lgl'IArQIa F%Se%%}’ﬁrzal n NR G u-Al g'ASO NR bmdmg

rgo-An NR G lu-Arg-G1
Qetiskhg O SV AlsLplloHigAla Are Rie VaMst 5L &Nﬁ’ mimetic/LPS
Thr Ala Ala Ser Cys binding
Gly Thr Arg Cys Gln Val Ala Gly Trp Gly Ser Gln Arg Ser Gly | 966 CAP37 mimetic/LPS
Gly Arg Leu Ser Arg Phe Pro Arg Phe Val Asn Val binding
WHWRHRIPLQLAAGR 967 carbohydrate (GD1
alpha) mimetic
LKTPRV 968 B2GPI1 Ab binding
NTLKTPRV ' 969 B2GP1 Ab binding
NTLKTPRVGGC 970 B2GPI Ab binding
KDKATF 971 B2GPI Ab binding
KDKATFGCHD ' 972 B2GPI Ab binding
KDKATFGCHDGC 973 B2GPI Ab binding
TLRVYK : 974 B2GPI Ab binding
ATLRVYKGG 975 B2GPI1 Ab binding
CATLRVYKGG . 976 B2GPI Ab binding
INLKALAALAXKIL 977 Membrane-
transporting
GWT NR Membrane-
transporting
GWTLNSAGYLLG _ 978 Membrane-
transporting
GWTLNSAGYLLGKINLKALAALAKKIL 979 Membrane-
transporting
CVHAYRS 980 Antiproliferative,
antiviral
CVHAYRA 981 Antiproliferative,
antiviral
CVHAPRS 982 Antiproliferative,
antiviral
CVHAPRA 983 Antiproliferative,
antiviral
CVHSYRS 984 Antiproliferative,
antiviral
CVHSYRA 085 Antiproliferative,
antiviral
CVHSPRS 986 Antiproliferative,

antiviral




G u-Arg-Lys NR G lu-Arg-Met NR G lu-Arg-Phe NR
G u-Arg-Pro NR Qu-Arg-Ser NR du-Arg-Thr NR
w@asAe90lrp NR G u-Arg-Tyr NR G u- Arg-Val NRT/UsdahB009712

20- Addi ti onal Exenpl ary Phasnmacol ogically Active

Pepti des Sequence/structure SEQ Activity [|ID NO
VEPNCDI HVYMAEWECFERL 915 VEGF- ant agoni st
GERWCFDGPLTW/CGEES 916 VEGF- ant agoni st

RGWEI CVADDNGMCVTEAQ 917 VEGF- ant agoni st
CENBERAVARWEVECFAGY 918 VEG-- ant agon| g7 Antiproliferative,
CERWCFDGPRAWCGWEI 919 VEGF- ant agoni gt
| EEL WCFDGPRAW/CGYVK 920 VEGE- ant agoni st
QROWRCAADDYGRCLTEAQ 921 VEGF- ant agohi%$ Antiproliferative,
RGWEI CESDVWERCL 922 VEGF- ant agoni st antiviral

ClL CECMN\AACRO] (aYe Yo MW mlm u & H "
oD VVIONCTLE JZ9 vEGT - dimtayulll St 989

| ARMAEVECFERL 924 VEG-- ant agon| st .
RGAVEI CAADDYGRCL 925 VEGF- ant agoni st | CTTHAGFTLE™958
~SOETRRE DI T o7 CLRSGXGC 927 NMVP 1 nhi bi 1990 | CraGripGRi<Gye,

928 MWP i nhi bitor WO 2007/ 124090 PCT/ US200[7/ 009 4di2irai87
CXPXC 929 MVP inhihitor CRRHWFEEC 98B0 MR inhibitor

SYHFRRBETLS 931 MVP inhi bi tor CSLHWGFWAB! g2 Antiproliferative,

CTLA4-nimetic GFVCSG FAVGVGRC 933 CTLA4- nj et i @ntiviral

%&%‘@W‘vﬂfﬁrp 934 CTtAd=mrmet T T LEERYE P 3Rt ischemic, growth
ntivira ’

(HBV)

antiviral

Antiproliferative,

hormone-liberating

TABLE 21
MYOSTATIN INHIBITOR PEPTIDES

PEPTIBODY NAME SEQID | PEPTIDE SEQUENCE
Myostatin-TN8-Conl 1036 KDKCKMWHWMCKFPP
Myostatin-TN8-Con2 1037 KDLCAMWHWMCKPP
Myostatin-TN8-Con3 1038 KDLCKMWKWMCKPP
Myostatin-TN8-Con4 1039 KDLCKMWHWMCKPK
Myostatin-TN8-Con5 1040 WYPCYEFHFWCYDL
Myostatin-TN8-Con6 1041 WYPCYEGHFWCYDL
Myostatin-TN8-Con7 1042 IFGCKWWDVQCYQF
Myostatin-TN8-Con8 1043 IFGCKWWDVDCYQF
Myostatin-TN8-Con9 1044 ADWCVSPNWFCMVM
Myostatin-TN8-Con10 1045 HKFCPWWALFCWDF
Myostatin-TN8-1 1046 KDLCKMWHWMCKPP
Myostatin-TN8-2 1047 _ IDKCAIWGWMCPPL
Myostatin-TN8-3 1048 WYPCGEFGMWCLNV
Myostatin- TN8S-4 1049 WFTCLWNCDNE
Myostatin-TN8-5 1050 HTPCPWFAPLCVEW
Myostatin-TN8-6 1051 KEWCWRWKWMCKPE
Mpyostatin-TN8-7 1052 FETCPSWAYFCLDI
Myostatin-TN8-8 1053 AYKCEANDWGCWWL
Myostatin-TN8-9 1054 NSWCEDQWHRCWWL
Myostatin-TN8-10 1055 WSACYAGHFWCYDL
Myostatin-TN8-11 1056 ANWCVSPNWFCMVM
Myostatin-TN8-12 1057 WTECYQQEFWCWNL




| CWWQDWGHHRCTAGHVANL TSHASAI
| CWQDWEHHRCT 937 C3b ant agoni st
STGGFDDVYDWARGVSSALTTTLVATR 939  PCT/US2007/009712

W@ 04 240D t

936 C3b ant agoni st
CVWQWGHHAC 938 C3b

Vi ncul i n-bi ndi ng STGGFDDVYDWARRVSSALT - FLVATR 940
Vi ncul i n-bi ndi ng  SRGVNFSEW.YDVBAAMKEASNVFPSRRSR 941
Vi ncul i n-bi ndi ng  SSQNWDVEAGVEDL TAAM_GLLSTI HSSSR 942
Vi ncul i n-bi ndi ng  SSPSLYTQFLVNYESAATRI QDLLI ASRPSR 943
Vi ncul i n-bi ndi ng  SSTGAVDLLGALQRAADATRTSI PPSLQNSR 944
My o FRE DI ngl 068 B\Jﬂgrsﬁumxmw%

L= A gy |

VKT L ng 'S8 AcrH YR

Vnmm NV J \J"rU
g@ﬁ%ﬂ CABP- bi ndi ng

My i 0

MydsiTi/IBKESY Y PGSGOAFHN DYN

RVMSAEBRIPKMCSRIB  CABP- bi ndi ng
O A W VDOYIRVK 950 ant 1 - FBV

DRAER _QE2 ont i LID\/ O
T L= A"

i LBy
Myagtaun-TNEi bi t | oni?ﬁg# pl at e

= CXREDS
PR WWIIOSYPhn  RPLPPLP 954

MydStagn- ans-agoni St1063PPVPPR

POy CIPRDWMEFINi st XFXDXWKXLXX

\/hQI:ﬁ SRDCD 95

MyodinANE19 CaNCeged par L1 Clg)
| KACRRLEGD

CTRWPRWMCPIY Conas)

MyqsieR R BER TETPLEDEAW 958"

7 n1§:mﬁf|r\
T

MydﬁﬁRQTSW DFYHSKReL| FS 95
Myo'st%‘ VPR GERRRET

16-m netic

KDD(TFQATDIZ

OVEPAB GRIGFECWSP

KOHIWALYP RRLT F 961
YHSKPRI | ESROLKI \AE(‘T\IDDI\/I(\AII(I.( 062

My‘b‘a%‘Tﬁ? Retic

WBRI | FSKR

@%WWE{WWIX 963 pl6-m netic

Myddaxi2003824 2409010CT/ US20

Mygstatiet T NE2Ar g Hi '¥7Phe Cys

Mi;'[ﬁ-'?ﬁ?.?s Gwﬁy Al
ym matlrl2 PS__Phe \al Ml

[GPACBSFWHWEBFG\sn G n Gy Arg

4 . :
L_Thr Ala Ala Ser Cys Phe Gn |
HEFGPRVOIFAWP ey 11e His Al a

Myd¥fagn-FPRe-2Val

VEI07D65 CAPFZDWAVSERIWIANNEY

Myostatin-TN8-28 1073 VWKCHWFGMDCEPT
Myostatin-TN8-29 1074 KKHCQIWTWMCAPK
Myostatin-TN8-30 1075 WFQCGSTLFWCYNL
Myostatin-TN8-31 1076 WSPCYDHYFYCYTI
Myostatin-TN8-32 1077 SWMCGFFKEVCMWYV
Myostatin-TN8-33 1078 EMLCMIHPVFCNPH
Myostatin-TN8-34 1079 LKTCNLWPWMCPPL
Myostatin-TN8-35 1080 VVGCKWYEAWCYNK
Myostatin-TN8-36 1081 PIHCTQWAWMCPPT
Myostatin-TN8-37 1082 DSNCPWYFLSCVIF
Myostatin-TN8-38 1083 HIWCNLAMMKCVEM
Myostatin-TN8-39 1084 NLQCIYFLGKCIYF
Myostatin-TN8-40 1085 AWRCMWFSDVCTPG
Myostatin-TN8-41 1086 WFRCFLDADWCTSV
Myostatin-TN8-42 1087 EKICQMWSWMCAPP
Myostatin-TN8-43 1088 WFYCHLNKSECTEP
Myostatin-TN8-44 1089 FWRCAIGIDKCKRV
Myostatin-TN8-45 1090 NLGCKWYEVWCFTY
Mpyostatin-TN8-46 1091 IDLCNMWDGMCYPP
Myostatin-TN8-47 1092 EMPCNIWGWMCPPV
Myostatin-TN12-1 1093 WFRCVLTGIVDWSECFGL
Myostatin-TN12-2 1094 GFSCTFGLDEFYVDCSPF
Myostatin-TN12-3 1095 LPWCHDQVNADWGFCMLW




Thr Ala Ala Ser Cys binding Ay Thr Arg Cys G n Val

Ala dy Trp Ay Ser

Gn Arg Ser

Gy 966 CAP37

worRewet249dPS Gy Arg Leu Ser Arg Phe Pro Arg RIEUNZND7/009712

Asn Val
al pha) mnetic
969 P2GPI
KDKATF 971 02GPI

LKTPRV 968 P2GPI
Ab bi nding NTLKTPRVGEC 970 P2GPI

DKA Ab bi nding KDKATFGCHD 972 P2GPI
bi ndi ng KDKATFGCHDGC 973 P2GPI

bi ndi ng WHWRHRI PLQLAAGR 967 car bohydrate (CGDI
Ab bi ndi ng NTLKTPRV

Ab bi ndi ng
Ab

Ab bi nding TLRVYK 974

Myos 4 Iy

CATI D\NI((Y‘ Q76 PR2CR}

AILK

I\h

hin

EPwvRGgticvAw DI ndi ng

Ao

MygstahB T NI t r ansi98T ti ng

SRR

[})algnée:-i ?ransoorti ng

MyMtNSP@YLLG 917088 I\/lenbr a

rfé?cmmiswbﬁﬂcw

My 2 ) AR ECED T W DRRB T ansporti ng
/—|AYF?Q 980 _Antinrolife
Mym’vﬁf%% Brerati¥®, ant L\‘/)FFBrEMWWA@%Z
My&fhhh-pN(Di 9f eratioe, anti |SHWGETTEWNAPRX O83A
T PN N i M S
MYS&F?E‘P'BT"&):F M¥er at}9®, ant i FPPalVSPSRERES b
MyésihINO2Z-1F er at110€, ant |[SUKICENSGWLQPLCYRP
Myostatin-TN12-14 1105 PWWCQDNYVQHMLHCDSP
Myostatin-TN12-15 1106 WFRCMLMNSFDAFQCVSY
Myostatin-TN12-16 1107 PDACRDQPWYMFMGCMLG
Myostatin-TN12-17 1108 FLACFVEFELCFDS
Myostatin-TN12-18 1109 SAYCIITESDPYVLCVPL
Myostatin-TN12-19 1110 PSICESYSTMWLPMCQHN
Myostatin-TN12-20 1111 WLDCHDDSWAWTKMCRSH
Myostatin-TN12-21 1112 YLNCVMMNTSPFVECVFN
Myostatin-TN12-22 1113 YPWCDGFMIQQGITCMFY
Myostatin-TN12-23 1114 FDYCTWLNGFKDWKCWSR
Myostatin-TN12-24 1115 LPLCNLKEISHVQACVLF
Myostatin-TN12-25 1116 SPECAFARWLGIEQCQRD
Myostatin-TN12-26 1117 YPQCFNLHLLEWTECDWF
Myostatin-TN12-27 1118 RWRCEIYDSEFLPKCWFF
Myostatin-TN12-28 1119 LVGCDNVWHRCKLF
Myostatin-TN12-29 1120 AGWCHVWGEMFGMGCSAL
Myostatin-TN12-30 1121 HHECEWMARWMSLDCVGL
Myostatin-TN12-31 1122 FPMCGIAGMKDFDFCVWY
Myostatin-TN12-32 1123 RDDCTFWPEWLWKLCERP
Myostatin-TN12-33 1124 YNFCSYLFGVSKEACQLP
Myostatin-TN12-34 1125 AHWCEQGPWRYGNICMAY
Myostatin-TN12-35 1126 NLVCGKISAWGDEACARA
Myostatin-TN12-36 1127 HNVCTIMGPSMKWFCWND
Myostatin-TN12-37 1128 NDLCAMWGWRNTIWCQNS
Myostatin-TN12-38 1129 PPFCQNDNDMLQSLCKLL
Myostatin-TN12-39 1130 WYDCNVPNELLSGLCRLF
Myostatin-TN12-40 1131 YGDCDQNHWMWPFTCLSL
Myostatin-TN12-41 1132 GWMCHFDLHDWGATCQPD
Myostatin-TN12-42 1133 YFHCMFGGHEFEVHCESF




WD 2007/ 124090 PCT/ US2007/009712 89 CVHTPRA 987
Antiproliferative,
W@\ pe4bo f erati ve,
Antiproliferative,
Antiproliferative,
Antiproliferative,

anti-i schem c,

antiviral CVHTYRS 988

antiviral CVHTYRA 989 PCT/US2007/009712
antivi val CVHTPRS 990
antiviral CVHTPRA 991

antiviral HWAWFK 992

grow h hornone-liberating TABLE 21

MYOSTATI N | NHI BI TOR PEPTI DES PEPTI BODY NAME SEQ | D

Mydstafint TIWR -BEQUEN IWOSt AYWCWNGQaWRF 1056
I(WPVAAAHA‘!IVQI/\PP NA ot TN

VU ATT 1 TNS. g 1035 F il

Mydwpors LiatarA- TNS-1C¥n4 1039 MEOQUREMIKIAKPISKA

Myd¥Mﬁ’§ Lﬁ&drﬂ' | ING- lwb 104U sYMEHAY MEWMEW QW GKFT

i-n-TN8-Cg 1041 COLE\ACY
SRt i A The. Gh7 1042 I EREW Y G

MydWOGLat:ar-ﬁ TNS-IG3N8 104 3|FHMEERITARMIPESYRRM

R A TS R Lo IR

Myasfpistee - TNB- 140046 KO VRSB at i n- TNS- 2

Mycilsﬁﬂ.r? LinBABAl WOVWEPPL My MWPRPWWH '

Myl bg@gﬁw%@'w Tl os T E AV BVAIRF EYINCONE

Myesftn- LiepAht ORVKVIEKPE Wy IS8 RARKIP SR = 795D

Mydshatif-PoVYFCLDI 1148y 0st at IMI-SERBER.GNLYBRQERCEANDWGCVWAL

My O AT T2 054 NS WHNRIHYL

Myostatin-Linear-13 1147 LNDTLLRELKMVLNSLSDMK

Myostatin-Linear-14 1148 FDVERDLMRWLEGFMQSAAT

Mpyostatin-Linear-15 1149 HHGWNYLRKGSAPQWFEAWYV

Myostatin-Linear-16 1150 VESLHQLQMWLDQKLASGPH

Mpyostatin-Linear-17 1151 RATLLKDFWQLVEGYGDN

Myostatin-Linear-18 _ 1152 EELLREFYRFVSAFDY

Myostatin-Linear-19 1153 GLLDEFSHFIAEQFYQMPGG

Myostatin-Lincar-20 1154 YREMSMLEGLLDVLERLQHY

Myostatin-Linear-21 1155 HNSSQMLLSELIMLVGSMMQ

Mpyostatin-Linear-22 1156 WREHFLNSDYIRDKLIAIDG

Myostatin-Linear-23 1157 QFPFYVFDDLPAQLEYWIA

Myostatin-Linear-24 1158 EFFHWLHNHRSEVNHWLDMN

Myostatin-Linear-25 1159 EALFQNFFRDVLTLSEREY

Myostatin-Linear-26 1160 QYWEQQWMTYFRENGLHVQY

Myostatin-Linear-27 1161 NQRMMLEDLWRIMTPMFGRS

Myostatin-Linear-29 1162 FLDELKAELSRHYALDDLDE

Myostatin-Linear-30 1163 GKLIEGLLNELMQLETFMPD

Myostatin-Linear-31 1164 ILLLDEYKKDWKSWF

Myostatin-2xTN8-19 kc 1165 QGHCTRWPWMCPPYGSGSATGGSGSTASSGSGSATG
QGHCTRWPWMCPPY

Myostatin-2xTN8-con6 1166 WYPCYEGHFWCYDLGSGSTASSGSGSATGWYPCYEG
HFWCYDL

Myostatin-2xTN8-5 kc 1167 HTPCPWFAPLCVEWGSGSATGGSGSTASSGSGSATGH
TPCPWFAPLCVEW '




Myost atin- TN8- 10 1055 WBACYAGHFWCYDL Myostatin- TN8- 11
1056 ANWCVSPNWECMVM  Myost ati n- TN8- 12 1057

WOTEOYQOEFWOWAL WO 2007/ 124090 PCT/ US2007/ 009 7RGT/USM07/009712
Myost ati n- TN8- 13 1058 ENTCBRWKWWVCPPK Myost ati n- TNS- 14
1059 W.PCHQEGFWCMNF  Myost ati n- TN8- 15 1060
STMCSQAHWMCNPE — Myost ati n- TNS- 16 1061 | FGCHWADVDCYQF
Myost atin- TN8-17 1062 | YGCKWADI QCYDI  Myost ati n- TNS- 18
1063 PDV\CI DPDV\W:KFW Myost ati n- TN8 19 1064

M RN ‘,Jv 1 B N
M/ost atl n- TN8 21 1066 W Myost atl n- TN8 22
1067_GVRCPKGHLWCLYP Mgt a&% -mem
MybhNEYTREABCIY 1169 0st at i| AN WRESEMWEGYMGSEEATHARINTIASECSCSAT
Myost ati n- TN8- 25 1070 T'M\Bewmsnavwost ati n- TN8- 26

ﬁ%ﬁﬂﬁ@u‘w WA F”mF e P WWC&P‘WGS’GéATGGSGSTASSGSGSATG
S MN ost ati n T 8 10/3 WKCHWFGQVDCEPT
Myost ati n- TN8-29 1074 KKHIRYF ‘E*RF Myost at i n- TN8- 30

Mybiata-2YREESEL FWOYINL - My Wa’CGIYWm\l@S{EBATGGSGSTASSGSGSAT
WEPCYDHYFYCYTI  Myost at i| g W@ G#svplsck wVWWMCGFFKEVEMAY

Myostatin- TN8-33 1078 EM CM HPVECNPH _M/gst a-t-l—n-IN§-§4——
Mypgza- TNEPCNOWPVIEEBL My EEEFRIN KMCABK GhaRy TOUSGSTASSGSGSATG
VVGCKWEAWCYNK _Myost at | Qeﬂm\aswmmvpl HCTQ/\AV\NCPPT

Myf' o "AMKEEM  WdStat i noT 1084 o

NLQCI YFLGKC! YF I\/yostg/%/ |'|‘1”‘HL\Q I\@SQEKAV\RCNV\FSDVCTPG

Mypa st NG 29- 9K~ 4117086 mmmswxmmmﬁwsmssmsmG
1087 EKI CQWBWWCAPP My desatiiowFhercddy1088

NKSECTER

Myostatin-TN8-29-19-8¢g 1175 KKHCQIWTWMCAPKGGGGGGGGQGHCTRWPWMCP
PY

Myostatin-TN8-19-29-6gc 1176 QGHCTRWPWMCPPYGGGGGGKKHCQIWTWMCAPK
TABLE 22

MYOSTATIN INHIBITOR PEPTIDES

Affinity- matured SEQ ID

peptibody NO: Peptide sequence

mTN8-19-1 1177 VALHGQCTRWPWMCPPQREG
mTN8-19-2 1178 YPEQGLCTRWPWMCPPQTLA
mTN8-19-3 1179 GLNQGHCTRWPWMCPPQDSN
mTN8-19-4 1180 MITQGQCTRWPWMCPPQPSG
mTN8-19-5 1181 AGAQEHCTRWPWMCAPNDWI
mTN8-19-6 1182 GVNQGQCTRWRWMCPPNGWE
mTN8-19-7 1183 LADHGQCIRWPWMCPPEGWE
mTN8-19-8 1184 ILEQAQCTRWPWMCPPQRGG
mTN8-19-9 1185 TQTHAQCTRWPWMCPPQWEG
mTN8-19-10 - 1186 VVTQGHCTLWPWMCPPQRWR




Myost ati n- TN8-44 1089 FWRCAI G DKCKRV Myost ati n- TN3- 45
1090 NLGCKWYEVWCFTY Myostatin-TN8-46 1091

WO DChMIBGVCYPP  Myost ati n- TN8-47 1092 EMPCNI VEYWITERI0U7/009712
Myostatin-TN 12-1 1 093 WFRCVLTGA VDWSECFGL
Myostatin-TN 12-2 1094 GFSCTFG.DEFYVDCSPF
Myostatin-TN 12-3 1095 LPWCHDQVNADWGFCMLW WO
2007/ 124090 PCT/ US2007/009712 91 Myostatin-TN 12-4
1096 YPTCSEKFW YGQTCVLW Mostatin-TN12-5 1097

Mgost af lkﬁnﬁbbiﬁwﬁwmo?w

stalin-TN 12-
k% st at%WQ‘F\PEER‘EPYWPQWRG

Mgost a‘MWQENHbﬂ‘RQ/PWd;PPQGWG
k%gst atin-TN 12-10 110

ost all?ﬁ{QWRMP“.[TS?BPQRSQ
Mpost afippQMOSTRWPWMIZPPQGFS

tatiin-TN 12-14 1
8 e rordis ety dRposar
SY1198) 0S {EBNQGQINR WA WM CAREGGW

47 - PSRyt oars

MPost alVGFQRQAIRWIRWMCTPBYETG

" bt of R v

MPdst afSEYQUIUCTRWPVMARPRGWK

et sttt cHv o

MP8st aRGAHINE CITRVPISVMICRBRSRY

Mogst atv&s%%r@n BwicbboDWR
ostafi n-TN12-27 1118
T bst afV GLAGHATRWRWMECPBQPAG
L VCCIONAMIRGISF ~ Myosimbi n- END%&% sWirfvcprowv
AGNCHMWGEMFGMVIGCSAL ostafin-TN 12-30 1121
HHECEWIRERWRET DCVGEL R%%st afAPTQRH IR AW EPDOHWE
FPMCE, ARKRRRFCVWY - 1204 SGPQGHCTRWPWMCAPQGWF
mTN8-19-29 1205 TLVQGHCTRWPWMCPPQRWYV
mTN8-19-30 1206 GMAHGKCTRWAWMCPPQSWK
mTN8-19-31 1207 ELYHGQCTRWPWMCPPQSWA
mTN8-19-32 1208 VADHGHCTRWPWMCPPQGWG
mTN8-19-33 1209 PESQGHCTRWPWMCPPQGWG
mTN8-19-34 1210 IPAHGHCTRWPWMCPPQRWR
mTN8-19-35 1211 FTVHGHCTRWPWMCPPYGWV
mTN8-19-36 1212 PDFPGHCTRWRWMCPPQGWE
mTN8-19-37 1213 QLWQGPCTQWPWMCPPKGRY
mTN8-19-38 1214 HANDGHCTRWQWMCPPQWGG
mTN8-19-39 1215 ETDHGLCTRWPWMCPPYGAR
mTN8-19-40 1216 GTWQGLCTRWPWMCPPQGWQ
mTN8-19 conl 1217 VATQGQCTRWPWMCPPQGWG
mTN8-19 con2 1218 VATQGQCTRWPWMCPPQRWG
mTN8 con6-1 1219 QREWYPCYGGHLWCYDLHKA
mTNS con6-2 1220 ISAWYSCYAGHFWCWDLKQK
mTN8 con6-3 1221 WTGWYQCYGGHLWCYDLRRK




Myostatin-TN 12-32 1123 RDDCTFWPEW.VKL CERP
Myostatin-TN 12-33 1124 YNFCSYLFGVSKEACQLP

woR@statodmn- TN 12-34 1125 AHWCEQGPVWRYGNI CVAY  PCT/US2007/009712
Myostatin-TN12-35 1126 NLV@SKI SAWGDEACARA
Myostatin-TN 12-36 1127 HNVCTI MGPSMKWFCWND
Myostatin-TN 12-37 1128 NDLCAMAGWRNTI WCONS
Myostatin-TN 12-38 1129 PPFCQONDNDM.QSLCKLL
Myostatin-TN 12-39 1130 WYDCNVPNELLSG._CRLF
MyostaiNgcdid-42- 40 1i331 Y d&?ﬁ%ﬁhmss
Myostatin-TN 12-4 11%% FDL HDWGAT
Myos Bt cang-312- 4 YF EEWH F—')‘WT)T
2007/7124090 PCT/US2007/009712 92 Myostatin-TN 12-43
1134 AYWOWHGQCVRF  Myost ati n-Linear-1 1135
SEHWT FT DWDGNEWAVRPF M/ost atin-Linear-2 1136
MEMLDSL FELLKDWPI SKA (kB3 Li near-3 1137
SPPEEAL VEW.GANQYGKFT I\/yost atin-Linear-4 1138
SPENLLNDLYI LMMQQS?B\TW(!MIWQR RESTIDES 39

L DL A AT/ A DA
FHVEFGPFHW P SYDRM—rostat =t mear—=6—11406

KRLLEQFMNDLAELSGHS Mfostatin-Linear-7 1141
DTRDAL FAEmiky-VRSRL VI ostatin-Linear-8 1142

RVSAAPRPLTYRDI ostatin-Linear-9 1143

NDKAHF #EMEWF—‘B yostatin- Linear- 10 1144
| NGR

IVLSE A I\A: ¢—+ n+i nnnnn 1140

ost at [ nPéptnlm‘Bequixice1145
YTPK VGSEVH%FV\H RRAY ’;‘M%P%‘tFELhKEW@éﬁ”is 1147
LNDTH L RiEl2k®8nY LN $245S KMLB4tO L BREIVPMSRAG - 14 1148

T e

E A% ost at i n-ELi nelar -15 1149
EAG  REVLESHELLREPMEE AR 50
@AY- DKL AS(EEH EMBESINELLRPAVPMSKPE151
EGY st at |Ln 1#' nes&@%fé%‘?
AFDY t%‘i‘FW EYHELF
GLLDEFSHRLAEQFY QVB’&B BMBESULELLKBEMPISNPP1 154
VLHERL &@Eﬂlﬁ# E [= 1155
L“I?I\/LVGS g BB |b f;"g’g% 1156
WREHFLNSRIYZ-RDKUI AlEXS  [RMEMLQSLLELLKDIVPMSNAR
mL2-6 1232 [RMEMLESLLELLKEIVPTSNGT
mL2-7 1233  [RMEMLESLFELLKEIVPMSKAG
mL2-8 1234 |RMEMLGSLLELLKEIVPMSKAR
mL2-9 1235  |QMELLDSLFELLKEIVPKSQPA
mL2-10 1236 |RMEMLDSLLELLKEIVPMSNAR
mL2-11 1237 |RMEMLESLLELLHEIVPMSQAG
mL2-12 1238 |QMEMLESLLQLLKEIVPMSKAS
mL2-13 1239 |RMEMLDSLLELLKDMVPMTTGA
mL2-14 1240  |RIEMLESLLELLKDMVPMANAS
mL2-15 1241  |RMEMLESLLQLLNEIVPMSRAR
mL2-16 1242 RMEMLESLFDLLKELVPMSKGV
mL2-17 1243 RIEMLESLLELLKDIVPIQKAR
mL2-18 1244  [RMELLESLFELLKDMVPMSDSS
mL2-19 1245 |RMEMLESLLEVLQEIVPRAKGA
mL2-20 1246  |RMEMLDSLLQLLNEIVPMSHAR
mL2-21 1247 |RMEMLESLLELLKDIVPMSNAG




M/ost at i n- Li near - 23 1157 QFPFYVFDDLPAQLEYW A
Myost ati n- Li near-24 1158 EFFHW.HNHRSEVNHW.DIVN
wOoA@stiatodn- Li near - 25 1159 EALFONFFRDVLTLSEREY PCT/US2007/009712
M/ost at i n- Li near - 26 1160 QWEQOWWIYFRENGLHVQY
Myost atin-Linear-27 1161 NQRMVLEDLWRI MTPMFGRS
Myost ati n-Li near-29 1162 FLDELKAELSRHYALDDLDE
Myost atin-Linear-30 1163 CGKLI EGLLNELMQLETFMPD
Myostatin-Linear-31 1164 | LLLDEYKKD W KS WF
Myosq at i;fi22¢TNG- 1924¢C PMLQSLFELLKGMVPISKAG

| RWPVWICPPYGSGSAT GSTASSGSGSATG RWPWVCPPY
Myos{ at PH2233TNG- cdr® 1 EMLESLLELLKEIVPNSTAA

WYPCYEGHIWGUDL GSGSTASS LNMREY ke iEAdL
Myosfatin-2xTNg-5 kc 1167

HT PCPWFABRAPEWGSGSAT YABSEIAIAFEMPMERARWEAPL CVEW
WO 2(U7T 144090 [PCHA3SZU{E VR { REGSABQWFEAWY
Myostiatin-2xTNg- 18 kc 3168

PDWCI| DPIERIENGS G AP IS ASES MW QK I RSP DWACKFW
Myostat ifi-13XTNG- Lhasac IiGP1 LESLFELLKEMVPRSKAV
ANVWCYSPNWFCMWMASGSAT GGIGSTASSGSGSAT GANVWCVSPNWFCWM
My0s{ at FRLISTNG. 292K JQAESLQHLLMWLDQKLASGPQH

PDWCI| DPIMWEI- WES G A86CGCHT A sb ATk IPAAMBIRPDWACKFV
Myostlati n- 2xTN8- 23 _kc 1171
HWACEYWBYE SN GS GRAT GEIRETA OSSR QK BARERHANPWS CKWW
Myostlat iM:15N8- 2)9- 195& ¢ [AMTELQQLLNWLDHKLASGPLQ

KKHCO WI KdS CGIGSTASSGSGSATG VWICPPY
My ostgati ) ) 19_G§'§g9k c PY%LEQLLMWLDHSLEAl IS:GIPW
QGHCTRVRMIIEPP Y GSGS 280CCHORD IS RGBSR ESATER K IKKIABEQMAT VWWICAPK

Myostlat i n- - 29- kn /
KKHOQ! v\f@m‘/g%mse]é% IR A BN R AP wWePPY

Myostlat intl-15MB- 29- 1196289 |QIERMLESLLDLLRDMVPMSNAF

<<

IﬁfggJaWn- . K(li .e:gg o :3 WLD&XLASGPQA

QGHCTRWRRWEPPY GGGCGEEK KHEE SAAMCARKOK MINSBIGPQY2  MYOSTAT|I N

INH B TOR, PEETI PES 264N 1l (il o BIWI 58k k@R
mL15-13 1266  |RIEMLESLLELLDEIALIPKAW
mL15-14 1267  [EVVSLQHLLMWLEHKLASGPDG
mL15-15 1268  [GGESLQQLLMWLDQQLASGPQR
mL15-16 1269  IGVESLQQLLIFLDHMLVSGPHD
mL15-17 1270 INVESLEHLMMWLERLLASGPYA
mL15-18 1271 |QVDSLQQLLIWLDHQLASGPKR
mL15-19 1272 JEVESLQQLLMWLEHKLAQGPQG
mL15-20 1273 |[EVDSLQQLLMWLDQKLASGPHA
mL15-21 1274  |[EVDSLQQLLMWLDQQLASGPQK
mL.15-22 1275  |GVEQLPQLLMWLEQKLASGPQR
mL15-23 1276  |IGEDSLQQLLMWLDQQLAAGPQV
mL15-24 1277  |ADDSLQQLLMWLDRKLASGPHV
mL15-25 1278 |[PVDSLQQLLIWLDQKLASGPQG

L-17 1279 RATLLKDFWQLVEGYGDN

mL17-conl 1280 |IDWRATLLKEFWQLVEGLGDNLV
mL17-con2 1281  |QSRATLLKEFWQLVEGLGDKQA
mL17-1 1282 IDGRATLLTEFWQLVQGLGQKEA




pepti body NO Peptide sequence niIN8-19-1 1177
VALHGQCTRWPWMCPPQREG  niTN8- 19-2 1178
WO RBEQRACTRWW/CPPQTLA  nifN8- 19-3 1179 PCT/US2007/009712
GLNQGHCTRWPWMCPPQDSN  niTN8919-4 1180
M TQGQCTRWPWMCPPQPSG  nifN8-19-5 1181
AGAQEHCTRWAPWMCAPNDW  nmiTN8- 19-6 1182
GVNQGQCTRARWMCPPNGAE  nifN8- 19- 7 1183
LADHGQCI RWPWMCPPEGAE mIN8-19-8 1184

' LEW\QNCF PQRSEZ Th@«ﬁ%@FJ«b&@EGLGEKVV
TOT CIZTRV\PVWCFPQ/\EG TN8-19- 10 ‘
VWTQBHCHDNR PORRE WS mﬁ%@@W@tﬁMow 009712
94 nIN8: 19 341 11187 24sY PHOOCTRWRWGRRQRYR, G SRING - 19- 12
1188 SYV‘(IE(IZTFMPV\NCPP RG mIN8- 19-13 1189
OQBHCTRAPVVCAPQEAS  PiTNRAQICLRDF WQI(PGLGVKSW
EFTQ RP\WCHPQRRE i) bﬁﬁﬁ%‘y%ﬁw]&%kGLGANQG
L DDQYWQCT RAPVWCHPQGES Ng-19-16 11
YQTQEL CFRANPVIVCHPQ3E$R mAllg—KﬁCQWQCQGDKLS
ESNQEQCTIRMPUWCHPQEIY  1fd H@A’ﬂﬁkﬁW&%GLGQNMR
W DREPCTRWPWMCHPQANG 19-19 1195
VGTOEOCTRAPAVCHPYEIE A TLSKEFWQLYQGLGEYRW
PYEQBKGLRYWPYWCHPY Ry Wr&ﬁd%@éﬁw&qaamw
SEYQELCTRWPWVCHPQGAK  ifN8- 19- 22 11
TFSQEHOTRVEPWCHPQA2RAG WL}@DZ@/QLLMQGDNTG
PGAHPHGT RV YS/CHPQSES r@ﬁi&sﬁ%x%ﬂwb%@ﬂcwcnw,«
VAEE\WHCRRWPWMCHPQDWR  miTN8- 19- 25
VGTQRHOTRVPWVCHPOPA rWI@KEw@EGQGANLV
EEDQAHCREYYWCHPQGHA fﬂ&ﬁ%ﬁvé@@ﬁcmom
ADTQBHCTRWPWVCHPQHWE  rirN8- 19- 28 1204
SGPQEHOTRUPWVCAPQIYE  nfMBATDHLQEF WQIPEGGQGDNWM
TLVQEHCTLRYWPYWCHPORYYS r?ﬁ&Tl%N%Q %{GWAEDRG
GVAHEKCTRWAWMCHPQSWK  1TN8- 19- 31
EL YHEQOTRYPW/CAPQS T rWTwKEEWMQGWGDNFG
VADHGHCERYWPYWCHPQGYS I &RA H G FwWAREGLVGQSR
PESQEHCT RWPWMCHPQGWG :
mL17-19 1300  |EIRATLLKEFWQLVDEWREQPN
mL17-20 1301  |QLRATLLKEFLQLVHGLGETDS
mL17-21 1302 |TQRATLLKEFWQLIEGLGGKHV
mL17-22 1303  |HYRATLLKEFWQLVDGLREQGV
mL17-23 1304  |QSRVTLLREFWQLVESYRPIVN
mL17-24 1305 [LSRATLLNEFWQFVDGQRDKRM
mL17-25 1306 |WDRATLLNDFWHLMEELSQKPG
mL17-26 1307 |QERATLLKEFWRMVEGLGKNRG
mL17-27 1308  [NERATLLREFWQLVGGYGVNQR
L-20 1309 YREMSMLEGLLDVLERLQHY
mL20-1 1310  |HQRDMSMLWELLDVLDGLRQYS
mL20-2 1311 [TQRDMSMLDGLLEVLDQLRQQR
mL20-3 1312 [TSRDMSLLWELLEELDRLGHQR
mL20-4 1313 |[MQHDMSMLYGLVELLESLGHQI
mL20-5 1314 [WNRDMRMLESLFEVLDGLRQQV
mL20-6 1315 |GYRDMSMLEGLLAVLDRLGPQL
mL20 conl 1316  [TQRDMSMLEGLLEVLDRLGQQR




MIN8- 19- 34 1210 | PAHGHCTRWPWWVCPPQRWR  niTN8- 19- 35 1211
FTVHGHCTRWPWVCPPYGAY  niTNS- 19- 36 1212

WEDRPEHOTRVRWICPPQGWE  niTNS- 19- 37 1213 PCT/US2007/009712
QLWQGPCTQAPWMCPPKGRY  niTN8949- 38 1214
HANDGHCTRAWOWWCPPQAGG  niTNS- 19- 39 1215
ETDHGLCTRWPWWVCPPYGAR  niTNS8- 19- 40 1216
GTWOGLCTRWPVWWMCPPQOAD  miTN8- 19 conl 1217
VATQGQCTRV\PVWCPPQGV\G MIN8- 19 con2 1218

"” RRANC § Wnﬂ@ﬂgeéul@ﬂ{&mmook

| SAWY SEYAGHFWOW INESQUHESERIMbYGSMMQ

WG QeY GEHLWCY \ﬁﬁ% 24090 RSTsMI3g07/ 009712
95 niN8 con6-4 PC FWCYNLKSS mMIN8 con6{5
1223|E DL PEQTSREABLSEFMMINGESEYIRE N

| NHI Bl AOR -PEPTI|DE®321Af fripisponiBitswi AL PERMIGE pept i bodly
NG 2 1224 EM_DSLFELLKDWPI SKA
m.2- PEENSRONKDBERE-VGRMSRIN2 1226

ESL2EELKE VPWHﬁAR Qﬁ-]&'&lﬂvﬂlﬂ.&EFMMLVGEMIQG

RVE Egté LLKDI|VP PS| m 2-2

GVE eI VPIERAP QH_S’LRQOMH%MILVGSM‘QG
RVEMLESLRAL LKDIVPh 8ISPP | prEi2wAHABRSEVNHWLDMN
RIE

ESL%‘EkLQEI VPLSKAE| m.2-5 1231
LKDI|vP R[NYHFRWVQIHGR RUERIVLREBTV
LLELLKELMRISNGT m2- 7 5238 WRAEMHSSVEEWMLKEI DAPVEKAG

QVELLDSLFELLKEI VPKSQPA ni2-10 1236
RVEM.DSLLELLKEI VPMBNAR ni2-11 1237
EM_ESLLELLHE VPNBQAG nl2:12 1238
QVEMLESLLQLLKE! VPVBKAS TABLE

MYOSTATIN INHIBITOR PEPTIDES

Peptibody Name Peptide

2x mTN8—Con6- M-GAQ-WYPCYEGHFWCYDL-
N)-1K GSGSATGGSGSTASSGSGSATG-WYPCYEGHFWCYDL-
LE-5G-FC (SEQ ID NO: 1328)

2x mTN8-Con6— {FC-5G-AQ-WYPCYEGHFWCYDL-
(C)>-1K GSGSATGGSGSTASSGSGSATG- WYPCYEGHFWCYDL~-
LE (SEQID NO: 1329)

2x mTN8-Con7- M-GAQ-IFGCKWWDVQCYQF-
(N)}-1K GSGSATGGSGSTASSGSGSATG-IFGCKWWDVQCYQF-
LE-5G-FC (SEQID NO: 1330)

2x mTN8—Con7- |[FC-5G-AQ-IFGCKWWDVQCYQF-
(C)-1K GSGSATGGSGSTASSGSGSATG-IFGCKWWDVQCYQF-—
LE (SEQ ID NO: 1331)




m.2-13 1239 RVEMLDSLLELLKDMWPMITGA nl2-14 1240
Rl EMLESLLELLKDMWPNMANAS ni2-15 1241

woREMIESLL QLLNEI VPMSRAR  nl2-16 1242 PCT/US2007/009712
RVEMLESLFDLLKELVPMSKGY  nl2917 1243
RI EMLESLLELLKDI VPI QKAR nl2-18 1244
RMELLESLFELLKDWPMSDSS nli2-19 1245
RMVEMLESLLEVLCQEI VPRAKGA nl2-20 1246
RVEMLDSLLQLLNEI VPMSHAR  mlL2-21 1247
RVEMe EsirhiEldo KD IVRYRNABGBRWAVOVHE 24690

PCT/ S2007/ 009 SKAG
] = Ve SN R T
RVEML QSLLEL LKEI [/PrS<Ees (SFR 12 B8: 13331
EMLOSLLELLNELVAMBKAR L- 15 1252 HGANYLRKGSAPQAFEAW/

mL15F conl 1253 |QVESLOQQLLMALDOKLASGPOG  nmi15-1 1254
EL L BSk MENS-KMARSIKGA/AQRIEGEK WV WRBBCY QF-

QAVS MAL DOKIGASER &G s d8Th8s s AL - IFGCKWWDVDCYQF-
EDSL L MAL DKL IDﬁ{J'l%-3 1257

VASLIQQL LI W DOKL "P8357 1258
EVDEHLQQALLNW.DHKLASGPLQ nL 15-6 1259

DVESLEQ L MAL ASGPHG _ml 15-7 1260

QVDSRONNBWEHKE AL SGPAR- ni15-8 1261

DESLIQHL LMALEQKL] HGCIRWPWHHCPPAQ@WRLEGSGSATGGSGSTASSG
Q EM-ESLL DL L RDOMYRVBNAFA piifdSiR WP whv 513P1:GWE-LE (SEQ ID NO:
EVDQLQQLLNWLDq%LASGPQA m. 15-11 126

EDESLQOLL| YLDKM'E85PQV  nL15- 12 1265

DQLHQLLI WLDHKLASGPQA nlL15-13 1266

RI EMLESLLELLDEI ALl PKAW nlL15-14 1267
EVWSLQHLLMALEHKLASGPDG  nl15-15 1268

GGESWE@%@_ 15161269
GVES] nL15-17 1270
AVESPEAGMAPERL FASESQRIRWEWRICPPRGYSGFOSATGGSGGGASSGSG

QVDSILEQLL | W. DHQSASGPKRHGQCIRVPWMCPREGWE  (SEQ ID NO: 1335)
EVESL QQL L MAL EHKL AQGPQG

2X mTN8-19-21 |[FC-5G-AQ-
SEYQGLCTRWPWMCPPQGWKLEGSGSATGGSGSTASSG
SGSATGSEYQGLCTRWPWMCPPQGWK —-LE (SEQID
NO: 1336)

2X mTN8-19-21 |[FC-5G-AQ-

ST—GG del2x  |SEYQGLCTRWPWMCPPQGWKGSGSATGGSGGGASSGS
LE |GSATGSEYQGLCTRWPWMCPPQGWK (SEQIDNO:
1337)




nL15- 20 1273 EVDSLQQLLMALDQKLASGPHA ni 15-21 1274
EVDS LQQLLMALDQQLASGPQK ml15-22 1275

WO/EQL 2R MALEQKLASGPOR L

5-23 1276

GEDSLQQLLMALDQQLAAGPQV  nmLiB- 24 1277
DSLQQLLMALDRKLASGPHV  nL15- 25 1278
PVDSLQQLLI W.DQKLASGPQG L- 17 1279 RATLLKDFWQLVEGYGDN

nm_.17-con] 1280
1281 (QSRATLLKEF

3% I trifg\VYQL2A]
PCT/|US2007/ 0097,

L LKEFWQL VD
L RDFWQL VD
TLLYELWYLLK
TLLKEFCQLVG
TLLKEFWQLV,

DWRATLLKEFWQLVEGLGDNLY  nL |
WOLVEGLGDKQA nil17-1 1282
6L GAKEA- WO 2007/ 124090

gmq%%&?% LEGSGSATGGSGSTASSG

EOERETF SQRECTRWE WMGRPQGWG -L E (SEQ ID
NOGDRRY nll 7-5 1286

G_GVKSW nlLl17-6 1287

A_GANQG nll17-7 1288

CQGDKLS nl17-8 1289

GGONVR m17-9 1290

7-con2

TLLKEFW.FVD
TLLNDFWQLVD
TLLKEFWQLVH
TLLKELWQLLE
TLLNELVQLVK
TLLQEFWQLVG
TLLNDLWOQL VK]

AICL L KL AN\ /()

TX KBRS ECCIOY R

m.17-10 1291
SEARERYTRWPIWMEAPAAIBLEGSGSATGGSGSTASS

%&&%&HC’%@W}%PPQGWG—LE
nLl17-13 1294

CHQIANP: 114D 7- 14 1205
GYGDKLV nll17-15 1295

GQGDNWM  nl17-16 1297
GWAEDRG nl17-17 1298

Amk\“:f" | Q 195006
TTET l' J.O 1299

PEREBA YA

3L n_,17-19 1300

BBV

TLLKEFWQLVD
LLREFWQLVE
I'LLNEFWQFVD

ARG TRIWHWMCBRGWEFSGSATGGSGGGASSGS

el KEFL QL VHGSGEGVADHEGHETR P WNEFPQGWG  (SEQ ID NO:
L KEFWQLI EG4

HV nL17-22 1303

&L REQGVY nll7-23 1304
SYRPI VN nlL17-24 1305
CORDKRM L 17-25 1306

2R

FCAKIRG-
PESQGHCTRWPWMCPPQGWGLEGSGSATGGSGSTASSG
SGSATGPESQGHCTRWPWMCPPQGWGLE (SEQ ID NO:
1341)

2X mTN8-19-33
ST—GG del2x
LE

FC—5G-AQ-
PESQGHCTRWPWMCPPQGWGGSGSATGGSGGGASSGS
GSATGPESQGHCTRWPWMCP PQGWG (SEQ ID NO:
1342)

PCT/US2007/009712




nL17- 26 1307 QERATLLKEFWRWEGLGKNRG nil17-27 1308
NERATLLREFWOLVGGYGVNQR  L-20 1309 YREMBM_EGLLDVLERLGHY

WOrk®042409810 HQRDVSMLVELLDVLDGLRQYS ni20-2 138dT/US2007/009712
TQRDVSMLDGLLEVLDQLRQQR  niLR0-3 1312
SRDVBLLVELLEELDRLGHOR ml20-4 1313
MOHDMVBMLYGLVELLESLGHQ  nl20-5 1314
WNRDVRMLESLFEVLDGLRQQV ni20-6 1315
GYRDVBMLEGLLAVLDRLGPQL 120 conl 1316
QRDVBMLEGLLEVLDRLGQQOR WO 2007/ 124090 PCT/ US2007/ 009712
98 mL20 con2 1317 WYRDVMSMLEGLLEVLDRLGQOR L-21 1318 1
NSSQWLLSELI MLVGSMVQ  ni21Table269 QNSRQM.LSDFMVLVGSM QG

