WD 03/ 057134 PCT/ US02/ 32657 SPECI FI C Bl NDI NG AGENTS OF HUMAN

ANG OPO ETIN-2 This application clainms benefit to U S. Provisional
Applicatiwoo3esiiad No. 5 60/328,624 filed COctober 11, 20@Cr/ush2/ads57 S
incorporated herein by reference in its entirety. FIELD OF | NVENTI ON The
present invention relates to specific binding agents that recognize and 10
bind to angiopoietin-2 (Ang-2). Mre specifically, the invention relates to
the production, diagnostic use, and therapeutic use of the specific
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essential to many physiological and pathological processes. Normally,

angiogenesis is tightly regulated by pro- and anti-angiogenic factors, but in the
. case of diseases such as cancer, ocular neovascular diseases, arthritis, and
psoriasis, the process can go awry. Folkman, J., Nat. Med., 1:27-31 (1995).
20 A There are a number of diseases known to be associated with deregulated or
" undesired angiogenesis. Such diseases include, but are not limited to, ocular
neovascularisation, such as retinopathies (including diabetic retinopathy), age-
related macular degeneration, psoriasis, hemangioblastoma, hemangioma,
arteriosclerosis, inflammatory disease, such as a rheumatoid or rheumatic
25 inflammatory disease, especially arthritis (including rheumatoid arthritis), or other
chronic inflammatory disorders, such as chronic asthma, arterial or post-
transplantational atherosclerosis, endometriosis, and neoplastic diseases, for
example so-called solid tumors and liquid (or hematopoietic) tumors (such as
leukemias and lymphomas). Other diseases associated with undesired
30 angiogenesis will be apparent to those skilled in the art.
Although many signal transduction systems have been implicated in the

regulation of angiogenesis, one of the best-characterized and most endothelial



Genes Dev. 13:1055-1066 [1999]). There are 4 known angi opoi etins; 5

angi opoietin-1 ("Ang-1") through angi opoietin-4 ("Ang-4"). These

angi opoi ewprng/054aBL al so referred to as "Tie-2 ligands". (PavTitsp2/®657et al .,
Cell, 87:1161-1169 [1996]; Gosios, K, et al., Cytogenet Cell GCenet,

84:118-120 [1999]; Holash, J., et al., Investigative Ophthal nol ogy &
Vi sual Science, 42:1617-1625 [1999] Koblizek, T. I., et al., Current
Bi ol ogy, 8:529-532 [1998]; Lin, P., et al., Proc Natl 10 Acad Sci USA,

95: 8829- 8834 [ 1998] : Mai sanpi.err ce, 277:55- 60
[1997] ; &ﬁB%%]FB%%ﬁﬂYS?ESAHQ‘ﬂ&?S tﬁ? Tie- %aeﬁéﬁ’tﬂ%‘/%?smﬁlg iy G%3489]: sato,
T. N, et Glie_9” BPETJES%R”%Zéomeﬁéd {ola%%jRK’shMMnnKTl@ is o @fersed@ r cul ati on,
98: 2081- 2087 [1998]; Suri, C. al ., Cell  87:1171-1180 [1996]; Suri,

C., et al.,asStkd mml its Ig@de ahe ﬂYVgLOHOlGJ@éKGaIVaNeWQ @adl ¥ angppowtos, @t Dal .
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Wher eas Angmbi o?bfé@ihflg(‘%@l T’ ’?tl&ougﬂ AngWpdictia -4 e‘@mgtm Whempxlnglropbﬁtmton in
cul tured endot helial cel -2 has been observed to oth6ggon|ze and

ant agoni ze ¢ els@referegpions “ﬂh@% Rds aflP®ns. Speki g, Celb 87: 101169 " 1996] ,
supra; Mis P t K 20 Klm et
al p C}lcogeﬁg&éﬂfaé jos, %gféaz’sg%loé’%gé%ﬁafgfi ‘&e]rl ? % I%E? msgzgg\]/vs OellaSjHKJ P. C

I\/ﬁ.i SO{Ipi er I‘&],cal ﬁbqv@dtLg_clz_tz@.Cz)ﬂhﬂgMuQ)a& LFR&%S&@M@ME&’)SW 6?@5 [7195:%]2001) ). ;rhfh t
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st abi g pzatig g%f pﬁxeb%smSmﬁ@bgjhmg&ﬁfe@retPr@ugﬁbmmﬁ&nmssof

endot hel i al Support cel esion (Dunmont, D. J., et al., Cenes &
Devel oprrent 60 B.9989 Papapeaopule94y.; et B4t byb Irzvem 79: 2:13 %123 [19&8L§ﬁf@; T3Ne6: 70- 74
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[ 1997]; Zagzag, D. Experinental Neurol o 159: 391-400 30

[1999}) I nZWﬁSr‘h"@t [,19&*]&@ VZ‘JG@)ZB‘TA@’SQIMH ef &l..drp ngy of theiNagenelo si teshof .
! nauelly a STRPEYS St G A B PO RN i B A ;Jc;[tye/re ’

conduci ve tBzoﬁ@@kiﬁgﬂlﬁﬁﬂﬂﬂ1|'86mi|]j£998])DWhéré&91X]]1g 1uptizg to Tie42ash J., et al.,
Sci ence, 284;1994-1998 199911 Mai sonpi_er r(f (f ? ? g Ll 97] supra) .
stimulates receptor phosphorylation in culture endothelial cells, Ang-2 has been
observed to both agonize and antagonize Tie-2 receptor phosphorylation (Davis,
S., et al., [1996], supra; Maisonpierre, P.C., et al., [1997], supra; Kim, 1., J.H.
20 Kim, et al., Oncogene 19(39): 4549-4552 (2000); Teichert-Kuliszewska, K., P.C.
Maisonpierre, et al., Cardiovascular Research 49(3): 659-70 (2001)).

The phenotypes of mouse Tie-2 and Ang-1 knockouts are similar and

suggest that Ang-1-stimulated Tie-2 phosphorylation mediates remodeling and
stabilization of developing vessels in utero through maintenance of endothelial

25 cell-support cell adhesion (Dumont, D. J., et al., Genes & Development, 8:1897-
1909 [1994]; Sato, T. N., et al., Nature, 376:70-74 [1995]; Suri, C., et al., [1996],
supra). The role of Ang-1 in vessel stabilization is thought to be conserved in the
adult, where it is expressed widely and constitutively (Hanahan, D., Science,
277:48-50 [1997]; Zagzag, D., et al., Experimental Neurology, 159:391-400

30 [1999]). In contrast, Ang-2 expression is primarily limited to sites of vascular
remodeling, where it is thought to block Ang-1 function, thereby inducing a state
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Nuner ous published studi es have purportedly denonstrated vessel 5 selective
Ang- 2 expression in disease states associated wth angi ogenesis. These
pat hol ogiwalo3psmnai ti ons i nclude, for exanple, psoriasis, maTAISAL/32657

degeneration, and cancer (Bunone, G, et al., Anmerican Journal of
Pat hol ogy, 155:1967-1976 [1999]; Etoh, T., et al., Cancer Research,
61: 2145- 2153 [ 2001]; Hangai, M, et al., Investigative Ophthal nol ogy &

Vi sual Science, 42:1617-1625 [2001]; Holash, 10 J., et al., [1999] supra;
Kuroda, K., e aqurnal of. I nvestigati.v 116; 713- 720
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[2001]; O ac?fi"fas‘g&k}r pAastigity condnGive £9 aﬁl?%geiﬁﬁ@%ﬁ%fﬂég@%wbé%% Sci ence,

40: 1912- 192014999k az§tsh%haaE@@4:1é94-1t998 Fl|999];m§dr@%ﬂre~,]9u®.0@i algf  Pat hol ogy,
al .,

153: 1459- 1466 [1998]: Tanaka, S., e J dinlnvest, 103: 34-345

[ 1999]; YosHP934, sapra).et al ., International Journal of Oncol ogy,

15:1221-1225 15 [.1999]; Yua ..et al. i tal Research,
35:165- 171 [ 200 ‘,lmeff&@E‘é@}SﬂB?‘ %%u%‘tes Q?Ye,pﬂéfgeglf@%%é’%}r?@ﬁ,gg ot St hese
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di spl ay vascul ar Ang-2 expression. In contrast wth its expression in

pat hol ogi capathelggioyeaaditiens inalydo, fox erample.opsoridsipdpalar degusEdiops ext renel y
limted (Mais Ler . ~C. t o] oy MBEbigh 20 J., et
al., Bioc heaﬁdgcgﬁ&%éggﬁrgpﬁyse |f gg’lA’ e}%(ggr%ﬁ%@g%ﬁ%%%ﬁ}’ons; @26239382 498
[1999]). | n1obe]; Boshyal, eadiil CancehBedehrabes il 45-213%2001); Baggagdnesi s are the

ovary, placenta, and uterus; these are the prjr t 1.0 ngr mal
(i.e., non-¥adtwste@ive Quiglselogy &Kt 5}&%@’-0% Jﬁ%)fﬂzﬁg‘giz(gﬁ]&g?lé& ed.
Certaifn fungtiona i ) \t 7 hBYR¥e®iddy, t unor 25
angi olgljgnesi gét%ng?g‘rglgfé g%g%gggzj%az%%&s 17 9”[ 2001]) cfzscri be
Ang- 2 over I BXpre3) 200 OtahoM, ehdt, lintestigatpraQrathaddblpgadsBisiat ed with an

i ncrease in, tunor i mause xenpgraft nodel . .See al so Etoh et al.,
supra, and Sef%(?fék‘éagéﬁ\é\i&o [38%2]2,3%%%%‘?181 "ﬁgi’la‘qi”%erﬁf"és]%%'inggofzurportedly
associ at | ngpmgro%]y OM53F 1459 X166 $ BIOBN:, Winhka, SUrep 6l hy 0Bk Viaesl @3:34-845 However, in

contrast, Yu et al. (Ann. J. 30 Path., 158:563-570 [2001}2@13? ort data to
3t

show that ollOP8X paskidio., ef aladegerndyianaly ovwpyad af @87 asy. PEE 32657 Lew s

g, J87 O OEBoR AT R, BRI ERLF R ORIBRER KefeaPl] B3NS TYY [BIRIONged, Lhe

survi of correspondi ng transfectants.” In the past
few years, ¥agdagus., erdl,i[ Ceto] eisrahaVipsisefghestsadiodngvd focAsegh¢h caacat/ mr  Ti e- 2
as a possi bl)v(lalicthanrlgngttuinglrr ty%gé ia;?p%gf’%rdiépq;yr \?aps)c/ﬁlarF Lg— Xe%[mlss%bn.%nsdonte%tem
with its expression in pathological angiogenesis, Ang-2 expression in normal
tissues is extremely limited (Maisonpierre, P. C., et al., [1997], supra; Mezquita,
20 J., et al., Biochemical and Biophysical Research Communications, 260:492-498
[19997). In the normal adult, the three main sites of angiogenesis are the ovary,
placenta, and uterus; these are the primary tissues in normal (i.e., non-cancerous)
tissues in which Ang-2 mRNA has been detected.
Certain functional studies suggest that Ang-2 may be involved in tumor
25 angiogenesis. Ahmad et al. (Cancer Res., 61:1255-1259 [2001]) describe Ang-2
over-expression and show that it is purportedly associated with an increase in
tumor growth in a mouse xenograft model. See also Etoh et al., supra, and
Tanaka et al., supra, wherein data is presented purportedly associating Ang-2 over

expression with tumor hypervascularity. However, in contrast, Yu ef al. (Am. J.

30 Path., 158:563-570 [2001)) report data to show that overexpression of Ang-2 in



5 Nos. 6,166,185, 5,650,490, and 5, 814, 464 each discl ose the concept of
anti-Tie-2 ligand anti bodies and receptor bodies. Lin et al. (Proc. Natl.
Acad. SciwU0$8/05719b: 8829- 8834 [1998]) injected an adenovi r RETANPL/EST nQ
soluble Tie-2 into mce; the soluble Tie-2 purportedly decreased the
nunber and size of the tunors developed by the mce. In a related study,
Linet al (J. din. Invest., 100:2072 10 2078 [1997]) injected a soluble
formof Tie-2 into rats; this conpound purportedly reduced tunor size in
the rats. Si j : ; ner at ed
human ne|an%ﬁgﬁggﬁgE??%ngéQSﬁgg@ﬁ%ﬁﬁgﬁ%mgi~?%%2??%%%?“&%%2?%A&3¥8Tie_z,

i nj ected t hdgsuedhdl dfinfiesinjdtteal witidthembaespoadthgaaneifetided. t hat sol uble Tie-2
purportedly resulted in a "signifjcant_inhibition" of tunor growth and
tumor 15 angi ogefeEiePasyigwmpear vriouppublicatienshaveshgeestsd AigrbriMigrat bot h
Ang-1 and Aggq/g; TQ!—Z‘QS éﬁos-gib‘lfé @ﬁe{ for 'aﬁti&%%elcth&%5¥.f F%X‘ﬁ:?@%? U’T@.%‘te%% whet her
Ang-1, Ang-2, or Tie-2 “would be an attractive target r anti-cancer

t her apy. Th&okusilem 1M, Sces0t490 nanplef’ idckse! daoh dissloabthe cohaepiaf prticTeiY such as
an g constant.region to, inprove the half-life of es ul es has been
descri bed i ,gandz%il’”g’S 16&?%%%“#&9@%6@ el @ﬁowﬁé%ﬁgs‘g? 5§8b| i shed May
4, 2000. Thesfzyso.ae34f1988P iRk&bd aR hddnbIneMpréRRaBublorid-Shabhgep! asm
protein such as an I g constant region to inprove the half-life of these
nmol ecul es hés dobie Tiga? popettgdlyl deuedspe the(swaber find siex afthe eumess S, Pat ent

, 480, 981; Zh N | 154: 5590- 5600 995) »~4H sh t
i 1N Engfethefyhe sge. 1y TG sy gBl a2 5
| mundlo. , 136782P297P23Rcted 1 381B)le foinSof PRI B0 rds; $RI8 cORPourdSigsttedppt enber

15, 1998; Capon et al., Nature, 337:525-531, (1983&; rvill et al.,
| mrunot ech. reducedbtupys size jo gwyratsy\Bieyrisaget 41 (fawtar Head>Falss-3189 1997, PCT/ US

97/ 23183, fi r u;Ha“ A - : - 569,
(1991); vm>§g%§I§§@%%%%61|s éég%ﬁgﬁt%ﬂ@h%¥f@é@?ﬁﬁ%@ﬁ%g 2 Pg%{ﬁgggénti-Ang-Z
t herapy m ghf Thehafijetted theas telpliymsli@binnde ofice; and esnclipleti itlensslubled@erge most
solid tunors require neovascyl arj.zation to grow beyond 1- 4 WD 03/ 057134
PCT/ US02/ 328% ol Fpsiled P52 | %grafl%ﬁ%if@vblﬁ%cﬁf e gwthﬁgqifu%{ve wi der

appl i gati onahflodligE, TAMBWATSMESlSrRRRACHRL T%@er@ih_%@‘@&ﬁ%n%ﬁl MRl Apo.guch as
retinopathies; arthritis, and psoriasis. ere 1's an undevel oped need to

i dentify neWwnslgertie2t it & nat glear fromdhdsy studies whether Ang-1, Ang-2, or Tie-2

would be an attractive target for anti-cancer therapy.

The fusion of certain peptides to a stable plasma protein such as an Ig

constant region to improve the half-life of these molecules has been described in,
20 for example, PCT publication WO 00/24782, published May 4, 2000.

The fusion of a protein or fragment thereof to a stable plasma protein such
as an Ig constant region to improve the half-life of these molecules has been
variously described (see, for example, U.S. Patent 5,480,981; Zheng et al., J.
Immunol., 154:5590-5600, (1995); Fisher et al., N. Engl. J. Med., 334:1697-1702,

25 (1996); Van Zee, K. et al., J. Immunol., 156:2221-2230, (1996); U.S. Patent
5,808,029, issued September 15, 1998; Capon et al., Nature, 337:525-531, (1989);
Harvill et al., Immunotech., 1:95-105, (1995); WO 97/23614, published July 3,
1997; PCT/US 97/23183, filed December 11, 1997; Linsley, J. Exp. Med.,
174:561-569, (1991); WO 95/21258, published August 10, 1995).

30 An effective anti-Ang-2 therapy might benefit a vast population of cancer
patients because most solid tumors require neovascularization to grow beyond 1-2
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5 recogni ze and bind Ang-2. Such agents woul d be useful for diagnostic
screening and therapeutic intervention in disease states that are

associ at eaOwBO71ANg-2 activity. Accordingly, it is an objpegtusot/3z6he
present invention to provide specific binding agents of Ang-2 that

nodul ate Ang-2 activity. Such agents of the present 10 invention take the

form of peptibodies, i.e., peptides fused to other nol ecul es such as an Fe
domai n of an anti body, where the peptide noiety specifically binds to
Ang-2. 15 SUYMARY OF TH gsent. Lnve ti.on irected in one
enbodi rrent IBE5ES 18@%al]%e&?rls\l§E'\gékfeé‘?‘pryeralg% Hs %18?5/36’@;? e sm%éh%el n) that bind
to Ang-2. %b ﬁ@%&déseécmted thBasePhEREMIsuENNLREhGPRtIAES aMBfiligRhé and
derivatives such peptides. |In anot her enbodi ment, the pepti des and

variants ammlsod@sns vatives thereof 20 of the present invention are attached

to vehicl es. not her e to Fc

domai ns, ther eb eﬁ? 8&“&‘%%Vﬁ(i%%n°ﬁ%8d| e?er&gﬁt F% gﬁﬁ&)(h#g%é%%%gybodi es
conprise at rel:(%kﬁ?ﬁe REDIRERhbde Sueh agdn®y wewldmpusefuBRRdidInbitcAcreeR® | D NO. 6,
or SEQ I D NO SEQ ID NO. 157, as well as variants and derj vatives

t her eof . Fuindibgrapquie llpiéwp@@slnré%asezgat@%%? g @sseciafesuith Sng-Zpept i de
according to th formul ae set forth in SEQID NO 65 - SEQ I D NO 75, and
SEQ | D NG 158V yet anot her enbodi nent, the invention provides nucleic
acid nol ecul es Aawedingly, Ithearscigecttfonfdlemrm&nngvexgmms,pr@mdle smeeifignt s and

derivatives thereof. In still another enhodi.nent_. the i tion ovi des
nucl ei ¢ aci AOABEaeeNtes! AggZé;h@t te ABEFATV 5Yd PR agﬁgg\ﬁgnl? 65 riants

and d pi vat u k@bgt@@thg“ﬂgje@lggg &shi ncl ude
SEQ | B @%&ﬁ%%ﬁf%ﬂ%@%&f §0Epbdes, (BLEIIMERRLE haher Bl-ankd aoh |
anot her enbwhmﬁrﬂqmaﬂnef ameitodprwire thediestide metdipepestiicdBy pEidsfhg a t unor
by adm ni stgﬂ g an effective anount of the specific binding agents of the
present inveffion to a subject in need thereof. The invention also
provi des a nmethod of inhibiting angi ogenesis in a subject, conprising 5
adm nistering an effective anmount of the specific binding agents of the
preseg i ngﬁﬂiﬂﬂﬁ{f@ﬁTﬂi@IWENﬁd}ﬁeed thereof. The invention further
provi des a mnetnou ol

The present invention is directed in one embodiment to peptides (also

referred to as polypeptides herein) that bind to Ang-2. Also embodied in the
present invention are variants and derivatives of such peptides.
In another embodiment, the peptides and variants and derivatives thereof
20 of the present invention are attached to vehicles.
In another embodiment, the peptides may be fused to Fc domains, thereby
providing peptibodies. Optionally, the peptibodies comprise at least one peptide
of, for example, SEQ ID NO:3 - SEQ ID NO:6, or SEQ ID NO:76 - SEQ ID
NO:157, as well as variants and derivatives thereof. Further, the peptides may
25 comprise at least one peptide according to the formulae set forth in SEQ ID
NO:65 - SEQ ID NO:75, and SEQ ID NO:158.
In yet another embodiment, the invention provides nucleic acid molecules
encoding the specific binding agents, and variants and derivatives thereof.
In still another embodiment, the invention provides nucleic acid molecules
30 encoding the peptibodies, as well as variants and derivatives thereof. Optionally,

such nucleic acid molecules include SEQ ID NO:33 - SEQ ID NO:53.



treating cancer in a subject, conprising an effective anmount of the
specific binding agents of the present invention to a subject in need

t her eof . Wbe3sjosmenti on al so relates to a pol ypepti de capalplca/ush2/baenti ng
Ang-2 10 wherein the pol ypepti de conprises the am no acid sequence WDPW
(SEQ ID NGO 65), and wherein the polypeptide is from5 to 50 am no acids
in length, as well as physiologically acceptable salts thereof. The

pol ypeptide can also conprise the am no acid sequence: WOPWIC 15 (SEQ ID
NO 66) and phyS| ol ogl cal Igwagce I e salts thereof. Addi.tionally, the

pol ypept i de can® &4 8 ’é‘f‘ﬁp %HW&H%%RIB giagy (SEQ ID NO

67) 20 W“efd&; Fasﬁ?gmn%@ bg%ﬂgﬁlﬁst@ﬁn%‘%‘Eﬂ’f@étl\/@%h@hntadf‘tﬂ@s@@ifﬁ vigdhglue, and
physi ol ogi ca acceptabl e salts thereof. The pol ypeptide can further

conpri se tlagemmfmhe@mscht nswthlmtma sutgect WDRseichereEQ e 14008 8)025 wher ei n
z2 is an acidi¢c or ar amno acid r physi ol ogi cal |y
accept abl ep§‘&11 atrﬁ"étﬁ%%‘?ﬁnbﬁ’ e B ar%ﬁ{ecg'té ﬁmpﬁﬂg ntion relates to a
pol ypept i d%dﬁ]ﬁﬁa%ﬁ%ﬁf effdtiNg bRGuMnNg e %éﬂﬂfcl tShdige afen&nofnke presaht sequence of
the fornmula: al a2 Ca5 WOPWI'Cal2al3al4 30 (SEQ.ID NG 69) 6 WO 03/057134

PCT/ US02/ 326%ntiombres sibject mineed sherenfd Ths 1@\‘@1@%}1111%5@5&?8@6@61@0%% no acid
o due: | 5 g o Pl ATaRRE:, b B S  oBtdk pRIRE  Per or @
basi c am n%llﬁﬁﬁgjagdhgﬁfdhﬁpre@hémv&n@om shﬁbechmdteeqbﬂmbaorf or neutral polar
am no acid residue;
The invention also relates to a polypeptide capable of binding Ang-2
10 wherein the polypeptide comprises the amino acid sequence WDPWT (SEQ ID
NO: 65), and wherein the polypeptide is from 5 to 50 amino acids in length, as
well as physiologically acceptable salts thereof. The polypeptide can also
comprise the amino acid sequence:
WDPWTC
15 (SEQ ID NO: 66)
and physiologically acceptable salts thereof. Additionally, the polypeptide can
comprise the amino acid sequence:
Cz*WDPWT
(SEQ ID NO: 67)
20 wherein z” is an acidic or neutral polar amino acid residue, and physiologically

acceptable salts thereof. The polypeptide can further comprise the amino acid

sequence:
Cz*WDPWTC
(SEQ ID NO: 68)
25 wherein z° is an acidic or neutral polar amino acid residue, and physiologically

acceptable salts thereof.
In another embodiment, the invention relates to a polypeptide capable of
binding Ang-2 comprising an amino acid sequence of the formula:
a'a’a’Ca’WDPWTCa'’a" 2"
30 (SEQ ID NO: 69)



and physiologically acceptable salts thereof. In a preferred enbodi nent:
alisV, I, P, WG S QN E K R or H 10a2isV, P, M G S Q D
E, K R wooBhs71a8 is A, V, P, M F, T, G D, E, K, or H PCawsoz3as7V, G
Q N D or E,  al2is S, Q N D E K or R al3is L, T, or H and 15
al4is V, L, I, W or M In a nore preferred enbodinent, al is Q a2 is E
,a3 is E; abis Dor E, al2is Dor E al3is H and al4 is M It wll be
appreciated that the use of lower case letters with superscripted nunbers
herein (such as . al and bl) are intended to identify am no acid positions,
20 and are W&E™HBant to indicate the single letter abbreviations for a

gi ven anino aci g! ;3i Hgl# ateldbRindepédiente hdiRPRIEMERLERNS are given in upper
case letters herein. The invention further relates to a pol ypeptide

capabl e of bi ndiaﬁigs aragmiRo acidrpridlesi ng an ami no aci d sequence of the fornul a:
25 b1b2b3b4b5b6ChHS! V\Z’g:b15b16.b17b%8blgb2_0 (SEQ ID NO 70) wherein: bl is
absent or an ami®no®deid Pe¥l YU8P 2% 'T¥Absent or a neutral hydr ophobic,

neutrad polar, Qf*3  Bamk6r AU Bir@phodic, mestd welarhd,a tadic ahfino asid b6 are
each independently absent or am no acid residues; 7 WO 03/057134
PCT/ US02/ 3265%sidy8; i s an amino acid residue; bl5 is absent or an amino acid

restduer b 16 1 o eRasly SRR 3f nlliel 980 Bifo AU RbepOl a7, or a basic

amino acid residus; i'stapbsen neutr drophobi ¢ or neutral
pol ar ami no acind phgsibldgrally bdBptablkSaltathdrdoP Olvex prefeacid enthdeimeantient | y absent

or amno acid residues; _and physiolggically acceptable salts thereof. In a
preferred enbodi%rb%Yf.LBFW’&%%NG%’&hAPI}@: L, P, WF T, G S Q N K

R orygh 2%is V,P,M, G, S,Q,D,E K, R, or H;
a’is A, V,P,M,F,T,G,D,E K, or H;
abis A, V,G,Q,N,D,orE;
at?is S,Q,N,D,E, K, orR;
a3 is I, T, or H; and
15 a*is V,L, I W, or M.
In a more preferred embodiment, alis Q; a*is E;~a3 is E; 2> is D or E; a?is
D or E; a'? is H; and a'* is M.
Tt will be appreciated that the use of lower case letters with superscripted
numbers herein (such as a! and bl) are intended to identify amino acid positions,
20 and are not meant to indicate the single letter abbreviations for a given amino
acid. Single letter amino acid abbreviations are given in upper case letters herein.
The invention further relates to a polypeptide capable of binding Ang-2

comprising an amino acid sequence of the formula:

25 b'b’b°b*b° b CH*WDPWTCb ' bbb b
(SEQ ID NO: 70)
wherein:
b' is absent or an amino acid residue;
b” is absent or a neutral hydrophobic, neutral polar, or a basic amino acid
30 residue;

b2, b*, b, and b® are each independently absent or amino acid residues;
7



b2 is absent, or A, V, L, I, P, WMT G S Y, N K R or H 10 b3 is
absent, or A L, I, P, W T, G S QN E R or H bdisyVv |, P W
G S Q WK R or H b5isV, P, M G S, Q D E, PKI/UR02/8265H, b6
isA VP MF T, G D E K or H b8is A V, G Q N D or E 15
bl5is S, Q N, D E K or R 16 is L, T, or H Dbl7isV,L,I,WorM bl8

V, L, I, P, T, G S Y, QN D E or R and 20 b70 is absent, or V, L, P,
W MT G S Y3:zQ N.D K or.R In a nore preferred enbodi nent, bl is
absent, or P, orbf,?aB?h?%d%\%géﬁc}u%r I, or N b3 is absent, or R or |; b4
is Q b5 is E b isatkentt? anSnh®bciBireste;is D or E; bl6 is H bl7 is M
b18 is absent, or W or P; bl9 is absent, or G or E and b20 is  absent,
or V, or K. 25 |b 4 dhisenil o isatraldprdsenhabisanquiat Pelae o APasE pwinoncedt er abl y
relates to a Ny o(ljh}/epepti de conprising at | east one am no acid sequence

sel ected fromthe group consisting of SEQID NGO 4, and SEQID NGO 76 to
SEQ I DSNO 118, bHad asbivieor a nsheakhirdfhebieal: ypepilipdear amicapabdraidot; bi ndi ng
to Ang-2, as wel Ilgaslgphysiz(?)l ogically acceptable salts thereof. The peptide
sequences are seb fbrtadbe] yacadoindppsneently abseat op 3aracsd 19siepeYS02/ 32657

CerT oS 550, DR SRR SRRFE s, JE RSB RS,
NRL QEVCEWDPWICEHVENV  blGs n#se@E o8 G\, ARTQREBEDPWECEHYPRSK, RoorHA2 81
L RAQEGCEVDPVWICEL | M DVYJZ ig%gs%n%%r% &{%WWSF E‘W,V 1%, K,R,orH;
10 b’is absent, or A, L, L P, W,M, T, G, S, Q, N, E, R, or H;
b*isV,LP,W,G,S,Q,N,E K, R, or H;
bisV,P,M, G, S, Q,D,E, K, R, or H;
bdis A, V,P,M,F, T,G,D,E, K, or H;
b*is A, V,G,Q,N, D, or E;
15 bPis S, Q,N, D, E, K, or R;
b'®isL, T, or H;
b'7is V,L, I, W, or M;
b'8is absent,or A, V,L,P,W,F, T,G,Y,Q,D,E, orR;
b'?is absent, or V,L, L P, T, G, S, Y, Q,N, D, E, or R; and
20 b™ is absent, or V,L,P, W, M, T, G, S, Y, Q,N, D, K, or R.

b i
is absent, or A V, L, P, WF T, G Y Q D E or R bl9 is absent, or
o]
I

In a more preferred embodiment, blis absent, or P, or T; b?is absent, or I,
or N; b’is absent, or R, or I; btis Q; b’is E; b®is E; blis D or E; bis D or E;
b'is H; b7 is M; b8 is absent, or W, or P; b is absent, or G, or E; and b¥is
absent, or V, or K.

25 It will also be appreciated that the invention preferably relates to a
polypeptide comprising at least one amino acid sequence selected from the group
consisting of SEQ ID NO: 4, and SEQ ID NO: 76 to SEQ ID NO: 118, inclusive,
wherein the polypeptide is capable of binding to Ang-2, as well as physiologically
acceptable salts thereof. The peptide sequences are set forth below:

30

TABLE 1
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Con4-43 83 S| SHEECEWDPWICEHMQVG Con4-49 84 WAAQEECEWDPW CEHMGRM  Con4- 27
85 TWPQDKCEWDPWI CEHMGST Con4-48 86 GHSQEECGWPW CEHMGTS Con4-46 87
CHWQEECEWDB\WWBEEHBAPSK Con4-41 88 NVRQEKCEWDPW CEHVPVR  Com¢T33032657
KSGQVECNVDPWICEHVPRN  Con4- 34 90 VKTQEHCDWDPWICEHVREW Con4-28 91
AWGQEGCDWDPWICEHMLPM  Con4- 39 92 PVNQEDCEVWDPWI CEHVPPM  Con4- 25 93
RAPQEDCEVWDPWICAHVDI K Con4-50 94 HGNVECEWDPW CEHMFRY  Con4- 38 95
PRLQEEC,\/V\DPWI'CEHI\/PLR Con4-29 96 RTTQEKCEV\DPWI'CEHI\/ESQ C0n4 47 97

\?\X%%ECAV\DP QE@% 33 101
PMNQVECDWDP, GASHGCEWDPWICEHMGST — Cond-32 103
KSTQDDCDWDP : Rl SPRQBRVHOEDMAACEINWEY 105
STI GDMCEV\DP S\ 06— VEBCEQGCEVWDPWICRLL 0|7
VL GEQGCQUDPWT Skl B'EQ a|wo 037357134 PCENIQEFCIN Wmﬁm@ 08
TTI GSMOEVDPWTCARNOEE  Cpnd- 217809 TKEX ENEESHRRGCIGIRKIS? 1110
\T/I/IQ%stcqmpﬁ\éH(E&HWIRLLOA"'&$Z7 6 113| A TGERMENY [
Cond-C5 80 AATQEECEWDPWTCEHMPRS
Cond-42 81 LRHQEGCEWDPWTCEHMFDW
Cond-35 82 VPRQKDCEWDPWTCEHMYVG
Cond-43 83 SISHEECEWDPWTCEHMQVG
Cond-49 84 WAAQEECEWDPWTCEHMGRM
Cond-27 85 TWPQDKCEWDPWTCEHMGST
Cond-48 86 GHSQEECGWDPWTCEHMGTS
Cond-46 87 QHWQEECEWDPWTCDHMPSK
Cond-41 83 NVRQEKCEWDPWTCEHMPVR
Cond-36 89 KSGQVECNWDPWTCEHMPRN
Cond-34 90 VKTQEHCDWDPWTCEHMREW
Cond-28 91 AWGQEGCDWDPWTCEHMLPM
Cond-39 92 PVNQEDCEWDPWTCEHMPPM
Cond-25 93 RAPQEDCEWDPWTCAHMDIK
Cond-50 94 HGQNMECEWDPWTCEHMFRY
Cond-38 95 PRLQEECVWDPWTCEHMPLR
Cond-29 96 RTTQEKCEWDPWTCEHMESQ
Cond-47 97 QTSQEDCVWDPWTCDHMVSS
Cond-20 98 QVIGRPCEWDPWTCEHLEGL
Cond-45 99 WAQQEECAWDPWTCDHMVGL
Cond-37 100 LPGQEDCEWDPWTCEHMVRS
Cond-33 101 PMNQVECDWDPWTCEHMPRS
AC2-Cond 102 FGWSHGCEWDPWTCEHMGST
Cond-32 103 KSTQDDCDWDPWTCEHMVGP
Cond-17 104 GPRISTCQWDPWTCEHMDQL
Con4-8 105 STIGDMCEWDPWTCAHMQVD
AC4-Cond 106 VLGGQGCEWDPWTCRLLQGW
Cond-1 107 VLGGQGCQWDPWTCSHLEDG




Con4-11 114 QGVWKMFCEWDPWICAHI VYR Con4-C4 115 TTI GSMCQADPWICEHMQGG  Con4- 23
116 TSQRVGCEWDPWICQHLTYT Con4-15 117 QASWPPCEWDPWICQTVWPS  Con4-9 118
GTSPSFCQARBWACSHBA/QG TN8- Con4* 4 QEECEWDPWICEHM *I1t wi | | Po@/tsppsa6T at ed
that certain peptides and/or peptibodies nmay contain the prefix "TN',
"TN8", or "TN12", and that this prefix may or may not be present for a

gi ven peptibody. Thus, for exanple, the terns "TN8-Con4" and 5 "Con4" are
used i nterchangeably herein. In another enbodi ment, the invention relates

t o a conposjiti-on—of—matt-er—hav-rg—the—forrH—ea ’X;‘" F—(X%2yb—10 and
mul tinmers ther enhd- ther in: PP%s a behTEIGSMREVWABWEC AHMQGEG
I ndependent rom L1) G P1; (L") eP1
(L2) 8 P2- (LB) n%g)ﬂgfci} (o )1—0(81 % by ATE&}k;S?VQ(E%M&%ﬁ%Qéé rei)n one
or nore of P1, CIBZ,MC% and P41]19ach |ndeB”éI@BMCQWDBNﬁT¢AHMQ@GI ypepti de as

descri bed herel . F exanpl In a pr Itﬁe‘?" 2, P3, and
P4 can each_i_né‘[;ﬂédinf | \lrrEnE]Zr\Irll se gpp§ gjr .&Mpmm{%rﬁvd 34

=4 S4B T TOU Vv UJI7T UVJ I 1

PCT/ US02/ 32557 C&3BQY D NO._ 3 119 SEQ | DWRVEMEQWDPWIEKHMRI® 76 to SEQ
I D NO 157.[Tn another enbodipgnt, th Q;&Jﬁzt T af the
f or mul ae: ’I_I'—E‘Iaon%ﬁf]ér El1 X2 and nhu-. n%nn A ('t:E nnnnn+nII&]§{]§ylt3 thereof,
where X1, Fll, ansh4X?lard as dbfi ned | heQEMKMACEWDENEFCARBYIRTent , t he
conposi ti on|of ({B%Elt(% I'§ of the fornl AT TIGSMCQWDPWTCEHMQGG

Cond-23 116 TSQRVGCEWDPWTCQHLTYT

Cond-15 117 QWSWPPCEWDPWTCQTVWPS

Cond-9 118 GTSPSFCQWDPWTCSHMVQG
TNS-Cond* 4 QEECEWDPWTCEHM

*Jt will be appreciated that certain peptides and/or peptibodies may
contain the prefix “TN”, “TN8”, or “TN12”, and that this prefix may or may not
be present for a given peptibody. Thus, for example, the terms “TN8-Con4” and

5 “Con4” are used interchangeably herein.

In another embodiment, the invention relates to a composition of matter
having the formula:
XDaF (X
10 and multimers thereof, wherein:
Flisa vehicle;
X! and X? are each independently selected from
-LHePY
-(LDeP!-(L)eP?
15 (LHeP (LA)g-P*-(L?)e-P%; and
(LD P (L) PP (L) PP P
wherein one or more of P!, P?, P?, and P* each independently comprise a
polypeptide as described herein. For example, in a preferred embodiment, P!, P?,

P?, and P* can each independently comprise a polypeptide of

10



FI-(LI')c PI 10 and physiol ogically acceptable salts thereof, where L1, F1,
and P1 are as defined herein. In yet another enbodi nent, the conposition
of matterwpD930f718he fornula: F -(L'),-Pi-(L 2)a-P2 and plrggiushospesal | y
acceptable salts thereof, where L', F1, P1 , P2, and ¢c and d are as
defined herein. In still another enbodi nent the conposition of matter is of
the 15 fornmula: P1-(L1),-F -(L 2)d-P2 and physiologically acceptable salts
thereof. In a preferred enbodinent, F1 is an Fe domain or fragnent

t hereof. The inventjon furt es t I ti l.e~0f bi nding
Ang-2 20 conpr .5%1?31%3 &r@zg’rﬁoﬁgt‘?g\@‘eqﬁ%ﬁgsﬁﬁ Iﬁﬁ@f Zériﬁ)u%@%gc%ﬁc&?cBLY
(SEQ I D NO1541) wherein c2 is a neutral hydrophobic am no acid residue 25
cdisaA D or Ec6is an acidic amno acid residue c7 is an am no acid
resi due; and c8 Ii snethersamboalimenytdihe shobpstiomelimatiar ipef the fosruldpasi ¢ ani no
acid residue; and physiologically ag}?g able salts thereof. In a preferred
enbodi nent, c2 is L or 30 M In another preferred enbodi nent, c6 is D or

E. 11 A0 03/057134 PCT/ US02/ 82657 The invention further relates to a

pol ypepti de capabl e of binding Ang-2 g%r;pri sing an am no acid sequence of
the formula: d1d2d3d4Pd6Dd8Ld10d11d¥2%Y d15d16d17d18d19d20d21d22 (SEQ ID

N et DRI gl SR oERATIIS, 2, fopicptinng sorent, o
neutral hydfegsiohi sotier Bebbdialenpohaconaptsitionad nthtteeisicd vl forwdlai s absent, or
an am no aci d residue; FL(LY).-P!
10 and physiologically acceptable salts thereof, where LY, F!, and P! are as defined
herein. In yet another embodiment, the composition of matter is of the formula:
FL LY P (L) P
and physiologically acceptable salts thereof, where LL, FY, P!, P’ and c and d are
as defined herein. In still another embodiment the composition of matter is of the
15 formula:
PLLYF'-(L7)e-P*
and physiologically acceptable salts thereof. In a preferred embodiment, F'is an
Fc domain or fragment thereof.
The invention further relates to a polypeptide capable of binding Ang-2
20 comprising an amino acid sequence of the formula:
Pc?De*Le’c’cPLY
(SEQ ID NO: 71)
wherein
¢? is a neutral hydrophobic amino acid residue
25 ctisaA,D,orE
¢ is an acidic amino acid residue
¢’ is an amino acid residue; and
c® is a neutral hydrophobic, neutral polar, or basic amino acid residue;

and physiologically acceptable salts thereof. In a preferred embodiment, c*isLor

30 M. In another preferred embodiment, c®isDorE.

11



10 d6 is a neutral hydrophobic amno acid residue; d8 is a A, D, or E; dil0
is an acidic amno acid residue; dll1l is an amno acid residue; dl12 is a
neutral Myoropsmbi c, neutral polar, or basic am no acid re€irdisey/32636 d15 i s
absent, or a neutral polar, acidic, or a basic amno acid residue; dl6 is
absent, or a neutral polar, acidic, or a basic amno acid residue; d17 is
absent, or a neutral hydrophobic, or neutral polar amno acid residue; dl18
is absent, or a neutral hydrophobic, or neutral polar am no acid residue;

d19 i s absent, a neutral hydrophobic,, neutral I . Qr iA£ amno acid
20 resi due; dzoof%“%@“g]ﬂ{l?“%‘}% a %%P%%élp%#lldgg?%ig’g?g{c}jﬂ&fl%%g%'szgnt, or a
neut r al poI@mplﬁgigddnc&nﬁﬁéa@dlg@@jeﬁc@mtﬂ@f@gi@;residue; d22 is absent, or a
neutral hydrophobic, neutral FOl ar, or basic amno acid residue; 25 and

physi ol ogi cal | y acceptdtidd'Patpalidifat'abLY d'rfid'ad'padd' &t Bdti*enbodi ment:  d1 is
T, S, Q R or H d2 isT,QNorK, d3is F. d4dis M Q E or K 30 d6 is
L' or M 12 WO 03/057134 PCT/ US02/ 38E8AD N8I dBorE: d10 is E dil is QorE;

d12i sTer R; ﬁergﬂrr’ Y, Db E, or K, dl6 is Q d7is Wor F, Pis L, I, M or
T, di |sY_1, ,;or Y; 10 d20is Q D, or E
d!is absent, or an amino acid residue;
d? is absent, or a neutral polar, acidic, or a basic amino acid residue;
d’ is absent, or a neutral hydrophobic or neutral polar amino acid residue;
d*is absent, or an amino acid residue;
10 d® is a neutral hydrophobic amino acid residue;
disa A,D, orE;
d'%is an acidic amino acid residue;
d!! is an amino acid residue;
d*? is a neutral hydrophobic, neutral polar, or basic amino acid residue;
15 dPis absent, or a neutral polar, acidic, or a basic amino acid residue;
d'%is absent, or a neutral polar, acidic, or a basic amino acid residue;
dis absent, or a neutral hydrophobic, or neutral polar amino acid residue;
d'®is absent, or a neutral hydrophobic, or neutral polar amino acid residue;
d'®is absent, or a neutral hydrophobic, neutral polar, or basic amino acid
20 ' residue; “
d®is absent, or an amino acid residue;
d*is absent, or a neutral polar, acidic, or a basic amino acid residue;
d**is absent, or a neutral hydrophobic, neutral polar, or basic amino acid
residue;
25 and physiologically acceptable salts thereof. In a preferred embodiment:
d'isT,S,Q, R, or H;
d*is T, Q,N, or K;
dis F;
d*is M, Q, E, or K;
30 d®is L or M;

12



d21 is absent, Q or H, d22 is absent, A L, G S or R In a preferred
enbodi nent, the pol ypepti de conprises at | east one am no acid sequence

sel ect ed wpmaiosties group consisting of SEQ ID NO 6, and SEQTIUS02/1%5NO 119
to SEQ ID NO 142, inclusive, wherein the polypeptide is capable of binding
to Ang-2. SEQ ID NO 6, and SEQ ID NOS: 119-142 are set forth below. 13 WO
03/ 057134 PCT/ US02/ 32657 Peptide SEQ I D NO Peptide Sequence LI-1 119
QNYKPLDELDATLYEHFI FHYT L1-2 120 LNFTPLDELEQTLYEQWMLQQS L1-3 121
TKFNPLDELEQTLYE L1-4 122 VKFKPLDALEQTLYEHWWFQQA LI-5 123

VKYKPLDEL DEI LYE%%FFTC%% Ei1-7 124 TNFMPVDDLEQRLYEQFI LQQG LI -9 125
SKFKPLDELEQTL YEQAT L1-10 126 QKFQPLDELEQTLYEQFMLQQA L1-11 127
Q\IFKPI\/DELEDTLYKQ:LFQ—’B L1-12 128 YKFTPLDDLEQTLYEQWMLQHV L1-13 129
QEYEPLDEL DETL YNG@AWEHOR: EL 1- 14 130 SNFMPLDELEQTLYEQFMLQHQ L1-15 131
QKYQPLDELDKTL YDOQRM. L1-16 132 QKFQPLDELEETLYKQWMLQQR L1-17 133
VKYKPLDELDEV\LYE%TL Rj1.18 134 KFMPLDELDEI LYEQFMFQQS L1-19 135
QTFQPLEDLEEYL YEQM RRYHE, bdk20 136 EDYMPLDALDAQLYEQFI LLHG L1-21 137
HTFQPLDELEETLYYQALYDQ. 'L1-22 138 YKFNPMDELEQTLYEEFLFQHA AC6-L1 139
TNYKPLDELDATLYEHIW isGS LI - C1 140 QKFKPLDELEQTLYEQWLQQR LI-C2 141

TKFQPLDELDQTLYEQWLQOR | j1.1- C3 142 TNFQPLDELDQTLYEQMLQWR

dBis L, LM, orT;
dYis L ForY;
10 d?is Q, D, or E;
d*is absent, Q, or H;
d*?is absent, A, L, G, S, orR.
In a preferred embodiment, the polypeptide comprises at least one amino
acid sequence selected from the group consisting of SEQ ID NO: 6, and SEQ ID
15 NO: 119 to SEQ ID NO: 142, inclusive, wherein the polypeptide is capable of
binding to Ang-2. SEQ ID NO: 6, and SEQ ID NOS: 119-142 are set forth below:

13



L1 6 KFNPLDELEETLYEQFTFQQ 14 WO 03/ 057134 PCT/ US02/ 32657 The invention
also relates to a a pol ypeptide capable of binding Ang-2 conprising an
am no aciwosggsmace of the fornmula:) RPe3ed4e5e6e7G (SEQPCDUNM2/3263) 5
wherein e3 is a neutral polar amno acid residue; e4 is an acidic am no

acid residue; e5 is a neutral polar or an acidic amno acid residue; €6 i

a neutral hydrophobic am no acid residue; 10 e7 is a neutral hydrophobic
am no acid residue; and physiologically acceptable salts thereof. In a
preferred enbodinent, e3is Y or C. In another preferred enbodi nent, e4

S

Dor E In still another preferred enbodinent, e6 is | or M The invention
A no.aci df ScteRigs off PRG RSN horrlt %%prtﬁ'e@%ﬁgﬂc%”g ° T corpristng an
RPf 7f 8f of 1pf+dcF33+4H 56+ 118 H 92— SEO+Bb-No—7F4)—wherein, fl is a
neutral hydropliabi c or] neutiifl poI @NHIﬁPﬁ@MML@EMIEHYTZO f2is a
ST KGRI AT T e o S
pol ar aminp aciig-3 esique; 1067 is @ TIQ}ENPEDED,EQ&ILHQWL@IHQ nesidue; f8 is
A AT b R R SRt s A
neutral hydrophgbs c ari no qggd re‘>|@ﬂquLﬁgmmeTaQEmydrophobi c or
neutral pofar—ammno agid resfdue,; | 114 1S neutral_n noii ¢ or neutral
Dol ar am nh acid-tesi due: 138 f 15| SVEMRMIPPLEQRLYEORLGIACadi o resi due:

L1-9 125 SKFKPLDELEQTLYEQWTLQHA

L1-10 126 QKFQPLDELEQTLYEQFMLQQA

L1-11 127 QNFKPMDELEDTLYKQFLFQHS

L1-12 128 YKFTPLDDLEQTLYEQWTLQHV

L1-13 129 QEYEPLDELDETLYNQWMFHQR

L1-14 130 SNFMPLDELEQTLYEQFMLQHQ

L1-15 131 QKYQPLDELDKTLYDQFMLQQG

L1-16 132 QKFQPLDELEETLYKQWTLQOQR

L1-17 133 VKYKPLDELDEWLYHQFTLHHQ

1L.1-18 134 QKFMPLDELDEILYEQEMFQQS

L1-19 135 QTFQPLDDLEEYLYEQWIRRYH

1.1-20 136 EDYMPLDALDAQLYEQFILLHG

L1-21 137 HTFQPLDELEETLYYQWLYDQL

L1-22 138 YKFNPMDELEQTLYEEFLFQHA

AC6-L1 139 TNYKPLDELDATLYEHWILQHS

L1-C1 140 QKFKPLDELEQTLYEQWTLQQR

L1-C2 141 TKFQPLDELDQTLYEQWTLQQR

L1-C3 142 TNFQPLDELDQTLYEQWTLQQR

L1 6 KFENPLDELEETLYEQFTFQQ

14



f16 is a neutral polar amno acid residue; 15 WD 03/057134 PCT/ US02/ 32657
f17 is a neutral polar or acidic amno acid residue; f18 is a neutral

hydr opholbwo oan5hasi ¢ ami no acid residue; f19 is a neutral Poeydrsopseshi ¢ or
neutral polar amno acid residue; and f20 is a neutral hydrophobic or
neutral polar amno acid residue; 5 and physiologically acceptable salts
thereof. In a preferred enbodiment: fl1is S, A or G f2is G Q or P
f3isQ G or Db 10f is L, M or Q f7 isCorY, f8iskorD, f9is E G

s QG . Q 0 8i SEor | i
'S QY. or K. Sieinyenian o pifhs g apphmaiie gt BRIE Anrd® O oY

or I; and caﬁlghaln An G Vacid Seqei® & thY Rirdiulaed enbodi ment, the invention
relates to a pol y%eptl de 25 conpri S|?g Af .l east one ami no acid sequence
(3

Zel ected fromthe group consistinBPsfeesEd@I D NO 3, and SEQ ID NO 143 to
EQ ID NGO 148, inclusive, wherei olypeptide is capable of binding
to Ang-2, and physiologically act%%(éz@ll\gggg ts thereof. SEQID NGO 3, and

SEQ I B NO 143:di® SEQ I D NO 148 are as follows. Peptide SEQ ID NO
Sequence 16 3
e’ is a neutral polar amino acid residue;

e is an acidic amino acid residue;
e is a neutral polar or an acidic amino acid residue;
e® is a neutral hydrophobic amino acid residue;
10 e’ is a neutral hydrophobic amino acid residue;
and physiologically acceptable salts thereof. In a preferred embodiment, e’ is
Y or C. In another preferred embodiment, e*is D or E. In still another
preferred embodiment, e®is Tor M.
The invention further relates to a polypeptide capable of binding Ang-2
15 comprising an amino acid sequence of the formula:
APPHRPE ORI Gl 4p 5 pl6f17f18£1920
(SEQ ID NO: 74)
wherein,
f! is a neutral hydrophobic or neutral polar amino acid residue;
20 {2 is a neutral hydrophobic or neutral polar amino acid residue;
3 is a neutral polar or acidic amino acid residue;
f* is a neutral hydrophobic or neutral polar amino acid residue;
f’ is a neutral polar amino acid residue;
£ is an acidic amino acid residue;
25 2 is a neutral polar or acidic amino acid residue;
£ is a neutral hydrophobic amino acid residue;
f'! is a neutral hydrophobic amino acid residue;
f? is a neutral hydrophobic or neutral polar amino acid residue;
£!# is a neutral hydrophobic or neutral polar amino acid residue;
30 £13 is a neutral polar amino acid residue;

£1% is a neutral polar amino acid residue;
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WO 03/ 057134 PCT/ US02/ 32657 Conl -1 143 AGGVRPYDGVLGAPNYDVQA Conl -2 144
QIMDDPCVH LGPVTWRRCI Conl -3 145 APGORPYDGWMLGAPTYQRIV  Conl -4 146
SCQLRPCEBVBGIGIBILAL  Conl -5 147 GDKRPLECMFGGPI QLCPR  Con PCTAISMZAR657
GQDLRPCEDMFGCGTKDWYG  Conl 3 KRPCEEI FGGCTYQ I n still another aspect, the
invention relates to a pol ypeptide capable of binding Ang-2 conprising an
am no aci d sequence of the fornula: Cg2Gg4g5DPFTg10GCgl3 5 (SEQ ID NO 75)
wherein g2 is an acidic amno acid residue; g4 is a neutral hydrophobic
am no aci d residue; b.is E, D _or Q.10 gl0 is a.neutral hydrophobic or
neutral polar anino a i’c?arlé"é‘?r&ﬁ%‘flarcﬁ%ldfcsangﬂﬂoé‘@idcﬁs%g?eesi due; " and

physi ol ogi cal | y accepf®fl g csahisdidifio6Ror bhdic BmBiRiRI fe8ugMOdi ment, g2 is
E or D In another preferred enbodinment, g4 is Vor M In yet another

enbodi nent, g10 i s Ff'ois aQeutrl lgtdrdphobiser hewtrad pobid ppin acigesidie; apdor E. 15

The invention furtherpsel ate ol ypepti de capabl.e of .hinding Ang-2
conprising an anino acitf %@&%@L@ﬁ%&%&@ﬂ‘ﬁﬁm&% 2l Slia RisTil

h1h2h3h4Ch6Ghsh9DPFTh14GCh 7h% shl 9h gagEqéqu NO 158) wherein, 20 hl is
absent 2or a neutral @ Yé‘ﬁi]%? ly 4¢eqptablg salisthgreofor a4 basic  ani no acid

residue; h2 is aIn”&%&%feﬂed*})’rﬁ{oﬁﬁﬁé}R? c or neutral polar am no acid residue,
h3 is an acidic amnho acid residue; h4 is a neutral hydrophobic or neutral
pol ar amino acid resiflueS, A1d @O 03/ 057134 PCT/ US02/ 32657

s G,Q,orP;
£ is Q,G,orD;
10 f*is L, M, or Q;
f is Cor Y;
fBisEor D;
£ is E, G, orD;
f1%is T or M:
15 f''is For L;
f2is Cor W;
f*is G or P;
f° T or N;
%5 Q, Y, or K;
20 f7is N, D, or Q;
8 is L,V,W,orR;
is A,Q,Y,orI; and
s L, A, G, or V.
In a more preferred embodiment, the invention relates to a polypeptide
25 comprising at least one amino acid sequence selected from the group consisting of
SEQ ID NO: 3, and SEQ ID NO: 143 to SEQ ID NO: 148, inclusive, wherein the
polypeptide is capable of binding to Ang-2, and physiologically acceptable salts
thereof. SEQ ID NO: 3, and SEQ ID NO: 143 to SEQ ID NO: 148 are as follows.