ONSRoLLSDLL R YRR i B Bl seliuaiedd 02

VENSREMuenickstdudGifeSHQ  nlL21-5 1323 SEQ. ID
QDTSRHMLLREFMMLVGEM QG mi21 con] 1324 42 )
DONSRQMLLSDLM LVGSM QG L- 24 1325 EFFHW.HNHRSEVNE DMN
m_24¢ d:LdRSGﬂﬁCINVFFQ/\X/Q(HG?VVYQ/\LDI NV ni24- 2132844
DF L AL ENHRSEVEHW- AYBY—TFABEE 24— MrESTATHN I NHMRL TER
PEPT epti body Nane Peptide 2x nirN8- Con6-
M GALFWRREWEHFWCYDL (N) - 1K 1346
CSCSAEWBBEEMSSCSCSATG WPCYEGHFVCYDL- TE- §G 04 SEQ
| D NB-—}328)—2%FNG—Cen6—F &-5GAO-WPEYER :F‘v“ggg,L
(O- LK S CET ASSORCRATG. DR« ML Q
| D NOCSWRPGWIL nTNS- Con7- M GAQ | FGCKV\Y/\DVQCY(P“?I\I) 1K
GSGCSATREBWWATSGSGSATG T FGCKWDVQCYQR- LE- 3G F(35( SE
ID NO—
GSL _ 1352
RGD 1353
CGRECPRLCQSSC 1354
CNGRCVSGCAGRC 1355
CLSGSLSC 1356
GSL 1357
NGRAHA 1358
CNGRC 1359
CDCRGDCFC .. 1360
CGSLVRC 1361
DLXXL 1362
RTDLDSLRTYTL 1363
RTDLDSLRTY 1364
RTDLDSLRT 1365
RTDLDSLR : 1366
GDLDLLKLRLTL ' 1367
GDLHSLRQLLSR v 1368
RDDLHMLRLQLW 1369
SSDLHALKKRYG : 1370
RGDLKQLSELTW 1371
CXXRGDC 1372
STGGFDDVYDWARGVSSALTTTLVATR 1373
STGGFDDVYDWARRVSSALTTTLVATR 1374
SRGVNFSEWLYDMSAAMKEASNVFPSRRSR 1375




(O - 1K GSGSATGGSGSTASSGSGSATG | FGCKWADVQCYQF- LE ( SEQ

I D NO 1331) WO 2007/ 124090 PCT/ US2007/ 009712 99 2x
WOorFiNgALn8- M GAQ | FGCKWADVDCYQF (N) - 1K PCT/US2007/009712

GSGSATGGSGSTASSGSGSATG | FAEWADVDCYQF-  LE- 5G FC ( SEQ

ID NO 1332) 2x nTN8- Con8- FC- 5G AQ | FGCKWADVDCYQF

(O - 1K GSGSATGGSGSTASSGSGSATG | FGCKWADVDCYQF- LE ( SEQ

I D NO 1333) 2X nTN8-19-7 FC SG AQ

LADHGQCI RWPWMCPPEGWEL EGSGSATGGSGSTASSG

SCSATHARTEERGVEBNVECAMGEEL STHSSSIKQ 1 D NO. | 1338)6 ZX

mTI\B CT - Aol 2v
LAW@F%%@&WSS@G Lg|  B7

SATA SOOI RWAINBAPEBIR TOBECLOSMNG, 1335) | 2X378
M N8F A OV 2K EITEC SREVEEK 1379

SEYQGELCTRWPWMCPPOGWKL EGSGSATGGESGSTASSG
SCSATE%%%G_CTR\/\PVWCPPQGJ\K LE (SEQ ID_No |1338F° 2x

NMTNS[ ERGBGXEC- 5G AQ ST- GG del 2x 1381
SEYQ tE 1382
GSATIX CTRAWPWWCPPQGWK (SEQ 1D NO—133%) WO

2007 € E&M@é*’@d/ US2007/ 009712 100 2X nTNg- 198>
FC-5

SGSAIFET ¥
Ml N8}

VADHsB@?RvPVWWQGAGL EGSGSATGGSGSTASS 1386
GSGSATGVADHGHCTRWPWWCPPQOWG LE  (SEQ 1D NO. 1339) 2X
MTN8- 19- 32 FC- 5G AQ

Table 26
Selectin antagonist peptidc sequences
Sequence/structure SEQ
ID NO:
DITWDQLWDLMK 1387
DITWDELWKIMN 1388
DYTWFELWDMMQ 1389
QITWAQLWNMMK 1390
DMTWHDLWTLMS 1391
DYSWHDLWEMMS 1392
EITWDQLWEVMN 1393
HVSWEQLWDIMN 1394
HITWDQLWRIMT 1395
RNMSWLELWEHMK 1396
AEWTWDQLWHVMNPAESQ 1397
HRAEWLALWEQMSP 1398
KKEDWLALWRIMSV 1399
ITWDQLWDLMK 1400
DITWDQLWDLMK 1401
DITWDQLWDLMK 1402
DITWDQLWDLMK 1403
CQNRYTDLVAIQNKNE 1404
AENWADNEPNNKRNNED 1405
RKNNKTWTWVGTKKALTNE 1406
KKALTNEAENWAD 1407




ST- GG del 2x VADHGHCTRWPWWCPPQOANGGSGSATGGSGGGASSGS  LE
GSATGVADHGHCTRWPW/CPPQGAG (SEQ I D NO.  1340) 2X

WOoTiNB119983 FC- 5G AQ PCT/US2007/009712
PESQGHCTRWPWVCPPQGWGL EGSGSMBGGSGSTASSG
SGSATGPESQGHCTRWPWWVCPPQGWGLE (SEQ | D NO 1341) 2X
MIN8- 19- 33 FC-5G AQ ST- GG del 2x
PESQGHCTRWPWWVCPPQGWGGSGSATGGSGGGASSGS  LE
GSATGPESQGHCTRWPWVCP PQGAG (SEQ | D NGO 1342) WO

2007 dEHRPIDIRAIQNRZE0 77009712 10T Tabl€ Zp 1408
| nt egr_l_nﬁam-a-gmﬁ pepti-de—segqHenees 209
SequiehteY 8PPk NXE®) 1D NO__ Ol CRGDALC 13449

W LC 1345 CVDDLWALC 1346 CWDDGLMC 1347 CWDDGWC
1348 CS WDDG W LC 1349 C,gP WLC 1350 NGR 1351
GSL 1352 RGD 1353 CGRE SC 1354 CNGRCVSGCAGRC

1355 CLSGSLSC 1356virenlin birding fepAtlds 1358 CNGRC 1359
EC 1360 _CGSLVRC 1361  DLXXL 1362

Sequence/structure i SEQ
ID NO:
SSQNWDMEAGVEDLTAAMLGLLSTIHSSSR 1410
SSPSLYTQFLVNYESAATRIQDLLIASRPSR 1411
SSTGWVDLLGALQRAADATRTSIPPSLQNSR 1412
DVYTKKELIECARRVSEK 1413
STGGFDDVYDWARGVSSALTTTLVATR 1414
STGGFDDVYDWARRVSSALTTTLVATR 1415
SRGVNFSEWLYDMSAAMKEASNVFPSRRSR 1416
Table 28

Laminin-related peptide sequences

Sequence/structure SEQ
ID NO:
YIGSRYIGSR [i.e, (YIGSR),] 1417
YIGSRYIGSRYIGSR [i.e., (YIGSR);] 1418
YIGSRYIGSRYIGSRYIGSR [i.e., (YIGSR),] : 1419
YIGSRYIGSRYIGSRYIGSRYIGSR [i.e., (YIGSR)s] 1420
IPCNNKGAHSVGLMWWMLAR 1421
YIGSRREDVEILDVPDSGR _ 1422
RGDRGDYIGSRRGD 1423
YIGSRYIGSRYIGSRYIGSRYIGSR 1424
REDVEILDVYIGSRPDSGR : 1425
YIGSRREDVEILDVPDSGR 1426
Table 29

NGF Modulating Peptides
SEQ ID NO: | Sequence of Peptide Portion of Fc-Peptide Fusion

Product

1427 TGYTEYTEEWPMGFGYQWSF
1428 TDWLSDFPFYEQYFGLMPPG




RTDLDSLRTYTL 1363 RTDLDSLRTY 1364 RTDLDSLRT 1365

RTDLDSLR 1366 GDLDLLKLRLTL 1367 CGDLHSLRQLLSR 1368
WDz QLW 1369 SSDLHALKKRYG 1370 RGDLKQUSEL/TYY007/009712

1371 CXXRGDC 1372 STGG-DIMYDWARGVSSALTTTLVATR 1373

STGG-DDVYDWARRVSSALTTTLVATR 1374

SRGVNFSEW. YDMSAAMKEASNVFPSRRSR 1375 WO 2007/ 124090

PCT/ US2007/ 009712 102 SSONVWDVEAGVEDLTAAMLGLLSTI HSSSR

1376 SSPSLYTQ:LVNYESAATRI QDLLI ASRPSR 1377 S STGWV

DLIGACOURGADATR ‘
1319 RORGK 1380~ CRODEXE. 1381 CARRLDAPC 1382
CPSRLDSPE1383 | YSRGS B e ENCRGDAL C 1385
RGDILAAL 8PPV 1388YIMIRETESNIBREMLN: | n ant agoni st
peptTde1zaquent UEN¢ ERFPRCARBVIaSUSIIANUT & SEQ D NO
DI PADAL\ADLMK— hl TPADELAKEMN-1389 BYRAFEEABVYD
1389 OIW\AOLV\N ﬁ&ﬁT\/\ﬁ | ME 1391 =
DYSWHDLWEBVE 11 g\Z—IFGTPYIQQQPGVYWLQAP
1435 VWNYGPFFMNFPDSTYFLHE
1436 WRIHSKPLDYSHVWEFPADF
1437 FWDGNQPPDILVDWPWNPPV
1438 FYSLEWLKDHSEFFQTVTEW
1439 QFMELLKFFNSPGDSSHHFL
1440 TNVDWISNNWEHMKSFFTED
1441 PNEKPYQMQSWFPPDWPVPY
1442 WSHTEWVPQVWWKPPNHFYV
1443 WGEWINDAQVHMHEGFISES
1444 VPWEHDHDLWEIISQDWHIA
1445 VLHLQDPRGWSNFPPGVLEL
1446 IHGCWFTEEGCVWQ
1447 YMQCQFARDGCPQW
1448 KLQCQYSESGCPTI
1449 FLQCEISGGACPAP
1450 KLQCEFSTSGCPDL
1451 KLQCEFSTQGCPDL
1452 KLQCEFSTSGCPWL
1453 IQGCWFTEEGCPWQ
1454 SFDCDNPWGHVLQSCFGF
1455 SFDCDNPWGHKLQSCFGF
Table 30
TALL MODULATING PEPTIDES
Sequence/structure SEQID
NO:
LPGCKWDLLIKQWVCDPL-A-V' 1456
V- A - LPGCKWDLLIKQWVCDPL 1457
LPGCKWDLLIKQWVCDPL - A - 1458
LPGCKWDLLIKQWVCDPL - A -V!
V'- A - LPGCKWDLLIKQWVCDPL - A - 1459
LPGCKWDLLIKQWVCDPL




El TWDQLWEVIWN 1393 HVSVWEQLWDI MWN 1394  H TVWDQLWRI MI'
1395 RNMSWLELVWEHWK 1396 AEWIMDQLVWHVMNPAESQ 1397

WORAEMEMDONEQVEP 1398 KKEDW.ALVRI M5V 1399
1400 DI TWDQLWDLMK 1401

| TVBKCL/WBL0NK009712
DIGFWDQLWDLMK 1402

D TWDQLWDLMK 1403 CONRYTDLVAI QNKNE 1404
AENVWADNEPNNKRNNED 1405 RKNNKTWW V' GTKKALTNE 1406
KKALTNEAENWAD 1407 WO 2007/ 124090 PCT/ US2007/ 009712
103 CQXRYTDLVAI QONKXE 1408 ~AENWADGEPNNKXNXED 1409

Tabl e AEMOY@DMMSMVMSS}Q\ pepti des Sequen cefsdor ugt ur e
Sy TR LR DY T Ao Tt o] T
SSTGW!/! xsw@m’@nmmwgwpsw\m 1412 1462
DVYTKKE LSAMRBMSEKDMS?» AST'GGFDDVYDWARGVSYALTTTLVATR
1414  $ T VATR 1415 1263
SRGVNFS RSR 1416 Tabl d 28
Lanuni WCA&FQ&L%%*&VT% sequences _Sequende/ structiure
SEQ | [) ANDCKWHENHRYOROVCRGL Y -V ( YI GSR) 2] 1417 1464
Y1 GSRYI QR ck Wit LTRGWWERBLS] 1418 1465
FHDCKWDLLTKQWVCHGL - A - 1466
FHDCKWDLLTKQWVCHGL - A -V!
V'- A - FHDCKWDLLTKQWVCHGL - A - 1467
FHDCKWDLLTKQWVCHGL
Table 31
TALL-1 inhibitory peptibodies.
Peptibody Peptibody Peptide Scquence
SEQ ID
NO
TALL-1-8-1-a 1468 MPGTCFPFPW ECTHAGGGGG VDKTHTCPPC PAPELLGGPS
VELFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV
DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY
KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD
SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK
SLSLSPGK
TALL-1-8-2-a 1469 MWGACWPFPW ECFKEGGGGG VDKTHTCPPC PAPELLGGPS
VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV
DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY
KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD
SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK
SLSLSPGK
TALL-1-8-4-a 1470 MVPFCDLLTK HCFEAGGGGG VDKTHTCPPC PAPELLGGPS
VFLFPPKPKD TLMISRTPEV TCVVVDVSHE DPEVKFNWYV
DGVEVHNAKT KPREEQYNST YRVVSVLTVL HQDWLNGKEY
KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSRDELT
KNQVSLTCLV KGFYPSDIAV EWESNGQPEN NYKTTPPVLD
SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK




Yl GSRYI GSRYI GSRYI GSR [i . e
YI GSRY[ GSRYI GSRYI GSRYI GSR [i . e

(YI GSR) 4] 1419
(YI GSR) 5] 1420

WO ROMNKGAHSVGLMAWWLAR 1421 Yl GSRREDVEI LDVPDSGRCT/UE07/009712
RGDRGDYI GSRRGD 1423 Yl GSRMI6GSRYI GSRYI GSRYI GSR 1424
REDVEI LDVYI GSRPDSGR 1425 Yl GSRREDVEI LDVPDSGR 1426
Tabl e 29 NGF Modul ati ng Peptides SEQ I D NO Sequence

of Peptide Portion of Fc-Peptide Fusion

Pr oduct 1427

TGYTEYTEEWPMGFGYQWSF 1428 TDW.SDFPFYEQYFGLMPPG WO

o VaVot WA

24090 PCT

gpgqggymuuy (12104 1479

| |

WKL AEPPOL
DET | DR
'YEEFALPFF
PFFVMNFPDST
[PPDI LVDWP
| KFFNSPGDS$

NDAQVHVHEG

DPRGASNFPP(
EARDGCPQW

ANV 20--\A/l
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MGRIP VY,

ARHEEEL A
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y EBGPYERTY T
/PERPVF LB XPHRTOMISH TREHCY VIKDOAPIEDPEY B F
Y ivHE/DAVIBEH MRK g KREEQY S MAEPAFL TUKHYDWLN

WL eSS

1441

Y QVQSWFPPDWBFRTKNQY 55 TOISY IR ERAASARFAYRIBIBRING

-Psmmam4mmmmchsmm SNMHEIAGIEHNH
3 444654 HOOWFTEEGOWNQ 1447

SL
1448 KL
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TALL-1-12°3-

a

1472

MLPGCKW%IS(%%VCVC(?S%LG GGGGVDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK

TALL-1-12-5-

a

1473

MSADCYFDIL TKSDVCTSSG GGGG VDKTHT CPPCPAPELL

.| GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF

NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK

TALL-1-12-8-

a

1474

MSDDCMYDQL TRMFICSNLG GGGGVDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK

TALL-1-12-9-

a

1475

MDLNCKYDEL TYKEWCQFNG GGGGVDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK '

TALL-1-12-
10-a

1476

MFHDCKYDLL TRQMVCHGLG GGGGVDKTHT CPPCPAPELL
GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR




1449 FLQCEI SGGACPAP 1450 KLQCEFSTSGCPDL 1451
KLQCEFSTQGCPDL 1452 KLQCEFSTSGCPW. 1453

WO QBMHDEEGCPWYQ 1454 SFDCDNPWGHVLQSCFGF  1455PCT/US2007/009712
SFDCDNPWGHKLQSCFGF Tabl e 3007TALL MODULATI NG PEPTI DES
Sequence/ structure SEQ ID NO LPGCKWDLLI KQWCDPL- A-V
1456 V' - A - LPGCKWDLLI KQWCDPL 1457
LPGCKWDLLI KQWCDPL - A - 1458 LPGCKWDLLI KQWCDPL - A
-V V- A - LPGCKWDLLI KQWWCDPL - A - 1459

CPGCRWDL LT KOVWCPBEL YRNGUSL/ T AIAAOSIy FSOI A UBREOMG (FE NN K TTP

SADCYFDI L TRSDVC SRR SR R g ARty g svpipapsmin

SADCYFDI LTKSDVTEYTQKALShGP Gl . A . SADCYFDI LTKSDVTSS -

TALL-B12- 163 143ADCYFPIRNIKCSDIS S G DICKS: GGRQUIEHGI -CPACPAPELL
11.a 1464 | V- A - FHDGIRWE - R MM BEMISKOP EVTCY VYD VSHEDPEVKF
e TN Wi AR T
FHDCKWDL L TKQ/WCHGKEYXEK& S8 K ALRAPIEKT| IBRAKGQBRE PQVYTLPPSR
pepti podi es. Pe¢piei hrdgvEieptivioshyFSanhivew ESRGUPRSRYKTTP
SEQ I D NO PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK

TALL-1-12- 1478 MANQCWWDSL TKKNVCEFFG GGGGVDKTHT CPPCPAPELL
14-a GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK

TALL-1- 1479 MFHDCKWDLL TKQWVCHGLG GGGGVDKTHT CPPCPAPELL
consensus GGPSVFLFPP KPKDTLMISR TPEVTCVVVD VSHEDPEVKF
NWYVDGVEVH NAKTKPREEQ YNSTYRVVSV LTVLHQDWLN
GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR
DELTKNQVSL TCLVKGFYPS DIAVEWESNG QPENNYKTTP
PVLDSDGSFF LYSKLTVDKS RWQQGNVFSC SVMHEALHNH
YTQKSLSLSP GK ’

TALL-1 12-3 1480 MLPGCKWDLL IKQWVCDPLG SGSATGGSGS TASSGSGSAT
tandem dimer HMLPGCKWDL LIKQWVCDPL GGGGGVDKTH TCPPCPAPEL
LGGPSVFLFP PKPKDTLMIS RTPEVTCVVYV DVSHEDPEVK
FNWYVDGVEV HNAKTKPREE QYNSTYRVVS VLTVLHQDWL
NGKEYKCKVS NKALPAPIEK TISKAKGQPR EPQVYTLPPS
RDELTKNQVS LTCLVKGFYP SDIAVEWESN GQPENNYKTT
PPVLDSDGSF FLYSKLTVDK SRWQQGNVFS CSVMHEALHN
HYTQKSLSLS PGK

TALL-1 1481 MFHDCKWDLL TKQWVCHGLG SGSATGGSGS TASSGSGSAT
consensus HMFHDCKWDL LTKQWVCHGL GGGGGVDKTH TCPPCPAPEL
tandem dimer LGGPSVFLFP PKPKDTLMIS RTPEVTCVVV DVSHEDPEVK
FNWYVDGVEV HNAKTKPREE QYNSTYRVVS VLTVLHQDWL
NGKEYKCKVS NKALPAPIEK TISKAKGQPR EPQVYTLPPS
RDELTKNQVS LTCLVKGFYP SDIAVEWESN GQPENNYKTT
PPVLDSDGSF FLYSKLTVDK SRWQQGNVFS CSVMHEALHN
HYTQKSLSLS PGK




TALL-1-8-1-a 1468 MPGICFPFPW ECTHAGGGGG VDKTHTCPPC

PAPELLGGPS VFLFPPKPKD TLM SRTPEV TCVVWDVSHE
WOREVHENNYY  DGVEVHNAKT KPREEQYNST YRVVSVLTVL PCT/US2007/009712

HQDW.NGKEY KCKVSNKALP API HIKTI SKA KGQPREPQVY

TLPPSRDELT KNQVSLTCLV KGFYPSDI AV EWESNGQPEN

NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ GNVFSCSVIVH

EALHNHYTQK SLSLSPGK TALL- 1-8-2-a 1469 MMNGACWPFPW

ECFKEGGGGG VDKTHTCPPC PAPELLGGPS VFLFPPKPKD

TLM SRTPEV TCVVWVWDVSHE DPEVKFNWYV  DGVEVHNAKT

KPREEQYNST YRWSVLTVL HQDW.NGKEY KCKVSNKALP

API| EKTI SKA KGQPREPQVY TLPASRIEBZ KNQVSLTCLV

KGFYPSDI AV EVES LYSK

[ TVDKSRWOD QPSR R BT RS o
TALRPEPTIDE a [14SRQMIPRCOLLTK HCFEEGTEBE YERQUHENEEC
PAPEL L GGPS \/FLFPPKPKD TLM SRTPEV TCVVVDVSHE
DPEVKFNWYV  OGVEVHNAKT KPREEQYNST YRVWSVLTVL
AQDVENRFRY  KCKVSNKA&R P APT[EKTT SKAQEECHWDPAMCEHMWEY

'LQQSRDELT !zr\nlsl TOCL\. Kv. VDChI A\ L \AC A
IWKTFERAD  IDaSFEIPEK L TVDKSRWEDS @ﬁ;"mm"
EALFNEYEQK V) 20071424090 PCT/ wmwumwmmrcmmmsv

DL Cl Dl T ALLL 4424

D ») mre) mrw | gy A T 7\ L] J. J.L f85 L1 1 IVLD
SGoGYRRET cipcpAPELT 2 GaPSVELEDD KBKOTI M SR
TPEVTGWSD VSHEDPEWF NVWIVDGVEXA T RIBEIHIRER CCEHMPRS

YNST VeV CTVERQDWSR — GREYRCRKV W GRS dBWDIVKICEHMFDW
SKAKCOPRE PQUYTLPPSR._DELITKNOVSL TFCLVKGEYRS

LD S

Dl AVERESNG QRENNYKT®® PV DSDGSPRQRRGEWMRIECEHMY VG
R XIGIVEEC SYVAEALTHRS Y TCRSL ST SBHEKCEWDRWIRCERMRVAL 472

(N7

A _DCCIKAA 1 L1/ AV C /D TLIT _CDhDAADADEL
oPsTerERP KPKDTLM SR TPV OO R T CEMGRM
NOVIOGVEMH NAKTKPRERD YNSTIVRVVSUVEG WK ERIDENTCERMGST
\E” § Yﬁj ?H T\‘//I;\(E;ZY‘:’% :')i)A\ SNG o FI\lI\IYKTTDTCEHNlGTS
VLDSPESFF LYSKLTVIS RWQQGNVFSESQEEERY AR TCDHMPSK
Con4-41 1494 NVRQEKCEWDPWTCEHMPVR
Con4-36 1495 KSGQVECNWDPWTCEHMPRN
Cond4-34 1496 VKTQEHCDWDPWTCEHMREW
Con4-28 1497 AWGQEGCDWDPWTCEHMLPM
Con4-39 1498 PVNQEDCEWDPWTCEHMPPM
Con4-25 1499 RAPQEDCEWDPWTCAHMDIK
Con4-50 1500 HGQNMECEWDPWTCEHMFRY
Con4-38 1501 PRLQEECVWDPWTCEHMPLR
Con4-29 1502 RTTQEKCEWDPWTCEHMESQ
Con4-47 1503 QTSQEDCVWDPWTCDHMYVSS
Con4-20 1504 QVIGRPCEWDPWTCEHLEGL
Con4-45 1505 WAQQEECAWDPWTCDHMVGL
Con4-37 | 1506 LPGQEDCEWDPWTCEHMVRS
Con4-33 1507 PMNQVECDWDPWTCEHMPRS
AC2-Con4 1508 FGWSHGCEWDPWTCEHMGST
Con4-32 1509 KSTQDDCDWDPWTCEHMVGP
Con4-17 1510 GPRISTCQWDPWTCEHMDQL
Con4-8 1511 STIGDMCEWDPWTCAHMQVD
AC4-Con4 1512 VLGGQGCEWDPWTCRLLQGW




YTQKSLSLSP K TALL-1-12-5- 1473 MSADCYFDI L TKSDVCTSSG

GGEGG VDKTHT CPPCPAPELL a GGPSVFLFPP KPKDTLM SR
waREVTINW/D VSHEDPEVKF  NWYVDGVEVH NAKTKPREEQ PCT/US2007/009712

YNSTYRWSV LTVLHQDW.N GKEMKCKVSN KALPAPI EKT

| SKAKGQPRE PQVYTLPPSR DELTKNQVSL TCLVKGFYPS

DI AVEVESNG QPENNYKTTP  PVLDSDGSFF LYSKLTVDKS

RWQQGNVFSC SVVHEALHNH  YTQKSLSLSP K TALL-1-12-8- 1474

MSDDCMYDQL TRMFI CSNLG GGGGVDKTHT CPPCPAPELL  a

S\ELEPP RHRDTLMi SR TPEVITCVVAY sty GCHWIDIRW TCSHLEDG
TKPREEQ YNSTVRA/SY L P AHODALN

V=V VTN

LPAPI ERF | SKAKGOPRE'BENC 7 IVEIB&H CAHMQGG
CTEBRVAL TALVKGEYRS DI AVEVESNEKGRRNMKDAWTCSHMOSG

|/LT\vll-\|ﬂr‘ RVA “h‘llll: o la Wi
TALLS1%10. 0] 1475 N “’Wﬁ%&‘/@fﬁm_
GOCCUBKTHT CAPCPAPERT  a CGPSVMWWWBWSRHWDTP

PEVH nU4VI§D VIFAEDPEYER  NVW BFWCKHMRLQ
NSTY \/ | TV HQDW N (—‘KFYK(‘K\/Q J(AI PAR| EKT

SKARGEPE PQUVYTLPPER  DEL[TKNQWASY CIRIGRRRNSECAHLVEV
D AVERESG NNYKT326  PVLDSDGHEMKMPCEWHPMET CAHIVYR
RUOCENVESC- SUMHEAL N YT GKSESESR Qe TALE -2 1476~
/FRDERYIEY. TROWCHEAS GGaAVDKT MERRBE Y TCEH QS
BGPS\Z,‘EMFBP KPKDTLMI SR _TPEVITCVV VIS ISHEDREVRR TCQHLTYT

AL LZIN D LA

:lVA\‘I'IAV V'_\VI N\ T N\R '_E\d IIQIIF'( T
GREYKPE/EN KA PAP| LS RCEWE’ %TVWPS
:’OO7/C1024990 PCT/ US28837/ 009712  GOTPSBEQMNGXASISHMVQG
TCEYRGR YRS DIAVEVESHS QPENNYRT TP GREGEWSWICEHM

TALL-1-12- 1477 MRNHCFWDHL LKQDI CPSPG GGGGVDKTHT
CPPCPAPELL 11-a GGPSVFLFPP KPKDTLM SR TPEVTCVWWD
VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ YNSTYRWVSV
LTVLHQDW.N GKEYKCKVSN KAARHEEBRT | SKAKGQPRE

PQVYTLPPSR  DEL TKNV S NIFIBIT O RPE PriYEYESNG

QPENNYKTTP

Peptide SEQ ID NO. Peptide Sequence
L1-1 1526 JQNYKPLDELDATLYEHFIFHYT
L1-2 1527 NFTPLDELEQTLYEQWTLQQS
L1-3 1528 I TKFNPLDELEQTLYEQWTLQHQ
L1-4 1529 ' VKFKPLDALEQTLYEHWMFQQA
L1-5 1530 [VKYKPLDELDEILYEQQTFQER
L1-7 1531 TNFMPMDDLEQRLYEQFILQQG
L1-9 1532 SKFKPLDELEQTLYEQWTLQHA

Li-10 1533 QKFQPLDELEQTLYEQFMLQQA
L1-11 1534 QNFKPMDELEDTLYKQFLFQHS
L1-12 1535 [YKFTPLDDLEQTLYEQWTLQHV
L1-13 1536 IQEYEPLDELDETLYNQWMFHQR
L1-14 1537 pNFMPLDELEQTLYEQFM LQHQ
L1-15 1538 QK YQPLDELDKTLYDQFMLQQG
L1-16 1539 QKFQPLDELEETLYKQWTLQQR
L1-17 1540 VKYKPLDELDEWLYHQFTLHHQ
L1-18 1541 QKFMPLDELDEILYEQFMFQQS




PVLDSDGSFF
YTQKSLSLSP

WOLHBGVRATHT

TPEVTCVWWD
YNSTYRWSV
| SKAKGQPRE
DI AVEVESNG

RWOQGNVFSC

LYSKLTVDKS RWQQGNVFSC SVVHEALHNH
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PQVYTLPPSR
QPENNYKTTP
SVMVHEAL HNH

14- a GGPSVFLFPP KPKDTLMTBBS2007/009712
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TALL-1 1481 MFHDCKWDLL TKQWCHGA.G SGSATGGESGS

TASSGSGSAT consensus HVAHREKWIA4 L TKONWCHG. GGGGGVDKTH
TCPPCPAPEL tandem %i [rﬁr h%@g}g‘mﬁ%DTLM S
RTPEVTCVW DVSHE REE QYNSTYRWVS
VL 3eNGKH Y%\@ NGPAPTER TS R
EPQVYTLPPS RDEUTK S LTCLIVKGFYP SDI AV SN
GORENNYKTT  PPVL DS!I)GSF FLYSKETVDK $RV‘QISNVFS
oK U o0 a7 i Tan PSSRV RESH PRy BVOA
PEHROdnDES 1552 QTWDDPCMHILGPVTWRRCI
Conl-3 1553 APGQRPYDGMLGWPTYQRIV
Con1-4 1554 SGQLRPCEEIFGCGTQNLAL
Conl-5 1555 FGDKRPLECMFGGPIQLCPR
Conl-6 1556 IGQDLRPCEDMFGCGTKDWYG
Conl 1557 KRPCEEIFGGCTYQ
TABLE 35
ANG-2 INHIBITOR PEPTIDES
Peptide SEQ ID NO: Sequence
12-9-1 1558 » GFEYCDGMEDPFTFGCDKQT
12-9-2 1559 IKLEY CDGMEDPFTQGCDNQS
12-9-3 1560 LQEWCEGVEDPFTFGCEKQR
12-9-4 1561 AQDYCEGMEDPFTFGCEMQK
12-9-5 1562 LLDYCEGVQDPFTFGCENLD
12-9-6 1563 IHQEYCEGMEDPFTFGCEYQG
12-9-7 1564 IMLDYCEGMDDPFTFGCDKQM
12-9-C2 1565 ILQDYCEGVEDPFTFGCENQR




PEPTI DE SEQ | D NO. PEPTI DE SEQUENCE Con4-44 1482
Pl REEECDWDPWICEHMAEV  Con4-40 1483

wa MoQEECENDPW CDHVPCK  Con4-4 1484 WYEQDACEV\DPRUIZESHREN09712

Con4-31 1485 NRLQEVCEWDPWIGEHVENV Con4- C5 1486
AATQEECEVWDPWICEHVPRS  Con4-42 1487
L RHQEGCCEWDPWI CEHMFDW  Con4- 35 1488
VPRQKDCEWDPWI CEHMYVG  Con4-43 1489

S SHEECEV\DPV\?I'CEHI\/Q\/G Con4-49 1490

14D Y@V EDPFTFGCEK QR

/IQ 1/1{'\’7

E%YE[&@%EDPFTFGCDNH

QHW ' CODHVPSK Con4-41 1494 NV RQEKCEWDP
WCEHWY R Con4-36 1495 KSGQVECNVWDPWICEHMPRN Con4- 34

1496 VKTQEHCDWDPWICEHVREW Con4- 28 1497
AVGQEGCDWDPWICEHMLPM ~ Condg; B 3498
PVNQEDCEWDPWICEHVPPM  Cond- 25 ~1499
RAPQEDCEVDPWT CAHVDI K\nﬂlﬁdnéi@glmwides

) = 1561
PR QEE%%RPL _ 2§ 150p  Sequence

COEDCE\A. DD _\ AT CI=

9§§TX8'2_ Con4 1508

KST
GPR COADRMC
Acd- cona b512 v |

) QBEGEWDPWTCEHM
F-DSYUEGVEDPFTFGCDNH

PCTl/ US206/7009712 10957@on4- 1 QDBIQ)GFLYGCMIN

VL GEQECOWDPWICSHLEDG — Con4d-C 1 1514
TTI GSMCEVWDPWI CAHMQGG

Table 37
Ang-2 Binding Peptides

Peptibody Peptibody Sequence

L1 (N) MGAQKFNPLDELEETLYEQFTFQQLEGGGGG-Fc (SEQ ID
INO:1575)

L1 (N) WT MKFNPLDELEETLYEQFTFQQLEGGGGG-Fc (SEQ ID
INO:1576)

L1(N) IK WT MKFNPLDELEETLYEQFTFQQGSGSATGGSGSTASSGSGSAT
HLEGGGGG-Fc (SEQID NO:1577)

2xL1 (N) MGAQKFNPLDELEETLYEQFTFQQGGGGGGGGKFNPLDELE
ETLYEQFTFQQLEGGGGG-Fc (SEQ ID NO:1578)

2xL1 (N) WT MKFNPLDELEETLYEQFTFQQGGGGGGGKFNPLDELEETLYE
QFTFQQLEGGGGG-Fc¢ (SEQ ID NO:1579)

Cond (N)
MGAQQEECEWDPWTCEHMLEGGGGG-Fc (SEQ ID NO:1580)

Cond (N) 1IK-WT MQEECEWDPWTCEHMGSGSATGGSGSTASSGSGSATHLEGG
GGG-Fc (SEQ ID NO:1581)




Con4-21 1515 TKGKSVCONDPWICSHMQSG Con4-C2 1516

TTI GSMCOQADPWI CAHMQXGG  Con4-18 1517 W VNEV V CEVWDP
WORERHRMOTP  Con4-19 1518 VWQVGVCONDPW CKHVRLEZT/US2007/009712

Con4-16 1519 AVGSQTCEWDPWORHLVEV Con4-11 1520

QGWKMFCEVWDPWICAHI VYR Con4-C4 1521

TTI GSMCOQADPWICEHMQXGG  Con4- 23 1522

TSQRVGCEWDPWICQHLTYT Con4-15 1523 QA5 WPPCEWDPW CQTV

WPS Con4-9 1524 GTSPSFCQNDPWICSHWQG TN8- Con4* 1525

Sept rde SEO | D PMﬁﬁ@bEééEﬁwa&chWUéb&?fbt’msllIAl@EQSGSATH
epti de - ‘
ONYKPL DEL DATL YEH ‘iﬁ%&%‘k‘ﬁ?%g‘g@&&‘?h $ed15R0:1582)

\FTPICDEL EQT L YEQIWHFOOS GGG AQK NP2 O EKERFYBQFEETRVE (AR 1DHQ
-4 1529 KFKPL[}Q([;EQELYEI-IV\NF@A LI-5 1530

YKBPI DCI Dl:l L VEOYNDT H I 1;7 1531

rNﬁl\?ENBbLEQRLYEcﬁ‘JI L1-9 1532

KFKPL DEL EQTLYEQW@QAQQSGS_QI‘Q_@S}\@TASSGSGSATHKFNPLDELEETLY
\FQDL DELEQT LYEQ'—M;Q@QQLEI (st 13 5d4i 584)

VDELEDTE YKL FOHS—+1-—12-3535

FRbUEPLEQTLYEOREHY  L1-13 1536

FYEPL DEL DETL YNQUAFFERAQKFNRLDELEEFLYEQFTFQQGGGGGGGGKFNPLD
SNFMPL DEL EQTLYE(ELME@HQEQtrmﬂm ID NO:1585)

YNVOPRL DEL DICTL VDO A0

I
K
INF
K
B
N
IP F@BE @t EE+t+@%WGﬁ@W%%DPWTCEHMLE (SEQ ID NO:1586)
\
H
1
[
1

|-‘—.——;Ag-.A

KYKPLDELDEW.YHQFTLHHQ L 1-18 1541
FORLE HLRET CYEQRWMEHXS WO 20077124090 PCT/ US2007/ 009712

YNPLDALDAGL YEGHTT R DT ity 1 ososasmihare Buorwrce

FQPLDELEETLYYQEMPE) (SEQIDIY: 125
YRKFNPVDEL EQTLYI:thlanIEQ—IA

2xCon4 (C) 1K GGGGGAQQEECEWDPWTCEHMGSGSATGGSGSTASSGSGS
ATHQEECEWDPWTCEHMLE (SEQ ID NO:1588)

Con4-L1 (N) MGAQEECEWDPWTCEHMGGGGGGGGKFNPLDELEETLYEQ
FTFQQGSGSATGGSGSTASSGSGSATHLEGGGGG-Fc (SEQ
ID NO:1589)

Con4-L1 (C) M-Fc-

GGGGGAQGSGSATGGSGSTASSGSGSATHKFNPLDELEETLY
EQFTFQQGGGGGQEECEWDPWTCEHMLE (SEQ ID NO:1590)

TN-12-9 (N) MGAQ-FDYCEGVEDPFTFGCDNHLE-GGGGG-Fc (SEQ ID
INO:1591)
MGAQ-QYGCDGFLYGCMINLE-GGGGG-Fc (SEQ ID

C17 (N) INO:1592)

MGAQ-KRPCEEMWGGCNYDLEGGGGG-Fc (SEQ ID
TN8-8 (N) (NO:1593)

MGAQ-HQICKWDPWTCKHWLEGGGGG-Fc (SEQ ID
TNS8-14 (N) [NO:1594)

Conl (N) MGAQ-KRPCEEIFGGCTYQLEGGGGG-Fc (SEQ ID NO:1595)




AC6-L1 1546 TNYKPLDELDATLYEHW LQHS LI-C 1547
KFKPLDELEQTLYEQMLQQR LI -C2 1548

WEEQPLBEMDQTLYEQMLQOR  L1- C3 1549 PCT/US2007/009712
TNFQPLDELDQTLYEQMLQQR L. 1118550 KFNPLDELEETLYEQFTFQQ
TABLE 34 ANG 2 | NHI Bl TOR PEPTIDES Peptide SEQ I D NO
Sequence Conl-1 1551 GGVRPYDGMLGAPNYDVQA Conl -2 1552
QMADDPCMHI LGPVTWRRC  Conl-3 1553 GQRPYDGMLGWPTYQRI V
Conl- 4 1554 SGQLRPCEElI FGCGTQNLAL onl -5 1555
FGDKRPLECMFGGPI QLCPR  Conl - 6 1556 5QDLRPCEDMFGCGTKDWG
Con] 1557 KRPCEEI FGGCTYQ TABLE 35 ANG 2 | NHI Bl TOR
PEPTI DES Peptide SEQ | D Ke¥le38quence 12-9-1 1558

GFEYCDGVEDPFTFGCDKQL |5]:;2139,,@mé@l@?mﬁ},{pDGIVEDPFT(ZSCDI\IQS

12-9-3 1560 | OEWCEGVEDPETEGCFRQR 12-9-4 1561
Qe Debived FGCEMXK 12-9-5 1562 LLDYCEGVQDPFTFGCENLD
S e P TRl el oo
L QDYCH®YEDPFTF ECENQ? WO 2007/ 124090 PCT/ UsS2007/ 009712
111 12-9-Cl 1566 | ODYCEGYEPPFFCCRK 120.Q 107
FDVCEGVEDPFTERARECO FEEAL PR P YDE] n&Fﬁﬁmﬁ%"EFﬁ‘fdeS
CPeptd @ Seq | d|(%ER IDS¥QuUSPde TNS-8 1568 KRPCEEMAGGCNYD
| w%%WIwE@WbPMCBHMPGK-LE
c%ﬁ&%E(%l) FECTYQ (SEQ ID NO: 1597)
M-Fc-GGGGGAQ-WYEQDACEWDPWTCEHMAEV-LE
Cond-4 (C) (SEQ ID NO: 1598)
M-Fc-GGGGGAQ-NRLQEVCEWDPWTCEHMENV-LE
Cond-31 (C) (SEQ ID NO: 1599)
M-Fc-GGGGGAQ-AATQEECEWDPWTCEHMPRS-LE
Con4-C5 (C) (SEQ ID NO: 1600)
M-Fc-GGGGGAQ-LRHQEGCEWDPWTCEHMFDW-LE
Con4-42 (C) (SEQ ID NO: 1602)
M-Fo-GGGGGAQ-VPRQKDCEWDPWTCEHMYVG-LE
Con4-35 (C) (SEQ ID NO: 1602)
M-Fc-GGGGGAQ-SISHEECEWDPWTCEHMQVG-LE
Cond-43 (C) (SEQ ID NO: 1603)
M-Fo-GGGGGAQ-WAAQEECEWDPWTCEHMGRM-LE
Cond-49 (C) (SEQ ID NO: 1604)
M-Fc-GGGGGAQ-TWPQDKCEWDPWTCEHMGST-LE
Cond-27 (C) (SEQ ID NO: 1605)
M-Fc-GGGGGAQ-GHSQEECGWDPWTCEHMGTS-LE
Con4-48 (C) (SEQ ID NO: 1606)
M-Fc-GGGGGAQ-QHWQEECEWDPWTCDHMPSK-LE
Cond-46 (C) (SEQ ID NO: 1607)
M-Fc-GGGGGAQ-NVRQEK CEWDPWTCEHMPVR-LE
Cond-41 (C) (SEQ ID NO: 1608)
M-Fc-GGGGGAQ-KSGQVECNWDPWTCEHMPRN-LE
Con4-36 (C) (SEQ 1D NO: 1609)
M-Fc-GGGGGAQ-VKTQEHCDWDPWTCEHMREW-LE
Con4-34 (C) (SEQ ID NO: 1610)
Cona-28 (C) M-Fc-GGGGGAQ-AWGQEGCDWDPWTCEHMLPM-LE




TN8- Con4 1571 QEECEWDPWICEHM TN12-9 1572
FDYCEGVEDPFTFGCDNH L1 1573 KFNPLDELEETLYEQFTFQQ C17
WA 20041¥BCDGFLYGCM N Tabl e 37 Ang-2 Bi ndi ng PeqI/USE®E7/009712
Pepti body Pepti body Sequente LI
MGAQKFNPL DELEETLYEQFTFQQLEGGGGG Fc (SEQ I D 0: 1575) LI
W MKFNPLDELEETLYEQFTFQQLEGGEGGEG Fc (SEQ I D
0:1576) L1 (N) 1K W
VKFNPLDEL EETL YEQFTFQQGSGSATGGSGSTASSGSGSAT

HCEGEEEE FC (bgﬁd@iﬁ@ﬂsﬁz?) 2XL1 (N)

| MGAQKENRL DEL EEJL YEOET LE
ETLYEOFTFQQLEG SUGEERGNRERS %’53%&‘ PN wr
QuiEMRCDEL EETL Y R FONBaeEIGEK FNPLDELEETLYE

-F& QG@G'GH EWHFRTEAUMDIK-LE
SEQ I D NO 1580) Con4

GSATGGSGSTASSGSGSAT HLEGG

‘ G@é‘{‘%ﬁ@ﬁ‘aﬁ"m@"l‘%ﬁmﬂ"f"(’cﬁ
@ELEQYEQFTFQQLE (SEQ ID 0:1583) LI

‘ G AT ROEKCEWDPWTCEHMESQ-LE
STASSGSGSATHKFRB! PELEER P M TFQOLE (SEQ | D NO 1584)
Cret-P9 (@) M Fe- [SEQIDNO: 1816)

HXHAQ(FNPL%E)EEETB‘G@G EOQCEHHH BIPNIPCDHMVSS-LE

EQFTFQQLE:6 5! R1HC 1585) Con4 (O

NDPWLCEHM E_(SEQ LD N 159R/) Conr4
(C) 1 K -Fc S@?@

o100

CRYERAASEHLEREE\DPWT CE

Con4-20 (C) (SEQ ID NO: 1618)
M-Fc-GGGGGAQ-WAQQEECAWDPWTCDHMVGL-LE
Cond-45 (C) (SEQ ID NO: 1619)
M-Fc-GGGGGAQ-LPGQEDCEWDPWTCEHMVRS-LE
Cond-37 (C) (SEQ ID NO: 1620)
M-Fc-GGGGGAQ-PMNQVECDWDPWTCEHMPRS-LE
Con4-33 (C) (SEQ ID NO: 1621)

AC2-Con4 (C)

M-Fc-GGGGGAQ-FGWSHGCEWDPWTCEHMGST-LE
(SEQ ID NO: 1622)

M-Fc-GGGGGAQ-KSTQDDCDWDPWTCEHMVGP-LE

Con4-32 (C) (SEQ ID NO: 1623)
M-Fc-GGGGGAQ-GPRISTCQWDPWTCEHMDQL-LE
Con4-17 (C) (SEQ ID NO: 1624)
M-Fc-GGGGGAQ-STIGDMCEWDPWTCAHMQVD-LE
Con4-8 (C) (SEQ ID NO: 1625)

[AC4-Cond (C)

M-Fc-GGGGGAQ-VLGGQGCEWDPWTCRLLQGW-LE
(SEQ ID NO: 1626)

M-Fc-GGGGGAQ-VLGGQGCQWDPWTCSHLEDG-LE

Cond-1 (C) (SEQ ID NO: 1627)
[M-Fc-GGGGGAQ-TTIGSMCEWDPWTCAHMQGG-LE

Cond-C1 (C) (SEQ ID NO: 1628)
M-Fo-GGGGGAQ-TKGKSVCQWDPWTCSHMQSG-LE

Cond-21 (C) (SEQ ID NO: 1629)

Con4-C2 (C) “Fc-GGGGGAQ-TTIGSMCQWDPWTCAHMQGG-LE




HWLE (SEQ I D NO 1587) M Fc- 2xCon4 (C) 1K
GGGGGAQUEECEVDPWI CEHMGSGSAT GGSGSTASSGSGS
WATHQEECEADPWICEHMLE (SEQ | D NO  1588) Cond- LIPCMIS2007/009712
MGAQEECEVDPWI CEHMGGGGGGGGKAISPL DEL EETL YEQ
FTFQQGSGSATGGSGSTASSGSGSATHLEGGGGG Fec (SEQ | D
NO 1589) Cond-L1 (C) M Fc GGGGGAQGSG
SATGGSGSTASSGSGSATHKFNPLDELEETLY
EQFTFQQGGGGGQEECEWDPWICEHMLE (SEQ | D NO 1590)

INT2=9 (N VGREEGTBYREGEESPF TFGCDNHALE- GGGGG FC (SEQ TD |
0 1'—'\Q1) M"-.AQ. Q‘ CC

0: 1592) MGAQ K v "E‘é&&é&-@é’ﬁ@%%@"'%- 8
qohj-19(C}593) QIO BRVWBPWI CKHW.EGGGGG- Fc (SEQ | D
NG~ 0 ) GedG AQY VOVGMCOWDPWTCKHMRLQ-LE
I\/GA% KRPCEEI FeacTY%EGQG& S (358 I D NO 1595()2 WO
Gty €24090 PCTPERIONG 99712 113 Table 38 Ang-2
Bi ndi ng Pept i dg8-FcORGGA26)-AVESQPCEWDPVYCMILVECUE

z R856 116 RBJ _ Pbs

DAAD

EQ D

Gandt &) (C NO: 163597) -
- BEEOeA O DA PP S N e R T Ao e SEQ
I D NO 1598) MjFc- G3 nggléE\/\DPWFCEH -LE
o 6D (O (SHEFRB Ne; 16$8)99) |
VF ¢ - COOGGAQ A CEECEU0AN Chy IR WbP WOOQBETBT-(E)  ( SEQ
¢ R4 My 1600)  fseq 1D NO: 1636)
M-Fc-GGGGGAQ-QWSWPPCEWDPWTCQTVWPS-LE
Con4-15 (C) (SEQ ID NO: 1637)
M-Fc-GGGGGAQ-GTSPSFCQWDPWTCSHMVQG-LE
Con4-9 (C) (SEQ ID NO: 1638)
M-Fc-GGGGGAQ-TQGLHQCEWDPWTCKVLWPS-LE
Con4-10 (C) (SEQ ID NO: 1639)
M-Fc-GGGGGAQ-VWRSQVCQWDPWTCNLGGDW-LE
Cond-22 (C) (SEQ ID NO: 1640)
M-Fc-GGGGGAQ-DKILEECQWDPWTCQFFYGA-LE
Cond-3 (C) (SEQ ID NO: 1641)
M-Fc-GGGGGAQ-ATFARQCQWDPWTCALGGNW-LE
Cond-5 (C) (SEQ ID NO: 1642)
M-Fc-GGGGGAQ-GPAQEECEWDPWTCEPLPLM-LE
Cond-30 (C) (SEQ ID NO: 1643)
M-Fc-GGGGGAQ-RPEDMCSQWDPWTWHLQGYC-LE
Cond-26 (C) (SEQ ID NO: 1644)
M-Fc-GGGGGAQ-LWQLAVCQWDPQTCDHMGAL-LE
Con4-7 (C) (SEQ ID NO: 1645)
M-Fc-GGGGGAQ-TQLVSLCEWDPWTCRLLDGW-LE
Cond-12 (C) (SEQ ID NO: 1646) -
M-Fc-GGGGGAQ-MGGAGRCEWDPWTCQLLQGW-LE
Con4-13 (C) (SEQ ID NO: 1647)
M-Fc-GGGGGAQ-MFLPNECQWDPWTCSNLPEA-LE
Cond-14 (C) (SEQ ID NO: 1648) '
Con4-2 (C) M-Fc-GGGGGAQ-FGWSHGCEWDPWTCRLLQGW-LE




M Fc- GGGGGAQ L
ID NO 1602) v

RHQEGCEWDPWICEHVFDW LE  Con4- 42 (C) ( SEQ
| - Fc- GBGGGAQ V PRQKDCEWDP WICEHWV G- LE

WEIWMABHI( C) (SEQ I D NO 1602) M Fc- GGGGGAQ S| BHEECHN09712

DP WICEHVQ VG-

LE Con4-43 (8 (SEQ ID NO 1603)

4- Fc- GBGGGAQ WAAQEECE WDPWICEHMGRM LE  Con4- 49 ( C)
(SEQ ID NO 1604) M Fc- GGGGEGAQ TWPQDKCEWDPWI CEHVGST- LE
Con4-27 (C) (SEQ ID NO 1605) 4- Fc- GGGGGAQ GHSQEECG
WDP WICEHMGTS- LE  Con4-48 (C) (SEQ ID NO 1606)

1D NO

PSK-TE Con4-46 (C) (SEQ

Con4-34 (C) (S
CRPA4- (EBGGGAQ A

1607) M. Ec- GGEGEGAQ NVROEKC EVDP \WICEHMP-\/ R-LE
Con4- 41 (CO) ( SMEFtEFRELALEHRQTEGCQWDPWTCRLLHGW-LE
CohFE(CPECEGAQ- KISHQVEGMYDEH CEHVPRN- LE — Con4- 36 (C) ( SEQ
H-BNO—1669—W 6

_hi_

,%p kw J(&

CEHM_PM LE WO 2007/ 124090

PCT7 US20077 009

AT

NO 16

fKJ-Ec-Gd}d}éGAQSE@J(b@«D@DE@Id:RLLQGw-LE

W‘ WICEHVPPM LE  Con4- 39 (C)
AQ RAPQEDCEVDPAWTCAHNDL K- | E

Cond-25 (C) (S
A8 CorbtdYFRY- LE

A Lo Ao P

SOF¢-BGROGAQEISY-ERFEWDPRECRINR BN iVECEVDP
(SEQIMINGQ 6635) (SEQ ID NO_ 1614)

ML VAL DD

(SEQ ID NO. 16
ARBCPMSOQ- LE
I\ﬂil"ls‘er

ivbd Afonia-
Eﬁaluredl\gs 16

U
102’90(1@4)(SEQ | D NO 1616)
b encoSelr1d Kan4- 47 (C)

€

17)

MGAQ-TNFMPMDDLEQRLYEQFILQQG-LEGGGGG-Fc

L1-7 (N) (SEQ ID NO: 1655)
MGAQ-TNYKPLDELDATLYEHWILQHS LEGGGGG-Fc
AC6-L1 (N) (SEQ ID NO: 1656)
MGAQ-QKYQPLDELDKTLYDQFMLQQG LEGGGGG-Fc
L1-15 (N) (SEQ ID NO: 1657)
MGAQ-LNFTPLDELEQTLYEQWTLQQS LEGGGGG-Fc
L1-2 (N) (SEQ 1D NO: 1658)
MGAQ-QKFQPLDELEQTLYEQFMLQQA LEGGGGG-Fc
L1-10 (N) (SEQ ID NO: 1659) '
MGAQ-QEYEPLDELDETLYNQWMFHQR LEGGGGG-F¢
L1-13 (N) (SEQ ID NO: 1660)
MGAQ-VKYKPLDELDEILYEQQTFQER LEGGGGG-Fc
L1-5 (N) (SEQ ID NO: 1661)
MGAQ-TKFQPLDELDQTLYEQWTLQQR LEGGGGG-Fc
IL1-C2 (N) (SEQ ID NO: 1662)
MGAQ-TNFQPLDELDQTLYEQWTLQQR LEGGGGG-Fc
{L1-c3 (V) (SEQ ID NO: 1663)
MGAQ-QNFKPMDELEDTLYKQFLFQHS LEGGGGG-Fc
L1-11 (N) (SEQ ID NO: 1664)
MGAQ-VKYKPLDELDEWLYHQFTLHHQ LEGGGGG-Fc
L1-17 (N) (SEQ ID NO: 1665)
MGAQ-YKFTPLDDLEQTLYEQWTLQHV LEGGGGG-Fc
L1-12 (N) (SEQ ID NO: 1666) '

L1-1 (N)

MGAQ-QNYKPLDELDATLYEHFIFHYT LEGGGGG-Fc




M Fc- GGGGGAQ QVI GRPCEWDP WICEHLEGL- LE  Con4-20 (O

(SEQ I D NO 1618) 4- Fc- GGGEGAQ WAQREECAVWDPWI CDHWGL - LE
wW@wAZH9( C) (SEQ I D NO 1619) PCT/US2007/009712
4- Fc- GGGGGAQ LPGREDCEVWDPWIOEHWRS- LE  Con4-37 (O (SEQ
ID NO 1620) M Fc- GGGGGAQ PWMNQ V ECDWDP WICEHMPRS- LE
Con4-33 (C) (SEQ ID NO 1621) M Fc- GGGGGAQ FG W
SHGCEWDP WICEHMG ST-LE AC2-Con4 (C) (SEQ I D NO 1622)
Fc- GGEGGAQ KSTQDDCDWDP WICEHWGP- LE  Con4-32 (O ( SEQ
D NO 1623) MEeq BXReGAenGPRI STCQW DP WTCEHVDQL- LE

Copn4-17 (C\r ([\S/Lf'\ -D-No—1 624

M Fc- GGGGEGAQ S RO FRALEGOPEF Feseq

UIB(ND. 1625) - REEGIIBUOA®SY) LGGQG CEWDPWICRLLQG W LE

LA-lond (V) (meAQ’EWMPUD)AQDAQL?E QARG Gdd £
S§

V\DPWI CSHLEDG- L (SEQ ID NO 1627

IR ENGEEEGAD T CAHMOGG- LE___Con4- 2:1 (C
(SEQ 1D NO 16185 AMYRINEBEECAQN THEBCS YN DERHCSIAMSG- L E
L%B‘éﬂ?l (C)(S &4 B Not 163§29) Con4- C2 (C)

~ - CEGEEGE a GSMCOADPWL-CANMOGGE Al..
PCT/ uszoo7/ 009 MGAQPNEMPLREIE( YrﬁBFMfé?%“‘%-%G A0 W
mNEwaV\DP\MCN (FET B NS: 16C0Nn4- 18 (C) (SEQ ID NO 1631)

— GEECGA0 VR T BB B EF e T GSGGGE: ( SEQ
1632) M Fo- GOOECAQ: AVGSGT CAHLVEV- LE
Id:dﬁ&“hﬁ (O (SKEFD Ne; 197833)

M Fc- GGGEGAQ QIIvEME CHADIDERPEN.YRQEMFQQRAEGGEGGEE ( SEQ

hQshE 1634)  |seqQ 1D NO: 1673)
MGAQ-TKFNPLDELEQTLYEQWTLQHQ LEGGGGG-F¢
L1-3 (N) ' (SEQ ID NO: 1674)
- MGAQ-HTFQPLDELEETLYYQWLYDQL LEGGGGG-Fc¢
L1-21 (N) (SEQ ID NO: 1675)
MGAQ-QKFKPLDELEQTLYEQWTLQQR LEGGGGG-Fc
L1-C1 (N) (SEQ ID NO: 1676)
MGAQ-QTFQPLDDLEEYLYEQWIRRYH LEGGGGG-Fc
L1-19 (N) (SEQ ID NO: 1677)
MGAQ-SKFKPLDELEQTLYEQWTLQHA LEGGGGG-F¢ -
L1-9 (N) (SEQ ID NO: 1678) '
Conl Derived Affinity- Peptibody Sequence (Seq Id No:)
Matured Pbs

IM-Fc-GGGGGAQ-SGQLRPCEEIFGCGTQNLAL-LE

Conl-4 (C) (SEQ ID NO: 1679)
M-Fc-GGGGGAQ-AGGMRPYDGMLGWPNYDVQA-LE
Conl-1 (C) (SEQ ID NO: 1680)
M-Fc-GGGGGAQ-GQDLRPCEDMFGCGTKDWYG-LE
Con1-6 (C) (SEQ ID NO: 1681)
M-Fc-GGGGGAQ-APGQRPYDGMLGWPTYQRIV-LE
Con1-3 (C) (SEQ ID NO: 1682)
M-Fc-GGGGGAQ-QTWDDPCMHILGPVTWRRCI-LE
Con1-2 (C) (SEQ ID NO: 1683)
M-Fc-GGGGGAQ-FGDKRPLECMFGGPIQLCPR-LE
Conl-5 (C) (SEQ ID NO: 1684)

Parent: Conl (C) M-Fc-GGGGGAQ-KRPCEEIFGGCTYQ-LE




Fc- GEGGGAQ TTI GSMCQW DP WICEHMQGG- LE  Con4-C4 (C) ( SEQ

I D NO 1635) - Fc- GGGCGAQ TSQRVGCEWDP WICQHLTYT- LE
W@EWA209( C) (SEQ I D NO 1636) M Fc- GGGGEGAQ QUVEBCT/US2007/009712
WPPCEWDP WICQTV WPS-LE Com- 15 (C) (SEQ ID NGO 1637)
M Fc- GGGEGAQ GTSPSFCQADP WICSHM V QG- LE Con4-9 (O
(SEQ ID NGO 1638) M Fc- GGGEGAQ TQELHQCEVWDPWI CKVLWPS- LE
Con4-10 (C) (SEQ ID NO 1639)
4- Fc- GEECGAQ VWRSQVCQWDPWICNLGGDW LE  Con4-22 (O ( SEQ
FONO—1I640) WEEq WQ)UKFLttL,Q WDP WICQFFYG A-LE

ona- 1) NO Vi CCCEEGAO-A AROCAON

ERfPerArdAfiviE Con4 5 ((:)""(’@E’Gbv PeouRRse GegAdiNo:)

M Fera@e@0B4Q GPAQEECE W DPWICEPLPLM LE  Con4-30 (C)
QIO NO—I06%3 G e RN B CEN AR R PEN B RECGYC-

Con4-26 (C) (SEQ ID NO. 1642)

ROPLCEGEEEGEAQ LY W@Qﬁ’CDHNGAL LE Con4-7 (C) (SEQ

D NO_1645) e GOOO0GRMLOY VEGMDOEYDFG GRIKGRUILEG W

k/LF;IJ(‘ n4- 12 (c/i&%g(},b%yg 1646)

BEWADP WFCOLLOG W.LE —Cond4-13 (G)
(SEQ ID NG 16 FeH OB CASEIR S RV EREIHAEE Y QC-LE

MWBGSEh PEA- LE  (oP@mi¥o( ©B8)Y SEQ | D NO. 1648) Con4-2 (C)

PCT/ US2007/ 009712 116 A SEQ | D NO 1649) ’

IR @BGGGAQ WHEHE CRLLHGW LE on4-6 (O (SEQ

D NO 1650) Mpte=GaEEGXQ- PLIRCKaEMBIFRFGRENIGMAE L E

G434 (O (SEQEh B NG 165651)
M-Fc-GGGGGAQ-GFEYCDGMEDPFTFGCDKQT-LE

12-9-1 (C) " |(SEQ ID NO: 1691)

M-Fc-GGGGGAQ- AQDYCEGMEDPFTFGCEMQK-LE

12-9-4 (C). (SEQ ID NO: 1692)
IM-Fc-GGGGGAQ-LQDYCEGVEDPFTFGCEKQR-LE

12-9-C1 (C) |(SEQ ID NO: 1693)
IM-Fc-GGGGGAQ-KLEYCDGMEDPFTQGCDNQS-LE

12-9-2 (C) (SEQ ID NO: 1694)
IM-Fc-GGGGGAQ-FDYCEGVEDPFTFGCDNH-LE

Parent: 12-9 (C) (SEQ ID NO: 1695)

[00163] In addition to the TMP compounds set out in Table 6, the invention provides

numerous other TMP compounds. In one aspect, TMP compounds comprise the following

general structure:
TMP{_(L1)p-TMP 2
wherein TMP| and TMP are each independently selected from the group of compounds
comprising the core structure:
Xp-X3.X4-X5-X6-X7-X8-X9_X10s
wherein,
X», is selected from the group consisting of Glu, Asp, Lys, and Val;
X3 is selected from the group consisting of Gly and Ala;

X4 1s Pro;



M Fc- GGGGGAQ TW PQDKCEW DP WICRLLQG WLE AC | -Con4
(O (SEQ ID NO 1652) M Fc- GGGGGAQ DKI LEECE WDP
WOIORILLQ® WLE C3-Cond4 (C) (SEQ ID NGO 1653) PCT/US2007/009712
Fc- GGGGGAQ AATQEECEVWDP WICRIOLQG W LE  AC5- Con4d (O
(SEQ ID NO 1654) LI Derived Affinity- Peptibody
Sequence (Seq Id No:) Matured Pbs M G AQ TNFMPNVD
DLEQRLYEQFI LQQG LEGG GG G -Fc  L1-7 (N) (SEQ ID NG
1655) MGAQ TNYKPLDELDATLYEHW LQHS LEGGGGG Fc AC6- L1
(N it SEQ PR ht656)p S RKYOPhDEARE: YDOFM.QQG
LE Fc LI-I5 (N (SEQ ID NGO 1657)
MA@ kel BEEIGE gYE@/MdniGEng BOEAGE &Y al | Alaparfd\Jhe; SEQ
D NO 1658) 1GAQ (KFQPLDELEQTLYEQFM.QQA LEGGEGCG Fc
LX718 sc{lﬂ)tu{ e thp grpyp qg;xgg’mg of Argand Lys;

| BENEr B O BRI BEP [ VR s PBooas re
Lé'(gj:&é%}cté@% Be%u&&ﬁé# N%é@r%ﬁ??%LﬁQTLYEQM LQQR

L1- C2 (SEQ |
@13_ M@?@b%hﬁﬁﬂﬂd@&lb@ﬁiﬁi}l@ VaL AlG3PHNMEtSE@ Lys;
NO 1663) ?\IFKPI\/DELEDTLYKQ:LFQ—IS LEGGGGG Fc
LL1 lis 4 linkgr a(ssEs;cnhy
T(\}E)\.(KIKPLDELDEV\LYHQ:TLHI-Q LEGGGGG Fc  L1-17 (N) (SEQ
| B 665) GAQ YKFTPLDDLEQTLYEQMLQHV LEGGGGG Fc
and p]{-ﬂsio’lg%éﬁﬁ dcoEfdable shits thkeB) LI-1 (N
KPL DEL DATLYEHFI FHYT. LE%BGGG Fe W0 20074 124099
lOOlﬁﬁcT/ USmens embediment, 11 cquagrises (S iyon. Wigssip n is 1 through 20, and

when n is greater than 1, up to half of the Gly residues may be substituted by another amino

| =P

acid selected from the remaining 19 natural amino acids or a stereoisomer thereof.

[00165] In addition to the core structure X5.X1 set forth above for TMP| and TMP, ,
other related structures are also possible wherein one or more of the following is added to the
TMP) and/or TMP7 core structure: X is attached to the N-terminus and/or X117, X2, X13,
and/or X4 are attached to the C-terminus, wherein X1, X12, X13, and X4 are as follows:

X is selected from the group consisting of Ile, Ala, Val, Leu, Ser, and Arg;

X1 is selected from the group consisting of Ala, Ile, Val, Leu, Phe, Ser, Thr, Lys,
His, and Glu;

X172 is selected from the group consisting of Ala, Ile, Val, Leu, Phe, Gly, Ser, and
Gln;

X3 is selected from the group consisting of Arg, Lys, Thr, Val, Asn, Gln, and Gly;

and

X14 is selected from the group consisting of Ala, Ile, Val, Leu, Phe, Thr, Arg, Glu,
and Gly.
[00166] TMP compounds of the invention are made up of, i.e., comprising, at least 9
subunits (X7.X10), wherein X2_X g comprise the core structure. The X3_X14 subunits are
amino acids independently selected from among the 20 naturally-occurring amino acids,
however, the invention embraces compounds where X5_X14 are independently selected from
the group of atypical, non-naturally occurring amino acids well known in the art. Specific

amino acids are identified for each position. For example, X2 may be Glu, Asp, Lys, or Val.



MGAQ VKFKPLDALEQTLYEHWWFQQA LEGGEGG Fc L1-4 (N) (SEQ
I D NO 1668) MGAQ EDYMPLDALDAQLYEQFI LLHG LEGGEGG Fc
W@ 260202400) (SEQ I D NO 1669) PCT/US2007/009712

4GAQ YKFNPVDELEQTLYEEFLFOQHROLEGEEEG Fc L1-22 (N) ( SEQ

ID NO 1670) MAAQ SNFMPLDELEQTLYEQFMLQHQ LEGGGEGG Fc

-14 (N) (SEQ ID NO 1671)
MGAQ QKFQPLDELEETLYKQMLQQR LEGEEEG Fc L1-16 (N) (SEQ
ID NO 1672) 4GAQ (KFMPLDELDEI LYEQFMFQQS LEGGGEGG Fc

Both th}ee]lgttérl\d%:)d (siviple 1eEeMb{%\gg&?n[s)@6QﬂﬂmmE@_ddWLQ@ch case,
EGGEEG Fe
the abmalmaeLbEﬁMWm%@f tﬁeé@@@w:@ly-eccm&g PRy nosgedsts or

well- kh%h@an&@g@thgé& %&?@W&Yﬁﬁy%h@&%m@mmemmw

(excem/@x@kyrm E@\@\ZE@NIP{RW MBS (s well as gl ofhey corapoynds of

e ny e} P p AR S RLOFL EGHOYBMRL R LHOROSRB lso provides

revers@@MP bmigcuBsdaewek ag Raqlll mhmeptidmimle@dﬂwsein) wherein the amino

i S My e o A e

revers€onh mblédu)e §HAhE tHo dﬁ@naﬂ@&ﬁ:)ence X] Xp.X3 would be X3.X5.X1. The
M Fc- GBGGGAQ GQDLRPCEDMFGCGTKDWG LE  Con 1-6 (C) ( SE
inventjqn g progiiey refrErevesedMBmpatE@EeNell @s Wrmatgrhenmplecules of the

mvcnt&?@esg’n @ ééngLgechl\p/lﬂlk% %%\g/‘)ﬁ}'\sﬁRaMP tEhe acrglr?o 1tc_:r12mn%%)to (cgr%)(%xy

terminaDse@enckGE Fmin afids GREARACH FEDikRdue Rbaraehofmnl ! ¢gratiomers in
T™MP 72 %1edred t6 e DR bR sNer £384)
[00167] = Exemplary TMP compounds of the invention therefore include without
limitation the following compounds:
IEGPTLRQWLAARA-GPNG-IEGPTLRQWLAARA (SEQ. ID NO: 993)
IEGPTLRQCLAARA-GGGGGGGG-IEGPTLRQCLAARA (cyclic)
| ' | (SEQ. ID NO: 994)
IEGPTLRQCLAARA-GGGGGGGG-IEGPTLRQCLAARA (linear)
(SEQ. ID NO: 995)
IEGPTLRQALAARA-GGGGGGGG-IEGPTLRQALAARA (SEQ. ID NO: 996) -
IEGPTLRQWLAARA-GGGKGGGG-IEGPTLRQWLAARA  (SEQ. ID NO: 997)
IEGPTLRQWLAARA-GGGK(BrAc)GGGG-IEGPTLRQWLAARA
(SEQ. ID NO: 998)
IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA (SEQ. ID NO: 999)
IEGPTLRQWLAARA GGGK(PEG)GGGG-IEGPTLRQWLAARA
(SEQ. ID NO: 1000)
IEGPTLRQWLAARA-GGGC(PEG)GGGG-IEGPTLRQWLAARA
(SEQ. ID NO: 1001)
IEGPTLRQWLAARA-GGGNGSGG-IEGPTLRQWLAARA  (SEQ. ID NO: 1002)
IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA

[IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA  (SEQ. 1D NO: 1003)




Parent: Conl (C) M Fc- GGGGEGAQ KRPCEEI FGECTYQ LE WO
2007/ 124090 PCT/ US2007/009712 118 (SEQ ID NO 1685)
wa200912890 ved Affinity- Peptibody Sequence ( SepCT/tiSN07/909712
Mat ured Pbs 4- Fc- GGGGGAQ LCEWCEGY EDPFTFGCEKQR- LE
12-9-3 (O (SEQ ID NO 1686)
M Fc- GGGGGAQ MLDYCEGVDDPFTFGCDKQW LE  12-9-7 (O (SEQ
ID NO 1687) Fc- GGG GAQ HQEYCEGVEDPFTFGCEY(QG LE
12-9-6 (O (SEQ ID NO 1688) M Fc- GGGCGAQ LQDYCEG V

IEGPﬁ%mmGG%@GQEd@LK@@AW ($E@9)D NO: 1004)

- GEGECEGA LLDYCEG V FTFG C EN LD LE 9-
Fo-IEQRECROD MOA TECRARBN o SSER SBr 1 )

12-9-1 (O (SEQID NO 1691)

M Fc- GGGEGAQ AQDYCEGVEDPFTFG C EMX-LE 12-9-4 2)
Fe-IEGBEQR QW NOA RS SHNG-IEGRIERQMD-AGBYCES v (SEQ. ID'NO: 1006)

EDPFTFGCEKQR-LE 12-9-C1 (C) (SEQ ID NO 1693)

4- Fc- GGGGGAQ KLEYCDAVEDPFTQG CDNQS-LE  12-9-2 (O (SEQ
IEGPTIR QWL AARY) -GG GCECTRGIEGDTHIRQWE. AARBPET (RISDNHP NO: 1007)

Parent: 12-9 (C) (SEQ ID NO 1695) [001631 In addition

to the TMP conpounds set out in Table 6, the invention
Fc-GMBGPTER Q WLANRASGPNGIEGRFLRQWIAARSA | (SEGhdDASPet?Q8)

TMP conpounds conprise the follow ng general

structure: TMPl-(L1)n-TMP 2 wherein TMP | and TMP2 are
Fc-IEGRTHRQWERARRGGEGRGEG- G TORQWEANRAIRSEQ. ID NO: 1009)

conmpounds . conprising the core structure: X2-X3-X4

X5- X6- X7-X8-X9-X 1 O wherein, X2 is selected from
Fc-IEGﬁ?L&thAARD@t&tGG@sGIEG%@PTMCLMR@@@MA@} X3 is

sel ected fromthe grou conS|st|n of d d Al a
| group ? y( SEQ. IDNb 1010)

Fc-IEGPTLRQCLAARA-GGGGGGGG-IEGPTLRQCLAARA (linear)
(SEQ. ID NO: 1011)

Fc-IEGPTLRQALAARA-GGGGGGGG-IEGPTLRQALAARA (SEQ. ID NO: 1012)
Fc-IEGPTLRQWLAARA-GGGKGGGG-IEGPTLRQWLAARA (SEQ. ID NO: 1013)
Fc-IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA (SEQ. ID NO: 1014)
Fc-IEGPTLRQWLAARA-GGGNGSGG-IEGPTLRQWLAARA (SEQ. ID NO: 1015)
Fc-IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA

Fc-IEGPTLRQWLAARA-GGGCGGGG-IEGPTLRQWLAARA (SEQ. ID NO: 1016)

Fc-GGGGG-IEGPTLRQWLAARA-GGGGGGGG-IEGPTLRQWLAARA
- (SEQ. ID NO: 1017)

[00168] Derivatives



X4 is Pro; WO 2007/124090 PCT/US2007/009712 119 X5 is
sel ected fromthe group consisting of Thr and Ser; X6
WO 2003ateet ed fromthe group consisting of Leu,P¢T/€$2007/009712

Val, Ala, and Phe; X7 is s®lected fromthe group
consisting of Arg and Lys; X8 is selected fromthe
group consisting of Gn, Asn, and Qu; X9 is selected
fromthe group consisting of Trp, Tyr, and Phe; X10 is
selected fromthe group consisting of Leu, Ile, Val,

[00169) & Phfe u'l\o:é'htloﬁgﬂo leYRtemphated derfvalikinlthe ﬁéptﬂl%%ﬁﬂlonghlcle
erein, and nisOorl; and physiologically acceptable

portios &dst disquissadersiow) ofthe sampaunsise Sueb darivatives may igwEpYe télé§olublhty,

absorpét?ga%félo v‘%&? %gifrlllfg dn tﬁ%ﬁ% 5’1“(?@ ﬁ&p&ﬁ&gr JH ggtlﬁs;ma o

alternativieby elirninatk Wtanuﬁth eny andasgablgsidg- ef&lcegf the cprrmpndﬁ:;and the like.
Exer ,MBLNI NG 10, n tural aming acids or a stereoi somer
xemplagy derpvatiygipshifle cRmpaunqsIg WG po core structure

X2- Xlometcofmpbﬁﬂid ahsonee partiol MRted s cyidfe2For exaintpde, the peptide

. related strugtures are al so si bl erei.n,.one or .
portioRg o MBHECH Gf PP RGO LT IURIBA PGS (TP Vg, which
could I%??zewcﬁs@ﬁwséw orm¥lion. SFét diatibadtd efdriteNoh @i dpartion of

Xl 1, X 12, X1 3, -and/or X14 are attached to

cychzg%éer@%t’efﬁ?nsrﬁ'ﬁgab‘w?er ein X1, X12, X13, and X14 are as

?l | OV\EThe)éJmipéuﬁ@ |segb2irfKeddr tRnERCY Rar®Sd Blrb&idlifing between

, Leu, Ser, and Arg; X11 is selected from
moleophae gpowrmdnsths PERtiflegioripmmay be magified fagpntap one Sy residue and
therebl/He abtd/ & forrllaf i olgr\}iar cﬁ%@lﬁ'dé befd @4thedild MBleLBR. The
roup consisting o , Leu, Phe, dvy, Ser

compandl may also ¥& 3rass-lioktd threwgh lttfbﬁ’rtﬁmﬂgﬁf,@gm’l thermolseiln gh@»fm below.

Arg, Lys, Thr, Val, Asn, Gn, and Gg and X14 is
-selectedfromth @pé: i sting Ala, Ile, Val,
Leu, Phe, Thr, Arg, H/G‘VI%UIGM ™
conpounds of the n¥ Qtl re_pmadQuup of, i.e
conprising, at |eas subunl t sli( X2- X10), vvherel n

X2- X10 conprise the core struct uPe The X2-X14
sygbuni t@xe%r@nofé’ﬁeﬁ@dﬁ‘{l@@)m?Bﬁkﬁk‘é@(ﬁdﬁdﬁ:ﬁis@@ﬁl@&dfﬂ)oﬁhon—

anong the 20 naturally-occurring am no acid

peptidybliakage, Exemplary @aninsatidndinkages &g nﬁﬁarﬁasbw%? O QEAOINR-],
phospﬂg)gatlsnd gﬁfbtnlaiﬁl&,e[: ?theﬂd)ﬁﬂm-] Lh& [GNARONIH-], CH2 secondary

|éa non- nat y occurring amno acids wel
ammdiaadvnlkwhtftdmcpaudﬁl CEEONROF wherpim RO intaves abieydl- i dent | | fied

L5, Cort R T R s B nip By By NS Ts e aeytated o

modified to a substituted amine. Exemplary N-terminal derivative groups include -NRR1
(other than -NH2), -NRC(O)R1, -NRC(O)OR1, -NRS(0)2R1, -NHC(O)NHRI, succinimide,
or benzyloxycarbonyl-NH- (CBZ-NH-), wherein R and R1 are each independently hydrogen
or lower alkyl and wherein the phenyl ring may be substituted with 1 to 3 substituents
selected from the group consisting of C1-C4 alkyl, C1-C4 alkoxy, chloro, and bromo.

s. The free C-terminus is derivatized. Typically, the C-terminus is esterified or
amidated. For example, one may use methods described in the art to add (NH-CH2-CH2-
NH2)2 to compounds of this invention. Likewise, one may use methods described in the art
to add -NH2 to compounds of this invention. Exemplary C-terminal derivative groups
include, for example, -C(O)R2 wherein R2 is lower alkoxy or -NR3R4 wherein R3 and R4
are independently hydrogen or C1-C8 alkyl (preferably C1-C4 alkyl).



Both three-letter and single letter abbreviations for

am no acids are used herein; in each case, the
W@brariosi i ons are the standard ones used for PECEUDO7/009712

natural |l y-occurring am no &sids or well-known

vari ations thereof. These am no acids may have either

L or D stereochem stry (except for Ay, which is

neither L nor D), and the TMPs (as well as all other

conmpounds of the invention) nmay conprise a

cgnbi naf §9A11k bohe i £RPIREA ShthiadSther, hﬁeﬂeﬁ&ﬁho@@st&blﬁmross—
provides reverse TMP nol ecules (a s fo
Mﬁé¥§ﬂﬂ9

linking ity f& 8t iaf ek FRso] 3se f8h &thainpa It Mg r{%’em 39: 3814-
9; Alﬁeﬁggls ngg) ‘Fﬁfr&@ﬁ% AR Fipdynseapense of the amino

reversed. For exanple, the reverse of a
mzl ec u|Qnemm¢rg indiwiduek zrminogisigrepiduesds madified. WY aneusyierivatizing

agentsr%/ls m) Kheto IHL%t fﬂJ&Yf?&? P%tl’?&l} ?&td?ﬁrﬁ?aéc% s oﬂe{rﬁm’i Y&didies, as

ecu as we ecul es of
demxbb@nx&ﬂméhﬂoen descri bed herein) mhereln like a
vers term. nal .t 1 na
Socn et B £y R ek A Php xame
is SM@TCQ oﬂSﬁ&ahinyi&u-(nnah]leﬁmdbmethyl)c'y"NBhexamedl -tarbexiyléte. iThe NHS (N-

"D st f 001671 Ex T
HyrorousHiO T RFL Y GO RELPOTER I UPE HIRR co PR LR B ~ 7

optlmhh e0h& the BbmglexasEsMivdSieaction of the maleimide portion of SMCC can

GPTL AARA- GPNG- | EGPTL, I D NO
procep@gﬁtg%%el qtﬁw aé%& A’ié)(g(y& ﬁqqpc )whf ?’1 gccurs ata

much(fgf&.1 ralelhNGhe%8fhation of the amide in the initial reaction. The result is a link
GPTLRQCLAARA- GGGEGEGECEEGE: | EGPTLRQCLAARA (I'i near ) ( SEQ.

betwqemtmprcggr@; for pepTRIRGMtRARNCEEXIEXRILBte T REAPIGRRAD 1S

lllustljfiéggy %ﬁ%@of crosslinked Fab’ Rcﬁilents to horseradish perox1dase

(Ishik®@7 ¥t. al. mammwm(@&@mgwﬁéﬁmm al., 1991).

The u%io\\nlhib%\ﬁiig%wlpg&ﬁ FE&{E KA I%Am dcyclohexane- 1-

carbo291a)e) allE@TdrR@Mnﬂe@Wblm(tﬁﬁCé)l@mlc E@tﬁ_mmmls not needed,

allow&Et%E@ﬁ_eggv anel E@Tﬁ%%% P E@%ﬂth proteins.

001 70ECGPTL RQAIAA %m%lﬂc%ﬁﬁhﬁQ&MWaSE@ reddied\@ith succinic or

e b eSS S SR RS o

suitabl® B e MDA AvaB 400 AIpReTBMiINE RORa (IR deRidue® include imidoesters such

o5 metl 710 BT R PYHIPA RN PBG PP EGAL ORI TS |

tnnltwnégg@f%fﬁ%{:g%gﬁm%% R Nentahtdidhd3 Ml AvaRéaninidase-catalyzed
reactlon w1fh glyoxyléte

[00171] Arginyl residues may be modified by reaction with any one or combination of
several conventional reagents, including phenylglyoxal, 2,3-butanedione, 1,2-
cyclohexanedione, and ninhydrin. Derivatization of arginyl residues requires that the
reaction be performed in alkaline conditions because of the high pKa of the guanidine
functional group. Furthermore, these reagents may react with the groups of lysine as well as
the arginine epsilon-amino group.

[00172] Specific modification of tyrosyl residues has been studied extensively, with
particular interest in introducing spectral labels into tyrosyl residues by reaction with

aromatic diazonium compounds or tetranitromethane. Most commonly, N-acetylimidizole



| EGPTLRQW.AARA- GGGGGGEGEG- | EGPTLRQALAARA- Fc (SEQ. | D NO
1007) Fc- GG | EGPTLRQALAARA- GPNG- | EGPTLRQALAARA ( SEQ

WO DyoRe4090©08) PCT/US2007/009712
Fc- | EGPTLROQALAARA- GCGGCCEAGMEGPTLRQALAARA (SEQ I D NG
1009) Fc- | EGPTLRQCLAARA- GGEEGEGEEG | EGPTLRQCLAARA
(cyclic) (SEQ ID NG 1010)
Fc- | EGPTLRQCLAARA- GGGEGEEEGEG | EGPTLRQCLAARA (|1 near)
(SEQ 1D NO 1011)

and teF Qm{rgﬁ? THaRQMN- AR FHAO el yE G RPEAN M I(ShRo dddiviiiVes,
12) Fc- | EGPTLRQALAARA- GOEKGGEEE | EGPTLRQALAARA ( SEQ.
respecrlmelmo 1013)

| EGR .
0017 d 1d E?v dified
' %814) GPTLR(?/\L %ﬁﬁ ﬁme “CSEQTOHe
by reaptﬁpn\[@lthp@rj@}ilmﬂeq BGP'FIQ?@/\R) such as 1- cyclohexy] 3- (2 morpho inyl-(4-

o A5 SR T E T s b s i

aspart $0dind) glutaoyCEsEBes BEGY BeRQM #ioASBEaGeY ar@@mLaR@wAAﬂAues by
. ( SE D NQ 1017) [001681 Derivatives WO 2007/124090
“"ac“‘%t“l‘}c‘]wé%‘b%‘b’&é?‘lsz 122 1001691 The invention al so

[00174&pnt e n‘pjlaﬁaeﬁn)d and \aqiara@mg x'ehduq:sapay Ue demdlkiated\ze theoctoeresponding

rti,on cus th 0,
elutari A BEP TR < B GTROY s PSPy e Sap i e mitay
acidic k@bﬁnﬂl‘ﬂgh§ akithet! fbroh bf ﬁhesélﬁfdxdube fdliskeitiih thdszope Hﬁﬂﬁhﬂdﬁcmtlon

noi eties may, alternatively eli.mnate or atte
fi)éty r}Haé moieties

10017§hy un@é’éﬁef%lfeé"%ﬁeﬂéaré ¢ el acs by RipQ ARE GRYIdues P8 of

either |td) gl@mma@ﬁ@?ﬁ]'ﬁ@& YoRk@ihjz bAldoW @ersélR Clolktiehi G dRessIGkkihg See, e.g.,
The co ﬁoound or sone portion thereof is

Bhamé%leﬁél (%)éx Ehemnd9piitiHe portion may be

difi QYith &b &3l {3 8D sé-Bnking th i
oot 1 B Y 40 Fon a0 s g s

or thefrcfnmmqnehderwetwcﬁ tpartwmrslrtsg uplef sewnﬁe &aty op rcefpiaﬁrdﬂwﬁmolecul ar
veh1c18£ CS%%drﬁf gie%?rbééql dsl’ch?gc‘e%%f'ﬁ?sgigI@gL :ﬁ)% 5 1 ,3 -bJ('a?azSQéHPﬁy pd

I 0SS
phenybﬂtm Elutdcaldghystet Ndwdromue@uirmde estgxs, @ramﬂrele eiers with 4-

azxdo.lgﬁg}t/lqujgc@ﬂ@tnll%%fup IIH}%%F&E%b n#:glr(iﬁrg;(?]@iilt%% m?ﬁ%gtgrs such as
3,3'-diiin&bisfdudanbﬂlﬂgilpmﬁlbnaie] ak@ bifoh@nhkemalEheides qufblmcbxsr&}y

e e S e Bl S S 2 T e
azidophenyMdithio ffopibinNdate-yi€ld gHotoaktivatable mtermed1ates that are capable of
forming crosslinks in the presence of light. Alternatively, reactive water-insoluble matrices
such as cyanogen bromide-activated carbohydrates and the reactive substrates described in
U.S. Pat. Nos. 3,969,287; 3,691,016; 4,195,128; 4,247,642; 4,229,537; and 4,330,440 are
employed for protein immobilization.

[00177] Carbohydrate (oligosaccharide) groups may conveniently be attached to sites
that are known to be glycosylation sites in proteins. Generally, O-linked oligosaccharides are
attached to serine (Ser) or threonine (Thr) residues while N-linked oligosaccharides are
attached to asparagine (Asn) residues when they are part of the sequence Asn-X-Ser/Thr,
where X can be any amino acid except proline. X is preferably one of the 19 naturally
occurring amino acids other than proline. The structures of N-linked and O-linked
oligosaccharides and the sugar residues found in each type are different. One type of sugar
that is commonly found on both is N-acetylneuraminic acid (referred to as sialic acid). Sialic

acid is usually the terminal residue of both N-linked and O-linked oligosaccharides and, by



3. One or nore peptidyl [-C(ONR-] linkages (bonds) is
replaced by a non peptidyl |inkage. Exenplary
woenwpapdo dyl | i nkages are - CH2- car bamat e PCT/US2007/009712

[-CH2-OC(O NR-], phosphonstse, - CH2-sul fonam de

[-CH2-S(O) 2NR-], urea [-NHC(O NH ], -CH2-secondary

am ne, and al kyl ated peptide [-C(O NR6- wherein R6 is

| oner alkyl]. 4. The N-termnus is derivatized.

Typically, the N-term nus may be acylated or nodified
virtuelo? it8 nepdiflel hidfd mAlyicaffer Bxi@rgirapertib icethBighdlosylated compound.

derivative groups I nclude - (ot her an - NH2

t
Such sx}q@(r@)p\}pe mcm@ym the N}gg(cg)tmomp @h Nﬂmnvenzlon and are
prefeéM?‘glﬂcﬂ%q?ed b)Dz[ cé??&\?rm M&ﬂﬁﬁ%mﬁ%ﬂo@m@lh%&bpepude

ereln are each i ndependent ydrogen or
compopungs (e-gl; krymaaﬁﬂalmeqeas pughras G n?Hl?,ﬁéShal;lowever, such sites may
furthe B0 gié} §51 \gg}sgﬁhﬁae ofsHAThiHEHE Ehfgedﬁ,%k REGEH it A
[00178h| oro Otlamtpd@sibtmnoeslﬁcammwfm@ed@yd_mmlnmn pEproline and lysine,
phospﬂglrylléf%tn d)zf%gfgro-%_ﬁ) gpo@}()g bf férplecggfenleﬁég? ﬂ%&‘iﬁuéss gﬁ%ﬁ&l\ {)f ﬁm@ sulfur atom
in Cysj mhylbm\ ofithehiphardmino gasigs RS af@ﬂﬁne Mﬂﬂ)}ﬁsttdnne side chains.

crof B Sl R bR B 55, o

Francito), pp.579-8¢ €rgg3pn. Exenplary C-terminal derivative

00178%3;?8549%ug§ of]c o exangyg}twn% %ﬁéclm]egg :agthR%llJX level, as
well. TheENEAdHidnte BY dhWE&THioR of e OB pdlukll ImdybeedRhaéd 1 codons more
Cl-C4 al kyl). WO 2007/ 124090 PCI/ US2007/009712 123
compatible g’uthth‘?j spdostcetle fraEetp/ivicisdhnareterprdhost seil- yptlmlzed
codong‘afeekrﬁ)tv@pine\he @fO @bdol‘x& mﬁ& BY sOBNtREKd (@elﬂmna@é“restnctlon sites or to
kyl ene). See, % Bhat nagar et al 96), J. Med.
mcluc@h;dmlt rgsiricRen ax.tesgw thé?)t ajd am pggcessq eﬂ{ﬂ Aﬂ@@}m g¢lected host
[
. 485 HEPar By Sl RS MLl Uy ot
foregdggmcsleawacliamevm to react specifically with sel ected
[OOISQL?ZFP%DoQﬁ?peO rang%){ﬂégglrngggt? ggr?\?aélﬁfg? Alq(ﬁﬁ&r §epggu§e@ul derivatives
are thé yiwveaddsyribeiagioteoules ndmmgalecétortsxm&rnrmem'pk eadmsotSM@CSuch

Conjug}ic%‘l 1%, e5RegiptLy pspiyl ﬁgélr%?lﬁ?u&%sr%’ﬁm Sing RIRSINE Sgauenres.hpifind to
tumonydell§ r péﬁhegdﬂsﬁlﬁdﬂmblﬁbﬂks/hﬁy ®e iusedrahbprapeckid @ﬁtsSor\Ms tah aid to

surge e st ORI HSPaY o LT06 fete SrethstParer (e

radioifid&odi#38 0 §stdr RIDYS SI\/CC can pr oceed w t h anot her
rotei n/peptide containing a free sulfhydryl group
(Oﬂlsghl ch decherepgyticagenisctherseaniteated; dervialikes RAsseSs @ PbsHof
advan@Jge§ ﬁ%e@rﬂa@lﬁtdté‘um tbXth$ bl ralRASIbIR thatREo 1@ BB kdxié F Aministered
bet ween two proteins, for exanple
wnthoaﬁhp gmﬁtéhxpgmg Rrgwjdg@ by é}y pegﬁdgpfﬂqceﬁq {I‘é\qy jalso can reduce the side-
effect§ {Hat' S dial R upé’ of 8iaRbF BRI BidrMSth&hap§ B9$§éxhﬁ'ﬁﬁ§ ld:\@g' effective doses
fragments to horseradi sh peroxi dase ~(Ishik
oftheabnjugamsaa@crvoshu take et al., 1982a,b; | rragavva et al ,
I0018% 82, lf& gflﬁtco ugati a}'heru E'lﬁdélse of Sulfo SMCC
ul f osUGCI R 5 ﬁ el m donet hyl ) cycl ohexane-| -
car boxydlchoe?t&ab%@udl 4090 Xtrivam, 1Sd leding,i 236 Aginidmt angd2 13Bismuth;
organlc SO e
for gr s Al’l?* %bérf)gltqu? 12 t.JIdZtgg% |S§‘Fqﬁ FSeudél%xLRﬂ dhdotoxin (eg.,
PE38,aRi40y) 4y thalikeacti ng wi th proteins.

° partner molecules in capture systems (see below);



[00170] Lysinyl residues and am no term nal residues
may be reacted with succinic or other carboxylic acid
w@ndvgde4oees, whi ch reverse the charge of the |B&I/Ng1007/009712
resi dues. Other suitable mwagents for derivatizing
al pha- am no-cont ai ni ng resi dues include i mdoesters
such as nethyl picolinimdate; pyridoxal phosphate;
pyri doxal ; chi oroborohydride; trinitrobenzenesulfonic
acid; Onethylisourea; 2,4 pentanedi one; and
t{ ansagiduas @r%ﬁﬁmqﬁﬁfu“&a&ﬂlbx@ﬁaﬂﬁe} tha¥éaumsiih @k Srure systems or as
1001711 Argi nyl residues may be nodified by reaction
tracersyiespeciatly fondiagnostisse)aabd on” of several conventi onal
rgagen t@% al , 2, 3-but anedi one,
Egt]o %exa%ﬂaslrk%ne angtgirﬁ?ﬁg?: drin. Derivatization
[00183)}f ar ngy:IUSﬂélis amlqneﬁumﬁwonmated [derivativgsis vye ip& capture
e for
systerf el SRy R b A8 E R e BRARHSH wBlid Bimbi@'h benign
capturE Imaﬂeculeamtcapmaa/momute ww'nllu be Iablegp Gpg.sﬁctﬂlyl bisgd maa aeparate

as, the ar ine e n-.ann
effectap|eEHie HIHFE ek SR0P o § FDU) P AT HERe EEAfE Rehicte
conjugdtetiindtbcait dshey eﬁfbbtor\mbhculéawduld bk admllrl‘ik’CGfedStb thepatient. In such

I nt roduyci ral bel s r.0s
a systgrgglRe |egfﬁ '\R?F’ﬁ’? célt o‘ﬁ%‘l‘lfig‘a?ﬂ? &z ?1‘1 Bﬁfﬁ %‘Eﬂ? °“"db% the
vehiclk &bhiphied GapiubamelechiRs thus @Riihnizihg dibas:efrc)sidemfcbcwl ‘FhéABhicle-

~ 2007/ T24090 PCT/ US2007/ 009712 124 _gd i

conjugated meiacklsieeHd havas eelatively langrhaliiie byt stopld bg bepign and non-
toxic. SPREL §1ﬁ%ﬁ'ﬁm§n£ :prtf?mg 8F by@irh¥Reules EASREFArt ¥©d ¥nown specific

1001731 Car boxy dechai n groups (aspartyl or
binding| pairieyd- )bxmary streptguidimrdrgan yesyldrem @sptlctg/gqné@érpnwthods such as

imdes (R-N=C=N-R) such as

those%stccgb exy -3-(2-nmor phol i nyl -(4- ethyl) carbodiim de
(00184} | - Sukly konjBgdtdd derbvritivest may derpeerayédienmgihods known in the art. In
the caFeeg{3 %ruk) ein e&e ct re m&’%ﬁ‘\’,%?? ég’ Fg&?@ﬂ%&é& er?d?)goxqu EW]Jnolecules can be
expresed bfl msmﬂ pmmmmm cbyrelaltxsaﬂrﬂﬁreomtmm rashioisotopo nenjugated

1001741 .d ut am nyl and spara
deriv Y P T h TSP B B AP D U BT e i (Gt
Denv{it@\‘t‘dsdﬂdﬁﬁmsﬁilgt@tmaixb‘égér)ts ot hﬁ&ebfaiaﬁdxﬁhseﬁa)abepd:pamddﬁt edample as

under - dl aci di conditio
describedfaribe BRePrs e drrtalMyed o Moteeh R Eplepipd 5 Sapture
systerﬁ@%?% p%% &1, Tt exaftipld] ld?&eé‘c&be@ﬁy tiRppAsfs] ﬂA}énaHp;ﬂCtatlons and
aci d resi dues or other noj et i eltl_g{%oellmnate

publigatiens fromeNehuiMegleenies eBplpEFd TQUQ%a Mmay e prepared, for
1eO5y thlel Jatd tSR€applictions, BiPHARAkoR fréth NdoPAGR) , J.
emm]ﬁ/&eo&§ elﬁ ng%pa381 p9c l1061051761 Der i \ll(i)itl zation with
[0018§lfunct!(£h!ﬂE_ agents is useful for cross-linking the
[OOISWEpt | defge &ebr{nlaﬁ b qufileQ Gite Gf38dncd %?'ayﬁﬁét\bﬁé vERicR attached to a
ter-inso esu port matrix or to other
peptndmbromb|tle@urtarrmnvstﬁ@reanuscmmmmoyamgef@ne 108 She. arinR;agil residues.
MultnB%ev%chl%shqg!x ngo g ufkd. }r;l'o?]e‘l'zgggéts glﬁF@éQﬁ%ﬂ1¥ Itﬂe ee'hxcle The Fc
are, PErEAl ydroxysucci ni m d
domagstey be fised _t@t&aﬁp beC tersmeal of mempndesgmadbgt_hl the amd C termini.
00183f 'SS Lo Ihlﬁ ?ﬁ?'aéﬁ“e”ré B efé%ktg o'PﬂQ'e 1%%% e ¥od Usthhent is either a native
Fc or 3n Fe-vdribi dﬂiesﬁmmmlngbmnd)sbmce joff treartatiye Fanig in one aspect, of human

ongmbzlmfdurplg)t',llg gﬁemrarttni\lreeém oéE meng e SF ank%'I Gciéslél-of immunoglobulin. Native Fc

domains are made up of monomeric polypeptides that may be linked into dimeric or
multimeric forms by covalent (i.e., disulfide bonds) and/or non-covalent association. The

number of intermolecular disulfide bonds between monomeric subunits of native Fc



mal ei m do-1, 8-octane. Derivatizing agents such as
nmet hyl - 3-[ (p- azi dophenyl ) di t hi o] propi oi mdate yield
wW@bowro2oPe vat abl e i nternedi ates that are capabP@r/v$2007/009712

form ng crosslinks in the mresence of |ight.