Peptide SEQ ID NO. Sequence
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h6 is an acidic amno acid residue; h8 is a neutral hydrophobic am no acid
residue; h9 is E, D, or Q@ hl4 is a neutral hydrophobic or neutral polar
am no aciworgssdee; 5 hl7 is an acidic am no acid resi du@CThis82/3%5a
neutral hydrophobic, neutral polar, or a basic amno acid residue; hl9 is
a neutral hydrophobic or neutral polar amno acid residue; and 10 h20 is
absent or an am no acid residue; and physiologically acceptable salts
thereof. In a preferred enbodiment, h' is absent or A L, M G K or H
h2 isL,F,orQ g5h3+s—PborqrE—h4+t+s—Wor——h6TsDor E —1h8lis Vor M
hi4 is F or Q |@@lH17 is D pr E;14A18 |$Q@WPYNDGMLG(\VPN¥@VQ§ Lior Q and
h20 is absent T, G S ed enbodi nent,
the invention iqng./lf%s t o—a—Ppol \'JEQ*WAETC@;{&WFV??%géE.U hm no aci d
sequence sel ecimmify omthe pgroupd4sonsi RAGORBYDGSHIGMWP NREY or | SEQ | D NO
149 to SEQ I D I 157 I ncl upl ve, ere [ I's capabl e of

bi ndi ng t(? Ang{2nlghg physi bl nmlr4 Qﬁ%éﬂ%‘l&? eef— SEQ | D NO

5, and SEQ ID Kn11#9 to SER | DiN® 15[FGINERBEECKIGGPICEXTER| ow. |18 WO
03/ 057134 PCT/ HS021 32657 —PEpride SE 79
e et TP 4asom [oODIRPCEBMEGEGTRDWY G
Conl 3 KRPCEEIFGGCTYQ

In still another aspect, the invention relates to a polypeptide
capable of binding Ang-2 comprising an amino acid sequence of the formula:
Cg’Ge'g’DPFTE'GCe"
5 (SEQ ID NO: 75)
wherein
g2 is an acidic amino acid residue;
g4 is a neutral hydrophobic amino acid residue;
g5 isE, D, or Q;
10 g'” is a neutral hydrophobic or neutral polar amino acid residue;
gl3 is an acidic residue;
and physiologically acceptable salts thereof. In a preferred embodiment, g*is Eor
D. In another preferred embodiment, g4 is Vor M. In yet another embodiment,
glo is For Q. In still another embodiment, g13 isDorE.
15 The invention further relates to a polypeptide capable of binding
Ang-2 comprising an amino acid sequence of the formula:
h'h?h°h*Ch®Gh*h DPFThGCh'™h"*h*h™
(SEQ ID NO: 158)
wherein,
20 h! is absent or a neutral hydrophobic, neutral polar, or a basic
amino acid residue;
h? is a neutral hydrophobic or neutral polar amino acid residue;
h? is an acidic amino acid residue;

h* is a neutral hydrophobic or neutral polar amino acid residue;
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12-9-2 150 KLEYCDGVEDPFTQGCDNQS 12-9-3 151 QEWCEGVEDPFTFGCEKQR 12-9-4 152
AQDYCEGVEDPFTFGCEMX 12-9-5 153 LDYCEGVQDPFTFGCENLD 12-9-6 154
HQEYCEGVRDBRIRSAENQG 12-9-7 155 M_.DYCEGVDDPFTFGCDKQM 12 PETAR0LBBS57
QDYCEGVEDPFTFGCENQR  12-9-C1 157 QDYCEGVEDPFTFGCEKQR 12-9 5
FDYCEGVEDPFTFGCDNH I n a highly preferred enbodi nent, the invention rel ates
to a a conposition of matter having the fornmula: 5 (XI)g-F _(X2)r and
multinmers thereof, wherein: F1 is a vehicle; X1 and X2 are each

i ndependent|ly sel ected from, .-(L"P_lr P 10 -(L')s-P 1-(L2)t-P2;

- (L1)s- P1- (L2)t - P2- ( Ly Js g acigigqming poisl r¢siduey o)~ po_ (1.3) - P3- (L4) - P4; wherein
one or nore of P, P2y L3n.a0d hfdopRctic kdePRAGRRIdY; conprise a

pol ypepti de selected fromthe gifoup consisting of: 15 (a) the am no acid
sequence WDPWI ( SEQ ID NE, IB®y Q;wherein said pol ypeptide is from5 to 50

amno acids in length;s(b) the 1 n cid sequence WOPWC.(SEQ | D NO. 66);
(c) the amino acid se u&%?@&%@%@%qeﬁgﬁdoqﬁﬁ?ln%%gé?%&aﬁ is an

aci di csor neutral pol g 94 fdidgincho £&d fuklue;19 WO 03/ 057134 PCT/ US02/ 32657
(d) the amino acid seqyence Cz2WOPWIC (SEQ I D NO 68), wherein z2 is an

aci dic or neutral pollr isahetgrableidgophebicgneutral pplat, s adasip8ming idequence
Pc2Dc4Lc6e7c$LY ( SEQ 1le5) NQ 71) wherein c2 is a neutral hydrophobic am no
acid residue; c4 is A ]IS’ or E; c6 is an acidic 5 amno acid residue; c7 is
an anino acid resi dueh" angingulral Isydeopt@bia a@inebyalrpodraiiing acid residue;

and

10 h?° is absent or an amino acid residue;

and physiologically acceptable salts thereof.
In a preferred embodiment,
h!is absent, or A, L, M, G, K, or H;
h?is L,F,orQ;
15 h®is D or E;
h*is W or Y;
h®is D or E;
h®is Vor M;
h**isFor Q;
20 h'7is D or E;
h'®is M,Y,N,orK;
h*?is L or Q; and
h*%is absentor M, T, G, S, D, K, or R.

25 In a more preferred embodiment, the invention relates to a polypeptide
comprising at least one amino acid sequence selected from the group consisting of
SEQ ID NO: 5, or SEQ ID NO: 149 to SEQ ID NO: 157 inclusive, wherein said
polypeptide is capable of binding to Ang-2, and physiologically acceptable salts
thereof. SEQ ID NO: 5, and SEQ ID NO: 149 to SEQ ID NO: 157 are set forth
30 below.
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neutral polar, or basic amno acid residue; (f) the am no acid sequence
RPe3e4e5e6e7G (SEQ I D NO 73) wherein e3 is a neutral polar amno acid
resi due; wom®sAM acidic amno acid residue; e5 is a neuPCaIUSPLE=E7 or an
acidic amno acid residue; e6 is a neutral hydrophobic amno 10 acid
residue; and e7 is a neutral hydrophobic am no acid residue; (g) the am no
aci d sequence Cg 2Gg4g5DPFTg1l0GCgl13 (SEQ ID NO. 75) wherein g2 is an
acidic amno acid residue; g4 is a neutral hydrophobic am no acid residue;
g5 i s a neutral—pel-ar—or—at ¢ ro—actoresidue,git—Ts = neutral
hydr ophobi ¢ or neU?ﬂﬁFkbolarggﬁrnﬁ id residue; >SHE™E3 is an agidic

resi due; 15 (h)_A polypeptilde of SFQ 1D NO 1: (i) A polypeptidelof SEQ ID
NO 2; and (j) A Rolypeptijde of;48EQ | B CEGMEIBPEIRGEDKER, L3, and L4
are each i ndepgndentty—tinkers,—amd; d-vV_are eagh

S, .U __—an
i ndependent |y D or 12:9-pr ovilded tlA8t at [NIEEDEGAERPFRGHPNOSs 1] 20 and
physi ol ogi cal | y aCQ§RL§bIe Sa'tﬁjﬁhereEkgﬁﬁbEMﬁkEDPﬁfﬁﬂ@Eﬁ&ﬁ@ted that the

i nvention furt her—etates—tHo—afoaston—fpotypepttde conmprisrig at |l east one
peptide descri bed d2-%éscrijped HéRein HCHEMEDPETTEMOK t he f usi on

ol ypepti de is|ca | e.of bj ndi to 1 i Feal |y laccept abl e
pol ypept1 de 5| capaBleof ' I gt Agricandopbreiatagierl |y [accen

apiLd: A o s
L
..,

H—por-ypeptt He—verntrete+s—25—prefgrably at

| east one of aph Fe idowai n, pol ydshyl engIQEYCEGMEDPEPFGCEY @hol egt er ol

group, a carbo1ydra£ei and jan ol j_gosack L Pf%& vehi cl es,
such as al bum = 'ke,\ﬁs | beh@®@?g§¥%§@ﬁﬁ{y t.%@gkéﬂil+ed in the

art, and are éncompassed Wt hi nsghe sgoeYCEGVEDPRVEGCEDIQR One |skilled in
the art will r¢cogni ze_fhat| various no 30 into
speci fic bindi ng abzﬂ'ﬂfckf rultur %gThnc @%&Eﬁﬂpl uﬁg&gﬁe—n-serted,

for 20 WO 03/ (057134,RCT/ USP2/ 32657 ekpnRpCHEGWEDPEERGUMNRept i dg and
vehi cl e portiofs—of—thespecrfic bimdimg agents, or inserted wthin the
peptide portion itself, while retaining the desired activity of specific

bi ndi ng agent. One can readily insert for exanple, nolecules such as an Fe
domai n or fragnent thereof pon%thernefggxcoJ or ot her relateg nol ecul es

5 such as dext r a2 highlymrefered gmbgdimeps, the g veniiondelples &9 2 ot PIPOSOL |

carbohydrat&ﬁnﬁeﬂﬂgghkq§gﬁ@mﬁﬁptoxic agent, a chenot herapeutic agent, a
det ect abl e nnle%y as

5 XY F-XP),

and multimers thereof, wherein:

F!is a vehicle;
X! and X are each independently selected from
-LHsPY
10 -(LYs-P'-(L)-P
-(LYs-P'-(L?)-P*~(L*),-P’; and
(L PP (L) PP
wherein one or more of P!, P2, P>, and P* each independently comprise a
polypeptide selected from the group consisting of:
15 (a) the amino acid sequence WDPWT (SEQ ID NO: 65), wherein said
polypeptide is from 5 to 50 amino acids in length;
(b) the amino acid sequence WDPWTC (SEQ ID NO: 66);
(c) the amino acid sequence CZ2WDPWT (SEQ ID NO: 67), wherein z° is

an acidic or neutral polar amino acid residue;
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described herein (including fluorescent agents, radiolabels such as

radi oi sotopes), an oligosaccharide, oligonucleotide, a polynucleotide,

i nterferewoa3sn3other) RNA enzynes, hornones, or the | iPKE/USQ/5e867

nol ecul es suitable for insertion in 10 this fashion will be appreciated by
those skilled in the art, and are enconpassed wthin the scope of the
invention. This includes insertion of, for exanple, a desired nolecule in
bet ween two consecutive am no acids, optionally joined by a suitable

:viL Ef%&ﬁ%@@%ﬁ%ﬁ%ﬁ@%ﬁ%&msﬁ%@g Q,ﬁlr? TR 52 art coul d

readily i nsgrah o8idiles deatal Pl GHifo BaWaedue; for  exanpl e, the two adjacent
glutamne ("QQ') residues to achieve a desired structure and/or function,

whi | e retaining (hehapmitotagichfequenceFegds de6 o LB FEQEYND: Trihetein hi s

sequence cow.d_bhe il g]gé fgllgﬁi Y . 6 s
M Fc- GGGEGA If W%tg%?lg?rp% ef’lgueﬁ) 1%6’1’ PaBﬁ %(f ilﬁﬁ%?m%l ecul es can
be added i fagle®idcRliesititie; W i anf aniibbacidiesid@npnécl iathedutrdiatydtdpaobio) ecul e can

be inserted in a nunber of |ocations on the nolecule, including on
sui t abl e si BRItEhBPIAL Or BasiqwiBOERKE i$EHNS| e and peptide sequence as fol | ows:

M Fc- [ nol ecul €] ﬁ}?%g%ﬁ@g gﬁ\/g@g PME 28 78" sED N0 Bi on
desired by one skille |nEat e ]}r(%;lggg her %gal tea(lS)Fg engbzfl‘}})ﬁ&eﬁrgﬁ\% |1 be
apparent to theaseuskipdladnino bdid residue; 2is\AB 201 0BT DB ACIRCHIWSO 2] B2657 | n
still another enbodinent, the invention relates to a polynucleotide
encodi ng t he gi}’é@f??@‘bﬁ%cffgc 3@@1&@“&%@?‘&9@ AYe Deal ﬁ%‘irg&? T &%
peptidgs and/ gtid [R&RE! RROTES) n&itrdl ROdoPNSHE btho Af1 #8RIGE;1 bed herein. One
skilled in the art wil appreciate t hat ere the amno acid sequence is

known, the cor r egothdiemincacidiedqaondedes Selg BREB s PGear(SEQ HRNE: [79) det er mi ned

usi ng known_t echniques. .See .for .exanpl e Suzuki ) p lntrao .;on to
Genetic Anal'y&i¥ gﬂf 2 a%&@@ﬁ%{ﬂo Eﬂg.res%.’ g(]fﬁég)u _ral%g/g@hgir)fé arr{ﬂg#g% i de
sequences engREbNG iPeREIERHoRE of Aeadidivantin@icid asstlueed'’ id hduthael ow. One

skilled in the art wll reco(gni ze that nmore than,one codon can encode for
a gi ven ani hylraphebic erneufralepalargmang paidiresjdes pahe r éy 4t s3die sesigligs 10

nucl e%i de sequepgey ig\@iyﬁgbtﬁg%?ggﬁz ﬁi‘ﬁo@??ti des and/ or peptibodi es of the

i nventi on.

(i) A polypeptide of SEQ ID NO: 2; and

() A polypeptide of SEQ ID NO: 7,
wherein Ll, 12,12, and L* are each independently linkers; and q, 1, s, t, U,
and v are each independently O or 1, provided that at least one of q and r is 1;
20 and physiologically acceptable salts thereof.
It will be appreciated that the invention further relates to a fusion
polypeptide comprising at least one peptide described as described herein and a
vehicle, wherein the fusion polypeptide is capable of binding to Ang-2, and
physiologically acceptable salts thereof. In the fusion polypeptide, the vehicle is
25 preferably at least one of an Fc domain, polyethylene glycol, a lipid, a cholesterol
group, a carbohydrate, and an oligosaccharide. Other suitable vehicles, such as
albumin and the like, will be appreciated by those skilled in the art, and are
encompassed within the scope of the invention.
One skilled in the art will recognize that various molecules can be inserted

30 into specific binding agent structure. Thus a given molecule can be inserted, for
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Seq. Exenplary DNA Peptide Id Peptide Sequence Sequence No.

ccgat ccgt caggaagaat gcga Con4-44 76 Pl RQEECDWPW CEHMW\EV

ct gggaccowD@gasusygcgaac acatgtgggaagtt (SEQ ID NO 159) PCT/US02/32657
accaacat ccaggaagaat gcga Con4-40 77 TN QEECEVWDPW CDHMPCGK

at gggacccgt ggacct gcgacc acatgccgggtaaa (SEQ ID NGO 160)

t ggt acgaacaggacgcttgcga Con4-4 78 WEQDACEWDPW CEHVAEV

at gggacccgt ggacct gcgaac acatggctgaagtt (SEQ ID NGO 161)

aaccgt ct gcaggaagtttgcga Con4-31 79. NRL \WT CEHVENY .

t gggacccgt g%g&l?%g i’ﬁ‘g"a?gﬂ%ec%pﬁé%ﬁ‘éda%e e E’%é"? %l tﬁﬁl&’ec%?mdmg agents,
gct gct acccaggaaseabdasnthdep '%{?ﬁﬁ@&ﬂéeﬁlg %ﬂ%@&g@ﬁ% th€aedred activity of
AATQEECEVWDPWI CEHVPRS acat gccgegttcc (SEQ ID C5 1 163) ctgcgtcacc

aggaaggt t gcspacifig binglingagent cgneepicerdjbyasast faoshample, MRISCHESTRADRYTCEHVFDW
seot o coacko (50 iyl 08 AE I RUMEEE G RETRELGSRE o1 © oc
VPROXKDSEVWDRME R BENMRanas adtGt ey b, aChEktedd] ghddp, 4 6@l carbohydrate, a

peptide, a cyotoxic agent, a chemotherapeutic agent, a detectable moiety as

described herein (including fluorescent agents, radiolabels such as radioisotopes),

an oligosaccharide, oligonucleotide, a polynucleotide, interference (or other)

RNA, enzymes, hormones, or the like. Other molecules suitable for insertion in

10 this fashion will be appreciated by those skilled in the art, and are encompassed
within the scope of the invention. This includes insertion of, for example, a
desired molecule in between two consecutive amino acids, optionally joined by a

suitable linker. By way of example, in the Con4(C) peptibody sequence:
M-Fc-GGGGGAQQEECEWDPWTCEHMLE (SEQ ID NO:23)

15 one skilled in the art could readily insert a desired molecule between, for
example, the two adjacent glutamine (“QQ”) residues to achieve a desired
structure and/or function, while retaining the ability of the peptide to bind Ang-2.

Thus, this sequence could be modified as follows:
M-Fc-GGGGGAQ-[molecule]-QEECEWDPWTCEHMLE

20 Suitable linker molecules can be added if desired. It will further be
appreciated that the molecule can be inserted in a number of locations on the
molecule, including on suitable side chains, between the vehicle and peptide

sequence as follows:
M-Fc-[molecule]-GGGGGAQQEECEWDPWTCEHMLE

25 or in any other location desired by one skilled in the art. Other suitable
embodiments will be apparent to those skilled in the art.
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t ccat ct cccacgaagaat gcgaa 83 tgggacccgt ggacctgcgaaca Con4-43
SI SHEECEWDPWICEHMQVG cat gcaggttggt (SEQ ID NGO 360)

t gggct gctwaggasgaat gcga 84 at gggat ccgt ggacttgcgaaca CondP€3/US02/32657
WAAQEECEVWDPWICEHMGRM cat gggt cgtatg (SEQ ID NO 166)

actt ggccgcaggacaaat gcga 85 at gggat ccgt ggactt gcgaaca Con4- 27
TWPQDKCEWDPWICEHMGST cat gggttctact (SEQ ID NO  167)

ggt cact cccaggaagaat gcgg 86 ttgggacccgt ggacctgcgaac Con4-48

GHSOEECGADPWICEl | MGTS acat qggt acgtce (.SEQ.LD. NO. . 1 |
cagcact ggcagg aag%%@é‘gt%gr?g'gﬁ(b‘g’%gﬁtg ﬁﬁ&ﬁ&%&? t é%lg[g% © gﬁ@%ﬂ‘-‘%"“de
QHWOEECEVIDRME GRS pa6iik Bardh £ 688 (nehfdind)butNedt 18 to peptides and/or

aacgttcgt caggaaaaat gcgaa 88 tgggacccgtggacctgcgaaca Con4-41

NVRQEKCEVDPWRGBIESRI dleet igrenjignt asgiesg ergin.\None 11<7i@j§:d in the art will

aaat ccggt cagqt t a aac acceat e 4-

S GOVECDRET AR Saesdie v TRAER SRR REMAE B coHftibmcthe

gt t aaagcccaggragidet Acc9 cah BE g0 dtgaamet gsigakaowhosvhniddes. See
VKTQEHCDWDPWICEH | REW acat gcgt gaat gg, (SE8 D, NO,6 172

gct t ggggt Cafj@ gé@g@l@ é@g@q, D, An Introduction to Genetic Analysis, W.H. Freeman Pub.

Co. (1986). Exemplary nucleotide sequences encoding peptides of the invention

are set forth below. One skilled in the art will recognize that more than one codon

can encode for a given amino acid, and therefore the invention relates to any

10 nucleotide sequence which encodes the peptides and/or peptibodies of the
invention.
Seq. Exemplary DNA
Peptide | 1d Peptide Sequence Sequence
No.

ccgatccgtcaggaagaatgega
Con4-44| 76 [PIRQEECDWDPWTCEHMWEYV ctgggacccgtggacctgcgaac
acatgtgggaagtt (SEQ ID
NO: 159)
accaacatccaggaagaatgcga
Cond-40| 77 [TNIQEECEWDPWTCDHMPGK atgggacccgtggacctgecgace
acatgccgggtaaa (SEQ ID
NO: 160)
tggtacgaacaggacgcttgega
Cond-4 | 78 WYEQDACEWDPWTCEHMAEV |atgggacccgtggacctgecgaac
" |acatggctgaagtt (SEQ ID
NO: 161)
aaccgtctgcaggaagtttgcgaa
Con4-31| 79 INRLQEVCEWDPWTCEHMENYV  |tgggacccgtggacctgegaaca
catggaaaacgtt (SEQ ID
NO: 162)
gctgectacccaggaagaatgega
80 atgggacccgtggacctgegaac
Con4- AATQEECEWDPWTCEHMPRS acatgccgegttee (SEQ ID

C5 NO: 163)
ctgcgtcaccaggaaggttgcga
81 atgggacccgtggacctgegaac
Con4-42 LRHQEGCEWDPWTCEHMFDW (acatgttcgactgg (SEQ ID
NO: 164)
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91 AWGCQEGCDWDPWICEHMLPM ct gggacccgt ggacct gcgaac Con4-28 acat gctgccgatg
(SEQ ID NO 173) ccggttaaccaggaagactgcga 92 at gggacccgt ggacct gcgaac
Con4- 39 RVBIQEDCEWDPW CEHMPPM acat gccgceccgatg (SEQ I D NO  PTA)USEB3MEY

03/ 057134 PCT/ US02/ 32657 cgtgct ccgcaggaagact gcga 93

at gggacccgt ggacctgcgctc Con4- 25 RAPQEDCEVWDPWICAHMDI K acat ggacat caaa ( SEQ

ID NO 175) cacggtcagaacat ggaatgcga 94 at gggacccgtggacctgcgaac Con4-50
HGONVECEVWDPWICEHVFRY acatgttccgttac (SEQ ID NO 176)

ccgcgt ct gcaggaagaptgegtt—95—tgggaceegtggacctgegaac
PREQ%ECV\%\DP\?\%’CE&I\/PLUR cat gccgctU Sggt (EE%UI D KIOEJ gﬁggc-,g):gtcagaaagactgcga
cgt accacccaggaaaaaPddga 96 at gggacccgt acct cgRteesaceEpseaayiscgaac
RTTQEKCEVDRAREERMESQ HEB@@&@E%&M@T (‘? acatgggettggt (SEQ ID
cagacct cccaggaagalct gdgtt 97 t gggacccgt ggacct gcgieal65Con4- 47

QT SCEDCVWDRPWICDHMVSS cat ggtttcctcc (SEQ ID  NO |tddR)cccacgaagaatgcgaa
caggttat cggt cgt ccgggcgaa 98 tgggacccgt ggacctgecg cccSd4cetbegaaca
QVI GRPCEVDRWECEIR EGL | eS1a8aaee/isiw TCRERION G NO @%z}gguggt (SEQ ID
NO: 360)
tgggctgctcaggaagaatgega
84 atgggatccgtggacttgcgaaca
Con4-49 WAAQEECEWDPWTCEHMGRM  |catgggtcgtatg (SEQ ID
NO: 166)

acttggccgcaggacaaatgega
85 atgggatccgtggacttgcgaaca
Con4-27 TWPQDKCEWDPWTCEHMGST  |catgggttctact (SEQ ID
NO: 167)
ggtcactcccaggaagaatgegg
86 ttgggaccecgtggacctgegaac
Con4-48 GHSQEECGWDPWTCEHMGTS acatgggtacgtcc (SEQ ID
NO: 168)
cagcactggcaggaagaatgcga
87 atgggacccgtggacctgegace
Con4-46 QHWQEECEWDPWTCDHMPSK  lacatgccgtccaaa (SEQ ID
NO: 169)
aacgttcgtcaggaaaaatgcgaa
88 tgggaccecgtggacctgcgaaca
Con4-41 NVRQEKCEWDPWTCEHMPVR  |[catgecggticgt (SEQ ID
NO: 170)
aaatccggtcaggttgaatgcaac
89 tgggacccgtggacctgegaaca
Con4-36 KSGQVECNWDPWTCEHMPRN  |catgccgegtaac (SEQ ID
NO: 171)
gttaaaacccaggaacactgcga
90 ctgggacccgtggacctgcgaac
Con4-34 VKTQEHCDWDPWTCEHMREW  lacatgcgtgaatgg (SEQ ID
NO: 172)
gcttggggtcaggaaggttgcga
91 |AWGQEGCDWDPWTCEHMLPM |[ctgggacccgtggacctgegaac
Con4-28 acatgctgccgatg (SEQ ID
NO: 173)
ccggttaaccaggaagactgega
92 atgggacccgtggacctgcgaac
Con4-39 PVNQEDCEWDPWTCEHMPPM  |acatgccgecgatg (SEQ ID
NO: 174)
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t gggct cagcaggaagaat gcgc 99 ttgggacccgt ggacctgcgacc Con4-45
WAQQEECAWDPWI CDHWGAL acatggttggtctg (SEQ ID NO 181)

ct gccggotwaggasmgact gcga 100 at gggacccgt ggacct gcgaac Con4P8T/US02/32657
L PGREDCEVWDPWICEHWRS acat ggtcgttcc (SEQ ID NO 182)

ccgat gaaccaggt t gaat gcga 101 ctgggacccgt ggacctgcgaac Con4-33
PVMNQVECDWDPWICEHVPRS acat gccgecgttcc (SEQ ID NGO 183)
ttcggttggtctcacggttgcgaat 102 gggatccgtggacttgcgaacac ACZ-

O
WI GLUUULLbLbe \OI: | LJ WII

;\:éigac ga 103 ctgggacccgtggacct gE%tﬁ‘S[SCgC@é%a@gﬁgCga

acat tcc {28 BaP CElELAR0126891057134
PCT/ US02/ 3266#-2y gt qRAP, @?,E?zﬁfgg’ Eé‘éégtf[@@{c gcaigggatcaaa (SEQ ID )

t gggacccgt ggacct gcgadca Con4- 17 GPRI STCOADPWIGNGNIIBG) cat ggaccaget g ( SEQ
ID NO 186) tcdaccatcggtgacatgtgcgaa 105 tgggagd‘gggiagm@gggmgfghca Con4-8
STI WICAHMQYD [cat gcaggttgac (SEQ I D NO@%%E{QCCQ bagt c agggttge

e 106 48675610 OURBRIAELERY BPWUBHERIRC m g¢agggt t gg

NO: 176)
ccgegtctgecaggaagaatgegtt
95 tgggacccgtggaccigegaaca
Con4-38 PRLQEECVWDPWTCEHMPLR catgccgetgegt (SEQ ID
NO: 177)
cgtaccacccaggaaaaatgcga
96 atgggacccgtggacctgcgaac
Con4-29 RTTQEKCEWDPWTCEHMESQ acatggaatcccag (SEQ ID
NO: 178)

cagacctcccaggaagactgegtt
97 tgggacccgtggacctgegacca
Con4d-47 QTSQEDCVWDPWTCDHMYVSS catggtttcctee (SEQ ID
NO: 179)
caggttatcggtcgtcegtgecgaa
98 tegggacccgtggacctgcgaaca
Con4-20 QVIGRPCEWDPWTCEHLEGL cctggaaggtctg (SEQ ID
NO: 180)
tgggctcagcaggaagaatgcgc
99 ttgggaccecgtggacctgegace
Cond-45 WAQQEECAWDPWTCDHMVGL l|acatggttggtctg (SEQ ID
NO: 181)
ctgccgggtcaggaagactgega
100 atgggacccgtggacctgecgaac
Con4-37 LPGQEDCEWDPWTCEHMVRS acatggttcgttcc (SEQ ID
NO: 182)
ccgatgaaccaggttgaatgcga
101 ctgggacccgtggacctgegaac
Con4-33 PMNQVECDWDPWTCEHMPRS |acatgccgegttee (SEQ ID
NO: 183)
ttcggttgptetcacggttgegaat
102 gggatccgtggacttgegaacac
AC2- FGWSHGCEWDPWTCEHMGST  [|atgggttctacc (SEQ ID
Con4 NO: 184)
aaatccacccaggacgactgega
103 ctgggacccgtggacctgegaac
Con4-32 KSTQDDCDWDPWTCEHMVGP  |acatggttggtecg (SEQ ID
NO: 185)
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Con4 NO 188) gttctgggtggtc agggttgcc ag 107 tgggacccgtggacctgctccca
Con4-1 VLGEQCCNDPWICSHLEDG cct ggaagacggt (SEQ ID NO 189) acc ac ¢ atc g
gttcc atgvoe3gsas4 108 tgggacccgtggacctgcgctca Con4- TTI GENTERWMBRAFCAHMIGCG
catgcagggtggt (SEQID d NO 190) acc aaaggtaaatccgtttgcc ag 109

t gggacccgt ggacctgctccca Con4-21 TKCKSVCQADPWICSHMQXSG cat gcagt ccggt (SEQ 1 D
NGO 191) ace accatcggttccatgtgccag 110 tgggacccgtggacctgcgctca Con4-

TTI GSMCQADPWI CAHMQGG cat gcagggtggt (SEQ ID C2 NGO 192)

t gggt t aacgpagttgtttgegaat—iIt—goggacecegtggacctgecaaccac, . cond=-18
V\)(/NEWCE\/\%3V\7¥|"C:I\II¥’—I\/\DTIkJD h gggacaccc c 5 7 ( SEQU D NO. ] %@?Cgegtﬂtowca‘ﬁgccag
gttgttcaggttggt atldPccagt 112 acccgt ggacct gES8ACSeBiEcepca
VWQVGVCQOADFEREEKHIVRL Q|GRRISHIGR (XS INO |a@ggacosgc{gSi%) 37134
PCT/ US02/ 32657 dctgttggttcccagacctgcgaat 113 gijéad8ent ggacct gcget cac
Con4- 16 AVGSQT WCAHLVEV ct ggttgaagtt (SEQ {cPacchiegtk9&atgtgcgaa
cagggt at gapaat gt tigjpg¢gaat 114 gggacccgt ggacct gagGhe@egtggacctgegetca
Con4-8 STIGDMCEWDPWTCAHMQVD  |catgcaggttgac (SEQ ID
NO: 187)
gttctgggetgatcagggttgcgaa
106 tgggacccgtggacctgeegtetg
AC4- VLGGQGCEWDPWTCRLLQGW  [ctgcagggttgg (SEQ ID
Cond NO: 188)
gttctgggtgetcagggitgccag
107 tgggacccgtggacctgeteeca
Con4-1 VLGGQGCQWDPWTCSHLEDG  |[cctggaagacggt (SEQ ID
NO: 189)
accaccatcggttccatgtgcgaa
108 tgggacccgtggacctgegetca
Con4- TTIGSMCEWDPWTCAHMQGG  |catgcagggtggt (SEQ ID
Cl NO: 190)
accaaaggtaaatccgtttgecag
109 tgggacccgtggacctgeteeca
Con4-21 TKGKSVCQWDPWTCSHMQSG  |catgcagtccggt (SEQ ID
NO: 191)
accaccatcggttccatgtgccag
110 tgggacccgtggacctgegetca
Cond- TTIGSMCQWDPWTCAHMQGG  [catgcagggtggt (SEQ ID
C2 NO: 192)
tgggttaacgaagttgtitgcgaat
111 gggacccgtggacctgcaaccac
Con4-18 WVNEVVCEWDPWTCNHWDTP [tgggacaccecg (SEQ ID
NO: 193)
gttgttcaggttggtatgtgccagt
112 gggacccgtggacctgecaaacac
Con4-19 VVQVGMCQWDPWTCKHMRLQ [|atgcgtctgeag (SEQ ID
NO: 194)
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Con4- 11 QGVKMFCEWDPWICAHI VYR atcgtttaccgt (SEQ ID NO 196) accaccatc
ggttccatgtgccag 115 tgggacccgtggacctgcgaaca Con4d- TTI GSMCQADPW CEHMGG
cat gcagggwogb/ofSEQ | D C4 NO 197) acctcccagegtgttggttge @aatusodins7
gggacccgt ggacct gccagcac Con4- 23 TSQRVGCEVWDPWICQHLTYT ct gacctacacc (SEQ I D

NO 198)

ggt acct ccccgtccttctgec agt 118 gggacccgt ggacct gect cccac

cagt ggt cct ggccgeccgtgcga 117 at gggacccgt ggacctgccaga Con4- 15
QNBWPPCEVWDPWICOQTVWPS ccgtttggeccgtce (SEQ ID NO 199)

Con4-9

GTSPSFCOWDPWICSHWQG at ggt t cagggt (SEQ ID NO 200)

caggaagaat gegaatgggagee—FN8—4—CQEECEADPAF C'F_'—N—al&ggae{—ggee Con4
(SEQ I D NO 201) | cagaact acaaaccgct ggacga act gé%lt&ﬁ%%t E%ﬁaﬁﬁt&%gaéciac aLl-1
119 QNYKPLDELDATLMHEBFI FHYT cttcatcttccactacacc |[ESEROCCIEEAQEIEC
ct gaact t ca¢Caelgbh|ggady¥&S QIGWRPWACAHIgYBY gaackggitgaggtt1SBQ ID
LNFTPLDELEQTLYEQWLQQYS gt ggaccctgcagcagtcc ( SEIQO:D%D 203) ac ¢ aaattc
aac c c gctgg ac |[g a| actggaacagaccctgtacgaac g %tal aatgttctgcgaat
TKFENPLDELEQTLYEQMGHQ agt ggaccct gcagcaccag ( SEgii c&@ga% geteac
Con4-11 QGMKMFCEWDPWTCAHIVYR  |atcgtttaccgt (SEQ ID
NO: 196)
accaccatcggttccatgigecag
115 tgggaccecgtggacctgegaaca
Con4- TTIGSMCQWDPWTCEHMQGG catgcagggteggt (SEQ ID
C4 NO: 197)
acctcccagegtgttggttgegaat
116 gggacccgtggacctgecageac
Con4-23 TSQRVGCEWDPWTCQHLTYT ctgacctacacc (SEQ ID
NO: 198)
cagtggtcctggeecgecgtgega
117 atgggacccgtggacctgecaga
Cond-15 QWSWPPCEWDPWTCQTVWPS  [ccgtttggeegtee (SEQ ID
NO: 199)
ggtacctcceegtectictgecagt
118 gggacccgtggacctgeteccac
Con4-9 GTSPSFCQWDPWTCSHMVQG atggttcagget (SEQ ID
NO: 200)
caggaagaatgcgaatgggacce
TN8- | 4 |QEECEWDPWTCEHM atggacttgcgaacacatg
Con4 (SEQ ID NO: 201)
cagaactacaaaccgctggacga
actggacgctaccctgtacgaaca
L1-1 |119 |QNYKPLDELDATLYEHFIFHYT |cttcatcttccactacace (SEQ
1D NO: 202)
ctgaacttcaccccgetggacgaa
ctggaacagaccctgtacgaaca
L1-2 | 120 LNFTPLDELEQTLYEQWTLQQS |gtggaccctgcagcagice
(SEQ ID NO: 203)
accaaattcaacccgcetggacga
actggaacagaccctgtacgaac
L1-3 | 121 [TKENPLDELEQTLYEQWTLQHQ |agtggaccctgcagcaccag
(SEQ ID NO: 204)
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26 WO 03/057134 PCT/ US02/ 32657 (gttaaattcaaaccgct ggacgct

ct ggaacagaccct gt acgaaca L1-4 122 VKFKPLDALEQTLYEHWWMFQQA ct ggat gtt ccagcaggct
(SEQ | D N®D 02057134 gt t aaat ac aaacc gctggac gaa ctggacgaaaPCriuspasyancag
L1-5 123 VKYKPLDELDEI LYEQQTFQER cagacctt ccaggaacgt (SEQ ID NO 206)
accaacttc atgccgatggacgac ctggaacagcgtctgtacgaaca L1-7 124
TNFMPVDDLEQRLYEQFI LQQG gtt cat cct gcagcagggt (SEQ | D NO 207)

t ccaaatt caaaccgct ggacgaa ctggaacagaccctgtacgaaca L1-9 125
SKFKPLDELEQTLYEQMLQHA gt ggaccct gcagcacgct (SEQ ID NO 208)

cagaaat t ccagecgetggacga —actggaacugaccctytuuguué E+—10—126

QKFQPLDELEQTL YEQRML agtt cat gct gcagcagget  ( SBERIAHCARACCEigaacect
cagaact t cagaccgatggadga att ggaagacaccct gt acaaakggracagacceipracgaaca

QNFKPNVDEL EDTILYKIQH KFHERIID 4T EQIA)FHTWMPQQAQctdeBtgicrageagect
t acaaatt caqcccgct gga gac ctggaac agaccctgtac [(3EQ IR N®D: 225)128

YKFTPLDDLEQTLYEQATL gt ggaccct gcagcacgt t (SE@tthgm@aac% é{)ggacgaa
caggaat acggaccgctiggagga act ggacgaaaccct gtacaac %tég%céa%at%g tacgaacag

QEYEPLDEL DETY YNOWFHIG A8k BERHIDIESERAISHER  [oapaccticcaggsace! (SEQ

ID NO: 206)
accaacttcatgccgatggacgac
ctggaacagcgtctgtacgaaca
L1-7 | 124 [TINFMPMDDLEQRLYEQFILQQG [gttcatcctgcagcagggt
(SEQ ID NO: 207)
tccaaattcaaaccgetggacgaa
ctggaacagaccctgtacgaaca
L1-9 | 125 |SKFKPLDELEQTLYEQWTLQHA |gtggaccctgcagcacgcet
(SEQ ID NO: 208)
cagaaattccagccgetggacga
actggaacagaccctgtacgaac
L1-10 | 126 |QKFQPLDELEQTLYEQFMLQQA |agttcatgctgcagcagget
(SEQ ID NO: 209)
cagaacttcaaaccgatggacga
attggaagacaccctgtacaaaca
L1-11 | 127 |QNFKPMDELEDTLYKQFLFQHS |gttcctgttccageactce (SEQ
ID NO: 210)

tacaaattcaccccgetggacgac
ctggaacagaccctgtacgaaca
L1-12 | 128 [YKFTPLDDLEQTLYEQWTLQHYV |gtggaccctgcageacgtt
(SEQ ID NO: 211)
caggaatacgaaccgcetggacga
actggacgaaaccctgtacaacc
L1-13 | 129 |QEYEPLDELDETLYNQWMFHQR |agtggatgttccaccagegt
(SEQ ID NO: 212)
tccaacttcatgccgetggacgaa
ctggaacagaccctgtacgaaca
L1-14 | 130 |SNFMPLDELEQTLYEQFMLQHQ |gttcatgctgcagcaccag
(SEQ ID NO: 213)
cagaaataccagccgctggacga
actggacaaaaccctgtacgatca
L1-15 | 131 |QKYQPLDELDKTLYDQFMLQQG |gttcatgctgcagcagggt
(SEQ ID NO: 214)
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(SEQ ID NO 212) tccaacttcatgccgctggacgaa ctggaacagaccctgtacgaaca L1-14
130 SNFMPLDELEQTLYEQFMLQHQ gttcat gctgcagcaccag (SEQ ID NO 213)

cagaaat acwagsosusggacga actggacaaaaccctgtacgatca L1-15 1BLT/US02/32657
QKYQPLDELDKTLYDQFMLQQG gt t cat gct gcagcagggt (SEQ I D NGO 214) 27 WO

03/ 057134 PCT/ US02/ 32657 ¢ agaaattccagccgctggacga actggaagaaaccctgtacaaac
L1-16 132 QKFQPLDELEETLYKQWLQQR agt ggaccctgcagcagcgt (SEQ ID NGO 215)

gtt aaat acaaaccgct ggacgaa ctggacgaatggctgtaccacca L1-17 133
VKYKPLDELDEW.YHQFTLHHQ gtt caccctgcaccaccag (SEQ I D NO 216)

Cagaaattca ct gnnr-nnnnf cet gt acgaacac——1+—418
QKFNPLDELDE LYECH

T gttt Tyt U U | —_ L0 J.Q"f
ttcatgttccagcagtccc ( %Ecpaga@t]sq@gcggqtggacga
cagacctt ccagccgcet cct ggaagaat act t gt acgagedsgapgaapcgcgiacaaac
QT FQPL DDL EEMLIYECWY IRR TIgY KQSWECQQRSHapt Zachidgcar8jcat
gaagact acafgccgctiggadgc tctggacgct cagct gt acgaaSEQ ID200:136)
EDYMPLDALDACQLYEQHI LLHG gttcat cct gct gcacggt (SEQgttAdBtaUQac@éo‘aggacgaa
cacaccttccagccgetiggaqga act ggaagaaaccct gt act acie@oacoaatggctgtaccacca