Al ternatively, reactive water-insoluble matrices such

as cyanogen brom de-activated carbohydrates and the

reactive substrates described in U S. Pat. Nos.

3,969, 287; 3,691, 016; 4,195,128; 4,247,642; 4,229, 537;

4 e

ot B B Oh ATy EBLARE ohtarp (2 'g%‘?. oA a8
IgGl, (Ijg@ﬁﬂgGﬁalgﬁclorig@m%nDlny epemplerodemative fc ¢ a disulfidghondeddimer

0. _be { "
resultlg grer aP?pa*i)n gj_%leélt?q%scydil ﬁ‘l fg%éécgﬁ§?+ gt & gld%b?:ﬁh%céegﬁ ééa:lds Res. 10:
4071-8er i ne ( Ser ) or threonine (Thr) residues while
oonsl.L ™ Rl PSR RHER B £ PP A AR o BAPLAA hen e
appropi¥dle &ystéihe Teh;idues akeepresent,amiesd paxamylaa o1t tioned :Ife @)(@eptt that prevent

proline. X i.s Qne 19 natura
cimertan P HBOE AL ReBrs Blt f RS HEMYs hat normatty
form <ﬁ§1ﬂﬁ8& Ho&dEs iRfthd\FE _tiﬁk&chr@wﬂn@eﬁ ion k&placedlbygnRaaetidaesiare
and t he suglar resi dues f&und |n“§_tach tc%

a .

monoggeri¢ ghaing Wilbgenargibefosm & n@ry Yfiﬁﬂiﬁ?tyfafsa?ﬁd The term

"Fc" h%&l?%tllikeh %o Medf %B%‘ bpﬁ‘l&@fﬂrﬁ‘)‘scthaﬁhﬂvé fRh6MmeLdhd RatAfe dimer
stalic acid acid is usually the termnal

(disulfidsbendelinifed snedifief dimed (i bcs PRG/REROEP e bkl ¢ad
modl@g}g% Q&né@é 20044 260989, PCT/ US2007/ 009712 125 virtue
'S negative chargé, nmmy confer acidic properties
[00189D t he Aginatath ﬁca/taedntc @nvwnblle veBighds withia (thg sqpirg obthis invention.
orated in th
A“at'ivﬁg:g PN SRR ™S %Odl er ab I{'/ﬁng )?(c:glgy at E‘S)%bd)ydgl {gdelﬁ% tothe
salvagdltetdpgorrie amaiitainad] seprimiurcampin O St7m334qddl qmdéyﬂ %32478 In such Fc

vanarﬁags)lglflr&g%g&é)yg OEEI SﬁmgﬁmTEes I;.),ga na? i%% ﬁ]l'all‘t: rov1 Cg%aé:t a t e%rures or

functxbﬁal%)tfi{'lh)ehd)tcreqwré‘cﬁm t}féy’(iilhxetﬂodiecpte@ of dtuls &m/elnnon\/n Olna mdyaemove
art. 0178] Ot her possible nodifications .inclu to the sit
these Pﬂ%?rbdx rm@nl%ﬁuw tingordelgtipg residues, laﬁfayﬁﬁa?%j Ues fnig the site,

or trufatil¥ PoRIONs cBhAiHIAg fHe sHel Yhe Q{sei'tbd Sﬂﬂwstxﬁﬁéd ftsidaes may also be
oxi dation of the sulfur atom Cys, .nethyl ation

of _
altered ping fds. ARFES RAPHARBIMFUIS,E Dramidg i e vaglgts may be desirable
for a Mrﬁﬁér%‘f?@aﬁhéj Qevdal dTSwhicHARIda5irbRd HeFédh. eEﬁémpﬁH? F@ Vb ghts
Mol ecul e "Properties W H. Freeman & Co.
lnCludEr!aﬂ'@F‘S‘Gfbal“d $RAueTIEs 6 Whi [00179] Corrpounds of t he
prle%g{é%_hﬂ%‘{%tlhqpsme tbcﬁudcf@ﬂﬂﬁﬁgx &k rérh@v%dcﬁ‘f@nlnoveﬁsmay avoid
DNA sequence of any portion of the conpound
reactnmayvnaa@tbmyg@mer@r@ajmg@rm preseptpatthghest ge}l Hsqde produce the
mo]ecﬁlli]cs o%h?ﬁ@'ént‘fcﬁ ! For tg{s p'tzlga %g lsth% rcyé!?i]ﬁg V(%ﬁtlairnﬁ Qé'ﬁliéﬂ't befle N-
termxﬂcsdnmgsbﬂ‘ayndmedsub&}tstdlmﬂ residnes may he dahe@drcewbsttwtueé wvith other
§S t,0 d si |
aminG 55§, LB B TR SRRy U e ch
Fc doafilis. cahzdll\felm aldémetic Rk domamdhgephemeoﬂﬂhcmmv@@ﬂy
ggy u‘g?}é@‘l’)fg ! }ﬁ.agg 1%{368(?_@3 13 1t <¥r8 68mpgtetge witrg gel Dded host cell. For
exambl@xbtﬁb @ePretaed e P seqaémdee&ar the N-aamises ofo:‘ typs:ef ndtive Fc, which
derivatives arethe above- qubdm)

may hegRrQREP Yt BRI YFENZYIng (i FsCO bfUP A5 .Pa?lgbetlggggpepgggﬁg One may

also add an N-terminal methionine residue, especxally when the molecule is expressed

recombinantly in a bacterial cell such as E. coli.



conjugation is especially useful for nolecul es
conprising peptide sequences that bind to tunor cells
woroopaz4eegens. Such nol ecul es may be used as PCT/US2007/009712

t herapeutic agents or as amsaid to surgery (e.g.,

radi oi munogui ded surgery or RIGS) or as diagnostic

agents (e.g., radioi munodi agnostics or RID). [00181)

As therapeutic agents, these conjugated derivatives

possess a nunber of advantages. They facilitate use

0f AOQdriisn 8fheNLEUrfHiSEN SHESativRFc i¥Pdthéhedao ipadiehit thermmal

adm nistered w thout the specific binding provided by
heterog¢neityyhangapessaiindeselentra host sgll cEOY thisqygResernenay delete any of
the ﬁrsqufOQﬁﬁl o%@ﬂtreﬂhﬁ&rﬁi thdR -8 RinGE, JarithdriPihodd8t positions 1, 2, 3, 4 and

henot her apy facilitating I'ower effective doses of

S. the conj ugatl on partner. [00182] Useful conjugation

p [

15 ORE T e B Sexich el RaRElRARe RutfheBThalle Spledly
gl ycostytax¢d1(e a1 aspaxtagaie[) made:lohfﬁe tstytocb)mmsmh Sushpesiduetsmoaake deleted

endot.oxi.n and the like; a partner
or subjfpted yigiu {ﬁy%ogg ‘?‘Fr S (%1%%‘ Bel ow) : WO
29038i1d2 0 elPiH irltBBﬁtﬁH'{ @ﬁB Tamplehdnt iuob asithe Clq binding site, are

removElofeanapls e may Selels o st B speREgpFRumth 1gt.

Comp HnaGhp Q&tnhl@mék&%ay ﬁftd)elbdi‘lyﬁtﬁgévﬁb dorae Matedudespf,this invention and so
doxor ubi cin). 1001831 One useful adaptation of these
may be gupidga path yeh AR EEV9EEG s use in a capture system In
SHCRitas % TLRBVed thet AR 6iHdinio Fd’h%cé)i’t@x%@iﬂﬁerltw&dl%ge receptor.
woul d conprise a benign capture nolec
A natiye e mray havesites or iparagtion wilh) certaiy \gleéecwf% ﬁFlFSy‘hB‘i 31 nptrequired
for théﬁém%@ltesulessfﬁe?%semheam& aqlarmrm@ wperﬁc%d exanpl e,
toxin or radi ol sotope. Both the vehicle- conjugated
ndl dbelAdDaadite h%reefdveétbpqﬁw&mr ekngyn i the art; see, for example,
nm_ni f
Motec friingl 307 6334 Bt bepl S PABIRC BT IR e sites, as
well, amhent baqurreld fw thdrfusionahpleceles offhegatsedt imapntinneand so may be
| ecul e, thus mnimzing any toxic side-effects. The
remo"\r‘}ghi cl e- conjugated nol ecul e woul d have a relatively
| sngvhe the lniafige Beiis dedivkd filoen baon-giomandntibedy, tlemative Heenay be
specific¢c hindin ortions bot h.nol.ecul es .can, be. .
humanied. Toprcaiy BRI 1 T vetionarny DaRORs S 63 BRidyes in the
non-hiinaf RhEV B¢ w)th%smlad% th@ S hornk01p foamd irtleurganedtivel Fan Techniques
met hods such, as e descr] bed herein. 1001841 Such
for anew)u@laﬁea%m%weﬁieown Mtepared by methods

[00195]10Wn 'A[h iltk‘?mﬂfv% vehitle &Bﬁld%&ﬁpr@feuﬁ) gl |iepti@é, f}ﬁﬁﬁ@é antibody,
nol ecul es (e.g., Pseudognonas endotoxin), such

antibogy) FEEMeBS @ MAYEnolESHF (5 8ea PREIURIRAICSPBIPEIRY Gapahic of binding
toa s;{é%é SedgiNe %%ﬁﬁﬁt biCecsuld RadisO] SMiQP 8 poffepidd &fldescribed in

vatives nay prepared for exanﬁ)l e, as described
U.S. RabrNo He7 3EXK, assvi:Cbéwl ew%ée Prestaetral.y Bentidsg could also be selected

by ph%é’ena(sﬂ)ﬁg B b%(&lﬂé 93({1'1% 15% 3 E ré@eg{o‘PbS%h %zﬂ?édé%%%%‘!’oxb&ndmg

SCr |
compeuntdsaoelgls¢ quhgtedIMWe ithe @qambb))f "wbidde Landsare withyy e scape of this

ll’lVCDthlp. Y& vehicles should be selected for increased half-life (e.g., by avoiding
sequences recognized by proteases) and decreased immunogenicity (e.g., by favoring non-
immunogenic sequences, as discovered in antibody humanization).

[00191] Variants, analogs or derivatives of the Fc portion may be constructed by, for

example, making various substitutions of residues or sequences.



systens may be prepared, for exanple, as described by
the patents, patent applications, and publications

wo cwmd®eRx. Mol ecul es enpl oyed for RIGS and R@QI/Osz00b@9712
prepared, for exanple, byidhe patents, patent
appl i cations, and publications from NeoProbe. [001851
Vehi cl es [001861 The invention requires the presence
of at |least one vehicle attached to a peptide through
the Nterminus, Ctermnus or a sidechain of one of

|0019i]he am\/‘l?iaﬁlcdog aﬁﬂSgﬁMﬂ%cpthé fnicRide iN®hiicH Gsridney V\ﬂlle&ﬁ’n one or
used. In one aspect, an Fc domain is the vehic

more alrn@op@ld %ﬁﬂPﬁSW%@‘@Hféd“‘PBo 8F8 SRARACE: [nSFRIGN iy be located

at elth%:pgr PRt S n%F th&prdt@h hortxh%#)\!: %tl&éde\frmuﬂ'mtenﬂa@ Bk of the Fc
varil ous enbodl nents of e I nvention, the

aminowmbsmsnmcq dnsdrtipre variants (Witheadditions} residues awrhea At botirigrmini,

can mgf“é"é rf‘(?rgex%FnL}Hjé q:usci&lfl élcoqelgg aﬁ&“éro%é i\ﬁglu’ég‘f% a;t?wgrhcmgs or labels.

For exaffipdelitheRt moldimale)ﬁ'lag nptlmiakys:oofam’l mmi}htyghmah Mat, espegiapewhen the

molecyfyis PIFIARAR TR By Br reclprar Rl brohlRiel Bl ey

[po19gpval ent (i .18 Fc déigichfvatientbomdsyr rﬁm'd/aﬂ‘rmm ocid cesiduiesiih an Fc
associ ation. The nunber of r mol ec r disulfid
PolyP BRI DEFIBER. (OREHIRISen bE SR EL “Ene Al Roge it ¢ Fe
polyp& i€, d2d R VeV JSA0 éf %Wﬂeglduég‘z'ltﬁm he lﬂc&ﬁnﬁé\ a@ﬁ&:quence
fromone to four depending on class g
Deletipg E)anetpts,stbﬁr@fcggsmelé;dﬁ all frag@’;@n@ of] p@@f pql%@gtxd? §Avet ce.
[00194pGA2) . (ne Iﬁ’f@@ﬁbﬁltﬁﬁorﬁvﬁ%ks\/ 8né&6r mdrédamino acid residues of an Fc
di sul fi de-bonded di mer resul ti ng from pa]pal n
polypeptifiesare mm(@jufedgp@dFg@afege\@tllgp]twg@qhveeqcsgpes Pg)g\g)aspect the
substlm‘fﬁ)lng afe é%%%%%atp@esm nbfhire aﬁ&) Z&ns%}vatll'g Qﬂ%&utl&ns%’f' 9% E&p@%re well
t hat mononers w || spontaneously dinerize
knowmhethetalme Ala@pat@mly,ahemystn@ ¢robragey sipsiitutipes thakase glso non-
unl.ess nt
consef 557 B s ARRGS LTIt i SBed Mg
[Btochd‘}ﬁso‘y,SZrell ErhtmnstdcthsPubhsiters; dnerdleivyY orkdit 87 i pp7117dgand set out
B qs |ln the Fc dinmer are renoved or replaced by other
immefatqly BE'OW- t he  nonomeric chains will generally forma
di mer through CONSERYASTIVE SUSSAATIUNEONS e term

'Fe" [ an any o orns: the
nagfl\)/ée%nmon%ﬁgég{ ?Se di mer ‘I“Z‘E‘F‘%%f“.f’de bond
l'inked), nodified diners (disulfide and/or
NamGeMathedibgdhybit)i nked) , and nodi fied nononers (i.e.
derivatiygs). 1001891 As noted, Fc ypivagnts are
sui tabl e vehlcles wi thin the scope o;\§h|s i nventi on.
A nat Pvé"¥®my be extensively nodified to forman Fc
vari agt Sulproeiaee bi nding to the salMage receptor is
mai nt @i, @Rkerligee, for exanple WO 97/ 34631 and WO

Qé %ﬂe In such Fc variants, one nay renove one or

LEf 225t 4 native Fc that provi de_ struct ural

featuﬁe§“@@xﬂfunct|onal activity not'ngU|red by the
fusi om. mali®sul es of this invention. ®&@ may renove
thesec§gmg§,9 for exanple, substituging or deleting
resi dues, |nsert|ng residues into the.site, or
t runcdt iHGP8 ti ons containing the site. The inserted
orPositivebt ghengedlasicksi dues may al so be KBFtered anino
aciidisive§dRdiged gacaept i dom metics or D-ameno acids. Fc
vari ants may be desirable

[00195] Alternative, exemplary conservative substitutions are set out immediately

below.



for a nunber of reasons, several of which are
descri bed herein. Exenplary Fc variants include
woredogaedoes and sequences in which: 1. Sites i nROI/USHOT/009712

di sul fide bond formati on at® renoved. Such renoval may
avoid reaction with other cysteine-containing

proteins present in the host cell used to produce the

nol ecul es of the invention. For this purpose, the

cystei ne-containing segnent at the N- term nus may be

truncated or @ONSERVATIVEWSSBSTYITOTIONSf1Ied or
substituted with other am no ac

seryl) . ORI RS no FREnBbasy SPESTEmEIeY | he
single chain Fc domains can still forma dinmeric Fc
domai n that ighald together non-cavalend!ly. 2. A
native Fc is noquled to make it Honﬁ conpatlble W th
a sel ected hoéfe For exanpl & JiCh nay renove the
PA sequence nésr(™) he N—tern1nus‘3ﬁfbﬁtypﬁ$al native
Fc, which maxsga®)recogni zed by a digmstive enzyne in
E. coli such as gollne i m nopeptidagg. One may also
add an N-term hal’ met hi oni ne resi due especi al 'y when
the nol ecul e F4®&kpressed reconblnaan‘ in a bacteria
cell such as Bu@Epli. W 2007/ 124090AdBCT/ US2007/ 009712
128 3. A portiQn z)f the N-term nug & 1§s,Rafive Fc is
renoved to pre N-term nal _he enei when
expressed in angglected host cb"gﬁﬁgg‘gﬁléypurpose
one may del et éewdy of the firdie V8 MasiMs Phei d
resi dues at1 t ngs ¢ t zr m gus,5 pzrt | &4l @) Asnt hose at
posi tions an re
gl ycosyl ati on sﬁ?gs are renoved. eS|Jhg§ that are
typically gl VoYl ated (e.g., asPaYddint® may confer
cytol ytic respen@®@e. Such reS|dues meglybe del eted or
substituted wigthsyngl ycosyl ated resigyes (e.g.
al ani ne). 5. Sjt%g involved in inter ctlon mnth
conpl enent, B'4s the c 1 q blndlng site, are
renoved. For &wdM| e, one may del et eTdr substitute the
EKK sequence afrdyyman 19G 1. Conpxm&amts&ecrU|tnent
may not be adya geous for th I this
i nvention and sgk§nay be av0|dg qﬁygﬁ%ﬁﬁgn Fc
variant. 6. Sites are renoved that affect binding to
[0019E£ recept or sFoqteQ%'h @?sténé adsyRRS cﬁrﬁﬁgﬂélg{ed or @e;ﬂé’éeh\&ﬁth other
may have sites nteraction wth certain
ammdohmdsjtoqslev@t 1f¢ratat1an@f somne o gl idisadfidef gypssiinks ﬁﬁ@pé:ﬁ Sequences

ecul es v
o [T 38 ORI D50 003 BB Bt e o
or Sek naswndthertedxempid, malkficatioos n@xaﬂqol be, mada'dloenlgrodmnuho acid
substiigns\éy abals e ket GG fler @) sl L bERplsthent (1)
bmduﬁglﬁtd;) andvet &ﬁ(Bl) eBlam‘ the bﬂtllpn’dg&iapbnddmv eelt-imediagerticygotoniyty (ADCC)

removed. en_the nat,ive Fc.is derive oM a

. S i e B SRSk 40l B o
as uséﬁmr@ial IRbr ekdinple)ge8IM6leculBEimmendiogy,ond. 19, /No. 5, 633-639 (1992)

substitute selected residues in the non- hunan native
with gegargy tp A PEEisiEEW Bt are normal Iy found in human

[00199¢t i ve Fe. TEkBWisdUSSe or more tyrosine residues can be replaced by
phenylalanine residues. In addition, other variant amino acid insertions, deletions and/or
substitutions are also contemplated and are within the scope of the present invention.
Conservative amino acid substitutions will generally be preferred. Furthermore, alterations

may be in the form of altered amino acids, such as peptidomimetics or D-amino acids.



for anti body humani zation are well known in the art.
(001901 An alternative vehicle would be a protein,
w@oiogpepre de, peptide, antibody, antibody frapeEN$2000009712
small nolecule (e.g., a peptti dom neti c conpound)
capable of binding to a salvage receptor. For
exanpl e, one could use as a vehicle a pol ypepti de as
described in U S. Pat. No. 5,739,277, issued Apri
14, 1998 to Presta et al. Peptides could also be
[0019@‘9' ected DbycRAARG A SHth&YorhPbudd MSY Ao be deAfathRRAs described
al vage receptor. Such sal vage receptor-bindi ng o
herein fonprplides i&r. dearirgymogificatiers etherthan insertippadslpdomnor substitution of

ino abl YeSilifie he Hodi &o9hlehfthShardr8VAlihQlde f
a"“n°§ﬁgﬂe§g ?%ﬁﬂgﬁﬁﬂﬁ ﬁ%éﬁgﬂggﬁggﬁiﬂgfgr fncregséd _l .? o
exampigchemidabbgreligg withypokwroérd, linjds, otlpn onganic, and deprisanie meyeties.

. proteases) and decreased | [ Ci PRr
DerivlyGep1 15 o OP g P T L B e Bt iR gr may be
designedto ety v virpetingadapadi)y. for BRIl fpegtide amtesired vallngsswes, or organs.

derivatives _of the Fc portion be constructed, by..
[00199]5;r  exanpl & 1S AERIPATOAGA? 8&%“@5%%’??? Eﬁcf%tﬁgggﬁlqge%q%adrég fthe
intact g% Orrﬁﬁéﬁlhlgzlﬁd\}é‘setﬁe F\é@(aﬁQﬁﬁ/cbla'&ﬁﬁﬂd Bﬁﬂl el %Q_ﬁ&ﬁlibﬁ dedc2ibed in WO
: /ari an or apal o ol'ypepti.des.in e
96132478 ¥4 AEFTHROSPRIER St BREEHOR Tlbatea i ey qrembers of
the clds€ 8 floftuftd ARLIENREBY afPc hiéreArd Shaoke itlht 28Id&BEBed in WO 97/34631,
Insertions may be located  at either or both ter

3 M " . nl .

entitledf' Immanpglebulitr Liks Dagging avifowrreasiieldalili Kisn BotibpFile published
' ' bftb5 SAMEPE Bted DY B créne.
PCT a@éﬁ%ﬁ%ﬁ%?&%{ {Bﬁhgﬁ&r%ﬁ?@%g Zues at tef:i t her or both
[00200kr i nWSP camponentsde for exanpl e, fusion proteins and
ot ei i ' ' ' . '
o020 511 BSriighiFbe BUALoAELS 005 Bpphedeichs ohetusr. e wrs
moietNof thienislatuld/betay tedpendhat oy unbrenchede Forthesapeutic juse of the end-
expressed r.econbi nant in_a.bagcter] e :

produg SRFEar iy 85 P B e PR i R se Tt OMEL, Eesied
polym@fiisneleztédbas&bomnl s donsiderabions gow ket thd pobmeer conugatd will be

use P 0 5ot S e o S s provetysi
and othESédhdRIBratiohi Th VdHdbubaspdtts) theasvieth gt @ipleciutar. weipht @ftdacin water
variants, therefore, include all &Esgqggts of, an @B dab
solublg ppipymegsis Berweer akerte kKpdabput A0¢-kDs e oy > kDa and about
50 kD425 dtRBES ab R §2 RDaENd b G 41k BE hd b&Siedh @50 f20Dd4nd about 35

?olypeptlde are rempved and repl aced with alternative
kDa. freyétcether pspeshibe mqlerular weight of saeh Pelyfres isbesvgen about 6 kDa and

about 9? rﬁﬁ{. ViHel t¥fn M Ebduet 45 Red@ RerefPAREIYGIghYBt, Sadisdts tHhd i pFeparations
of this type are well known_in the art.

of a waler ephuhic padymer, sorae imnleqwl esoilleweieh seare s et thag e stated

molecull@wef %e?lgraﬂgpthe %8%1@? Eﬁ%bl\égulaﬁ&%{%lt 8f the more branches, the
conservative substitutions are described in Lehninger,

highef Bic pohyemérgirotgin @tid. Ctherisiges nvipr heruseddapshding on|the degingd

T

on bidTEARAGEERIyS ThCeaeliNBardling; thdategpeel arraqknftintigbmibity and gther

knowr';_\I elf e(r:]tgtolf g w/_z\xteLr s%lu\éleppolymer on a therapeutic protein.

[00202] The WSP should be attached to a polypeptide or peptide with consideration
given to effects on functional or antigenic domains of the polypeptide or peptide. In general,
chemical derivatization may be performed under any suitable condition used to react a
protein with an activated polymer molecule. Activating groups which can be used to link the

water soluble polymer to one or more proteins include without limitation sulfone, maleimide,



B. A°romatic FW C Sulfur-containing M D. Borderline

G Uncharged-polar: A Hydroxyl STY B. Amdes N Q
wa@2003ufobydryl C D. Borderline G Positively cPer/jsmo7/009712

(basic) KR H Negatively tharged (acidic) D E 1001951

Al ternative, exenplary conservative substitutions are

set out imrediately below. WO 2007/124090

PCT/ US2007/ 009712 130 CONSERVATI VE SUBSTI TUTI ONS 1 |

ORI G NAL RESI DUE EXEMPLARY SUBSTI TUTION Ala (A) Val,

sulﬂmy&@ﬂ‘ thidl &riffai, frggyliﬁé Sazuﬁhﬁe Adiane Aad 5{PYridG. Nif attachedlty $he peptide

by redppt%ve(qlbq?lpé@p, thg p.olng selg@tad s}}qt\gi B”e aLngle\ygqcth%BehAgg so that

the deé’re@ of Egﬁ'merizgﬁ'or( lrs)coh{rSlle&/ al, Met, Ala, Phe Lys (K
Leu, Phe I e Phe (F). Leu, Val,
[00203] e, ASaltam,@lmmallggayceg@blg 3yatqrrﬁolubfﬁ pol(yqi)erg@,cludq:rvrjthout

llmltatﬁj\ﬁ P% é)y)ﬁﬂéx%rbegélg%of Fgégplogagﬁlﬁ’ co \éz)%rrenér%/)gf Hehs Ilenb:g

gl ycol(lp’tﬁpjdenedgllyed)lemouorrleﬂwlxa{p@diyamylhnmglbrgpl carboxymethylcellulose,
polyacetals, polyvinyl alcohol (PVA), polyvinyl pyrrolidone, poly-1, 3-dioxolane, poly-1,3,6-
trioxane, ethylene/maleic anhydride copolymer, poly (.beta.-amino acids) (either
homopolymers or random copolymers), poly(n-vinyl pyrrdlidone)po]yethylene glycol,
propropylene glycol homopolymers (PPG) and other polyakylene oxides, polypropylene
oxide/ethylene oxide copolymers, polyoxyethylated polyols (POG) (e.g., glycerol) and other
polyoxyethylated polyols, polyoxyethylated sorbitol, or polyoxyethylated glucose, colonic
acids or other carbohydrate polymers, Ficoll or dextran and mixtures thereof.

[00204] Water Soluble Polymers can also be made to be thermally sensitive, as in the
formation of reverse thermal gels. Examples include Tetronics, with tetra armed backbones,
and PEG-PLGA copolymers. The hydrophilicity of polymers can be varied by substituting
hydrophobic portions into the polymer chain. An example of this is in the manufacture of
PLGA, in which the ratio of lactic acid to glycolic acid can be increased to allow for lower
water solubility. Lower water soluble polymers may be desired in certain applications, for
example in increasing the potential to interact with cell membranes. Upon reconstitution, an
appropriate ratio of phospholipids may be used to induce the formation of micelles or
liposomes in solution. The advantage of such a system may be in the ability to incorporate
some of the protein within the micelle, with the potential benefit of prolonging delivery.
Phospholipids capable of forming liposomes or micelles include DMPG, DMPC, DOPC,
DOPG and apprpopriate secondary liposome strengthening components such as cholesterol.
Certain excipients, such as DEA oleth-10 phosphate and oleth 10-phosphate, are capable of
forming micelles in solution.

[00205] Polysaccharide polymers are another type of water soluble polymer which
may be used for protein or peptide modification. Modifying proteins or peptides by adding
polysaccharide(s) , e.g., glycosylation, may increase half-life, decrease antigenicity, increase
stability and decrease proteolysis. Dextrans are polysaccharide polymers comprised of
individual subunits of glucose predominantly linked by a1-6 linkages. The dextran itself is

available in many molecular weight ranges, and is readily available in molecular weights



am no acids to prevent formation of sone or al
di sul fide crosslinks of the Fc sequences. Each
W@ y®Ura24080 r esi due can be renoved and/ or subst i PCE/Es2007/009712
with other am no acids, sutds as Ala or Ser. As
anot her exanpl e, nodifications may al so be made to
i ntroduce amno acid substitutions to (1) ablate the
Fc receptor binding site; (2) ablate the conplenment (C
1 q) binding site; and/or to (3) ablate the anti body

from aBERENEOND 266kt 70D BeRffark st PdsbIel wited AEBIE poBinte? for use in the
Such sites are known in the art, .and any ﬁ& mg@
preseng iftyenfiengs dMehigledxnifseHion it pembinapien Britheanothes Veighs (e.8., Fo). See,
! LeHE 88 Am&t&% eEXjugMed o th
for exggf’l@ o B,Qh 1%53?(@?%& 9%?38%5%%“ R P e ADLEd ) fo therapeutic
or diagnostig @hungglobulins hasibeoh EPOTEHSCEy OFS¥ APl Byriopean Patent
Publlcfﬁélll glge? 3?%%59 ﬁﬁ:ﬁlxéﬁ&gbf%co%?ﬁ&h Bl AFeRRicE EBEIWASof about 1

er variant amno acid insertions,
kD to dls:bmaomlsandfemed véhepngiektran isorsed as @ veliisls in @m@mcgtveléh the
nd e Wthin the scope of the present invention.
P“”m@ﬂﬁ§@p9%t|ve amino acid substitutions will generally
[0020@]6 pr efieofieembédintehs thoWSP ialPES atd tesnventipniveniempidtes
Qrmof altered anino ac

preparghons WhFFRE SETHRSUAC ZOOHEAR 000 e DG I OURT FAC that have

been ukdd td §QhA8ke bthed PEXENS 88clDEs driewithom disichtivhymais (C bE10) alkoxy-
derivati zed as descrlbed heﬁggﬂ f or

G N TG LA T I —

in mafifa&Ulsg bhaitd @st@bilityikl WRerdCTHE PEG igddi§Smaybebe ﬁﬁljbl:()hvement
the nodifications are covalent in nature, and include

molecplgr weesmﬁpqi aaycedincansr wanehery Thernepsr yirleculan wgghtof PEG
conterﬂéﬁ?erd £8F §&inGhe ﬁmnﬁ&pfzﬂ@& FoiiRib8hi 2RDa t&8hd M A0 ke, Bom about

e I nvention may prepar ed to increase circulatin

5 kDahtalaboutj 50kDa rfrqmyb@é 5 kRastopbeyt 1@ kPapinapethes agpect. tke 1950 moiety
has a %%pe%ﬁia'i' Wei@{t ﬁtolpr? al%dt )6?35{4 fgga?ohpl‘pﬁﬁh rlf‘ﬁjG %%11 %enerally are

I's al so possible to
attached @ pépmdsabx/p@eemsawept:yiatlm ndtngcmﬂkﬂa@@n threugh siregetive group

ecul e as _th
on AT AR € 3 5B o ik GAREUsTin R g on e
target pplidy @chrBrlty (eg! mddﬂelwdeharhnm; enswc milpﬁ)- [ sfireg tnethods described
Addi ti ona the
hereirya AT BEPYPIE PREE S O R ieh Rt B B <fliedy gy sdvantage
provided H&2ifl T¢ %QBilhty t@ﬁﬁledt k}mi prdmmmmogﬁ Evineripértide c@onlgau&sto include
wth lng easfeg f t(gqs the, Ubll rsof O?T er
in the sy af Pihd 981% § R PEPAIS BT K3 ﬁ%é‘."gbf polym
moietied %&BM&@ 02419, 618 @105 €an BOPr2Parkd WEth £ predereemningd proportion of
1002011 ounds of the invention may further include
PO]Y“Z?F/PF%‘S@tCOSH’é%a%P The WPS npi ety of the nolecul e may

[00209? br ang &dudirawpy BPERFEGyitiod {&K@Whé@s 446 @isBhisst éh more
- product preparation, the nmer

detail @neaawemféumh@ap pgptidies epasasis af quﬁb'gé’rge thipughyfogming 2 gonjugate
lmka%ﬂh%ﬁﬁﬁloh a p t%taﬁg ARG tho?ely Seieh besy 4l8peRtdl Pirectidfality that is

ol ynmer conjugate wl| be used
mutuatllyeleape@ttpwatd the oghea. The peptidep 62 beg pastly RH@?&%}%W““ conventional

solid glixz%g Emkésqp ’H]éaTF eptides hr%t BAGLHT Red! Witk Gh Xﬁbx%ﬁnal%riﬂnctlonal group at

consi der I'ons. In"various aspects € average
2 speaibt emul Fhe pregisorsoke parifiedanddully shaapicazesbpyerip rpacting with the

out k Da g had and
PEG R E o St theopidl byl K ua ity SRR AR AR Bhase and can
be eaé@ 1h5h1t<imdi b etwesrplaboanal Ricak BR L&h dTlzhEEG yReed peptides can be
easily purified by preparative HPLC and characterized by analytical HPLC, amino acid

analysis and laser desorption mass spectrometry.



kDa. In yet another aspect the nolecul ar wei ght of
each polyner is between about 6 kDa and about 25 kDa.
wab@7tiztome " about” as used herein and throughouPCT/US2007/009712

indicates that in preparatians of a water soluble

pol ynmer, sone nol ecules wll weigh nore, sone |ess,

than the stated nolecular weight. Generally, the

hi gher the nol ecul ar weight or the nore branches, the

hi gher the polynmer/protein ratio. Qher sizes may be
[002081]5‘90' fgmedidi Nng on the desired therapeutic profile

i ncl ud_ng_f'b'r exanpl e, the duration of sustained
[00209k| easényt Haket ERUPsiS optiongly whether passiosngd E’STW‘?&HGW iggs, peptide
and véhl?cqe 6AVhiLI8 ah@WéP nthetnrtﬁ'e.g:%Q rlﬁ%h%léa@%&ﬁre is not critical, since it

antirgenicity and known effects of a water
servesquindily apelspager. a‘he ankwes apderably ipada e of amipozgnds lipked together
by pegtl eb%lﬂaé‘” flhtl%e ﬁlte?e(ms%derﬁ%d%ng ytﬂ@ﬁ’itnkgﬁ‘s dQ%Ptd m 1 to 20

Corisi der a iven to effects on nct
amlnoamidsgmkled bglmhdsbcufds; Wwherool thpeptinelecids arp@plepwé frqnm the 20
er al chem c eriLy zation rm .

“amraﬂﬁd’&uw 2P 48R e 2Ona’° ?hgﬁe Joe 19 Sr'gg%F ggy% ?‘gclj’nas is well
understbbdib@thode in thataetd Ipalmoerprefetred embodidvdnt e il ng 2@ raonips acids are

.ch an be used tq.link the ter.solu 0
selectgi RS BTt B ST TRETERSe SR04 HEERL EYfy more
preferabllyf # Hﬁker@hﬁtlmuﬂ of a W22 df Lﬂﬂﬂ& AciRCTHatmGter Al thRindered,
132 sulfhydryl, thiol, triflate, tres [ate azi.dirin -
such aé)&'Y%ﬁ*Fea’H%%la‘B“ﬁyW“&yﬂ’re forfed Jinkatsrarg Pelystyrines &partige ‘b§ el
(Gly)f Qévﬁb' y@yﬁhlwAﬁ) 'aﬂﬂ potﬁmmsy rmherss%aﬁh%sdarﬁbw b€ 1iARE are:

reactive al Iée SO t he degree of

poI ynen(Gbé@LmﬁGhé"fé%ﬁQr Ney 101@@2031 Sui t abl e,
clini cagipgs 9,;@1?,5 bg)Bzggﬁerlrﬁng%@g)ool yners include

W t hout I|mta et hyl ene gl ycol
propi orﬁGl)déﬁysi@ly)édﬁﬁQyI&NQ dﬂZQ): Iayqi ene

gI ycol /CH Sg&?&‘?‘k&?% q%&ypxy pol yet hyl ene

ycol , ose, pol yacetal s,
|002mp| YVi ﬁysl ex@lamnml ab(awm)mewhtyam, fign exaple [(GivdAbys(Gly)4 means

G'Y'Cﬁi’ﬁ%/)iyiw&%r@r b@nﬁ y’ﬁ p?a%nblﬂgggps (ﬁi{ji &%%Infla are also preferred. The

linker§ sf®i@hera rﬁteﬂékeﬁiﬁplﬁi@) lifiledrs kéthin thersoqmd gfrtbtssnmntmannkqnbe much
cop oI V|nyI pyrr ol i done) pol yet hyl ene
1°“g°’g"l'"’§f’c‘8 ymcz‘;d(?dﬁgﬁv}' °Sgl ycol honopol yners (PPG and
[0021@t her | Mﬁl\‘\@éﬁﬂlﬁ@ ﬂhﬁkgr)é lageslso pOLsyIe. 0Pyl @dhmple hallTyl linkers such as -NH-
oxi de/ et ne oxi de copol yner et a
(CH H&S@F’SW %%)ST% cou 15}0%%& )'l%ﬁﬁegalky er31¥1 1izurt er be
substiBRéY Q%Xﬁ)t hoil- Qt‘éﬁgalmln)i@érﬁmg goliy exdteishyivei adyB@Id) (L‘D-IC6) lower
oxyet hy at ed ]g ucose, colonic acids or oth F
acyl, leadqawr@w 4tleB 2, phepyh PiCoATYEXTRIFY 4108 RAPREG filker is a
PEG lti eof . 1002041 Water Sol ubl e Polymers can al so be
€ to be thermally sensitive, as in the formation

of reverse thermal gels. Exanples include Qret r oni cs,
g with tetra arned backbones, and PEG PLGA|fopol yners.

The rophidicity ol s ¢ Oeva' b

cthain. An exanple of this is in the manufacture of
PLGA, in which the ratio of lactic acid to glycolic

acid can be jngcreased to allow for | ower
whereippapsychithat thefkerhas amdetuis) %ﬂg%'i W\gﬁ& ﬁé@é k. preferably 100 to
500 kP SFHeSstplille ARkdr8 hihyaRMIcFGR tb 30m dEiVativeX alihkSainB manner as
increasing the potential to interact with cell

descripgdrBbeyfes. Upon reconstitution, an appropriate ratio

[00219j pho%@éﬁi&%meﬁﬁigﬁﬁukﬁoﬁ nduce the formation
(0] m¢cC S Or



| i posones in solution. The advantage of such a system
maybe in the ability to incorporate sone of the
w@e@va49mi thin the mcelle, with the potenti abChEsmhHi/009712

of prolonging delivery. Pmsspholipids capabl e of

formng |iposones or mcelles include DMPG DWVPC,

DOPC, DOPG and apprpopriate secondary |i posone

st rengt heni ng conponents such as cholesterol. Certain

exci pi ents, such as DEA ol et h-10 phosphate and ol eth
[002130- phoﬂ%ﬁﬁe haviag bepaldefitiféd mho rbmrmgierih eahbfesmedihost cells using

sol ution. 1002051 Paol cchari de mers ar
recompipgel BNASEBRASSH U YPOR G aRTBh s TGS B Hectiopgpeptde-or

peptlerth\ﬁ:lé"ﬁx‘QfonﬂﬁQ&d&l haysd écx'pFéEédJi’s oD qfdc Jd ﬂﬁ aReSIrbiRetDNA
peptides by addi ng “pol ysacchari de(s) %@

molecglemggémathwmlﬁays first piepared psing methads Wé‘é @R in the art. For

mstamgl {atg.\%ﬁl:c% Jo\éir&ﬁ? dptidsd %%11& b ¥x 5\91 ﬁi&ﬁr[?ﬂﬁeusmg suitable

SIS s are sacc arlde YIMer s
restncoowpnz)emk odiltematmel/y,dhlaDl\bmmﬂﬂcub whuldbe @mibeslzed using chemical
synthef) sisdg ‘1151“ c;]lgers]ts&e(/‘glaf Q}ﬁ %, osﬁhol{grﬁl)l/dalkﬁ) lé@% > Allcl;]ea (ﬂ)%xﬁﬁ[bn of these
technigiéh doaild Beakieldy ThiednVentiba thereford powides pm@ngh]teetlm encodmg a

2007/ 4090 PCT/ US2007/ 009712 133 fromabout | kD to
compoynd, & BNyt ran is a suitable water sol uble
(002140 yrrerrh& Piverdfion mot;ia@ndwmem endoday ¢cxmpcﬂmdaoﬂeie| igVention in
by itself or in conbination with nOt‘Ile vehi
an app(rgprgate hpg) Thgé@ctor FOMPHESES 1R gol tggtgcngﬂées\ﬁba compound
operat%@l}p RRES to EpBroprRIOEXpi@siondnG e eqgaiRe. MethdiRIod I&eﬂdttirfg this
di agnosti c i mmunogl obul i ns has been repor.t ed,
operatmhré&wtber miprpraitepthegilymmglsotidads igperigd. inty tyg gector, are well
S drrd18E dNRALAOpAISSeRY adtRhR @%ﬁﬁancers operators,
knowrbeéx? an %‘?c ablbut (F‘m‘cg to abgut 28 K%) IS é,r eferred P
ribosoe ingléng sites, start sigmalsagion sigailsciap signalss pelyadenydatignisignals, and
.h I \ gﬁ‘ggdl nment, the
other {{gEal; BVERER i Lottt of BB Lt Bf
(00218} epar dheoesultivieyeitor lavingrthe polgnig eptodt tihp@@h sosechtd wahsform an
an f the.for of .PEG t hat have
appro%%/tf: 38% %l%??{gs&or&a&oglr%ag%e RELFO aSd é:%la\rév\x#%ﬁgds{\ge]l known in the

art. Iim'tation rmno(ClClO) al koxy- or

ryl oxy, t hyl en col e
[00215} opi on‘ﬁif) o‘é‘y Egv etf?g\‘i’\é a‘é‘ﬂ(?gﬁtaﬁé HY}‘H %ﬁ%/t cebs Mg peusedin
the préifelo? thib %\&B?Sﬁ | TI’lhy sélfbtmtdf fa. pa?iﬁt&ldg%sgfsgiepelzrmtylt bpbroé number
of Facipeh FRORBRI 4 P (ST eSOl BEAfs S HaTe ComPRity with e chosen

expregs@(m %H%rato%%lfy%f tHS Beptitiet Bcddey @pttwnmaﬂmuier @d¥e of
about 2 kDa to about 100 kDa, from about
transzMtonsea%BéreW@m ofihe peniden e PEFSsion a’fsteﬁﬁiécs E’W safety and
costs. aR(Ha ke 8F Hﬁ:gé factd?® nfidE RhRL Yvit 3 vhdeRtaaaiigahatidit @l thosts may
from about kDa to about 25 kDa. PEG groups_generally
be equally @fchaméu the exrpisianeal aparpeylercPNA sqdxengsy Withip these general
gmde uﬁgéf}fl ﬁkmgmdsmntlnggtigger?a SGALhd Eecolgr% (s8h dhe

an al m no, or ester
Sacchgrcmu}a)esl mbotheafc‘ungu insgetsuplamss miramalian getsluplmthlmzand eells in

r yde, am no, or ester group).
c“lt“r%s nogh?&lf(ﬁgs S sgrqil’%gg herein, a mixture of
[00219p! ymerN@eaphe tensformedadse ismilmoad asl maif ede Hurse p@lissday be
and the advanta rovi ded ereln h
culturga p@é?r Qongerg}o%gfeﬂngwag?n B%x}({/] an/SBe p%t téeg?:sél%d lfl:oa {?ds are
exprebdedl Sueh férmehfh(ﬁomc&hdihens drb ]l krifovdemi thedrt. é’lrmllyyt t]ue@eptldcs are
of peptides wt (.HJkn nurrbe[lgalgf pol yner

purified from culture by met o s ownint



noi eties attached (i.e., zero, one or two) can be
prepared with a predeterm ned proportion of
w@odogietodpr ot ei n conj ugate. [00207] A useful SPCHUSYY7/009712
for the PEGyl ati on (ot her mst hods are discussed in
nore detail herein) of synthetic peptides consists of
conbi ning, through formng a conjugate |inkage in
solution, a peptide and a PEG noiety, each bearing a
special functionality that is nutually reactive

[0021§|Owaf dplePéndt 161 the iRt BAPGLHINRA 16 BRpreSs £86th cyurﬂr&naé 8fention,
th conventional solid phase syntheS|s pept i des

carbohaeste mlm%qcba@@ﬁ) SOWRSHNAN CRIpiSPiSHH V&Féﬂﬁ@ﬁéﬁ? e that are known
to be %%’%’%? aiaf) gﬁbtfein% TdneralllNO-RAWIRBE R cRAfIR LAH ftRfed to

terized prior to reacting with the

serine IPE@) nothecgnme_ﬂaa) resifugs while l*bbpkw@hgqsm pEdss g aftpghed to

asparal% e(?‘gﬁie %%%ue?vevggny gwe 91%#’@%‘? gﬁ tHe e @{i\ce &%E-%@-fﬁ%tﬁm where X can be

any arhinGyacit e«zbeﬁembhnkes)((laprdﬁeable'amequ thoutQ hatemlllyyccurring amino acids
not COEHIil arr)% Ip\ée PLﬁ%(gP%s ¢ ngf r I z gg(l)xj?ﬁé nlaéé/stal:&%hdtlp éhcc} the sugar

residug$Rfuhll @ireddhityp U@e&ﬁﬁ‘é’r‘eﬁﬂ 4080 t)lB@Tif U@ﬁ@ﬁdt(iﬁ@&iﬂﬁmn[b@%und on both
1002081 Li nkers é 891 An

s N-agglyinSHARIPGEIHEHETE 1 PoTIEe BEhCURDRRY RsiSally dh erpinel

residu@ B8 bY@ HinRe®any @lxﬂle@ ApdsdbRarieend PBEGiett of itk Biegative charge,
chem cal structure is not critical, %dSI nc t serves

may cprfefapifioprapertics obe elycprdated GREPOR y’qa‘attfemcorporated
in the ll‘iﬂk@lf ofafit E&n?&.krgﬁ of 'tlﬂg %eﬁﬁgﬁﬁmﬁw ﬂ?é/fe%l)} gl@'@om&l%by a cell

in prefe nbodi nents, the linker |I's nmade
duringyfecombinant pr@dwrormﬁ the PAkYPERLIGE GORRPUBYS (Sebi i“déa‘BH}‘?b‘én cells such

as CHM gk ”Fbﬁzcﬁ%\%%ra%&:ssﬁﬁ Chay SRl ot él&éﬁ‘ﬁ;ytal?&i B¥synthetic or semi-

nat ur al curring amno acids. Sone hese am no
synthamm‘ecmhuyeswog\{ryodlwmat ed, as |s wel | understood by

|0021§{‘°5e | i vl ttbés&n%dﬁ?ﬁ? §L§ nfé%%tﬂ&‘?ﬂétho&éﬂ?or

to Zd\am no are cl ne
examﬁlle,aenillﬂq;haﬁ&’ anlthmxs techmiquey inmay, beg!llslﬂﬂaﬂund)le Mn1qys$ pig well known

in theﬁ:ﬁtj, 61?({“) Wﬁ’tﬁif%é eﬁ{gabl% in tl\h ikigi;deflézg)a ﬁpngyp@ptldes pp. 335-61
(Kats@lyﬂﬁhrs%aedmayamsasmhymmel%&)I hlsani (E\lmm'lSw;sBS 2149; Davis et

al. (1 ég?;gé%ﬁgrtxléng) §6 53@%.;%;@%' %\%&}l{?@? ‘ﬂ’?éj@ 9%5)n glo?ﬁlP%ase Peptide

Symhragky@'saphn% 30l 63 S PG ct hE(EQ%I)pT}&SPrOfelﬂls Bkded) ar £05-253; and

Enckfcg gﬁ)agz?{gg 'ééq: F@tcy)\%ﬁ(rg’\g) 12D 2#% 521’_70 1%5]1.(1 phase synthesis is the

prefer@g BQ;I%CM\% 51} YhKin mi@a% ptille28hce RiWthe most cost-effective method
G yProAsndyG@y (SEQ ID 1021). [002101 To expl ain
of making %Ikﬁi\/leem‘éﬁ%ncl ature, for exanple, (Ay)3Lys(dy)4

[0022“? an S n¥s Hay cbﬁ(ﬁlnqahﬁdéoq)ébh@eé/ or WRIZRIcBAtaiPish-peptide

Aaareaso preferred he Iinkers shown
grouply ereepaxtneulexshe apieadable 1q syaghesistin ‘M?lhk{l%‘é“ QBRI Premiplyy techniques.

loozzllzvent ;%Mh | onger and may incl ude ot her

si du n-peptide linkers are al so

[00222pssi bl Rer obtriniog arppimpound kgvalénthiatashed orp WSP, gpy method
descréﬂggl%l)erﬁm e therBE fu?é ﬁn fhezartag ety P RIUBSES fol PRPEring chemical

kers hay
derivatives of polypeptides or peptxdes will generally comprise the steps of (a) reacting the

peptide with the activated polymer molecule (such as a reactive ester or aldehyde derivative
of the polymer molecule) under conditions whereby the polypeptide becomes attached to one
or more polymer molecules, and (b) obtaining the reaction product(s). The optimal reaction

conditions will be determined based on known parameters and the desired result. For



substituted by any non-sterically hindering group such
as lower alkyl (e.g., Cl1-C6) |lower acyl, halogen
W@ 200912408 , Br), CN, NH2, phenyl, etc. An exenpiHD$2007/009712
non-peptide linker is a PBZlinker, O ~~ OONORDN
H wherein n is such that the |inker has a nol ecul ar
wei ght of 100 to 5000 kD, preferably 100 to 500 kD
The peptide |inkers may be altered to formderivatives
in the sane manner as described above. [002121

| MO EREARe A & moROUeE bR QR drARO Bbrcentage of
oxamglE, (KB EBELARe B SR [00213] R ot et nggbgg?mageo

aﬁmm?@eﬁbWFF@HﬂWEQGbe made in transforned host cell's using
[00225@00"’0' n&%ioé%\lgngta%ﬁbgmxe ddn ﬁaﬁu&a% g! %1%{9%@@3 any

ype , the polypeptide- or pept| e- vehlcle
avanlablspsﬁuocnqmabsmmp using Slmdesqome%@ésj wgH kaawn irghejast.sBxamples of

functlgnzﬁ ngl Q%r,l,tm%he gﬁ'ﬁ b%ngg}iW E&W’e rR&i%!ug %Vl{léh can be used to

repared usi'n I'n the ar
form suoh lmkmgsandade smmmde:arhmdlgnguxfsothwllgowupd es lmmte@he

esacl TGS T LA D kB g g, osone
tyrosiﬁegn\tyhﬁtsdypﬁdme&mﬂgxydhﬂm)e&ie resymésh esi s techni ques, such
a conbi natio

as the hor am aterm of
10022 hesc TREGRATGHSEn EEFEVIES DL ERTPIER RAGSHBAP oLk & richloro-s-

triazide TLREREWsK @4l Je7pRlIyBig | (Bﬁ)érh dE59: FIR0C3H 86 in2orporated hcrcm by
conpound of the inventijon, 0214] The |nven;|on al.s

refereppoip ifeatijeiyl srdosntiBiazgled ‘&ﬁ!i‘ﬁa’é” 6 lt ALSE AR Bipenem.

131:25133, %oﬂﬁ%t@@ héRIEb P R¥Erendd i@ 1&%§1§¥typ decﬁﬁﬁndﬁ Buccinate
pol'ynucl'eoti de that”™ encodes the coqgoun operatively
0

[Abu¢hom&u et J..4pPFDpEanace Bioghees 51@%% it il 8¢.dperrpewsed herein by
refereg{&% O ESerfPiret ?i {ie&UENQ (b t%lttpﬂlez{rﬁﬂe\ﬁn&tioﬁgh@%n Bk blbgically

ore or er t e po ynuc eotide Is inserted into
activetthelevaet énothar govpding mithodinvolygsrfensiatinn dfarglyexylyl group on one

molecg?eqr é{ o n%‘rc‘ﬁll(g, pﬁ(ﬁ?&%&es%ﬁncﬂﬁyt H@éx%ﬁ? nn‘%ﬂé‘é‘éﬂ‘éﬁ %lecule to be

€ art signa
conjugziteqb [Riells ahd Digap (SSP@)aBE)chqzml ydOSWBi&8I7OﬁasmI@1ra¢tS§,l (1992),

mioccSenscgn: SROREEE: RPHE b IB oA Bhuibre gpem. 3135
146; G&&tner, dhal) 1994))¢. Biol. )cnwa{ eﬁpine4meo,eéanh io$ widhdis iecorporated
v P B SRS Ao ARG RO B g ser o

free al BBEILELuABY tHf first ndlcgblend BB ebn_]ﬂéata& abdng khivrefoemate or
wel | - known host %ﬁlls may be use the practice, of

disucgipiraidylcgeonpisn Whighesag dherichs @Hﬁtﬁatﬁ&f BANATINF FFOURSEy the gther

mole QEPRNBEuptAqV cRoritedRe bl., @b84)aBicuhent. ec@Bteat 1)1 41 &2; Nitecki,
art. These include, for exanple, compatibility wit

th
et al (hS. BHETMO. DRI NI IFlio bk DAt e 351195 fach of which s
1ncor19(ﬁ'9tteh ARt B¢ PARRnBY irf ifCedthNay OO kEictiV@ERuPS which may be

attached via free alcohol groups are set forth in Wright, EP 0539167A2 (incorporated herein
by reference in its entirety), which also describes the use of imidates for coupling via free
amine groups.

[00225] Another chemistry involves acylation of the primary amines of a target using
the NHS-ester of methoxy-PEG (O-[(N-succinimidyloxycarbonyl)-methyl}-O'-
methylpolyethylene glycol). Acylation with methoxy-PEG-NHS results in an amide linkage
which will eliminate the charge from the original primary amine. Other methods utilize mild
oxidation of a target under conditions selected to target the pendant diol of the penultimate

glycosy! unit sialic acid for oxidation to an aldehyde. The resultant glycoaldehyde was then



transformati on, ease of recovery of the peptides,

expression characteristics, bio-safety and costs. A
whaloanzwIof these factors nust be struck w th PEEUS2007/009712

under standi ng that not alli1iosts may be equally

effective for the expression of a particul ar DNA

sequence. Wthin these general quidelines, useful

m crobi al hosts include bacteria (such as E. coli),

yeast (such as Saccharonyces) and other fungi

reacted ert@nq Sethdk AHEG- h?&lmbl(@n(ﬂydi‘&ilhﬁﬂaﬂﬂ)n@'uﬁ&ﬂ)fl)ﬁﬁ'u s in

culture, or other hosts known in the art. [00217

methygskyethylpre glyasls fofomc yaurstable bmr@mr@obea‘ﬁaerb%hiﬁfame darget. The
hydra%&%tls Sf¥lsk eﬂﬁy r&ficed Bl sUdigHh %9391860&»9 gﬁ‘@duce a stable PEG

nentat on tonditions so that the desire ounds

conjugme Seefgraeswik, LEHcPatertie it 286, B8 dongleri s, duly lg0p3),
n. the he peptides are purified
incorpp Fagé’H‘l%eantn B Ence lhgtg chfect known in the art. WD
[00228007/ 1%@%1%U85&0ﬁ1§/0@®&'ﬁﬂ121ue§.ﬁﬁ' chedh8 tnodefpmtidnnfgr example,

on the h utiliz ress a.c. und, of the
Us. PRIkpLIE: 8102535 insiimarael hetsts B BErERR of T B Shuck
reductgﬁ%rﬁ\ﬂley}’lh@dﬁ }v}ls beedabi &Ceh:hdu%t)oﬁpdlgahylegé glycell l:nblmnles t®an enzyme.
e cOosS ation site r Qt el nsS. nerall.y, .
U.S. Peient NRoth 18P g b SREemaraierb orEindbyLRefekEaredn o5 cnutshy) fiscloses
PEG: &@em c&fu%d’&!sqﬁ%lﬂﬁxg( imre)(axhﬁw eht8emaesttindendiini Uk dPatent No.

4,904 ﬁgg ?1g%gm%€§%$rygpgr%gﬁgtlg gt]s teg“@?)égig & gtehe(modl)ﬁcatlon of the

numbé%%?‘l%u%efe/s;ﬁnés mV\ﬁl'@fe?ns)?oFﬁ{é zﬁ’ﬁchﬁ@ﬂt RRtRGéSE ?%@(ﬂ Pholecules via

pr ol X i referab one of the 19 "natural
reactivomuine @rgan PatsingNo. %@4@58& fincopopated herein bptygference in its

entnreti?} gg{g#?%ses%bgtfan&] e)’sl%éﬁes Pg%%éx d efs ﬂhbl@%ﬁ%?ﬁﬁ&h%ﬁjugates,

e sugar I N eac
involving foe remhpleone nrgqedeL-ls umgterfetonadphas ambfm‘rbrﬂ yhe suptbodsrof

. both eur nlc
Hakm’gie;ﬂ. énvo&v t?n |10c1:1 %‘c;{]}n L}esl%ﬁcsegsa IC% %ct ?l'?e $a910%§ free amino
groups$ Rithe peotein tb(PtHG NIJ Ki p&tent Mo 5@2|4;7r$|4&1ﬁd(5| 9@0’&50(@:&11@1 oftkelsich is

. and, virtue of its ne ative char
incornggtt RAgiA LT ERes i B R Be Ar ot LR Slefively M-
termirilll @a&thidaBY nikelified propeih@irRanaldpstthered s, Mohiding G-OBF and consensus

conpounds of this ipvention d are refera
imertigoy ABpFaTQY tBgPeaneBiF PR YA RS BRI R ProgR
stabmgf aE %uma a\f%ﬁﬂin‘gd@r ﬁl@@@é@l—ﬂ'gdaiivﬁﬁtagcs l E rraltmml ian cells
wever, such si

1002271y he.W B2 rrgady‘e'@éwa% @lao 59605%4 HLFRRBCiS et Blerfp: Stability of protein

phamx%ﬂﬁth:@fsl fn QL&B%%??’OWHa‘thntaH@ sﬁlﬁtEgleg- Qg%k&l,m stabilization (Eds.
Al ternatively, the conpounds ﬁ%h@e made by synthetjc

Ahernggl. [jod Marpong, I\éxgmﬂl@unsd‘ﬂ i s Ib ncéyﬁqrmggl}garem by reference in its
entlre{yﬁqg ﬂk&ilu ?r?s Xn&ﬁerbhcs gct tht %%M@%&s@ﬁm ﬂ%@l%@&cﬁetvﬁl *Coupling of

1 ncl ose descri
PEG tMBrotlcm By dsccxyet‘x'@) Wlmnﬁmylwahlgpé@tﬁrmzé@anw Ingwmgmpafiinity Cell

Prepa.r(flt(% ?ﬁrs]hesr eggfj 43035 %%géfhgor?sdém)) A E&ﬁas}cﬁlﬁ%gsgé?ﬁ@ Applications
In CelBBoslhgyrand Bidtech’h@log&9medﬁm Pr&seNaYt, Na¥d 1989 mg 19313 |

(lncorggrlgI h;g%%%pfl rﬁﬁarcg}ce i ?xtitgrg wtrxﬁ:h 11'5 P eesI ﬂﬁ% u?csof dxresa/l S:hlonde
whlchZ'esdeEn 2ab3inkagelgrobp ibetveaen tind WP mioiedy 61)d th’Eleﬁfeptxée meiety. In
LTI RS 2 T AT

of carBbymfeth§l ﬁ)&hbhﬁpﬂ@&tﬂlyﬁﬂatgiﬁ:ﬁ)f &6 welkrisirniadhe aft. maki ng

smal | peptide
[00228) %o? other descnptlons of modlﬁcatlon of a target with a WSP, see, for

example, U.S patent application No. 20030096400, EP 0 442724A2; EP 0154316; EP



[ 002201 Compounds that contain derivatized peptides or

whi ch contain non-peptide groups are particularly
warmndabe to synthesis by well-known organi c BOEDEEDT/G09712

techni ques. [002211 WSP noxi fi cati on [ 002221 For

obt ai ning a conpound coval ently attached to a WSP, any

met hod described herein or otherwi se known in the art

is enpl oyed. Methods for preparing chem ca

derivatives of polypeptides or peptides will generally

0401 3@@“Wd 5§1558 0. Spﬁateiﬁt Né. sra%écstsans otzb%l pﬂzsl 698 va 413 685;
he activated p | ymer nmol ecul e (s r eact

6,635 éé@ AT 1 35; d@wmoa@rqwhfat%\ Wt 9Q/H%93dfo |%§P6fn%ﬂde<8ff1)@) (1996),
Biocolif} g%hci%ﬂﬂ 4 0R% HReh&RM & QF eAl u&em,qﬁ mﬁgmﬁer S

to one " or no | ecu
2000; D1 QI 48 ik emsck eram,mpqmoﬁqmgp(eg;e A e A0 Haris et al., Clin

pram N0 AU SH03T Wy 95, UGS R o 0

Nathaﬁ’@ﬂ' élU&Zﬁ)ﬁé’m@(&mbﬁ 19.92725&4(@6{34@4 Nathanat gk BiokenjrGlianp 1993;4:54-

o BB B0 TR-SEH BRI Bl SRS o B ich

mcorﬂékeﬁéd)ﬂér@ﬁhlH)yrewémdeeinrmélﬁénﬂretycan be linked to a
g ymer_thrqugh any, avail able functional group using
[00222} g daRedugivgatlkvigtion  nown in the art. Exanpl es of

[00230UNCt | BNBhe SHpRED SoilerftiattR@imdrt ©f ROVSP®Y cadfied out by reductive
bi ol ogi cal Iy active nol ecul e whi ch can_ be u?ed

alkylagge ﬁhmwab@e@fiCﬁewba@CSﬁ*ﬁrﬁ%aSamV@sf‘ BEEn th ?ﬁﬁfﬁ’ve]ﬁ'm’%{ £y the N-
tenmrEx QliFine ‘éﬁﬂlgaﬁnd RsGYS i refultah€rodast foPdHdRIRYHaPbid YL cal

et ones, droxy groups as can be found in serine,
charatérissisnsusd as the bigkigigal apiibosspIsareYidediherely dr oxyl ysi ne
[00235@3 i d u ﬁdu&t%ﬁﬁaﬂ-&?f& %tﬁf&ﬁﬁeﬁﬁ 3fa Q)@SP% h ‘}Sﬁ;t&q ombeptlde exploits

ing a reactive group such as trichloro-s-
dlﬁentmnahmamv:;w»ﬁmnfom typeepf phmary d@r9ifip)groups (Bigollysi@heersus the N-
3 t r
o AR B0 g Ll S eacion
condn(ldr% ﬁjhstaﬁnally saeﬂmmnvaﬂﬂhbﬁ of 88, protetoattbe M-dmiresevith a
reference.in its entirety], or succinim dyl

carbogﬂ&?w%mmg@ P 2EVet ' (1984), cancer
[00238] ochemwor Ridapfivéalkylatidh; tlh8§olyhﬂ:€(@) paeat®dodle hevea byigle reactive

reference in jts entlret in order, t eac
aldehyg greup-uACEISEIAGSRYERIS: %P@P[ﬁg 'aﬁﬁv{enacgﬁﬁ%Pf°P*°na'dehyde
whlchnfg |w€‘a@é%|s?ableA69H}%6 C00R! Al yBrtabagx y B aties fHeFdbEi(de@NU.S. Patent
I'yoxylyl group on oné nolecule and an
No. 5;31’5%1%*1 REGOTPA ref@ hyrrefeseRcean Ha Snietyr 3y pne APRIARCh, reductive

maa R (DFiebdsprape)@yxon,
alkyla%w% elﬁpllg?g‘ghgﬁn?u 1%893183 8 (Gagrt nepr) Bgt) al

meth ncgsg ylen@glysohjie g 2rignacy amines Uz’e‘zt IRPEOPTERS GPRAjHONSH HYis approach
has b%%%ﬂmn&&:ﬁ@@ ar@iﬁ@@cki?j@g@tcgg n&nd]alcg%mé(ﬂﬁed through the a-amine

ertner

at the EBein2P4eri®®. each of which is |ncorporated herein
refere i h %

00235 % SEDGER ASIGAHLIPLI 1o LR Il e

molecule d:dmebefgelnstatelbﬁrmou:l fbnttmrtabt)chmqm@adje@nu gininyp and alcohol groups. In
2 polyERS DO an 2SS B EALROBA arokil Ele €MTbe used to

{EAN 3R e group
generif@lagaldehyl ofinetionalty eik drvdatveedayvagd uder ml(dlélﬁﬁ)t;ons using

o em and Bio h, 11:141-15 Ki aI.
period i TREER EAURE OF Spp RSBl hgor Bk POMAE Pipsr R igimple at the -
termifusdTh fodyheptide,maf babkplied Sia chemical or enzymatic digestion, or may be
introduced via recombinant or chemical methods. The reaction conditions for generating the

aldehyde typically involve addition of a molar excess of sodium meta periodate and under



i ncorporated herein by reference in its entirety].
O her reactive groups which nay be attached via free
w@bk@oholovgr oups are set forth in Wight, EP 05BOW/63287/009712
(incorporated herein by refierence in its entirety),
whi ch al so descri bes the use of imdates for coupling
via free amne groups. 1002251 Anot her chem stry
i nvol ves acyl ation of the primary am nes of a target
using the NHS-ester of nethoxy-PEG
mild 06911516% Wh@bﬂh%&@%ﬂr%@ﬁio}ms H‘Eﬂl‘&)ﬂr&eg The pH is preferably
t hyl pol yet hyl ene gl ycol ). Acylatj
about f/r@t Aopic D inyelyet theidddition:pf; ad’e5 |f?'ﬁ|@z}ér eXg5scf sodium meta
penod\94e kol %&éa]hﬂéaﬂa@uﬁatﬁ%n O] PRkt arBEmREMPERARIre B {HERIaYK.

met hods utilize mld oxidation of a

[00234|ar get Thadiehydmfnnciional gxaupecandys coypled tgan atiatgdepr]xmer

i ol of 11 . I
conffla et BETLLL BRI GRSHL P Ph ARGl o Rarbacone
linkageaH ydiagide WOn20U7g pOSDs a@%u&@@@wlwgm@le 134 cne ae swithesized,

wth a.nmetho PEG- h
i necibegeg) BB RNA SOMIC AL 1285721058 o6 5 D RyfPign can be
obtaingt Yiom Sh&a@w&m Robnxestilnst z:wks;lsryng Brnok Rkoati vﬁmsﬂﬂes Ala. 35801

: and tar The one |i. u uent.|
(o 5o REESE Retaronpb SRR A RS S E Y SR BB ). e
aldchﬁﬁﬂk U&iﬁl@d to8e pBB&né?Xn@rfﬁixﬁl Mesoluﬁah@mthd\dwo @niitmen8fogether
Ki nstler, et al July %Tg@ |ncor orated herein
and hwngé‘? abayt 3d°¢ wnfit @eéﬁﬁqnpeﬂs/su Haly com @&em?xeess of the

1§, 96aMoAHERadcdhe GRRThCot comftbiald Skined. A typical
polyn‘égrn&%t)%%%(?ﬂ@pwal %Q,g atoent R e 002 531c |r?cor olr at ed ypica

reactipretimiens By hpescPeprndingpr the "é‘?ﬁ‘l stabyity pf geaqﬁ%ws the reaction
tempe@ﬁﬁ}éczfrﬁ\{ﬁnékm @5]&9&1 f@ppsroUﬁ%gu{ft&Ule adshAe hﬁ@ﬁﬂedﬁﬁetermmanon of

ene nmol ecul es to an enzymne.
reacu@accamimm foanth@xgwoo iand epyrlingt ie gettferth im Cwyglmae gk Stroh,

(1992! ,ri310 én;&%&é {:EE%) 34 %§°1'4858§d m%@g%%ér{e ils CPA?EIHQ@J 8%362,852, each
nvo vrng, tor enzynmes -and rnsulin.
of whi%txemcohhmated héxein E)Sﬂefénencmmpmealtledyher ein by
erence in.its entiret di scl.oses t
t00235f" £he Usina by T R BRERed M TR SR | fhucons
solutiér hﬂcbmihblgfbembl@/letrb&doerwlgt}ya&ilnfﬁbhwdbhesd ini the initial process of

reactive a . Patent No, 5, 834,.594. .
reducivoily Pt kA REALATI5 7 e Ry g pRnORimpdiqp sodium
borohgaﬁaé R5&EnBeRSbBEtohMride, BitfethPlatiingbstae, whhehymalinbberate and

EG protein conjugates, involving for exanple, the
pyridige §pEaths | L-2, interferon al pha, and IL-1ra. The

[00238Ft N0dsrifreadtidkiph afféctihe rhtky 6f ¥6lyinee tdpriotdid &) beomsedf In general,
uni que |inkers to connect the various free am no

if the grastipa PHris eweerhan e pKsof ptereet feactiysgranp, ajgeger excess of polymer
to pr05e1§ o %%Ahegp&ii 7 (88 pHZS hi deA einQhie VREG DK, Sthe polymer:protein ratio

incorporated herein by reference in its entirety)
need nadstas aren s, APTETRRGY e BPuRScire aYailable; spfewe nol yimgr molecules are
emcally nodified proteins and anal ogs thereof,
neede‘a
icl udi ng G CSF and consensus interferon.
loozsmrpor t attdopdingliyethe reastiohiieperforotediin onp asrechehaaptl adeeh allows one

o kL st s S e PO s

and thaalt sﬁt}ré@samnh:egl-oum oftherNitgnenal atsidud of thepedseini By su¢h selective

ha eut|cal n v
denv%gat ign, aﬁt g}hmgn S?t“r/% res&?%bs}é Pol&lme? tJ? Q&:FB’&@%Q %ntrol ed; the
conjughtitsn withlties polymér takeﬂplh/émmedgmlﬂdntl@a) thel Ié-NQrmlnN of\thq: protein and

i ncor porated . herein by refer nce I.ts
no sigmt?can‘ modi1 1(%?10n o? other reactive groups, Suc therfysme side chain amino

groups, occurs.



entirety), is used. In still another aspect, the

nmet hod described in Delgado et al., "Coupling of PEG

W0 00Pnptoed n By Activation Wth Tresyl Chl ori dePCT/US2007/009712
Applications In Inmmunoaffinitty Cell Preparation”, In:
Fisher et al., eds., Separations Using Aqueous Phase

Systens, Applications |In Cell Biology and

Bi ot echnol ogy, Plenum Press, N. Y., NY., 1989 pp.

211-213 (incorporated herein by reference in its
|0023ﬂnt ir em@ne RGN tHePMBleY BRtHORS aktStoOlded FSS30valhl Rdctlfent of a

results in no Ilnkage group between the WP
WSP tnm temgyt eqrapeuns and| whieh prayadeyp subsiantiplly hggmggenous peeragation of
WSP/I%'_&)Le%? Q&ﬁﬂéat@ IR, | rfthgfdf)&%tzg gr fuhey gyt}eh’s?@e E\Knﬁcatlon as is
succi ni m dyl esters of carboxynet

requxrtrbushmg ythpotl;mmhyll reodi fightyarothermastring M oterspast ﬁFﬁ")t, hepelyethylene

glycolExgpﬁcé?lme sgt %}%‘rgegg}ggr I t I l%ﬁec):(tggn (Fpagxl té@!&lh?lz}h?f‘?@lated protein
lacking ppssiigtantigeriilo llnﬁﬁgb@WOG t}Eﬁ’)dDyd]ﬂ)ﬂé’mg@polﬁﬁ’olety is directly

0154316; EP WD 2007/ 12409 007/Q09712 139
coupleg g fagprotpmpi gty Poaut EP%““?Jg{é’ﬁt BrOdECt36 2, 852;
[00235’] 089 PRpending 84 1B ethod 42 v $I8 httachtnend Bhdaéf, the proportion of WSP

135; I nternational (PI icati olﬂ WD 90/ 07938Il h
mdec@ﬁé Pfti‘fé‘red A thecprsst Bept’(dfé’%’g teingnelegiip WU varere Kl their
concen?tré-’tﬁmﬁ'ﬂn tHE SR i x@lre Aln. Ogen@'al ,fh&EeMtinm BRrafo @"nli&ms of efficiency of
Carrier Syst. 2000;17:1 161; Kopecek et al
reactiquoitthal| therg iRBe exesss unrpacted profeg or zewermmfwedd?y the
] 0 ihe fethb®sthyt Blol -

mo}ecq& We@?é%&%ﬁc&%@%ﬁ%ﬁﬁ& “5;1%?2'3’15 gNat han ett al olve non
specnﬂmmohnbm@mdéster podfication i Aclcsinglispenigs Hharatio mpy depend on the

numbcr o acltwgé%m& 358'2’?’“3@@%%9%’10&8%@“}:{‘ egldlssglt oglur és Fg? us

[0024uh| ch ®weifidatioar porated herein by reference in their

w"“iﬂpect tr¥'8 &éﬁ%ﬁ%’l%}{%&%gﬁﬁﬁ StSP%(%ﬁ)a%Bg %%glrm?g}ej oot Bad

prepal’faﬁdhli‘st, irVéne &plytl BY porifichivin of al preduthinasihy smgleppemedoﬂf xaedlﬁed
ovided herein to eI ecti veI

comp BT TG BB Y A VSSETR. ERLOH Y fqpogencous

specieRiPAHE Sepabdted B idiESichtkeihedhgtogaiphy ¢habiai matesitl Kaving a charge
such as the biological activity assaygsprOV|ded

charagigrissic;pf a[EDS HpecrRsen theusl RPFLIRCES PaYing thesamfappatsnt charge

may b g\l@é’n@) Oarfl tRER IR dbsREd Bftlelels descPrRhdd dising §lizé ERNGH6M al
activity of different types of primary am no group

chron(aéoggaphw (Psheyanetbeds are roporid and contrmplated By theppyentiop, includes for
examﬂgrﬂ’d'f‘t\‘/é@d/%%n?@olﬁﬂéa Mayl 210 996, QLlﬁbﬁ‘ deééﬁggi 2 bhfess for

ppropri at’e react conditions, substanti al
fractianating hinvistute of PEG-pratdin addyifcts W@mrsmaapiﬁtla@mpa éhe PEG/protein
ter cont ai ni ng pol yner
adducpl-smgc}?}%ldg\%éaw"f B%ggﬁﬁ%ﬂlggﬂ;%eag%{?%e al kyl ation, the
[0024ppl ymsﬂ(}m); oel spta of deyirdsenbineentiai isgl raethed fori preparing a WSP--

Ay
moc SN 8584aB RS 5.8 HERYAE= Spbls FAATBbpe van onc
ammcsgrabb @mthaf wmn @olG&}c@odyyrﬂd:ﬂmmyt)mnchr yddompgdﬁcylmam copditions, at a
er eof ncor

d ..
PH SHiBhIg R SHYNEEREIElE A SRR AT Rt ) ST irogRETBRRP Dhgiprotei
moxet%@glﬂﬁt k¥ waekdohadlé polyhier e¢TpdtDieBOattadheDtd] safjibd-amino group, and (b)

EG al dehyd Ox 1) t hyl
N T O
reactiGPPRIdutRAPe sdpatateRBMARBEACted moieties. '

[00243] As ascertained by peptide mapping and N-terminal sequencing, a preparation
is provided which comprises at least 50% PEGylated peptide in a mixture of PEGylated



has been denonstrated to yield PEG conjugates

predom nately nodified through the a-amne at the
WEe@ra24090N-t er m nus. [ 002331 An al dehyde f unctPOrEE100Y009712

useful for conjugating theidzi ol ogically active

nol ecul e can be generated froma functionality having

adj acent am no and al cohol groups. In a polypeptide,

for exanple, an N-term nal serine, threonine or

hydr oxyl ysi ne can be used to generate an al dehyde

peptidé Hﬁl& LhRA&kA p¥ptided Brdiflat dnBodiln@ANapRpatatlSris zm:lpdowded whxch
condi tions using periodate. These resi dues, or. th

comprisgs piIgR B 7O % Plé@waﬁf@ pepridar y ixaseaf PEGylatedpaptine afaq! unreacted
peptldg nﬁ lé%st ?53% IHG\aff tp@ptﬁ’('fg N)paerm)ltgl%’omﬁ&e@ BASRANG dhreacted

or enzymatic digestion, or nHy i ntroduced
Peptldw ea lcaet%@ﬂ@lﬁi%ﬁulat@d pepléds ived mnﬁumzﬁ’EGsH@teﬁ paptideosnd unreacted

[ t I
I
peptxdae!rridcaﬂ adst 297%d PEGHated\peiilE/ih A0S areRCPEIBA40F pORBiRland unreacted

140 mld conditions to avoi d oxidation at other
peptid fositions in the protein. The pHis preferably about
[00244]. 0. AThyY BIling @R&hples atennlimesddde badihitingbudbnly exeinplary of

fold npl ar ss of. sodium neta periodate, followed
specifigembodirpents SE%’FdPV‘?Pé“’HI nutes at roomtenperature in

the dark. 1002341 The al ¢gxlawufje functional gr oup can be

coupled to an activated polyner containin

hydrazi de or ME¢IMPIArgwsion fopsEHel Afspm Yf orm a
[0024%%‘:'r az %nﬁol%uégdﬁdgazﬁ@&ﬂﬁgﬁ TNIP RREeprotein comlpnsmg a murine Fc

de-cont ai ni ng pO yners are Commercl a
regiong(wefid- EMPé WasrednetEFteskb s garnbiai geusl eotide S%@eg%saflghwdually

encodt@ergllg?]@ée ﬁct!‘?lgd;] ch)gﬁgayso S ngﬁ@ﬂm@mﬁe%wﬁ&%uw of PCR, the

from Shear wat er
murin®btiemesding Lomponed8 Was Spmhrﬁgd BritnRGR Rowmeers Bilhi-8§ (PEQ,ID NO:

Nekt ar Therapeutics, 150
1022) aﬂ‘gdéggggj(sﬁéqg’%? rI 0s, CA 94070-6256). The
3155-58: oteda@m@T,sAam(ﬁfr@diAt@GrmmGwﬁicm (REQI IIYNChd 024)
solution of the two conmponents together and heating
to about 37C until the reaction is substantially

3155-§2OC ADETAPAELTITA O CGGA GAU TGEGAY (SERIIDEN DS 1025)
typically used to increase the anount of conjugate
obtained. A typical reaction tine is 26 hours.

[0024E?ﬁpend i1 8 sephratd fedchieh BTV alkiddirig/padinddidtide aeis anipified with

e reaction _tenperature_and ered to
primepsy PO SEQ HRMNO: 1026) prd 3 oy 39} K@é@tﬁaﬂ%1 on of
1209-8$36GTAR AQCHTHAMSCANG RAWA PEGAZH@ID VTl 1028pl ing is

set forth in Geoghegan and Stroh, (1992),
Bi oconj ugate Chem 3:138- 146, and in Geoghegan, U.S.

1388- @téﬁkdﬁﬁ ﬁé@%&%g@@} gﬁl\y@lmg s i ncor por at ed

erein erence I n entirety. 002351 Usi ng
reductlve al kyl ation, the reducing agent shoul d be

abl e .
o027 551 8 BAECHSEM B PRESELORCARA) o S e
for a q@mmbtmmdbf PCRdwith ipviencas k30%85 GVEQRBANQI Hph gadil 38808 (SEQ ID
ed an hout

No: B Pk PP el ol sond Rl Bhmy i s gt purified and
di gestb@ mt}ﬂﬁsmtlmémnm]%&l lhod Xhel. a'ﬁme digystiogi fr&gnlmm aae purified and
b 2 5 B b Y g SR B s
mix was tfaa¥emeéd aia ddtropbatioh istotAlcgst ardgsated vetog B upl,(armmycm

| arger. excess of pol . . .
media. C(%onies were screene v1¥ pBﬁ and DNA sequencing. A positive clone with a



to protein will be desired. If the pHis higher than
the target pKa, the polyner:protein ratio need not be
w@2007a249e0 (i .e., nore reactive groups are avai P@bUS2005@9712
fewer polymer nol ecul es aret3 needed). 1002371
Accordingly, the reaction is perfornmed in one aspect
at a pH which allows one to take advantage of the pKa
di fferences between the c-anmi no groups of the |ysine
residues and that of the a-am no group of the
nucleoh'at: SedHen@ (JERF 19 M0 Of o3t251 endYdpigShe mIBY TMIT usil B6teiY SEQ ID
derivatization, attachment of a water soluble polymer
NO: 1933) avasridensifiedjand dspienelrd 8397-t he conj ugation with t he
pol ymer takes place predom nantly at the N-term nus of
the protein and " no significant nodification of other
[00248]eact | Marige FgpEM Psfusion proteineenicoding @obymyeleetide (SERIRANO: 1034)
O OURSrRGGHE SrackPrRAS 1A QR R PGRALSRRAR/ BOQAE2 141
1002381 I n one aspect, therefore, nethods are provided
for covalent attachnment of a WSP to a target conpound
Open BNId whi ch provide a substantially honbgenous
PARRAEEAIRATOf TANABEARICORET TG TRORG UGBt EGANBIreRTd ATE TGTA
t he absence of further extensive purification as is
requi red using other chenm ca

LTS TRCE TSI RGPS (Pept AN TaRaCTeC

gl ycol is used, nethods described allow for production
Q§1ii&A&bdﬁaAHhF&ﬂﬂcyTéﬁaaybﬂéxaiTQA@ncahacAicaekt¢mpApoecﬁ bly
antigeni c |inkage groups i.e., the polyethyl ene
gl ycol noiety is direct coupled to the protein
901 CPgTHARBCTBE BN PP TORNE T ARG PP L6001
Dependi ng on the nethod of WSP attachnent chosen, the
PE PPREEEQIEARE AMRR TR E @R TabE *CReEAd R Al BN GEE
peptide or protein nolecule will vary, as wll their
concentrations in the reaction mxture. In general,
8Pl GPTTAMAGIRE FAGACTEEG EFMETCEFARIACPET B SFCAICEECR i on
in that there is no excess unreacted protein or
5\51 y'l@f\%frd ge{‘ﬁc@bﬁ?& BYcAf@acAiageARITcWeALRccREA t he
P se ecte In addition, when using nethods that
i nvol ve non- specific attachment and | ater
POY i fCREEARACERAA OACRE THRAGH EATEPERF@ RTTERRCGTS FEAAREPCCA
depend on the number of reactive groups (typically
ggi n%ﬁ%&gﬁ% VAah B8R orERAZARd &%Aﬂém@t ERPrcRR24 11
e met talnlng a substantially honogeneous
W5P- nodi fied preparation is, in one aspect, by
poY i foTcarGATAT OTACTGRE@D WFWWA SITegEerEise 2ERAEAGPAC
nmodi fied conpound froma mxture of species. By way
0L ©XAMRlGcE SHASEAO BhtacRERAGAEOUR TS REFIRSche
IrTst sSeparated by 1on exc ange chromat ography to
obtain material having a charge characteristic of a
$ DN QlcaGeIEIITE SAXTSTENAGH AGHEC 2L NE IGGRPECAE AATATTITEMe
same apparent charge may be present), and then the
ir e r
BFF orver oS, A RRE SRR Eh QR AT B Rec
contenplated by the invention, includes for exanple,
PCT WD 90/ 04606, published May 3, 1990, which
965 CldrPaScACR! OFREEcFAN acktdRbhe NRtitcBEr R cThXEdHce Al
PEG protei n adducts conprising partitioning the

PEG protein
751 TCTGCGTCAG TGGCTGGCTG CTCGTGCTGG TGGTGGAGGT GGCGGCGGAG

801 GTATTGAGGG CCCAACCCTT CGCCAATGGC TTGCAGCACG CGCATAA



adducts in a PEG contai ni ng aqueous bi phasic system
1002421 Thus, one aspect of the present invention is a
woredohozhodor preparing a WSP- nodi fi ed conpoundPCT/US2007/009712
conj ugate conprised of (a)iseacting a conpound havi ng
nore than one amno group with a water sol uble
pol ynmer noi ety under reducing al kylation conditions,
at a pHsuitable to selectively activate the a-am no
group at the amino termnus of the protein noiety so
3+ sebbadcesai d wat er sol ubl e pol yner sel ectively attaches
10 Sql A AR TeBHRAcARIALNACAREE AlcRALSECEBEALRBCT T ON
product. Optionally, and particularly for a
t herapeutic product, the reaction products are
separated fromunreacted noieties. [002431 As
ascertai ned by peptide mappi ng and N-term nal
[00249]equen¢\11mrg}e Ec-pMibprotein geauense YR IRANOWHI3SH conpri ses
QRDECPRACPEREALESL ReBkbElfrirNT &bk ¥blf €vBiskpprE
PEGyI ated WO 2007/ 124090 PCT/ US2007/ 009712 142
pepti de and unreacted peptide. In other enbodi nents,
pBEpMOIEWONRPVaF G HREQPRI EFQRRTERS CTHSE MRS WRNCHEEXSE
75% PEGy| ated peptide in a mxture of PEGyI at ed
RGPt '\&%Aﬁp&ﬁnﬁﬁﬁgk‘%gcla Rﬁﬁ%b\ﬂﬁ\lpaﬁpﬂa%ﬁﬁﬁm@@&{?&@fbﬁt ed -
peptide 1n a mxture of PEGyl ated pepti de and
unreacted peptide; at |east 90% PEGyl ated peptide in
ashi XRREPETHWOPRGAPAEN K PERP IR DENSY Y S ERET @HSNYFASFIT de;
at | east 95% PEGyl ated peptide in a m xture of

55 PR biSRaGyIsRRb e, BBl i, pidiockenct

pepti de and unreacted peptide. 1002441 The foll ow ng
esanptascarironelAARA*ended to be |imting but only
exenplary of specific enbodinents of the invention.
Exanpl e 1 nFc- TMP Expressi on Construct Assenbly
1002451 A pol ynucl eoti de encoding a TMP fusion protein
conprising a murine Fc rigingple@nfc- TMP) was
constructed by conpinin u i d uences
i ndi vidual |y enccn)‘gleﬁndelgrrtﬁ'?llone % a"? 6‘gTI\/P (descri bed
[00250N EPOFchRéRGtARYS sttain 65127 fvias ennatequhyj irgfcula@Rn of K80 mL of

e Fc-encodin on was. a
sri 5o CSIERTGE PR EARORE: 455, AU L WRRER) i
reach®¥D. 9Ja@36<) nﬁm&ntmm@%’ﬁ%ﬁm@%@ng 10L
KH, %@ggﬂmmso&@ mwrﬁh@qi .D.d@o msroaﬂpm fnil &dcé/\hielfhm(fhtﬁ‘kréhlonde
1209 ID NO 1026 and 3155 59 ((SEQ | D, NO.

27.0 glbo7ine ehlp5gs 268 8 rsokeh redneiseesr 3 ML

calcuﬂwg gﬁ}mdé:ﬁ)@ $D; c%@?&%ﬁ%@&% 6SEQ. 50%/NQnaﬂ;Qéi&)sc chloride
471 The Tesulti ngﬁPCR fragnmnents were gel gurl

1.60 ahdsmm.cnwe Hihysirase A45@ kb0 mingfeming Qg0 PBY - cf?hc acid
0. 040%@%& b A8 9L TR R e (HREQ 4& NOnidkdB3) 00, PedBth&fic acid

5.40 g/L, sodium hydroxide 5.30 ml/L), add water to bring to 10 L). The fermenter was
maintained at 37°C and pH 7 with dissolved oxygen levels kept at a minimum of 30%
saturation. When the cell density reached 13.1 OD unité at 600 nm, the culture was induced
by the addition 10 ml of 0.5 mg/ml N-(3-oxo-hexanoyl) homoserine lactone. At 6 hours post
induction, the broth was chilled to 10°C, and the cells were harvested by centrifugation at

4550g for 60 min at 5°C. The cell paste was then stored at —80°C.