L1-17 | 133 [VKYKPLDELDEWLYHQFTLHHQ [gttcaccctgcaccaccag
(SEQ ID NO: 216)
cagaaattcatgccgciggacgaa
ctggacgaaatcctgtacgaacag
L1-18 | 134 |QKFMPLDELDEILYEQFMFQQS |ttcatgttccagcagtcee (SEQ
ID NO: 217)
cagaccttccagecgetggacga
cctggaagaatacttgtacgaaca
L1-19 | 135 |QTFQPLDDLEEYLYEQWIRRYH |gtggatccgtcgttaccac
(SEQ ID NO: 218)
gaagactacatgccgetggacge
tctggacgctcagetgtacgaaca
L1-20 | 136 EDYMPLDALDAQLYEQFILLHG |gttcatcctgctgecacggt (SEQ
ID NO: 219)
cacaccttccagecgetggacga
actggaagaaaccctgtactacca
L1-21 | 137 HTFQPLDELEETLYYQWLYDQL |gtggctgtacgaccagetg
(SEQ ID NO: 220)
tacaaattcaacccgatggacgaa
ctggaacagaccctgtacgaaga
L1-22 | 138 [YKFNPMDELEQTLYEEFLFQHA |attcctgttccagcacget (SEQ
ID NO: 221)
accaactacaaaccgctggacga
actggacgctaccctgtacgaaca
AC6-L1| 139 [TINYKPLDELDATLYEHWILQHS [ctggatcctgcageactce
(SEQ ID NO: 222)
cagaaattcaaaccgctggacga
actggaacagaccctgtacgaac
L1-C1 | 140 |QKFKPLDELEQTLYEQWTLQQR |agtggaccctgcageagegt
(SEQ ID NO: 223)
accaaattccagccgetggacga
actggaccagaccctgtacgaac
L1-C2 | 141 [TKFQPLDELDQTLYEQWTLQQR [|agtggaccctgcagcagegt
(SEQ ID NO: 224)
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L1-21 137 HTFQPLDELEETLYYQALYDQL gt ggctgtacgaccagctg (SEQ ID NO 220)

t acaaatt caacccgat ggacgaa ctggaacagaccctgtacgaaga L1-22 138
YKFNPNVDELNNEQTBNWERBL FQHA attcctgttccagcacget (SEQ 1D NO 2PCN/US02/32657
accaact acaaaccgct ggacga actggacgctaccctgtacgaaca AC6-L1 139
TNYKPLDELDATLYEHW LQHS ct ggat cct gcagcactcc (SEQ I D NO 222)

cagaaatt caaaccgct ggacga actggaccagaccctgtacgaac L1-Cl 140
QKFKPLDELEQTLYEQMLQQR agt ggaccct gcagcagcegt (SEQ I D NGO 223)
accaaattccagccgct ggacga actggaccagaccct gt acgaac L1-C2 141
TKFQDLDEL[XJ!-LYEQ!TLY\g\ ug.. ggaCCu; 3uu3uu9u9; FHoD-NC—224 VWO

03/ 057134 BCT/ USO2/ 32657 accaacttccagccgct ggaJ@%Fa %@%ﬁ&@&%@%&é °t gt acgaac
L1-C3 142 TNFQPLDELDQTLYEQWILQQR agt ggaccct gcageelgetfcasacsegiatgsang. 225)
aaatt ¢ aac¢dgleCdgact2gEyEOFLDFAAYAT¥XEMVT QG Raclagliggacccigtaggagegt
KFNPLDELEETLYEQFTFQQ|actttt caacag (SEQ | D NO  22%5Q ID NO: 225)

gct ggt ggt atrgcgt cclgf agac  ggt at gct gggt t ggccgaachagceitéacteskbdagets
AGGVRPYDGM| GWPNYDVQA |gacgt t cagget (SEQ ID NO. R2dohoactotstacsaacagitt

cagact t gggacopf cCOt 99348 pL DELEETLYEQFTFQQ acttttcaacag (SEQ ID
NO: 226)

gctggtggtatgegtcegtacgac
ggtatgetgggttggccgaactac
Conl-1 | 143 |AGGMRPYDGMLGWPNYDVQA |gacgttcaggct (SEQ ID
NO: 227)
cagacttgggacgatccgtgcatg
cacattctgggtccggttacttgge
Conl-2 | 144 QTWDDPCMHILGPVTWRRCI gtegttgcate (SEQ ID NO:
228)
gctecgggtcagegteecgtacga
cggtatgctgggttggccgaccta
Conl-3 | 145 |APGQRPYDGMLGWPTYQRIV ccagcgtatcgtt (SEQ ID
NO: 229)
tccggtcagetgegtecgtgegaa
gaaatcttcggttecggtacccag
Conl-4 | 146 SGQLRPCEEIFGCGTQNLAL aacctggctetg (SEQ ID
NO: 230)
ttcggtgacaaacgtcegetggaa
tgcatgttcggtggtcegatccag
Conl-5 | 147 [FGDKRPLECMFGGPIQLCPR ctgtgccegegt (SEQ ID
NO: 231)
ggtcaggacctgegtecgtgega
agacatgttcggttgcggtaccaa
Conl-6 | 148 GQDLRPCEDMFGCGTKDWYG agactggtacggt (SEQ ID
NO: 232)

ggtttcgaatactgcgacggtatg
gaagacccgttcacctteggtige
12-9-1 | 149 |GFEYCDGMEDPFTFGCDKQT gacaaacagacc (SEQ ID
NO: 233)
aaactggaatactgcgacggtatg
gaagacccgttcacccagggttg
12-9-2 | 150 [KLEYCDGMEDPFTQGCDNQS cgacaaccagtcc (SEQ ID
NO: 234)

12-9-3 | 151 [LQEWCEGVEDPFTFGCEKQR ctgcagpaatgetecgaagotott
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cacattctgggtccggttacttggc Conl -2 144 QTWDDPCVHI LGPVTWRRCI gtcgttgcatc ( SEQ

I D NO. 228) gctccgggtc agcgtccgtacga cggtatgcetgggttggecgaccta Conl -3 145

APGORPYDGVD@?BINGRI V ccagcgtatcgtt (SEQ ID NO 229) PCT/US02/32657

t ccggt cagct gcgt ccgt gcgaa gaaatcttcggttgeggtacccag Conl -4 146

SGQLRPCEEI FGCGTONLAL aacctggctctg (SEQ ID NO 230)

ttcggt gacaaacgt ccgctggaa tgcatgttcggtggtccgatccag Con 1-5 147

FCDKRPLECMFGGPI QLCPR ct gt gcccgcgt (SEQ ID NO 231) ggtc

aggaCCt gcg r\'\gf g¢ga—agac at 3L € UUL LgngL acct J,[ Jt

GODL RPCEDMFGCGTKDWYE agact ggt acggt ( SEQ I D NO @chcg teace tcggttgc
%9@

ggtttcgaatact gcgacggtatg gaagacccgttc acctt cgg cagrgh (SEQ X9
GFEYCDGQVEDPFTFGCIDKQT| gacaaacagacc (SEQ 1D NO
aaact ggaat pct gcgacggtatg gaagacccgtt cacccagggtgogcaggacﬁaag@@ggtatg
KLEYCDGVEDPFTQGCIDNQS| cgacaaccagtcc (SEQ ID NGO aagéaccgizcaeet&ggﬁgc

L QEVCEOUEDPT TR KGR choseaamatmasaRagaist | a8

PCT/ US02/ 3P gaagacccgttcaccttcggttgc gaaa

@aggg)t (?% I D NO. 235)

ctgctggactactgcgaaggtgtt
caggacccgttcaccttcggttge
12-9-5 | 153 [LLDYCEGVQDPFTFGCENLD gaaaacctggac (SEQ ID
NO: 237)
caccaggaatactgcgaaggtat
ggaagacccgttcaccttcggitg
12-9-6 | 154 [HQEYCEGMEDPFIFGCEYQG cgaataccagggt (SEQ ID
NO: 238)
atgctggactactgcgaaggtatg
gacgacccgttcaccttcggttge
12-9-7 | 155 MLDYCEGMDDPFTFGCDKQM  [gacaaacagatg (SEQ ID
NO: 239)
ctgcaggactactgcgaaggtgtt
gaagacccgttcaccticggttge
12-9-C2| 156 [LQDYCEGVEDPFTFGCENQR gaaaaccagegt (SEQ ID
NO: 240)
ctgcaggactactgcgaaggtgtt
gaagacccgttcaccttcggttge
12-9-C1| 157 LQDYCEGVEDPFTFGCEKQR gaaaaacagcgt (SEQ ID
NO: 241)
ticgactactgcgaaggtgtigaa
12-9 5 [FDYCEGVEDPFTEFGCDNH gacccgttcactttcggetgtgata
accac (SEQ ID NO: 242)

In still another embodiment, the invention relates to expression vectors
comprising at least one polynucleotide of the invention. In another embodiment,
5 the invention relates to host cells comprising the expression vector. It will be
appreciated that the host cells are preferably prokaryotic cells (such as E. coli
cells) or eukaryotic cells.
The invention also relates to a pharmaceutical composition comprising an
effective amount of a composition as described herein, in admixture with a

10 pharmaceutically acceptable carrier.
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gctc aggactactgc gaaggtatg gaagaccc gttc accttc ggttgc 12-9-4 152
AQDYCEGVEDPFTFGCEMX gaaat gcagaaa (SEQ | D NO 236)

ct gct ggacwaeBgsygaaggt gtt caggacccgttc accttcggttgc 12-9- PCTBB02/32657
LLDYCEGVQDPFTFGCENLD gaaaacctggac (SEQ ID NGO 237) c

accaggaat act gcgaaggt at ggaagacccgttcaccttcggttg 12-9-6 154
HQEYCEGVEDPFTFGCEYQG cgaat accagggt (SEQ ID NO 238)

at gct ggact act gcgaaggtatg gacgacccgttcaccttcggttge 12-9-7 155

M_DYCEGVDDPFTF caaacagat SEQ., | 1, .2.39 . . .
ct gcaggact act g(ﬁg’%’%‘? n a@a&%&@g&‘%i" P’ég‘gbo tQ?&%lS%lt%Sé updesyred gngipgenesis
L QDYCEGVEDRR hi#ENGR 8RR AGCAINSE fistetinE @ thdlapdNical B4 ective amount of a
ctgcaggact act gcgaaggtgtt gaagacccgttcaccttcggttgc 12-9-CL 157

L QDYCEGVEDRPTHEOEIOR epazeaidionde gescibethpin. Nde ipvepjion also relates to a

tt cgact act gcgaa ttgaa 12-¢ N - e

gacccgtt cag‘fl?‘ﬁ@gg@?ﬁggg\l% i ?@85%%%%%%]-5%%]1 %%drgltrﬁt?mnfnaot her

enmbodi grent , théMpetRUENETfQRive amatesoftapddyebads boconmseitbnasdesmibedi ng at | east
one pol ynucl eotide of the invention. In anot he,r@nbodi ment, 5 the

i nvent i on rhereinedhe vapian gbeiretarmip pdngigod plenbibEMeLamoR SaeR or h It will
e o0 o ki IR0 AL SR A BT | = (it
phar maceut i thedapenivplds effécvive emwpni off angplyreptide or composition as described

herein. Additionally, the invention relates to a method of treating cancer in a

10 mammal comprising administering a therapeutically effective amount of a
polypeptide or composition as described herein, and a chemotherapeutic agent. In
a preferred embodiment, the chemotherapeutic agent is at least one of 5-FU,
CPT-11, and Taxotere. It will be appreciated, however, that other suitable
chemotherapeutic agents and other cancer therapies can be used.

15 The invention also relates to a method of modulating at least one of
vascular permeability or plasma leakage in a mammal comprising administering a
therapeutically effective amount of a polypeptide or composition as described
herein. The invention further relates to a method of treating at least one of ocular
neovascular disease, obesity, hemangioblastoma, hemangioma, arteriosclerosis,

20 inflammatory disease, inflammatory disorders, atherosclerosis, endometriosis,
neoplastic disease, bone-related disease, or psoriasis in a mammal comprising
administering a therapeutically effective amount of a polypeptide or composition
as described herein.

It will be appreciated that the specific binding agents of the invention can

25 be used to treat a number of diseases associated with deregulated or undesired
angiogenesis. Such diseases include, but are not limited to, ocular
neovascularisation, such as retinopathies (including diabetic retinopathy and age-
related macular degeneration) psoriasis, hemangioblastoma, hemangioma,
arteriosclerosis, inflammatory disease, such as a rheumatoid or rheumatic

30 inflammatory disease, especially arthritis (including rheumatoid arthritis), or other

chronic inflammatory disorders, such as chronic asthma, arterial or post-
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effective anount of a conposition as described herein, in adm xture with a
10 pharmaceutically acceptable carrier. 30 WD 03/057134 PCT/ US02/ 32657 The
i nventi orwalososmed ates to a nmethod of inhibiting undesire@CanFVepsIESi S i N
a mammal conprising admnistering a therapeutically effective anount of a
pol ypeptide or conposition as described herein. The invention also rel ates
to a nethod of nodul ati ng angi ogenesis in a manmal conpri sing

adm nistering a 5 therapeutically effective anount of a pol ypeptide or

conposition as describe herein. The jnvention further relates to a nethod
of i nhi bi tit‘ﬁ‘ﬂsﬁlﬂﬁ?ﬁtﬂmﬁf6‘?&?1193&8W§|Sa%’tdBF)iebbodlsbﬁmng@zalsb%gls%fﬁﬁsi’gégrenesi sin a
mammel  conpki$hRGoadNbdicidehidegs #d 1{43&11 fRe [0k hyleakdmiat) veldamnant of a
pol ypeptide or conposition as described herein. Additionally, the

i nventi on rdideasessviich eenrhestthratddfy admenisiraipreefitbe ppacificbindingagaisd Wabnpr i si ng

adm ni stering a therapeutjcally effective nt .. . jde or
conposi ti or]i’eg’Qp?fggtctPi%E%ga Sklgll%gil%fhefﬁtd %uc aéiﬁ%) 0}%1%#‘3%%‘8 |lga§g%ﬁtﬁ p&lfn a
prefersed epbadi@Rnd, obkdisy, VhRIRE pahapbility, plagantaliage, and beasielasae of 5-FU,
CPT-1 1, and Taxotere. It will be appreciated, however, that other suitable
chenot her aphssrders.dpdndisg gafgoparpes. Eafe e invaiap fwihes s6iatge i BegodsI 5 The

[ nvent i on alis0. 18l ALESuil .2 NELNAC Bl MRAMLRIING AlieliREShe ARGEE, vascul ar
perneabi l ity or p%asma eakage i n a namual conprising adntnlstering a

t her apeuti cal | y @fhteahbodman®d wiithioinventjpml ikt ieddi]yozppesmpiemtthon as
described herein. The invention further relates to a nethod of treating at
| east one ofsARyraprovidedfsisdiibar di sease, obesity, hemangi obl ast oma,
hemang@)oma, arteriosclerosis, 20 inflammtory di sease, inflamratory

di sorders, atherosclerosis, endonetriosis, neoplastic disease,

bone-rel at di A4S0 | | conprising admnistering a
t her apeuti ﬁmﬂ@ﬁﬁﬁhﬁ@@mu de or conposition as

descri bed her ei nrighfe Mdpictde grphoe ainddredlihaty-a4ie) wpasitinexbixisdimg agent s
of the invention can 25 be used to treat a nwﬁr Ef ggeases associ at ed
with der equbdBdduspr besgias mreetreatey Vil opRighody Qik-Fopt-SeddBS P ude, but are
not limte . QC I L1 Ofbn S U i t:hi

(i el G ng Y aHe T P P R e Rt om)

psori asi s, Ienmples.obl ast oma, hemangi oma, arteriosclerosis, inflammtory

[ h rh [ r.h [ . . .
di sease, suc asFi%ure Ze erlr)?étsc,) !algra%il of pgfflt%tdly Concentration (y-axis) versus time

post-dose (x-axis) in wildtype mice treated with a 50ug dose of either 2xCon4-C,
L1-7-N, or L1-21-N peptibody. Details are described in the Examples.

20 Figure 3 depicts a graph of tumor volume (y-axis) versus time (x-axis) in
A431 tumor bearing mice treated with peptibody 2xCon4-C according to the
present invention, or with phosphate buffered saline (PBS) or control peptibody.
Details are described in the Examples.

Figure 4 depicts a graph representing in vitro growth of cultured A431

25 cells treated with peptibody Con4-C according to the present invention, control
peptibody, or untreated. Details are described in the Examples.

Figure 5 depicts a graph of tumor volume (y-axis) versus time (x-axis) in
Col0205 tumor cells treated with peptibody Con4-C, peptibody L1-7-N,
peptibody L1-21-N, or peptibody 2xCon4-C according to the present invention, or

30 with phosphate buffered saline (PBS), anti-Ang-2 antibody (Ab536), or Fc.

Details are described in the Examples.
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30 inflammatory di sease, especially arthritis (including rheumatoid
arthritis), or other <chronic inflammtory disorders, such as chronic

ast hma, awOesiosi13or post 31 WO 03/ 057134 PCT/ US02/ 32657 tpcansspt/zassat i onal
at heroscl erosi s, endonetriosis, and neopl astic di seases, for exanple
so-called solid tunors and liquid tunors (such as | eukem as). Additional

di seases which can be treated by adm nistration of the specific binding
agents will be apparent to those skilled in the art. Such additional

di seases include,. but are 5 not limted to, obesit vascul ar .pernmeability,
pl asma | eakage, e%ﬁ'ﬂile@o%é’-lciiﬁ? TR of Ao iﬂ%‘? %i—%?)u\yIT g "0t glé(ba 6sﬁg%i s. Thus,
the inventi@gohod thRkratehutR Sedrthg IR akated Hitht va27ih ] Agsds e peptiioggases

associ ated with deredgul ated or undesired angi ogenesis. Q her enbodi ments of
thi s i nvent 2xPondiC kedoeding tnithieypresoplineemtionr emvitihphosghate belesed splinsvi ded

herewith. 1 I SCRI PTI THE R Figure 1 depicts a graph of
t unor vol un&%}pggf'gﬁe%%ffs etsf%@ed(l lﬁ?fx]fb%%‘%&% A- 431 tunor bearing mce
treated with peprichedydepis CerphGfaimbelpheseatis) dbsusmngntd-ods) ior wi t h
phosphate buffered saline (PBS). Details are described in the Exanples.

Fi gure 2 depPloR@> sengeeshiugior pepindify teaied evith RapHBAdY $X&8%§ versus tine

post - dose ( x:.axi [ | e | 1209rdese Qf, ei t her
2xCon4- C, %cﬁf?f;rﬁ%to&fr?e ﬁ'}fg%%ﬁeﬁgﬁ‘?ﬁ%t&‘é@%@g{’ g\ﬁp?bgrle glglgcri bedoi n the
Exanpl es. 2@epritggepB of €At saiaedjarapiotadftumonmea Yol these peytitandies) versus time
(x-axis) in_ A431 tunor hearing mce treated with peptibody 2xCon4-C
accordi ng t BetHearesesdds I?H\?e%iainﬁﬁ?s'or wi th phosphate buffered saline

(PBS) 1gr cont ro']ﬁi%ﬁﬂtté Ms a gPEIhAftEmEF @ol&%@@%bﬁ@ﬁvéﬁhs&hﬁe &X@%{?HES- Figure

4 depicts a graph-representing in vitro growth of cultured A4 25 cells
treated w tBopepd kbmgyafComdbr Geadupmitieritgated wilepgptibsénixGondeht i on, control

pepti body, or uptreated. tails are described jin.th Figure 5
depicts a g?%?ﬂﬁ{‘]%% toﬁh%?es%llﬁwaw’-%{ﬂ 1@3&%5}?”%&#%&?@%3?%???% Col 0205
tunor cel | scéfiRapgslibaty NDREM ixRodkkciRgadn the MRBIPIEO dPhid bragh Bhowpapt i body

L1-21-N, or peptibody 2xCon4-C according to the present invention, or 30

wi t h phosphatteApaf2nepibodias feapalsyt inhibitingAne)o20aMma SRV PALS36) , or Fc.
15 irrespective of when dosing begins.
Figure 9 depicts a summary of complete response (CR) rates obtained in
female nude mice using antibody Ab536 or with peptibody 2xCon4-C, in both the
A431 and Colo-205 xenograft models. Details are described in the Examples.
Figure 10A depicts a graph of tumor volume (y-axis) versus time (x-axis)
20 in Colo205 xenograft tumor bearing mice treated with peptibody 2xCon4-C
according to the present invention, or a combination of 2xCon4-C and taxotere, or
with phosphate buffered saline (PBS), or with PBS plus taxotere. Details are
described in the Examples.
Figure 10B depicts a graph of tumor volume (y-axis) versus time (x-axis)
25 in Colo205 xenograft tumor bearing mice treated with peptibody 2xCon4-C
according to the present invention, or a combination of 2xCon4-C and 5-FU, or
with phosphate buffered saline (PBS), or with PBS plus 5-FU. Details are
described in the Examples.
Figure 11A depicts a graph of paw swelling levels (AUCXSE) in an
30 adjuvant-induced arthritis model in rats treated with peptibody 2xCon4-C
according to the present invention, or with phosphate buffered saline (PBS), or
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Details are described in the Exanples. 32 WD 03/057134 PCT/ US02/ 32657
Figure 6 depicts a graph of tunor volune (y-axis) versus tinme (x-axis) in
Col 0205 xwomgisifit4 t unor bearing mce treated with varyi ngPAdDASS2/8%657

pepti body 2xCon4-C according to the present invention, or with phosphate
buffered saline (PBS) or Fc. Details are described in the Exanples. 5
Figure 7 depicts a graph of tunor volune (y-axis) versus tinme (x-axis) in
Col 0205 xenograft tunor bearing mce treated with peptibody 2xCon4-C

according to the present invention, or with control. peptibaodies .Figure 7
al so depi cti¢h ﬁoﬁ%éﬁﬁptgf(’dﬁ%fm&“g]i qié’ﬂt%?;f%&?l{tﬁoﬁ%\lﬁ?tﬁ%%?rgg?sé:gi% %?n PRese
pepti bodi esExaanggi | s are described in the Exanples. 10 Figure 8 depicts a

graph of tunor volune (y-axis) versus tinme (x-axis) in_ Col 0205 xenograft
tunor bearing nilguterld®} degioni 2 rapk pf pb bgneowdsiad -densigdBMI) WPt o t he

present inventio or W th phosphate huffere al:in ©er control

pepti body. Tvéppg’dgfeéymmﬁsi%oéﬁp Wa’isﬁéea{igzmg] éeé).t 1Ib‘i‘%>|' éﬁgo%"p shows t hat

anti - ANg- 2 ReBIdiOCiItRS pREsht GRRARGE 08 vithihokpHate teiffeaddx20he (RBB) ogr owt h 15

irrespective of en dosing begins. Figure 9 depicts a summary of conplete

response ( OR)th contead peptikadieer nogmak errasihaitip gerirgls-cetgds #g dasited 8y thap536 or

W th pepti bl%g%m%%:xCOM- C, in both the A431 and Col 0- 205 xenograft nodels.
€s

Details are ¥ibed in the Exanpl es. Figure 10A depicts a graph of tunor

vol ume (y-axis) FigneuslQ depict{ X giphf ch&@e imbédh) wi@ht ikenadjuabit-t unor beari ng
mce treated with pepti body 2xCon4- .accor.di to t resent |nvention,
or a conbi niadpesd a(ggmgﬁ @9@3{1@ r%tﬁ&eﬁtﬁg&l&@}’t%?&]yg%(?%‘%ﬁB@SF@E‘%%% fered
salin PB LT E Al r ifped in the

?O ( E%rese% 111\@&%@0&5 %Mh%o%@?aé%ﬁtﬁffﬁ edBliAd (IR & wile 86t

Exanpl es. gure picts-a of rt umor vol une (y-axis) versus tine
(x-axis) 2peptibo@oloo266nal @neghutis cantnotsr Dietailsi angdescibed indbe Bxhmapleh pept i body

2xCon4-C according t he esent, i pvention,., or a i nation of 2xCon4-C
and 5-FU, or V\n'dhggf?n@s‘ﬁﬂ?écttg{%ﬁa@?se%pécélpIg ﬁl@iﬂe]%gg)of W\iﬁnt% C'%BS pl us 5- FU.
Detai s ar ecorfes GhiBeshes it Pts. ERRMRIseSrapHepiets ndhbetEDlsddSyessely aph of paw

swelling levels (AUCSE) in an 30 adjuvant-induced arthritis nodel in rats
treated witmepud iboaty tetedmdthdovine serum albumin (BSA), VEGEF plus phosphate

15 buffered saline (PBS), or VEGF plus peptibody Con4-C of the invention. The
second graph depicts blood vessel area (mm?) in rats treated with BSA, VEGF
plus phosphate buffered saline (PBS), or VEGF plus peptibody Con4-C of the
invention. Details are described in the Examples.

Figures 13A, 13B, and 13C depict epitope mapping data (O.D. 370) for

20 full-length human Ang-2 (hAng-2), to the N-terminus of hAng-2, and to the C-
terminus of hAng-2, respectively, for peptibodies TN8-Con4-C, L1-7-N, and 12-
9-3-C according to the invention, as well as for control peptibody, Tie2-Fc, C2B38,
or 5B12. Details are described in the Examples.

Figure 14 depicts binding affinity (Kp)of the 2xCon-4-C peptibody

25 according to the invention, using the Sapidyne KinExA assay. Details are

described in the Examples.

DETAILED DESCRIPTION OF INVENTION
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according to the present invention, or with phosphate buffered saline
(PBS), or 33 WD 03/057134 PCT/ US02/ 32657 w th control peptibody, or nornal
or arthriwpD30sms4o0ls. Details are described in the ExanpCediSoysgere 11B
depicts a graph of paw bone m neral density (BNID) in an adjuvant-induced
arthritis nodel in rats treated with peptibody 2xCon4-C 5 according to the
present invention, or with phosphate buffered saline (PBS), or wth
control peptibody, or normal or arthritis controls. Details are described

in the Exanple Figure 11C depicts,a graph of. change in bod fght in an
i wvant - | nducetheeeh e o kA nfis R PO Rt e o Cona- ¢
accor di ng tgehb@o bbRoRERRANE it AYEREY BRitirfR! thekitiedd hosiphadseribud f ered sal i ne
(PBS), or with control peptibody, or normal or arthritis controls. Details

are described i rStemdardseshpiqees maybeused faregerpbiaest PN gelapHe paeipitet i ng

i nhi bition of, VEG-induced cor I i .S 41 e _first graph
depi cts nun@élrangﬁ):‘gi %r8§u§5’§‘s%ﬁ g&?ﬁse%)gﬁgsél %ﬁﬁSIr%a gC?‘rl érg.{‘%%m\;/rmﬁt%ﬂ bovi ne serum
al bumi B ( BSAzymdESe 42tivss afiospiirbtonlcinidics nedyprhilppeféid®dy, or VEGE pl us

pepti body Con4-C of the invention. The second graph depicts bl ood vessel
area (rmmR) iosoidsestotthemapefagiure spapcilisations opis oIRGB Re N MITR§Eted sal i ne
(PBS), or V| I ihady - i I; i are

descri bed |t51§!t: 21 s@gﬁ%f%fé@ﬁ%péﬁ%@ﬁﬁe%%h &fgg?seas%ﬂll%]éﬁ %%Oﬁgk)lalf ope mappi ng
data (O D. M8pcdlarClogihgf Alllaboeatgty Mimumah i Colh§pizng Harbgs Riboratoryt Presd\- t er mi nus
of hAng-2, and to the C i of hAng-2, respectively, .for peptibodies
TN8- Con4- C, Celﬂ-spm,g I-ngilapriéﬁ’ glggbjﬁ) (s ?ﬁ‘f%ﬁ@d P%fe{nhg&}lﬁi?éﬁ%/cf%ﬁ, as well as
for cqgptrol 48Rt dRAWY pro¥idRd; thE noeéRaturetili2B klconkBdtinl witiRhed descri bed in

t he Exanples. Figure %4 depicts binding affinity (KD)of the 2xCon-4-C

pepti body Rbomtrypdicadurepandiecimgueniof amlytical elipmibley. SapthayherSRAEXA assay.
Details are, described i.n.the | es.. Al LED DESCRIP NVENTI ON
34 WD 03/ Qs%‘ﬁ&“ﬁc??%%ﬂ)%%ﬁ%a%%‘@?% R e e AL for
or gani zat i oRall kR P asE ooty ®Bdin the art. Standard techniques may be used for

chemical syntheses, chemical analyses, pharmaceutical preparation, formulation,

15 and delivery, and treatment of patients.

Definitions
The terms used throughout this specification are defined as follows, unless
otherwise limited in specific instances.

20 The term “Ang-2" refers to the polypeptide set forth in Figure 6 of U.S.
Patent No. 6,166,185 (“Tie-2 ligand-2") or fragments thereof as well as related
polypeptides which include allelic variants, splice variants, derivatives,
substitution, deletions, and/or insertion variants, fusion peptides and polypeptides,
and interspecies homologs. The Ang-2 polypeptide may or may not include

25 additional terminal residues, e.g., leader sequences, targeting sequences, amino
terminal methionine, amino terminal methionine and lysine residues, and/or tag or
fusion proteins sequences, depending on the manner in which it is prepared.

The term “biologically active” when used in relation to Ang-2 or an Ang-2
specific binding agent refers to a peptide or polypeptide having at least one

30 activity characteristic of Ang-2 or of an Ang-2 specific binding agent. A specific
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are not to be construed as in any way limting the subject matter

descri bed. Standard techni ques may be used for reconbi nant DNA nol ecul e,
prot ei n, wandosmsd body production, as well as for tissue edrtusez3zmsd cel
transformation. 5 Enzymatic reactions and purification techniques are
typically performed according to the manufacturer's specifications or as
commonl y acconplished in the art using conventional procedures such as
those set forth in Sanbrook et al. (Ml ecular Coning: A Laboratory

Manual . Col. d rin bor, Laboratory Press, . Col £ NY
1989 , ot phsueRare i S uiries iRy O Rt Ry RidGhe, 3

provi ded, tpgvidPRRAGBLMULE alllehdtbAEHidIdbic0ARBEty TMW-2.h, and the | aboratory
procedures and techni ques of analytical chemstry, synthetic organic
chenistry, and rigiteinZspecifid bisingraeatitiefes tochapiestleyP1IgesdY ded herein are
those well_ known and co | y.us | It chni ques may be
used for @ﬁ%tmn@gqougwgeﬁgﬂgagg}a}/s eé:i;f%gg b?ﬁﬁégezé ,a§%ﬁ%?%{ég%%?i cal

preparst i orferil @iV kiddrédnas definadderdrl. | A epeifictiidding @génrendy tefa patdient s.
Definitions The terns used throughout this specification are defined as

fol | ows, urilegtide, ngelpisragids earbphydrag, limdspemaflinpolprdirapeightt compoypd  er m
"Ang- 2" refer. inde b Rulpbgit& it Gnobneblfe:  Patent No.
6, 166, 185 (@?%B%d%p%ﬁg‘mﬁ@%f‘ rzzigfrrrledc sfe?rﬁereo as wel | pgs rel at ed

pol ypept i desndihg agent acdoudleg ad the lprasemanyentips js spériticle ov apepiihiosly, der i vat i ves,
substitution,_ deletions, and/or_insertion ¥grjantf, f usi on $e%;ides and

pol ypept i de¥ell asaﬁﬁ%ﬁ‘?ﬁ%%?’%%ﬁ %I:sd%ﬁ%'l’%é ereqfn githiy g105e 05 1 FAR P hay or may
not i pgl udeygd  Addihingngld EehidicBdbrdeddiedons: BehnidRBdShcisequences,
targeting sequences, am no ‘terninal nethionine, amno termnal methionine
and | ysi ne teewiigheesycladedbwrare aef lonitedtashaympicolesviage. shgmioakdeavagependi ng on
the manner in.which it is prepared.. The term "hipl ogi Y i,ve" when
used in reI%FPP@%SX“gheﬁﬁd)-rﬁec(%fmﬁg?'laniﬂe&bﬁlqu%spglgﬁefalncl _‘%ﬁk%igisﬁgélg%gﬁgﬁlfgef ers to a
pepti de or gg@h&&@ﬂ{d'zp}@sehﬁmiv&g@taré eanbleafoidngpértivhd yf Ahapaeteri stic of
Ang-2 or of an Ang-2 specific binding agent. A specific gfﬂ 03/ 057134
PCT/ US02/ 32®88¢ulatsi ¢igh ﬁgltag@rnm@ptem]@- lpgigalgtieita gbAng 2, angior Q9%6hi st, or
neutrakizi ng_or, i - ivity with respect to at | east one bi ol ogi cal
activ'%y ofgﬂ%gfggg%ﬁgnggyﬁg%specific bi ndi ng agent” refers to a nol ecul e,
preferably a The term “variants,” as used herein, include those peptides and

polypeptides wherein amino acid residues are inserted into, deleted from and/or
substituted into the naturally occurring (or at least a known) amino acid sequence
for the binding agent. Variants of the invention include fusion proteins as
20 described below.
“Derivatives” include those binding agents that have been chemically
modified in some manner distinct from insertion, deletion, or substitution variants.
“Specifically binds Ang-2” refers to the ability of a specific binding agent
(such as a peptibody, or peptide portion thereof) of the present invention to
25 recognize and bind mature, full-length or partial-length human Ang-2 polypeptide,
or an ortholog thereof, such that its affinity (as determined by, e.g., Affinity
ELISA or BIAcore assays as described herein) or its neutralization capability (as
determined by e.g., Neutralization ELISA assays described herein, or similar
assays) is at least 10 times as great, but optionally 50 times as great, 100, 250 or
30 500 times as great, or even at least 1000 times as great as the affinity or
neutralization capability of the same for any other angiopoietin or other peptide or

36



pr ot ei naceous nol ecul e, that specifically binds Ang-2, and variants and 5
derivatives thereof, as defined herein. A specific binding agent nay be a
protei n, wpepwbsdes nucleic acid, carbohydrate, |ipid, or ®caiusomsdéstul ar
wei ght conpound which binds preferentially to Ang-2. In a preferred

enbodi nent, the specific binding agent according to the present invention
is a peptide or a peptibody, as well as fragnents, variants or derivatives
t hereof, either alone or in conbination 10 with other am no acid sequences,

provi ded by known, techni.qyes. Such .techniques includ b e not limted
to enzymat ip@ry@eg%%évga,ere@p] 'péﬁ'ilélecﬁ’%%agﬁhe%ﬁﬁﬁqdaés ﬁVﬁfLﬁgglgosaa%?m%conbi nant
techni ques pTHGeAVol e MIGatRnSP 8sdhdsaypi Ndi ng  agents of the present

i nvention are capabl e of binding portions of Ang-2 that nodul ate, e.g.,

i nhi bit or prondkhe, tetnh&ehiopk’orgfarato thet partiey obinyanglecule aepable tgere 15

Ang- 2-assocj ated gctivities,. The term."variants,"” rel i ncl ude
t hose pept irﬁ%ngﬁa%yp%fi&’%lbq ?%%gpe‘xﬁgrgép%ngﬁg?{lo, & %g?pﬁ)ﬁg&%g Ogé gr i nserted
into, zlel etipghelor P BNELE geri4hsti fdrtbifdink MéBodd Epirpey @ubly oasist bf ng (or at
| east a known) am no acid sequence for the binding agent. Variants of the

i nvent i on ichemigddyfgdvonirfico guipasast polegelsesupas s PEHPPlesRIN0at i ves
| ncl ude thoae b RAAGAIRYE hiAL ABHEOERYANANGH ol R diddigidy [ n sone

manner di stnc rominsertion, deletion substitution variants.

" Speci f i caldhyrabicnigdScsAROva asrspe@fis chargd biearadaéristicy. Bpitapes peudefliherddn ndi ng
agent (such as a peptibody, or peptide portion thereof) of the present
i nvent i on tBAYEE ¢RKIGHANS, Y TORFOBiEPYSat ure, full-length or partial-length

humanyAng- 2 pol YReRthASimhiinAhdASiiRel A%t NerieRtr isshcdibpatvids affinity
(as dg?erm' ned by, gh{g;m R?fullérjl‘?lﬂltyr ELIISA10$@%€G2CO%Se ??lsaﬂys/% aé descri bed
herein) or when wemtlbala spatifio bindaygadgiehi sugh @ag peplétody niesdes ibyhedosp of

Neutralization ELI SA assays. scri.bed herei.n, or.siymlar assays) is at

| east 10 tieﬂﬁgt lgest e‘%ﬂe%"(ﬁgElﬁ’&?‘%??gF‘T?Vlé'cpff%lmleﬁgleg?e@a? r OrfB%I,Xm)ZSO_ or 30
500 tines agntHifat sud epdiopd idbivbemsti-d QPG biviTem thé cafi@alof @k préenaf finity or
neutralization capability of the sanme for any other angiopoietin or other

pepti de or ing&ting, bemesTalFFETPLSEI GREEM OpislHRERddEh dher ei n the
AR e N S N T A
nmol ecul e capahlepit@fe, RMBidhgwhen bound by a specific binding agent of the invention,
such as an antibody, results in activation, or at least maintenance of a biologically
active conformation, of Ang-2.
The term "peptibody fragment" refers to a peptide or polypeptide which
20 comprises less than a complete, intact peptibody.
The term “naturally occurring” when used in connection with biological
materials such as nucleic acid molecules, polypeptides, host cells, and the like,
refers to those which are found in nature and not modified by a human being.
The term “isolated” when used in relation to Ang-2 or to a specific binding
25 agent of Ang-2 refers to a compound that is free from at least one contaminating
polypeptide or compound that is found in its natural environment, and preferably
substantially free from any other contaminating mammalian polypeptides that
would interfere with its therapeutic or diagnostic use.
The term “mature” when used in relation to Ang-2 peptibody or a
30 fragment thereof, or to any other proteinaceous specific binding agent of Ang-2

refers to a peptide or a polypeptide lacking a leader or signal sequence. When a
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recogni zed by and bound by a specific binding agent, e.g., a peptibody, at
one or 5 nore of the binding agent's antigen binding regions. Epitopes
usual |y cwoaBss716f chemi cally active surface groupi ngs of PemlESous®s7 such
as for exanple, am no acids or carbohydrate side chains, and have specific
t hree-di nensional structural characteristics as well as specific charge
characteristics. Epitopes as used herein my be conti guous or

non-conti guous. 10 The term "inhibiting and/ or neutralizing epitope"” is an
epi tope, whj.ch when und by. a.specific¢ binding agent .such as a pepti body,
results in @H@ng8§§“6$a“T8Yﬂé nig a¥ﬁ§ﬂ@g%@gg e“?%?K%F c@ﬁ%8§l activity
of the ol egyl ge “eflire” ﬁépt%%@b@@b ERhA) bdHchide Rd@BbhAREind Kei¥i vo, in
vitro, or in situ. In the conteéext o? t he present invention, the

neutral i zi nigsigpést(bplestilklagloe teader seauance) @ngs@w@lr@demnphl meth®ngieo| ogi cal |y

active region of Ang-2. Alternatjvely,.th erm." ' ihg epitope” is an
epi t ope, m?rc%e\%g}&%gﬁ%owe an jp}'lélle%?%&‘be?'nc%”l %eg& lg(gé};] &géép'?]%% i nventi on,
such as an pgitihdeady this BaHhdrSndybegilizéatiidror vithoat thessdditigtiahimimance of a

bi ologically active confornmation, of Ang-2. The term "peptibody fragnment”

refers to aagépssidyes bavippbsapepmpurd. whi ch 20 conprises less than a
complete, 1Nt actTReRIhDOMeciiID fmbilMand HhpaBblialy EHEL RGN used in
connection with biological materials such as nucleic acid mol ecul es,

pol ypept i degherhaset] i€ edldtion tandpedific bindig ageaf &rsngd-2 r¢fhsge amkamobntarfe f ound i n

nature and not. nodified by a human_ being. The term "i sol at ed" .when used in
rel ation toSDERGCYIRging Bgeé‘¥§5él§i YSPRUL BY PREFSIGLY 5 UBRRIRED BI?Seﬂ‘f?gfiefh?%geer s to a

compoyfd t hatmd RvEl §Rnko? MR bickRital 908icQraAat TRGchRGL YRGMei de or
conmpound that 1s found in 1ts natural environment, and preferably

subst ant i al bijhef penciaaseroadscreashiy the bavehof Aveg-2agtivitsnmefeaablpdhs pept | des t hat
would interfere with its th raBeuti.f or diagnostic use. The term "mature"
when used i FPAPET 5ea T BeWn‘gr-ng BEPpYPbody or a 30 fragment thereof, or to

any other prot eim&@ﬁgs'péﬁnﬁmw fefés Pelh RBIRIRYonQristNddmZntibedyeFs to a
peptide or a polypeptide 1acking a | eader or_ signal sequence. Wen a 37 WO
03/ 057134 PdmnaiseirdedsT at lshsi @he gertigenThe pradystiomolerpptibpdipsisexpr essed, f or

cramiS, | e ARG PO RV, B R iy g oopL L
sequence) such athar@tivadardte! nd el hewid) ihideehose molecules such as
peptides or peptide-vehicle combinations such as peptibodies of the present
invention wherein amino acid residues are inserted into, deleted from and/or
substituted into amino acid sequence for such molecules. Variants having one or
20 more amino acids inserted include fusion proteins as described below.
"Derivatives" include those peptides and/or peptide-vehicle combinations
such as peptibodies that have been chemically modified in some manner distinct
from insertion, deletion, or substitution variants.
The term "fragment" refers to a peptide or peptide-vehicle combination
25 that comprises less than the full-length amino acid sequence of such peptides
and/or peptide-vehicle combinations. Such a fragment may arise, for example,
from a truncation at the amino terminus, a truncation at the carboxy-terminus,
and/or an internal deletion of a residue(s) from the amino acid sequence of the
peptide or peptide-vehicle combination. Fragments may result from alternative
30 RNA splicing or from in vivo or in vitro protease activity. Such fragments may

also be constructed by chemical peptide synthesis methods, or by modifying a
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or one or nore nethionine and |ysine residues. A peptide or polypeptide 5
produced in this manner may be utilized with or wthout these additional
am no acwo osesildues havi ng been renoved. The terns "eff e®CirsSoasmwent " and
"therapeutically effective amount” when used in relation to a specific

bi ndi ng agent of Ang-2 refers to an anount of a specific binding agent
that is useful or necessary to support an observable change 10 in the

| evel of one or nore biological activities of Ang-2. The change nay be
either an increase aor decrease i.n the .level. of Ang-2 activity. Preferably,
t he changep(ﬁ¥mé??‘?ﬂ)é@?83q§) Mef %%18% pﬁ@flfif\’/’ivfewPICfﬂ@%&&%%&'pﬁg}p{)tPltcty%’gilqn refers to
a nol ecul e Wﬂe@ﬁﬂ@p@aoﬁmgp@ﬁﬁbol}y domain attached to at | east one
pepti de. The production of' pepti bodies is 15 generally described in PCT
publ i cati on WO 0Bhetemgs Fepudieis shene vy of veliole®f themesepieinyentipgy aitht s, " as
used herein, include tho | ecu : i - pti de-vehicle
conbi nat i onéso%%sﬁs grée SB%%:‘?I ?%80‘? g%n"%lﬁ%%eﬁgbq%?@g grﬁgl%gétno\?gﬁtaﬁ%% erein am no
aci d resi dugsulahg fioRs@e peed Piodigetioato d Whcdenaddorwheahdysii t uted into

am no aci d sequence for such nol ecules. Variants having one or 20 nore

am no aci dsMPReBeieer PREMeEE formai Bhe museceriibe B infde PrsspridnBatigns
"Derivativeg..cl ' / ' wClenR@pbi nati ons
such as pepﬁﬁeEééﬂ?quﬂ @h@?gﬁgoggﬁigl%?ﬁgﬁ?ggﬁegﬁ%iodggggoé Iﬂ?r’l o) manner

di stinct fIghh amislgGRiaonprefbetedt iHomwever, Fs mixsedulasttharre/partialht sumaher t er m
"fragnment" refers _to a peptide ar peptide-vehjcle canbination t hat
conpri ses I_%I%témF gﬁmc HE-h qn.9Perigt Erezili%ormd&g‘? %@augﬁééreotfla‘%l@no pept i des
and/ o gpept j@dgameht pbISpSRAR] Mat e e liPkkdindd AihREBBAnulBMerdd fobs bl OF
exanple, froma trunCation at the amno termnus, a truncation at the

car boxy- t er gevalest (i. caniiyubiideshrondsit amdman-cgehlent aspocddtioa. rldsingodesyf from t he

am no aci d seguence, of.. t ept.ide or peptide-vyehi cl onbi nati on.
Fragnent s nﬁ@%@%ﬂz{rﬂs}ﬁ\%&bgg Sn%g ve 1§§n 1%%\6lurélitsnogfeng(rﬁv‘??(&)m in vivo or in
Vitro protegpcakk ratighyfroRUCH 4 depgh@ng Sn KBYs (4. SRE) & £ dRE) btiibeldsy

chem cal peg%ézde synthesis nethods, or by nodifying a 38 WD 03/057134
PCT/ US02/ 3265%- 12601 Jafid 163.ilad | e ngna cxappl @ba nydistiicds avisvitides

Corm 1orc peRer EipkioRid flin A0 iedREB O RO PRty B R Y

Nucl. Acids. Res. 10: 4071-9]. The term "native Fc" as used herein is generic to

the monomeric, dimeric, and multimeric forms.

The term "Fc domain" encompasses native Fc and Fc variant molecules

and sequences as defined above. As with Fc variants and native Fc's, the term "Fc
20 domain" includes molecules in monomeric or multimeric form, whether digested
from whole antibody or produced by other means.

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

25 molecules typically form dimers; IgM, pentamers; IgD, dimers; and IgA,
monomers, dimers, trimers, or tetramers. Multimers may be formed by exploiting
the sequence and resulting activity of the native Ig source of the Fc or by
derivatizing (as defined below) such a native Fc.

The term "dimer" as applied to Fc domains or molecules comprising Fc

30 domains refers to molecules having two polypeptide chains associated covalently
or non-covalently.
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conprises the sequence of a non-antigen-binding fragnent of an anti body 5
resulting fromthe proteolytic digestion of a whole anti body, whether in
nmononer i cworotsiisd neri ¢ form The source of the Fc in thePrpmasens2esnventi on
is preferably fully human Fc, and may be any of the immunogl obulins,
although 1gGlL and 1g& are preferred. However, Fc nolecules that are
partially human, or obtained from non-human species are al so included
herein. Fc's are made up of 10 nononeric pol ypeptides that nay be |i nked

non- coval ent asshE SPPore iR oRRRLs PRt e S AR LR de bonas

bet ween moNQERALS h%lftl}f@'r’ééu&fs, td)@’él! Vﬁbdﬁ@es iR RUbasity, wqmeafsésom 1to 4
depending on class (e.g., Ig gE) or su cl ass g | gGl, 1g@&,
S|

| gG3, | gAi , biblp@ia) activite Oéﬁahqia@uae pmtmtlﬁménm@ryu\shwlqmlmlu @dcl5 bonded

ST el bt L YDA @], SRu 98 LRt UBALBNEer (9%

generis to déxh@nr@l@@%rhﬁchedlcﬁﬁhgﬁlyn@diﬂd%w|ch11dX&ﬁleIe 108.mtenTNe. t erm " Fc
domai n" enconpasses native Fc and Fe variant nolecules and sequences as

defined abo%@39.882 g Penkeawgbieneant ssurd Saarember R 1931:HeS et Nec 20
domai n” i ncl ydes dfﬁJf&iH'lg gﬁulg%of@ gr%mb%%i}yﬁé‘ch&% whet her
m (0] e

digested fT70 antl proodace y ot nmeans. e term
"mul tinmer" @sliahgl i&d)ctobem%mmmmd;; aochohsteeclgresp Goctpas sstagidyca donmai ns

refers to nol ecul es havin .or nore pol ti.de chai.ns associ ated

coval ently,® Hﬂé@ﬁﬁ?@ﬁ?@@Da%$g%§yﬁbﬂﬁ’ WﬁigﬁgmgﬁﬂcﬁgﬁmB YRERfide

i nteragti ongy pdy8& dmt PRUSEI @ﬁvég}f 9&&?!&')’ VeRIcBs QbR her d@Mibdaent amers; 1 gh,
dimers; and I'gA, nononers, diners rimers, or tetraners. Miultiners may be

formed by ehmtmmﬁtmg t he sequence and resulting activity of the native Ig

source of the Fc erivatizi such 2 native Fc.

The term "di nmer’ Tﬁ%teg‘éﬁlg%{y%l@n&c rglgrqépﬁ%tw&o ‘feélcvalze? SOMPY Csi ng Fc 30

domai ns 1 ef loSeds®s 4l 1BGUHILS cdiaydunds fesPedBiOblyRe Mbidle(15 i dagpassdEisat ed

covalently or non- covalentlf 39 WO 03/057134 PCT/ US02/ 32657 The term
€aC

"vehi cl e" refcdiF portipna forskampleecropalinigrabetitsn axdpiadaesidiesaritinihe ner eases

hal -1t e, sﬁy&%[% RS a8 HGES- ﬁ]{rﬂéy%&’ﬂ&&gﬂo@’ infihe Lig gases

blologlcal rapeu icles include an
Fe example, the compound has a cystelnyl residue and thus forms cross -linked

dimers in culture or in vivo; (3) one or more peptidyl linkage is replaced by a non-
peptidyl linkage; (4) the N-terminus is replaced by -NRR1, NRC(O)R1, -
NRC(O)ORI1, -NRS(0)2R1, -NHC(O)NHR, a succinimide group, or substituted

20 or unsubstituted benzyloxycarbonyl-NH-, wherein R and R1 and the ring
substituents are as defined hereinafter; (5) the C-terminus is replaced by -C(O)R2
or -NR3R4 wherein R2, R3 and R4 are as defined hereinafter; and (6) compounds
in which individual amino acid moieties are modified through treatment with
agents capable of reacting with selected side chains or terminal residues.

25 Derivatives are further described hereinafter.

The term "peptide" refers to molecules of about 3 to about 75 amino acids,
with molecules of about 5 to 50 amino acids preferred, 8 to 40 more preferred, and
those of about 10 to 25 amino acids most preferred. Peptides may be naturally
occurring or artificial (i.e., non-naturally occurring) amino acid sequences.

30 Exemplary peptides may be generated by any of the methods set forth herein, such
as carried in a peptide library (e.g., a phage display library), generated by
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domain as well as a linear polymer (e.g., polyethylene glycol (PEG,
polylysine, 5 dextran, etc.); a branched-chain polyner (See, for exanple,

U. S. Pat ewD oBlo571341, 289, 872 to Denkenwal ter et al., issuedP&giSentass7 15,
1981; U. S. Patent No. 5,229,490 to Tam issued July 20, 1993; WD 93/21259
by Frechet et al., published 28 October 1993); a lipid; a chol esterol

group (such as a steroid); a carbohydrate or oligosaccharide; or any
natural or synthetic protein, polypeptide 10 or peptide that binds to a

sal vage receptor. Vehicles.are further described hereinafter. The terns
"derivat i Zi%@mcg},ayn%gfg}sr S%R\;e\gi ydégesnalépfi@rgfeﬂ%eangeélg ?Cll‘éséng processes and
resul ting coPRALIASSE D¢AR&ShiRLY 1N which (1) the conpound has a cyclic
portion; for exanple, cross-1inking between cysteinyl residues within the

15 conpound; (2)Thetferne dphpomacblpgicaloastive'| meang teat arsabstancersesigsqribagi ng site;
for exanple,, the ¢ ound ha tei nyl .resi t forms
Cr OSS- T(i ﬁ a5 detﬁfrﬂgpg %al'{lgﬂfz{fw?}é%gf YK 4 %edlc:iq%aga%etm. g I%)lllgod

N VI VO, one”or “ifor e pepti dyl

linkags is feRbAsBRolY.eld chi; chorptdrelibvdl) dikiagase (A} (4. hgcdctgr m nus is
repl aced by -NRRL, NRO(ORL, - NRC(O) ORL, -NRS(O)2RL, -NHCO(O)NHR a
succi ni m deavgpigupinestisosddstefa-ut ed 20 or unsubstituted

benzyl oxycar bony}- ) I ndn Rl : | i are as
defi ned her ei naf %‘%ﬁ%%ﬁ%@%&%%gngil@gﬁﬁcggjﬁg%%égqgfﬁw C% %ﬁ%&%@%a? - NR3R4
wher ei n R2, bIBsandn f¥manvay agedats witt threbielogrhl &tivitaod theGlss@mipbunds i n

whi ch i ndividual am no aci d%\{)mi eties are rmdif'}gﬁd tgcrngu h &reatrrent W t h
agent's capaBPEIhe! IREEESHios JaRPIOH AR BEHEY COmParapiedr 3 PP O esi dues.
25 DeFlbvat | i BF & %§s@@iﬁte‘é§§%in@n@f‘é’s@'%ﬂtﬁé tertNeAh@PMANtNRRAIst de” refers
to molecul es of about 3 to about 75 am no aci ds, wth nolecul es of about 5
to 50 ami nopeptidelScopuretses pedidesthabcantbenideifisdef deriead asdnadingtAse of about 10

to 25 am no_aci dst.m)ﬁt grefterred. Peptides nay be naturally occurring or
artificial {&NBSUGSRARLPINE| y occurring) amino acid sequences. 30

Exenpl ary pepti dggdifByalie pERAGbaitaty Ryemadle QiltstdTehd®d dsef thiorth herein,
such as carried in a pepPi de Irbrary ge.g@, -a phag,e isplay library),
gener at ed bipvagioneroalsosrerzapaset/hgsan/ By 6pysidemealbacceniatlpsaiss is deri ved by
di geston of pr.oteins,.qr i i chni ques. The
term "pnar ndeT ghT SR R s FOGH AL E A Sl R SRR P BT, B

acceptable. Some specific examples are: acetate; trifluoroacetate; hydrohalides,

such as hydrochloride and hydrobromide; sulfate; citrate; tartrate; glycolate; and

oxalate, mesylate, and phosphate.

20
Peptibodies
One aspect of the present invention relates to development of Ang-2

peptibodies. The interaction of a protein ligand with its receptor often takes place
at a relatively large interface. However, as demonstrated for human growth

25 hormone and its receptor, only a few key residues at the interface contribute to
most of the binding energy. Clackson et al., Science 267: 383-6 (1995). The bulk
of the protein ligand merely displays the binding epitopes in the right topology or
serves functions unrelated to binding. Thus, molecules of only "peptide" length
(generally 2 to 40 amino acids) can bind to the receptor protein of a given large

30 protein ligand. Such peptides may mimic the bioactivity of the large protein
ligand ("peptide agonists") or, through competitive binding, inhibit the bioactivity

of the large protein ligand ("peptide antagonists").
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is determned to have activity that affects a nmedical paraneter (e.g

bl ood 5 pressure, blood cell count, cholesterol |evel) or disease state
(e.g., cawoes/os71aut oi mrune di sorders, etc.). The terns "amCagesnd/s6spepti de”
or "inhibitor peptide" refer to a peptide that blocks or in sone way
interferes wwth the biological activity of the associated protein of
interest, or has biological activity conparable to a known antagoni st or 10
i nhi bitor of the associated protein of interest. Thus, the term

" Ang- 2- ant agoni S ides th C identified or
derived as havi ﬁ%ﬁaﬂgggﬁ 2y ‘?fﬁlaﬁlgg?/llﬁ %ﬁgé get B?YV lé%e%ﬂ%&)g‘. tionally,

physi ol ogi Gakdiyt yﬁg%ﬁéﬂ ﬁéﬁtlﬁe 88ddists ghd hiBg NI OSkd for @karhPleSScotieeent i on are

al so enconpassed herein. physi ol o |caII acceptable salts" is 15 neant

any salts tfrancapd9: mémm ]Da‘tlmel‘dils ooeaeddt 40 99%%&@@%&& ly

accept abl e. I te;

hydr ohal i des%)y%q?S SQCJLWE?QW Peat E?ﬁ%ds Srggnil’ éJShg(? 1a citrate;
tartrage; gigpeoUs. PateatNo. NASE ﬁj(ﬁassﬁwMa@d}ﬂZ angb; thSSlhhaite\To 20 Pept i bodi es
One aspect of t he present invention relates to devel opnent of Ang-2

pept i bodi es3-43h@l18, isuechbty bh 18P5 Uy BaenhiNp; %é%ﬁ% tSﬁuqd(éugl}@Eé@t or often
akes pl acegopl 1 TRIAL N6es Y23, 344)5edh0d %1&%9%995’0\%’ 5614087, dRARESAT ated for

human gr owt 5 hornone and 1t’s recept or few key r es at the
i nterface chedenibeul® 1996; a‘misWOo@S/lﬁ%Bbpmimshgd ApBH;fwaB eaaklsoﬁwhtchal

Sci ence 267: .383-6 LK phythe protgin | di spl
thia bi ndi ngls & @é‘}gﬁr%fﬁr@n? UP?W&SI%‘@%‘E %‘F play R?E‘gsl' g%{lﬁjg Sdénrlelsgt Zés
to bipgli ng. seaﬁéh%es %Mé}ﬁﬂe@fby%h}én ﬁmmdagﬁrot&r%ﬂﬂtfﬂamérﬁéw}ﬁ bty 2 to 40

am no acids) can bind to the réceptor protein of a given Iar?e 30 protein
| i gand. Suc”ﬁhq)épplawbels)eap'aslesmambc afmtyb@b@dtagmnst;an@ﬁtlbfhfb’ inzneflipedbt ei n

l'igand (" t|d oni sts t hr tlve bi ndi_n it the
bi oact i vi ty el %({]g}a&éoéﬁ ]E?F%Rtﬂr r‘f‘gegﬁi‘f?ofgerﬁ al%Fd pha %Iélgxi%g’te}slﬂ%ﬂ la41 WO
03/057134 P@rédég&gfvég&ﬁlﬁs oP Aty Pusipic ayort a&ﬁlh@@*o@@éubﬁSTﬁéfBé@Bﬁld&fg a
powerful nethod in identifying such peptide agonists and antagonists. See,

for exanpl epepddet mapbe ggquencsdite yieatibukey r3gdugsTOYLY OGP et al ., Sci ence
249: f@ 4 ( 15%81%2&211@ élatfcﬁfaﬁﬂﬁesl\& ‘peptides. See, e.g., Cwirla et al., Science 276:

1696-9 (1997), in which two distinct families were identified. The peptide
sequences may also suggest which residues may be safely replaced by alanine
scanning or by mutagenesis at the DNA level. Mutagenesis libraries may be
created and screened to further optimize the sequence of the best binders.

20 Lowman, Ann. Rev. Biophys. Biomol. Struct. 26: 401-24 (1997).

Structural analysis of protein-protein interaction may also be used to
suggest peptides that mimic the binding activity of large protein ligands. In such
an analysis, the crystal structure may suggest the identity and relative orientation
of critical residues of the large protein ligand, from which a peptide may be

25 designed. See, e.g., Takasaki et al., Nature Biotech 15: 1266-70 (1997). These
analytical methods may also be used to investigate the interaction between a
receptor protein and peptides selected by phage display, which may suggest
further modification of the peptides to increase binding affinity.

Other methods compete with phage display in peptide research. A peptide

30 library can be fused to the carboxyl terminus of the lac repressor and expressed in
E. coli. Another E. coli-based method allows display on the cell's outer membrane
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5,223,409, issued June 29, 1993; U.S. Patent No. 5,733,731, issued March
31, 5 1998; U. S. Patent No. 5,498,530, issued March 12, 1996; U.S. Patent
No. 5, 4320032857186sued July 11, 1995; U. S. Patent No. 5, 32814682/33655ued
August 16, 1994; U.S. Patent No. 5,922,545, issued July 13, 1999; WO

96/ 40987, published Decenber 19, 1996; and WO 98/ 15833, published Apri
16, 1998 (each of which 1is incorporated by reference). In peptide phage
di splay libraries, randon1peptide 10 sequences can be displayed by fusion

wi th coat proteins filamentous a e es can be
affinity-elth ﬁloﬁd‘é{ﬁ}%?GP ogEFhEY le?ffgfﬁﬁlBPli’mgeélﬂ ﬁglli)r ﬁégﬁgﬁﬁ Tar**omai n of a
receptor, szndC}a%teﬁ%HethJ&!;earé eb1aicnedly iTaged 19pas e camiisplagd mbvogeECessi ve
rounds of affini ty purification and repropagation. e best binding

pepti des rrayetbed st@qa]@h@ledf rapdom BN A fiy/hatieg pries faileesometrplepseoitauling nore 15

%E::' g(r:lggr g|7|61¥ l%)é %g pt)@@@{,}t}&:ssl OIl\Nﬁfug ﬁSSP\?%fEﬂ%g?‘f‘ r%lgl 1% tac %}ﬁ” ﬁeiaeu%ltftejJl

i denti §i ed. hkh@dReRich deethGRIMELSIREL VAY refbised mgasbsomj @llé'plﬁﬁ's |®ihﬁs may be
safely replaced by al anine scanning or by nutagenesis at the DNA |evel.

Mut agenesi smethpdsempley ghgmisal linkasaoepepides wdi¥anage+ar exaMe Rt ni ze the
sequence Ofa(ntflg%?%)tgﬁ,ts{?%cnﬁc?ﬁ SradSei LEFS‘M@Q 2&@9 3086(‘{99’5 ARRYSfreBheol . Struct.

26: 401-24 ctaral anal ysrs o protéin-protein interaction may
al so be useghdtrelatesiunghsds arepb]ﬂezbaselyha’erredm as m@ﬁpmmrmmgm ty of large
protein Ilgands In such an_ ar a Si s, g rystal . st .ugture ma%/ suggest
the identi tyhemigalbefertved @epiid ‘?séﬁ"e pencdgveioped in WaICh RERNASF atthe | ar ge
proteipy |igag ﬁoblflﬁ&mnmélﬁ@ rﬁ‘)npfﬁ@lbgi@% rﬁ@ﬂén@l@ stieh g@?blg&ﬁf}llenecﬁﬂs of- 9.,

Takasaki et a Nature Biotech 1 1266- 70 (1997). These analyti cal

met hods mayscdvenopbenaabledetios.i Avetber @lanmaﬂlmdenmtépmﬁﬁbhrd@ﬁv%en a receptor

protein and peptjdes sel ected ha LS i.ch S, further
nodi fi cat i 01?1&)0(‘5‘%1 tb%awpplsaggpqu%pﬁﬁlgggg %10 %{I%SV\E]FF i n]l[fﬂ %f;ma her fret hods
conpete W tfRRER Himblidte CBIREREIyFErefres BRI RheicAPpéptide scrdéhihg.brary can
be fused to the carboxyl term nus of the |ac regressor and expressed in E.

coli. Anot h@her@calcmphdba@e@tumm@e aflyapscarsinl thgt ibaflavtreise of P-aniggt er
menbr 71 4 /.3
pept i 3§gl yc%lcﬁ aasn%oél?% F%{ﬁ%fg a%?%iﬁst%}’o%&z)lhﬁg \édmtents Otshe and rel at ed

nmet hods ar ebioRlgicat amd/aieymdsaafneatm@ﬁ at@re&&we& in $dlis aﬂdsmmya Chrr. @pot her
nmet hod, translation of random RNA is halted prior to ri bosorre rel ease,
resul ting Biotechnol., 3:355-62 (1992).
Conceptually, one may discover peptide mimetics of any protein using
phage display and the other methods mentioned above. These methods have been
20 used for epitope mapping, for identification of critical amino acids in protein-
protein interactions, and as leads for the discovery of new therapeutic agents. See,
e.g., Cortese et al., Curr. Opin. Biotech. 7: 616-21 (1996). Peptide libraries are

now being used most often in immunological studies, such as epitope mapping.

See Kreeger, The Scientist 10(13):19-20(1996).

25
Peptides identified by phage display library screening have been regarded
as "leads" in development of therapeutic agents rather than as therapeutic agents
themselves. Like other proteins and peptides, they would likely be rapidly
removed in vivo either by renal filtration, by cellular clearance mechanisms in the
30 reticuloendothelial system, or by proteolytic degradation [Francis, (supra)]. As a

result, the art presently uses peptides to validate drug targets or as scaffolds for
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inalibrary of polypeptides wth their associated RNA still attached.
Hereinafter, 5 this and related nethods are collectively referred to as
"ri bosomewadiogpsays " O her nethods enpl oy chemi cal |inkag@cofuspepaestes to
RNA. See, for exanple, Roberts and Szostak, Proc Natl Acad Sci USA, 94:
12297-303 (1997). Hereinafter, this and related nethods are collectively-
referred to as "RNA-peptide screening." Chemcally derived peptide
l'ibraries have been devel oped in which peptides are 10 i nmmobilized on

t abl hi ol | t th d
go?veﬁt gggﬁ%élgpgogﬂg‘g‘F ﬁggpg‘r‘&?@ﬁ@rt n&‘ﬁ&trﬁogifwe?/b%gra? D g}eor%l? q?.'ilef%{yi brary uses
phot ol i t ho%é%]%}édgﬁ é%}ﬁdheﬁﬁ@él'hﬁﬁa‘% KerBaHIhd {L ZREn &) (SlpPds Kl ieflgls, Hereinaf ter,
od

these and rel ate s are co | ective referred to as
"cheni cal - fiepti)e The ri emiutgbenefiCiremi apiocese py Michswich @APLes kYl dbe

advantageous |n t 15.acids and ot her unnatural
anal ogues, ¥ yggﬁigﬁﬂgﬁﬁii%@ngﬁgﬁgﬁﬁg%mﬁbFﬁw bi ol ogi cal and chenica
met hods are reviemed in Wlls and Lowran, Curr. Opin. Biotechnol., 3:

355-62 (1992). Conceptually, one may di scover peptide mnetics of any
protein us5ﬂg(jggggggghﬁgg&¥ and the ot her nethods nentioned above. These
nmet hods ha or epitope mapping, for identification of
critical amno aﬁItlcbscdmipqsﬂmhebﬁmpﬁmtmépméd@@pauﬂhrmﬁwiﬂaﬁﬁﬁ iagentioads for the

di scovery of new therapeutic a ent se et al .~ Curr.

Opi n. Bi ot dehipepfide gygy. 1a tﬁ‘i}?@ég eitﬁeoulgpgl? gqepggqﬁﬁeeﬁﬂgl BtFhg used nost
oftemgn | H%\éjgl‘lﬁ@ veht ')p@ﬁudesfﬂ&ec@és &Rhik 9P nABRP Ria E%e deSgelibgeger, The
Scientist 10 19-20(1996 25 Peptides identified by phage displ ay

l'i brary scrteefulloyitgfiree m@nlaﬁ@gémé@melééhﬂﬁﬁads i n devel opnent of

t herapeutic agents rather than as therapeutic agents thenselves. Like

ot her proteins and peptides, they would likely be rapidly renpbved in vivo
either by renal filtration, by cellular clearance nmechanisns in the 30
reticul oendot helial system or by proteolytic degradation [Francis,
(supra)]. As a result, the art presently uses peptides to validate drug
targets or as scaffolds for 43 WO 03/057134 PCT/ US02/ 32657 desi gn of
organi ¢ conpounds that m ght not have been as easily or as quickly
identified through chem cal library screening [Lowran, (supra); Kay et al.,
(supra)]. The art would benefit froma process by which such peptides could
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nore readily yield therapeutic agents agai nst angi ogenesis. 5 Structure of
Pepti bodies In the conpositions of matter prepared in accordance with this
i nvent i orwo oBlg71pept i de may be attached to a vehicle throkgh/tusem3psepti de' s
N-term nus or G 10 term nus. Thus, vehicle-peptide nolecules of this
invention may be described by the followng five fornmulae and nultiners
thereof: 44 WD 03/057134 PCT/ US02/ 32657 (X1).-F1-(X2)b (FORMULA I) Xi1-F1
(FORMULA I'l1) F1-X2 (FORMULA I11) FI-(Li) -P1 (FORMJLA 1V)
-(L1).PI-(L2)d-P2 (FORMJLA V) wherein: F1 is a vehicle (preferably an Fc
domain); 5 X1 and X2 are each independently selected from-(L1l)e Pi, -(L1)
-Pl-(L2)d - P2, -(LI)x RﬂP*ﬁgX%&d PZ-(L ge) -(LT'jc P1-(L2)d-P2-(L3)e
P3-(L4)f P4 P1, P2, é are ea lndeoen ently|sequences of
phar macol ogi cal |y ac{jike peptides as RORMIUA IDer ei h; 10 L1, L2, L3, and
L4 are each independeptdly—tHnkers—ang—a —b—>e—"d", "e", and "f" are
each i ndependently CT%PCH provi ded thg¥ﬂR¥¥H¥%£g} one of "a" and "b" is 1.
Peptides 15 The preSgny j pyention con&eﬁgMQﬁ9§rppptldes that selectively
bind or specificallly bind to Ang-2. Any number of sug¢h peptides may be
used in conjuncti on EMILp.Prelps-Bsent HﬁM@M@Hng)Phage di splay, in
particul ar, is usef H—+n—generati-ng—pepti-des—For—use-in the present
i nvention as has been shown that affinity selection fromlibraries of
randon1peptwgg§ngan be used to identify peptide |ligands 20 for any site of
any gene product. Dedman et al., J. Biol. Cheni. 268: 23025-30 (1993). The
peptides in thisFihveniﬂdnﬂpmﬁyﬂbb'meqﬁﬂnyddby any of the nethods disclosed

'n thesart . S ngke anc? B(tz are e%gl]lln egé:r{d%nt?y selec\{ec?ftrcl)r(r)ln 1"3”1?1, Ltief‘ -P1 -Eﬂ%d X' in
P,, -(L1)e-P1-(L2)a-P2-(Ls)e-P3, and -(Ly)e-P1-(L2)a-P2-(13)e-P3-(La)s-Pa

Pi, P,, P35, and P, are each independently sequences of pharmacologically
active peptides as described herein;
10 L1, Ly, Ls, and Ly are each independently linkers; and
“a”, “b”, “c”, “d”, “e”, and “f” are each independently O or 1, provided that

at least one of “a” and “b” is 1.

Peptides

15 The present invention contemplates peptides that selectively bind or
specifically bind to Ang-2. Any number of such peptides may be used in
conjunction with the present invention. Phage display, in particular, is useful in
generating peptides for use in the present invention as has been shown that affinity
selection from libraries of random peptides can be used to identify peptide ligands

20 for any site of any gene product. Dedman et al., J. Biol. Chem. 268: 23025-30
(1993).

The peptides in this invention may be prepared by any of the methods
disclosed in the art. Single letter amino acid abbreviations are used. The “X” in
any sequence (and throughout this specification, unless specified otherwise in a
25 particular instance) means that any of the 20 naturally occurring amino acid

residues, or any non-naturally occurring amino acids (described below under
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any sequence (and throughout this specification, unless specified otherw se
in a 25 particular instance) neans that any of the 20 naturally occurring
am no aciwo m@sildues, or any non-naturally occurring am n@caaisdy3zdescri bed
bel ow under 45 WD 03/057134 PCT/ US02/ 32657 "Variants"), may be present.
Any of these peptides may be |linked in tandem (i.e., sequentially), wth
or without |inkers, and tandem|inked exanples are provided in the table.
Linkers are listed as "L" and may be any of the |linkers described herein.

Tandem repeat.s. and, | i nkers ar hown  separ ated by, dashes for, clarity. 5 Any
pepti de cont 4iHiHg) &% %YFWF' g&\ﬁgﬂiﬁs r%egpag(:és @?%B%ﬁ’fﬂfﬁgéa%ephgﬁhot her
Cys- cont ai gignehtRERS, vl otk KR 1i8ker b tHde MOl dBRYmBRs biePreddéd a
vehicle. Any " peptide having nore than one Cys residue may form an

i nt rapept i din tHe tablef jIdakerparedistegsasidf' land may befany pEthe lipkpisidgesibady be
derivatized as. described herein. . For derjvatiiv [ i t he. car boxyl
term nus nng}erﬁlg' ?%B%%la Thees agﬁ llgﬁ,?rﬁ(%regsr%ghvasgpaf%%§ hg dé\%ﬁg?%gctﬂaglt no group is
-NH2. Bor dani patideasniatinbh epstéifi/Nnesiatd thay 88 cbsesinkad with uhghdrtiised by

noi eties other than am no acid residues, the substitutions are denoted by

S, which si eefit4iniag papideppitharor hpthedfivichymay bt aked @ Brfhidagdiy et al ., J.
Med. Ch » - , . , : 40:
2876- 8(2am( 1 %’ﬂd?%\%ﬁf‘g ﬁ‘%‘?%@%‘ﬁ’ggr S%:ldel’%%%%f@g?lg‘ﬁléﬁ%a&epiﬁ ME@BE‘;@EZ? ar e

| i nked t hr obghd, adwele phiydé these deptidet ems botdhevatizeé andtsedbeddstneiol Esr | n one

enbodi ment, this invention prqvides for at | east qne peptide to be 20
att ached t odftvafiyessp "Q'H%h 6’8 OF Y| teyminppinay :t?F Sle e s t"ﬁgP‘?{f TR

C-ternpnus gf 3 }lﬁhgﬁmﬁ{@greuﬁfs N1E,. Hor HOSy ANENR vAGEE affR) fuegsiahed he
pepti de(s). I\/UI]? pre vehicles nmay also be used; e.g., Fc's at each
term nus or awmsubstitieted hy teietien wehea tlonanPEGcid residyestthe substitutiens ater mi nus or a

side chain. /An Fc d i.n, i.s gne preferred vehicle. .The Ec donmni.n  may be
Fused o 260y Sy bEnRe oBF & e nituief Qe I Butbadt FEU/any
termni. Asyngt errRBoYes149 (Va6) andCdiriSon adll, ¢ Mehi Clens 404 28760 t he scope
of this invention. A native Fc ma% be extensively nodified to forman Fc

Y

variant in S2ac97Hariveh sietincorporatefl by seferease. HHEoPiaS aFa bieicddhioneh he sal vage

recept,@r is o ie%%)g&%qess%@l?ﬂwisgrno%anpl e WO 97/ 34631 and WD 96/ 32478. In
such Flc 30 VErian S, Oné may renove one or nore sites of a native Fc that

provi de structural

Vehicles
In one embodiment, this invention provides for at least one peptide to be
20 attached to at least one vehicle (Fy, F;) through the N-terminus, C-terminus or a
side chain of one of the amino acid residues of the peptide(s). Multiple vehicles
may also be used; e.g., Fc's at each terminus or an Fc at a terminus and a PEG
group at the other terminus or a side chain.
An Fc domain is one preferred vehicle. The Fc domain may be fused to
25 the N or C termini of the peptides or at both the N and C termini.

As noted above, Fc variants are suitable vehicles within the scope of this
invention. A native Fc may be extensively modified to form an Fc variant in
accordance with this invention, provided binding to the salvage receptor is
maintained. See, for example WO 97/34631 and WO 96/32478. In such Fc

30 variants, one may remove one or more sites of a native Fc that provide structural
features or functional activity not required by the fusion molecules of this
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features or functional activity not required by the fusion nol ecul es of
this 46 WO 03/057134 PCT/ US02/ 32657 invention. One nmay renove these sites
by, for ewemplgl3substituting or deleting residues, insePCragor/esstues
into the site, or truncating portions containing the site. The inserted or
substituted residues may al so be altered am no acids, such as

peptidom nmetics or Damno acids. Fc variants nmay be desirable for a nunber
of 5 reasons, several of which are described bel ow. Exenplary Fc variants

i nclude nolecul es and sequences in which: 1. Sites involved.in disulfide
bond f or mat PEH e @@Wefgméﬁ@ﬁw SV f: %W@\%?@Stﬂt@%% Pro(ﬂelwntgh ot her

cyst ei ne- Copkiahdy, HMeMh Qi @idtes BIt6 HRite! 6t thﬁl%aﬂil(—gsé]orﬁ@lé contiS@idg te sgeoduce the
nol ecul es of the invention. For this purpose, the cysteine %0 cont ai ni ng

segnent at Tieinpertedromisvhstituied repigdues may alse de gltereq spEiaritsesiciizeés may be

del eted or substituted with other, amno.acid o I I | ). Even
when cyste?ﬁ%a?%¥PﬁH§§¥;¥%nvg%%v%d?%Fﬁ%mg?ﬁ% égg'%yﬁﬁﬁﬁp§gﬁgﬁﬁéﬁban stil
formas di mRaignsFevearsiwhithadke descritel belovg et tegiplngFecoaviahieiidude 2. A native
Fe is nodified to make it nore conpatible with a selected host 15 cell.

For exanpl emolsaelendnd seangiges Ihehiplk sequence near the N-terninus of a _
typical native Fe. stlliflbiByinRfs ifGOMNaa8H ROty SubNRH(ERal N E. cOll
e nmay a a

such as proline’imnopeptidase. So add an N-termn nmet hi onyl
resi due, espeaiathsacibewithbeheroyeciut-eontsintneppreseschreseanimihabost kil i N a
bacterial cell such as E. coli. ortign of the N-term nus of a

20 3. A port ]
native Fe i%cA&pBiAdcs e mraksrulns of e iByeationr FRethis ByRaRs: thy aXEReexpr essed i n

a sel ggted hogh ﬁgls!egmé:rf?rét fhBinG tPHERRSEy bedREcARY of 8] @dife ARMuES mhpe first 20
am no acid reS|Ic]ilu s at the NNtermnus, ~ particularly those at positions 1,

2, 3, 4 andb&delded Gnaibstitutedrveitigbhenmyinatacion (sg+ elgndr eerylenbvedwh®esi dues
rosponse. sosi gttt W hEPo it AR AR N Bl y cotyl at ed
resi dues (edigheric Fol @lalethat @ hel thesthérhoalosediehily.i nt eraction with
conpl enment, such as the Cqgq binding site, are renpved. For exanple, one
may del ete or suBs®imativele ifempiikied iymeked maze compHiparithgeelected Apstenent
recr Uilg ment ce%#o@%%a&&e?&%%gfgﬁ%%g tlrleolf’AtchSJence near the N-terminus of a
typical native Fc, which may be recognized by a digestive enzyme in E. coli such
as proline iminopeptidase. One may also add an N-terminal methionyl residue,
especially when the molecule is expressed recombinantly in a bacterial cell such
as E. coli.
20 3. A portion of the N-terminus of a native Fc is removed to prevent
N-terminal heterogeneity when expressed in a selected host cell. For this purpose,
one may delete any of the first 20 amino acid residues at the N-terminus,
particularly those at positions 1, 2, 3,4 and 5.
4. One or more glycosylation sites are removed. Residues that are
25 typically glycosylated (e.g., asparagine) may confer cytolytic response. Such
residues may be deleted or substituted with unglycosylated residues (e.g.,
alanine).
5. Sites involved in interaction with complement, such as the Clq binding
site, are removed. For example, one may delete or substitute the EKK sequence
30 of human IgG1. Complement recruitment may not be advantageous for the

molecules of this invention and so may be avoided with such an Fc variant.
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nol ecul es of this invention and so nmay be avoided with such an Fc variant.
47 WO 03/ 057134 PCT/ US02/ 32657 6. Sites are renpved that affect binding to
Fc receptwnl3oshes than a sal vage receptor. A native Fe n®R¢ThaBE3xRstes for
interaction with certain white blood cells that are not required for the
fusion nol ecul es of the present invention and so may be renoved. 5 7. The
ADCC site is renoved. ADCC sites are known in the art. See, for exanple,
Mol ec. Immunol. 29 (5):633-9 (1992) with regard to ADCC sites in |gGlL.
These sites, as |t r [ for  USI | ecul es of the

pr esent inventi§ﬁSgﬁﬁgégmﬁg%ﬁﬁgﬂ%gﬁgﬂgﬂ$n§?§€&%ﬁgF§§(hé?ﬁ@gEﬁc is derived

from a non- blvase racptdro dynativedc madyi Mefe sitéh o€ int@yctish Widieditanedhitd ypi cal |y,
to humani ze a native Fc, one will substitute selected residues in the

non- hunan nBioPd seltstha) arp npligpigrssior fgtfugipr medsowtas|of therpsessat nKeHigRan nati ve
Fc. Techniq I Qgé humani zation are well known in the art. An
aIternativegéﬁﬁ{§%%3§%%ﬁd e a protein, polypeptide, peptide, antibody, 15
ant i body fragnent, Tae AAMEC siterilremulel. (ADGC, sites pefdinodart tetdrc Ssenfaound)
capable of binding fo a sal e.receptor. For exanpl one could use as a
vehicle a pbf ﬁf[ﬁa’t@C-a@"’&@gﬁgé&ﬁeﬁ%&(}%?) Wétpéﬁ%al‘fr@? chf%@t,e??n?, i ssued

April 14, 1 I PhesBERSt & ®E1L3ke n&%%diﬁ%%opﬁﬁ lrekidd £R1de61eS BF ﬁ@g%éeﬁy phage
FcRn sal e

display for binding to f he age receptor. Such sal va
r ecept or - bi Mdengorcardsounasbaremoatdo 20 i ncl uded within the neani ng of

"vehi cl e" and ar it hin the Q of this invention,, Such vehicles should
be selected for gnwléeélstgﬁn%é‘feﬁllggeém(eg. S F s VA -\ .ncﬁnﬁaocg'e SHiges .
recogniozed By nfyMegrstsizeantygieslie aSReniiPaINageR [, bie ¢l ibstitufy favoring
non-i mmunogeni ¢ sequences, as di scovered in antibody humanization). 25 As

not ed abovesclp@edrpsidueinithe nen-hemamnaiiyetis widetesidyes it aragommlilyvar i ous
nmeans for a i } el il es rrently
avai 1 abl e, a8 th B GR AEER, TRRhLGR 13 idfod ol ARlsR e B RO o
Publ i cati onirNde adD 96/ 11953, entitled "N-Termnally Chem cally Mdified

Protein Conpositions and Methods,” herein incorporated by reference inits
entirety. This PO gHaxayshine seulf ket potdn, P&i&ﬂ?@“@%ﬁ’é?“ A9 he

sel ectjisve abfasfayenionthe, WREAA 3ldRle]e ROIWTBtiSomimetic compound) capable

of binding to a salvage receptor. For example, one could use as a vehicle a

polypeptide as described in U.S. Patent No. 5,739,277, issued April 14, 1998 to

Presta et al. Peptides could also be selected by phage display for binding to the
FcRn salvage receptor. Such salvage receptor-binding compounds are also

20 included within the meaning of "vehicle" and are within the scope of this
invention. Such vehicles should be selected for increased half-life (e.g., by
avoiding sequences recognized by proteases) and decreased immunogenicity (e.g.,
by favoring non-immunogenic sequences, as discovered in antibody
humanization).

25 As noted above, polymer vehicles may also be used for F; and F,. Various
means for attaching chemical moieties useful as vehicles are currently available,
see, e.g., Patent Cooperation Treaty ("PCT") International Publication No. WO
96/11953, entitled "N-Terminally Chemically Modified Protein Compositions and
Methods," herein incorporated by reference in its entirety. This PCT publication

30 discloses, among other things, the selective attachment of water soluble polymers

to the N-terminus of proteins.
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to the NNterm nus of proteins. 48 WO 03/057134 PCT/ US02/ 32657 A preferred
pol ynmer vehicle is polyethylene glycol (PEG. The PEG group may be of any
conveni erwoOrlogasd ar wei ght and may be |inear or branchedPCTNI$e2/368T age
nmol ecul ar weight of the PEGw || preferably range fromabout 2 kil oDalton
("kDa") to about 100 kDa, nore preferably from about 5 kDa to about 5 50
kDa, nost preferably fromabout 5 kDa to about 10 kDa. The PEG groups wl |
generally be attached to the conmpounds of the invention via acylation or

reductive alkylatiqgn thrqugh a reactivye group.on.t ety (e.g., an
al dehyde, ani no, Pfﬁ%%?c{,]Pfg?/%@%Yf‘éﬂlﬁa}SoRnget@de“fp%l@%Oét(PsS’EgEfB%@n t he

I nventive C@H&ﬁﬂﬁgbé Bf By coHVeMeHERYIBUlaAWERRL ardl mBF b lindhi OHBanched. A usef ul
strategy for the PEGyl atl on of synthetic peptides consists of conbining,

t hr ough f or Rheayerge onjlemydarevdi ghtlcd glee PIEG 9611 prefomblydapephomabadd a PEG

noi ety, each. hearin +“Speci a tionalit i t ctive
toward the h@?@@n?% gﬁpf‘%"&i{eé&g a’ﬁ’éorgggeif%{vﬁféﬁé%%r%g%ﬂmg t)(éoa'ri?\ggtnt i onal

sol i d phases( gy th&E bef@ablk T absut 5@ @b abodt e KBpt TieBE@eeouppanct i vat ed"
with an appropriate 15 functional group at a specific site. The precursors

are purifi egengradlybalattgchedia thecroatiopads ¢frthomvertionevia e Yatioh eHedYd VPEG

noi ety. Ligati,on of t p i i | i:n,aqueous
phase and c%%y%téone%%cﬁ% aﬁ%ﬁ%tlvg%%%ﬂé)é}q trh g%@ %J@B%l%geé%?%ﬁiﬁﬁ}?g’a 1%%&. The
PEGyI| at ed pgypdl] destet groubPtocafiattyvepaioi oethebyvemtiepaompows (el Gnand
characterized by analytical HPLC, am no acid analysis and 20 | aser
desorption #ﬁ%l’s)’d@p?é@fl%ﬂ?étswgrqﬁﬁb'ysacchari de polynmers are another type of

wat er ygol ubl e po XE y{’fﬁté@ fol B MEGHSEsh 3&&nﬂ%ﬁ&§éﬁ§lid@%ﬁsﬁs@§éfi on. Dextrans

are polysaccharide pol yner conprised of individual subunits of glucose
pr edom nant tombininketirdmghdbrnging lai cokpigets linkhge ideriutian, 4 pepside apda REGI | abl e in

wei ohts. fr ofPubbGE e Rspam ety Rt T i g™
wat er - sol Ubbﬁelp%érﬁ%@ié&rcaﬂ%% e’hﬂmI%epaﬁé@azgﬂtcohmehalcmn@ph@e vehi cl e by
itself or in conmbination with another vehicle (e.g., Fc). See, for

exanpl e, WO@8Icsiba5 Bnawin ivbege). (BBABpiduarey sueastivaiedt Wih 28 APGEELEd t o
ner R SR ROEL b SR R Rl SRR, °22, 1L
i ncor por at eehdtterized prior to reacting with the PEG moiety. Ligation of the peptide with
PEG usually takes place in aqueous phase and can be easily monitored by reverse
phase analytical HPLC. The PEGylated peptides can be easily purified by
preparative HPLC and characterized by analytical HPLC, amino acid analysis and
20 laser desorption mass spectrometry.
Polysaccharide polymers are another type of water soluble polymer which
may be used for protein modification. Dextrans are polysaccharide polymers
comprised of individual subunits of glucose predominantly linked by al-6
linkages. The dextran itself is available in many molecular weight ranges, and is
25 readily available in molecular weights from about 1 kDa to about 70 kDa.
Dextran is a suitable water-soluble polymer for use in the present invention as a
vehicle by itself or in combination with another vehicle (e.g., Fc). See, for
example, WO 96/11953 and WO 96/05309. The use of dextran conjugated to
therapeutic or diagnostic immunoglobulins has been reported; see, for example,

30 European Patent Publication No. 0 315 456, which is hereby incorporated by
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49 WD 03/057134 PCT/ US02/ 32657 reference. Dextran of about 1 kDa to about
20 kDa is preferred when dextran is used as a vehicle in accordance with
the presewDovAaBt i on. Linkers 5 Any "linker"™ group is opCirarsat/326vthen
present, its chem cal structure is not <critical, since it serves primarily
as a spacer. The linker is preferably nmade up of amno acids |inked

toget her by peptide bonds. Thus, in preferred enbodi nents, the linker is
made up of from1 to 20 am no acids |inked by peptide bonds, wherein the
am no acids are selected fromt 0 urr| cids. 10
One or nor éef%enf‘he]gé"t&l"ﬁ?f& Clal h@gmabgg g(ﬁgt%gsyﬁn gﬁdwsn%n}tranl under st ood
by those 'u@ec} Aﬁcle ﬁac‘%of&éﬁ@e RitE HRY frednembestigent, the 1 to 20 am no
acids are ected fromglycine, alanine, proline, asparagine, glutan ne,
and lysine. Even nore preferably, a linker is nmade up of a majority of

am no aci di,mhafs are sterically unhi ndered, such as glycine and al ani ne.

Thus, preferred | ers are 15 |nes rt| (dy)8),
pol y( éo y-Al a), E&kﬁ’élgéﬂ‘tlm’é?puo R%é‘?gg Wcﬁlr%ruguéé/%rné’t al so
preferred agjcs, £1H§‘e # s akey r'irﬁ a@q F)ﬁbePeTﬁé AnkeR$s fiefeditly BaUE GFoRN ami no
acid sequence set forth |n t he herei n. Non-peptide |inkers are

al so possi kingino Eirls hx]mdﬁbgtheiluyypeptldmkm Jhut impreferngd-cnghiqingents.o) -
wherein s =

2- l. k k 20 b
subst it ut ec}h‘f)yzlffﬁﬁs% eegéjgﬁj%rg-ﬁl a |a%18ls Poetrﬁjso}};g%éﬁaéjg&fh@v\er al kel

(e.g., Cl Gfpertin\d arﬁﬁb'amd@ﬁf@@ﬁi&te(dﬁi@n the@0 n@ﬁr)ally de;unﬁilrgammbem;ds et c. An
exerrpl ary non- peptide linker is a PEG I|inker, and has a nol e%ﬁwar wei ght
of 1000to aam@ommareofmewm%mdlsooaxbeslaeoamée »This Whiesiedier s may be

altered to B 1n(£iher re. P eh@&‘egﬁg&nﬁpq}%l ﬁﬁZ@%ﬁJ&g'a@ﬂg afbove. 25

Vari ants an rlva ves ariants an rivatives of speci fic binding

agents are deheteddasn wychienalatihe, pgologee aqfardges, ngne and\tgsimd. dévenl ncl uded
within variants are i nsertl onal del eti onal substjtutional variants.

It is underBpwducierrRty: & lﬁg?ﬁlﬁéftﬂdﬁﬂlpsoﬁéé’?@?‘ﬁtyéﬁaml%‘i‘cﬁ geflt of the present

I nvention n&é’ncﬁﬁghﬁ hildQBE, subi'Bs Ql@cff\le land BlagBe! YHH§§ pRiferrdBRAIRR &e | Nsertional
and substitution vari ant s may- contai n natural am no acids,

unconvent i grdyglaeihesopaticularly &@l)@et(G‘ly)g)t pobyé Ghyn]2) o&ndﬂ@ﬂyalanmes

Combinations of Gly and Ala are also preferred as is the linker referred to herein
as K1 and having an amino acid sequence set forth in the Examples herein.
Non-peptide linkers are also possible. For example, alkyl linkers such as -
NH-(CH,)s-C(O)-, wherein s = 2-20 can be used. These alkyl linkers may further
20 be substituted by any non-sterically hindering group such as lower alkyl (e.g., Ci-
Ce) lower acyl, halogen (e.g., Cl, Br), CN, NH,, phenyl, etc. An exemplary non-
peptide linker is a PEG linker, and has a molecular weight of 100 to 5000 kDa,
preferably 100 to 500 kDa. The peptide linkers may be altered to form derivatives

in the same manner as described above.