NO 1031). The PCR product fromthis second round of
anplification was gel purified and digested with

w0 e®rn24op6 on enzymes Ndel and Xhol. The di gestP@IUS2007/009712
fragment was purified and 14sigated into the vector
pAMX21, previously digested with the sanme enzynes.
This ligation mx was transfornmed via el ectroporation
into E. coli and plated onto LB + Kananycin nedi a.
Col oni es were screened via PCR and DNA sequencing. A
positive clone with a WOEzQmpid 34090 PCT/ US2007/ 009712
143 nucl eoti de sequence (SEQ I D NO 1032) encoding the
nFc- TMP f usi on protei Pre efpldi®g 1033) was

[0025%]dent | i ?(gz %rfﬁ)tr@gtrﬁﬁgz97 1:9?:%% MﬂchPF\ﬁasTdYEsolved in
usi on prot e| n- enco pol ynucl eo SEQ I D NO
2250 D34S buifeq@ranTms:H@mW@ﬂ G pRagedagugh a chilled

GRS R ST o

60 miANIGAPCT G He supEsnathnrwas discaAddd @nd 1l pelefGGT BACGEpended in 2400

ml of WP EHER G EATRIRREA TR O IS PR AP A LR For 60

minutésat 4%&%51_ §r8AAEThE &m@&@%mded in 200 ml
GTGAACTTCC ™ 301 CATCATGCAC CAGGACT TCAATGGCAA

volumeearaeAnsing atiragapinier 3The homagemaieray Frdtupedat 27,200g for 30 |

minut AT A S RS O, AR S Tt was

resuspeAdddGaQaAR TAIMMAGEGAC GHETEACEIN 3 CATECATASERWRRCTYFCAYIBC(Sigma,

e G e S S BRI AT S
oSS I Gl 8 SN AR

superr@TanAGAT GixcadedCThE aehet AGEASTAr ATl efdadAAdARIM gyapidine HCI, 50 mM

Tris HEd P SRR G D B litper SRS N aairibe

materf@SWakIAobkted 8037 & A6 mixa tésCaARGCOMETbnGIAsEAST ECrtrifuged at
TTGCAGCACG CGCATAA WO 2007/ 124090 PCT/ US2007/ 009712 .
27,20Qg for 39 misutpseah 82°C. TEFCRemR oty aetimp i ey sddedagh /e folding

SRR AP A AT 5.1 o

cystei € RKRKDY4:sTarhihle HREY ACY miXiinSKDDREN t] eSsti ViR WDV
EVHTAQTQPR EEQFNSTFRS VSELPI MHQD WLNGKEFKCR 101
VNSAAFPAPI EKTI SKTKGR PKAPQVYTI P PPKEQVAKDK VSLTCM TDF
Example 4

Construct Purification

[00252] After about 40 hours incubation at 4°C with gentle agitation, the refold
solution described in Example 3 was concentrated to 500 pl using a tangential flow
.ultraﬁltration apparatus with a 30 kDa cartridge (Satoﬁus,Goettingen, Germany) followed by
diafiltration against 3 L of Q-Buffer A (20 mM Tris HC], pH 8.0). The concentrated material
was filtered through a Whatman GF/A filter and loaded on to an 86 ml Q-Sepharose fast flow
column (2.6 cm ID) (Amersham Biosciences, Piscataway, NJ) at 15 ml/min. After washing
the resin with several column volumes of Q-Buffer A, the protein was eluted using a 20
column volume linear gradient to 60% Q-Buffer B (20 mM Tris HCl, 1 M NaCl, pH 8.0) at
10 ml/min. The peak fractions were pooled, and the pool was passed through a Mustang E
syringe filter (Pall Corporation, East Hills, NY) at 1 ml/min. The filtered material was



151 FPEDI TVEWQ WNGQPAENYK NTQPI MDTDG SYFVYSKLNV
QKSNVEAGNT 201 FTCSVLHEGL HNHHTEKSLS HSPGKGGEGGEG
WO HEPTRRMN. AARAGGCECG 251 GE EGPTLRQ W AARA*PERHAPDE009712
2 Fernmentation of Strain 6897 1002501 Fernentation of
strain 6397 was initiated by inoculation of 500 niL of
sterilized Luria broth with a seed culture of the
strain in a shake flask. Wen cell density reached
0.9 at 600 nm the contents were used to inoculate a
ﬁltere&g slac n%rtffﬁmlﬁﬁu%f)@b ab rfJnrl‘ dellflode aciat& AR £ hae@dt —80°C.
medi um ( gl ycerol, 500 g trypticase, 3 ¢
SOdI umcitrate, 40 g KH2PO4 20 g (NH4)2SsOH4, 5 ni
Fl uka P-2000 antifoam 1Q: xﬁhﬁ gce netals (ferric
chloride 27.0 g/L, zinc'C ride 2.00 g/L, cobalt
chloride 2.00 g/L, soBreteimPE@Gyttion 2. 00 g/ L, calci um

loride 1.0 cupri.c sul fate
oos'sg" o1 < seifrgaecy SifPa Friion S Bgtoirta R Y L e a 100
mM séditiyicatage Bif&, GALS) corltliniig m mmr{mn{gtwas addebe 3g- fqld molar
excesy S matrasciooge a b A P Febtmg PS8R, 20 kDo)
(Nekt&vﬂ LTh§ Qﬂﬁﬁgdﬂﬁé 4L 1511)&Qrer(1/$s|-aont1ﬁdéh MahesarhOtehiperdure. The

he fermenter was maintained at 37C and pH
extenmfm nroatrls sdifaeation fyBRe the equssq@ighe maction s RgBitgFed by SEC

HPLC{J’&mg §§hH€r@§é QPIR Wrgo chhgnt@lthedras 'ﬁl?lsc'ié%@@)%ﬂatwwlthqb 05 M

ts at the culture was i nduced
phosph@m |bltlffan1tb Ord 5 MN@CB PHiy7 -fHat R4(BL/ g - Aéﬁa}@g‘vl}m the SEC HPLC

ot BRI B y B BN B8 AMECAOINIES, pis
the redfionanixtire ugsatbu&nr-axchangeiblgté 20 6eMniis/HE] BdfferThH &E2.| The

MPE(E,@%CUé%%%t hen t 2 rgés‘og(teg %ﬁlmg\gccérglggée %ﬁé&g&g?hx using a 1 ml

Hi Tripﬂﬁ?ﬁbolﬁmxﬂ@lmerﬁm Blcﬁsf&ﬁ'ﬁc@) cf]ntbllbraied wuth aGZSD?iM Trls/HCl buffer,

essin nFc TMP solved, in
pH 8. Eﬁf {.E‘? reeg T iLsEpEe w%ﬁ%fag ?ﬂ\jhﬁlﬁ?km ?)\5/ r tﬁ 8¥ éaS; %1(13/8'1111 and the
unreaétbd MG aldehiydd @ds eliitedofth thred zanmhw@ldmémsf thé sthdjrp0hffer. A

inear Qoo s 47840 20 B g B0t s 2
contaﬁﬂ% 6.5 81 PRI S¥as\B&d foarhY %ﬁ@@ﬂﬁ%rht&@ﬂ&%eﬂtor@ﬁgﬂ&@d €fractions (2
using a tissue c%rl nder. The honbgenate was the

mi) callested; duigedom exchangogyomgosstPhy FepRraEen HereRualypig by HPLC SEC

as dessHB&S MthRNtA %lcql' &%@Jlgl‘ﬁg’th@ﬁ@nshﬁld%lﬂdﬁtm c-TMP conjugates in
resuspended in 200 vol unmes of water using a tissue

an approkinu¢ ratipef b tmg@ﬁéteéerwa@,edc@h‘sﬁﬁlf%@ wes gopeopfpied.gnd sterile

filteread mnutes at 4 C, and the supernatant was discarded.
out 12.5% of the pellet was resuspended in 28 m 20
mM Tris HO, pH 8.0, with 35 ng hen egg white |ysozyne
(Sigma, St Louis, MO usg @ tg ssue grinder and
incubated at 37C for 20 m n. Follow ng incubation,
t he suspensi on was centIn viwgdtsting 27, 200g for 30

oo2sfl o gk e (Bfeh Ko TSRl WitTng (B g were
dividé@lintdroups of 10 and injected on days 0, 21, and 42 subcutaneously w1th either
diluting agent (Dulbecco’s PBS with 0.1% bovine serum albumin) or diluting agent with 50
pg test mono- and di-MPEG-mFc-TMP conjugate protein (as described above) per kg animal.
Each group was divided in half and bled (140 pl) from the retro-orbital sinus on alternate
time points (days 0, 3, 5, 7, 10, 12, 14, 19, 24, 26, 28, 31, 33, 40, 45, 47, 49, 52 and 59). On

day 59, mice were anesthetized with isoflurane prior to bleeding. The collected blood was



Tris HC1, pH 8.0, after which 350 | 1 MDTT (Sigm, St
Louis, MD) was added and material was incubated at 37
w@2doon280 m nut es. The sol ution was then cent rP¢TIgsH0OH009712

27,200g for 30 mnutes at 2P2C. The supernatant was
then transferred to 3.5 L of refolding buffer (50 mM
Tris base, 160 mMarginine HCI, 3 Murea, 20%

gl ycerol, pH 9.5 1 nmM cysteine, 1 nM cystam ne HCl)
at | mM/mn wth gentle stirring at 4C. Exanple 4

analyZc@BStd &t 1E’t¢rdnfdléiﬂf:ﬂcﬁﬁal[&aat5@slngﬁiﬂ AD\AROVE0 4Rtomatedlood
|ncubat|on at 4C with %entle agltatlon the refold

analyz@bWUleQfe@&W%%éB%ﬁr agRosicsINR YoMt rat ed to
500 | using a tangential flow wultrafiltration
apparatus with a 30 kDa cartridge
(Satorius, Goettingen, GeExample 7ol | oned by

diafiltration agai . QE Eé f (20 MM Tris
HCl, pH 8.0). The@(}rfg;é'rrlu _ e Pl was filtered

(00255]hr ougmital\ihatphil ive@FoAmbilatipe Scepadinigtiddids on to an 86

mhe g S TRAEE S5l A G B R Sl T R o

of SE@@PNOJ 017 \@héref tihe\lmhfan%\le BERQ DN, havingwmsinétfator methionine
%Buffer A, the protein was eluted using a 20 colum
at the islefAdYS§ near gradient to 60% Q Buffer B (20 nM Tris

[002561C1 .  1THE Babllity BEFE- TP as addssdd/ by sfdwer-ﬁhehrbﬁﬁlbgraphxc techmques:
fract| ons were pool ed, and_the poaql was pgﬁﬁ t.hr Oé,l%
ReversednRhase Hg LiEs %Wr@ehmet HPLEpaize-Teslysiem ndplfS-FAGE, all

of which W ete sthlilit Oﬁindlczm Mt BlevdiR8 tdrhpdrBufd FeHhRNAtRIns Waizidn
2007/ 124090 PCT/ US 007/ 009712 146 filtered a second

concentrationt frers Gghtot Qmeimhy ers| qxamwé faebethrcbermyiqal apd plypical
degrad?a‘ix%ﬁ &fa o@ﬁ%lerﬁ?ﬁ; (E) fr%?él‘(?r 2 é?lt fipefari?¥! atimitp Ls%?lﬁ? lvas

ac ut ion of nfFc-TWMP (
evaluddedBwith fredpctitn varyigg pHmmdebﬂlmmsmfan@rbw beglycwlsl ap Cake-

oGRS BB, DA E RS oL AL Ty e

for ﬁu(tl@eteipag‘ﬂzzﬁmlnexﬁﬁ SHe Mhd:rgiahdxdﬁ(& (gDajne) Eidekedang impregement in protein

s R USSR s B KB TR
lyophmigﬂlcﬁd 6%'a%nd¢ﬁttaﬂ@n&‘h%e&ﬂ' 02 t6f0. 1% e The doliowing\wasfers were

monitored by SEC HPLC_ usin perose 6 HR
examiZeq UhireoRIE SHAT BY SSHIFEL Tt P, e eustgine,
phospﬁﬂ‘ésmaf 1. DEtohBihevd §dﬂe&arﬂg5stﬁﬂlélﬁ}@chM|ﬁ férflulatedQn 4istidine buffer at

/mn. After 16 _hours the SEC HPLC a
PH S Wifamcmialhmennt of R o2i(D 09 49 o4 Bromomh s s pptimal for
stablh?)QnJ ugated to MPEG At this time the reaction mxture

was buffer exchanged into a 20 rrM Tri s/HCI buffer pH
[00253] 12. adidatigeof Sugrosengnd Toweenc 2 indhe Kg P Formg

[oozskgln ex %El%&%‘raeﬁhi g%ﬁ?‘m&t%éx@@oé\ls'ed Wn vai"ﬂatﬂﬁe ﬁt\’/eﬁ)f

SCI enceS GC]LH i brated
sucrose)hiBnnisd1Had 'IbMﬁdne?O in theif@mupationtas apeetetn mcmtmt@p@f was

appro%ul,t]naqu 0! g{qgh&%@rﬁé% yJJeOaWUEQJtGaFeu qoagl\ﬁﬁ‘fﬁ%l%ﬁ%é%qhe clinic).

nrea e Was
The effe¢twifauatobe) mesnab] srieTween-20 imgosinhizing stabilityi wassdemonstrated in

these %t}lf]g?l nlrll%\lj?uipgslyn\?dlgﬁﬁdl el 0 mlt%%dof/ ¢ b 1;19'80 %o%%nMating

manufacturing issues and concerns.

[00259] Sucrose is Beneficial in Minimizing Chemical Degradation at Elevated

Temperature
[00260] The effect of varying sucrose and mannitol concentrations on the stability of

Fc-TMP was tested. The protein was formulated at 0.3 and 2 mg/ml in order to bracket the



containing 0.5 M NaC was used to the elute the
protei n-pol yner conjugates. Fractions (2 nl)
w@oedo7az4ed during ion exchange chromat ography PCT/US2007/009712

separation were anal yzed busHPLC SEC as descri bed

above. A fraction containing the nono- and

di - MPEG nfc- TMP conj ugates in an approximate ratio of

2.3 to 1 (as determ ned by SEC HPLC) was concentrat ed,

and sterile filtered. Exanple 6 In vivo Testing
antlclé/a\?%eﬁ%ion%ﬁgé inGhatlime. T Y&ditibRRampledw&s prepared with and

ton, Massachusetts) were divided intqg groups
withowtf0.Q@0% A denj20e T ratio @h§icrese:mannitel wag shanged by varying the
#A¢h868PtoSmaintain
smou S DR B il tn lalol 1l b STEH0RL bR el
isotonwdityh TH@ fogowmram@ﬁsmmemmmgmwww}cg@ as percent
r of ej Gl r niml . Each

Welghg?%ruvp()h\l/\%éﬁgl)'v'i §é8 %Qﬁ(éhg]ﬁ?g/g dQ’(gI eg 40 ) fromthe
[00261Ft r O- ¢fiphdrahticsi af secrone:alaneitoladre shotwmt:p ménimize ¢hgmyjieal 0,

degra(id}iog'@g Zﬁcg%t%& Z%S%téxldréxc}é?.n§é 2(? ReverSed\?\élr]%s%}}]% S@h é'{ﬁs s}g)wn in
Table\l!ﬂ9I theipetdehtinainepeak iivcorhparbd ﬁﬁdalt}gandeﬁ}:r (etdvhmdttedpblatmld storage

2007/ 124 PCT/ US2007/ 009712 147 anal yzed f
ot re VI 5 OB s SRR RS Ao 3 REI By ocurs i
the ligtd mﬁmlohl(pecmawnymaedm ld)mmlﬁctd&&e Swfotwﬂuﬁtel 4tBs1y 6Y, followed

nosti cs, 0
by therlyaa 1P TPRPUISODS DY OB 450 [ JBpRorossclfoBatiEq, s protective
effect%‘?@@@rﬂkm rﬁn‘x’rﬁiz@ﬁg JHeni BAl R BradatidiViv a 8RS B S edlBp RE{/&}%H Phase

herein in Exanple 7 corresponds to a dinmeric form
HPLCSERlysis odsanwlcs, afigh elexptsd teraporatensterase {Taey Ph Res Iiefcem main
[ PR f}alysAloftFeeTINP) QF ficantly at th
peak @g%%fa'ﬁ]erﬁ] g‘%‘}aegstelalpthﬁifq Fc- TI\/FYSWaos assess)ed(msg}é‘ Hheanty at e
low se@ossrlavels, hub detsomt apbéar te ekdnge qrrasingfiftyiay foagulalgaewith sucrose

conceg%}w%gr%t?r%%$ gqnﬁ‘%ed%b ﬁi{i’l{e%ﬁ %@régﬁ?ﬁﬁmgat

mainteinéypduetbst devebs atlLG% or Iﬁcgmuisamtmnbfor awgﬂtaltghtyrpf Fc- TMP upon
oncentration fromO0.1 to 40 ng/mM were exanm ned for
lyoPhﬁtﬁaHo'éhem cal and physical degradation at
accel erated, refrigeratehi¥ed3d r ozen tenperature.
Fc-TMP stability was evaluated wth respect to

r YI,E g usi A o] : _76
foe Pl I e L D

further optimzation after the ot her candl dat

(gl ycine) showed no i nprove HFP
Form m@h 20 (pol ysor baten%G‘)“’%HQ a}%g’?[ﬁ%v\m%{‘] CLGHR bil t\l’feks
ggregati on upon_ | yoph| I i zation qQuer a copcentrati
02%r8aﬁrg>éeoirl%l‘de2nt06 0.1 %8fhe fol | dding buf?igs vveregg6

exam ned i n screening st ud| es over a pH ran e of
0.5% Bugrosgy|4/8%erMannited ci nat e 77Ri sti di n&3-! phosph and’1-6
Tris. Fromthese screening studies, Fc- TI\/P for rrul at ed
1% Sugrobg, $t5%Mannital f er at 784 78.0 80.5 73.

1.5% Sucrose, 4.3% Mannitol 73.2 79.8 80.5 78.7
2% Sucrose, 4% Mannitol 79.2 813 78.6 78.9
10mM Acetate, 5% Sorbitol, pH 5 74.7 428 75.5 34.1

(liquid control)



pH 5 with a small anmount of Tween-20 (0.004% added
was shown to be nore optimal for stability. [002571
wy/alordatpon of Sucrose and Tween-20 in the Fc-AGPUS2007/009712

Formul ati on [002581 Subsegwent devel opnent efforts

were focused on validating the |evel of sucrose,

manni tol and Tween-20 in the fornmulation at a protein

concentration of approximately 0.5 ng/m (to

accommobdat e the antici pated dosing requirenments in the
100268 | Ni Clvherd&FETRACEH tRE ligHiaIBaRel( T N0thM ackbdle, 396 88rb2BI, pH 5

I'n optimzing stability was denonstrated in these
formulatign) kas. Slg‘UﬁPW%‘t‘B dherrenandpegtdeain perk arcadhs grotgiRshows
more d zﬁﬁﬁgn % i pes ghﬁﬂ{ HOK redBR E@ﬁ taHﬁlSlB' of B%Bﬁﬂlz@@ damples with

cerns. 1 Sucrose’is BeneficCial 1'n M nim zing
lower ﬁimenmsa)lf srgsadirevions aricvithdiquid streilitesamples(afigoolgpated

cmpefie S0 18k N ABASHTERTS, 85 PRBR b g and rsnige n e
proteii,vehiph obstributba so fhergrowdt indhepredpdikangiof imtjquid sampbesder

b Kk h 2007/124Q90 .P 07/00971
00263, 7 R FE LT PR, TR CREERRI {310L Sogepvet by cation-

exchafgtirld refers 6B phise HPEC én (hedpeptikized formaladon wﬁérhloug term storage.
0. 004% Tween-20. The rati o of. sucropse: nanni t

For exaimiify Ca By SRR GO OEEHBLAIC T GGK APBEoRyhanges under varied

tempefftiirés (LIOCt 5T ARNEIHtRI1ed E6th tethpatife for 6AGRhs). Due to the lack of
concentration to maintain isotonici ty. The fQ

[
chemiggltdegradgtion inthedyonbliepformylation eyertimeat coaipl el QO temperature
and 10%’? qgﬁ]éh of'Rik %}tm\ﬂﬁﬁonvdﬂv@l% ienPwariocentered 5n ifimikirty the physical

5:4.3 and 2:4. 1002611 Hi gher ratios of
aggregam@n@s@qmrmmtblﬁﬁl%d%m\m to mni m ze chemi cal
[0026&29r ad i Qe bR RilBAfon
vers ase C- AS TS apl e ) e
[0026ﬁbr c enfl‘hﬁanqiuspembf Tweew2pat atbw nbmdeatrhtjfﬂra(mO%P/ﬁbiﬁ needed to
el evat e ur e f
mmmg%e %%aﬁi? WRE %g gggﬁgaf'oss 9(151 15% zg %ntexc tv?xggel%'ﬁgmglﬁ§ork This can
be derfionstfased by exdmanirlgqhé ttlévanmdsalts ﬁum(sié&erﬁl\/ﬂalbxdlt)rmbaueem which

in 10 acetate, . 5% sorbitol., at H foI y
sampleare| QBRI DL P B AS RcRet figabion B TS 200y,
[002661/CI OSEA highsPgrotdiy Eéncenffhﬁ)rmﬁﬂcﬁTMR/@as afst @sdd tofexplore a wide

sucrose in mnimzing. chen cal tion was al so
range ghJaegRt 0) oFdsrdp FEstiguE e aPPL“é‘ g?f%eaé? migjmigg aegregation. The

Fc-TMP LEhcehtaMah ﬁfithlises!m@r whisEmPyAl, 3 (héabl&n3) 1evérlb Qet at 0.002,
percent main E k (determined fromreversed-

0. 0044-@3{2@,6 anthPPd v dRersorpppior ong ysaratghts saekpgatipnas I fj‘T“I‘ltgd to <0.1% in
all fornRMasAs WARETIWRYEDS., sBUhoAdSesURtal MR Ved nd HERNKEuI aggregation.

meaningfully in formulations wth sucrose
Tween-3AabA1004Y4 was clyfsey farfudheraeasidegion in Biefpepuygtion studies, as
[ _that maintai ning
dlscustsgcgﬁ%)%g{ FS%/%%&°W§H‘§%)50‘FG%’§ "is critical for the
[00263} abi | iTapled0 ﬁmWSIWﬁ’e eqponnt df;aagmglat@am b TMR ploaitgedmg time zero,

s ol AL o S Do g

the afGréfentioned formulatlon and in formulations with varying sucrose: manmtol ratios

U4

without Tween-20 added. In addition, stability was followed in the current formulation
without Tween-20 and buffered at pH 4.5, 5 and 5.5. Results show that only the
aforementioned formulation has minimal aggregation at pH 5. In formulations without
Tween-20, aggregation varies from 0.5% to around 5%. Aggregation is also higher at pH 4.5
and 5.5 compared to that detected at pH 5. Lower sucrose:mannitol ratios (0.2, 0.5 and 1%

sucrose formulations) have higher aggregation, as levels are typically around 5%. Over time,



RP- HPLC CEX- HPLC Fornul ation Tinme Zero 18 Weks Tine
Zero 18 Weeks 0.2% Sucrose, 5.1 % Mannitol 78.6 72.2
wa 20816096 0. 5% Sucrose, 4.8% Mannitol 77.3 7BCT/USRND009712
71.6 1% Sucrose, 4.5% Manmotol 78.4 78.0 80.5 73.9
1.5% Sucrose, 4.3% Mannitol 73.2 79.8 80.5 78.7 2%
Sucrose, 4% Mannitol 79.2 81.3 78.6 78.9 10nM
Acetate, 5% Sorbitol, pH5 74.7 42.8 75.5 34.1
(liquid control) WD 2007/124090 PCT/ US2007/009712 149
the lcslepgg %ﬁ?@tﬁax'r:ﬁ oot stbr‘i\: ih ige 4fofithéhtioned Fotruldths aHamyihe
aceta 5A>sor bitol, pHS5 fornulation) has
forrnulfatlgnlmth@ah"tfwgﬁroﬁ@ﬁhfpﬁghH@ lpyear timePOpBst - mai n peak
area, the protein shows ﬁr%gadegradatl on in the
post-mai n peak region u'p!r ysis of |yophilized
sanples with |ower anmounts of sucrose. Previous work
¢ h-TMiPi i 530miV] Histidime) variediformuelagicnsd.5 mg/ml
t enper at ur SSECHRLE) Mrasured®uercéntaAgglegatiomt i on ari ses
fromglutam ne and arginine in the protein, which '
Formf}@i¥n | butes to the grow Tihe Zehe pPB M@EREK rlelgmhthsh
l'iquid sanples. [00263] At refrigerated tenperature,
2% ScRSYEl § MERATAGsH s 1S notoobser vedoly cati o1
(with @)@g@@ﬂg@e@p@b reversed-phase HPLC in the |yophilized
formul ati on after |l ong term storage. For exanpl e,

o gog%emgﬁgm 1§arpmat ogr agrg di d nog 9gshow appar ent
2% S ar?ges under S%rled tenperatures (-80C, 4C and

2% S‘ft%%f 5*%'1@19 ﬂn&ﬂ”ﬁﬁ%@ef aturegor 6 nopghs). Dugygo the

em cal degradation in the |yophilized

2% Suc?%ﬁu‘l—l‘ateﬂr/lgﬁlruﬁ)\ff#[{?'ﬁe at Cof‘l'aro' | ed y gom tenperature

the formulation devel opment work

., cent th | t
0.2% 536 31 W%ﬂ@lé%?ﬁo aryi fe 1 G026kt “veon: 50"

d by L I t
0.5% Pttt S RIS On-Of #&ié’n 20 WP low
tr d dt [
1% SU5ERo -0 TG ELREL O whi chibs apparAt 1ol | ovi ng

| yophilization. This can be denonstrated by exam ning
the relevant results fromseveral stability studies in
whi ch sanples, are eval uated for stabjlit |
1 Theppthpized formulatinn sagples wergselsetsd fory ‘E)’@E’@é‘f’xﬂ megﬂemomh
timeppindt ei n concentration of Fc-TMP was first used to
explore a wide range of Tween-20 in order to
[0026BEVeSt | i ortall EoriPAYn SHEBELH elelighbdte ordBEl tﬁg%’éhé?ﬂ’blal effect
Fc- TMP concentration in this study was 20
of Twgen-ROfmmimiiging agetegreony ABtof ghe Fngies in tbeSGGIPd‘%P ‘86'8 formulated
at pH angii afd withod¥f d. ?@4%%}{;&%,26 Of abP 41 M&@Eheaﬁeré&pt aggregation after
aggregation 1s mted to <0.1%in all formulations
storagei at H°Q Wrdime Diterghlg of genoh |8 sveeks andhl yeardnstabtlitpo At time zero,

fl:a &ﬁ}r f A4 %0 R IhEHRFAE with
1mmeH%§erf [q%’g?g%% 219 thl é’% H%éq?]orn% at ?on st udi ggﬁ
0.004%5de¢18—@0$ Seuillvereints ofthggregation ArsrobServed/im gﬁmpjegwuhout Tween-
20, w{m /ttrlg highest amount found in the formulation with 0.2% sucrose. The effectiveness
of Tween-20 in minimizing aggregation also extends to the 18 week timepoint, with higher

percent aggregation found in samples lacking Tween-20 and at low sucrose: mannitol ratios.

After storage for one year at 4°C, aggregation is also consistently low in the samples



[00267] Table 40 shows the anount of aggregation in
Fc-TWMP nonitored at tinme zero, 3 and 11 nonths after
wGer@ragwoat 4C. In this study, Fc-TWMP was | yopPCT/Ugm®d7/009712
at 0.5 ng/m in the aforemantioned formulation and in
fornmulations with varying sucrose: mannitol ratios
W t hout Tween-20 added. In addition, stability was
followed in the current formulation wthout Tween-20
and buffered at pH 4.5, 5 and 5.5. Results show t hat
contaiffdgYr & 2@f orenent i oned fornul ation has m ni mal
aggregatl on at pH5. In fornulations w thout
Tween- 20, aggregati on vdiabde 4lr om 0. 5% t o around 5%
Aggregation is also higher at pH 4.5 and 5 5 conpared
Fe! 2T Lﬁﬁzﬁ&@m& é@Pfea/vaHBfooﬁ% 59&% &39@/ L pH 5
hi gl§er aggr ega ?sc‘)'ﬁe %tiliér%a%o Jf[& roun 5%
Over time, WD 2007/ 124090 PCT/ USZOO?/ 009712 150 the

| evel of aggregation re ns con3| in tF
Formula tb(?’"emsntl oned fornul at i 6H"%A§S n t ° P8 mu §qe|af)n

W|tho t en- 20 through the .1 year poi nt abl e
2% S %%M OiOrrM Hi sti di nglvarled nulatl%;{
(Wlthﬂ-QP?H@T‘SE@ L.C Measured Percent Aggregation
Formul ation Tine Zero 3 Mn r%s 11 Months 2% Sucr ose,
%SHG}@%ﬂn%tMank?H .0 <0.1 <0%% <0.1 Pdith 0.004%
Tween- 20} 2% Sucrose 4% Mannitol, pH 4.5 2.4 2.9 - 2%
0.2 % SyerasecS-1 oMamaiet ol . pH 5.90-0.5 1. 6<818 205 SBdr ose,
(with QOO#KrRVEST-20H 5.5 2.3 2.5 - 0.2% Sucrose, 5.1 %
Mannitol, pH 5.0 4.8 7.3 - 0.5% Sucrose, 4.8 %
0.2 %mnmSP,o‘Il‘VpM@rIUOB 1 4.4 - 1% Sucrosé;3 4. 5% Manni t ol ,
pH 5.0 4.5 4.3 1 The optim zed fornul ati on sanpl es
0.5% Becrese 41&%t Mdnihitel eval uati of0-4t the £2 nont h<0.l
(with 0.1008PoT ween-PQV2681 Additi onal formul ation studies were
designed to confirmthe beneficial effect of Tween-20
0.5% Bucrose) Ml % Mgneigdr egat i on. A2 of th@.8&sanples -n these
studies were formulated at pH5 with and w thout
1% Str&R4405T\baian6l Tabl e 41 |1<«Gts the gkicent <0.1
(with 6008®0Rvean2¢) ter storage at 4C for tine intervals of
zero, 18 weeks and 1 year in stability. At tinme zero,
1 % ShersBelisasIMartritol ow ng | yopholii zat i onp.3aggr egatd on is
mninzed in all of the sanples with 0.004% Tween- 20.
1.5 % FRtdse ABU M BnRkol1200r egat i ogp.ar e obsegyed in &anpl es
(wnhWObB%ﬂ"w&ﬁ,@@y 20, with the highest anount found in
the formulation wth 0.2% sucrose. The effectiveness
15 %cg‘uc;l;yggeﬁg%oMlaHmmlm m zi ng agqr egati ol so extends to
he 18 week ti mepoi nt, with higher percent
aggregatl on found in san‘pl es | acki ng Tween-20 and at

1 Sarlxﬁ\éé SMRBSEn-TPRBl RlecledftbOévaluation at the 1 year timepoint.

[00269] Another stability study, designed to test the effectiveness of antioxidants in
minimiziﬁg chemical degradation, reinforced the protective effect of Tween-20. Antioxidants
did not have an impact in minimizing chemical degradation upon elevated temperature
storage. However, the aforementioned formulation, with 0.004% Tween-20 and at an Fc-
TMP concentration of 0.2 mg/ml, had <0.1% aggregation at time zero and 0.1% after 5
months storage at 4°C. The same formulation without Tween-20 had 0.4% aggregation at

time zero and 1% aggregation after storage for 5 months.



After storage for one year at 4C, aggregation is also
consistently low in the sanples W 2007/ 124090
weEOUsSeaO7/ 009712 151 contai ni ng Tween- 20. AEDUS2042/009712
Fe -TM? in 10OnM Hi sti di ne, 132ari ed fornul ati ons, 0.3
ng/mM, pH5 SEC HPLC Measured Percent Aggregation
after Storage at 4C Fornulation Tine Zero 4 Months 1
Year 2 % Sucrose, 4 % Mannitol <0.1 0.2 <0.1 (wth
0. 004% Tween-20) 2 % Sucrose, 4 % Mannitol 0.2 0.2 -
[00276) 2 % Sf%@rs%ﬂi%@mhy%ivﬂﬁ'ﬁrés‘éhte&% Fabies 1, 70 add tHeMfbRementioned
0. 004% Tween-20) 0.2 % Sucrose, 5.1 % Mannitol 1.1 1.3
studies iljustageshe pesective effes, afahweanp?0 igminimizing pgereggtign ypon
. 0/ - [V r . r . it . .
tyoph 4 AR b Bemhet e grip O L Rperbists Sxnding o
year a0 400 46w ne ercapivigtul ingreuses i eggragaivmnnmnamples fgmulged with 0.004%

1.8 % Sucr o 9 ' SOhiehs : ki
I e
minindiz&adpptepativh tpor lyephili26tiow rsealeaipevdri dvdsonitiated| widlh then

at the_ .l r tinmepoint. 1002691 Another stability
fecomwdﬁ‘?f?fé‘ﬁﬁﬁi?é‘d to test the effectiveness of
[00272at | OXisdaRtBpiStudigs ni M zi ng chem cal degradation,

reinforced the pr8t ective effect, of Tween- 20.
[00272h¢ i oxi tioga en t in mnimzing

[002781€M Cn GeeH 36kAE-uPRIAIONasedeSILAES tb SR Afanbacturing conditions
storage. However, the aforenentioned fornulation, with ..
and cxioa JBCTABHDSES OXHRE T IRURR W HISRESHISCTNPRIS Sicss ang siblity
upon FEbAtituthi FOTMP 8986 RE3XcREh gAY ittt TBe ZRnIa40d Hhffer Ueing a
after 5 nonths storage at 4C. The sane fornul ation
tangeniial Hlont filatien devicp.sampanin lagsy sgla professes: Thewrokdn yas
subse sy AR SU0ORARBG80) §h%7 19° 02apbl59yBT ek 20¥o added prior
to thedtrmbfiltratipn stepd\A ftersainptesprars &lleddyophiligdsionswas performed. An
and the aforenentioned studies illustrate the
protective effect of Tween-20 in mnim zing
aggregation upon |yophilization. The growth of
aggregation over tinme is mninmal, as tinmepoints
extending to |



year at 4C show no neani ngful increases in aggregation
in sanples fornulated with 0.004% Tween-20. Based on
W bh@ga2ev@bi [ ity study results which show t hat P€T1€S2007/009712

addi ti on of Tween-20 m nimM3zes aggregati on upon

| yophi lization, scale-up work was initiated with the

recomended fornul ation. [002711 Scal e-Up Studi es

[ 002721 Aggregation is Concentration Dependent [002731

An iPitiaI scal e-up study was designed to simulate

xam ne the robustness

exemp@%%%ﬁlg?tm@?% l%/mé?%heggggte to shipping stress and
Them@!'ﬁ'!sﬁt'ﬂ"it'y& on reconstitution. Fc-TMP was buffer
haTRg’e‘d i ntTE5"e he REBPH%t i on buffer using a

al

g:epzﬂange fI}@\R/flItr ion device, sinilar to |arger
Step# cal e processgs. The otein was subsequently diluted
Step o congkntratfans of 5 and 0.1 ng/m wth Tween-20

Step#gl so agddled prgpr to e final filtration step. After
Step #82 mpl eggwere gyl led, lyophilization was perfornmed. An
WO 2007/ 124090 PCT/ US2007/ 009712 153 exenpl ary
Freeze Y&i | zat i gocprocess is set forth below  Thernal
Additicheeatément Sieps Tenp Tine Ranp/Hold Step #1 -50 120 R
Condebs@[Sethdint 50-6020 H Step #3 -13 60 R Step #4 -13 360 H
Vacuubst Stpcdid - 5008 TR Step #6 -50 60 H Freeze Tenp -50C
Addi tional Freeze O mn Condenser Setpoint -60 C
Pr-mawala'umssewaou nt 100 mTorr Pr| mar y Drying Steps tenp

S \?gtp Ranpsol d agp #1 RegwHAd 100 H Step #2 -25

Step 20 1080 5 R St #3 -2 0600 10 Step #4 -25 600 100
P Stefjo#5 0 0 100 Step #6,25 800 100 R Step #7

Step #5800 goo H o100

Step 600 - 100 H

Step #5 800 100 R

Step #6 25 800 100 R

Step #7 25 800 100 H

Step #8 25 800 100 H

Step #9 25 0 100 H

Step #10 25 0 100 H

Step #11 25 4] 100 H

Step #12 25 0 100 H

Step #13 25 0 100 H

Step #14 25 0 100 H

Step #15 25 0 100 H

Step #16 25 0 100 H

Post Heat 25 100 100 H

Secondary Temperature 28C

[00274] Passive storage at 4°C resulted in more aggregation at the low

Fc-TMP concentration (0.1mg/ml). At time zero, aggregation was determined by SEC-HPLC
to be 0.4% in the 0.1 mg/ml formulation, whereas 0.1% aggregation was detected in the
protein formulated at 0.5 mg/ml. After six months stofage at refrigerated temperature, the
aggregation remained at the same levels as observed for the time zero samples for both
concentrations of Fc-TMP, in agreement with results from previous stability studies. Due to
the higher amount of aggregation observed at the lowest concentration (0.1mg/ml) it was
decided that 0.5 mg/ml would be best suited as the concentration of choice for additional

scale-up work.

[00275] Aggregation Does Not Increase Upon Simulated Shear Stress
{00276} Lyophilized samples (not reconstituted) from the initial scale-up study were

also subjected to simulated ground and air transportation with the aid of stress simulation



Step #8 25 800 100 H Step #9 25 0 100 H Step #10 25
O 100 H Step #11 25 0 100 H Step #12 25 0 100 H
wE@p/1240% 25 0 100 H Step #14 25 0 100 H St epCHUS2085009712

0 100 H Step #16 25 0 1001 Post Heat 25 100 100 H
Secondary Tenperature 28C [00274) Passive storage at

4C resulted in nore aggregation at the |l ow Fc- TWP
concentration (O0.lng/m). At tinme zero, aggregation

was determ ned by SECHPLC to be 0.4%in the 0.1

equxerEAthJ&fy”}Heaﬂrb%ol ¥ teRs 8 the Xsa08 (RﬂﬁthﬂSM‘@lSty of Testing
detected’in the protein fornul ated at

Methoas}, detbod #RyAT H% wasdplguedt Simalateg &%@Méﬁ%&r&v%@m was
accomgylﬁghe ve f%ﬁl&ﬂo&mlg &4bRtioh Fﬁbﬁ:armcr)ée@‘sgbﬁ @Rl a Power

or the time zero sanples fo
AmpM‘mndﬂndﬂd#thﬁ@ G nirdtzTRiokic GompgrasieneWMallinaferds €9 Fojlowing the

r om pr.ev
transpQ n%tlo str L QHg Pﬁ% Ohﬁ%&?g@?gy%gkﬁoﬁgg wak QGE]‘bared to
passw@@:bﬁ&ﬂllsr watth tﬂib t(e@t.lllthfaghmﬁori)lholug'sal dhesgased thdreakeOv&e obvious.

o FBA T 28 S B o S e L5 O BERRLL Bh en e
stress@DGINANeS drepdssies cdittiols (0. E%Sﬁ thip0.Snfg/mlisanpds Shrepared to 0.4% in
Stres 0276) Lyophilized sanples (not reconstituted)
theo*FQWW$ﬁ%“?ﬁ?tlal scal e-up study were also subjected
[00279P Si MSkaviRE Ppoh H%n@ﬂﬂltlah Ravak feRfvaedtiAthio studly bly prémaring freshly
ald of stress S|nulat|P 07/1240§FT hsl
recongbittedispmptes 6od nepbatingfog duf AR HF days Fidher passiygly, with slow
umblﬂ{gOBPGi%Br&é sHM&h NegbleA2tsAEwATE e suisEo! 81D, Sasd 915Ymeim]
ting Methods Met hod # D-4728, was foll owed.
'formmtmmsaﬁéds gERrgted. themgunt pf |EPEATOR T BYNigREed in the formulations at
0.5 m%‘@o r&gﬁ&fj E@%“@Rxnﬁ;lﬁx%n‘pvggﬁ%mscthyngﬁ%fngfkd-rsﬁmp%s no
Power fier
meaninigfill ghdrgasBiin hgyewmos appasent axgt therddgfdayperiod) The amount of
oAb Al 43
Interepansgl iy e smrldmg)i'esultsmmea)t heilspés_\ua trendiate. the aggregation drops to less

r phol ogi ca es .Of I [ .
van L RO Ao RIS Bl Feff Rl B s, Fifonite
there RAIERERpOMAMInE esdase Bﬂiﬁ]elam(thOf difrfegigstixeh slmepkedsin amgt shaken

assive controls (<0.1 the 0.
samplep AL B4 T POUT B MEBA R e SR by MG frgm the
aggreghte it Heldimepsiatenpoanatartstiessing P&IMXani ned in this
study by preparing freshly reconstituted sanples and

i ncubating for 3, 7 and 14 days either passively, wth
sl ow



tunbli ng, or vigorous shaking. Table 42 shows the
results for the 0.1 and 0.5 ng/m fornulations. As is

wezpeazss) the anount of aggregation is m ni meEdUSIV07/009712
the formulations at 0.5 ng¥sm . Conpared to the slow
tunbling over tinme vs. the non-tunbl ed sanples, no
meani ngful increase in aggregation is apparent over
the 14 day period. The anount of dinerization in
these formul ations (Non-tunbling and Tunbling) is also
consistent. Interestingly, the shaking results appear
to display a trend; i.e. the aggregation drops to |ess
than detectable |evels dabe42ime zero in both the 0.1
and 0.5 ng/m sanples. Meanwhile, there is a )

Fecor FBEBdndl mMnisadine,withe2 YerSurarose, dhdviannitehand
observed in nost (5084%6 Tweaent+28, pH Sach ti nmepoint,
suggest$RaHPIat MaRhaLed PeiRRAEARS&atiohi dnid Dirhérigiontafter Storage at
fromthe aggregate to the dinmer state upon shear
stressing Fc-TMP. WD 2007/124090 PCT/ US2007/ 009712
155 Table 42 Fc -TWMP in 10mMM Hi stidine, with 2%

Sucrose, 4% Mannitol and 0.004% Teen-20, pH 5 SEG‘?P C
0.1 mg/mdsur ed Per c&HPE A§%r egat | ohPa¥Y Di neri 2R@%n 4 Days
af t er oMor age 888 dMEr ny/ i 288 fENYer 0 328HPEMYT Doy 5288 dimer
Days agg, diner a%%’, di mer agg, di mer afg%, di mer
Non-Tusblingvbl i ng 004; U 3 1.2, bZ26096 1, 0.471.8:40.4. 10,04
Tunbling 0.4, 0.3 0.7, 0.4 0.7, 0.3 1.1, 0.3 Shakin
Tumblng, 0.3 <0.1,08,9%0. 1, 0.27<04, 1.6 03. 83y m 11,03
Non- Tunmbling 0.1, 0.5 0.2, 0.5 0.2, 0.50.2, 0.6
Shakiffginbl i ng 0.1, 045032, 0.6 <®.1,08.6 0.150.b.81 Shaki r8-1, 1.6
0.1, 0.5<0.1, 0.9 <0.1, 1.0 <0.1, 2.2 1002781
Secondary Drying for 12 Hours in the Lyophilization
05méMal € I1s Sufficient for Mnimzing Residual Misture
002791 A second scal e-up study was perforned in which
Non-Tisndifig Was bufd.er 0.sexchangeo2aind di | ut ed.2,00.6. 5 ng/ nd.2, 0.6
in the recomended fornul ation. Lyophilization was
TumbBppi eved with @1cysl e consiep mg of an ioni,to.al 0.1, 0.6
freezing step at -50C, followed by annealing at -13C
ShakiIEe t enperat urgWas t hen ragpgdogown t 0<930G.0ohel d fa.1,2.2
an hour, and primary drying initiated at -50C wth a
vacuum set po OOmlor
[00278kr i od Ses t bh e

. .-25C M I:gau prid, . intained at - 25C for
Mint ﬁsr'F'Ulgé(rSS?(,EM?’JIﬁiii‘ﬂrg'mh'@n gradual |y raised to 25C after
[002781 ound 22 Fedood sealé-wp stusy wasgpenformgd impvhichclm R, was buffer-

dryh g gi d D RS rfRh B REoR TyDhRYH At as
CXChagggal?%iw%@:ﬁgggﬁ&%@th%en t ﬁe I'yophil'i %al?i o%&ci))/cl e, lonv_v
achiesahpith s oyeleeopsiktingio fdnt ipitial freezigg sten ap 45 A Gufallogfed by annealing at
-13°C§ eﬁm%r}gr%aagrature was then ramped down to -50°C, held for an hour, and primary

int of I r.. Follo

NEAOK by

drying initiated at -50°C with a vacuum setpoint of 100mTorr. Following a brief hold period
at -50C, the temperature was ramped down to -25°C over a two hour period, maintained at -
25°C for 20 hours, and then gradually raised to 25°C after around 27 hours for the beginning
of secondary drying. Secondary drying was continued for a minimum of 12 hours at 25°C.
During the lyophilization cycle, samples were pulled after 12, 18 and 24 hours of secondary
drying in order to check the stability and compare the level of residual moisture. Results
show that residual moisture, as measured by Karl Fisher Titration, is around 0.6% or less

(Table 43) in all samples examined. Moisture is similarly low in the buffer placebo cakes.



drying in order to check the stability and conpare the
| evel of residual noisture. Results show that
w0 e®i7dabo noi sture, as neasured by Karl Fi sherPCT/US2007/009712
Titration, is around 0.6% o | ess (Table 43) in al
sanpl es exam ned. Moisture is simlarly lowin the
buf fer placebo cakes. WO 2007/ 124090 PCT/ US2007/009712
156 Based on this work, the secondary drying tinme of
the Iyophilization cycle can be shortened to a range
Based Ul thR8ork2the séébridas) dryinkatihe pﬁa‘leﬁigp}dﬁﬁdtioNQﬂy&Ielﬂaﬂ beRhortened to
Fe -TM P Secondary Drying Tines ld at 12, 18 and 24
a ranggibgtvecend@co b BPYSDryi ng Ti ne Karl Fisher Percent
Moi sture 12 hours O.ZBTﬁﬁﬂ?Qﬁ;s 0.38 Buffer Placebo
0.43 18 hours 0.63 18 hours™0.28 Buffer Placebo 0.3
24 hours 0.46 24 hours 0.37 Buffer Placebo 0.31
1002801 Stability results are al so conparabl e over
t hi s secondar Re$iguapMoistureidgdic asTM#hpl es do not
have di KeesiG9DMidd TirRePREld 4101258 Enaal4 Heuphysi cal
stability. For exanple, the anmount of aggregation is
<0.1 % for all sanples exam ned, while the percent
dimer is consistently at 0.1 % These results confirm
' i ndary drying tgg®reher PecehivibRage to
Smxmpg??)ﬁﬁg%ﬁgﬁ@hours W thout affecting the initia
12 hoskabi ity of the protein. [002811 Agghtional work was
performed to evaluate. the robustness of the
1thflrgrnulatio_n with respect to varyipggxcipient
concentrations. Since previous stability work had
S t hat sucrose, for exanpl e, have an i npact
Buﬁbﬁgﬁgggbility, it was necessary to_ggg%ine t he
robust ness of Fc- TMP upon m nor changes in excipient
| evel s. 1002821 Statistical Study 6 c-TMP 1002831
BSbust ness of Fornul ati on WD 2007/ 124090
PCT/ US2007/ 009712 157 (00284] Aniq#%ﬂal statistical
18 houss; 4y had been designed to exami ne or changes in
formul ati on vari abl es such as the formul ation pH
Buffep,Placebfl ne buffer strength and the Gcrose: manni t ol
rati o, using an E-chip software package. These sanpl es
were | yophilized

18 ho

24 hours 0.46
24 hours ‘ 0.37
Buffer Placebo 0.31
[00280] Stability results are also comparable over this secondary drying time range, as

samples do not have differences with respect to chemical or physical stability. For example,
the amount of aggregétion is <0.1% for all samples examined, while the percent dimer is
consistently at 0.1%. These results confirm that the secondary drying time can be shortened
to less than 24 hours without affecting the initial stability of the protein.

[00281] Additional work was performed to evaluate the robustness of the formulation
with respect to varying excipient concentrations. Since previous stability work had shown
that sucrose, for example, can have an impact on stability, it was necessary to examine the
robustness of Fc-TMP upon minor changes in excipient levels.

[00282] Statistical Study of Fc-TMP
[00283] Robustness of Formulation




but a non-optiml freeze-dry cycle was used which
resulted in higher aggregation than typically
wobeenweol The study was a screening study, asRCRUSIPOZ009712

| i near response surface. HBasults of the stability
assessnment showed that the pH (4.7 to 5.3) and

hi stidine buffer strength, (varied fromb5 to 15 nm\V),

had little inpact on the stability of Fc-TMP. In order

to verify the contribution of Tween-20 and the
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observed in some sanples at the |ower protein
concentrations wth Tween-20. [00289] It was observed
WO bav/124080 vari abi lity in aggregation drops as PE¢EUS2007/009712

protein concentration incrsases. At 0.5 ng/m and
hi gher concentrations , Fc-TMP has average | ower
aggregation than in sanples fornulated at or below 0.3
ng/ M. [00290] Tween-20 at 0.004%is Effective in
M ni m zi ng Aggregati on upon El evated Tenperature
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exhib2 QaY siEA#XA0t REFINIS BUMTRHAZ pRoteihSoabalityr egat i on

ed to one

rmal i . th .at, 37C | ' .
[0029?fn di e 15 éh% gase Wd@gtﬂsfmg%l gsrc%lgeél{peé‘llér]f &{%(h'fé)\élgly discussed (tumbled,
non-tGi@BId ah@ BRIkenishimpldly texaaphnt@f agfre@afions éow@0s fier igh temperature

whi_ch [ ld b di d A
sore 88 ST B g SR SRl R om e

statisti 0¥ §{¥dé0(quadratic study) to anticipate the protective effect of Tween-20. Table 44

shows predictions for the amount of aggregation expected, based on the statistical design

model, as the Tween-20 concentration is raised from 0 to 0.008%. As is shown, the rate of



concentrations of 0.002% and hi gher, suggesting that
Tween-20 at low levels (0.002-0.006% is sufficient
WO poorritzdomd zi ng physi cal degradation. The rate PET/USOL/09712

of dinmer is correspondingld3 simlar under these

conditions and was not statistically correlated with

any of the formul ation excipients, as previously

nentioned. Table 44 Statistical Quadratic Model

Predictions Varied Teen-20 and Fc - TMP Concentration

d i v MRfdTGkh g @Kk 1o8s egate in

aggregid h?&g}éajﬁ%e%%% '%E%m?rt AR Sﬁgaﬁ m'mt.s % RP- HPLC_mgr 5
these gqnaliiiests) wiith| therexeeptigneé A%ZBweeRyZ 0 1n @l} @@gtaggﬁ:gatlon-would be

wdiar vy
s LEEHOT e 108 ety Sl b gy 5126

1.08
conceBtr@shs®fH.002%68nd highe7 suggestis) thaDT$8er-20 agiow mvgzx)(o.oozo.o%%)

e i i) PR o gy e

correspoRdidgly. stmildr mef t1s® dondiGordAndOy &dnot sthtidBcally. ®drelated with any
0.004 0.1 -0.63 (-1.10, -0.16). 2.69 (0.28, 5.09)
of the[fméﬁﬁm“l'ﬁ’éc‘i”ﬁ?té’ BHPTEVIQHYYX "?#‘W%PLC nmeasur ed
oxidation at 0.5 ng/nl, @gsyed4g that this
corresponds to changes in the pre-peak regi on of each
chromatogram .is n statisticall i gni f.icant with
respect t ogfﬂ@sﬁﬁégh'ﬂ&%h\&ﬂdfiPrsﬁe%t?ﬁt‘?ﬂﬁs_ case,
t he nod¥aried Tweenm2d angdie e -THPhConcemdratign as t he
Twe Basabor dadaysdncubationsat B Ceor malized to ome gongh) i on
is consistent with the limts of the prediction
intervals. The protein concentration affects
oxi dation, as the rate of growmh increases from0.58
to 2.69 as the protein concentration drops fromO0.3
% t0 0. Ipqrgpip (Whi | €% EEEPI npreditiohviismits 23 RPEPR paédiction limits
Tweeg.ﬂo4%ag{nyp 2001@%%999,, PCT/ US2007/ 0090k atida0
1002951 These results suggest that naintaining the
o Tween-20qgpncentrapigon bet ween2, 0.50P2 t @.472 006% i §2.59, 1.65)
desirable froma stability standpoi nt. The anmount of

0.002Protein jps; al SO Igpar t ant ,(_@gg,tb_q))st abiLh ey s wWopag 1.08)
at concentrations below 0.5 ng/m . [002961

0.004Ref ri ger gteed Tenpepaiure St(a@gb’i .to_ylgb00295_;gConsi despg1.17)
t he above, the follow ng fornul ation was used for

assessin he refgigerated_gegperahure_ghability_pke 1.52
0.006) yophi | i ?‘e% FC-TI\/P:E)"%.S ng;j(m Fc-TMP in 10nM ( > 1:52)

0.008Hi stidi ni,o??uffer ed_8:a1t2 pH 5,(1&2&’351‘?{ ose, 44 Manni t@ll_,l& 2.26)

and 0.00 Tween- 2 (00298 rmul ation was
nmoni tored for refriyggrated t el re ility fgr
0.004 ?H o &gﬁ,o&)gztstjhe g(ﬁgg g (9"1822.34)

peri od of "one year. "Table 4 ilit

0.004" esults forlom this _%tq%dy, V\d{_&%&’le%yll S frf?%eti me é&?g"-o”

3 nonths "and 1 year 17 st ed. 'S shown, percen
mai n peak purity, as
[00294] The rate of change in RP-HPLC measured oxidation at 0.5 mg/ml, assuming

that this corresponds to changes in the pre-peak region of each chromatogram, is not
statistically significant with respect to the Tween-20 squared term. In this case, the model (as
shown in Table 44) predicts that as the Tween-20 concentration is varied the rate of oxidation
is consistent with the limits of the prediction intervals. The protein concentration affects
oxidation, as the rate of growth increases from 0.58 to 2.69 as the protein concentration drops

from 0.3 to 0.1 mg/ml (while keeping the Tween-20 constant at 0.004%.).



measured by Reversed-Phase and Cati on- Exchange HPLC

does not appear to decrease with tinme. The m nor
walpdof7aeemces in mai n-peak purity over tinme ar eP€ypsmar/o09712

of the normal variation imoresolution of the

chr omat ogr aphi ¢ col unms and are al so observed in the

frozen standard. The percent aggregation is

consi stent and does not appear to grow after one year.