» Variants and Derivatives
Variants and derivatives of the specific binding agents are included within
the scope of the present invention. Included within variants are insertional,
deletional, and substitutional variants. It is understood that a particular specific
30 binding agent of the present invention may contain one, two or all three types of

variants. Insertional and substitutional variants may contain natural amino acids,

unconventional amino acids (as set forth below), or both.
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50 WD 03/057134 PCT/ US02/ 32657 In one exanple, insertional variants are
provi ded wherein one or nore am no acid residues, either naturally
occurringworosesaenventi onal am no acids, supplenment a pepCIrdSons2687

pepti body am no acid sequence. Insertions nmay be |ocated at either or both
termni of the protein, or may be positioned within 5 internal regions of
the pepti body am no acid sequence. Insertional variants with additional
residues at either or both termni can include, for exanple, fusion

proteins and prqteins including amino acid ta r.labels. Insertion
variants incl ud °peptiaes. lﬁﬁﬁfgﬁ@ﬁ’% U5 p\‘i@l‘g%éf‘ﬁh%ﬂg %8 °hB’E ani no aci d
resi dues arg,ins9dgdedi el NgmbeRith@Ry BEcRERE bP@kynaditidaalagiifo sqaeence, or

fragment thereof. 10 Variant products of the invention also include mature
pepti des arsdpplpmpni dpaptids onh persihedy emder ackit sesjugrest Iseefinns @y ber e renpved,

and the resul ti .proteins having,.addit.ional ] 1 i.nal . residues,

whi ch aninioﬁ@ﬁggCHE?"HEDQHQPHW%PQQPpﬁgﬁyh%IEP E%Bégégkghgﬂg?nding agent s
(such as papfelded ofitid pepiiboddghinb aball seiin Omskrtivaslivdtientatvidni no aci d
position -1 (Met"1-peptibody) are 15 contenplated, as are _specific binding
agent s mﬁtH@éﬂ@mﬂﬂﬁﬁdwﬂﬁéﬁﬁﬁﬁﬁﬁﬁ@héwwﬂpy§mﬁéduﬂ%é?ﬂ@@§¥%¥ﬁﬁ%%itions -2 and
-1 (Met-2- Lﬁgtéln-s)ahdaé%téiﬁmrg:lmyé DinBAGidtch 12088 insd¥fiba ntsLYS T esidues
(or one or nore"bastc residues,”1n generaf) are particularly useful for
enhanced r egeuti peptidepimt gépibpdiedwhércmoreroramt amisd adibssidoed dts.  The

i nvention al so enbraces, specific binding agent variants havi

_ Vi 20
addi ti onal 256 the paptiderPgaubqdy g pdd s %ﬁ%@éffagm%é@f?&g expressi on

systepg. For exwgg Qf AR EiSh &lsb¥n@id makkepephatoma that express a
desirggl pol ypept 1 g%ggdaggtrst (t)f g utlat hisonré-s-transf%%bgse (GST) fusion

product pr qeptbsdieheherdimsieaded opsiEyg) eplicdesstray ramgpvad, anddhe fee#Eng gl yci ne

resi due at amino.acid ition -1 after cleay of . t he. GST conponent from
t he desi recPrB@fIV;%’@ﬁﬁg(f@.gﬁ\‘}’ﬁ?]i AN tef%m\lﬂifec?h utﬁ%’sv?}g?h fl%n%a&dg?neagg?eon in other
vect or syst QB aPéchoAlieural NS REPicHiRHng adehed (e JepaSRIiM Siitdian

poly-histidine tags are incorporated into the am no,acid sequence,
general |y atddittmabmetbinny] smsiive et aminacidarasitions 1 6Mef heebgdwriee. | nserti onal

variants al so.inglude fusion.:r i i . i b
VoA of s e R R et PR AL Rud B Ao BALA 1ysli L DO
fragment t hegiaeds @TFpoﬁﬁbﬂs)—midd$ (Mt Thyal-g Viatiamehedisg ddditiemablfiet,zed to be

part of anﬁ?[ specific protein sequence. Exanples of stch fusi oln E}rOt ei ns
are et-Lys, Lys residues (or one or more basic residues, in general) are particularl

useful for enhanced recombinant protein production in bacterial host cells.
The invention also embraces specific binding agent variants having
20 additional amino acid residues that arise from use of specific expression systems.
For example, use of commercially available vectors that express a desired
polypeptide as part of glutathione-S-transferase (GST) fusion product provides the
desired polypeptide having an additional glycine residue at amino acid position -1
after cleavage of the GST component from the desired polypeptide. Variants
25 which result from expression in other vector systems are also contemplated,
including those wherein poly-histidine tags are incorporated into the amino acid
sequence, generally at the carboxy and/or amino terminus of the sequence.
Insertional variants also include fusion proteins wherein the amino and/or
carboxy termini of the peptide or peptibody is fused to another polypeptide, a
30 fragment thereof or amino acids which are not generally recognized to be part of
any specific protein sequence. Examples of such fusion proteins are
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51 WD 03/057134 PCT/ US02/ 32657 i munogeni ¢ pol ypeptides, proteins with

|l ong circulating half lives, such as inmunogl obulin constant regions,

mar ker prwOeBns713prot ei ns or pol ypeptides that facilitat@Cporsoi/smwati on of
the desired peptide or peptibody, and pol ypeptide sequences that pronote
formation of multinmeric proteins (such as |leucine zipper 5 notifs that are
useful in dinmer formation/stability). This type of insertional variant
generally has all or a substantial portion of the native nolecule, |inked

at the N or Ctermnu to.all or a portion of .a nd | ypepti de. For
exanpl e, fuSTBHEBEH° ePWﬁ_ScBWOFeg’/nSe @glcgﬁglﬁpn%gaﬁgﬁﬁeéf&f%om ot her
species to Hﬂhﬂﬁ&gléﬂhﬁn%@ﬁﬁﬁ@'r@?ﬁﬁs,%i%?lﬁe@%%t@iﬁsﬂfrot@irﬁro@‘p@]y@e;!gtfﬁe@t}ﬂa@_ _
het er ol ogous host™. Anot her useful fusion protein includés the addition of

an i munol tagilitaie pyrifacationef dendeisiied paptide s paptikastyi dohyolgpsptidpe, to
facilitate urifi &%P on ffthe .fus%ont rotein. .| gculcgsai %ir; of | %I eavage
site at or HEEPERDa pomGle formation ghmupftinetic hrptejrs (Fuch as [icie 20ppe o
extrangous pRliKARREescAlltiS diet fofh&fin/@abilityX her useful fusions include
| i nking of functional domains, such as active sites 15 from enzynes,

gl ycosyl ati on dofishype efénserficnal vaiagegineepllyihgaall or e substaiighporpank

regions. Thﬁq%%aﬁ% em%%%h@?ﬁnl?e‘&%ﬁ{e%ﬁ&ﬂ @2 & (gr%géo%orpf)f% f'ecancﬁxpr ession
systens that nmay be Used ih the present 1 nvention. ticularly useful
systems | npblypkptidert Far exangile, fusivd pebtdins tiypiealyy emplolyilemier Squemmesf er ase ( GST)
system 20 (Pharmacia), the maltose binding protein_system (NEB, Beverl ey,
MY, the FITaE QD sBeRieY IBIPCTNE I EIRDIENECXPIgHOR AB2 BYF'R 159 st em ( Qi agen,

Chat swgrt h, 7t69r%)ogoﬂ"ﬁ§s@. %)ﬁggh%gﬁseﬂlquﬁéip Rhdn HclRiee Qi dagidneapbi nant

pepti des an pept 1 bodi earing onfy a small nunber of additional
am no aci dsimmhidbgiealty aative idkmlain, swchsis gniafiilbatytdpjtopd. fie f4cilithie acti vity of

the peptide or,.peptipody. .For 25 exanmple, both the FLAG syst and t he
6xH s syst _eﬂ?léf&(%tlgﬁ PEB‘&EFB?P“ B@ﬁﬂ%‘n@g@w%ﬁah&%afva%fl ALQF Bgel{rrilg 8 be
poorly anti g@piién RNAfM0ItAB réiRoRPbE BE\RErSRIoMs g&fy tide faBbEpuericatiod _
pol ypeptide to its native conformation. Anothe termnal fusion that is

cont enpl at e@thes updulfysipns inchide hiakingsif dpncgipnal doprainsy suchiagapliveddteat t he
- Cermenal el a0l RSRURLS RSB R i R P BB cice S0
regions.
There are various commercially available fusion protein expression
systems that may be used in the present invention. Particularly useful systems
include but are not limited to the glutathione-S-transferase (GST) system
20 (Pharmacia), the maltose binding protein system (NEB, Beverley, MA), the
FLAG system (IBI, New Haven, CT), and the 6xHis system (Qiagen, Chatsworth,
CA). These systems are capable of producing recombinant peptides and/or
peptibodies bearing only a small number of additional amino acids, which are
unlikely to significantly affect the activity of the peptide or peptibody. For
25 example, both the FLAG system and the 6xHis system add only short sequences,
both of which are known to be poorly antigenic and which do not adversely affect
folding of a polypeptide to its nati\;e conformation. Another N-terminal fusion
that is contemplated to be useful is the fusion of a Met-Lys dipeptide at the
N-terminal region of the protein or peptides. Such a fusion may produce

30 beneficial increases in protein expression or activity.
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WO 03/ 057134 PCT/ US02/ 32657 O her fusion systens produce pol ypeptide
hybrids where it is desirable to excise the fusion partner fromthe desired
pepti de owopapsitBody. I n one enbodinment, the fusion part mem/uiss2/8ishked to

t he reconbi nant pepti body by a peptide sequence containing a specific
recognition sequence for a protease. 5 Exanples of suitable sequences are

t hose recogni zed by the Tobacco Etch Virus protease (Life Technol ogi es,

Gai t hersburg, MD) or Factor Xa (New Engl and Biol abs, Beverley, MA). The

i nvention al so provi des fusion pol ypeptid jch c ri.ses.a r part of
a pepti body or p(é fg’éloé‘fsyftﬁ@s Bfoglé‘g‘%)&?'ﬂ??gﬁ?}ggh?gﬁ Vﬁl?egg%? ﬁg ria%fﬁa t§vi th 10

truncated td;3suend RslbRMpafthetfom Eh-EFde‘sﬁecﬁft)é@@iﬁékﬁ péptibad@eki 5@ agent consisting
of a truncated formof a human coagul ati on-inducing protein that acts as a

t umor bl oocembyeliment, thedutipmpartngeistlinkad tajde seqanehinant Beptibge® Ry aNos.
5,877,289; 6,004, 555; 6,132, 729; 132, 730. 6, 156 : ur opean Pat ent
No. EP 0988}3?@%86 éfef‘ﬂéleﬁcfetfé);[l I%afﬁﬁ‘—c%coref ?%gtg?ﬂ ?ei B\%nﬁ? %géae%%f%%%y or peptide,
or fragnentBxdnijRees sultbblt s&jubhded besthbiteretl@dnizdty tbé Talcco Bog-Virtio t ar get
cells. In another aspect, the invention provides deletion variants wherein
one or norEogased-itscieghnalegiey Emithershurgelis Faetop LatNpydinetand r enoved.

Del eti ons @glabg%gjeglggtﬁg at one or both term ni of the peptibody, or from
renoval of ‘one or nore reg'i dues within the peptibody am no aci d sequence.

Del eti on vari antShe2vaetastarproyidesfukiod obyipeptidea gvhieit congirisas plépt | de or
pepti body. In still another aspect, the invention provides substitution
variants prarb‘éfpﬁI?Qi’é‘go‘%hQF R?QB??B&%‘FQEESBW 1?1‘?@“%\/‘8#?&“@}{1:2‘“%{58% itution
vari agps i nghide tReseracReRTEIaTrand vRgRid: RRgkies BRI RhBis@iofaf NMore ani no

acid residues are renoved and replaced with one or nore alternative am no
aci ds, whi ctiumateddoan bfls hnmyn beagBitinatindusing/protcouthet asts asra thmer hwedr al |y

occurring. Substitutional variant era p l . .1 bodi es that
aro sl | aFe 61 Gnlenar oo BBt PaE P Sgt Bty 2t OREE  he 1 v

nol ecul es h@ye2 2% 69,13 730P6/166 D BORd Huréidah Pa6i M6. Khadgsase. Teenti cal .
Substitution variants include substitutions of 1, 2, 3, 4, 6, 7, 8, 9,

10, 15, 20, fus®n of EBF touifie moti-ddisdd PeitibRin onpgiige Qiém@imeﬁ@ﬁ?"r‘fﬁ%dy, wherein the
el S BEt 4SRN R R pypercent of Tore, of, (he art o
conservative in hednetier afjRe® uerinvertidn provides deletion variants wherein one or
more amino acid residues in a peptide or peptibody are removed. Deletions can
be effected at one or both termini of the peptibody, or from removal of one or
more residues within the peptibody amino acid sequence. Deletion variants
20 necessarily include all fragments of a peptide or peptibody.
In still another aspect, the invention provides substitution variants of
peptides and peptibodies of the invention. Substitution variants include those
peptides and peptibodies wherein one or more amino acid residues are removed
and replaced with one or more alternative amino acids, which amino acids may be
25 naturally occurring or non-naturally occurring. Substitutional variants generate
peptides or peptibodies that are “similar” to the original peptide or peptibody, in
that the two molecules have a certain percentage of amino acids that are identical.
Substitution variants include substitutions of 1, 2, 3,4, 5,6, 7, 8,9, 10, 15, 20, 25,
30, amino acids within a peptide or peptibody, wherein the number of
30 substitutions may be up to ten percent or more, of the amino acids of the peptide

or peptibody. In one aspect, the substitutions are conservative in nature, however,
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WO 03/ 057134 PCT/ US02/ 32657 the invention enbraces substitutions that are
al so non-conservative and al so includes unconventional am no acids.
ldentity wod3ssms4 arity of related peptides and pepti bodi @€Ta®sn2/bssT eadi |y
cal cul ated by known nethods. Such nethods include, but are not limted to,
those 5 described in Conputational Ml ecular Biology, Lesk, AM, ed.,
Oxford University Press, New York (1988); Bioconputing: Informatics and
Genone Proj ects, Sm'th D W, ed., Acadenic Press New York (1993)

Comput et Agal el s 2L %@a&ﬂ?ﬁ?@éya&%@a‘? nSissitsshedvaing 9&'s o™

Mol ecul ar ah@ﬂuggé/um\ggvedﬂ%hﬂja@mnggmg% Academ c Press (1987); Sequence
Anal ysis Prinmer, Gibskov, M and Devereux, J., eds., M Stockton Press,

New Yor k (1991) Idgnidty@adisimhidariy Oételateﬁpmeaandwnb@@ewnrbe reBly1073
1988 Pr ef d hods t et ne,t he r dentit
( ) - aﬁe%gez%ﬁ)\{}%ggﬁ? gié gu m th8 si%gﬁg ’ib (11. %ml%ﬁ gl%se' 'ty

of two pep‘fai e “and 4 pept| are

desi gned tOd@bﬂlaadt1he:on§}5nétafnglelerbldmtaﬁhldy@gmﬂ< AR sanwemas test ed.
Met hods to determne i tity are described in_ publicly avail abl e conputer

programs. PPYBiversitE&ress e ééorbﬁk?éﬁbrﬁlomw%@g Indorgeatics AhEeIUBhMt i ty bet ween
two sequenc r i t am package,

i ncl udi ng Cﬁ%léf%éé%eh?@tuyb‘gi egl’%cg uck%&%ﬁgew&?gkt(mf%&&%%84) Geneti cs
Conput er G Atglysibof Seqentey/Dota, Birs C,dhsffin, ANMdiaadGriffa, MIG., &lsABEanBLASTN,

and FASTA (Al tschul _et Ml . Biol., 215:403- (199 . The BLASTX
programis PEE, NI eé%?éﬁﬂ%%‘l)es?%?ﬁet‘ﬁéﬁff\%st’i aec@hﬁgﬁogyoyon %F’Eﬂeechnol ogy

| nf or gt i ong( %Q%hémﬁflﬁ}eé%t(hﬁggwéqu&@&e Aﬂ-}ﬁ%TPNﬁl@H%bsﬁH Mhilg et al .

NCB/ NLM NI H Bet hesda, MD 2 Al'tschul et al., supra (1990)). The

wel | - known BavertuxNt, edsyaM. Stoghton tPhess.rigw Aoslo (1991 )ged Gaoilldet er.HIAY | dent i ty.
25 Certain ligning two am no acid sequences nay
result in t'zéélp%\gn%ﬂ%%é %?T@% {}gggshort region of the two sequences, and
this small aligped regio ave ve sequence ldentl even t hough
there is no si g?l’feg‘? etB%@Sa%'di‘éfmnﬁ t%%’?&@é%ﬂ‘ Repes D {eptity @ 5‘?

sequences. Egb{ﬁl\%’gephﬁes 3] %)él!yﬁeﬁﬂ@ Q4 H%f)t@d(% bREISRNEE iEHvatHegnment

met hod ( GAP progra resul 30 an al'i gnmént that spans at |east ten
per cedf of Iahgestmhichbetvgieh thuf seghenceatested. mhmt@w@ﬁmsademmy/@wm 32657

described in publicly available computer programs. Preferred computer program
methods to determine identity between two sequences include, but are not limited
to, the GCG program package, including GAP (Devereux et al., Nucl. Acid. Res.,
12:387 (1984); Genetics Computer Group, University of Wisconsin, Madison,

20 WI, BLASTP, BLASTN, and FASTA (Altschul et al., J. Mol. Biol., 215:403-410
(1990)). The BLASTX program is publicly available from the National Center for
Biotechnology Information (NCBI) and other sources (BLAST Manual, Altschul
et al. NCB/NLM/NIH Bethesda, MD 20894; Altschul et al., supra (1990)). The

well-known Smith Waterman algorithm may also be used to determine identity.

25 Certain alignment schemes for aligning two amino acid sequences may
result in the matching of only a short region of the two sequences, and this small
aligned region may have very high sequence identity even though there is no
significant relationship between the two full-length sequences. Accordingly, in
certain embodiments, the selected alignment method (GAP program) will result in

30 an alignment that spans at least ten percent of the full length of the target
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pol ypepti de being conpared, i.e., at |east 40 contiguous am no acids where
sequences of at |east 400 am no acids are being conpared, 30 contiguous

am no acwOo3mbABeL sequences of at | east 300 to about 400Pamiuse2/zssds are
bei ng conpared, at |east 20 contiguous am no aci ds where sequences of 200
to about 5 300 ami no acids are being conpared, and at |east 10 contiguous
am no acids where sequences of about 100 to 200 am no acids are being

conpared. For exanple, using the conputer algorithm GAP (Cenetics Conputer

G oup, Uni veprshiWiaeheMESeoRsida; ; Madi - hdes for which
the per cen? ggﬁlencgﬂlﬁgeﬁﬁﬂe?’ T tcl)éa%y%g%%%g%%g&g?é% ik%%ged for optimal
mat chi ng of seqbndekef at lpass PO tunite @idsre beihgsohphed, Idontigtospadine as

det erm ned b%ﬂ%hﬁ al gorith Gn c%rtai n enbodi ment s ap opening penalty

: : 5, a
(which is t§pFrey 15 SCPCRH O o _Qﬂoﬁwté{)gﬁ%@%ﬁ“&g@éﬁgﬂpgt he "average
di agonal " i §Qﬁlﬁ‘z§e<ﬁ\éﬂeﬁ§l@0@onﬁ% s AAORAks RhelkRE &9&‘%%'2%)6@0 Ji1 X being
used; the "diagonal" is the sCore or nungoer asscllgne to each perfect am no
aci d match BYO athimopeaidsiacabeing conpaed, si0d alBastd Drcoxdigiand amigagridxt ensi on

penalty (which is usually,1/ ti t he gap openin penglty), as well as
a conpari so?‘}'%ﬁrgts?%?ng’i?c?’f aﬁguég?&tﬁggaamﬁ%&%wggelag Omﬁé@g- in conjunction
with the al gori tﬁgge In certain enbodi nents, a standard conparison matrix

(see Dayhoff et xample; ysigg ths unverskanuidhia G AR o aistige Capputer 5( 3) (1978)

for the PA - FX ik : cad. 20
Sci USA, 89:10 igﬂ%gﬁﬂgﬁ%%i&%ﬂsﬁé%\/{ AtéﬁscraHnBﬁgglﬁﬁ/lgé% lyggﬁt’g(ﬁaeg?g%‘%ﬁ%g rﬁb\x) is also

used by t hepatgdseéquence idantitg s @ibe detdyodhodsne sljgrtel dopartans meatchifipoef a
R0l YPIBL! oy RGSAGR e GABSHF TR LAShHSPLR deblat g, Moo (P
o) O e oumtonbo sy 4o #5338 B, UL B0 L
GAP pr ogr anfaieijatpéayd¥ithy averags dizeenalhdiee apargadingonnl” istheavreragern
pol ypept 1 do"scrmsa A AIF ARG, RRBTEFL R for BRebi b fo0EMg "t he e
number assigned to each perfect amino acid match by the particular comparison
15 matrix) and a gap extension penalty (which is usually 1/10 times the gap opening
penalty), as well as a comparison matrix such as PAM 250 or BLOSUM 62 are
used in conjunction with the algorithm. In certain embodiments, a standard
comparison matrix (see Dayhoff et al., Atlas of Protein Sequence and Structure,
5(3)(1978) for the PAM 250 comparison matrix; Henikoff et al., Proc. Natl. Acad.
20 Sci USA, 89:10915-10919 (1992) for the BLOSUM 62 comparison matrix) is also
used by the algorithm.
In certain embodiments, the parameters for a polypeptide sequence

comparison include the following:
Algorithm: Needleman et al., J. Mol. Biol., 48:443-453 (1970);
25 Comparison matrix: BLOSUM 62 from Henikoff et al., supra (1992);
Gap Penalty: 12
Gap Length Penalty: 4

Threshold of Similarity: 0
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algorithm 5 In certain enbodi nents, the paraneters for pol ynucl eoti de
nol ecul e sequence (as opposed to an am no aci d seguence) conparisons

i ncl ude twe 03osiiBowi ng: Al gorithm Needl eman et al., supr@CTASED}2657
Conparison matri x: matches = +10, msmatch = 0 10 Gap Penalty: 50 Gap
Length Penalty: 3 The GAP program may al so be useful with the above
paraneters. The aforenentioned paraneters are the default paranmeters for
pol ynucl eoti de nol ecul e conparisons. 15 O her exenplary algorithnms, gap

openi ng penal ti es, ext ensi on enalties, ¢ arison nmatrices,.

t hreshol ds of siﬂ?q g}?&t YIOSEE M4Yel Bﬁ?ﬂs‘@’gﬁ _th‘? %%rq%'ﬁcﬁaﬁzﬁm:tt?f&sén 8ﬁalinort hin
the Programiabnts WKC AfttédeltRmka0raMBe s ot $he GeRLRMREImMedA970r The
particul ar choices to be nmade will be apparent to those of skill in the

art and wi | polgespeidel compatigons felongi witle awppanialip fox endgaprdisingsthehGAE 20
DNA- t 0- DNA, 1§r othei n-to-protein, protein-to-DNA, and additionally, whether

t he corrpar? YA bet ween given pairs of sequences (in which case GAP or
Best Fi are generally preferred), or between one s ence .and a | arge

dat abase of seqﬁlecr‘?Etéé1 %‘iﬂ?‘i’d\%‘?@ﬁ the, R ARSI Op POPIX ldﬁ%df)“r”g? erred). As
used hereinge h&ﬁe%ﬁ?ﬂfgﬁbs&ﬂ@‘éﬁ%ﬁhﬁ@@éid@@tﬁﬁc CofpaAftfs ilidhde RS abbrevi ations
fol |l ow conveﬁtl onal age. See | mmunol ogy--A Synthesis (2nd Edition, E. S
Gol ub and Collewir@.en, Eds., Sinauer Associ ates, Sunderland, Mass. (1991)),
which is incorporated herein by reference for any purpose. 56 WO 03/ 057134
PCT/ US02/ 32657 AlgoriamindNeadlenian anyl. ,vape @PT0er L or D stereochenmistry
(except for Ay, which is neither L nor D) and the pol ypepti des and

conposi tions of Cheppiesenitrixi Matdhes en10Rigeli +9e a conbi nati on of
stereochem stries. However, the L stereochem stry is preferred. The

i nvenypon al so pgaypeesdtyr ever se nol ecul es 5 wherein the amno termnal to
carboxy term nal sequence of the amno acids is reversed. For exanple, the
reverse of a nol @ﬁﬁkﬁn AYeRgnt ke normal sequence Xl - X2-X3 would be

X3- X2-X1. The invention al so provides retro-reverse nol ecul es

The GAP program may also be useful with the above parameters. The
aforementioned parameters are the default parameters for polynucleotide

molecule comparisons.

15 Other exemplary algorithms, gap opening penalties, gap extension
penalties, comparison matrices, thresholds of similarity, etc. may be used,
including those set forth in the Program Manual, Wisconsin Package, Version 9,
September, 1997. The particular choices to be made will be apparent to those of
skill in the art and will depend on the specific comparison to be made, such as

20 DNA-to-DNA, protein-to-protein, protein-to-DNA; and additionally, whether the
comparison is between given pairs of sequences (in which case GAP or BestFit
are generally preferred) or between one sequence and a large database of

sequences (in which case FASTA or BLASTA are preferred).

As used herein, the twenty conventional amino acids and their
25 abbreviations follow conventional usage. See Immunology--A Synthesis (2nd
Edition, E. S. Golub and D. R. Gren, Eds., Sinauer Associates, Sunderland, Mass.

(1991)), which is incorporated herein by reference for any purpose.
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wherein, as above, the amno termnal to carboxy term nal sequence of am no
acids is reversed and residues that are nornmally "L" enantioners are

al tered twotob®s7130 "D' stereoi soner form Stereoi soners (@CFUSIIBAAT NO
acids) of the twenty conventional am no acids, unnatural am no acids such
as a-, a-disubstituted am no acids, Nalkyl amno acids, lactic acid, and
ot her unconventional am no acids may al so be suitable conponents for

pol ypepti des of the present invention. Exanples of 15 unconventional am no

acids include, without Iimtation: i noadipic acid, beta- anj.ne,

bet a am nopr opi Rt Aty Bie M A R e Bl i e Rigel g el
am nocapr I OkhichGk ﬂ@itlﬂﬂﬁm@ieﬁtzﬁﬁ%&pcﬂy‘p tidedadaioBlokiishs 6f A6 ipfbserM nopi nel i c
acid, diam nobutyric acid, desnosine, diam nopinelic acid, diamnopropionic

acid, N ethyivghijei mey comprisng eeplingioneof skareashymissiiase Havgver. Miedk oxyl ysi ne,
20 hydr Oxyp[%t%eioc m'i t%i?e%@Pe%ﬁeHeT&? HV _tii Snoelll(g*‘cgJ gor\}iades r'%ve sterI]P{(%lgcluYeCsi ne,
sar cosi ne, e Ehyllsl o1 Buci ne, e ﬂycl) vali he, norvali'ne, norl eucine,

orithime, 4wheieth te)piind teiinay tCaitnyeimihanalencEofNhblabkifid ddi@t eyl | ysi ne,
F--N-acetyl |l ysine, O phosphoserine, N acet él serine, N-fornyl nethionine,

3- net hyl hi st§Versae, For exsmpie kg spyeiseof soRlaculefipvimedhaineranal sssyeraerer sinil ar
am no aci ds~ar 1 5.a¢1 d 4 ; I 10 ly, unless
speci fied ot}%g%w‘g (gael?%? ﬁ%s%zegtl - ﬁgﬁwg%u no?%%gﬁé%e?ﬂ r aﬂr%géerae ﬁl‘ﬁ%%%m eoti de
sequences i svhetein, 55 abone;, tHetaenihe tdrmieh b chirb@ot temminafseqaanbt ef ahimanded

pol ynucl eoti de sequences is .referred to as the 5 directiopn. The direction
of 5 to 3 aClaﬁjHifFY%?Fdoﬁ‘ndﬁS\%@‘éeﬁttﬁW Rl Xrﬂpf’%aﬁ“@“}ﬁésraéi? F‘E‘Heg PUE the

transcig pti ep” dicksdodnRfora® Sequence regions on the DNA strand having the
same sequence as the RNA and 57 WO 03/057134 PCT/ US02/ 32657 which are &'
to the 5 end of Stemeoifaers fags Pranpino agids y offthe ety econysntianas amimam

PEaueneeS SENERS G ST Rl B R 05 RETBAS ST, o
to as "dowggid{LRMasS 8RHERGASand thdrlun¥brvVenBnARRERFdRIseHay A3s b@m no acid
resi dues can be divided into classes based on their common side chain
properti es: sditabeesnprnetdy doopsiyisiptidesaifahd presqulinventiyn. Kadnaples ¢fval ; V),
b\;\ ?Ci nleS ( Leﬂﬁconlvéﬁtic!nsa%r?u%%i a@?ds(irllcllgc-le, %t’hoarl?rlmitzﬂleon( aPrrh?ri-ani)pic egc}f %E:t%p han (Trp;
alanine, beta-aminopropionic acid, aminobutyric acid, piperidinic acid,
aminocaprioic acid, aminoheptanoic acid, aminoisobutyric acid, aminopimelic
acid, diaminobutyric acid, desmosine, diaminopimelic acid, diaminopropionic
acid, N-ethylglycine, N-ethylaspargine, hyroxylysine, allo-hydroxylysine,
20 hydroxyproline, isodesmosine, allo-isoleucine, N-methylglycine, sarcosine,
N-methylisoleucine, N-methylvaline, norvaline, norleucine, orithine, 4-
hydroxyproline, y-carboxyglutamate, e-N,N,N-trimethyllysine, e-N-acetyllysine,
O-phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-
hydroxylysine, 6-N-methylarginine, and other similar amino acids and amino

25 acids (e.g., 4-hydroxyproline).

Similarly, unless specified otherwise, the left-hand end of single-stranded
polynucleotide sequences is the 5' end; the left-hand direction of double-stranded
polynucleotide sequences is referred to as the 5' direction. The direction of 5' to 3'
addition of nascent RNA transcripts is referred to as the transcription direction;

30 sequence regions on the DNA strand having the same sequence as the RNA and

57



Phenyl al ani ne (Phe; F), and Methionine (Met, M. 10 2. Neutral Polar:
Gycine (Ay; G; Serine (Ser; S), Threonine (Thr; T), Tyrosine (Tyr; Y),
Cyst ei ne WOWs/H05Mp4 G utamne (Au; Q, Asparagine (Asn; RCTI/ts02i32657

Norl eucine. 3. Acidic: Aspartic Acid (Asp; D), Qutamc Acid (GQu; E); 4)
Basic: Lysine (Lys; K), Arginine (Arg; R, Hstidine (Hs; H. 15 See
Lewn, B., Cenes V, Oxford University Press (1994), p.11. Conservative

am no acid substitutions nay enconpass unconventional am no acid residues,
which are typidg, éy'tbﬂfeojv'gfi’&afﬁgﬂyA%ﬁwn?)?hreQ@fghje&i?o i‘ﬁﬁ@%@e s rather than
by synthesis 1 n biological systens. ese 1 nclude, w tho I'mtation,
pept i doni neséquenanl sequeace regioas sedhaoDNANtant dadvih g thessaafe saquonoe acihd 20

noi eti es. -conservative suybstitutjons may involve the exchange of a
member  of “%ﬁ@ B ¥ ik ated é%ﬁf’@ét e o BARL IRSCE R stIRER D ass. |1 maki ng
such changesiowreodlkOich@scertai n enbodi ments, the hydropathic index of

am no acids may be considered. Each am no acid has been assigned a

hydr opat hi ¢ i nde Si i t. Ldqr I.Ci . charge 25

char actfSl eristics. ﬁ%ﬂg;’yaa?%ggﬂsegltg%tc%go F éﬁgr (%i)(l;h%ggﬁ é\%dl?gl%dili&o Cﬁ’éﬁeéi ne

(+3.8); phbmgdahshwin®n{maen )¢ ckais popeeiesystine (+2.5); methionine (+1.9);

alanine (+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8);

tryptophan (-0.9) Neuhlogidi®ploble:3ATaninB (Bld; 29, ValadlValhvsiidiche (es: 2)

glutamate (-3.5); glutamne (-3.5); aspartate (-3.21); asparagi ne (-3.5);

lysine (-3.9); and akyi lpkecipe (I Ds&refpeodlros P34 rpevpusofI@2687, The

i nportance of the hyﬁﬁe%g?aﬁe{}ﬁ e‘i{ﬁkn@ ﬁ&ﬁ gfleh'[fgrﬁge '@l&ecg@f erring interactive
efnis’ Nt ne-

bi ol ogi cal function on pro underst 0o art. Kyte et al., J.
Mol . Bhol ., 157,1Q5- 982). .1t d.s kpown.that cgrtgi n am aclds may be
subst ?{)ut ed for2'oﬁ—ﬁelmﬂ%' é%’l’cb%e ?@Vi b,r{"?] erél}enﬁte&r ﬁ?%‘ﬁ“é‘ﬂ%?@“i mex or
score and 5 still reTgiosina sTyw | &), Wyted@ qaks;aat) Vitwamin® (@ki; ng)changes
based upon the hydropathic index, in certain enbodinments, the substitution
of amino acids whoseASPRjRERHEATE B)i rradNslesgiseni thin 2 is included. In
certain enbodi nents, those which are within 1 are included, and in certain
embodi ment s, t hdseaiehispagiccAcigr(dspiia), GetdmiclAcidt(Glg B)l so under st ood in

the art that the substitution of |ike am no acids can
4) Basic: Lysine (Lys; K), Arginine (Arg; R), Histidine (His; H).

15 See Lewin, B., Genes V, Oxford University Press (1994), p.11.

Conservative amino acid substitutions may encompass unconventional
amino acid residues, which are typically incorporated by chemical peptide
synthesis rather than by synthesis in biological systems. These include, without
limitation, peptidomimetics and other reversed or inverted forms of amino acid

20 moieties. Non-conservative substitutions may involve the exchange of a member

of one of these classes for a member from another class.

In making such changes, according to certain embodiments, the
hydropathic index of amino acids may be considered. Each amino acid has been
assigned a hydropathic index on the basis of its hydrophobicity and charge

25 characteristics. They are: isoleucine (+4.5); valine (+4.2); leucine (+3.8);
phenylalanine (+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine (+1.8);
glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3);
proline (-1.6); histidine (-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (-3.5); lysine (-3.9); and arginine (-4.5).
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be nade effectively on the basis of hydrophilicity, particularly where the
bi ol ogicall'y functional peptibody or peptide thereby created is intended
for use iwo ofdusbl ogi cal enbodi nents, as in the present ®azAIS0Y/sesErtain
enbodi ments, the greatest local average hydrophilicity of a protein, as
governed by the 15 hydrophilicity of its adjacent ami no acids, correlates
with its imunogenicity and antigenicity, i.e., with a biological property
of the protein. The follow ng hydrophilicity val ues have been assigned to

t hese am no aCighg%ﬁbg§ﬁﬁéoﬁ&9%§bﬁ§m§ mggmszﬁn&§~% g %%; aspartate (+3.0

1); glutamate (+ serine asparagi ne &l ut ani ne
(+0.2): gl ymte:mct(x@:)blolbgrcelcfnnct’t&)n(orﬂzﬂpl@te‘iﬁ is upidetstond if tHe ft. Ryte eahRY NE

- ; -1.0); h -1.3 |
08 Mool i M B RDEDNG: g e grs Ryl eyt ot ani ne
d haR AL T
gygr (5))phlalnl CFL'EB;HE/% | ues oﬁeﬁaﬁptagﬁﬁmg%gg\sﬁgﬁt S, Cﬁ)e&lgg nsldt&l?tgﬂ (’iogéngno ani no

aci ds 5vvhosEtllhgﬂ@mnpmﬂnla;ﬂbuqlogladtlwesvmy eInvmalhnglclﬁmgSS based up@dthei N certain

nbodi t ose. which are thin 1 are.included, and in certain
gnbgd: ?rggt :h rﬂB%tBIC\AP‘fkﬂ‘r fp cegfag m%)dinﬁﬁmﬁr&g%lsu%@“ﬁ%?fémg@ AcHBARBG epi t opes

from primar jyd@ehatRicakliles SEWUANCESisQRIhR!. 1ASESaiR EmBYELRRN {Hoﬁét y. These
regions are also referred to as "epitopic core regions.” Exenplary amnino

aci d substi Whtthﬂﬁ% within sleare fupluded; andlialsesain epdlodiments thosOwOBU05T.334
PCT/ US02/ 3283 @ﬁ%ﬂe 2 AmM no Acid Substitutions Oiginal Residues
Exenpl ary Subslil fons Preferred Substi tutions Ala Val, Leu, Ile Val Arg

,I&Iyz Sg’) n, GAf] . Als_ %ﬁ 1:83&6%0 u%eﬁétg%%nm the GR ,BE% %eGAEEut}ggqp gbﬁbke a@ffgs}o pgég camq/as A|S§ir
H's Asn, G PBe mlaliéeffé¥telidh the basis of hydrophilicity, particularly where the
biologically functional peptibody or peptide thereby created is intended for use in
immunological embodiments, as in the present case. In certain embodiments, the
greatest local average hydrophilicity of a protein, as governed by the
15 hydrophilicity of its adjacent amino acids, correlates with its immunogenicity and

antigenicity, i.e., with a biological property of the protein.

The following hydrophilicity values have been assigned to these amino
acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 = 1); glutamate (+3.0
+ 1); serine (+0.3); asparagine (+0.2); glutamine (+0.2); glycine (0); threonine (-
20 0.4); proline (-0.5 + 1); alanine (-0.5); histidine (-0.5); cysteine (-1.0); methionine
(-1.3); valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-2.3);
phenylalanine (-2.5) and tryptophan (-3.4). In making changes based upon similar
hydrophilicity values, in certain embodiments, the substitution of amino acids
whose hydrophilicity values are within +2 is included, in certain embodiments,
25 those which are within +1 are included, and in certain embodiments, those within
#0.5 are included. One may also identify epitopes from primary amino acid
sequences on the basis of hydrophilicity. These regions are also referred to as

"epitopic core regions."

Exemplary amino acid substitutions are set forth in Table 2 below.
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Ile Leu, Val, Met, Ala, Phe, Leu Norleucine Leu Norleucine, Ile, Val, Met,
Ile Ala, Phe Lys Arg, 1,4 Diam no-butyric Arg Acid, dn, Asn Mt Leu,

Phe, |l e wow3/oPhet Leu, Val, Ile, Ala, Tyr Leu Pro Ala d pCTE&s02/I%67 Al a,
Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser Phe Val
Ile, Met, Leu, Phe, Ala, Leu Norleucine A skilled artisan will be able to
determ ne suitable variants of the 5 polypeptide as set forth herein using
wel | - known techniques. In certain enbodinents, one skilled in the art may
identify suitable areas of the nol ecul eTgqu may be changed w t hout

destroying activity by targeting regio believed 60 WO 03/057134
PCT/ US02/ 32657 to be inportant fAmirmcA¢idiSupstithfiozertai n embodi ments, one
can identi f y—restrdues—antd—portions—ofthenplecyles that are conserved
anong si nm | prOpeipel Residues | pdixgpapary Gebstithtiorser { drafesmth Sdbstemichs even ar eas
that may bel i nportgpnt for [biological _acfivity or for s cture may be
subject to gg_n_g_er\f/g‘ ive am no a(‘ig%ﬁSL%lhgltfti tutions withd@dt destroyi ng the
bi ol ogi cal f@acti vi tArgor wi thout a]iyg;rcﬂg,l Xsn af fecting theppol ypeptide
structure. Wﬁg@ﬂ‘yﬁne skitted i the—artcan—+eview
structure-functi o®8t udi es| i denBlh#lHgA$Rsi dues in si nfGlmr pol ypepti des
that are i nportantAsf)or actjvity efi, @hrygiure. In view @flu such a
conpar i son, rene—can—predi-et—the—inportance—of amno 10 acid residues in a
protein tha\t corr &pond tol anmi no abeémdAdesi dues Wwhi ch ar8er i mportant for
activity or{ struc einsimlar,prol.eins. One sKitted i theart] may opt
for chem cald y si trng ar_amlno aci ég%gzglgtlfQ?RJtl ons | for SUC‘ﬁsrbr edi ct ed
i nport ant Glu Asp, Gln, Asn Asp

Gly Pro, Ala Ala

His Asn, Gln, Lys, Arg Arg

Ile Leu, Val, Met, Ala, Phe, Leu

Norleucine
Leu Norleucine, Ile, Val, Met, Iie
Ala, Phe
Lys Arg, 1,4 Diamino-butyric Arg
Acid, GIn, Asn

Met Leu, Phe, lle Leu

Phe Leu, Val, Ile, Ala, Tyr Leu

Pro Ala Gly

Ser Thr, Ala, Cys Thr

Thr Ser Ser

Trp Tyr, Phe Tyr

Tyr Trp, Phe, Thr, Ser Phe

Val Ile, Met, Leu, Phe, Ala, Leu

Norleucine

A skilled artisan will be able to determine suitable variants of the
5 polypeptide as set forth herein using well-known techniques. In certain
embodiments, one skilled in the art may identify suitable areas of the molecule

that may be changed without destroying activity by targeting regions not believed
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amno acid residues. One skilled in the art can al so anal yze the

t hree-di nensional structure and 15 am no acid sequence in relation to that
struct ur ewpr3®s1B4 ar pol ypeptides. In view of such infor®ariusn/3mee
skilled in the art nmay predict the alignnent of amno acid residues of an
anti body with respect to its three dinensional structure. In certain

enbodi nents, one skilled in the art may choose not to nmake radi cal changes
to amno acid residues predicted to be on the surface of the protein,

h 2 d h h
ol ccul es. ONrEBOBH Bty FEHA R PR R TR BE RS T o e

cont ai ni Ng gdsiorgd:R of M ﬂ@le@ﬁl’eﬁlt}ﬁUQ%chhSéHdélrhnﬂing%@ﬁﬂaqﬂi@tlﬂ@Cblam no acid
residue. The variants can then be screened using actlvugy assays known to
)

those ski | | edypepiidéfe Tacertaigearodinenih exen ¥eas taatn"eax@%an@ Bioker

informatio out covered that
a change t gb ] 055:? |Cgldﬁt§%r g‘?ﬁ Sgijci)m@% %‘W gm %ﬁé&?@éﬁ%& I:avfgtl ggﬁj tagc%s/ed

undesi sabl ysubetugesk witkouddsstidyaly e drlldgicdl ycti Mar dramitiousedversiich a change
may be avoided. In other words, based on information gathered from such
routine exgECHReMeOlHFBLdKFYEHS n the art can readily deternine the

am no acids where further substitutions should be avoi ded either alone or
in conbi nati on whdditionslby, ongekitted xtheag caBeviay B85 LBACPETNASE2/ 32657 A
nunber of s ific di ction of
secondary Ssids ntrkttymrgere& He% 1%%'[11 a(}?)%l}}ﬂ%ﬁedeg ?1%) a% é?tgrtlttfaﬁﬁaﬁuit? ZP? 499- 427
(1996), Chaticalrealn v1e‘Blc£f@hﬁsz\ Sdilﬁp'ans&aﬁ (ot :ca@ @feﬂ% tHeligipbytancehefanegho al . |
Blochenlstry 113(2):211-222 (1974); Chou et al Adv. E z%inol. Rel at .

Ar eas 1ol . Bil%re“du«@%?lMaSP@teil&ﬁ‘aé i‘g’i%)’on@‘?c?ﬁ“é‘? agifl residugs W‘Wg\/ ©Bi ochei n.
47:251- 276 Pt Sty or strﬁbt‘?lpé%%nfﬂar’ 18830 O 8filled 9 He-artNREEOVET
conput er prograns are current aval 710 assi st wth predicting
secondary sbpsufot a:l’rem1czﬂ]yes1mdalfmd1nofac1|drsaustxtmumlg fosechpdaligtedimpectant e i s based
upon honol ogy. node| i n For exanple, two pol ypeptides or proteins which
have a sequ&hté &° FIPV;of greater than 30% or 10 simlarity greater than
40% of ten have sim |l ar structural topologies. The recent ﬁ%éowth f the

protein structurQPeaﬁﬂ@%§§@e@ﬁﬁB¥aﬁﬁ@“ﬁVﬁ%@ﬁ@He%ﬁﬁﬁﬁEéﬁw- Hetbility of
secondary SLLUGLA Loeqldtck Wi tl&‘i’ts%&g:h B ogfpe%ll@de‘éi STn WeNin a

pol ypeptide"s or protein"s structure Aci d. Res.
of such 1nformat10n one skilled in the art may predlct the alignment of amino acid

residues of an antibody with respect to its three dimensional structure. In certain
embodiments, one skilled in the art may choose not to make radical changes to
amino acid residues predicted to be on the surface of the protein, since such

20 residues may be involved in important interactions with other molecules.
Moreover, one skilled in the art may generate test variants containing a single
amino acid substitution at each desired amino acid residue. The variants can then
be screened using activity assays known to those skilled in the art. Such variants
could be used to gather information about suitable variants. For example, if one

25 discovered that a change to a particular amino acid residue resulted in destroyed,
undesirably reduced, or unsuitable activity, variants with such a change may be
avoided. In other words, based on information gathered from such routine
experiments, one skilled in the art can readily determine the amino acids where
further substitutions should be avoided either alone or in combination with other

30 mutations.
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27(1):244-247 (1999). It has been suggested (Brenner et al., Curr. Op.
Struct. 15 Biol., 7(3):369-376 (1997)) that there are a |limted nunber of
fol ds i n wOogB®&EMN34 pol ypepti de or protein and that once a e@cirtisoaszssunber of
structures have been resolved, structural prediction will becone
dramatically nore accurate. Additional nethods of predicting secondary
structure include "threading" (Jones, D., Curr. Opin. Struct. Biol.,
7(3):377-87 (1997); Sippl et al., Structure, 20 4(1):15-19 (1996)),

o Neth. Envyni nube: aisspuBe prbBoYSnch R SEngT® EPEtREpt " AN,
Sci ., 84(13)4RbRy §AR%urt. 1887 MoultaN LyrE\Op. Ut BRRGIY, (4 yroaoed7 (1886, Hol m

supra (1999), and Brenner, sg&ra (1997)). In certain enmbodiments, peptibody
vari ants i nchowe ajl Poobghiatyobd (@232t S(1924); Whev ef ¢ dtiechstisips e

| ycosyl at i i Les as.a_ N-ljnked.glyvc t) I 1 €n: ,deen added
2o he” papt Pl e R BTHE By Pl it AP SE LA, A M Cnigh 2 aben B1C
sequenge: AsAg H{99€) CAbu ASdl-, AnkhRev. \Bagdneinl) 47105 13@T6ned @hod o ek due

designated as X may be ang am no acid residue except proline. The
subst i t ut i oBiopbys. dd@0:B66ASHLLHM -nNloseqVET.CEBIPYIFE BraZARy FSICETEHIY% sequence

provi des a t i . \: it LO I

s bonyar at S ARe 8 stE Wil Bl ool AERMGE OOl m AV SO,

substi t ut i ongowdirg birn@hirgiiniedsed uporsharglogneedelitd. Fermwapkntvexi sti ng
N-Iinked carbohydrate chain. ,a!éﬁo provi ded .‘%15 a rearran emt;{)‘% of N-linked
car bohydr at BOlYR#AidRsOnAeieEIS VR e dgsbenge W%Ofggrﬁi%‘s@?% n°Sites
(typigglly %1'&9%&91 Bltethn 408! el HaVe GG Sirt@lraPloBoRkicll Tat deand one or
nmore new N-Ii nke ites are 5 created. The invention al so provides

"deri vat i vegtowthaf thepodteidetipeptil botbass (BPE) hagpronisigi thlsackéns ot her t han,

or in addition.to,..insertions, . deletions, or subsiitutions am no acid
resi dues. PP@E‘&I%HW ,O?fef‘@nﬁ%ﬁiswcgtg i Bﬁgud&r?geﬁlgg\(}%&é?}tnu%beﬁgg ﬁ)];%q’, and

i ncl ude for wexaPpalypephass Grlprdeind sigiciird. NSaaliolrrdrsd., Nugil dsid. Résher or gani c,
and 10 inorganic noieties. Derivatives of the invention nmay be prepared to

i ncrease  cE7QUR44-2AT(199P. - Tt ibpebesh sysgrsirdi Bsuyier @ralaky hErdéétgned to

i npro t ar get,i . i 0, [Wele i .cel tissues, or
or gandS Bxelial o aBePIE I ri et PERReL R bR OeR RRE 8 kRS L0 The
fol | owi ng npeiiybépstateiod protdiavad bee bnewdeaitical number of structures have been

resolved, structural prediction will become dramatically more accurate.

Additional methods of predicting secondary structure include "threading"
(Jones, D., Curr. Opin. Struct. Biol., 7(3):377-87 (1997); Sippl et al., Structure,
20 4(1):15-19 (1996)), "profile analysis" (Bowie et al., Science, 253:164-170 (1991);
Gribskov et al., Meth. Enzym., 183:146-159 (1990); Gribskov et al., Proc. Nat.
Acad. Sci., 84(13):4355-4358 (1987)), and "evolutionary linkage" (See Holm,
supra (1999), and Brenner, supra (1997)).

In certain embodiments, peptibody variants include glycosylation variants
25 wherein one or more glycosylation sites, such as a N-linked glycosylation site, has
been added to the peptibody. An N-linked glycosylation site is characterized by
the sequence: Asn-X-Ser or Asn-X-Thr, wherein the amino acid residue
designated as X may be any amino acid residue except proline. The substitution
or addition of amino acid residues to create this sequence provides a potential new

30 site for the addition of an N-linked carbohydrate chain. Alternatively,
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15 One or nore of the peptidyl [-C(ONR-] |inkages (bonds) have been

repl aced by a non-peptidyl |inkage such as a -CH2-carbamate |inkage
[ - CH2- OC(WpMBR0F713400 phosphonat e | i nkage; a -CH2- sul f onam aeT[GSCHR26S( O) 2NR- |
| i nkage; a urea [-NHC(O NH] linkage; a -CH2-secondary am ne |inkage; or

an al kyl ated peptidyl 20 linkage [-C(O NR6- where R6 is |ower alkyl];
Peptides wherein the NNtermnus is derivatized to a -NRRL group; to a
-NRC(OR group; to a -NRC(OOR group; to a NRS(O)ZR group; to a

-NHC(O) NHR group,. where R.and Rl are hydrogen or with the
provi so thaStUbFi“élhanWﬂléPghﬁ’&at% {SrSeAYcE gt remeve 33 e&‘m‘%ﬁ‘gﬁ ﬁ%fﬁdde group; to

a benzyl oxy, &@ﬁydte Miin, ( KRG p¥¥ided 9B RTan Em&ﬁ’c &mﬁﬁ@d&m?a@w -
group haV|n m1lto 3 substituents on e phe ring selected fromthe

group consi dtamsgvheuxém loogver mtddyﬂlinkbd\mcowmw;te& ftb/mr:'dly thasgt thatow®; and

Pepti des wherei thefré Cter us .i s derlvatlz&d géORZ 30 where R2
i s sel ect ed P VB LRGP ASC SRRt 3G °BF OF BIREF AT W‘egr? S WD 03/ 057134
PCT/ US§2/ 32684ied- NR3R4 where R3 and R4 are independently selected fromthe
group consisting of hydrogen and |ower alkyl. By "lower"” is nmeant a group

having from1 togﬁ LR  disc dgﬂ%wdééjddetn'vgp@ésl’ Yhat RAldel oAb RIS tRhridgdi vi dual

am no acids may be intro 5 1nto the polypeptides or conpositions of
the i nvent i modificatiematiherghdnapyiatagditami tnonsatoe, ddstichsesr wbstithigonsebt i de wi th

ST de ool nsBOEHENATeS dSratl: teRof ARG Ay peRRkbmBRaryRd ToeT T and

am no term falude e KYRPIdTeNeRRalRABINSAyivh }t)(klyﬁlb!féchﬁl €, dlier @kdalc, add
carboxylic acid anhydri des. Derivatization with these a ents has the effect

of reVBrsi nglorgaelqzlnmeg@s dpertvaE vesyafithy inverignduas be prepated &uinceBie r eagent s
for deri va%%z %%HJ(}%F%% gtﬁ’g’r&&a‘%ﬁh befﬁéss %‘éﬁ%l Oxaﬁréeﬁhgoesters such

as net hyl phospha pyri
chl or obor ohyaq;ramd;efor tﬁdpdpltlbbdbbﬁrtﬁ:elmﬁﬁwll&aﬁﬂsﬁesaﬁt okgafid. net hyl i sourea; 2,4

pent anedi one; an%Xgrgpl%;yage%%%\?easir?clgc?é I?ll()%/e%lgsd WLE?I%ICI’;[ c|>n(23norvr\£1§rre1 09 tI yoxylate.
following modifications have been made:

15 ¢ One or more of the peptidyl [-C(O)NR-] linkages (bonds) have
been replaced by a non-peptidyl linkage such as a -CH;-carbamate
linkage [-CH,-OC(O)NR-]; a phosphonate linkage; a -CH-
sulfonamide [-CH,-S(O),NR-] linkage; a urea [-NHC(O)NH-]
linkage; a -CH,-secondary amine linkage; or an alkylated peptidyl

20 linkage [—C(O)NRG— where R® is lower alkyl];

e Peptides wherein the N-terminus is derivatized to a -NRR' group;
to a -NRC(O)R group; to a -NRC(O)OR group; to a -NRS(O):R
group; to a -NHC(O)NHR group, where R and R! are hydrogen or
lower alkyl, with the proviso that R and R! are not both hydrogen;

25 to a succinimide group; to a benzyloxycarbonyl-NH- (CBZ-NH-)
group; or to a benzyloxycarbonyl-NH- group having from 1 to 3
substituents on the phenyl ring selected from the group consisting
of lower alkyl, lower alkoxy, chloro, and bromo; and

e Peptides wherein the free C terminus is derivatized to -C(O)R?

30 where R? is selected from the group consisting of lower alkoxy and
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Arginyl residues may be nodified by reaction with one or several
conventional reagents, anong them phenyl gl yoxal, 2, 3-butanedi one, 1, 2-
cycl ohexawedBosa34 and ni nhydrin. Derivatization of argini RETMS92/8066B
requires that the reaction be perfornmed in al kaline conditions because of
t he high pKa of 20 the guanidine functional group. Furthernore, these
reagents nmay react with the groups of lysine as well as the arginine
guani dino group. The specific nodification of tyrosyl residues per se has

been studied extensivehy, wth partiscul ar, interest in introduci spectr al
| abel s into tyrosyl &@sﬁdﬁ’&r% "F‘éla#cﬁr%wdﬁ?etnlqelgf%gﬁ%%tecd %?lgg%engrﬁﬁﬁgcorrpounds
or tetranitronet hane.co35ssss 15M0mRANd IWeRaREY! By et & magt a

tetrani tronet hane may be used to formO- acetyl tyrosyl species and 3-nitro
derivatives, respect igrelyhavag frosyl todi ehebagrab@ips (aspartyl or glutanyl) may
be selectively .Eie by .r.eaction.w.t.n car L1 - -N-R ) such
as 1-cycl ohexyl [@gcktéc-’naﬂ]ﬁr ‘E‘ﬁS’IfFﬁE}?QS(O }%@H@Pz)ﬁ agﬁﬁ%%@ﬁ %%gg@?}trdﬁ%d\l'

1- et hys - 3- (iﬂto&ﬁ@?d)l@pébtﬂieﬂbf@xﬂp’dsﬂﬁmk WE dhe30vepdbhodlirdattidg tarfated Mainoor e,
aspartyl anac'i:ggl ut anyl residues may be converted to asparagi n%l and
gl ut am nyl jesidues dythe petide oYithain oreameBer (WRzIngmgentghat i r e3P I5F 134

FICTI US02] 320550 Fitl QIO o ANGLARRATAGEDY b £31 JURSEdMofifd RUENt |y

deani dat ed T8RS correspondi ng gl utany nd aspartyl res es.
Al ter nat i vedx¢mpldigse resi dues may be deam dated under mldly acidic

conditions. Either form of these resiﬁues falls w{lth' n the scog}g of this
i nvention. 5 DerXsHii 284 AHHAETRING] FFARSITERATC RgERT YINSUELRE Of OFST

Crossqhin k: %glfc}xt}}ﬁc aB8Rhh QD BkLatfodRet @R addtisinvatticgfect & a

wat er -1 nso e support trix or to other macronol ecular carriers.
Commonl y usedersingsis> ¢Hargel efghabeinys rasidotu dethersugtable reagents for

1, 1- bi s(di azoacet.yl ) - 2- phenyl et hane, gl ut ar al dehvde, . N\ r ci ni m de
esters, for 5%58&%%%%11’5@13_8}1% 'ﬁﬁ:’lft?ﬁnﬂl_-gafﬁq%§ é?cﬁ%éjﬁ li[%g%eczs g p’%ﬁ&%ﬁmcp i onal 10
i m doest er Spichifmitid) yHistt phodphhiedyyridgie e ofboohyarids;3' - di t hi obi s
(succinim dlill propionatée), and bifunctional nalein des such as
bi s- N- mal ei wingrobenzedesdioaireacidbd)meshtylisoyrgn: Zefbpersangdiomea@dnet hyl - 3- [ (p-
azi do Senyl di t hi o% rQpl ol m j % oactivat abl e i nternedi ates t hat
are @ pabl ?éargflm%‘ rﬁc‘%g yé?‘%%egﬁoﬁks{t? E’?ﬁgle]g%'r esence of light. Alternatively,
reactive 15 wat eArdimyd@bdibes nit e ©0&ifisdbhraasticy aithgan obsewiale- act i vat ed
car bohydrat es and .
conventional reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-
cyclohexanedione, and ninhydrin. Derivatization of arginine residues requires
that the reaction be performed in alkaline conditions because of the high pKa of
20 the guanidine functional group. Furthermore, these reagents may react with the
groups of lysine as well as the arginine guanidino group.
The specific modification of tyrosyl residues per se has been studied
extensively, with particular interest in introducing spectral labels into tyrosyl
residues by reaction with aromatic diazonium compounds or tetranitromethane.
25 Most commonly, N-acetylimidizole and tetranitromethane may be used to form O-
acetyl tyrosyl species and 3-nitro derivatives, respectively.
Carboxyl side groups (aspartyl or glutamyl) may be selectively modified
by reaction with carbodiimides (R'-N=C=N-R') such as 1-cyclohexyl-3-(2-
morpholinyl-(4-ethyl) carbodiimide or 1-ethyl-3-(4-azonia-4,4-dimethylpentyl)
30 carbodiimide. Furthermore, aspartyl and glutamyl residues may be converted to
asparaginyl and glutaminy! residues by reaction with ammonium ions.
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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 nay be enployed for protein
i rmobi | i 2&0i03/05716% her possi bl e nodi fications include hydr exyltsn2/zaespf
proline and |ysine, 20 phosphorylation of hydroxyl groups of seryl or

t hreonyl residues, oxidation of the sulfur atomin Cys, nethylation of the
al pha-am no groups of |lysine, arginine, and histidine side chains
(Creighton, T.E., Proteins: Structure and Ml ecule Properties, W H.

F & Co., San Francisco, pp. 79-86 (1983)), acetylati f th
N Corm nal an neOMHIN frecBhuoRRel EHbe TareaBrear B s v nal 25

car boxyl Qr&%por&@glgﬁt?ﬂy‘f ahd 28t PDeGHh QS DEShANER) thebdTREQAVE @B Or nore
characteristics 1ncluding anti-angiogenic activity, solubility,

absor pt i on, bbiaiuditedimdeahfildly dadicganditiohre Fithee fas affibese spmpdnen dalls
Alternativelé .qﬁrivatiﬁﬁg nDi%ties may result in conpounds that have the
same, or esYERHAF FSPPEREDLLINECIY AL act eri stics and/or 30 properties of the

conpoupd that i speg¥atationaith BEtnctiohel 4ehetié fefileyr @bisclidatig el y el imnate
or attenuate any undesirable side effect of the conpounds and the like. 65

WO 03/ 05713reptidey essbeir meHonal deripdivgelte bV atchénsphbieiProTh MY ohiomay be
h d at , vel | i f th
commaond ey AR e U, ol TRERE, lecABinALQh O 11

conmpound may ons nor e’ conpat i he ¢

cel | . For El,1a94(diazodebsi)-1-phédyethpregtlataradetyds Ndgtitoxyaptinimitied codons are
known in the art. Codons may be 5 substituted to elimnate restriction
sites or totsieie fopexamnle stersarith fagidgpalicyigacid, famabitupelondt 4 i n processi ng

of thgoDNA in‘]ﬁd%&?eriﬁhcﬁﬁ&iié@dﬁﬁé&in' gh-esﬂ;&esu\éﬁfag ghegidlibgker and peptide DNA
sequences may be nodifired"to 1 nclude any of the foregoing sequence
changes. Th(ss¢ciailnidytpatipfinas) i amddifusctietal mateimites sehi agibis-Nanalemsidoet c.

di scussed herein apply equall 0 | aspe of the present invention,
i ncl udi ng 1385{9{@%?}%‘?’?{‘%&%&% %Sp%’%% ?ﬁ@gﬁlyﬁ'ggm'de dimers and nul tiners,
linkers, ang¥siNchISHthio]pebpidilnadad {ikld fHdeoastiidthiad idteinidafidthatead revi ew

structure-function studies  identifying residues in simlar peptides that
are i nport apapablsrof demiing expsdinks in thetpugsence aflight. edlterpatiedys reacéiBerpar i son, one

can, Predtcl LIE RS AAES: LRI S AL R R RGBT

structure ithestattivakutizepies degribédm BIS. Phetok B,94928: B,690Y16pt  f or
4,195,128; 4,247,642, 4,229,537; and 4,330,440 may be employed for protein
immobilization.

Other possible modifications include hydroxylation of proline and lysine,

20 phosphorylation of hydroxyl groups of seryl or threonyl residues, oxidation of the
sulfur atom in Cys, methylation of the alpha-amino groups of lysine, arginine, and
histidine side chains (Creighton, T.E., Proteins: Structure and Molecule
Properties, W. H. Freeman & Co., San Francisco, pp. 79-86 (1983)), acetylation
of the N-terminal amine, and, in some instances, amidation of the C-terminal

25 carboxyl groups.

Such derivatized moieties preferably improve one or more characteristics
including anti-angiogenic activity, solubility, absorption, biological half life, and
the like of the compounds. Alternatively, derivatized moieties may result in
compounds that have the same, or essentially the same, characteristics and/or

30 properties of the compound that is not derivatized. The moieties may alternatively

eliminate or attenuate any undesirable side effect of the compounds and the like.
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chemcally simlar amno acid substitutions for such predicted inportant

am no acid residues of the peptides. One skilled in the art can al so

anal yze twe oBlosmae+ di mensi onal structure and ami no acid s@qWASOR33687
relation to that structure in simlar polypeptides. In view 20 of that
information, one skilled in the art may predict the alignnment of am no acid
residues of a peptide with respect to its three dinensional structure. One
skilled in the art may choose not to nmke radical changes to am no acid

s duos may. be. CATEPuoriRe skt GRS, ey S BBl B Ok VRGN R coui e

Mor eover, onellskhd DB ddquédie dAhhy PBYior of GRN@hdicand afly béahhmiti $o cont ai ning a
single am no acid substitution at each desire am no acid residue. The

vari ants cafod9emase cempaiite withdhaeosen hest esil- 395 By eolicvdiigh s éhet hose ski | | ed
in the art. gohe er | r i ut suitable
vari ants. Fgﬁ‘f’é&%{gﬂﬁ%&%&?? bone g:dgcgogl@é?ee%?otkﬂ’a]f} tggé'ﬁ'ad;%}eon? gl agl%%arti cul ar

ami no dci d swstithie] toesiulihad rdstidien sitayado invhsissilealreyrit @shugre, witith

unsui table 30 activity, variants with such a change woul d be avoided. In

ot her wor ds 3k RACessing 8 gt iy HerrelestediosielluLhe yehugle dmkes@et i nent s,
one skill edyhd: g readily

determ ne tﬁgﬁgﬁ?ﬁ\éﬁas% l@%\?ﬁ@?% %ﬁ@ﬁ%@%@%@ﬁé{aﬁ ?%lrﬁ%zfg%&“é be avoi ded

ei t her al onecquenderrhongdsi Adws.cal medificastonersubstitatiom nisri vilizatiombertc.of scientific
publ i cati ons. have, pbeen deyvoted to e predjction of. secondary. structure.
Bee Noul t 3 s REER Bl Sete Bl Spplis Of Gs5e ip1S96T. Mg uigy ot al -

Bi ochemm st 1 yut nbd (idlited2a Be ﬂ:ﬁs,/(&ﬂa%ﬁ&é dinfeROdh d@huRimers, BnR&RSHdISkhitles. 113(2) :
211-222 (1974); Chou et al., Adv. Enzynol. Relat. Areas Mdl. Biol., 47:
45-148 (1978); Chdditienaldy, one Akiled Rethe apices atiew suFctuizFUnctipg sardesChou et
al., Bioph o 1 36.7- (1979).. reqver nput er prograns are
currently gd\slegifl{yérb% 1é25 91tC13§S'a1£l ss?rgﬁarva]eg %&)ﬁrﬂé%/ioa% ’imr%ortsagg%ﬁ gtm{yscﬁ rsﬁgftﬁ?ee. One
met hod of phedewtdfRachl) coapaitdas oheshhi Pddivt €hd Snfoacact setindiadal ogy

nodel i ng. For exanple, two polypeptides or proteins which have a sequence
i dentity of "Ggidbss B2 papside Smdomesporgd o qmainp pgidgeddics that REnimpospf ioen have

Sim | als StrHGh R saRBAYisiilar PG O kel thedl hiAPoRGL &1 n structural

data base (PDB) "has provi en predictability o condary
structure, tphiodiyngmilheapoioecid sbstitutiderfonfuchqiretictad impdrianthamaino
iin's structure. See Holmet al., Nucl. Acid. Res.,

pol ypepti deacsld(r)ésicPr ot

ues o ‘Ithré pepuées.
One skilled in the art can also analyze the three-dimensional structure and

amino acid sequence in relation to that structure in similar polypeptides. In view

20 of that information, one skilled in the art may predict the alignment of amino acid
residues of a peptide with respect to its three dimensional structure. One skilled in
the art may choose not to make radical changes to amino acid residues predicted
to be on the surface of the protein, since such residues may be involved in
important interactions with other molecules. Moreover, one skilled in the art may

25 generate test variants containing a single amino acid substitution at each desired
amino acid residue. The variants can then be screened using activity assays know
to those skilled in the art. Such data could be used to gather information about
suitable variants. For example, if one discovered that a change to a particular
amino acid residue resulted in destroyed, undesirably reduced, or unsuitable

30 activity, variants with such a change would be avoided. In other words, based on

information gathered from such routine experiments, one skilled in the art can
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27(1): 244-247 (1999). It has been suggested (Brenner et al., Curr. Op.
Struct. Biol., 7(3): 369-376 (1997)) that there are a |imted nunber of
fol ds i n wOogB®&EMN34 pol ypepti de or protein and that once a e@cirtisoaszssunber of
structures have been resolved, structural prediction will gain
dramatically in accuracy. 20 Additional methods of predicting secondary
structure include "threading" (Jones, D., Curr. Opin. Struct. Biol., 7(3):
377-87 (1997); Sippl et al., Structure, 4(1): 15-9 (1996)), "profile

anal ysi s" (Bow e et al Sci.ence, 2 164-170 (1991 |bsk v. et al.

Met h. Enzymeadipgdstermype ti’fsé‘“(“i@%ﬁls wgfrpggqg&ﬁ;s st ‘Ptlons) %}J&%f\lﬁ‘fm dcad. Sci .,

84(13): 435éthgr L5884 th: co?rﬂﬁln HON W iHH 6tﬁ&%ﬂtailblﬁkage (See Hone, supra, 25

and Brenner, supra). The invention further enbraces derivative specific
bi ndi ng agents Angmbepe‘q"o&cndmducembh@@wm bmelbjtemﬂ@womdef@ the piedistiodef one or

ool yoxyet nyreaiisg yborsoner Slayiomite (. i Guth. AV EHRo0 & bt en

Nos. : 4, 640cBapst of, BREh&ERiry 3312{1,23912434@744 G A bY; BbcE@Aisd§?2; and

4, 179 337. Still ot her usef i mers known in the art include

mononet hoxyl iRy 81 hyP2 A7) y@tﬂu et @bxfbd\arEnzmpl RetpgeAregs Mt Rig). 08): 057134
T USO21 32681, Gl GREPTYOLA B Doas ! Xrers pichitr o

pyrrolidone ycol, propy ene g honopo

pol ypr opyl eByph deQetmﬂL:esne(wxs))dMoﬁ@vao&mnermogmﬁmmtmeaﬂgd pol yol s
(e.g., dl ycerolzgand pol yvi nyl al cohol wel | as m xtures of these
pol yners. Pafalpllgtepgsist If)’rltéflﬁ?@@épgaﬁeéort?@bx ?tBJGH%r%'sOQe ESHAHIISAIRE fied with

pol yey gyl en&cglll&/ag Ltrlﬁcl?lﬁ'?)ls §£@H%§rgh%r¥§lg {/m%gélﬁgg CrorRRhH rfswd“iy be bonded

at specific posit ons or exa e amno termnu of the
pept i bodi espolgpeptidedangryteatst eitbie laten wyeeroe idetity of greatetham30%f ot he
rown the th eutic city for

| tid Th f PE
EBeZP? Pcl g?lﬁﬂliaﬁﬁ’u%g@g‘i@an 20%) Off?é‘g"lgvﬁﬁlgf‘ strugfya @P&ﬁg}?ﬁn g%%c Mtibodies in
particul ar, g% Bf ﬁ@%%tbllﬁ%@ubﬂﬁrépgatp R8NP hal prohdcdhd hBbnded Gonzal es et

al ., |ssued COct ober The invention also contenpl ates derivati zi ng
the pepti depl@d@l&brlltyeﬁsaﬂoedarm@trwtm oicluding tb@)[?p@nmisnurr&@tﬁf ddsi vati ves may

0N e bl ity DT RERS PR S SRPBML AE acB e 1 Like o
undesi r abl exgilsie4aiHeqlodf). tTiesGeamaiyaeted (Brenner et al., Curr. Op. Struct.
Biol., 7(3): 369-376 (1997)) that there are a limited number of folds in a given
polypeptide or protein and that once a critical number of structures have been
resolved, structural prediction will gain dramatically in accuracy.
20 Additional methods of predicting secondary structure include “threading”
(Jones, D., Curr. Opin. Struct. Biol., 7(3): 377-87 (1997); Sippl et al., Structure,
4(1): 15-9 (1996)), “profile analysis” (Bowie et al., Science, 253: 164-170 (1991);
Gribskov et al., Meth. Enzym., 183: 146-159 (1990); Gribskov et al., Proc. Nat.
Acad. Sci., 84(13): 4355-8 (1987)), and “evolutionary linkage” (See Home, supra,
25 and Brenner, supra).

The invention further embraces derivative specific binding agents, e.g.
peptibodies, covalently modified to include one or more water soluble polymer
attachments, such as polyethylene glycol, polyoxyethylene glycol, or
polypropylene glycol, as described U.S. Patent Nos.: 4,640,835; 4,496,689;

30 4.301,144; 4,670,417; 4,791,192; and 4,179,337. Still other useful polymers
known in the art include monomethoxy-polyethylene glycol, dextran, cellulose, or
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and the |ike. Exenplary derivatives include conpounds in which: 1. The
conpound or sone portion thereof is cyclic. For exanple, the peptide
portion map oesTBdi fied to contain two or nore Cys resi du@sT(Es03265T n t he
i nker), which could cyclize by disulfide bond formation. 20 2. The
conpound is cross-linked or is rendered capable of cross-linking between
nol ecul es. For exanple, the peptide portion may be nodified to contain one
Cys residue and thereby be able to forman internol ecul ar disulfide bond

with a like nolecule. Theco ound hrough it

C-t er mi nus® %é CoE ygfatﬁB?sgd|88 egﬁnpoﬁg@ %&nﬁl/gtpfﬁ?ﬁoﬁg)s%&&?ggﬁg) i ggr e:ol Zced
b 25 BigtnopoX Rk, 1 dyé/ethiylek e

G- car by P o ot o V= Cr b a1 f onartde

[- CH2- S(O) @waoljymem,rméyc[xyemm@( pakyqls (e-&mly%f‘éelaﬁafépg%%wﬂ& dasal kyl at ed
eptide ' [

8elrol vat i [zeg’%ﬁ)) ﬁrflétéllr?sy()f%‘gﬁe pﬁ-@{ﬂ én’?smlf])\l{jfs%u%nf %I]e}erg? é@tl'ltyggl@%;n gtl;; :‘?ed to a

subst ist ut ego\adp@rﬁ@ mEKEBP vith oNetlgzneﬁergaycodjeBEC\?)ambumts gWetgpsolublel ude - NRR1

(other than -NH2), -NRC(O)R1, -NRC(O) ORl, _68 WD 03/057134 PCT/US02/ 32657
NRS( O) 2R1, PoIMpreLOpAIRE | bO%‘%f@c?f[ pRSH tifeROsBong Y G ABuR)E Al B%HW“‘N?E 8Bz NH),
wherein R a 88888 chevesr thé Kyl and
wherein thepg@}e?ﬁ%‘?dlgsgg%ba‘g’g %glﬁcﬂttétogg@\%\nth S11 t?) 3 substituents

sel ect ed f polypeptiiz. greupe of)PiEGsftm mgarofmglhe@helapwm capcitgdonspeeitl, chl or o,

and bronb. 5 5. The free C-ter.mnu derlv i | t he
C-t er mi nus binglingageafs; FlgeBePBL (511 %éﬂ%uﬁ%ﬂlzg H@?Odle“ aﬁn%/l aéé,lse net hods
descry obed 'd@sch"l}@dﬁ{ 75t tentttd. éNHsGr%@@oM%)szz 40 isoepOcnbs: UT, t hi s

|nven ion at C-termnus. Likew se, one may use nethods described in
the art to280@ -NH2 to conpounds of this invention at the C-termnus.

Exenpl ary C-term.nal rivatiy e -AAOR2
wherein R2 is | oW&™™ %1%"%8%9 SBFOI%R&@%XG%&%?%{#Q% ]apgga(%ran%g%re@ill%deependent ly
hydrogen onofdon(st thé Mp&lﬁlﬂ@fﬁfcﬁﬁbﬁviﬁlfe%ag|11k1pirc)ve tife sofutdlityul f i de bond is
repl aced w t h another, preferably nore stable,

rgis hl nk| %?ITDI ety (e.g
an al kyl enapsorgéen, béolggicalibitlfacid the ks af the spmapy Sefhe FOUF R eent h Am
Pep. @/ L np. &1’[6%571/6%?;@133%)& orltehnatOaRy BhdeiRiKle siddioyieeitFth@damouneas d resi dues

1S ND
and the like. Exemplary derivatives include compounds in which:

1. The compound or some portion thereof is cyclic. For example, the
peptide portion may be modified to contain two or more Cys residues (e.g., in the
linker), which could cyclize by disulfide bond formation.

20 2. The compound is cross-linked or is rendered capable of cross-linking
between molecules. For example, the peptide portion may be modified to contain
one Cys residue and thereby be able to form an intermolecular disulfide bond with
a like molecule. The compound may also be cross-linked through its C-terminus.

3. One or more peptidyl [-C(O)NR-] linkages (bonds) is replaced by a

25 non-peptidyl linkage. Exemplary non-peptidyl linkages are -CH,-carbamate [-
CH,-OC(O)NR-], phosphonate, -CHp-sulfonamide [-CH,-S(O),NR-], urea [-
NHC(O)NH-], -CH,-secondary amine, and alkylated peptide [-C(O)NRg- wherein
Rg is lower alkyl].

4. The N-terminus is derivatized. Typically, the N-terminus may be

30 acylated or modified to a substituted amine. Exemplary N-terminal derivative
groups include -NRR; (other than -NH,), -NRC(O)Ry, -NRC(O)ORy, -
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derivatizing agents are known to react specifically wth selected side
chains or termnal residues, as described in detail below Lysinyl

resi dues wpd3amiap term nal residues may be reacted w th $OTAISA2/8265Dr ot her
carboxylic acid anhydrides, which reverse the charge of the |lysinyl 20
residues. O her suitable reagents for derivatizing al pha-am no-contai ni ng
residues include imdoesters such as nethyl picolinimdate; pyridoxal
phosphat e; pyridoxal; chl oroborohydride; trinitrobenzenesul fonic acid,

O nethyliso N o 4 i one; .and tr.ansam nase-c y reaction
with gl yoxyﬁgt%g@)?‘ﬁﬂ’g' &)giﬁgu%%cwdgeorn%ﬁﬂ red by g@l@ﬁ Wi th any one
or 25 conbi Ngtj hefin REMRIT are QAMERMHERNAENtERERO R or IVGdrudiyignd
phenyl gl yoxal ,” 2, 3- but anedi one, 1, 2-cycl ohexanedi one, and ni nhydri n.

Deri vat i zat Wberety the phemy ing measi buasstiteigdivis] tonhsubstigients selesteshitp@ per f or ned
in al kaline,conditions.be S hi f ani di ne functi onal
gr oup. FurtH’grgﬁ%l}pe?O%F%%%gf?é;H%é%{kgl’?é&e/‘C“ arng%%{) %Oﬁhalﬁ(ggmg@(wps of lysine as
wel | ag the argi §i Mae 6psI0-@fniANb e atided. BOpiSNBG el C-terptidsiicat i on of
tyrosyl residues has been studied extensively, wth particular interest in

i nt r oduci ngesgrdEadraamidged. For granployeypay wsiraribedsylpscrigd\ihg 3rtgs 7134

PCT/ US02/ 32657 t h i - | n |

tetranit rong?%%%ﬁ%ﬁgt Z—N%Z%gg{ogﬁ/@kt%cdgtt@%?ﬂn\%egﬂglg?{emggggﬁré@?%ni t r omet hane
are used t oLflemneOr@cby bise mythodydessyteal ie sheamd tBaddl -INHD, tdepinpaitrids e,
respectively. Carboxyl side chain _groups spartyl or .glutanyl) y be

sel ecti vel yYIBS e ¢ frt%‘glif“i‘sorﬁmpﬁ?f&&?ﬁ }q‘a%‘ij‘abv t1? I-OM%PRL@’) such as
1- cyclighexy kﬁr%ﬁ(arﬁgl'e,m(f(@jgk wR¥teid ®; RUBYED al EAHRQANRIR d@h8in R; and R,

1-et hyl - 3- (4-azont a- 4, 4-di met hyl pentyl ) carbodiinm de. Furthernore,
aspartyl andreghdepangdntlydyidthges onRy-Chelkyb(prefetrably €oCs abiyhr agi nyl and

gl utam nyl residye eaction wi.th.a ni um i ons. utam.nyl and
asparagi nyl resi ﬁuésgﬁ’&bg%éo%ggﬁﬂé%egdvmaq $] ef(s?(r)arb?%rsn&r)ensé?q%n% gl utanyl and
aspartyl resiofd!BskinAnickétpad.kyeh M],kfyleh@)s Sed, @Sd. BIEBnRHE(supRA A Battees under

mldly acidic conditions. Either formof these residues falls wthin the
scope of thitk, Thinfeqtth . PegsHErmP9¢dPdles can be replaced by amino acid

el o oLy, CHBEAR RO sl i e no o
derivatizing agents are known to react specifically with selected side chains or
terminal residues, as described in detail below.

Lysinyl residues and amino terminal residues may be reacted with succinic
or other carboxylic acid anhydrides, which reverse the charge of the lysinyl
20 residues. Other suitable reagents for derivatizing alpha-amino-containing residues
include imidoesters such as methyl picolinimidate; pyridoxal phosphate;
pyridoxal; chloroborohydride; trinitrobenzenesulfonic acid; O-methylisourea; 2,4
pentanedione; and transaminase-catalyzed reaction with glyoxylate.
Arginyl residues may be modified by reaction with any one or
25 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.
30 Specific modification of tyrosyl residues has been studied extensively,
with particular interest in introducing spectral labels into tyrosyl residues by
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Derivatization with bifunctional agents is useful for cross-1linking the
peptides or their functional derivatives to a water-insoluble support

mat ri x orwom3/ostiber nmacronol ecul ar vehicl es. Comonl y use@CEruss®3iesnki ng
agents include, e.g., 1,1-bis(diazoacetyl)-2-phenylethane, gl utaral dehyde,
N- hydr oxysucci ni m de 20 esters, for exanple, esters with 4-azidosalicylic
aci d, honobi functional imdoesters, including disuccinimdyl esters such
as 3,3 - dithiobis(succinimdylpropionate), and bifunctional nal ei m des
such as bis-N ane. rivatizin such as
oty < 3. | ( FCUST WOBAEHOALE SHPBDF SBPOI ahieh eyt aUa: YRSt | vat abl o

i nt er medi at gsmifdaty, ALRAPAnGaRaR! a%d(?étrefn%éﬂlaﬁarféré?§ §4ddnb SornOL LB €Sence of
l'i ght. AIternatlver, réactive water-insoluble matrices such as cyanogen

br oni de- act ixresydpaszsbod g drvitae deriatives, rbspeetivgtt.i ve substrates described in
U. S. Patent Nos. g§ 969 2 691. 0 47 6 2;. 4,229,537,

and 4, 330, 440 ar & EeSV I gélpf}}grapgs[éisp]art lllﬂiflyg Wﬁ%‘ﬂaiﬁﬁe Sejef ](‘fﬁlr bohydr at e

(ol i gosacchaiddead 1 eatRion With CPbRniges (RY-Nee--NRachell ad ecySbhgsithat are
known to beéglycosxlatlon sites in proteins. Generall OG- linked 70 WO
1

03/ 057134 PEFMestmlisye@ethy) raybedivaiiact denthyirie(daazoaistbt dimetsgipenis)( Ser) or
t hreoni ne ( d I s .are ttached to
aspar agi ne g%% 15&%1% ggéhé’%%?ke a%}art{;}l glllrféeagl UPan{lﬁ??SS%% g%gecﬁré‘éeﬂ 'REMC X- ser / Thr,
where X Canas’qmr@myl am potadihg rexdeatby ﬂaﬁ@idnl’w?lth aimns)nmhefoag ably one of the

19 natural ly occyrring am no aci ds other than proline. The structures of
N-1inked and O | ChKERTSY pfbesRagE %@%ﬁ@aﬂﬁéd%%@@teﬁégf%es found in each

type ape di £68& ngdln %t %n@fa ?fesfdt&% ARerfiR ,ltl¥e§| WHids QR both is

N—acetylneuranl referr o as slalic aci |c acid is

usual |y thedmﬁmdmnahnwﬂ$mhﬂgamﬂwbmmunmm$|Ekmdﬂamﬂoﬂ&bknkadmmﬁh@osaccharides
and, by virt its %gatlve charge, may confer acidic properties to the
gl ycosyl at e&’lq{lﬁj @Bﬁ‘f)o(?ﬁr‘?g SV e(s) may be incorporated in the |inker of

the conpounds of CyktBin§1 #cBMBES dAeaBM adddehPAEhe el ¥sidlat R oMpt ed by a cel |
during reconbi nant production of the pol'ypeptide conpounds (e.g., in

manmal i an céKﬂ@K%QEmﬂé@eMRKDMC4%%&@QﬁED¢H%QMQWE&m€§u@hﬁémhesmnay further be

gl ycosyl at e t het ynt hetic procedures known in the art.
15 Ctﬁér pogg?%g%%%bdgfpgg foh &“p%ﬁude hydr oxyl ati on of proline and

| ysi ne, Derivatization with b1funct10na1 agents 1s useful for cross-linking the

peptides or their functional derivatives to a water-insoluble support matrix or to
other macromolecular vehicles. Commonly used cross-linking agents include,
e.g., 1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide

20 esters, for example, esters with 4-azidosalicylic acid, homobifunctional
imidoesters, including disuccinimidyl esters such as 3,3'-
dithiobis(succinimidylpropionate), and bifunctional maleimides such as bis-N-
maleimido-1,8-octane. Derivatizing agents such as methyl-3-[(p-
azidophenyl)dithio]propioimidate yield photoactivatable intermediates that are

25 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. Patent 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. ‘

30 Carbohydrate (oligosaccharide) groups may conveniently be attached to
sites that are known to be glycosylation sites in proteins. Generally, O-linked
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phosphoryl ati on of hydroxyl groups of seryl or threonyl residues, oxidation
of the sulfur atomin Cys, nethylation of the al pha-am no groups of

| ysi ne, awgioniosia34 and histidine side chains [Crei ghton, PCOUGESNN32657
Structure and Ml ecul e Properties (W H Freeman & Co., San Francisco),

pp. 79-86 (1983)]. 20 Compounds of the present invention nmay be changed at
the DNA | evel, as well. The DNA sequence of any portion of the conpound
may be changed to codons nore conpatible with the chosen host cell. For E.
coli, whichgap : . . mze dons are.known in the
art. @donsOI@fB%gang%g‘{éﬁ#agﬁ ee(g&)tSs tgngﬁérﬁr %%ﬂérepgglp??@r? ir%sﬁé%ef'tw ®oF to

i ncl ude si | Bmtedradigbsdcchariies sieta@tschedho abpazdpifeagA sa) fbsidﬂep{\/ﬁé&eﬁl%k&& of the DNA
in the selected tBOSt cel | T%e vehicle, linker and peptide sequences
may be nodi PAEA 11§ SHHENcRdstany S hi nuhere Xegswi heiny cavperié exteahges. 30

ATLILY Vesietial] 20 PR RN BERE 10%ah A PEEREN, diMEALILOB L i dS

“affinity matured” epti1 des and pepti I"es. rocedure ?errpl at es
i ncr ea8i ng prebnaf Thastrugtuses of N-IE DR DG 1ihk4d BEFdsSMat i 3R6HA thé hepar

bi o-activity .of the peptides and peptibodies of the present invention using
phage di spll)aés(aB?S %’Pﬂ‘g} %aﬁﬁg’éﬂﬂl %dlgép oPBgies. of sage dhas is epremeRlEns us
sequence  (fhh€ bn bsthdeNesRb@sbukAhindt &4 (Bl N sitif! &% dspﬁgfdﬁﬂﬁv\lﬁ)

directed secondary phage display libraries can be generate ich the
"core" am n&uaky g teraeindrrediduecoiBoth Nrlitkkd avd Msbriedligegueneiel)s ate hel d

constant or . i i r.equency of . occurrence. Alternatively, an

i ndi vi dual kag{)l&u ggf‘gggeﬁlﬁgéc}@g K E}é%tfggﬁfrta?)l%bcew@?%ﬁ“és toé;‘%g]é(g%%’?{at‘?f_{r ected
phagel@i spl @ymnpdubd aBych Kem) g Uéfin@tﬁ&a{eﬁbﬁ e [@keL8NthY cEPouRBRE! des (which
can be converted to pepti bodi esgbgvmt enhanced binding to Ang-2 or with
enhanced bi8s4RY§nfioRynd ars Dpfarabbipglyensylates bipg tabt dirigreddminands Fur t her nor e,

non- pept i de, gaa:RdSr e FR)%C ' 5?92; vj d tabilized  str ure or
| essened biePodegrladati g ) é%egg(gf%o oﬁ?ge%'a@e’ﬁ?éwgﬁﬂCcélsﬁil?"rje?s’ldéﬁ@fu anal ogs
can be pred3HEdCO® etlovrver, sehaitenay fniler boplycpepiitdBy Bynthar! @cement  of

one or nore residues by non tide noieties. Preferably, the nonpeptide
noi et es psg%syrﬂ# & Iﬁ)aéﬁffq%&gﬁ‘g‘BwPé?gTerﬁrﬁ s natural confirmation, or

stabi 13 ze a pref@herpbossBidmedifications include hydroxylation of proline and lysine,
phosphorylation of hydroxyl groups of seryl or threonyl residues, oxidation of the

sulfur atom in Cys, methylation of the alpha-amino groups of lysine, arginine, and
histidine side chains [Creighton, Proteins: Structure and Molecule Properties (W.
H. Freeman & Co., San Francisco), pp. 79-86 (1983)].

20 Compounds of the present invention may be changed at the DNA level, as
well. The DNA sequence of any portion of the compound may be changed to
codons more compatible with the chosen host cell. For E. coli, which is the
preferred host cell, optimized codons are known in the art. Codons may be
substituted to eliminate restriction sites or to include silent restriction sites, which

25 may aid in processing of the DNA in the selected host cell. The vehicle, linker and
peptide DNA sequences may be modified to include any of the foregoing

sequence changes.

30 Affinity Maturation

One embodiment of the present invention includes “affinity matured”

peptides and peptibodies. This procedure contemplates increasing the affinity or
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bi oactive, confirmation which retains the ability to recogni ze and bind
Ang-2. In one aspect, the resulting anal og/mnetic exhibits increased

bi ndi ng aWwDiogiosm3f or 20 Ang-2. One exanpl e of methods for pprapsaraxeson of
nonpepti de mnetic analogs from peptides is described in Nachman et al.,
Regul . Pept. 57:359-370 (1995). If desired, the peptides of the invention
can be nodified, for instance, by glycosylation, amdation, carboxylation,
or phosphoryl ation, or by the creation of acid addition salts, am des,
esters, in i b | S ri Lves of the
pepti des of Qlt%rlljtéé ?ﬁ%@ﬁt%&?ﬁ%@@%%ﬁé%@?%?gﬁ%%%%é%\ntﬁgveqﬁgg%l%% to create
pepti de der phakidigpdaybyr dtivernelegtianiechmhdgier Bmwead or akemenoarpiexes wit h

ot her noieties., Coval ent|y-bound .conpl exes can he_prepared by |inking the
cheni cal mol BFl s 4B P 6ﬁ‘glﬁec896§g??%ﬁf?%%§5d@_r FEOURTLRRASE aci ds
conpri si ng bRFIaPePEARILNESe o@lerdbd IGhibh R cbred @I WS ds et Rirkdr ti cul ar,

it is anticipated that the peptides can be conjugated to a reporter group,
i ncl uding, fram thetotsensussdquence) arabiéld calmednt onafel hized stiaquanapef , an  enzyme

(e.g., that catalyz a colorinetric aor fluoronetric reactjon), a

Substrat o 9535 RS ORI Gudeh sE gy potd Seguch b ised S bierde i e
(e.g., biothBiaesd, aubetedphagEBsplayEbYhiy0 Paaf@ ol sidd %ﬁé%a@l?&l@ mol ecul e
conprising a peptibody nolecul'e, wherein the nolecule preferably further
conpri ses aPeRiiges (velichrauly ewveted® fepbbediere vdthombaresddiedingity Areg-2a

radi ol abel ] , an enzyne, a substrate, a solid matri x,
and a 5 car?lﬁxg{rtﬁggﬁjag'ﬁgfgtoé*ggg ‘e well known to those of skill in the art,
e.g., Ibiotin labels are particularly contenpl ated. The use of such |abels
is well known to those of skill in the art and is described in, e.g., US.
Pat ent Nos. Ro8PEepHE AnBoSTProfdd Mimetid96, 345; and 4, 277,437. O her |abels
that will be useful Tnclude but are not |imted to radioactive |abels,

fl uorescent | abeFartzammhorhaaipaptidecelogs of pemsidss that Sovike ardabélied concer ni ng

use of such els_jncl for .exanmpl e, U S Patent s, .3,817, 837;

3, 850, 752; %’%‘%gﬁ?§%¥F;Sseé“§§%§{d§%‘é‘?§ﬁwfﬁﬁ\}s"o nfeﬂ?gﬁ?)tg@t F%@{ﬁeéglnggcthe present
i nventlison mayal@RnRf ibs @rapaged Bavel odf sdIBt&l @hibadyy fiptidb 8 ecplalalesit ofl5 Met hods
of Making Potides The peptides of the present invention can be generated
usi ng a wi dene rIpprstrgsidyesthydionpepicls naieiias. Pisfarady dhe nopaptids mepsities such

peptides c Ht}ﬁt 1:(1:1% ?ég]gcﬂﬁstb 2&8inlify SRl R R R o sk da BHRRRL e.ig.r,]

accor dance ntiona
bioactive, confirmation which retains the ability to recognize and bind Ang-2. In

one aspect, the resulting analog/mimetic exhibits increased binding affinity for

20 Ang-2. One example of methods for preparation of nonpeptide mimetic analogs
from peptides is described in Nachman et al., Regul. Pept. 57:359-370 (1995). If
desired, the peptides of the invention can be modified, for instance, by
glycosylation, amidation, carboxylation, or phosphorylation, or by the creation of
acid addition salts, amides, esters, in particular C-terminal esters, and N-acyl

25 derivatives of the peptides of the invention. The peptibodies also can be modified
to create peptide derivatives by forming covalent or noncovalent complexes with
other moieties. Covalently-bound complexes can be prepared by linking the
chemical moieties to functional groups on the side chains of amino acids
comprising the peptibodies, or at the N- or C-terminus.

30 In particular, it is anticipated that the peptides can be conjugated to a
reporter group, including, but not limited to a radiolabel, a fluorescent label, an

enzyme (e.g., that catalyzes a colorimetric or fluorometric reaction), a substrate, a
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techni ques. Various automatic synthesizers are cormmercially avail able and
can 20 be used in accordance with known protocols. See, for exanple,
Stewart awoo3dsusy (supra); Tamet al., J. Ain. Chem SocPCTAGS2/%42,
(1983); Merrifield, Science 232:341-347 (1986); Barany and Merrifield, The
Peptides, Gross and Meienhofer, eds, Academ c Press, New York, 1-284;
Barany et al., Int. J. Pep. Protein Res., 30:705-739 (1987); and U.S.

Pat ent No. 5,424,398, each 25 incorporated herein by reference. Solid phase

tid t hesi s et hods . | . - divinyl b t ai ni
DERACS ar AR T SRR T A0 e T HBEARY, SOl
but yl oxycar byydes atmd¥&ale €mPhidih® hEFHOAR infbié ey wheRiPaRYhAIEMIX) protection

of al pha-am no groups. Both nethods involve 30 stepw se syntheses whereby a
si ngl e ami nBreAgipllyifurthed ¢empEscseaieROREeOu selactadgrom thergrptiecapsiséingi nus of

t he peptide - i I Curr. Prot. .| NOJ 1 . W.l e

| nt ersci encgf §%§§%%%na%%ce la}?:e(%’rr%]l O %?ubéttrin%rgﬁ ac‘éa lds%%flf%’e%\dszf the 73 WO
03/ 057334 PeAtielS0RB24RTs ars wellneloine tp elidst @€ siifin e 8¢ prrqtbesinddbdle renove
the t-BOC or FMOC amino acid blocking groups and cl eaved fromthe pol yner
by treat menfreiiagticuiaslyronteniiygadedhe nirpiansh ﬁb@ls tsevell knowr i howrf109% ani sol e
for about O0u2h; . t QCk; K r bl he reagents,
t he pepti degﬁgrl;é%g%%gtlégggﬁg%l ?‘hé‘%ﬁé‘f?mﬁ%&g Nva%%éﬁﬁ?&? Zég{glsg’eg%’l d solution
that is theB,dg3ahidndzedV 71437y i@ther lhbds traudd]l batefulahcludelnitarec@n normal |y be

purified by such techni ques as gel filtratio n Sephadex 5 ing 5%
acetic aci dhg’féteat%ﬁiﬁv)@ﬁ?.ellﬁ‘?%Eﬂf?L}qr%Wtdﬁb%sf aﬂ%&%fﬂ@ﬁ}l eécqrﬁtg?ﬂlsoﬁigof t he
col umowi | | piiesis@ohdieniR® 1RISNEGEH $1BRAEEIAES T exRBRL, tes dRtdny Rk ves, which
can then be characterized by such standard techni ques as am no acid

anal ysi s, tRiSA7.887]1R§HL7nBOR136Gr aph3i99hB4fh ey dichenemibodiegof the

chr omat ogr aph ultraviolet absorption spectroscopy l.ar rotation,

sol ubi |1 ty, Panert Jushirn Bed sopPre ot ovo ot ite eb Aokt deihuat i on. Gt her

nmet hods, such as sel ecting peptides froma phage display library, are also
avail able. Libraries can be prepared fromsets of am no acids as descri bed
15 hergin.  Phagsis S SRk Btqpe particularly effective in identifying

pepti des useful according to the invention. Briefly, one prepares a phage
li brary (using eTge peftide8of thegresent inagritha cphbhgedneraed pdingamgde nserts from 4

to about BOVgnrgt{/] of egtlngqlge%%glvjv%slh the art. For example, such peptides can be

synthesized in solution or on a solid support in accordance with conventional
techniques. Various automatic synthesizers are commercially available and can

20 be used in accordance with known protocols. See, for example, Stewart and
Young (supra); Tam et al., J. Am. Chem. Soc., 105:6442, (1983); Merrifield,
Science 232:341-347 (1986); Barany and Merrifield, The Peptides, Gross and
Meienhofer, eds, Academic Press, New York, 1-284; Barany et al., Int. J. Pep.
Protein Res., 30:705-739 (1987); and U.S. Patent No. 5,424,398, each

25 incorporated herein by reference.