WD 2007/ 124090 PCT/ US2007/009712 161 Table 45

[0029 ever Sﬁ:'ﬂesi:e’h@&ﬂtslﬂagéésPﬁfa@ aalinthMAing the Hkveeﬁlzmﬁ:fbﬁbéﬁtratlon between
entration ths..1 Year . 0.3 81.

82. 4,
0.002 (5 B3G9 desimblpfrom AEPIED, Sagpoig s 3o AmBpBLELproin s also
1mport§}1trjl ak 't}{égstgﬁﬁﬁ'r is %Jor&zat‘bogéergraﬁénssbelgﬁtd opgamehange HPLC

cent Main"Peak Tinmepoint Concentration O 3 nonths

[0029@] YearMﬂM&MXS 73.5 83.1 80.0 1:0
[0029 X 7%0351@%3 1? th%raBE%L% ercelg% %&I’n%?deti%lg »?a;%nl?ﬁeg ?oroassessmg the

3.6 Size- si on
refrigeFated ponhpdratutostatahty off lyophiliz&l FmﬁfM& Q S\ﬁeglml Hg-"BMEOIn1l OmM

ekl fiPLr ot S v by ofdpd ety g Bl 02"

[00298)or mul The dormul dtimMvas sibhiloned fox’mﬂfrﬁmﬂdd adrngfﬂrbtﬁreostabnhty fora
2% sucr osg

nni t ol 0. 0049
periodffaneyfan z}t}lﬁi{g l%h sf@qu éiﬁu?t Stg?%(b"}"t‘}f feﬁults from
time z8f¥ 3 trhéHthd ﬁﬁlhﬁ _Uéefr(lfsﬁad I’m\ﬁgh&bnf the Ipercbﬁt mﬁllntpeﬁhbuhfy, as
m ni m_zi ng chem ca r n,stora
measugr b RREL DA A SO IPREn gt Lo Odey SEL P SHieecagse with
time. The miA6C@Hefincds INAMAiBGRER PUFHAL 6\ tinte 46 Sicd] @f MhdhdF&e variation
t he amount of aggregation which occurs WO 2007/ 124090

in resqhatiorusitbe howwteeraphig golunng arnésaaff gls@ pbseryed in the frozen standard.
The pér\égfpp' g,;e%mm o%gageﬁfsandss&@ inbt Appeat 6B dfdk ofi€ 9b&- Up

i'ons support



t hese conclusions. Statistical studies have al so been
desi gned which validate the | evel of each excipient
w0 poovhatopor mul ati on, including the need for theCpUsioe?/on9712
concentration to be at 0.5161nmg/ M . Refrigerated
tenperature stability of the recomrended fornul ation
does not show neani ngful degradation after storage
for one year at 4C. Exanple 8 Lyophilized Fc-Ang-2
bi ndi ng peptide 1003001 In order to determ ne the
optimal fornulation forTﬁ%ﬁgﬁg I zed Fc-Ang-2 binding
pepti de, anal yses were carrired out that assessed
Fc- Ang-2 bi ndi ng peptide aggregation and stability at
various pH val ues, _excipient concentrations, and
protein coRewsrsednPihgse HPLgo Bencent MainPeakyi nqi ng
peptide consists of two phar meE@RERYBY |y active
pol ypeptide nolecules linked to th C—terninqsyof t he
Concqndrafim j on of an | g@ | antibody MBMul . Thel Year
nol ecul e is conprised of 574 am no_acid residues with
03 a total nolecular ﬁépght of 63,5345 Daltons. Th 'ﬁl of
the nmolecule is 5.45. There are two disul fide bonds on
0.5 each of the active®9f8ol ypepti des82-There are a t®t4l of
20 cysteine residues throughout the nolecule, nost of
1.0 which are oxidi zed80# di sul fi de $fdges. The se¥lidnce
of Fc-Ang-2 binding peptide is as follows:
FrozedVBISR-EIMRGPAPEL L GGRSWFL FPPKPKDT L& -SRTPEVTCVVVDVSHEDPEV
KFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PA

Pl EKTI SKAKE @RI YHangeSRPEICTR&Qeimt VIailvRerNPSDI AVEVWESN

GQPE ‘ Timepoint A
NNYKTTPPVLDSDGSFFLYSKL TVDKSRWQQGNVFSCSVMHEALHNHYTQKSL S
-Concdrfration 0 3 months 1 Year

PGKGGGECGAQREECEVWDPWI CEHMGSGSAT GGSGSTASSGSGSATHQEECEWDP

03 W TCEHMLE (SEQ I D6WMO. 2) 10030211.8he Fc porti odl.8f
the 1g@ termnates at K228, &229- &33 conposes a

0.5 linker sequence. Tha.5active pol yg®pti de begi ns 81.0A234
and extends to the rest of the sequence. 1003031

1.0 Lyophilized Fc- Ang72.2bi ndi ng pep¥9.de pH screen 8093041
The pH screen tested the stability of an Fc-Ang-2

FrozeR SBiiRigMedidide at 7814 4.0, 7.0, 7a0d 8.0. At pHg#e0,
the screened buffers included glutam c acid, sodium
citrate, and sodium succinate, each at a ’
concentrat i @eOfxciflsioVHPLCHrdent Addiegstdeened
buffers were histidine and trigneggthtt at 10 mM
concentration. Hisitidine and Tris were al so screened

Concéitrdibn 8. 0, each at 40 mM Eacls mbnthiye bufferg Year
contai ned 4% mannitol as a |yophilization caking WO

03 2007/124090 PCT/ US24907/ 009712 163 agent and 29%.1
sucrose as an excipient. In addition, the histidine

0.5 buffer at pH 7.0 wag 1 exam ned wg h and withouto.the
presence of a surfactant, 0.01 % Tween 20 (W w). The

1.0 Protein <0.1 <0.1 <0.1
Frozen Starting Material 0.1 0.1 <0.1
[00299] Fc-TMP is formulated in 10mM Histidine, buffered at pH 5.0 with 2%

sucrose, 4% mannitol and 0.004% Tween-20. It has been shown that pH 5 is more optimal
for stability, and that the sucrose: mannitol ratio is critical in minimizing chemical
degradation upon storage at elevated temperature for this protein system. Tween-20 1s

needed at a low concentration in order to minimize the amount of aggregation which occurs



was diluted to 5 ng/mM with each of the formul ation
buffers. This solution was then dialyzed into each of
wo b@7fintopal ati on buffers using dialysis tubi ngPei/uk20a7/009712

10, 000 Da nol ecul ar wei ght1e62exclusion limt, where a

total of 6 exchanges were perfornmed with a m ni nrum of

4 hours of equilibration between exchanges. After

di al ysis, the protein was aliquoted into 3 cc gl ass

vials with al m fill volume. These vials were then

as a rdsYRRPkHd 1388hiliSatiteh prot&l- Seadllaystuiessefor sHa)d- ﬂ@appllcatlons support
i nstrunment. After | ohlllzatlon the vials

wer.
these senlusipriin S isHEREIdies hayedbRricen dailgn%’o"hlfbdahaﬁa therlgvel of
each é%ﬁ:f iéntlif fHeVoftH@ati¥h ahSuRipeh OHEddSEr AehraRa] U&ﬁ@n@étxon to be at 0.5

I ous points over tinme, beginning inmediately after
mg/ml.yRpfrigerated fepperatierestabalitaliof theotgeommenderb formylagion zlges not show
bbuted with the
meamgsg.\rl(lgi%gradg o) uneog; é,\f/\a/gt%géﬁﬁg&gnéal yzed for protein
stability using size exclusion |iquid chromatography
and gel el ectrophoresis (hic 8det ect aggregation,
di meri zati on and pr ot eol o eavage), ani on exchange

I [ qui d chr onat!mgmgdgmqhnh-zﬂmdmgggidbat ion). In

tiaqn, operties of cake such as ...
10030 cons i et o S eRaeomm e B OAReR FrdpEylizg Ry Ane 2
bmdsteﬁtﬁe Oftialysbsiivest darfied GutBAtUstdaseded- Angmahamcbe@eac h
pH). [003051 Lyophilized Fc- Ang-2 binding
aggre%étqrpﬂr@rﬁtabslt%h} VE@?}M valygs ’é%EﬁPtﬁ"é ﬁ?“‘?&?t’é‘é‘ﬁ‘%\ﬁ‘g‘i Pr°‘°m
din a single buffer, 10 nMhisitidine at pH
concegﬁ'%{l&{l'sgg two exci pients conpared in this study were

[00300] 85% dicghngReinding peptidaransists of e pheramq@gt"aadb/rﬁctlug gelypeptide
molecules nE}crc t(p krll:ec @il Jﬁg 'FE %moﬁ'ﬂﬁf atnthq aalﬁhﬁsd)aﬂ)%mcule. The
h™ sucr ose Yo gfycl ne.
mo]ecftrbdf mﬂoatprmn@ ofid#®4 amgtoottidatesislues with adotat mmarmgmfof $3,511
R
polyﬁéﬁﬁdésesmﬁﬁb @t a36tahqi’m cysksindresiduth thréwghout ﬁnelmniiscule most of

e SRSHREE 8 RSB s TG SHERS AN e poi

fono‘appr opr| ate fornul ati on u3| ng a | ab-scal e

filtrat /diafiltrat
voxstEaretATHLEB S AR BRI BN B\ Bt vicen
wﬁﬁ@v@ﬂﬁiﬁﬂﬁdﬁ&ﬂzﬁ@(}wmnvMﬁWLHEMNmKEWW@KVSNKALPA
then aliquoted int vials w

PIEK\msW@@PRERQV\T%PR/$%PE%W&%QY%WQ%&QFY@PJAV&WﬁéNGQPE
Y?(TLﬂ*P\ﬁS ﬁdsW%MWMSWUQ@ﬁWSQQf\IMHEALHNHYTQKSLSLS

ophilization, the vials were sealed and store
PGKGW@HWE@EWPWE@V@S@ﬁﬂT%GmsS.GS%/\/TWEﬁCEWDPW
and anal yzed at various points over
TCEI}-ﬂVﬁ.I:S(%ﬁgI nni ng | mTEdI ately after |yophilization and
[00362]t endi ﬁlge Buportion &f ferighd tefminatesahkA2s. TGRSR cegposes a

. . were analyzed. .for pr '
lll’)kGé%ﬁ&Uﬁ Or;%c harcgﬁea Polgpg%ﬁdﬁ%e n%g:lrt] Agt)%g ﬁlgH %&t@:gdssioztﬁe rest of the
sequéngeonat ogr aphy and SDS- PAGE. The propertl es of the
|003Q,ﬁ0phl I zed . cake. af d reco st it d Liguid sol utions

re al s¥RNHES FOX A REC G5 &t Fc- Ang- 2
[0036&&dl NOTREP Hlsdﬁex@&fii‘ﬁﬂhé afabDity SLaeE6 AND-2BMhairkdAp8de at pH 4.0,

/ U82007/ 009712 164 100308 concenty
1 R AR e
sodiuth ikcifh¥e, BREAttaddondéntidtidn ©TK DREMA ORI SH 1] thitdscBeened baffers were

as an excipient. The protein was
histidine and tris, both at 10 mM concentration. Hisitidine and Tris were also screened at pH

8.0, each at 10 mM. Each of the buffers contained 4% mannitol as a lyophilization caking



concentrated to approximtely 140 ng/m and di al yzed
into the fornmulation using a | ab-scale
wabkdoratdoba rati on/ diafiltration device. The di aPgmEs2007/009712

protein was then diluted t®w330 ng/m, 60 ng/m, and

120 ng/m in the fornulation buffer. The sol utions

were then aliquoted into 3 cc glass vials at a fill

volune of 1 m. The vials were lyophilized using a

| ab-scal e freeze-drying instrument. After
agent hYPP ucAARE 498 ekl 1c¥it AnSaddRioR, BRAiaHiROBuFércit pHI 7. Ofwas

I ncubation at 4C, 37C, and 52C, where indjvi dua
examipedywitheed avitheut the PHPR?“&%Qf 3 surtackanty P ] Bulsv s 20 @ &)e ic protein

was ditlllltgg to,S t}?hﬁ] Wlmgeahmﬂie%%ﬂla%ﬁ Sﬁff&r)éoﬁ{mé éo?tﬁidxpﬁasat‘ﬂ@n dialyzed

endi n peri od
into eawbroef tmﬁiryméaﬂxohdxufi@rmsetmd@tyam tpbnng vu!:h ?1@0,999 é)anrgolccular weight

excl.usi 9
e ST 3B BT BN BIERR,  mpimyof  hrs of
equilibsatipm béﬂ“&ed exeﬂaagem dA fieredialysits thatpeateini was aligaiotedtinwrisce glass

T T i T
drymgXihﬁiﬁﬁmSﬁS :ﬁ@erﬁ%ﬁmﬁiat@mnm v1dlﬁ/mm1matddLmld3%mm ﬁrroscmbatlon at
4, 2 il epv e IR HERh ViRl i T SR et PO pornts over

time, SPind1BS ithlediska@y afer ydphiliyatui dridzaterdéing'@n-13 a pbhﬁd bfig4 months.
pepti de, analyses were carried out that_asses

The sqrepleg et 1eeprstifged ¥ithi the aPRIgBTaG YluaRe ahwalst g pralyzeg dor
proteitf §{a'bﬁH§ Qilﬁ'g\éﬁﬂel&ausﬁ%md%@a{roﬁﬁwmf 'dqg% eleaﬂ%’phoresm (which

protelh concentrations. 1003121 Fc- -3 bindin
detecmarqga@om dlimenzationand pretseivbs aiﬁaag%ﬁ)n@rtw@ ﬁ’éChB“%%?‘H“‘d

chrorr%?é%%ﬁgs&ﬂlf H 8GEQS 0%0 aygr)) 3h 38804 aﬂh@??oﬁr&&' dfth€taleqdch as

pepti 'S ConStrUCte
reconst[mt-l@i ymos yhcatr@dstmemﬁ oretertigsrafahie rreppyidpted diguidsgolution were

ta of -63.6 kD. The isoelectric point for
analyfe%(g cﬂ‘eﬁt S%?ody has been estimted to be pH 7. 36.
[00305P03 13 Lybph SEQUENGE ¢ SEQJ idé @Gipient Stud

10030G{ i/ PSRRI TR, Pt R TRISB (o % PLEEEE, 10 mM hisitidine at pH

7.0. Tﬂéﬁ%@ébl@&&@(m AL BARER]. B SKAfgiBipe and 1% sucrose. The

PREPQVYT LPPSR LT
cakmmw DE A %JSCLVKGFYPS e g 8@ agent used with sucrose

was 2% W%EHWQ(%%M i3 @Sthétla‘ﬂD&Q)tem concentrations of 1 mg/ml,

US2007/ 009712 165 [003141 A
30 megmby &P r(lgp_:@ (I Daﬂ@t:ogggﬁ formulatlgle contgllnll\lr% ell\lgagr%?c;ﬁlsegrose

combmuak W T Eaeoef dreI6ihtiad s Bntained 0.01% Tween 20.
GCCKVDL LI KQWW/! _6(£003151 Thus, the sequence

f
The priciAg==hS) pICHBHEH 1 HbmebAA peised do fie BpBropriaie formulation

using aquL-ggge ultrafiltration/diafiltration device. The protein was then diluted to each of

the three concentrations with the appropriate formulation buffer. The protein was then
aliquoted into 3 cc glass vials with a fill volume of 1 ml. The vials were then lyophilized
using a lab-scale freeze-drying instrument. After lyophilization, the vials were sealed and
stored for incubation at 4°C, 29°C, 37°C, and 52°C, where individual vials were pulled and
analyzed at various points over time, beginning immediately after lyophilization and
extending out to a period of 24 months. The samples were analyzed for protein stability
using size exclusion chromatography, anion exchange chromatography and SDS-PAGE. The

properties of the lyophilized cake and reconstituted liquid solutions were also analyzed.

[00307) Lyophilized Fc-Ang-2 binding peptide Concentration Screen



GCKWDL LI K QW VCDPLGSGSATGGSGSTASSGSGSATHMLP
GCKWDL LI KQW/CDPL GGEGGVDKTHTCPPCPAPELLGGPS VFLFPPKP
WERIDZNR4BNT PEVT CVVVDVSHEDPEVKFNWYVD PCT/US2007/009712
GVEVHNAKTKPREEQYNST YRVVSVL 6L HODW.NCGKEYK
CKVSNKALPAPI EKTI SKAK GQPREPQVYTLPPSRDELTKNQ VS
LTCLVKGFYPSDI AVEVESNGOQPENNYKTTPPVLDSDGSF  F LYSKLTV
DKSRW QQGN VFSCSVMHEALHNHYTKSLSLSP G K (SEQ I D NO
1698) 1003161 Lyophilized Fc-Agp-3 binding peptide
100308 02 bl S5 Rinfin d0cdDAE perkAATA 1DHOVOHARIRE BRI, with
assessed primarily by size- excl usi on HPLC ( SE- HPL
4% mavimitoh aswthe ogkmnualgr:mt;pndr?% Suerpsfyasan edciniente d he protein was
conce?tg%g%ga&#ugﬁma@}l ‘fﬁé rggglg 81331} ﬁlllftix élgé;ﬁi)lt:'rg}xlatlon 31’xsmg a lab-scale
ultraﬁhra\@mngaifdeptw:dée\owa rTlILEhéab{zled amgeno'faSIih@Bdlhﬂe@ to 30 mg/ml, 60

mngg gkg ?rr\)ﬂ tgn ?(:'ngr? gg tﬁlﬁéérdef Vvasslﬁ{%]g);]gu Ie t%lg/] apquoted into 3 cc

glass viaRnit b @l vdidme of Yonslu Cﬂ(w\ﬂals Wtee fyolphiized gsing faflats-scale freeze-drying

mstat R Bl i R SRS Biion a4, 29,

37°C, Bh@3Spi@ther@idividhg. vnﬂ@%ﬂcﬁ%ﬂﬁaranﬁfhﬁafyﬁém \airioQ8 points over time,
‘devel opnent work, purified bulk material was obtained

beginnifg “Pﬁ@dg’@‘)‘rﬁﬁﬁﬂ_lyf’l’lai’éﬁ‘qq A GNP e aperigp gf 24 months. The

samplg@%ffé AHal YR8 feH ;ﬁl)ﬁé?ﬂegalhmyoustn'iﬁsﬂp BX QbR tRromatography, anion
fornul ati'on buffers and %/O'Eb ized in a Virtis
¢D

exchahgoghpmatographyiang SO wperfies of theuophilaeheaks gnd
reconﬁftﬁt@d ﬁldos%ﬁJt%Q%ré‘Blso%Q ] l'asted for 4 hours to
a ow mannitol crystallization. The primary

(00308 yi nggmgpzeznfor med at the shelf tenperature of -25C
r [ i t i

100319P" 20 coliOidEdng & tmeabecé TRE Yol RAmbRAGHES SRERLE MM histidine,
4% mh:limtcﬂm%fsutmnqg@r(li%T@eméOL pdrie@dsed up to OC. No mmjor

col | apse was observed and the sanples proceeded

successfully through the secondary drying first at 0OC,

and then at 25C Upon r @xamyiledut i on the fornul ations

with pH at or g rbid, while all

the ot her for meARPAEHE et . fers expl ai ned
[0031R) t he [Rbfuer kD Hétex@ﬁm& lﬂe: dsptghal rfhhmilamsmfoauyccpmshiea Rchagp-3

i soel ectri c poi nt of Fc 3 bi ndi ng. pept
bindirgypeptidggnalyses Wea%wgﬁaé 336536 g RP ‘?’rﬁﬁ?'“gé’em%e
aggre?aid?x AN bRy € VArdbusWH 9Rlbes RREIbRNt EdncdREatRIS AN Stotein

relative %di ner was strongly pH dependent with

concepfiationsyest accurml ation at pH 5 and below. The anpunt

sol ghl 39 NIf REREREB GBI activati
'0031% sol %’2 200@‘7%’4‘090 PCT/ uszo%"?}ﬁiB o@% 166 activation
factordGefidy airaed peainst Boesdlriptated diseases. SEhpPepsibpdy by cangtructed of two

non—g\wa(:gg%h eh %l?stu'lf?& 11+]{kd§9>%e?ﬁacs Witk q%tlal I%M~63Q§ kB! ARk isoelectric

resent In a ations prior
point Forapisipeptilaadydras baenlestimated roczespld 76 36r t her in the

[00315%%’[‘?}# t%ﬁﬁg;ﬁ@ﬁ’{% uﬁiigg iéé%gg' : 'nzglt: on. No

V D K Grid @t B AThE IhL¢h &P Savibunf PoP Kt ReKilhTdeM hBROFRPIEV T C
v v VSVISHIED FRSEKOF NV D GV EVIMNA K TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK GQ
PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESC
SVMHEALHNHYTQKSLSLSPGK




and histidine forrmulations at pH 5 and bel ow. 100319]
Lyophilized Fc- Agp-3 binding peptide broad pH Screen
wW@eoo3024090 m :  stabilizing effect of sucrose apPi/us2007/009712

manni t ol 100320] The stabildsty was assessed primarily

by size-exclusion HPLC (SE-HPLC), which was

stability-indicating. To evaluate the effect of the

presence of 2.5% mannitol and 3.5% sucrose on

stability and reconstitution properties of |yophilized
10031420 AJPAZpD BENDINGREHTIOE SNQUENEE gm%ueogﬁgw

indin e

G C KWL TK @ WOV RPE A 8 A MGG §08 BAE ProSshareT H M LP

GC byt qr &W@WL%@QJ g s buffers were excluded

Kfrom S udy due to poor performance in the

[0031§]r evi oTbubtbastqpeneafdisnAgpiddindig popHdedrindiag periddaigad follows:
I at

G CKYRIRLIREW LG PLFS GRRAE ¢ 5 G B WU S Qg AT ML

G C Kf'wepZeLdiy Qny. VIO DR LIG o6 G keVIRKTIHRTIOR R€WPeAdpedntt GG P S

v L) b BB E AR T3 R Tig SF9 VL0 P B YR P w v v

GV EW & NZ&K TrK @ R IEE @oyMNpIT ¥RV V@& Wil &tV wH IQUDfWrIsNaGK E Y K

ck VS RERA KT ok Lk AT S ICA R RO REP Y ST p e SR DEL TR N Q

vsLaftc-LZOG(@Fl\*assladAMEWIEOSJI\SGt@PaEwafmeBVLDSDGsF
npl ete  manni t ol ﬁtallization. The prima

FL YRR Lot BriaRal @ RGHYF SGEEMILE & b NiBy TIGK §3 s L s P

GK(@@QHEN@‘%%)‘ mary drying not quite reached conpletion

C, and 'sone spike in the vacuum was observed as
[00316he shélypphitized FerA mdingpeptide b : q ) mg

Il ap A S [&ﬁﬁ?ﬂﬁﬁc SE-HPLC

wmﬁﬁcces?’u;@?‘%l ﬂﬁ?‘ga&\é & zeg%secor{g%% Z% CXQ first (at )
whnchG@s mbdlntylcuedmtmg EtG,le emcmw t T |a§ﬂ¢s?f hestabdity end
reconsindpPpigPETHAPT W*&és@ﬂ AR Vb g B Bng ek ponee of 3 85-
7.6, 1grhgimIo HsJA/gp-B ibu&lmg:pqitde veasdogphalated dn byndnksel Qomdk buffery in the

preserg:F: Otf Eg Ig%.l’l??tg\ ?{H{ %‘gi/ngstéllﬁggg. e Il‘g%%)rlm R §H a FItSrW CCI' € Qeske%t at

approilmﬁﬁﬁ&% pH MRt iAsreinkats et isgbeinmedastidine, pwo;ghisphate phosphate
speC| e. Again, it was observed that relative % di ner
Tias strongly pH dependent with the | owest

[003 18}30 unulrat Y foahuRtio® da%ﬂiﬁémwvormaxmwmxc afat&tal wak ebtained in
ates did not show ¢l ear

the 30504k Soagliadiieanylefien oERGrosHa) Hak ﬁlé?gaﬁrwtgél,\?ep?npa?r’“ate

formutlaﬁlonlﬁ(ﬁﬁpé £ﬂdzl§'5bﬁmzed 91 @%rﬂb [E%bhi’l@z%r ﬁﬁﬁg E‘é@ﬁlsdr%tiv'é%ycle The
ulk prior to fornul ating creased up

it
annealing steg%arsmerﬁqrrgﬂd pH20%F Aud leetedier 'bhpbfrs tp gliow for mannitol

| i °
crystaheliz% g}rl] gefléghggﬁ algfi‘rln% ﬁ/ﬁé’ rf%ggﬁg}%sélelf temperature of -25°C for 20
hours PTH¢ pBAGOY A008g 1eachedscommerdargt -2HC pipce|ap spilfe it heyrcuum was

i i
ovserbif TSI PRG0N TH 6O0C, NI hGBE s coerves
and thetampiagpedieiedswiesshidly ty;mlgbfthtbaﬁfcbedary dyyidg fasst af PYC, and then at
25°C. e@paxé E%c(rggs gneltu?rll %m ffg % o#&eﬁ?ﬁ' })Iéln:%‘%pgi))(%\éez'?WePJ‘sm@ntly t\hrbld while
all thesathigd ibsmnrmoﬁs)wb&l cﬂezng Tthm Was wamedab)aﬁnb praxnm:t)onbf the high pH
i ch sho nat i ceab -0.25-Q.5% | s

formulfhis 15 e eordeiPeBERER! B Astcr Dz irnePit fndae SharrLe

analysis revealed a dimer as the main high molecular weight specie. It was observed that

relative % dimer was strongly pH dependent with the lowest accumulation at pH 5 and

below. The amount of soluble aggregates also showed some pH dependence. No soluble



was m ni mal even after buffer exchange/lyophilization

for succinate and histidine fornmulations with pH 4.1
w@nw7424090 r espectively. Conpared to them all péDEsivat/en9712

formul ati ons showed -3% | os® of the main peak prior to

| yophilization. Although, the cake was fornmed even in

t he absence of both sucrose and mannitol, the

correspondi ng nmai n peak dropped by 0.5-0. 7% conpar ed

to the sugar-containing formulations. In addition,

aggre%a?&%% lobsdrl@ninthe s&pRS E)nSHﬁﬁ&oﬁlﬁhﬂ&tio&t D&t 86 a@blﬁi'll amount
onger (>2 mn) and required sone itation, In order

of dimep wen pAsEnipBlI SRRt Rigs te IyaphHiZAHPR.GNAGH ingrepsgcfurther in the

recons tsd é?ﬁ#l ?@sﬁ%pﬁ%kﬁd’iﬂhﬁ%@hﬁcéﬂ? cﬁb{;nné%%E&QEd in all
even thobq?.g sucrose al one was shown t

fonnuta(tjpforThghmghﬁsﬁ aEouUNpHe |1mfagttxamqmqrwas[1g@b;2gqse of acetate succinate

e SR A LA 0, P Sl S
[00319¥ i mar Livyphilized e A b ; . el

bitiz Vel ed- phase HPLC (m HPLC)V\,hl ch re |
—@ﬁ@—iﬁ%ﬁ%ta 1 | evated tenperatures. Since

[00326]: recovThe ytabfhty has asdessedqaimarily bigisigeesxchisiontHBLERSE- HPLC)

oS SRR el st B OIRA By il s

3.5% m&de%r&aﬂﬂlhkfyfaﬁﬂ Seconstitifion Pespenti d¥ast 1yaphitized quﬂgbﬂdﬂddmg
pH screens, the narrow pH scr%en i ncl uded 10

peptidgloyPEMAPS fangEPE46— T Phd crRmd) SH iR BeRlidea sdopaplatgd at JomgmL

in 10 M siididafd, thidtiafeIHRBHS spHAE b $iérs O P oropREspMRIYUNdCK ris buffers were
content was kept constant at 3.5%and 2.5%

excludeddfpame thig sfudy dug txpeorfrst formance s dhq\pricyious BF%Q‘I PAl sgREn- Acetate
bufferavt'asoéicﬂxd%d Wit B ﬂgosg%’il?t'}%f%{-pdf?aﬁg&r ke re‘%bﬁé?rtut%ﬂ)gam les as a result

potential gener formul ations were tested
ofaceen@sqblmat@mduﬂmgcfreeﬂ%dt)sngsuch as: [00325] 1) 20 Y

10032f,555 6 FOE e TR NE oo S S nighal v gbtained n

the 30ahg4nH, €rofen QO3 TrmBatiGD T mhtytiiaUWn&adlala/zed/argbylm appropriate

o AR B o L0 e b e o

anneali Biep twad ipBEorndedDao-p0TD aivdlasted fGP/ﬁ hummsellm f@tn6redcomplete

mamé%gis;ggéhé%tm&_l’r Bpllfr%tglg nng;g.as g?oﬁgm q’gﬁhs}fqemperarure of -25°C

for 200484, On'fﬂaﬁﬂmﬂ\?rdfym@ufolt fhieelrdached dﬂiﬂ;ﬂéﬂlc&i atwas°Qlindisbfe spike in
in the 30 wdforrrulatlon

nli
the vagayra rwaawbwge%iﬂ%\ihyfgaﬁ Rt WahISsERed o to L. No major
collapfsé)wzyb@iér@éﬂi Hdfthessmpred p Mé@&hﬂd' sué@dsfully Qhr\s‘hglﬁ tHe secondary drying

i zer using a conservatlve cycl e.
fest af 8D/ a3t S5 G PR GO UHER orER IR Iang WiHEH around 7 were
slight ?5’#! 'mléglﬁ&h@pﬁ)rﬂ%l’aﬁi@ﬁmr@élearl5’@ it % a¥V'\ReatBH{dl g0l this
US2007/ 009712 168 allow for glycine
could beysplairied battheproximity af thechigl pHeforpuiatonsTtieghg ispaigetyic point of

f f r
Fc- A% Ly !bnx% Iﬁé tpP k. %i’-ﬁftc #ﬁil%§l?hég¥glﬁg d Igg'gﬁrggé g?brf@%l:xwggolccula
weight apepiz] A gain, 2 9@s ahserkabthatsstativa b diroer was swonghy, pH dependent with

R ryl 0
the logs%{%ccélfmuln{l 1{1@{ %!g% Qgg"%\l/o%glhﬂgegn ylt'g? gc(lﬁl?\% I%§§re|§ates did not show
clear pH eleyaaieum aso sbﬂabwv@gfegamswearabweeved\mshé samrles prior to
i,ncr.eas Never,t. h(tah ess

lyophylizatign, 0. éghrg%r w?%cébserved in the non-GhP gBle%rno(r: % k rRau?atmg and it

increased up to 3.0% for high pH formulations prior to lyophilization as a result of buffer

exchange/concentration. -



sanpl es proceeded successfully through the secondary
drying first at 0C, and then at 25C. Up to 6 nonths
wo yph2dobzed state stability data was gener at eBCHUSBEW09712
to assess long-term stabildty of Fc-Agp-3 binding
peptide. Increase in pHresults in the |loss of the
mai n peak for all histidine fornmulations. Only
generic formul ati ons were nonitored up to 6 nonths,
but the advantage of the pH near 5.0 was al ready
(00328)0Vi OUSHE BH depBndenceBFithd-dimet AccuiBRHIN W& alsdEurERMRAE by close
-nonth data for the %enerl c formul ati ons suggests ;
correspansenem@ithe seladvraraaunt dirgenatiagivehBH AFesResl v ok the type of buffer.
o/ di d j j i i gRer
a0 4V BRE S35 FARETbBLI L 4 Rt ) 050mpie o
only ek@aptinh ateroths saipies ngascoataiming bethe sucrpse andapanyitoh: which showed
. lncr i<d t g di : i '
noticet1E iE850,590 e BERE T iflr SR prkdficd B DoRBE AR Fhak loss
was mitépaheencedter bufferexchangd/llyeplatjgategafoe succitiate mdjinetdine

ecover he | N eak .was, obser.ved for .pH 5 and
tormuly5 gyt #1550 oL FRE R Y R R aag 1 Sher et heRp REe
formuRXphashvaekdby3 % i@ oif thetagihgeak paor ulyoplglibatidnerAlthough, the cake
exchange, aHd concent.r abi ng as edvi denced. by a si fT | ar . K
was fopped sy iny e 2bSEPRL PERTB ALCTRFS BIY TRl RECPTSaRopfine Tain pea
droppddW\EN 8-0. B Bhiphredita ttid dughir-S@itainirpfogatlativhain addition,

gl utamat e fornul ati ons had hi gher, physical stabjlit
reconsfifpgipnafdhe narreegas deranulatinns s Farehslopgrt (R 2He) g*a%{fqafaf@ some

agitatil)n?.f RESrdePtdEnsHRL BHuth@s of thel daks nidnddl Mozl ife wehSineRided as
e

. ect of increased sucrose concentrations on the
bulkingtagpnts in il sabssgeent fermulstiangsven thomgh syerosgilpre Was shpwn to confer

0 0 0

i ISI/I‘bFé'!JI? Q6&ity.We conpared 2.0% and 5. 0% sucrose
sufﬁc‘?%rnru atiEonls *n succi nate, pH 4.5. The increase_in

[00323Jucr os &.ydphitie Agmy B binsdieg pép: i1 at 3@ meg/ml

one e . - f i'(_: '  eat _
0092557, Al ol 3058 blr ML P LO
reversedphastc ROC (BPtHPERC), svhiclewstecttatfibityninidirating st ¢tewated temperatures.
) osel ched. wit hysi,ol ogi.cal_t.qnicjt
Since G B35y Sk K ain bl Sy 950173 i N ke RO BRAE butter was
omitteBRrdtiPkKe narove pHrscfdeqalit additidn tonhe$udchmatepdtdiastidideboffers, which

clipping [n, the |yophilized for ations occyrre
perforgepreIl @ the BisdIAE) P, GE "aPRaLE st Trofiet SRS slgramate,
pH 4-8frhe Foreahast3ay B gesRidait @1 2pH GRRGREreMmhisMPh& §ikBSse and mannitol

After lyophilization ng significant increase in the
conterammep%w@f%ét Haé andis oy EEaPRHN ALY FX Pt 0r tyg SBCHRAE h

formufdtidh @ 8€p1 4. S feh 2L0% AKASIBL stdiBsed Allso, SR Eitfal gendHe lyo
hi gher ~ pH formul ations to mtigate the clipping since
formulations wgrpolssied wheYay BH Wit igcrsmenih SY 2 However , t he

[ooszﬁgoum 19t B AV REtidife, D ORIV GAN % shé@best gHisand
y be as high as 2.5-4.5%at pH 6 and above.
[00326her ef @) e, 20coivphisidise 2 rcipg UrfoisHemose ARAPithg

- Agp 2004 J A igndi ng
N N T
[00328kpeci @) | y 20 mNehiglidinefa®% raanhitohi25@%eduprese aff pid S

d wh t he di L. f or j | S.:Stid ho Gl I
looszgﬂppr e§ Eed. %Olrﬁgg@i{igﬁgﬁ%?%& %’ﬁ"ﬁ?&d}.@%ugoé%% r??t)t ol
[00336nd 3. %% su0asM hiatidingrotedeshmsiol,fA.@¢%eotrosekiepid

ot ei tability ag confirmed by 6- t . .
100338} 757 ForfrBmplatioR Beiainpet o 5B Bl Bt Bbtained n
the 303mBAAIS Bokes Hqwit foihdatoraMhelDatehhbivas diatytzed ito Bé appropriate

' 0

formuﬁraat{c])rr]ll btu%e'rs z?rid5 lé)og}liln%rzgds ien aa{/irPJs_| lyophilizer using a conservative cycle. The

lyophilization cycle was futher modified. The annealing step was performed at -15°C to
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5.0 can be used for fornulating 30 ng/nL Fc- Agp-3
bi ndi ng peptide. In addition, this study shows that
wWQ@ o4&t i di ne, 4.0% mannitol, 2.0% sucrose BECT/ps2087/@09712
al so perforns well and camsbe considered as a
possi bl e generic Iyo formul ation for peptibodies.
Exanpl e 10 Lyophilized Fc- Mo bindi ng pepti de 1003361
In order to determne the optimal fornulation for
l'yophilized Fc-Mo binding peptide, analyses were
allow Fo? 5”&% QYbafiBalioR aveReRE f6:Cs Migs PTHE bAthaPEBEifle was performed

r‘egati on and stability at various pH val ues,

mmallem Fif°erfor a shere petied phtime ('ah)j e tae ﬁh%m@taﬁ Wyssraised to -
25°C in%%gi % orfsfint' ¥} 2 figdird gae@e%rdﬁmh @Jgnlg Q5 BER debagy

myostatin proteln adal nst scle
complmm atngs‘i@hat\ederched @amnalrrsvekqomphe b@mx)am as thesbelf trmpegature

e P R e N BB
samplésOrotdedsd peqeksstaltly thrasghhe lec&mﬁanyatrgnhgtfu'sm ope, EnCB'&cn at 25°C.

U ot SO LR Y ARt gy ong

stabxhi\mgﬂ ThiAY PeMid-INAKEKRRR B NSUNYRIn the loss of the main peak for

VWSVLTVL NGKEYKCKVS LPAPI EKTI SKAK
al his i CRPR BRSRDETPY REARSIOTCIORER YPSLFTRTRRISRFd up to 6 months, but the

advan% EN[)%*%HE’E’ YWEF&&%EMWE@@mODth timepoints.
VHEALHNHYTQKSLSLSPGK 1003391 MYOSTATI N Bl NDI NG

MoreqveR PrmpnthratENCthy gerc @er@t]g_tn;g)suggests that mannitol+sucrose

formul AR A AN Stdbl S8 c?%rog@ Qgﬂ’gl]alﬂj—w PH 4 hsa hlgher
sequence of Fc-Mo b|nd|n peptl bi hdi hg peptide is
[00332]s f ol Irothe:casd\oligt ctinae Sy yipegs there was also a clear pH-

depenﬁmmwgﬁéﬁﬁpﬁwm degradation product, as pH becomes less

acidicVESVilanAHHPEWInNGHES YK SherShdx fichyiipt dgidlitls SAK higghest recovery of the main

o R TR LA -0
explaineDBy pAQR Aep@dAiSY O TdDNETet 2x cHange and concentratmg as evidenced by a
... SVIVH N SLSL SPG&K
similsgiagy @R EARSIT NG ROE] (G OB T35 dTCR Rty DI epiiy dat

suggeStQRati dhit@mafeCforhyiapbhd hadsl ghrerpHysichli stability thﬁpthed&uccmate
1003421 The stablllt mas asse sed €r|nar|

counterparts (With thesgme Hﬁ_cl ‘PIPEEj’t tb\ﬂl H‘nmtydy%ve e}iso tested effect of

increaSdcfdlickdst “ohitaabhdéh Be sedbfIvte o JudcPiibe forinbl Rfons AliPdidition to
screen study was designed and perforned to determ ne

3.5% $us0sSpWE FAMPRESA AP 4tan8 P - Qe sherosformulatiogs & segingte, gH 4.5. The
mcrc:agé)mt Jl!l%rOSL: HQ&QhJeHZm%H %leeﬁl’a?tw%'l %hh idsab W indteR ek bul i did not

uffer agents of
51gmﬁcantly affect the amount of the mam peak Therefore, 3. 5% sucrose was considered

optimal since such formulations most closely matched with physiological tonicity.

[00333] One of clip specie was observed growing at low pH by RP-HPLC. A
significant portion of the pH-dependent clipping in the lyophilized formulations occurred
prior to lyophilization as a result of time-consuming buffer exchange and protein
concentrating steps. After lyophilization no significant increase in the amount of clips was
observed even after 3- to 6-month storage at 37°C. In general the data suggests using higher
pH formulations to mitigate the clipping since it is unobservable at pH 6 and above.
However, the amount of the dimer is significant at higher pH and may be as high as

2.5—4.5% at pH 6 and above. Therefore, a compromise can be found in formulating Fc-Agp-



acetate and hi stidine and sucrose as the stabilizer
(or lyo protectant). The fornulated vials were stored
WwW@e002920d®r up to 1 year. Stability was nonit oPEUSR0TII712
SE-HPLC. The aggregation t@te constants were
cal cul ated for each of the fornulation conditions. The
aggregation rate at pH 4.5 was found to be the
m nimum therefore pH 4.5 was selected as the
preferred fornmulati on pH condition. 1003431
o o e e s A
histidip¢ pefferscandsyben theldanesormplioy) is skl subfigigrtly suppressed.
tabi | £y pdicating. A 30 ng/nL dosage form as
l()():":‘V?lnvestbtoyl Iy %si ng three different buffering agent: 10
[00335jM gl uRS¥atennit@l ankll hH%tsudiose havelprogideisuffmedn galee antd protein
..pH 4. 5. Al L. farmul ations. .co j % hat. o
subilibtps Gopfirpied oy M dieh S Spaf B 811G S AR R R Bge e, 2.5%
manniesl] X so@ékdselat pHSS.0 hhdiil 0 &iMiglutaliate3 Q. 5% imanitdl; 358 sucrose at pH

l'iquid formulation, Th erial, was. dialyzed i . the.
5.0 can B ot R TR DR 20 BBk AR ™S BRI pBRHIe Ipedofighathis study
shows\hat 3EmY Biziitine 24 0% maitital, Z.0%SAIcYdskia¥ PHS/E o performs well and
Lyophilized protein faormul ation displ aye_(g accept abl e
can bex¢apsidsredpsARossiblfosrreae bypstormplatign feopspticadiedns wer e
clear Lyophilized Fc- Mo binding peptide was stored
at 4, 29, 37 and 52C. The real tinme stability studies
were carried out at 4C aB¥amplmldto be conparable for

these formulatip ibed' PcMyo biddiRs Beptigovever at 52C
storage 3 nont hs, idi ne ntai ning formul ation

[00336ks sl ilghtdey to desermeine thecoptinkad fogrmulaten tor dyaphilized fg-Myo binding
formul at i j e DU 1 r -at ]

peridk PRTMAAIL R oGy SUSPATRLSA0PL AL BRI AL LRl an

stabilityoatmakiatis pHsval\Basedtimenttdoasentragisns, tagd photsini adnpentratidns.

o0 2 S5 BE £ A S AR Syt ot

aimedfa@ainst iubcla wal@fB4ctdted Yisphiesi The pEptitddy ibtordimgoted of two non-

tids i pi.ent Study.at 30 mg/m : stahil.izi . .
elycoBited froplRdebiea pobmeatafoui alatinay dromgd Ayt The kpglgetric
point FR AR peptlhinlysHas et Estinved RSSEFISEBHri marily by

si ze-excl usion HPLC (SE-HPLC) _ which was
100338} api | iﬁﬁﬁ%ﬁ&&&@@%ﬁ%&‘: e the effect of the

M D R'egenee pic prehd piﬁamsivq?(usimlxs*t RDTBMISRTPEVTC
sucrose on stability of | o%hl i zed Fc-M/o bi ndi ng
vV \BBYY S E P& Fyd KADNIWB0 Y/ 4600 EEH Db doT/BIvEE Q¥ N S TY R

v v PUNdRE LFI?Q%PGW MRSG O EMNY IkaE ad vag I\Bﬁ_ﬁ/ﬁﬂ-Ai PIEKTYSKAK GQ

glutamate buffer with 4% nmannitol. e concentration

P R EJT QY ShAILoB & SR Eife A0S N Q68 WAC2. ¥ GIEY PSDIAVEWESN
GQ&EN&W%?W{’?I@&EB YBG Sqﬂﬁ'?,dYté’{(tID?\SW:K%’sﬁmQGNVFSC
0 ma | formula 0

fornul ati on e a fina tion of 1
S V MjHUE anhtleN Hog TraknS Lob L PP sKcrose, 1 % hydr oxyet hyl

00333} " C'I' sgfﬁl'ﬂjéﬁg bﬁgé %ﬁlﬂé&@g@%"é@@ﬁé%ﬁ%% 700):

G G @@ GfA QL BPuDKH Qe | R WWBLSV MTCaP ReRIG W Et he 30 ng/ nl

R e L T

M D KYOHITT OEBE PIA B PA I GSG PYOWIE LIZRP Ki®i KODTLMISRTPEVTC
vv&%n\s/egﬁaébvpeEC\y?JENWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK GQ
PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN

GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC




Lyophilized protein formulation displayed acceptable
cake el egance. Upon reconstitution fornulations were
W@ k@an24094003471 The stability of these fornul apCDOS200H809712

noni t ored using SE-HPLC. 1003481 Lyophilized Fc- Mo

bi ndi ng peptide was stored at 4, 29, 37 and 52C. The

real tinme shelf tinme condition stability (4C) was

found conparabl e between these fornulations for up to

3 nont hs. However under 52C storage condition for 3

s v MBE RS, H K& YWQ{K%%@DW@IQ%@G@@A@EWHGQCIRWP
slightly better than the trehal ose containing

WM Cd’rPnE-I @thﬁw(SEQ\HalNQdﬁob)f hydr oxyet hyl starch did not
[0034ijllnSpl Ay AN AEIAI L EJHRAEIN 7 1ydMRilTed Fcl by buﬁﬁn%?geptlde

theSe Ttesults, SUCroSe was consi dered as
[00342) ef er Thd swbiity Was @ssebed privearfly halsm%exmwrbﬂﬁaﬁ(éli -HPLC),

O T T T U e

perforﬁ‘teﬂbb Idietz:'rrngxe thé 6mhabﬂormukanos pHandhcﬂa’mniﬂtstdte fpo03teqhe

il r Vi RY. SI b&% Q
oo Bge5, b U BRI IEG AT 5 B4 BT 4
acetaté!ﬂd HRtigink hlﬁd Gﬁcgreﬁ‘d asothe BhBllizEe@g mjlafpmiecvam) afﬁieefoamnlaldd vials
manni.t ol and sucr on stabil.jt
were e LT 0% Wik By SHEUTH v UM RN SERRLC. The

aggreitiddirhe coR&Rits heer®vatulhied fBiBéHéhfdi’kher fagalatibn 4:oﬁ)d1t16n§3%‘he
and the sucrose range, of 0% to 4.0% bi nd g
gle ted as the

aggregsionirate ahal 4 S PRs et o tbwgwmum rfhir@fwwg\ 4P 3ree

prcfe,péaftfog{mlaﬁgﬁ fo¢dmdltfdn ons  contai n 0. 004% pol ysor bat e
. 1003511 For the formul ati on devel oprrent vvork
[0034§]Jr| fi &yop \_[l‘_"- MLV bing; HXC DEREIAE CI' geen .!, 2

The s{a{)(%%f u’aL 'a&lékﬁj:df Wn%l?i)#'g&e e&@ﬁlsfmt}?PLél(SE@?P]ng‘leﬁ&gwas

At 0 ror?r ate ornmul ation buffers and
stablllltyommdtunge@x 3O m/ivLrdosagd fjogphqs limvestigaied ngjng three different buffering
agent: dllqgras)g §gganaa§8 ely(f Jng'll glsglé Péégﬁ%ggu%bﬁg% & ?)les.atAle?)rmulatlons
containeCO0¥So ipbly&oxblate 3mrmul ati ons were clear. [003521 The
For thggompyIbidh O hsloPraeny S MBS BRI PR R b b6 inda if fhe 30 memL
frozerWﬁ@ul& tfern@datidn. 4The2Datedd]l wadldiaBed ihe thiecdpréprinee ﬁhmluiatlon buffers
'ﬁ O(;/ 124090 PCT/US2007/ 009712 172 t COﬁgi thon tei
and Iyophifipd i1 VAR YRR HIPE B FRAT SRV sl dy phUizgd Protein
fom&ﬁfdﬂﬂlﬁﬂh)ﬂﬂsacf:@tablﬁ chite degdiiealipon fdovmstiditiodhdimalativadiwere clear

at 52C for nont hs, an increasin Q cro
Lyophitized Fesiyhep faaﬁm.g.psetl%aai Tt Pt 2’20?@%. ét Tbe W@&*me stability
studi 3 G@ird 4rricd SLESACURG OMR ltocbe&:oﬁﬁﬁﬁﬂﬂ@fdrclhesﬁﬁbﬂﬁﬂhﬂbdsrfﬁr up to 3
i sotonic condition for the final formulation which

months; Hewevenat 35 Caitorags dmronshs, thy histiding Fenjaigng fgrpylation was slightly

better THAD @ \;’T\thmg{e%%{alﬁlﬁ itOmAfiaB) nl'ﬂe%]ucémﬁite%@ﬁfaﬂﬁﬁg Fétmulation was
preser i zed cake property 0% manni t ol

slgmfmdtlzl@s/cstgbbrtb@ethﬁeﬁherttwe fomalationsy %%se# P é'?ﬂ5§ rgsyjts, histidine and
; XRAT! {peathal Pe -Mr bindi
g 0k QUL B 1cADPRER, ot RN i
peptidedfogbulbtighe stability was assessed pri rrarl I y by
si ze- excl usi on HPLC ( SE-HPLCO),

[00344)] Lyophilized Fc-Myo binding peptide Excipient Study at 30 mg/ml: stabilizin

effect of sucrose, trehalose and hydroxyethyl starch

[00345]) The stability was assessed primarily by size-exclusion HPLC (SE-HPLC),
which was stability-indicating. To evaluate the effect of the presence of trehalose,

hydroxyethyl starch and sucrose on stability of lyophilized Fc-Myo binding peptide, Fc-Myo



whi ch was stability-indicating. To evaluate the effect
of the protein concentration on stability and
WO ewons40pd ut i on properties of |yophilized Fc- M@I/US2007/009712
bi ndi ng peptide, Fc-MWo bimdi ng peptide was
formulated at 1, 30, 85 ng/nL in 10 mM gl ut amat e
buffer with 4% mannitol and 2% sucrose. All
formul ati ons contain 0.004% pol ysorbate 20. 1003551
For the formul ati on devel opment work, purified bul k

bmdmgﬁ thtidAlvayRimabitad ASdmgmLIing @QWEl/ufﬁmzfté 8dffer WitH4bgimannitol.
rmul ation. The material was buffer exchanged into

The congentrasippraf srehalose arst sHeTeRCiusRd Migs 28, Lreihygroxmetibyl %{hf&h was

added o/ #RRLEZE ?]orhﬂxlﬁ1o\t{ tBtn‘lﬁcel aYﬁ’xPJT 'f&ﬂnﬁﬁﬁtldﬁéﬂqﬂ) AM glutamate, 4%
conservative cyc

e rotein formulation
manmt;bll,sz%aygosad&/epy@pkget ﬁlkséargh eg&lnrggnulagpm]contam 0.004% polysorbate
0. 'econst itution formulations were clear. 1003561 The

stability of these fornulations was nonitored using
[00346JE- HPL Eonthe lfomthulatigrogdviel apmeant F\(Drle:rif eddbiuﬂgmp@pi(al was obtained in

d 4. 29, 37C..Th
the 30\3%;{8&: ﬁ'é%ensl?(}dm] F?le(tm '{'Albe e?trgﬁ W%SOITD LglntoL ?&gro&mate

formulakief ®uffersrandayéphilizéddn auyirtiolyophiliaet ising a' bensetaltiive icygle.

| Lyoph!élic’qflg:pggtleg{s Cce tabl 7 qugfl%llcl %’gﬁ%fﬁﬁﬂcﬁ?%g?t : gﬂon reconstitution
formulh® 8RS Keraes u3| on 1003581 4. 0% mannitol and 2. 0%

sucrose have provided sufficient cake and projfei
10034t abi | Thy S@B“Ebﬁﬂ}\eﬁ%@rﬁvlamnﬁb‘ﬁ? mantered éga{b e

[0034g)her ef E&S;imxil.QedTM Mﬁ&ﬂaﬁg pef}n@é’/mmafadté@h 28. $P4nd 52°C. The
sucrose”a M gl ut amate, 4. 0% rrannltol

real time GhelE Umed@edéphﬁﬁbllﬂlYS4‘@n”%§ef°B§‘é gomperablsbetivenn thesel
formuf a?xo?xg %r'IH/tH‘s hoat OHBWaJE ChdRf Bﬁdcdﬁorahgggﬁﬂﬁoﬂ_ ?(ﬁ' 3 months, the

I'nventi on has been described I'n ternms of
sucrospazlotliauuhg forgrvbasbinrmeast dighfly Ltpntﬂerdharpt}@pt@e@w eortaimig fpgmulation.