Solid phase peptide synthesis methods use a copoly(styrene-
divinylbenzene) containing 0.1-1.0 mM amines/g polymer. These methods for
peptide synthesis use butyloxycarbonyl (t-BOC) or 9-fluorenylmethyloxy-
carbonyl(FMOC) protection of alpha-amino groups. Both methods involve

30 stepwise syntheses whereby a single amino acid is added at each step starting
from the C-terminus of the peptide (See, Coligan et al., Curr. Prot. Immunol.,

Wiley Interscience, 1991, Unit 9). On completion of chemical synthesis, the
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The inserts may represent, for exanple, a conpletely degenerate or biased
array. One then can sel ect phage-bearing inserts that bind to the desired
anti gen. Wbhiog/o2034pr ocess can be repeated through several @®gEiuse2/sdes7

resel ection of phage that bind to the desired antigen. Repeated rounds

| ead to enrichnment of phage bearing particular sequences. DNA sequence
anal ysis can be conducted to identify the sequences of the expressed
peptides. The mninmal |inear portion of the sequence that binds to the

desired antigen.can det.er m_ned. e _can e th cedure.25 using a

b asea 1 & o SRR EARaRT: G PR f e liaRRls BRASTOCHI BN CERIN &g 1>

| i near port br@amg;@o@%@uem&r@ﬁdﬁé pApRAkr Begenseat Witk 8GH dtedudsast ream or

downstream t hereof. These techni |dent|%% pepti des of the invention

with still W%ﬁmﬁ?-ﬁdiliﬁl@ida&milﬁ%] ;nsisrcg? %[qmemzt G-Haie abgeint Bouss ptdhiby-
i dentified ' | f t ' ' '
e o Tl e R 15 bt 1R SRR e BBl R BER R o0

pepti bady camthbies gedieraeidgblutnnbat isthen daspilized crbieliahé cldlNAnpreaddur es. The
nucl eoti de sequence of such DNA 74 WO 03/057134 PCT/ US02/ 32657 ol ecul es
can be nani phisseBaomsallnhs BEHicdby sifh sbridessasgehiltiten ahSaepegdex 8- sequence

t hey enCOdelSﬂ?igg%?é’ etit QbidlaB G sgﬁ@ﬂ?ﬁ&g@r{h%ow&?aﬁ%@ﬁé&égpﬁgﬁ&&%% as wel |

as to account odon preference in ticular econbi nant
DNA t echni qoelsnareillayieldnhenmogenamtshpedtifasror peptoder demiyafivds) whish lcemgt h

pepti bodi es and ot her |.arge proteinaceous. specific binding agents of the

P bsent | nvarpsehagrerRaE iR SEHEREOrITIBNG FOrecie aNEod Y t he

pepti body  ofyef ERERBRNgrAPRY, ﬁagh b&E&tRes 1140 BRSNS, ARravREor , Whi ch can
inturn be inserted into a host cell for production of the antibody or
fragment . GCebrerpiidnspecir@igpmadgubatiencolibigy sandeprentdetedbygepidlidody can be
10 obt ai ned si&ggﬁro edg{gs descri bed herein in the Exanples. Probes and
typi cal hyB PGi PSIeE6AE™ i ons are those such as set forth in Ausubel et

al . (Current Prgitkaah&hods, Meheg sélacting bt frésh rphage AEshPhBlasy, Rfess
[1994]). After hybridization, the probed bl ot can be washed at a suitable
stringency, aldeedtAbly Libraoisy e beqpeprred feompiel agpine acidsgsedes@iPedonol ogy of

D e 15 Pty gk 0Bt B AR LR S80R A rber o
SSC, and 0. icqoediagind thSDSveatioa Briafiyevat pieparch e pivegenithdy@bGng e.g. ml 13,
fd, or lambda phage), displaying inserts from 4 to about 80 amino acid residues.
The inserts may represent, for example, a completely degenerate or biased array.
One then can select phage-bearing inserts that bind to the desired antigen. This
20 process can be repeated through several cycles of reselection of phage that bind to
the desired antigen. Repeated rounds lead to enrichment of phage bearing
particular sequences. DNA sequence analysis can be conducted to identify the
sequences of the expressed peptides. The minimal linear portion of the sequence
that binds to the desired antigen can be determined. One can repeat the procedure
25 using a biased library containing inserts containing part or all of the minimal
linear portion plus one or more additional degenerate residues upstream or
downstream thereof. These techniques may identify peptides of the invention
with still greater binding affinity for Ang-2 than agents already identified herein.
Regardless of the manner in which the peptides are prepared, a nucleic
30 acid molecule encoding each such peptide and peptibody can be generated using
standard recombinant DNA procedures. The nucleotide sequence of such DNA
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Yeast two-hybrid screening nethods also may be used to identify peptides
of the invention that bind to the Ang-2. Thus, antigen, or a fragnent

t her eof , wens3/0203be used to screen peptide |ibraries, inclpaaiusg2/pleage
display libraries, to identify and select Ang-2 binding agents, e.g.

pepti bodi es, of the present invention. Alternatively, a variety of
expression vector/host systens nay be utilized to contain and express the
pepti des of the invention. These systens include but are not limted to

m croor gani s uch as bacteria transformed, wi.th reconbi nant 2
bact er i ophéﬁ&gcuzq’s %8 B Lﬁ?ﬁ‘?as BREACRIAS ggg?%ﬁ%%%ﬁ%gﬁg;anygég?gt r ansf or ned
W th yeast s@?ﬁﬁé‘h@éﬁie? RBn¥&Rfeti8hsiounNER Ble deBbherdsifan®nidiéie atigdodd b Vi rus
expression vectors (e.aé, bacul ovirus); plant cell systens transfected

(Y

wi th virus weelbrsgsscemint dorspreterence it parfipylpiohast celssai ¢ virus, CaMW;

t obacco nosaic vjrus,.T r r.ansf or W1 I I ion

vectors (e.g., |ec8pbﬂ§%é%¥e§§%q%3;a9%$§ Veglr??%ni té)glf{)%rﬁg%@ﬁgﬁﬁl\/amml i an

celI's 4hat j8h8nh fUd)ldieis@ndiQﬁféﬁmgﬁv\;]ﬁbteﬂfaeécﬁis@pe@ﬁ@ﬂimdtrigoigsmisImﬁth@de but are
cel |

not limted to VERO cells, HelLa s, Chinese 75 WO 03/057134
PCT/ US02/ 328651t inaeriioar oniragmentoheyeotefDNAaelecutoencodingsthe geriibody cos- 7),

W38, BHK, lLiep ent’fgl:l;%%ﬁglﬁr{gert%% a i}?essi%gs%ctﬁﬁ%@ﬁc@?%l 2 8mae! I s. Exenplary

protocol s for € rec nan ression of the peptides are described
herei n beliawrte8 ifibe Hoer ¢all'fex prodasticmrofiecamibody ef fagmer. a pl asni d, phage,

virus or vector, for_expressi ol ypeptide from RNA) sequence.

An expressi on ve@?‘@i‘aﬂyeéh\i%ﬂfﬂg@ie %‘CP B8 2 AePPds WP%B%EAC%&%H sing an

assenphy Ofok{téi)le@?ﬂﬁg"' b&dur&d I MedUerdh BIMBEER M3 NGrébek a8dtyicary role in
or

gene expressi on, xanpl e, pronoters or enhancers,ﬂ&}? a structural or
sequence t hatbridiratdesortditéorsianclibnse 10h agesttfomininchusubet efamhsbuimed i nto nMRNA

and transl ed into.protein,. and (3 ropriate scription initiation
and ternin HOWOGéﬁJ}EﬂE%%J%Pﬁ’@XIé‘ﬁ%ﬁmgﬁcﬁ?csoes iljlﬁ Sehlgg%ﬁf o%rf{egse in yeast or
eukaryoti ¢ RRIeaEbR RS PoHbeNBloPEA B widhid ke uidbleastrin@adgdepagiignce

enabl i ng extracel lular secretion of trans|lated protein by a host cell.

Al t er nat i vedysuchifesters pe pabbisirantxpseied Bpmology ok probs de dlopg tthe tiPe &1 | eader or
15 trapsport, sequence, | i ) 1.nal hi | residue.
This' oo ol ITOE Sraehba R ASEINNE FOIOAR Rl KEQLER, ERERILOD 100 s
r econbi nant higRk@ingéntytsorephidygiage0.a X 58@) andepl peleemirSiafiatta temperature

between 50-65°C.

Yeast two-hybrid screening methods also may be used to identify peptides

of the invention that bind to the Ang-2. Thus, antigen, or a fragment thereof, can
20 be used to screen peptide libraries, including phage display libraries, to identify
and select Ang-2 binding agents, e.g. peptibodies, of the present invention.
Alternatively, a variety of expression vector/host systems may be utilized
to contain and express the peptides of the invention. These systems include but
are not limited to microorganisms such as bacteria transformed with recombinant
25 bacteriophage, plasmid or cosmid DNA expression vectors; yeast transformed
with yeast expression vectors; insect cell systems infected with virus expression
vectors (e.g., baculovirus); plant cell systems transfected with virus expression
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or
transformed with bacterial expression vectors (e.g., Ti or pPBR322 plasmid); or
30 animal cell systems. Mammalian cells that are useful in recombinant protein
productions include but are not limited to VERO cells, HeLa cells, Chinese

75



For exanpl e, the peptides nmay be reconbinantly expressed in yeast using a
commercially avail abl e expression system e.g., the Pichia Expression
System 290(0Bf0wilB4 ogen, San Di ego, CA), follow ng the man®Caaisoz/zawsss
instructions. This systemalso relies on the pre-pro-al pha sequence to
direct secretion, but transcription of the insert is driven by the al cohol
oxi dase (AOX1) pronoter upon induction by nethanol. The secreted peptide
is purified fromthe yeast grovvth medi um by, e.g., 25 the nmethods used to
purify the tldef rlal d | i I at ants.

Al ternati velf)%’ig tecrﬁ’é(ag }“ﬁfx (Eﬁg Cﬁlg%w’easmé;ﬁg \gllggig’gﬁ]?ht o the

bacul ovi ' USHER®?, essi RINVMEUK D183 (ﬂ@er@g%ellﬁaﬂx%ﬁ&@, CA). This
vector can be used according to the manufacturer's directions (PharM ngen)
to 30 i nf ecproBpolidpt e sechmbgiapbextaessisinl of thepeprideparo tejciibed beseivedi a and to
pr oduce eb%\o 03/ 057134 PCT/ US02/ 32657 reconbi nant protein. The

r econbi nant°p?Pt ei n can be purified and concentrated fromthe nedia using
a hepasi n- Sephar pgetetif " eipressinacoRe! @Tersﬂztplmﬁml pielgy, vitlseorpegbi,de may be
expressed in an insect system |Insect stens for protein expression are
wel | known ﬁO@eliWr@@engﬁ pajkpaptidg ﬁ'ronh@DéM( NA) sreends. s%rtmg%toemectﬂm ogr apha
californi ca,nu i a vector to
express f or @l gcnm 2‘{%6 E%{aﬁ@ggg’%tﬁ%}r{ CB f}é‘ﬁ% ggse&%w @e(o?lgi%gn&%ri chopl usi a

| arvae. Theeclp@pit dteleaaidigvigrencatotarnldm gdnerepresdit far exaopéssent i al

region of the virus, such as_the polyhedrin ene under control
of the pol yPREEIOMSHS Bt eHhanesrs, (2) Aetpichy @ orispquen ‘?@ﬁt’ ?{Fogﬁéhﬁgb’g}% wi |l render

10 t hggpol yggt%m?zﬁlcg%ﬁaﬂs&%éd %o ﬁkﬁhppawgﬁla&&ﬁﬁmégreém afli{3ys | acking coat
protein e reconbi nant viruses can be used to iInfect S. frugi perda
ceI I s or Tappmd)mwtmtsarascmlarmaaltlanoman@termhatlpmp@qwmcess Soxpmedseids Smith et
4 1983) e hard et al . Sci.

(USA) 91 SI?ﬁld?(?f(?E elaf‘lt 05%?8‘6% HeSHRpIEn ¢ ﬁ@hﬁm?%@&lé'éﬂ%'éée%codl ng the
peptide CanleQ@er%@q@HBé érfabﬁﬂg byrReRuaNe N od whill Re@prodiR b9RMoat € vect or

for exanpl e, ]2 -3X (Pharmacia). The pGEX vector is de5|1gned to produce a
fusi on proteilh Aliengsivesl, mgersl Taecmmbinanieraeinria axpressad withagm leadsiopded by the

\élegf_] IO rr]ia 2:’]?%2?'1’1&??' tSCeCIP}%T”leﬁ CIT?E(ljyel(leCRI&e an %J t%%%f&%le&lﬂ)%@f }eggiule r‘lrif-[‘f‘?lst he vector’

residue may or may not be subsequently cleaved from the expressed recombinant

protein to provide a final peptide product.
For example, the peptides may be recombinantly expressed in yeast using
a commercially available expression system, e.g., the Pichia Expression System
20 (Invitrogen, San Diego, CA), following the manufacturer's instructions. This
system also relies on the pre-pro-alpha sequence to direct secretion, but
transcription of the insert is driven by the alcohol oxidase (AOX1) promoter upon
induction by methanol.
The secreted peptide is purified from the yeast growth medium by, e.g.,
25 the methods used to purify the peptide from bacterial and mammalian cell
supernatants.
Alternatively, the cDNA encoding the peptide may be cloned into the
baculovirus expression vector pVL1393 (PharMingen, San Diego, CA). This
vector can be used according to the manufacturer's directions (PharMingen) to

30 infect Spodoptera frugiperda cells in sF9 protein-free media and to produce
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for PCR can be generated to include for exanple, an appropriate cleavage
site. 20 Where the fusion noiety is used solely to facilitate expression or
i s ot her wea3nstid4 desi rabl e as an attachment to the pepti @#eTafS02/s266T est ,
t he reconbinant fusion protein nmay then be cleaved fromthe GST portion of
the fusion protein. The pGEX-3X/ specific binding agent peptide construct
is transfornmed into E. coli XL-1 Blue cells (Stratagene, La Jolla CA), and
i ndi vidual transformants isolated 25 and grown. Plasm d DNA from i ndivi dual

transformants can be purifjed and. partiall equepced psing. an .automated
sequencer t15CUBHPMFRHE: h?sf@??@g’l%%tf’%em é’%ﬁ? gﬂnﬁﬁc_g@?‘#i‘)@c%tﬁgﬁdng agent
encoding nugh gt AEk RS AHephitn SoALRETumPELRRRASHON. Certain peptide
conpositions of the present anentlon are those in which a 30 peptibody is

conj ugat ed t o aniltemstively ior pepeide indey bsieshreasediinap inseelysisinsInsecit or  ( TNF) .
In a particularly preferred nethod e TNE-specifi.c,bindingragent 77 WO
03/ 057134 W@é&?‘?@?%@“?&%%ﬂ“&é%wéh?‘H%WB%O@1% ?8@%@}8{%‘8 B i nant
fusions w td:ReRidHEA BRREAPHABalifFERMAGTIC RS f)élﬁlﬁéﬁrbsﬁs (e INP VN bdlovagen,
Madi son, W) encodi ng sequences. Peptide-TNF cDNA can be cloned into pET-1
| b vector (MNedagenyctanio exheess Expige seiesnin §podumerp dpgingeds GeHs LM E. col i can

be induced accordi ng to the 5 T1 | r1.S. uction. Soluble
TNF- pept i de n‘%ﬁ’ﬁﬂﬁéaqﬁrﬁ'ra ?'fll!“}leecp epﬁg%g‘odgg%{%p?ﬁaﬁ%%%{;ﬁgf leozle%;}ﬁ élrﬁmoni um sul fate
pr epar at i ongorlRysdngahedbe of tHearas!suoh as tb oy gptey andpRtwinyldeSephar ose 6
Fast Flow, ion exchange chronmato raghy aon DEAE- Setpgar ose Fast Fl ow and gel
filtration W@hﬁﬁ@@@ﬁb’ﬁ?‘l@w@@&%@éc yicessful dpgeriign ofifhe peptide il 64T ot ei n,

whi ch fBY D BERALERTodR iffkdvBaRH pRldEcd RELUBIAR RAMMak) ddieplbagh er | @, can

be purified a can be sacrificed by rifugation;
washed in Ocdhbh THeNeddmbidght viduTasican bp bkedl, to Infiedt] EBEIpeadedcells orat ed with 0.1

The | ysate. LamabbiA By PRBRs edtkes owiastbl ToaE el TR AETE ol | et ed
by centrifugat 119@3)& 8 odiRardidA UL €8r0Rt N2 ABRD S QE_IJ_SJ e 30849111 B9t ei n-

contai ning pellet ‘can be resuspended in 50 "M Tris, pH 8, and 10 mM EDTA,
| ayered over 50%ngnpther ekampladthe &MNA pdaugeet dnepdise tha prptide caxbes000 X g. The

Fg:;S)e t150 an etl)r%plriﬁescf”'bsflgaﬂ%gd icponse& ?nr%g Hh gp rQSrSiﬁQ %c%opl%fr E%rﬁﬂe,sp%éja—%)é ol ution
(Pharmacia). The pGEX vector is designed to produce a fusion protein
comprising glutathione-S-transferase (GST), encoded by the vector, and a protein
encoded by a DNA fragment inserted into the vector's cloning site. The primers
for PCR can be generated to include for example, an appropriate cleavage site.

20 Where the fusion moiety is used solely to facilitate expression or is otherwise not
desirable as an attachment to the peptide of interest, the recombinant fusion
protein may then be cleaved from the GST portion of the fusion protein. The
pGEX-3X/specific binding agent peptide construct is transformed into E. coli
XI-1 Blue cells (Stratagene, La Jolla CA), and individual transformants isolated

25 and grown. Plasmid DNA from individual transformants can be purified and
partially sequenced using an automated sequencer to confirm the presence of the
desired specific binding agent encoding nucleic acid insert in the proper
orientation.

Certain peptide compositions of the present invention are those in which a

30 peptibody is conjugated to any anti-tumor peptide such as tumor necrosis factor

(TNF). In a particularly preferred method, the TNF-specific binding agent
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free of My++ and Ca++. The fusion protein can be further purified by 20
fractionating the resuspended pellet in a denaturing SDS-PAGE (Sanbr ook et
al ., supw@)3/oThnes gel can be soaked in 0.4 MKC to visualPCTa&SOn&26pT Ot €i n,
whi ch can be excised and electroeluted in gel-running buffer |acking SDS.
If the GST/fusion protein is produced in bacteria as a soluble protein, it
can be purified using the GST Purification Mdule (Pharmacia). 25 The
fusion protein may be subjected to digestion to cleave the GST from the
pepti de of the invention. The digestion .reaction $@104 4 fusi on protein,
20- 30 uni t BRYGRBSMIPRIAS AT PO SUPTRIROTEIY A OV i BSRHCC PR TR be

i ncubat ed 18su8& D fiRe@in AR ENPGRNBLAR, PREisbRaWE nRBdid deqiahsts! Ng _
SDS- PACGE gel to fractionate the reaction products. The gel can be soaked in

0.4 M KO t BeptidetidVF eleNA3GmtteelgnedtietorpiiahihsvecthiéNodegen) eyd & t he protein
band correspondi n e ect | ecul ar .wei ght of .th epti de can be
confirmed byBifi® ﬁoi@il\ﬁﬂg%‘g@g%bﬁg%l %%@C/aﬁ%iﬁm%ﬁ?@%%%@‘% anal ysi s
usi ng 3n aupeTBiEdaSEMeRESshARIIN S6lublcomYIEheprdchotiebe fudied frogter City,
CA). Alternatively, the identity can be confirnmed by perform ng HPLC

and/ or massbagit § by afamanéurp eplfdtel peepaation hygdtapliebig intgraoime sequence
encoding th ept i | i p 1 i ni desired
promot or and"Saeoaf B PAE iR EitosCh Baf ridty Bt FRiin P Hrphalogoty CC

240: 1041- 430f D¥XD)-Fephhhwe Faguaow and el fitati Goctabmatieraphy oneSephanfl-$-med by
aut onmat ed sec%Jenci ng. The plasm d can then be transfornmed into E. coli
strai n Mc10840 HE; ng standard procedures enpl oying CaCl2 i ncubation and
heat gfock treat o D H G hay bSBTRNARAKs&h iRdolublS YRERIon b
trans?gr med 10 bggtglrsﬁgﬂégﬁlrgg%gr oﬂv%n%ylﬁ)n LB ne |Sumlsuoplfal emsnteogl1 W th

car beni ci | | imthe baderig cadbe purdiedds folewve xHoe sskkdcqprist sacmficalbybe | nduced by

growh in a suitable. dium | resent, | er sequence can effect
secretion of i gﬁ%%ﬁ@%&%@%@i@ﬂ%&%ﬁﬁ@%aﬁé@ﬂ o1 haé“gecret ed
reconbi nant yp5ied RitA 0CBRREL 198y Feqdighi-08t. L RQiDRAD ok 3k nekhtbiit@oohS Medi a by
t he met hods descri bed héerein bél ow mral i an host systens for the

expressi on temperasunce dberhysatgraan he oleated byrsonicadn, apd colh degisiaapde of skill in
the art. Host,cell strains.c chase p icul a [lity to
proc e§§ t hePEX ?‘Je‘%ysﬁéi{fg‘l%‘%%&r‘?g%) ?@‘6%‘%“ fea 1%@:09 2B 3{6% { G4 Phrof-

containing pellet can be resuspended in 50 mM Tris, pH 8, and 10 mM EDTA,

—

-

layered over 50% glycerol, and centrifuged for 30 minutes at 6000 X g. The
pellet can be resuspended in standard phosphate buffered saline solution (PBS)
free of Mg++ and Ca++. The fusion protein can be further purified by

20 fractionating the resuspended pellet in a denaturing SDS-PAGE (Sambrook et al.,
supra). The gel can be soaked in 0.4 M KCl to visualize the protein, which can be
excised and electroeluted in gel-running buffer lacking SDS. If the GST/fusion
protein is produced in bacteria as a soluble protein, it can be purified using the
GST Purification Module (Pharmacia).

25 The fusion protein may be subjected to digestion to cleave the GST from
the peptide of the invention. The digestion reaction (20-40 mg fusion protein, 20-
30 units human thrombin (4000 U/mg, Sigma) in 0.5 ml PBS can be incubated 16-
48 hrs at room temperature and loaded on a denaturing SDS-PAGE gel to
fractionate the reaction products. The gel can be soaked in 0.4 M KCl to visualize

30 the protein bands. The identity of the protein band corresponding to the expected
molecular weight of the peptide can be confirmed by amino acid sequence
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translation nodifications that will be useful in providing protein
activity. Such 20 nodifications of the protein include, but are not limted
t o, acet ywetososr134 car boxyl ati on, glycosyl ation, phosphor ylpatriusn2/3d65pi dati on
and acylation. Different host cells such as CHO HelLa, MXCK, 293, W38,
and the |like have specific cellular machinery and characteristic

mechani sns for such post-translational activities and can be chosen to
ensure the correct nodification and processing of 25 the introduced,
foreign protein.. It is preferable that th ansf or c used for

| ong- Cer m AR in in BiGaleR 5T b omieh BRAT SOt RaBER 2 E0¥Ecai on i s
desirabl e. @i’@?CAl)'.ClAlt‘éﬁiahsvel?,rtﬁe idengfisdaaroRenMrhét MepdrfrmiddEPLCONt ai n

sel ectabl e markers along with the desired expression cassette, the cells
can be al | o0 magf spactPmetry opthgpestides. an enri ched 30 nedia before they are

swi tched to sel egtjve,. i T | ect abl. rker. .i desi gned, to confer
resi stance to se é{g{r}ag%g hngi ‘ggeﬂ'%gg%ene@ézg(gﬁfgg@e\/sp%?lg?mg%n %encjo%g% 03/ 057134

PCT/ USB2/ 32pmémid esoumeing aafesigq] pronmioftans Uggies sl lallyadex fgasseetBettdrnt r oduced
sequences. Resjstant cl unﬁ@s of stably transformed cells can be

prol i f er at ed @sisagnes ULt UPED)]t dbpsrtygace elghissppstarckcandet he cel | . A
nb f ot t h 5
L e L S b R AN

been transf t protein production. ens
i ncl ude, butolraindiCLOGT Usett sttamdatdSHrotddnndschinpdoking &3€]2 g peianthd ne- guani ne

hosphori bosyl t f ansf erase and adeni osphorj bosyl transferase genes, in
!to k-, P hgpr t ?‘X%FL%%?TFQE‘UPEWIOg?her%ﬁélétq'g@’g{%??gﬁ ¢ ,Suailﬂ)i &ﬁ%fr%%?’in%eéi resi st ance

can begousedpagerid & beneh LB%&ﬁﬁlin%ﬂpfﬂ@ﬁle%R’immnﬁ@lﬁﬁleﬁrﬁ resistance to
met hotrexate; gpt 10 ich confers resistance to nycophenolic acid; neo

whi ch conf epgodueisdrsolathe exprossed proteinicam bt yslustdley BH18h analswiehleer s resi st ance

hi | ; d h i.ch f i st h in.
addi t1 onal - SBOBRYBitBegRLR 1 SRS CieSieREr L PSR a1 1 owe
cells to utileav®l durd@lseciefom| ace of tryptophan, or hisD, which allows

cells to utilize histinol in place of histidine, Markers that give 15 a
vi sual i ndi cati odhf &ecrptgemcprbERnt BigteoR can bmpyréiaddiars thefacissial @b cyani ns,

3, LT ORI, A0Sy SHOEh A  (Rp2 | t T o7 e and L5 suptrate
sonme cases, the Moinbiia lishdistegnsafge teexptessionst theeedqoaiiinahe prodein agy
well known to those of skill in the art. Host cell strains can be chosen for a
particular ability to process the expressed protein or produce certain post-
translation modifications that will be useful in providing protein activity. Such
20 modifications of the protein include, but are not limited to, acetylation,
carboxylation, glycosylation, phosphorylation, lipidation and acylation. Different
host cells such as CHO, HeLa, MDCK, 293, WI38, and the like have specific
cellular machinery and characteristic mechanisms for such post-transiational
activities and can be chosen to ensure the correct modification and processing of
25 the introduced, foreign protein.

It is preferable that the transformed cells be used for long-term, high-yield
protein production and as such stable expression is desirable. Once such cells are
transformed with vectors that contain selectable markers along with the desired
expression cassette, the cells can be allowed to grow for 1-2 days in an enriched

30 media before they are switched to selective media. The selectable marker is

designed to confer resistance to selection and its presence allows growth and
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pepti bodies of this invention may need to be "refol ded" and oxidized into a
proper tertiary structure and generating disulfide |inkages in order to be
bi ol ogi caWwby3/osmBs4 ve. Ref ol ding can be acconpl i shed usi ngPaTsnha65Df
procedures well known in the art. Such nmethods include, for exanple,
exposing the solubilized 25 pol ypeptide agent to a pH usually above 7 in
the presence of a chaotropic agent. The selection of chaotrope is simlar
to the choices used for inclusion body solubilization, however a chaotrope

is typicall ed at ower congentration., A enpl ary __chaotropi ¢ agent
s guan di nesovery pseieh@aeesb BT Sretin fginuiR e SRETCHY B |1 ai <o
contain a r ek Bes@eSHanBlotBed E@lls%h dk V\ﬁ?dhféﬁfe@dsﬁlg%s&ﬂke&ﬂtﬁﬂé? 30 ratio to

generate a particular "redox potenti al | ows Tor disulfide shuffling
to occur fokmhmqwﬂampammawtoﬂh@yékelne bri dges. Sone commonly used redox 80

WO 03/ 057134 PCT/ USO2/ 5 cou | es include stelne

gl ut at hi one/ di t hi*dBi ﬂ? gﬁﬁFP§ gﬁ@%??ﬂgnmeg%¥ﬁF8Yﬂ}éﬁ¥§f%%#$ﬁgith|ane
DIT, and 2- peinGaRkRehbadfet reddihihidtipidibia pPaddactibf. SHEHWEICHSH Bjieds @

co- sol vent naY be used to increase the efficiency of the refolding.

Comonl y uséluslesiaitnennes linéqdigeHyVywpigine lgmsyehmpc@rﬁbmgfau?@m of 5

vari ous nol I i I r t urify the
pepti des angﬁ%gp(%ﬁl%%g%é?%?a%?%nég&él{s]{éeﬁ)%os |hr?\1}1g§%/}fh2%1s ?ggt% n’ [?ut?l 1I‘O i cat?/on

t echni ques aggt-welabrtkedrekgectitelse Adfo, akti-metabolitdw@sis@nte cahltesged chni ques
i nvol ve, at one |evel, the crude fractlonatlon of the proteinaceous and

non- pr ot ei n&E3ES of seleqtionrier DHER which spafersirasistence tBé‘Eﬁﬂil‘HE@XTG #d/ or
pepti hedy f Wﬁ@h%?gegs RERLSAED ngﬁ)hgﬁ'cﬂfc' AR1; Ao m}ah%ﬂférﬁfesfa{an&%er est can

be further purif using ¢ tographi c 'and el ectrophoretic techniques
to achi eve thgamtinadlyarsidednspl 8ean$1 qmnfelrsf. reslatanoﬁnto(ahﬂorpmmrbm ;catlihggrot o

honngeneity Anal yti cal net ar.ticul arl to the aration of
bept P bodi 63 vk el rasapfe oD e gtenadnfath finide Pt AR BRaRG e
chr omat ogr agkpfyl 1ﬁé<1ﬁhélﬁp9 NwE#RH QBYS BE18RD YitiliddinRBleYiA plakk afrdtofith, or
el ectrophoresis; isoelectric focusing. A particularly efficient method of

purifying péisDi tbichi aE},lOfNéS«‘PllbmtéIZn histigel ig P&&@p@iﬁrﬁtsﬁémpM@IbfrfS M@VP{PLC
Certain aspects of the e vent.i on once rificati and in
par 1l ar " ertsueh giedor R ek Blips AR aRR L e SPeiniBLb boay or
peptide of shhgroRidRsEMd 1't§1§{1%§ﬁrét@rGU§hﬁldtlﬁé1f@r RUmdfils@EbRRRL LR@eim. or pepti de”
as used hereln is 20 intended to refer to a conposition, isolatable from

ot her conponents, wherein the

Purification and Refolding of Specific Binding Agents

20 In some cases, the specific binding agents such as the peptides and/or
peptibodies of this invention may need to be “refolded” and oxidized into a proper
tertiary structure and generating disulfide linkages in order to be biologically
active. Refolding can be accomplished using a number of procedures well known
in the art. Such methods include, for example, exposing the solubilized

25 polypeptide agent to a pH usually above 7 in the presence of a chaotropic agent.
The selection of chaotrope is similar to the choices used for inclusion body
solubilization, however a chaotrope is typically used at a lower concentration. An
exemplary chaotropic agent is guanidine. In most cases, the refolding/oxidation
solution will also contain a reducing agent plus its oxidized form in a specific

30 ratio to generate a particular redox potential which allows for disulfide shuffling

to occur for the formation of cysteine bridges. Some commonly used redox
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pepti body or peptide is purified to any degree relative to its
natural | y-obtainable state. A purified peptide or peptibody therefore al so
refers towvaopesptisbody or peptide that is free fromthe em¢rrusnness7 i n
which it may naturally occur. Generally, "purified" will refer to a peptide
or peptibody conposition that 25 has been subjected to fractionation to
renmove various other conponents, and which conposition substantially
retains its expressed biological activity. Wiere the term"substantially

purified" is used, this designation will.refer. to epti.de or . pepti body
conposi ti o_rlc‘:?‘iP?%HP“clHdet Wéteb‘?aeﬁ‘gisﬁé?ﬂ?‘? utﬁ%m&iétk’foiﬂsﬁg}gﬁgp%ﬁg?ndecorrponent of
the conposi QRS DTaSARARIHTH! dAdaD -RRRUbtoeBXholaBoL)/ @@%-b¥Pouh 30 70%
about 80% about 90% about 95% or nore of the proteins in the

conposi t i onmagy inARNOSY, @ 5F-56WeRENAYISORYed 26 S reavathiestidciensyrmddie f or

gquanti fying . degree of purjfication of. the pti.d r tihody wll be
inown . 1 niEadie: Sinoiy Widedsp e hin A eRanee it BB b ur o
These Bncl udﬁjojs%olg@mm@ghtg@hgraf%ﬁﬁhgg the specific binding activity of
an active fraction, or assessing the anount of peptide or peptibody w thin
a 5 fraction by Emstrxaesasle jepwilyshppatides and neptibedics ofrthgpwedi ng t he

purity of a; i i . i j | - L ndi ng
Betivity of oRTR oty ARl BG kechiiBits £F ok RRY A FUESTR 8L O TR
initial extaAcTheknechn@uehinsobal stunatlevel ke crdegfraaiophtigiof thecati on, herein
assessed by a "-fold purification nunber." The actual units used to

represent tRORIRNGAES B m9nRIPisHageus faclons: (Having sepygieddhe paptide dependent
upon tiRe pant i . t i . . kif d ion and
et har o - By B Pk By PR =R B e g
activity. Watheoperifietismgphesmstogtapbicenfl etectreghdretiqpachniqueato arhiavel | be wel |
known to thos f skill in.the art. These include, fo X | e,

or eci pi tat | BT CHORIHPUREaT (heausicaes O hmasprice. Analyhcal

(i mrunopr ecifidoak E%):ul@ﬂ? shifQ] tb'tlk@p@ﬁar@ﬂoﬁ"@taﬁepﬂigo&i@d‘zﬁfd%eﬁﬁﬂ&rbr theol | owed by
centrifugation; chromatography steps such as affinity “chromatography
(e.g., Prot picserAiSepheon asddn-ckanngxdnamgograpdy, axclusioatcheymategrepltse  phase,

hydr oxyl apat.ite and.affinjt hr omat oar aphy.. i soel ectri ¢, focusi.ng; gel

el ect naphor BRI e slerkpPie OB e Ang Ttk o PrslsRirr g RidiRs o
general |y leewd dfputibngpdptides isifast pedteiaMR@id dhadmhtographdler eveh IRIMUCt i ng
the various purification 20 steps may be changed, or that certain steps may
be omitted, and Sertpip aspesty af the,prgsent invention concern the purification, and in

particular embodiments, the substantial purification, of a peptibody or peptide of
the present invention. The term "purified peptibody or peptide” as used herein, is

20 intended to refer to a composition, isolatable from other components, wherein the
peptibody or peptide is purified to any degree relative to its naturally-obtainable
state. A purified peptide or peptibody therefore also refers to a peptibody or
peptide that is free from the environment in which it may naturally occur.

Generally, "purified" will refer to a peptide or peptibody composition that

25 has been subjected to fractionation to remove various other components, and
which composition substantially retains its expressed biological activity. Where
the term "substantially purified” is used, this designation will refer to a peptide or
peptibody composition in which the peptibody or peptide forms the major
component of the composition, such as constituting about 50%, about 60%, about

30 70%, about 80%, about 90%, about 95% or more of the proteins in the
composition.
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suitable method for the preparation of a substantially purified specific

bi nding agent. There is no general requirenent that the peptide or

pept i bodywofo3whma34 present invention always be provided i nPCTaSIw36spuri fi ed
state. Indeed, it is 25 contenplated that |ess substantially specific

bi ndi ng agent products will have utility in certain enbodi nents. Parti al
purification may be acconplished by using fewer purification steps in
conmbi nation, or by utilizing different fornms of the sane general

ificati h - F | it i iated that tion- h
Col umm. chr omat ogn AURY: REVDRS Radutn e g i e ishio fal e anor al 'y

30 result i Brper@ibeay ill be kAbwn tdMbid ofGR1L Rhé ham B8 FaEteehni que
utilizing a | ow pressure chromatography system t hods ‘exhibiting a | ower

degree of ré&isglopyie. These\igrlode, dorera3mplRCTEESORIBABS Bpecfin bihdivgettdvitymay have

advant ages | er f.th tide or .peptib or,.ln maintaining
bi ndi ng act P@? %’L@IF f{aﬁgg%’eoﬁiélss %Sllﬁﬁt%ﬁggﬁPBtoﬁﬁepP% rspeipﬁg%}y \yﬁlgp % he
m gratison ofractigiept SUS/FXGRahypent A deefe@ed Mafhod fosARRkinERSEe B@jrgﬂbfhcantly,

i oc

with different conditions of SDS/ PAGE [Capaldi et al., 5 chem  Bi ophys.
Res. Comm , Pwidepypeptirly)fractipy is\ip cplcglierthe bindingacpity eCthafeatiense under
differing elLgg reSi: i §:1 g e Lghts of
purified or pa?%r?g‘t{l Ig;ﬁezhlﬁifl@gggﬁ‘;s%g%ﬁ?? @th%l%g??% %&%@%&%@?ﬁ%ﬁ products
may vary. degrB: othndicAseayerdimmsasktdyy adlfohl mdifivgtias sayisert'ypheal |y utilize
a capture agent to bin ecificall}sllto often inobilize the anal yte

target anti GeHa URHS UK tf’ﬁg escgbihe amo nhOfrﬁ?iq‘gPﬁaf%ﬁfy%%ef?quéﬁk P$ binds' to

the anal yt e deged@it@pSHBRAHBANar@Esal REhnRIuE $8Beni 15 YETUW AR putiflSaifPL Ur € agent
is a peptide %r peptpi body or f%ragsr?tgnt tnﬁfeur eof ei15 t hat spggi Plg%al | y binds

Ang- 2. Thesend whethel argiot die peiptibledyprapspiigese xdnltatsveeddtectdbbobinding attidatyart [ Asai ,

ed., Methods in .l Bialo Vol.. 37, Antibodies ir | 1...Bi ol ogy,
Acadeni ¢ Press, ﬁag.o?&ﬁgh la%ersléuf([)ﬁbé%%r]’u.se 1%&5?88? E’QE bc%(vﬁ]&ikﬂ(bw Zays
frequently uidsé b2kildid albekd Mheadiabludé,Fat extiniple, psécgpatioh Rethaxisbange of the
bound conpl ex fornmed by the capture agent and 20 antigen. The | abeling

agent can b&uppaie.diEG Hatihpliertmesmeppipitaioy anfercddem bydeapl ex; i.e. it
Cor o, | LA AR g R P SRR ., o0
chromatography (e.g., Protein-A-Sepharose), ion exchange, gel filtration, reverse
phase, hydroxylapatite and affinity chromatography; isoelectric focusing; gel
electrophoresis; and combinations of such and other techniques. As is generally
known in the art, it is believed that the order of conducting the various purification
20 steps may be changed, or that certain steps may be omitted, and still result in a
suitable method for the preparation of a substantially purified specific binding
agent.
There is no general requirement that the peptide or peptibody of the
present invention always be provided in its most purified state. Indeed, it is
25 contemplated that less substantially specific binding agent products will have
utility in certain embodiments. Partial purification may be accomplished by using
fewer purification steps in combination, or by utilizing different forms of the same
general purification scheme. For example, it is appreciated that a cation-exchange
column chromatography performed utilizing an HPLC apparatus will generally
30 result in a greater "-fold" purification than the same technique utilizing a low-
pressure chromatography system. Methods exhibiting a lower degree of relative
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comonl y anot her anti body, which binds to the bound conpl ex. The | abeling
agent can be, for exanple, an anti-specific binding agent antibody bearing
a | abel . @b 0¥h&713£cond anti body, specific for the bound cecplusky/3zway | ack a
| abel , but can be bound by a fourth nolecule specific to the species of
ant i bodi es which the second antibody is a nenber of. For exanple, the
second anti body can be nodified with a detectable noiety, such as biotin,
whi ch can then be bound by a fourth nolecule, such as enzyne-| abel ed

streptavidin, . her prqteins capable speci fi.cal |l y..30 bindin )
imunog! obu PP Re PN RS BTG S TS Eh O ey ai so
be used as fthmaingh@hp Bthdageiivity beaR febfidH AGpeptipé®i. ns are normal
constituents of the cell walls of streptococcal bacteria and exhibit a

strong non- i mun&geékprevistaibhegisosirnad apentidesgnodmestide ¢asary.vi ty wit h

munot . 133055865805 490, 8TR GARTALE Y SRR Rpridefiise: *(oo7).
Througlsout BiwhansBiyphys ResGneN7&DS5G19TWAE Nk Rl SleedisreBryappeecia@qui red 5

after each conbination of reagents. Incubation steps can vary from about 5
seconds to &&yBrder dfEuig elsntophotssis onditinnsaths appayenf Moleadan wightsof 24

hours. Ho - ]_J}ﬁﬂl]'- ﬁ*iﬁﬂff' L; R V. rmat ,
anal yte, vo ﬁﬁf%ed %f so"{} t on%eaggédéﬁ?%{qggggﬁ%gﬂf#gﬁgpf(ﬁ:ugg%@uvﬁ )Fy, t he
assays will be carried out at anbient tenperature, although they can be
conducted over a range of 10 tenperatures. A. Non-conpetitive binding
assaysio | mBigdifgiAgsdysbi ndi ng assays can be of the non-conpetitive type.
These assays have an anpunt of captured analyte that is directly measured.
For 15 exanpl e, [AMypelogical kinding assaxhbimiceHy uibzuy captye agaptiapiédagent

(anti body o i i - I e where

it is i mmb%‘?elcggogm P‘?%é%%ﬁ@mnwggﬁ%%@e g%%?‘%&%%%%ag‘ﬁg%ﬁ?h%%caig{%? ééeg’tt( bi nd t o)

anti gen pr esentoiety thhespeeicall s bitds & thd healpeo e bne éhbsdimenodfithe zed i s t hen
such as a second antibody havi ng | abel . In

bound to a | abeling agent,
anot her preP@??ﬁ&“%§Hgﬂﬂﬁ%ﬂWnQ§§§?¥1%ﬁ@ﬂﬁﬁbéﬁéﬁﬁﬂmﬁﬁfﬁQ@EVﬁWé€?§°% | abel
but can be bound Bicapy bﬁﬁ@lAﬁr%-@nmége%nﬁH&g ﬂ‘cbpbigamgrﬁggagé hadigs of the

species fromwhich the seco anti body is rive econ ant i body
al so can beknowdi i tbd arti[Akaiacd eMeethodb ireCeibBatlygy, 3int.[B7adnbibodienin Gadl whi ch a

Biology, Academic Press, Inc., New York (1993)].

Immunological binding assays frequently utilize a labeling agent that will

signal the existence of the bound complex formed by the capture agent and

20 antigen. The labeling agent can be one of the molecules comprising the bound
complex; i.e. it can be a labeled specific binding agent or a labeled anti-specific
binding agent antibody. Alternatively, the labeling agent can be a third molecule,
commonly another antibody, which binds to the bound complex. The labeling
agent can be, for example, an anti-specific binding agent antibody bearing a label.

25 The second antibody, specific for the bound complex, may lack a label, but can be
bound by a fourth molecule specific to the species of antibodies which the second
antibody is a member of. For example, the second antibody can be modified with
a detectable moiety, such as biotin, which can then be bound by a fourth molecule,
such as enzyme-labeled streptavidin. Other proteins capable of specifically

30 binding immunoglobulin constant regions, such as protein A or protein G may
also be used as the labeling agent. These binding proteins are normal constituents

of the cell walls of streptococcal bacteria and exhibit a strong non-immunogenic
83



third | abel ed nol ecul e can specifically bind, such as streptavidin. See
Har|l ow and Lane, Anti bodies, A Laboratory Manual, Ch 14, Cold Spring

Har bor Laworlansmg4 25 NY (1988), incorporated herein by wprefrarsenswss7 B.
Conpetitive Binding Assgys: |nmunol ogi cal binding assays can be of the
conpetitive type. The anount of analyte present in the sanple is neasure
indirectly by neasuring the 30 amount of an added anal yte displ aced, or
conpeted away, froma capture agent (antibody or peptibody) by the anal yte
present in the sanple. In on%g.r eferred .84 %/\O 03/ Q057134 PCT/ US02/ 32657
conpet i ti veeRiEY g thgyaynoelp ﬁB\RﬂnS&?‘ﬁSﬁ?ﬁm%sf TYRAHEY YSRETY | abel ed, is
added to thgSammher. ?ﬂﬁu@m 13@@9@925@2 E)l@%@)-@ﬁh@&%,%d(\'!mmo‘lhmgaﬁt ure
agent. The anount o abel’ed anal yze bound to the antibody is inversely
proportional9lt@%hHe concentration of analyte present in the sanple (See,
Harl ow and Lane,__Antibodies, 5 A Labarato Manual , Ch 1 .. 579- 583,
supra). |n anot hBMOPEAE eSS ay e ipet a{lPT\‘/%ncggﬁﬁ?wga%%péﬁa@eé%g‘éﬁ%r e agent
i's i mobilizedsdcRntiftiod o Whskaa! icubhtordiBénthn QhryFFdh @bdutisound to the
capture agent may be determ ned either by neasuring the anbunt of protein
present in scoplsdo e¢verzmpinsoptpfecdrp from ahput 4miswtaato abery2hRouigasuri ng t he

anount of remaining 10 conpl ex rotein, T i.h. may be
et ect ed by By BT R AN Aar e BB O e S AR e PE R "V,

anot her pr effpng@ncesmpeitiadions abd o 1@, aswaly, thapseys willbeliatricinouit at

utilized. Here, a known analyte is immbilized on a solid substrate. A
known amoudnbisht (ERPEISRESs altBoughdbey ¢an Rarondaept avergdangsd sanple is

cont agged V\E'eI.Aé LRGedd i mmbilized analyte. The ampunt of antibody bound to
the i nmobi | 1264 anal'yte is inversely proportional to the anobunt of analyte
present in the sanple. The anount of imuobilized anti body may be detected

by detecti% | ther the {) bilized fraction of antibody or the fraction
t hat remai ﬁ%@%ﬁﬁ—@%—%&g@ﬁ%n S 15 4e DIn n may be direct where the antibody is

| abel ed or i ndirgghuRMo§iBa rARisURSEAUARbe A dd ARk BipeditivabRkedh® ety that
specifically binds to the antibody as described above. C._"Uilization of
Conpet i t i veasBhysdiang ahemays:of Thgiuredrapelyie theiais idiraciishgeasyty $ocan be used for

crossik eact tle)é/alrrgﬁfe, in one preferred “sandwich” assay, the capture agent (antibody or

peptibody) can be bound directly to a solid substrate where it is immobilized.
These immobilized capture agents then capture (bind to) antigen present in the test
sample. The protein thus immobilized is then bound to a labeling agent, such as a
second antibody having a label. In another preferred “sandwich” assay, the

20 second antibody lacks a label, but can be bound by a labeled antibody specific for
antibodies of the species from which the second antibody is derived. The second
antibody also can be modified with a detectable moiety, such as biotin, to which a
third labeled molecule can specifically bind, such as streptavidin. See Harlow and
Lane, Antibodies, A Laboratory Manual, Ch 14, Cold Spring Harbor Laboratory,

25 NY (1988), incorporated herein by reference.

B. Competitive Binding Assays:

Immunological binding assays can be of the competitive type. The
amount of analyte present in the sample is measure indirectly by measuring the
30 amount of an added analyte displaced, or competed away, from a capture agent
(antibody or peptibody) by the analyte present in the sample. In one preferred
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25 determnations to permt a skilled artisan to determne if a protein or
enzynme conplex which is recognized by a peptibody of the invention is the
desired pwotogios713eand not a cross-reacting nol ecul e or to aewrarsn/sesswhet her
t he peptibody is specific for the antigen and does not bind unrel ated
antigens. In assays of this type, antigen can be inmmobilized to a solid
support and an unknown protein 30 mxture is added to the assay, which wll
conpete with the binding of the peptibodies to the imobilized protein.
The conpeting nol.ecul e al so binds one or, 85 WD 03/057134 PCT/ USD2/ 32657
nore ant i getPEPRFHIEP gi“@@&%sﬁyhéﬁlﬁﬁ‘f’flﬁ@ﬁ‘.mtﬂf nagyie PEsplyAakeled 15390t ns t o
conpete wt falal I i : i htl fped antigen is
conpar ed toﬁttﬁgfarﬁlﬁg%lﬂgm%%m%%gs g%ﬁ%bﬁ@%?g?v#hﬁ ﬁg'? @%ﬁ@ﬂ%@%gflﬁ zed to the
sol i d suppoarhount of tbeled mnalyz¢ baindrto Sw-anshedy asiinyerssly propopiioneldpthari x. 5 D.