GG RIES 5 6L 5ol DSRASHTON By, o
on thes¢ feshhﬁtsucﬂosb bvaghdinsoierd:dﬁa the psefartredistabiligenfioe the final Fe-Myo

bindi nune g ? i fications and changes can be made in the
inding pephde fuAH8Yi nents exenplified without departing

fromthe intended scope of the invention. WO

2007/ 124090 PCT Us200,7/ 09712 1 3 W1
[00349. 1 L

effectQQQ{[iﬁrbﬁﬂ m,aa,!ggfoﬂ er, a buI ki ng agent a st ab| lizing

ent, and opti onal I y a surfactant; el.
100353hf f er Tihe stabilisy ives astsssed Bipm e é(rﬁ‘?Fge E;‘é*l‘ﬂ ﬁﬁi‘g ngnlagLC)
whlchqza@@@dﬂlty'amdmyhﬁé’ 2HQVAILAER thVEFERA oIS REdentdef {bahhdbiie arflount of

a range of about 3.0 to about ;8.0; wherejin said
mannitel| qodsycregenr siability and FsARBHYLCR P9ReHES ghlygphiigsd c-Myo binding

peptld%ta)q'l& tHe mafnith Yoan ?&QJ' tB 83/@hﬁid fHeahibdosé kdMge 398 VY% 'tc§4 @%, Fc-Myo

concentrati on about 0.1 %to about 20%wW vV
bmdmampedn waaiformulated et %\ng/rrsL m 1Qmdd ghupmatgbubler. oﬁilafeauvlatwns

contalgl (P &&4‘% *pSlﬁQn%H ; 4%

[00351] For the formulation development work, purified bulk material was obtained in

the 30 mg/mL frozen liquid formulation. The material was dialyzed into the appropriate
formulation buffers and lyophilized in a Virtis lyophilizer using a conservative cycle.
Lyophilized protein formulation displayed acceptable cake elegance. Upon reconstitution
formulations were clear.

[00352] The stability of these formulations was monitored using SE-HPLC method.
Lyophilized Fc-Myo binding peptide was stored at 4, 29, 37 and 52°C. The real time shelf



w v; and wherein said therapeutic peptibody conprises
a structure set out in Forrula I, Formula l: [(X )a
WO-2000/x2900) - (L' ) c- WBPd wherein: F is an Fc dopei/m$200%109712
is selected from p' P2-(LBpr -P -(L2)e P3-(L4)g P2
-(L'")f -P-(L 2)e and
P4- (L5) h- P3-(L4)gP2- (L3)rP' -(1-2)e - X2 is sel ected
from -(L2)e-P -(L3)r -P2, -(L2),,-P'-(U
), p2_( ') _p3 and -(L2)e-P -(L3)t'P2-(L4)g
time co (ﬁtl&lll' Qﬂ)?“’(%? Wk Todnd cd:)n?pari%?re beRePthedk fo@Rfktions for up to 3
epen ent y sequences of ‘pharnmacol ogically active
onthgé}b@wd@s whep spged at 3240Jor 5’@!‘7'1)52 @0 MEesTamayny of sucrose was
g g Jlaf Y
found gegbiting {o inBtrkitelth GabRHE) o HTRERTRRICH, DUEKEE Snccth to
maintgin the 1dﬁdnidmhdm0nl fenthe fonak fQImukitmlebch ém!I!tS tHe tagal@monpnt of
r eat.er th and
aissccfipidé Pl 4 metfor wtPir e of et Fl SNl oRE VR
1yophinﬁe¢<geakel property, 3.0%7 heannitalpasl 2.0%suofose Ivmrmhe pakferred excipients for
sai.d therapeutic peptibody conprises a structure set
the ﬁnabe'T“HPaf'—*ePrml all Formula Il: [X-F1]-(L"),-WsPd
wherein the Fc domain is attached at the C-term nus of

X', and zero one or rmre V\SPI
; op, Z54 inding igde xait}egcget?lt.?&S o/mL

[00354°POS fﬁhb Qﬁbnfty edaalagge}.sedrtﬁfrﬁarnyw sdzetcb&l@mu PLC (SE -HPLC),
pepti body conprises a structure set out in Formu

which|was stabyikiyiadicpiing. [ Fo _e)@}lat(: Ehe) efqut,\gﬁgme\mgt‘eg} ?P"(cﬁ’étr?il?n on stability

and reggljl.@l'tﬁhd n?r@f:érﬁ@@@ﬁly@bhﬁﬁ@d M Mﬁdﬂ)lﬂu Ecﬁepﬁae ROk y6Yifling peptide

i S attached donmai n,
was fcoptwlaicfhatl I 30h8 HoggAmiLiin 8rmM glut@mambuﬁfwws %4 manajtol and 2%

sucrose % omm(?{o%ls gox’?‘t@]n%,@@ﬁ'y g)gt)l'tﬁté)ﬁpt' body conprises a
I n For I 'V

ure set out
[00355] For the formulation development work, purified bulk material was obtained in

the 30 mg/mL frozen liquid formulation. The material was buffer exchanged into the
appropriate formulation buffers using UF/DF and lyophilized in a Virtis lyophilizer using a
conservative cycle. Lyophilized protein formulation displayed acceptable cake elegance.
Upon reconstitution formulations were clear. '

[00356] The stability of these formulations was monitored using SE-HPLC method.
Lyophilized Fe-Myo binding peptide was stored at 4, 29, 37°C. The real time shelf time
condition stability (4°C) was found comparable between these formulations for up to 6
months. The stability is likely acceptable for all the concentrations studied as the commercial
product formulation.

[00357] Conclusion

[00358] 4.0% mannitol and 2.0% sucrose have provided sufficient cake and protein
stability as confirmed by 12-month shelf study at 4°C. Therefore, 10 mM histidine, 4.0%
mannitol, 2.0% sucrose at pH 4.5 and 10 mM glutamate, 4.0% mannitol, 2.0% sucrose at pH
4.5 can be used for formulating 1 to 100 mg/mL Fc-Myo binding peptide.

[00359] The present invention has been described in terms of particular embodiments
found or proposed to comprise preferred modes for the practice of then invention. It will be
appreciated by those of ordinary skill in the art that, in light of the present disclosure,
numerous modifications and changes can be made in the particular embodiments exemplified

without departing from the intended scope of the invention.



Formula I'V: [F -(L")eP ]-(L)c-W5Pd wherein the Fe
domain is attached at the NNtermnus of -(L' ),-P and
wa@ewo/124990® or nore WoP is attached to the Fc POTEHS2907/009712
optionally through linker 173. 5. The conposition of
claim1 wherein said therapeutic peptibody conprises a
structure set out in Formula V Formula V. [F -(L')e
-(L2)f-P2]-(L")CGWsPd wherein the Fe domain is
attached at the N-term nus of -L'-P' -L2-P2 and zero,
WhatQ8€lafthed f[@re WP is attached to the Fc domain,
optionally through linker L. WO 2007/124090
PCT/ US2p07/ 09 {dghilidetbthBrapdite: Wﬂb@é{&érﬁﬁoﬁﬁorﬂ%@ﬂﬁng a buffer,
of claims | through 5 wherein said erapeutic
a bullbapmeprdy siabilizing Agepirapd optionplly 2c9W6ti on of claim 6
wherein said therapeutic peptibody is a diner. 8. The
conposi Vhersinosaidpyiiesie compasei of BH bhffsting agenfjirep sngepf about 5
1, mRro dB3upB6hiNt ahd wiRti&n iRAGR @gﬂﬂ.emhge SEARRE gcb &,ra%mas 0;

pepti de set out in any one of Tables t hrough 38

The conpasield Qi BikfgdlgthGisWhe Egﬁ&ngablor{f af aﬂ:’o%t @Wl/o%out 4.5%

P4 have the same am no~ acid sequence .
composi tion of any one of clains | through 7 vvherel n
the Fc domain is set out in SEQ ID NGO 1. '11. The
conposi whewinpfaidstgbibiaingsizent iaahs canaeniratigrhofabgrep d/nto about
V\@:b.,/b%11 PEG 12. The conposition of any one of clains 1
g 7 wherein the Fc domain is set out in SEQID

\ggﬁgﬁ}éﬁd Eﬁ%cta]n%l JQ%oﬁeéfﬁ %1 o?gb&it (F({)(ﬁﬂ"}nt&-gbout 0.4%

vvhe rein nol ecu ar wel ght tween about
kDa/vaaod 100 kDa. 14. The conposition of cI aim 13

wherei n said PEG has a nol ecul ar wei ght of between
about 6whBmirasuid fErdplatic pEptibPdE comppess 4 $toretwe sef auitim Formula I,
11, wherein said conposition conprises at |east 50%

PEGy| at ed t hBoapal i:c pEPENpHIYX)6)-(ITHe- WiSRosi ti on
of claim 15 conprising at |east 75% PEGyl at ed

wher&,@er apeutl c peptibody. 17. The conposition of claim
conprising at |east 85% PEGyl at ed t herapeutic

pe .The conposition of claim 15 conprising
ﬁ'ltlégg?%&é)g}ﬁ%ﬁ@yl ated therapeutic peptibody. 19. The

e (LR L

P'-(L?).- .
PZ_(L3)f _Pl_(LZ)e_
P>-(L*g-P? -(L%)¢ -P'-(L?)e- and
P*-(L*)n-P>-(L*)g-P>-(LY)-P'-(L?). -

X2 is selected from:
-(L?)e-P,
(L%)eP'-(L7); -P?,
-(L?)e-P'-(L*)-P2-(L*,-P?, and
-(L3)e-P' (L) PP+ (LY), -P*-(L)-P*

wherein P!, P?, P?, and P* are each independently sequences of pharmacologically

active peptides;



20. The conposition of any one of clainms 1-19 wherein

said pH buffering agent is selected fromthe group
w@ongiistdng of gl ycine, histidine, glutamate, PCT/US2007/009712

succi nate, phosphate, acetate, and aspartate. WO

2007/ 124090 PCT/ US2007/009712 176 21. The conposition

of any one of clains 1-19 wherein said bul ki ng agent

sel ected fromthe group consisting of mannitol,

gl yci ne, sucrose, dextran, polyvinylpyrolidone,

th‘ngyﬁﬂethydnaq.ﬂ At 85 mhél:fefneéﬂly Bepd;t ol , trehal ose,
or xylitol. 22. The conposition of any one of clains

1-19 whewsi ana%'a#eéaanhhéﬁna%tweh sel ected fromthe

group consisting of sucrose, trehal 0se, naennose,
mal t ose bﬁﬁh?ﬁzﬁ at aytc(gr%q,fa beflgqose cel | obi ose,
gent| ob?o i sonal tose, arablnose, glucosam ne,

e | rbitol, glycine, arginine HCL,
‘F @;u?&e&go%&lnaﬁ i ncl udi ng” pol ysaccharl des such

cy‘é’ %dgt%{V?ﬂqﬂsS°5‘i‘ar‘ BORT 9t StsPisnEOP Bt ip sCacishgt any reactive

Eh}%/ afHr oni ¢ acid, sodiumchloride. 23. The conposition
moie ny one of clainms 1-19 wherein said surfactant

selected fromthe up istin sodj um | au

S St e O B S LTS £ P e B8 omprises
strucﬁneéi!;édramsm f&anafienn chenodeoxycholic acid,

N- | aur oyl sarcosi ne sodium salt, |ithium dodecyl

sul fate, 1-octanegglfiiid fi: gyc gbjg U S@igp, sodi um

chol ate hydrate, sodi um deo
gl I [ |
O MR A BRSO, o o
WSPab atidhed tortreditydbmadie, optexalie thrbogh linkenyl anmoni um
brom de, CHAPS, CHAPSO, SB3-10, SB3-12, digitonin,
Tr3.t on )Glé@@npd'sit'id)mnf olaibd 4 wherdimsaid tbarapaic p¢fHbody comprises a
ol yox I.4 te, pol yoxyet hyl ene hydrogenat ed
s ¥ b n Fergp g ¢

50 and 60 gl ycerol nonostearat e,
pol ysor bat e 20 40, 60 q | thin, DOPC,
DMPG, DWMPC, and [E&D@\‘ﬂ%wr 3? )Eglt (];% gst er,
met hyl cel |l ul ose and carboxynet hyl cellul gse. 24. The
cowpersin the i c slomaiy isqttacksid at fthg Netermings qfXr.¢4ng zeffp one or more

qdy, Ibet ween about
WSPHQ%M%?% ﬁleqﬁp&d 50 ﬂg?pt{%gggg%&ﬁéeﬁ lgrg(nérr)%y tion of any

On@ of ¢hatimpdsitich ¥HAQLRA 1 vidtdn debl‘)@réﬁé’dtﬁ%eﬁ%y dotnprises a
Om\/lhlstldlne and wherein the pH i . wher ei n

structye setiout ki FymadehY is 4% w v mannitol; wherein said
stabilizing agent is 2% w v sycrgse; and wherei n said
surfactant is O. OWnMa/lﬁéol[Fsdlb%-B BOL' e6W Sihe
conposition of claim25 wherein Pl conprises a
sewheeireths #c doartdimis ditacHeaiodt eheSN-t2rintib of c(nh)@d'é iahd @aeropbne or

more W ARan A e ol RN uBShan By

PC;-/ Usz‘gg?égrglg)gsjinon of claim 1 wherein said therapeutic peptibody comprises a

structure set out in Formula V
FormulaV: [F'-(L")e-P'-(LY)~P*]-(L")-WSP,

wherein the Fc domain is attached at the N-terminus of -L!-P'-L?-P? and zero, one or

more WSP is attached to the Fc domain, optionally through linker L'



177 28. The conposition of any one of clains 1-19
wherein said pH buffering agent is 10 nM hi sti di ne
waea7abeeei n the pHis 7.0; wherein said bul ki ngI/agmnt/009712

is 4% w v mannitol; whereirs said stabilizing agent is

2% w v sucrose; and wherein said surfactant is 0.01 %

w v pol ysorbate-20. 29. The conposition of claim 28

wherein P 1 conprises a sequence set forth in Table

32. 30. The conposition of claim29 wherein the

t her apepd GnisRidAADanG IRe @ tlaftht ?hrobgh Qv HEBEiRlsaid3herapeutic

The conposition of any one of clains 1-19 wherein said
peptitdyosafreyliimgr.agent is 20 nM hi stidi ne and wherein the

pHis 5.0; wherein said bulking agent is 3.3%wv =

mehni t oThe compasition afplaimsé abietein saig theganeutic peptifogyys a dimer.

sucrose; and wherein said surfactant is 0.01%w\v , .

pd. ysorBa comasitdm of vy angipp skaims dnhrepgle [ayhergn P, P7, P~ and/or P

are ingg,_%@;%gug;ag&@ph&eéggp@w@&ggn g oa:@sff%sg& 4 GabLg 4.

onposition alm rein
S0t B S 00 SR o M v

acid qehudnekef eri ng agent is 10 nmM hi stidi ne and wherein the
pH is 5.0; wherein said bulking agent is 2.5% w v
meliini t olThe compoeitor phamaonk of dainsi Izthngpghgewheriemn BeF¥domain is

WA c .+35. The conposition of claim 34 wherein
Seto%méggzpﬁ)gg)sl‘a sequence set forth in Table 31. 36.
T

co r%)esci:c}nil oor%itan c%ctll agli rgnlggf \é\%a?rhg ;l qn@b’ghﬁhﬁﬁgg %Sﬁ i1s PEG.

pepti bo concentra

C osi.ti on of an cl ai -19 j . .
caposi Teoiprfeosibh sk PeFE ke 1 HEHER 7 bibFeipthe e gomain i
set ouith REQY TN RN AnPBTBRISPIEG/ 009712 178 a) 10 nmM

histidine, pH 4.7, 4% mannitol and 2% sucrose, wth '
and. w t Tietitomfbsitbdo fladdiys b atei?PEGHas AGnolkéular weight of between

| st di 5, 4% mannitol and 2% sucrose, with and
ab"“\l;\%?hﬁﬁflg?gqggﬂ% pol ysorbate-20; ¢) 10 nM gl utanate, pH

0 ) 0 / .
4. 154’. 4 /‘Iﬁnc?cnor;rll;t)oosgtioanngf c aé)msyfsvggl%iry\gatig PE'E],‘v(jl1a\/s\/I atrpng&ular weight of
between about 6 kDa and 25 kDa.

1S. The composition of claim 11, wherein said composition comprises at least

50% PEGylated therapeutic peptibody.

16. The composition of claim 15 comprising at least 75% PEGylated therapeutic
peptibody.

17. The composition of claim 15 comprising at least 85% PEGylated therapeutic
peptibody.

18. The composition of claim 15 compﬁsing at least 90% PEGylated therapeutic
peptibody.

19. The composition of claim 15 comprising at least 95% PEGylated therapeutic
peptibody.

20. The composition of any one of claims 1-19 wherein said pH buffering agent is
selected from the group consisting of glycine, histidine, glutamate, succinate, phosphate,

acetate, and aspartate.



0. 004% pol ysor bat e-20; d) 10 nmM succinate, pH 4.5, 4%
manni t ol and 2% sucrose, 0.004% polysorbate-20; e) 10
worktogheosorat e, pH 4.5, 9% sucrose, 0.004% PCT/US2007/009712

pol ysorbate-20; f) 10 nM glust amate, pH 4.5, 4%

manni tol, 2% sucrose, |% hydroxyethyl starch, 0.004%
pol ysorbate-20; g) 5 nMglutamate, pH 4.5, 2%

manni tol, 1% sucrose, 0.004% pol ysorbate- 20; and h)
10 MM gl utamate, pH 4.5, 4% mannitol, 2% trehal ose,

0.004% prd & 7&%&%&1 of2e9.y o8-of E1¥mS§ @nm@h&ﬂemaa@sakmgr@em

to claim3 erein conprises_a sequence set forth
selected fraap Khesgroup gansisgimg Ofﬁ%a%‘&ﬁb BHIiR% §uFPS 1dsK I8

poly\é\gﬁéct ! gt)?@ ckﬁb%hgﬂ% &ellBfRE, 'IQ&gye Q&%ﬁ%pttfeﬂglbgg or 'x§htol

omt up consisting of 1, 85,

0f» o/ e oot OSﬁMgPW Jn@rof %Qg ® \lv}{%m éa'u; ﬁgbl)hzmg agent

therapeutlc peptl onprising the steps of.
selected djam threggraup obnsistiong qffsu@rowmfebalosg rhariniose gnaltpseitlactgse, glucose,

rafﬁx\%%ea t%:'ell(')l;llogeq &%%t %IOSea&gm%RBLeO lb dﬁ’osg a%ﬁ%ta%?é?%ctose mannitol,

érern sar I'S conpri se

sorbm@,@ycmﬂ, &ﬂgxhﬂregéCDf pola#hydtmds' aviipfonndd) onxtludh@g IpM)amthandes such as
wher ei n in,a r

e of ou . 0 t.0.abou
oo e oRE LT ol eI R G BieReDR Sl nd
hyalu@bnidaed; s&ilﬁ%dlmmrai@out 4% vv/ v; wherein said
stabilizing agent is at a concentration of about 0.1 %
t 3. abothe ESMmpdsition T 2FbhHebZ40HMs PAT Wheehhdaida a2 tant selected

179 wherein sal rfa ta S a entration,
from g0t COBNNES LBt Bugdgw ey SioBtSu sy iy diocty
sodiunbl fdrialy, aR@iddesx Raplit badyN 1ufeyRaftosiak dodinRr s”anseuttmﬁn dodecyl
sulfa&@Ftlbod conprises_a structure set out in Fornula 1

m;a@eq;ulfc{n(g@md pmdxuxp)@stbiod{q_m fgo}mﬁwdr%ﬁ,eqogfqﬁn dp_@xyc]golate
glyccﬁl@offchgggahﬁ soditm &adt, BEAAMIRSurh CABKidE or bbaethonidn Chidkde,

cetylpyrldlmum chlondc monohydrate, hexadecyltrimethylammonium bromide, CHAPS,
CHAPSO, SB3-10, SB3-12, digitonin, Triton X-100, Triton X-114, , lauromacrogol 400,
polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10, 40, 50 and 60, glycerol
monostearate, polysorbate 20, 40, 60, 65 and 80, soy lecithin, DOPC, DMPG, DMPC, and
DOPG; sucrose fatty acid ester, methyl cellulose and carboxymethyl cellulose.

24. The composition of any one of claims 1-19 wherein the therapeutic peptibody

concentration is between about 0.25 mg/mL and 250 mg/mL.

25. The composition of any one of claims 1-19 wherein said pH buffering agent is

10 mM histidine and wherein the pH is 5.0;
wherein said bulking agent is 4% w/v mannitol;
wherein said stabilizing agent is 2% w/v sucrose; and
wherein said surfactant is 0.004% w/v polysorbate-20.

26. The composition of claim 25 wherein P! comprises a sequence set forth in

Table 6.

27. The composition of claim 26 wherein the therapeutic peptibody concentration

is 0.5 mg/mL.



P3-(L4)g P2 -(L3)r-P -(L2) - and
P4- (LS)h-P3-(L4)g-P2-(L3)t P1 -(1-2)e - X2 is selected
wo e@mi2400.2) e pl -(L2) -P -(L3)r-P2, PCT/US2007/009712
(L2)eP -(L3)rP2-(L4)g P3, &rd -(L2)e-P -(L3
)r' P2-(L4)g -P3-(LS)h-P 4 wherein P, P2, P3, and P4
are each i ndependently sequences of pharmacol ogically
active peptides; L', L2, L3, L4, and L5 are each
i ndependently linkers; a, b, c, e, f, g, and h are
eagy) | NPRPERHABSifidn Of Ay dne ofRlidMisderd (vhaeitaid BASBufRRiBg agent is
of aand b is 1; dis d: 1, or greater than 1; and WsP
10 mM higtidipe apd sdiergin hqpily$20; the attachnent of which is
effected at any reactive noiety in F . W 2007/124090
PCT/ US2@bevegogird bulkigpegent isHie Wi mwgaitek cl ai m 40
wherei n said therapeutic peptibody conprises a
st r uct uwhersit said stapilizingraggnis 200 oy pyAresss ppd [ X - F
]-(L" )c-WsPd wherein the Fc domain is attached at the
G t er m wheret said surfgrtant éy 801 gnw/vapolygerate-A8p | s
attached to the Fc domain, optionally through |inker )
L' 29.42. Tirneomaesiten of clain 2#whoreim Er 6PHPEERSE sequence set forth in
Tabll B8r apeutic peptibody conprises a structure set out
rn Formula 1l Formula I11: [F -X2]-(L" )C WsPd
wheg ei n : hfeil 3 i
X2 and TherRmpoRaTTbF el 29 [AERE U bR e N Do Hoentrarion
is 30dogreiln, optionally through linker L'. 43. The nethod
of claim40 wherein said therapeutic peptibody
codbr i s€&he gompositien of anysene afidlaims IFH? wheeein sai¢pHhufering agent is
LR - (L (LG YWePd wherein the Fc domain is
20 mlgyplascﬂ:’ﬁlélg aégxﬁhegelht}tgéé?%g%g@’ of -(L'),-P and zero, one
or nor ' .0, optionally
t hr ough&’P%E%%éi%%%%ﬁ{egn%%o‘%gﬁmgﬁgﬁm 40 wherein

sald t NGhARENLLE SBEREAMOME PR WiFSudos bhiCt UT e set

out in
o at ravBersi td bkt id G000 RISEMRE O] T o

289, Ohfie %mposition of claim 31 wherein P' comprises a sequence set forth in
Table 4.

33. The composition of claim 32 wherein the therapeutic peptibody concentration
is 100 mg/mL.
34. The composition of any one of claims 1-19 wherein said pH buffering agent is

10 mM histidine and wherein the pH is 5.0;
wherein said bulking agent is 2.5% w/v mannitol and

wherein said stabilizing agent is 3.5% w/v sucrose.

35. The composition of claim 34 wherein P! comprises a sequence set forth in
Table 31.

36. The composition of claim 35 wherein the therapeutic peptibody concentration
is 30 mg/mL.

37.  The composition of any of claims 1-19 wherein the composition is selected

from the group consisting of:



nore WoP is attached to the Fc domain, optionally

through linker L'. 45. The nethod of any one of clains
waorheoogh 44 wherein said therapeutic peptibodysios7/en9712

mul timer. 46. The nethod oi78cl ai m 45 wherein said

t herapeutic peptibody is a diner. 47. The method of

any one of clains 40 through 46 wherein P, p2, p3

and/or P4 are independently selected froma peptide

set out in any one of Tables 4 through 38. 48. The

met hod g ¢t mﬁldmbebﬂ' 417,Fi%% rinitBBarR Y, Qucrdde, RéANLand without
the sane am no acid sequence. WO 2007/124090

0.004pEpolysdeatzr 89712 181 49. The net hod of any one of
claims 40 through 46 wherein the Fc domain is set out,
i n SEQ WDl oM rhistigiine, pHeS, 86 maanisel andy2% sucrese, gyiti apgl without

wherein WGP is PEG 51. The nethod of
0'0043/%)95@;&%%& ﬁfa ims 40 through 46 wherein the Fc donmin

is set t
met hod Olld’c gp#ﬁ&%%\ﬁérﬂgﬁﬁ %@Wtdl%m??&iﬁsc}g%md without
0.00484% pbhsawbetz-2bout 2 kDa and 100 kDa. 53. The met hod of
cl ai m 52 wherein said PEG has a nol ecul ar wei ght of
bet weend) dbmivt sckdte, phidd. 354 % Daanriio] amth2”osuctasd GP04%
1 cl altrrg 3, wherein said conposition conprises at |east
po ysgf}??e Gyl at ed t herapeutic peptibody. 55. The net hod

of clai RmiEgR Ar,gat@g,}ﬁgbs' 825 0ucfR B Hftorbare.20;

t her ape e nmet ho

ESE‘?T 'bsgrig i g@%%%at@ g,,gfo a‘lﬁﬁfng&ﬁog ggﬁ%ﬁeg 1% hydroxyethy!

starclh,QHmcl%@%yEHE@gteaZ(Ed t herapeutic peptibody. 58. The
nmet hod of claim54 conprising at |east 95% PEGy| at ed.
t her apegjtd mM ghpaminedyH 459 2% mannitolh vt sikcrasey0.004¢6@blysorbate-
) céai ns 40-58 wherein said pH buffering agent is
20; 2ad| ected fromthe group consisting of glycine,

hi sti di t C S 1 o
and aspxr Tt ‘%M g’éamaltﬁeaﬁg‘%q(f B’Ia“glﬁ@ %26} g\alo@fe’gﬁ?@g polysorbate-
20. 40-58 wherein said bul king agent selected fromthe
group consisting of mannitol, glycine, sucrose,
de38 r anTh@Cdryplosilydrpz}Ucofdldg)twclamﬁ: ar Mw;uﬁePthphéeslmqwnce set
;;rt 0Se,. S rbitol, trehal ose, or xylitol. 61. The
fo"thﬁ‘é s o ny one of claims 40-58 wherein said

stabili agent sel ecte : . .
389k.) 'er om osngon of claim 98 wherein the therapeutic peptibody concentration

is selected from the group consisting of 1, 30, 85, and 100 mg/mL.

40. A method for making a lyophilized therapeutic peptibody comprising the steps
of:

a) preparing a solution of a buffer, a bulking agent, a stabilizing agent, and optionally

a surfactant;

wherein said buffer is comprised of a pH buffering agent in a range of

about 5 mM to about 20 mM and wherein the pH is in a range of about 3.0 to about 8.0;

wherein said bulking agent is at a concentration of about 2.5% to about

4% wlv;

wherein said stabilizing agent is at a concentration of about 0.1% to

about 5% w/v;



fromthe group consisting of sucrose, trehal ose,
mannose, naltose, |actose, glucose, raffinose,
w@elorobioese, genti obi ose, isonaltose, arabi NOSECT/US2007/009712
gl ucosam ne, fructose, manmidtol, sorbitol, glycine,
argi ni ne HCL, pol y-hydroxy conpounds, including
pol ysacchari des such as dextran, WO 2007/124090
PCT/ US2007/ 009712 182 starch, hydroxyethyl starch,
cycl odextrins, N-nethyl pyrollidene, cellul ose and
hyal ur oRhé&reirpaidsurbREHny 18 £ Rl @htélftratidR of AbSutRO(94 tdibout 0.04%
any one of clainms 40-58 wherein said surfactant
ected from the group consisting of sodiumlauryl
sul fate, dioctyl sodium sulfosuccinate, dioctyl sodium
s bieahilizingrabWermpgeioPsRiibady:d, N- | aur oyl sar cosi ne
sodiumsalt, lithiumdodecyl sulfate, 1- i
ocvheresusaiothetpgei PebPdyeemprSesAodTugHire pef|oat in Formula I,
hydrat e, sodi um deoxychol at e a?Ilycheo ycho[ic acid
sodi um sal t, benzEokmwelan chi(3f)aE c(rX%e]’rﬂe JaoWiSHa
chl oride, cetylpyridiniumchloride nonohydrate,
whergin, adecyl t ri et hyl anmoni um broni de, CHAPS, CHAPSO
SB3-i4@n FOB@mbén; digitonin, Triton X-100, Triton X-114,
, lauromacrogol 400, polyoxyl 40 stearate,
poXythsslectsd| hydr ogenat ed castor oil 10, 40, 50 and
60, gl ycerol , nopnostearate, pol ysorbate 20, 40, 60, 65
and 80, soy Peti?dnin, DOPC, DMPG, DWPC, and DOPG

sucrose fatt L d ¢ r, methyl cellul ose and
carboxynethy%aﬁgbvﬁriésf 63. The nethod of any one of
cl ai ms 40-58 el e thepapeuti c pepti body
concentratioﬁ”@@ﬁﬁttﬁtgh4%ﬁgﬁ¥'ﬁ?é5 mg/ mL and 250

ng/ mL. 64. The nethod of _any one gf cl ai ns 40-58
wherei n sai dpﬁﬁu*}f’&r‘&ﬁﬁ 'Qg@‘n?"ﬁ%gcro mM hi sti di ne
and wherein the pHis 5.0; wherein said bul ki ng agent
is 4% wv mannitol; wherein said stabilizing agent is
2% W v RUG RERteddsin: Wherein said surfactant is 0.004%
w v pol ysorbate-20. 65. The nethod of claim®64 wherein
P1 conprises.@?ggduence set forth in Table 6. 66. The
nmet hod of claim65 wherein the therapeutic peptibody
concentrati oqPg-FO-(*), o/ nL. 67. The method of any one
of clains 40-58 wherein said pH buffering agent is 10
mM hi sti di ne.@afd-pMie?pph(LhgPPHnds 7. 0; wherein said
bul ki ng agent is 4% wv mannitol; wherein said
stabi | izing q@épp'i(e*R¥WAUY, eIcqudpe® and wherein said
surfactant is 0.01% w v pol ysorbate-20. 68. The nethod
of claim®67 wherein P conprises a sequence set forth
in Table, 32. N%&%QO?Q};AOQO PCT/.US2007/ 009712 183

wherein P , an are each independently sequences o

w/v;

-

pharmacologically active peptides;
L', L? L3 L% and L are each independently linkers;

a, b, c, e, f, g and h are each independently O or 1,
provided that at least one ofaand b is 1;
d is 0, 1, or greater than 1; and

WSP is a water soluble polymer, the attachment of which is effected at any

reactive moiety in F'.



69. The nethod of claim 68 wherein the therapeutic

pepti body concentration is 30 ng/nL. 70. The nethod
wo@tooangsoeme of cl ai ns 40-58 wherein said pH buP¢BEUSI997/009712

agent is 20 nM histidine sd wherein the pHis 5.0;

wherei n said bul king agent is 3.3% w v nmannitol;

wherein said stabilizing agent is 2% w v sucrose; and

wherein said surfactant is 0.01% w v pol ysor bat e- 20.

71. The conposition of claim70 wherein P conprises a

Sequence, SRkihb@'ot Riaid 40 Makkr€in4aid Bera }Q\ﬁxdgféﬂﬁ@gdﬂ:ompnses a

claim 71 wherein the therapeutic pep
strucwonsse Avt iatfosmulasll 100 my/ i 73 The et hod of any one
of cl ainms 40-58 wherein said lbuffer| ng agent is 10
mM hi sti di ne and Foemelallt hé HFils(I5 ) Waiar ei n sai d
bul king agent is 2.5% w v mannitol; and wherein said
Stvaldrkinzh& Bc domain is attacHzdoatihe (S-lﬂﬁfrﬁﬁt& of ¢!, anBeerebhoor more

m 73 wherein Pt conprises guence set forth

WSP; ‘?lat’f%?gF‘ém %‘f m%@ﬂ%?ﬂgﬂth&?u@lqﬁﬁﬁ 4 wherein the

t her apeutic pe tlb d oncentratjon is 30 ng/nL. 76.
THE ot HERIBROG A5 ST A0 HE PO ASE TRIEF 8 FPepBodY compises a

stmcﬁm%hfin%drﬁllasﬂi ected from the group consisting of:
a) 10 mM histidine, pH 4.7, 4%mannito| and 2%

sucrose, wth andgphdRtr. ()él;p ohyspsipgt e- 20; b)
10 nmM hi sti di ne, pH 5, 4%rr$ nit e d2%sucrose

ergmqhgvi: £ Elgr}talsn 19 Eggééodpa?k eISTQ—rtprg{ Eg/ggf Xz )an& QexlgM ne or more

amat e, nmanni sucrose wt
WSP\M; htltmxhtd td)th@%%opmxmsmnbaalw Boough)lirk@r kM succi nat e, pH
4.5, 4% mannitol and 2% sucrose, 0.004%
pod3y sor Blat method of\ClaRa G/ ﬂﬂet@iﬁ&amﬁéﬁdﬁélﬁﬁ:ﬁb@(ﬁigadﬂ corfipdses a

¢ e% §1Fg n@/‘ g‘;uta , pH 4.5, 9% sucrose, 0.004%
structyrg $ALSPHISY e"-rﬁb‘i,a‘?‘i 10 v gI utamate, pH 4.5, 4%
manni t ol , 2% sucr %:.h ) e | ar, 0. 004%
pol ysor bat e- 20: g 05“‘ % igrfﬁ“ b%l—]'(ﬁg' 3Pd

manni tol , | % sucrose, 0.004% pol ysor bat e- zop,

wherein the Fc domain is attached at the N-terminus of ~(L and Zero, one or

more WSP is attached to the Fc domain, optionally through linker L'.

44, The method of claim 40 wherein said therapeutic peptibody comprises a

structure set out in Formula V
FormulaV: [F'-(L")-P'-(LY)+P?*]-(L").-WSPy4
wherein the Fc domain is attached at the N-terminus of -L'-P'-L2-P? and zero, one or
more WSP is attached to the Fc domain, optionally through linker L.

45. The method of any one of claims 40 through 44 wherein said therapeutic

peptibody is a multimer.
46. The method of claim 45 wherein said therapeutic peptibody is a dimer.

47, The method of any one of claims 40 through 46 wherein P!, P?, P’ and/or P*
are independently selected from a peptide set out in any one of Tables 4 through 38.

48. The method of claim 8 wherein P', Pz, P? and/or P* have the same amino acid

sequence.



h) 10 mM gl utamate, pH 4.5, 4% mannitol, 2% trehal ose
0. 004% pol ysorbate- 20. 77. The nethod according to
W@ k@240 wherei n P1 conprises a sequence set POF/UR2007/609712

Tabl es 21-24. 78. The conpogition of claim77 wherein

the therapeutic peptibody concentration is selected
fromthe group consisting of 1, 30, 85, and 100 ng/ni.

79. The nethod of any one of clainms 40 - 75 further
conprising, prior to |Iyophilization, the steps of: b)

adjoust i fge {i@nddbodnyldiR of@ldithk A0 thiQugh R WIRtR @t BO@sthain is set

4.0 and about 8.0; “c) preparing a solution containing

out isBFQ IPM¥Pabeut i ¢ pepti body; d) buffer exchanging the
solution of step (c) into the solution of step“&g);
e)S0addi Hlae mathegf 6py pa¢ ef daund0 droughsify wherehW-SFasPEG.
f) lyophilizing the m'xture_fromstepéé). 80. A o
metlhod The msﬂ@geﬂf iapy oae pEelaims 44 threwgh Heyhersin the Fc domain is set

°“‘i'10§§%iﬁ.5?$?i=‘c9’m°9‘ﬁ?fs%0 conprising the steps of. a)

ng a erapeuti c pepti body conposition
a r di L - : .
¢ SZonst | To PR ARG AL Rz ol Ailr Meighyof fetween
aboutthkPeand 100kDB1. A kit for preparing an aqueous
pharmaceutical conposition conprising a first
cdidt ai nEke mathod pf gldimd@nivhdreimcaidREG has aimolpayian weight of between

C osi tihenpf any one of claims 1 through 36, and a
dxm%é@@ﬁan%ggkgﬁher havi ng a physi ol ogical |y acceptable

S o§4v ent Tl];eorrne{hgﬁ of lcYa?rR@i %gx%lr? 941 Q,glirﬁ)LQHOn comprises at least 50%
PEGylated therapeutic peptibody.

55. The method of claim 54 comprising at least 75% PEGylated therapeutic
peptibody.

56. The method of claim 54 comprising at least 85% PEGylated therapeutic
peptibody.

57. The method of claim 54 comprising at least 90% PEGylated therapeutic
peptibody.

58. The method of claim 54 comprising at least 95% PEGylated. therapeutic
peptibody.

59. The method of any one of claims 40-58 wherein said pH buffering agent is
selected from the group consisting of glycine, histidine, glutamate, succinate, phosphate,

acetate, and aspartate.

60. The method of any one of claims 40-58 wherein said bulking agent selected |
from the group consisting of mannitol, glycine, sucrose, dextran, polyvinylpyrolidone,

carboxymethylcellulose, lactose, sorbitol, trehalose, or xylitol.

61. The method of any one of claims 40-58 wherein said stabilizing agent selected
from the group consisting of sucrose, trehalose, mannose, maltose, lactose, glucose, raffinose,
cellobiose, gentiobiose, isomaltose, arabinose, glucosamine, fructose, mannitol, sorbitol,

glycine, arginine HCL, poly-hydroxy compounds, including polysaccharides such as dextran,
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starch, hydroxyethyl! starch, cyclodextrins, N-methyl pyrollidene, cellulose and hyaluronic

acid, sodium chloride.

62. The method of any one of claims 40-58 wherein said surfactant selected from
the group consisting of sodium lauryl sulfate, dioctyl sodium sulfosuccinate, dioctyl sodium
sulfonate, chenodeoxycholic acid, N-lauroylsarcosine sodium salt, lithium dodecyl sulfate, 1-
octanesulfonic acid sodium salt, sodium cholate hydrate, sodium deoxycholate,
glycodeoxycholic acid sodium salt, benzalkonium chloride or benzethonium chlornide,
cetylpyridinium chloride monohydrate, hexadecyltrimethylammonium bromide, CHAPS,
CHAPSO, SB3-10, SB3-12, digitonin, Triton X-100, Triton X-114, , lauromacrogol 400,
polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10, 40, 50 and 60, glycerol
monostearate, polysorbate 20, 40, 60, 65 and 80, soy lecithin, DOPC, DMPG, DMPC, and
DOPG; sucrose fatty acid ester, methyl cellulose and carboxymethyl cellulose.

63.  The method of any one of claims 40-58 wherein the therapeutic peptibody

concentration is between about 0.25 mg/mL and 250 mg/mL.

64. The method of any one of claims 40-58 wherein said pH buffering agent is 10
mM histidine and wherein the pH is 5.0;

wherein said bulking agent is 4% w/v mannitol;
wherein said stabilizing agent is 2% w/v sucrose; and
~ wherein said surfactant is 0.004% w/v polysorbate-20.
65. The method of claim 64 wherein P' comprises a sequence set forth in Table 6.

66. The method of claim 65 wherein the therapeutic peptibody concentration is 0.5
mg/mL.

67.  The method of any one of claims 40-58 wherein said pH buffering agent is 10
mM histidine and wherein the pH is 7.0;

wherein said bulking agent is 4% w/v mannitol;
wherein said stabilizing agent is 2% w/v sucrose; and
wherein said surfactant is 0.01% w/v polysorbate-20.

68. The method of claim 67 wherein P' comprises a sequence set forth in Table

32.
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69. The method of claim 68 wherein the therapeutic peptibody concentration is 30
mg/mL.

70. The method of any one of claims 40-58 wherein said pH buffering agent is 20
mM histidine and wherein the pH is 5.0;

wherein said bulking agent is 3.3% w/v mannitol;
wherein said stabilizing agent is 2% w/v sucrose; and
wherein said surfactant is 0.01% w/v polysorbate-20.

71. The composition of claim 70 wherein P! comprises a sequence set forth in

Table 4.

72. The method of claim 71 wherein the therapeutic peptibody concentration is
100 mg/mL.

73. The method of any one of claims 40-58 wherein said pH buffering agent is 10
mM histidine and wherein the pH is 5.0;

wherein said bulking agent is 2.5% w/v mannitol; and
wherein said stabilizing agent is 3.5% w/v sucrose.

74. The method of claim 73 wherein P' comprises a sequence set forth in Table

31.

75. The method of claim 74 wherein the therapeutic peptibody concentration is 30
mg/mL.
76. The method of any of claims 40-58 wherein the composition is selected from
the group consisting of:
a) 10 mM histidine, pH 4.7, 4% mannitol and 2% sucrose, with and without

0.004% polysorbate-20;

b) 10 mM histidine, pH 5, 4% mannitol and 2% sucrose, with and without
0.004% polysorbate-20;

c) 10 mM glutamate, pH 4.5, 4% mannitol and 2% sucrose with and without
0.004% polysorbate-20;

d) 10 mM succinate, pH 4.5, 4% mannitol and 2% sucrose, 0.004%
polysorbate-20;
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€) 10 mM glutamate, pH 4.5, 9% sucrose, 0.004% polysorbate-20;

f) 10 mM glutamate, pH 4.5, 4% mannitol, 2% sucrose, 1% hydroxyethyl
starch, 0.004% polysorbate-20;

g) 5 mM glutamate, pH 4.5, 2% mannitol, 1% sucrose, 0.004% polysorbate-
20; and

h) 10 mM glutamate, pH 4.5, 4% mannitol, 2% trehalose, 0.004% polysorbate-
20.

77. The method according to claim 76 wherein P' comprises a sequence set forth
in Tables 21-24.

78. The composition of claim 77 wherein the therapeutic peptibody concentration

is selected from the group consisting of 1, 30, 85, and 100 mg/mL.

79. The method of any one of claims 40 - 75 further comprising, prior to
lyophilization, the steps of: »

b) adjusting the pH of the solution to a pH between about 4.0 and about 8.0;
c) preparing a solution containing said therapeutic peptibody;

d) buffer exchanging the solution of step (c) into the solution of step (b),

e) adding an appropriate amount of a surfactant; and

f) lyophilizing the mixture from step (e).

80. A method for preparing a reconstituted therapeutic peptibody composition

comprising the steps of:
a) lyophilizing a therapeutic peptibody composition according to any one of claims

40- 78; and

b) reconstituting said lyophilized therapeutic peptibody composition.

81. A kit for preparing an aqueous pharmaceutical composition comprising a first
container having a lyophilized therapeutic peptibody composition of any one of claims 1
through 36, and a second container having a physiologically acceptable solvent for the

lyophilized composition.