O her Binding Assays The present, .invention al rovi des st.ern bl ot
met hods to %Pg’P%tEfat%Po Gﬁ?& iH{VePHB%%‘wﬁ%@S?ﬁ%ﬁ%‘Yfngﬁ‘a%%P@l?S’The

t echni gue ggnNahatatory AR, $8514, SEPFABEINGSaP! € proteins by gel

el ectrophoresi s on %Ihe basis of nol ecul ar wel ght 10 and transferring the

proteins to a sulnanother prfereedseopristitive Bindingassay thesepiuredgsses filter, a
nylon filtey r...derivat iz i . | Spl ted with
pept i bodi esgr° l}lé%d’n%nn %01%%%}) %ﬁ%tg?ﬁ%{ 4‘I{sl(gdené iogpgoé‘?lﬁ% gﬁ%gﬁ}}\%g&%nd t he

resul ting gRAPMAX bk Jclahiet edher byesespan thoadioast ofgyofe pleseaciny | abel ed
or alternatively may be subsequently detected using | abelfgrd ant i bodi es
that speci f PO/ YNty compiare or altpripdiNelyRydeaspying s nunhgligpeinige

derivapi ve hingi R e Bapentl BPgiRRuiRg a 20

fragrrggt S tﬁ{g@ﬁ@&gg@%@. Sr%g(s\aglr??ﬁg n e%t?%%agre usef ul 9?or tnﬁéeadi agnosi s of
condi ti ons labeldd peasies Halawamkldrang éaphy). expr essi on of Ang-2 or subunits, or

in assays to nopitor patients being.treated with inducers.of. Ang-2, its
fragments, agongjgtt@o erp ?%?4%99%?%@ ]&gﬁlga?éfalyvp?é}?n %ébd?n?f‘s]tsl c assays for

Ang- 2 i ncl uggizeABtrheds MblhiAbRE idiReRbilRedYn ardlidsirkelk. Wk@skect Ang-2 in
human body fluids or 25 extracts of cells or tissues. The pepti bodi es of

t he present ahowngmef otibasyris bédedde the sainple, end tietshaple irsanti¢teawitbibe | n a
pref erlrsed dljn%%cr}l())l 1tzéc¥ an%?ﬁgyThé Qr%ognef %% ian %dgde}llsoo\ﬁmﬁé Lo the immobilized analyte
is inversely proportional to the amount of analyte present in the sample. The
amount of immobilized antibody may be detected by detecting either the
immobilized fraction of antibody or the fraction that remains in solution.
Detection may be direct where the antibody is labeled or indirect by the
20 subsequent addition of a labeled moiety that specifically binds to the antibody as

described above.

C. Utilization of Competitive Binding Assays:

The competitive binding assays can be used for cross-reactivity
25 determinations to permit a skilled artisan to determine if a protein or enzyme
complex which is recognized by a peptibody of the invention is the desired protein
and not a cross-reacting molecule or to determine whether the peptibody is
specific for the antigen and does not bind unrelated antigens. In assays of this
type, antigen can be immobilized to a solid support and an unknown protein
30 mixture is added to the assay, which will compete with the binding of the

peptibodies to the immobilized protein. The competing molecule also binds one or
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be | abel ed by attaching, e.g., a label or a reporter nolecule. A w de
variety of |abels and reporter nolecul es are known, sone of which have
been al r exoyw3/osiascri bed herein. In particular, the presenPCrmsensicson i s
useful for diagnosis of 30 human di sease. A variety of protocols for
measuring Ang-2 proteins using peptibodies specific for the respective
protein are known in the art. Exanples include 86 WO 03/057134

PCT/ US02/ 32657 enzyne-|inked inmmunosorbent assay (ELISA), radi oi mmnoassay

(RIA) and fluorescence ac ted ceII ort t WO- S
monocl onal - IB‘B?@&‘“%WF@%@& taflflg% nd h@p%&g lﬁ}ﬁ‘?so FoBPe eactl ve to
two non-i nt grd @fel 1 1n Bf ﬁ@@%@tlﬂﬂheﬁqgﬂ% 1h§n&51§{e%lrafnﬁ en Rbnpafcaield tive

bi ndi ng assay can 5> These assays are described, for exanple,
i n Maddox ebinding byjhe fExE. priviech thatl &8s ib@nabilitediog e salid supplest tof provi de a

basi s for diagno nor mal .or ndard. val ues for human Ang-2 expression
are usual | yéeé%F&m ﬁigﬁgﬁs'r@leﬁfl?%(%{@Frﬁrﬂg{ll%ﬁ can be acconplished by

conmbi ngng body fluids or cell extracts fromnornmal subjects, 10 preferably
human, with a peptibody to Ang-2, under conditions suitable for conplex
formati on tRaOtherdinging Aspayisn i n t he art The anount of standard conpl ex

formation can beT uag\%}elél IEleVgl'ltl ﬁgéTBI%R/ {lﬁeﬂpbﬂ)gh{é o%lfsétgggtecﬂ%m' bodi es to

known quantl ties 0 e| n, cont I’O | sease sarrpl es.

Then, st and%uz@lnf/;athupﬁesameajfmafg Irmmamqplerarhesafmhq& gaprdlly coampiaeed W t h
val ues 15 obtained from sanples from subjects potentially affected by

di sease. De%ﬁpaﬁaflb&sa%?\R&éﬁnﬂ?&ﬁﬁlaerl"épt%’ﬁﬁo@ﬂﬁj‘)%&e 1??&136%;@@%%%%@5 roI e for
Ang-2pn th t rtain

embod ment o e B e e i el 1y wi I
be | abel ed mtdarha ayldatfiaet @bﬂenvauzedenylon'fﬁm dEhestigtk B inwibated vatn be any one

ot ect abl o EFhyaaties Bt herol et ssetispi Pe it gty it °

radi oi sot OpgomPkEft Biecdlid. THike e%)%Bodéésl%ay(Bé dké&ly 1aBelbd HPAIRSERINVELYOT
chem | um nescent conpound, suc% | uor escei n i'sot hi ocyanate, rhodam ne,

or | uci f erimay bosubsequently ldetect@d@hlngéa@llddaﬁmtlh@dlphtb@bm@lé@éﬂy bigg4¢ thet osi dase,
or h%seradl §% er oxi dase. Bayer et al., Meth. Enz., 184: 138-163, (1990).
25 pep1 O y.

Diagnostic Assays

The derivative binding agents, such as peptides and peptibodies or
20 fragments thereof, of the present invention are useful for the diagnosis of
conditions or diseases characterized by expression of Ang-2 or subunits, or in
assays to monitor patients being treated with inducers of Ang-2, its fragments,
agonists or inhibitors of Ang-2 activity. Diagnostic assays for Ang-2 include
methods utilizing a peptibody and a label to detect Ang-2 in human body fluids or
25 extracts of cells or tissues. The peptibodies of the present invention can be used
with or without modification. In a preferred diagnostic assay, the peptibodies will
be labeled by attaching, e.g., a label or a reporter molecule. A wide variety of
labels and reporter molecules are known, some of which have been already
described herein. In particular, the present invention is useful for diagnosis of
30 human disease.
A variety of protocols for measuring Ang-2 proteins using peptibodies

specific for the respective protein are known in the art. Examples include
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D seases The present invention provides a binding agent such as a peptide,
pepti body, or fragnment, variant or derivative thereof that binds to Ang-2
that is 3WowsesuB4 f or the treatment of human di seases andPpatusol/zagsTal
conditions. Agents that nodul ate Ang-2 binding activity, or other cellular
activity, may be used in 87 WO 03/057134 PCT/ US02/ 32657 conbi nation with
ot her therapeutic agents to enhance their therapeutic effects or decrease
potential side effects. In one aspect, the present invention provides

reagents and nethods useful for treati di seases and c (tions
characteri z@&yﬁ‘?q BQEWHB?SQI’Wt apey mgi)er\?aﬁoémn@n%ﬁsﬂn@ga Rtivity in a
cel | . Thesepngls@a8&SiPabd b8l SARTEMACRN aL&SHe, RBERhALBALES at i ve

conditions, such as hyperplasia, psoriasis, contact dernatitis,

i mrunol ogi ciaimahiceeragertidizingmebnioploealt antibogies Faeti yertegwanonfviereingn al so

provi des net hods of ,treating cancer in an. apinmal, includin umans,

conpri si ng.eci’ﬂjt.r?P?ﬁ O 8REHGS Pliﬁ’?et“f?g’g iw@pgﬂtlg? B@%%sayﬁ?g%&g?oygﬁ "a

speci f5c biTilisaassagenre deSiybBd, 36r kRS, i Madok BALL, NBiPIMN &L a58deel eases
Ang-2 activity. The invention is further directed to nmethods of inhibiting
cancer cel(19§3)wt h, including processes of cellular proliferation,

i nvasi veness, a t.astasis 4in.hi ol.oqgj i ncl ude use of
a conpound of t% Ongvtgll?f?Véér[le %ﬂéa%ésﬁfolr ﬁhag%fgs?gdrn ﬁ%ﬁﬁlgggtg%@ﬁ%gﬁlﬂésgﬁogm h.

Pref erabl y, hirheéh NBiReMSresdion &% vetglyosseblitieed Mhidddteratinatiedwaebeancer cel |

growt h, invasiveness, netastasis, or. tunmpr incidence in_living animals,
such as mantfePEPliiediyEonbinipgodiads poeell extracts fom Rarmdl FYPIediRpt abl e f or

use i Rpyass ) j 6e . DeLproperties

t her eé , aglyr\%eﬁ%l?&lggﬁ llnélgrygﬁﬂ}?/ gi%}csggg)o%ﬁ%éz ’ ?%cge? kg?c%lfg%{t%%g%%}e?or cell grow h.
20 The cancemmsplex atmahbe thay anrstdiddewof intthearpr Eseanoumvéstandmd pr ef er abl y
occur in m | s. Mammal s i ncl ude, . for exanpl humans .and her pri mates,
ae el | s BBRCD FoTEGPARONE G A b R ARG ST & AEPerRBarS or v

ani mal s sucly i@dwnl @fastitidd i ArdplofdRi with b&Adoh@61MadiseReSamprRR. as hor ses,
pigs, sheep, and cattle. Tunors or neoplasns include growths of tissue
cell's in whildn, staed28 valuks dhshined frioomnasmal spenpled ¢ag besompeasdiyith Yabeesand

pr 0922351 \ég%bt%%gﬁ gggﬁs%ggﬁ%%ﬁ%o% sub%c S tp)oet[c]}n(%larhy a?f”e':%teatbr}]f%ris%as%r. %)etv‘i:“a{tg%d mal | gnant

and
between standard and subject values suggests a role for Ang-2 in the disease state.

For diagnostic applications, in certain embodiments peptibodies or
peptides of the present invention typically will be labeled with a detectable
moiety. The detectable moiety can be any one that is capable of producing, either

20 directly or indirectly, a detectable signal. For example, the detectable moiety may
be a radioisotope, such as 3H, 14C, 32P, 358, or 12SI, a fluorescent or
chemiluminescent compound, such as fluorescein isothiocyanate, thodamine, or
luciferin; or an enzyme, such as alkaline phosphatase, f-galactosidase, or

horseradish peroxidase. Bayer et al., Meth. Enz., 184: 138-163, (1990).

25
Diseases
The present invention provides a binding agent such as a peptide,
peptibody, or fragment, variant or derivative thereof that binds to Ang-2 that is
30 useful for the treatment of human diseases and pathological conditions. Agents

that modulate Ang-2 binding activity, or other cellular activity, may be used in
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organi sm Mal i gnant neopl asns or cancers are distinguished from benign
gromhs in that, in addition to exhibiting aggressive cellular
proliferawDea/stibey may i nvade surroundi ng tissues and nePaIise2/3357

Mor eover, malignant neoplasnms 30 are characterized in that they show a
greater loss of differentiation (greater 88 WO 03/057134 PCT/ US02/ 32657
dedi fferentiation), and of their organization relative to one another and
their surrounding tissues. This property is also called "anaplasia."

Neopl asns treat.able by the present inventiqgn al go.include sglid tunors,
i.e., carciﬂ%ﬁﬁgm&WdN%%P%@ﬁ@@ﬁm@§FﬁﬁﬁBﬁé%eﬁﬁ@?%ﬁ@“ﬁﬁ3@§‘ Fﬁ%ﬁéﬂf neopl asns
5 derived fg&ﬁgﬁ&%&@ﬁﬁﬂ@khgg%&§'that infiltrate (invade) the surrounding

ti ssues and give tise to netastases. Adenocarci nomas are carci nomas derived

from gl andul ar  Tn @suepectrthevpicsdnt irventioepoyites sdsigenty hadthethads ssefwlct ur es.
Anot her broad cat egar or .cancers i.ncludes.sarcomas,, which are tunors
whose cel | sIChEEBTERsE 41 CancifioRs 1iasieraRd R HBTERabse" brefh e | ke
enbryoBi ¢ conRgEbia¥gvity BistRll. TimescldlsdaBdsantin@dcaiceR, apkthas treatment of
cancers of the nyeloid or |ynphoid systens, including |eukem as, |ynphomas

and ot her chynsepreliferaitvercppdisand, yudoshypeiplaskie pIOTiAsis, eONfagheerMeHEs, but are
distributed.in the .vaseul ar_ ar .l horeticul ar systens. The type of cancer
or tunor ceFF@u%ﬁo18%V§&¥%ﬂ%@gg]#gﬁgﬁéccording to the invention include,
for exanpl e, ACTFh@pRetingntioialso pavides neyinalkof yeatinglantauken a, acute
nonl ynphocytic | eukem a, cancer of the_adrenal cortex, bladder cancer,
brain canceflimgh dadudipg Auans, eenpiigng adminisisringda amiimal smHECHYS

| eukera, - CRbOR G MUGLAGY bining SUEATRN of ApBhRGIA! uGPRRR of HAORauS T-cel |
| ynphoma, endonetriat cancer, ~eSophagea 5% cer, Ew ng' s sarcong,
gal | bl adder Ang@_mcélvi,ty.h%ihe inveidn ik éukenrdagctékadnethddneakhibamgernceHodgki n' s

| ynphoma, Kaposi's, 20 sarcoma, Kkidne ancer., liver cancer, l.ung cancer
(Smal | and HORESHEHINGIEANS Procheses ghielipanBr A TRy TS, el I gnant
pleural ef f 43i0Msis MebRMPIRM sysiBsONIBhba R cludb ukd Ot £cdhied@a®f tReur obl ast ona,
gl i oma, non-Hodgkin's [Iynphoma, osteosarcoma, ovarian cancer, ovarian

(ger m cel | ) invamrieasr as apankibder ¢fcanesggeld grovsbn Pradereblye e mathedstast e cancer,
e e Rl
t r ophobl ast higndreRRiERBE 1ivihe hhiden] S 3t eds, myaflaBalMedsdast theane@ionof t he
vul va, and WI ns' tunor. )
are also readily adaptable for use in assay systems, e.g., assaying cancer cell
growth and properties thereof, as well as identifying compounds that affect cancer
cell growth.
20 The cancers treatable by methods of the present invention preferably occur
in mammals. Mammals include, for example, humans and other primates, as well
as pet or companion animals such as dogs and cats, laboratory animals such as
rats, mice and rabbits, and farm animals such as horses, pigs, sheep, and cattle.
Tumors or neoplasms include growths of tissue cells in which the
25 multiplication of the cells is uncontrolled and progressive. Some such growths
are benign, but others are termed malignant and may lead to death of the
organism. Malignant neoplasms or cancers are distinguished from benign
growths in that, in addition to exhibiting aggressive cellular proliferation, they

may invade surrounding tissues and metastasize. Moreover, malignant neoplasms

30 are characterized in that they show a greater loss of differentiation (greater
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The invention is particularly illustrated herein in reference to treatnent
of <certain types of experinentally defined cancers. In these illustrative
treat mentwp 03887134 andard state-of-the-art in vitro and inpe¢irusonsse! s have
been used. These nmethods can be used to identify agents that can be
expected to be efficacious inin 89 WO 03/057134 PCT/ US02/ 32657 vivo
treatnent regi nens. However, it will be understood that the nethod of the
invention is not limted to the treatnment of these tunor types, but extends

to any solid. tunor derived fromany organ system cer ose

i nvasi venesgedé‘ﬁtfere?ﬁéa(tlggi’é‘g ef Y@lrﬁgﬁ%?%gﬂaﬁqﬁoﬂﬁﬁg%gwgé bn or activity
are especi aldbyadRY SRS *Phi‘%#—&be?@'ié‘glsb@Bﬂé@l"‘aﬁﬂ)l&ﬁa.‘wen i nduced to regress
by neans of the 1nvention. The invention can al so be practiced by

i ncl udi ng with aNeopposteateble bietheipnssent inventivn elsoascladpegiidi thodss, i n

Convent | on® cHEBUAE TSI P=Rq AL morS HO CoRbr ot N Brop P o

bi ndi ng agemdrivatittonssisitheRAINGILs BHERHStrAd (inPRle Mel sabBuhdifg tisdieEmiher apeut i ¢
protocol . Nunmerous chenot herapeutic protocols will present thenselves in

the nind of givheissld mblegagss adidprocersnonazs depaginempapeevedfirom gbodpier at i on
into the ”E{i{};ﬁ?,acgfwﬁi&efohﬂ%gégg'g%@ple T%bd‘gﬂ?g@w&{%&pﬁ%{h‘ér &%g@g%ggchnbe used,

i ncluding a i'ng agents, S, hornones an ists, 15

r adi oi sot opescana&s Welddeasarb@hay, alhidhr @dughss whose @tlanpd @énbddded aompound of
the 1invention can be admnistered with antibiotics such as doxorubicin and
ot her ant hilidYaar hemaseneapssubsiapso s by PRF gennsGtKe Heugy dh®phosphani de,

pyrimhgine idRal R abled Beanleh O QUEAS bf the GhRLiALY Bl St ea, taxol

and its natura synthetic derivatives, anot her
exanpl e, i ninthelingdsekenfiagylyreghad@standotier cancets that tppleabedy votrpoesantofs t he

breast, where the tunors include..ggnadotropin-dependent and

gonadot r opi PLIRRGPRTOR A< B TIE e {EME SRR & DAl SPSr ed | n

conj unction w t hTheHpE ef E8ReO6r tARDEEAlS AMdnaNBtdabitheReRICbABNg @AE 09S Of
LH-RH). O her antinéoplastic protocols include the use of a tetracycline

conmpound wi inivertian inglpde, fecaxammie, dddBiliprgducimggumos aegfedymphegdtiat i on, 25
R N e
regi mens Wi gdhced, Bibeneti, breabt dagehtCicndcsl dacesf dhestis lyamshoepti@nci ng ef fi cacy.
leukemia, chronic myelocytic leukemia, colorectal cancer, cutaneous T-cell
lymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma, gallbladder
cancer, hairy cell leukemia, head and neck cancer, Hodgkin's lymphoma, Kaposi's
20 sarcoma, kidney cancer, liver cancer, lung cancer (small and non-small cell),
malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, glioma, non-Hodgkin's
lymphoma, osteosarcoma, ovarian cancer, ovarian (germ cell) cancer, pancreatic
cancer, penile cancer, prostate cancer, retinoblastoma, skin cancer, soft tissue
25 sarcoma, squamous cell carcinomas, stomach cancer, testicular cancer, thyroid
cancer, trophoblastic neoplasms, uterine cancer, vaginal cancer, cancer of the
vulva, and Wilms' tumor.
The invention is particularly illustrated herein in reference to treatment of
certain types of experimentally defined cancers. In these illustrative treatments,
30 standard state-of-the-art in vitro and in vivo models have been used. These

methods can be used to identify agents that can be expected to be efficacious in in
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The present invention thus provides conpositions and net hods useful for

the treatnment of a wde variety of cancers, including solid tunors and

| eukem aswoO 03057igpes of cancer that may be treated incl ud@CThisn2/32687 not
limted to: adenocarci nona of the breast, prostate, and colon; all forns of
bronchogenic 90 WD 03/057134 PCT/ US02/ 32657 carci noma of the |ung;
nmyel oi d; nel anona; hepat oma; neurobl astoma; papilloma; apudoms;

chori stoma; branchi oma; malignant carcinoid syndrome; carcinoid heart

di sease; carci nomm . 0., Wal ker, basal,cell,  basosquanous, ,Br.awn- Pearce,
ductar . entr BN hanbictinkeninatSlevaE Al Emeersiel BB edina ShRE Cor

lung, oat celvkatidh BB li@EY to BE kibhthRUE of EQNERPLRES, bRf HEMRISALE, SquanDus
cell, and transitional cell); histiocytic disorders; |eukem a;

hi sti ocyt ostdidtamogdenited frrd ghy argen dygems &ancarsmbnggpinwisi fesesstarve smal | | ung
cell carcin - ..non- Hodgki n' s . | pa;. .plasmacytoma; .

reticul oendgj[e agﬁalﬂgéﬁ %S;SO%%HBQ%MIQE%%I}C%%F%%& %ﬁgl\{y éﬁoeﬁ%‘?cbﬂ]é';

chondr §sar camseptibldfotBiig inhidites 8f e@MEnd@eans repdsk by wiBanSef e St i ocyt ona;

| i poma; 10 |iposarconma; nesothelionma; nmyxoma; nyxosarconm; O0Steonm;
ost eosar con®VenHor doma; crani opharyngi onm; dysger mi noma; hanartons;

odont o 1 o7 at on TR e RS AL by ARILRE S ARSI 88T, o, g

types of canwentsomsyhak spepti®dyieadrabinadcewihanhothbicdnainginogra; chol est eat oma
cyclindroma;, 15 cystadenocarci poma; cystadenomm; granul osa cell| tunor;
gynandr obl aSteERRIPCTapRUNS AR Sugh 35 3’&!%?%’1%’&?“‘?‘??%@“&‘3‘1?&?%ra;gerﬁe%‘Pg cell

t unor ;jppapi é&%ﬁti&?&ﬁ@iﬂeoifﬁ%ﬁdi%%i with§Géh S8k ag%HﬁQEuﬁ behGA

| ei omyosarconma; nyobl astoma; nyonw;” nyosarconm; r abdongona;

r habdony os a¢lsomiherapritidypnetnegl. damegrousrbamotigrapeyfi¢ puotncolsewdlil fredehtast ona

meni ngi oma; _ neurd | emmprma;. neur obl .ast oma;. .20 neyr.oepi t hel i oma; neur of i brong,;
neur ona; pa?lgajﬁﬁléﬁ%’ 1 T‘B‘&‘?%ﬁéﬁé@%ﬁf“ﬁ%meﬁ%ﬁﬁﬁ??Ba% nYi oker at omg;

angi ol ynphoindofpypeion!id®ithe WetHdd P Shdi@PSitlond;Any2REeiRrpelEd A2hh&in

angi onat osi S; glonan%[ona' hemangi oendot hel i oma; hermangi ong;

hemangi oper P& ytedmicl lsvlaiing assnis; antimqsebaliggsohermones mshaniegonisfo s

hemangi o el S o . ;
cyat 008 conbiumesa AP e SRRSO R R, BRADRESRR EO0RL, comn

| eukosar conmyventig@oarbecidaiinisiradhainy g tasteerach M/dsarubidiiand ssOsar cona,;

ovari an carci poma; _ rhabdomyosarcoma; sarcoma; neopl asns; L
anthracycline analogs, nitrogen mustards such as cyclophosphamide, pyrimidine

analogs such as 5-fluorouracil, cisplatin, hydroxyurea, taxol and its natural and
synthetic derivatives, and the like. As another example, in the case of mixed
20 tumors, such as adenocarcinoma of the breast, where the tumors include
gonadotropin-dependent and gonadotropin-independent cells, the compound can
be administered in conjunction with leuprolide or goserelin (synthetic peptide
analogs of LH-RH). Other antineoplastic protocols include the use of a
tetracycline compound with another treatment modality, e.g., surgery, radiation,
25 etc., also referred to herein as "adjunct antineoplastic modalities." Thus, the
method of the invention can be employed with such conventional regimens with
the benefit of reducing side effects and enhancing efficacy.
The present invention thus provides compositions and methods useful for
the treatment of a wide variety of cancers, including solid tumors and leukemias.
30 Types of cancer that may be treated include, but are not limited to:
adenocarcinoma of the breast, prostate, and colon; all forms of bronchogenic
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nerof i bromatosis; and cervical dysplasia. Another aspect of the present
invention is using the materials and nethods 30 of the present invention
to preverwoan@sms4 treat any hyperproliferative condition @CT/UShB3®RT n

i ncluding psoriasis and contact dermatitis or other hyperproliferative 91
WO 03/ 057134 PCT/ US02/ 32657 di seases. It has been denonstrated that
patients with psoriasis and contact dermatitis have el evated Ang-2
activity within these lesions [OQgoshi et al., J. Inv. Dennatol.,

110:818-23 (1998)]. .Preferabl y,. i fic bindi t i fic f Ang- 2
w1 be usetPROBORBIIETET-IA O BERSPMEHERARCROTECar Pagah SR It car 5
humans t hat aﬁmhﬁ,saqarﬁm;%m;&h%a; $oalph AfBarciHaf] SRARIhd; CaRidd Rragent s

can be delivered using any of the various carriers through routes of
adni ni st r at diseasedrasangrhe (- heMalleer aprdalaeH ebasosquamons, SrawhiPerrsovgnctad, t hose of

kill inth ..Oth f the. ' i on includ i
various b SparRTe s rtrarslg i b bE P B SR RS el aed
macul as 10 geapaerRiris, bronyhibieh basehogane st cusicBN Mdndethnsi@isnyel | as

di sorders/diseases of the femal e reproductive tract such as endonetriosis,
uteri ne fi bedDdkistiegytic disneders; derkgmis MaTtioryass Bderani: Bedghin'p disgaseunct i onal
vascul ar pral] i (Lncl yai Jdal m v growt h) during
the femal e %%Pgéfgé]tl&\}é&%gg"lag.qh@gﬁnle&gcgo %rn%gs}g% o?ﬁ}t}#eh%%lraésent

i nvention r glaahes/tdroa;trewai benglotietiosisraheladdma; asendralslagomut dhondolagi ng
cerebral arteriovenous nulfornati ons (AVMs astroj ntestinal nucosal
injury and Fparesarcom@etBiomsh %f?%@n’@aglf?‘zfauga@ﬁ%ﬁ LISH‘B%%IB&?HWOH&U ents

Wi th gohi st abysaRlonReRicbGhildif; o RBRS FayxbEred: REebRBNEIR RarchfY! 11 ng from
stroke, a w te spectrum of pul'nmohary vdscul ar disorders in |iver disease
and portal bhypdomhenrsimophanygaemartysgauimitomn hhwpebing; pesenahyrhympar t ensi on. 20

Anot her aspect of Bﬁ%r esent inventi o% i.s .t he revg}nt i_oH lﬁlz} ca{%ﬁrs utilizing
the conposi t10TE PR BPREHS B AR U BYMEHESP LS CIPROTRL PO ¢ h
reagents  WiHymdmi€ kaphebBRECivinidz, PuRBiNGe JTRMiHg $HED oBSarReRhDodies agai nst
Ang-2. Pharnmceutical Conpositions 25 Pharmaceutical conpositions of Ang-2
speci fi c bi heipgedigedenemgueivlangiopaphplssigitemaneyslipfiionan t he scope of the

prese i nv i P C ical . Lt 0 I Sl i.bodi es are
escr e | & el ROARG MG R e, SPTRRRL LR GO PR BBty e
i ssued Januagpaténa; H@idenSuch istarpldsurhor9hsydig cell tumor; papilloma; Sertoli

cell tumor; theca cell tumor; leiomyoma; leiomyosarcoma; myoblastoma; myoma;
myosarcoma; thabdomyoma; rhabdomyosarcoma; ependymoma; ganglioneuroma;
glioma; medulloblastoma; meningioma; neurilemmoma; neuroblastoma;

20 neuroepithelioma; neurofibroma; neuroma; paraganglioma; paraganglioma
nonchromaffin; angiokeratoma; angiolymphoid hyperplasia with eosinophilia;
angioma sclerosing; angiomatosis; glomangioma; hemangioendothelioma;
hemangioma; hemangiopericytoma; hemangiosarcoma; lymphangioma;
lymphangiomyoma; lymphangiosarcoma; pinealoma; carcinosarcoma;

25 chondrosarcoma; cystosarcoma phyllodes; fibrosarcoma; hemangiosarcoma;
leiomyosarcoma; leukosarcoma; liposarcoma; lymphangiosarcoma; myosarcoma;
myxosarcoma; ovarian carcinoma; rhabdomyosarcoma; sarcoma; neoplasms;
nerofibromatosis; and cervical dysplasia.

Another aspect of the present invention is using the materials and methods

30 of the present invention to prevent and/or treat any hyperproliferative condition of
the skin including psoriasis and contact dermatitis or other hyperproliferative
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conprise a therapeutically or prophylactically effective anobunt of a
specific 30 binding agent, such as an anti body, or a fragnment, variant,
deri vati weOms/0$1u34 on thereof as described herein, in admpkrarse2/sicsh a
pharmaceutically acceptable 92 WO 03/057134 PCT/ US02/ 32657 agent. In a
preferred enbodi nent, pharmnmaceutical conpositions conprise antagoni st
specific binding agents that nodul ate partially or conpletely at |east one
bi ol ogi cal activity of Ang-2 in adm xture with a pharnaceutically

acceptabl e _agent._ Typically, the specific binding agents wi|l be
suf fi ci ent | FiSHEFS £f BéptTCSP d%%‘ Eﬁﬁafﬁdstg?fé%aflﬁstwdthﬁog?ﬁl%ﬁ}%.c _ ﬁ"ﬁﬁj[ phar maceut i cal
conposi ti O”défﬁﬁé%iﬁg)ﬂéx@eﬁ'e\zfa&ﬁ’l@t#]gg@ %ﬂi\zi%ﬁﬁih%e@e iRfons [O86shY bW, JNRL.NT @i ni ng

or preserving, for exanple, , Osnolarity, viscosity, clarity, color,
i sot oni ci t yDenuwool., HOHIBIA3(F 9B .aBickdrelyly, spatific bindirsagshistspesifioforr el ease,

adsorption or penetration of .the. conpositign. Suitalle formulation

mat erial s 10"Frctod®, Spat" M%agl[onlw ?tflli‘ﬁr q&mﬁ?ﬁuhgﬁﬁgfngg{z%%@?h as gl ycine,

gl utangne, hL@sRRMAR eﬁlgfesﬁﬂhgéerﬂliﬁiﬁzapﬁylh%‘téh@ﬁkhe glseciﬁe ih@hkabsits tteoxi dant s
Iu

(such as ascorbic acid, sodiumsulfite or sodi um hydrogen-sulfite);
buf f ers (suddlivasdpopingtaay obthsaraponacatiersThioygiHautesif admimsiratisRos phat es,

th ' ' .. bul ki t I t | yci ,
chelat i ng. geruec hein e CHER PR el RAE & moBR AP lo B 5" Termy )

conpl exi ng agent oties UghcRSF daffredentinvpaioMnclylipyedtdlgivagoes bet a-
cycl odextrin or hydroxypropyl-beta-cyclodextrin); fillers; nonosacchari des;
di sacchar i dessingpriniss (a¢luding Hishelds wtisgpatayan %@‘@Iafﬁgﬁéc,ul%nnose, or

dextrikRs); RS, ; : : 1 Qb i i l.ebul i ns) ;
col or 10g, £ Pk bRLE S R e oo 11 ¢
pol yner s ( stheHerasle28prpdicyive hyétpych ad edlone)riosiswennt gibulidy, ané digphat

pol ypeptides; ;salt-formn ount erions uch as sadium; .preservatives
(such as beWQICQBﬁEﬁtlﬂﬂﬁ ?,Sﬁ?“g?t?‘gé’}tﬂ (ﬁéﬁfﬁ?@(agﬁ?sﬁ?ﬁgmoﬁg‘iﬁ% (élg‘il'ﬁc,ﬁn¥ hi mer osal ,
phenet hyl al ¢kl RERYhRATRBE V) BLAD/hD AN feprédtcatdIsydidi ne, sorbic
acid or hydrogen peroxide); solvents (such as glycerin, propylene glycol

or pol yet hyl ene §tilleodther aspesaof tlequesshisinyeniioh relgtes %o riegating aimosmalsor bi t ol ) ;
suspe gingaetS' syrfactants qr wett.ing agen 18](‘uch | uroni cs, PEG
sor bi ? n esY%ﬁgﬁ,ar %’iﬂ“ij}@ eluo}: Iég_sc%%gﬁl aééen%‘%ﬁ?g Fﬁ%ti% %&ns 6%&%8& bate 80,
triton, tropmibaRstial hedsiinhjiry shDiepsit all@dratidrydfaxapgatbdusdeatili | ity
enhanci ng agents (sucrose or sorbitol); tonjcity enhancing agents (such as
al kali net amucosa in patients with a history of peptic ulcer diseas€, including ischemia

resulting from stroke, a wide spectrum of pulmonary vascular disorders in liver

disease and portal hypertension in patients with nonhepatic portal hypertension.

20 Another aspect of present invention is the prevention of cancers utilizing

the compositions and methods provided by the present invention. Such reagents

will include specific binding agents such as peptibodies against Ang-2.

Pharmaceutical Compositions

25 Pharmaceutical compositions of Ang-2 specific binding agents such as
peptibodies are within the scope of the present invention. Pharmaceutical
compositions comprising antibodies are described in detail in, for example, US
Patent 6,171,586, to Lam et al., issued January 9, 2001. Such compositions
comprise a therapeutically or prophylactically effective amount of a specific

30 binding agent, such as an antibody, or a fragment, variant, derivative or fusion
thereof as described herein, in admixture with a pharmaceutically acceptable
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hal i des (preferably sodi um or potassiumchloride, mannitol sorbitol);
delivery 30 vehicles; diluents; excipients and/or pharmaceutical adjuvants.
(Rem ngt ow093/09834N0 03/ 057134 PCT/ US02/ 32657 Phar maceut i ®alr/uSe/aw6es, 18t h
Edition, A R GCennaro, ed., Mick Publishing Conpany, 1990). The optinma
phar maceuti cal conposition will be determ ned by one skilled in the art
dependi ng upon, for exanple, the intended route of admnistration, 5
delivery format, and desired dosage. See for exanple, Rem ngton's

Phar maceuti cal Sci ences, sugrg. Sucﬁ cgggositions n%% i nfluence the

physi cal  <eshle In aPaEiPIEd Gmbediment, pharmageujigal cAmIPOSHIons Gampsee of in vivo

cl earance cﬁ%takgﬁisg%%%fffcib@ndipé g%é;ﬁ%g%qﬁgﬁulatg?gﬁiﬁﬂy BREYmYRRIFAtGeRE Carrier in

a phar maceut | osition 10 eit agueous Or non-aqueous in
nat ure. Foronebioipgieal aatisity dhhhe-2ve himixgure withcaphareecendigalbeaogeptable f or

i njection, physiological saline solution or. artificial cerebrospinal
f1uid, posﬁgﬁ‘%/ty j&ﬁ’ﬁ’g‘:ﬂé ﬁts%‘?flf{%‘i biR IBgﬁg?nthllas‘? S C?Bmwgerg%ﬁonposi tions
for pagent efgalinR@idH Slhahimf: Neutral buffered saline or saline mxed

with serumalbumn are further exenplary vehicles. Qher exenplary 15
phar maceuti cal cBre@inientcadsapppgsommay chufindpropladpbmatepplsfo0-8. 5, or

tate buffer of about .pH 4. 0-5 5 which t i Al sor bi t ol
2 Curt abl o mehafe aRra g st bR Ao HREER ™

i nvention, duriigi stGor2B6fnici6O BRASitkiilan SstamNtyDeatpofdissoddidhar rdeseage by

m xi ng the sel ected conposition having the desired degree of purity with
optional f dseiptPN GhPegERtien PREATPPeTEE. SFrikhlefaadationapteddisences, supr a)
in theyfor ik i - SOl bl Qe Further, the

bi ndi 2% ag%@hg‘?}ygﬁ%{%mﬁg%}&g@d %?ﬁlﬁlﬁa%e g{swgﬁl %%ﬁ?lgllmzat ee’ usi ng

appr opr i at easpxagipe eatmireuaiydse)satintswbiald) enfiradaae Guth esdscadirposl.t i ons can

be selected for parenteral deljvery. . ernati vel t he conposjtions na
be sel ect ed®BI PHAH %ftsiogwnb}?y‘#r%enéwfétéiiﬁju%rsé@f%Wraé%@hca%n&ﬁal ly, g
aural l'y, Opﬂ;‘i"’l%lgjl,ccﬁﬁré%s, g%lg {ek Yoth@oryA% 3dd) Youlling agfteRaad on of such

phar maceutic accept conpositions is within'the skill of the art.
The f or mul amimntot onplynien), shelréngagsstsrisuchras ctnytraediagtinoishraaceg acid e

?r;icﬁl? i? El © é%le:ﬁ, csolntip 6)8;15; %gemntsn {sﬁéhr Aty eine,F f))orly\%)r(l%%l‘r%hdc?n%t f&is are used to

cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers; monosaccharides;
disaccharides and other carbohydrates (such as glucose, mannose, or dextrins);
proteins (such as serum albumin, gelatin or immunoglobulins); coloring; flavoring
and diluting agents; emulsifying agents; hydrophilic polymers (such as

20 polyvinylpyrrolidone); low molecular weight polypeptides; salt-forming
counterions (such as sodium); preservatives (such as benzalkonium chloride,
benzoic acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben,
propylparaben, chlorhexidine, sorbic acid or hydrogen peroxide); solvents (such
as glycerin, propylene glycol or polyethylene glycol); sugar alcohols (such as

25 mannitol or sorbitol); suspending agents; surfactants or wetting agents (such as
pluronics, PEG, sorbitan esters, polysorbates such as polysorbate 20, polysorbate
80, triton, tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing
agents (sucrose or sorbitol); tonicity enhancing agents (such as alkali metal
halides (preferably sodium or potassium chloride, mannitol sorbitol); delivery

30 vehicles; diluents; excipients and/or pharmaceutical adjuvants. (Remington's
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30 the conmposition at physiological pHor at slightly lower pH, typically
within a pH range of fromabout 5 to about 8. 94 WD 03/057134

PCT/ US02/\8283/8571%%en parenteral adm nistration i s contenplrarato2/s1s67

t herapeutic conpositions for use in this invention may be in the formof a
pyrogen-free, parenterally acceptable aqueous solution conprising the
desired specific binding agent in a pharnmaceutically acceptable vehicle. A
particularly suitable vehicle for 5 parenteral injection is sterile

sotoni ¢ soPUCPBHEUHbAT kg RBLERUBH: N FelCoatOPbr- DFGpBRIETBY can | nvol ve
the formul aidqgapary, 1tgbg)i_desi red nol ecule with an agent, such as injectable

m crospheres, bio-erodible particles, polyneric conpounds (polylactic acid,
pol ygl ycol i ¢ aci dhe opiéadisphaonadeupiod cnepositiorawilpbodéteimaingdby phreskldast r ol | ed

or 10 sustained re]l easg of the product which t hen.be .del.ivered via a
depot inj ect? ﬁ‘ﬁaﬂ 439%“‘:@1?%%?0@’ g?fieéa]?’?ﬁge’ g]leélgelﬂ)%egﬁélétﬁ,()?&ﬁlalw fagloﬂ’ay have t he
ef f ect 50f pHeRRi) Admat Usd abdied dduiat iSéderfbxﬁlﬂFleQRé&&Hg@éﬂ's)n- Q her suitable
means for the introduction of the desired nolecule include inplantable
drug del i vePhameagpwiogl Stiencgpouher Aspeempoyhensimexinfiverte thephysic i ons

sui tabl e for, _par.ent. L.hl.strai .he I i.n.aqueous
sol uti ons, Btragef étgg%ﬁ{??%tﬁ Oggh‘ég%elﬁ%g%’cagﬁ F%@gg%ypvalfal %F%&E%f(?tetﬁegsﬂse glcl?% as Hanks'
sol ution, rbigg spesol ution, or physiologically buffered saline. Aqueous

i njection suspensions may contain substances that increase thg Vi scosity
of the suspensi ol SUER AYCEGE PURMTIERNFOXYHRINRYICE SPMRPYER 88 PBi tol , or
dextr i Addihdrafdldul or SHFRGISHONSnRro! B S0nffl MG GQERENEADRY DE -
prepared as appropriate olly Injection suspensions. Suitable |ipophilic
sol vent s or ceumier plag be iwatdr ddeinfeatioy, phiybislogsakdalias sslesamer atificiabr  synt heti c
fatty acid esters,. h.as e | oleate, tri cerides, or |iposones. Non-
| bt o pol yoSerBmengnfis Tootbher ety b bt h ey afy.

Optional Iy, chRBosiSHBIBISArOte MBYdRHnERra6 oMt Rbtr ButfaRliQasicadtihliger s or agents
to increase the solubility 25 of the conpounds and allow for the

pr epar at i on gkedhwigh s§rugoneeninrae Edtheo Pxanmarg vehiclesa fihdiexemplandi ment, a
phar utic C 0si tion he fa . at in ol exanpl e,
BB nding agENP R Bk BTt dimpB by ol Bho PBEY Big 20n Sl

Pol ypept i de baffensfabeicpiagiods. FpveicH ntyi fofikdratidlade sobitdliopasuit@ye al so  be

formulated with a Propel | ant for_ aerosol delivery. In yet another
enmbodi ment , substitute therefore. In one embodiment of the present Invention, binding agent

compositions may be prepared for storage by mixing the selected composition

having the desired degree of purity with optional formulation agents (Remington's
20 Pharmaceutical Sciences, supra) in the form of a lyophilized cake or an aqueous
solution. Further, the binding agent product may be formulated as a lyophilizate
using appropriate excipients such as sucrose.
The pharmaceutical compositions can be selected for parenteral delivery.
Alternatively, the compositions may be selected for inhalation or for enteral
25 delivery such as orally, aurally, opthalmically, rectally, or vaginally. The
preparation of such pharmaceutically acceptable compositions is within the skill
of the art.
The formulation components are present in concentrations that are
acceptable to the site of administration. For example, buffers are used to maintain
30 the composition at physiological pH or at slightly lower pH, typically within a pH
range of from about 5 to about 8.
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30 solutions may be nebulized. Pulnonary adm nistration is further
described in 95 WD 03/057134 PCT/ US02/ 32657 PCT Application No.

PCT/ US94/W018/M857134hi ch descri bes pul nonary delivery of clhremiusat/bassmodi fi ed
proteins. It is also contenplated that certain fornulati ons nay be

adm nistered orally. In one enbodi mrent of the present invention, binding
agent nolecules that 5 are admnistered in this fashion can be formul ated
with or without those carriers customarily used in the conpounding of solid
dosage forns such as tablets an capsul es. For a capsul e may be

d exanpl e,
desi gned to rel eXben pyentgat pdBIEHRHPRE C(S’Pte“fﬂ%%te‘flﬁﬁ‘?ﬁ%%é?@?‘b% at the point in

the gastroigtestiinal rdLach AGHBRYAY A bid tuhor aRdgeh e, and

pre-system ¢ degradation is mnimzed. "Additional agents can be 10 incl uded
to facilit glaeenadsliby picepmblefaqdvas bdlntbmgorapesing thel desinddespeOiic arsting

flavorings, |low nelting point waxes, vegetahle oils. |ubricants,. suspending
agent s, t&l&?’éttm&i@?ﬂ?@_@&%&ﬁ@“éﬁa@@m%@?’gﬁﬁ 'H‘?ﬂtécr”iarh‘avﬂgli’lg gglblgl%ef%l oyed.
Phar megeut i.cal, SONMARSHA RR&rOdis@Na waSHInNVSER abiinCaRneds F@nkated or nul at ed
usi ng pharmaceutically acceptable carriers well known in the art in 15

dosages suiasabiterilé,osotomiakolaten, preperlytpresarvesu ofet erethiranepasaipp|cant he
phar maceuti.cal, ¢ 0si t.ions e.formil at ed. t e i ragees,
1p&%}iv%lﬁ1,e 8’3{1%1:‘“10% rtﬁ%gf,:sugﬁ al}%’fecutle ith3n 2 ?At, gh aginbflcﬁ_lbééjl

capsul es, | rres, suspefsions, an i ke, for

i ngestion hyickdh&al, ivestrodibRhpdriiele s Wol yaadricyoepuats @obyldoc aciklal use can be
obt ai ned throu conbi ning active conpounds with solid excjpient and

pr ocessi ng Reheslyentiglacihtbeady opdiReseimes dhaigrandpeior Gftﬁ’pﬁoingﬂléﬂ ¥, after
grindjng) Eis%st%megl_ragﬁus?tﬁggfe}ﬁ&ucg AR &P hE Bcei ggf{ée%ar?glgﬁ a Ebtl ihREh&S can be

added; i f desire excl pients 1nc ydrate or protein
fillers, sudhalasnikugitSay bisc bediqlyahditiosey hswcthesfect offpromidtolg, and

sorbitol; starch fromcorn, wheat, rice, potato, or. other plants;
cel | ul ose, S§EMegSUFREICAYT &’@éFrFEtllaB%%, bﬁ’% F‘S@E@r%‘wsr@i Fntﬁcgjlu?%ﬁ’rbgfe, or
sodi um 25 cag bexyet Hyl el e $8plagubR: drhdabiudliPaeaéabi ¢ and tragacant h;

and proteins, such as gelatin and collagén. |1f desired, disintegrating or
sol ubi | i zi ng agehtaotiry aspoet, pltdedsensigalformulatienscyuggile forpieeantgsal yvi nyl

oy oo oA BB BEL, o ML R S 200
Z :’J;Bi 28 t g?;():}?}@fb?@?édl@tc%ﬁlpiﬁlﬂ@'buﬁ’@ﬂs%hi:l@%ﬂaﬁlﬁi Sutivry rinh & s6kibAjdt gum
physiologically buffered saline. Aqueous injection suspensions may contain
substances that increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the
20 active compounds may be prepared as appropriate oily injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils, such as sesame oil, or
synthetic fatty acid esters, such as ethyl oleate, triglycerides, or liposomes. Non-
lipid polycationic amino polymers may also be used for delivery. Optionally, the
suspension may also contain suitable stabilizers or agents to increase the solubility
25 of the compounds and allow for the preparation of highly concentrated solutions.
In another embodiment, a pharmaceutical composition may be formulated
for inhalation. For example, a binding agent may be formulated as a dry powder
for inhalation. Polypeptide or nucleic acid molecule inhalation solutions may also
be formulated with a propellant for aerosol delivery. In yet another embodiment,

30 solutions may be nebulized. Pulmonary administration is further described in
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pol yvi nyl pyrrol i done, carbopol gel, polyethylene glycol, and/or titanium

di oxi de, 96 WO 03/057134 PCT/ US02/ 32657 | acquer solutions, and suitable
organi ¢ swbwatsa3por sol vent m xtures. Dyestuffs or pi gnemrCs/usay3iss7 added
to the tablets or dragee coatings for product identification or to
characterize the quantity of active conpound, i.e., dosage. Pharnaceuti cal
preparations that .can be used orally also include push-fit 5 capsul es made
of gelatin, as well as soft, seal ed capsul es nade of gelatin and a

coating, s s gl ycerol j Push-fit .capsul es can. contain active
i ngr edi ent g§ &%@Bﬂ&%{{%‘ l?(?'P%{g/]:J%é?) Obﬁ%ﬁew&c c{?é‘f‘flbﬁ %Pg%?%%g%rve@'t%?c hes,
lubricants, cheaHGyagodiBbEpRieii@gnesi um stearate, and, optionally,
stabilizers. In so6ft capsules, the active conpounds may be di ssol ved or

suspended i n suil &leo ¢antrmplsted shes hertagn f@nfudatiops sidyde adpguistgredor i qui d

pol yet hyl ene glycol wi th or w thout stabilizers. .. Another phar euti cal
conposi ti onorﬁ'gii nn%le\%boélﬁn%qtfoi@}e’l Rf%seaﬁigﬁ?l?tﬂ?’ %’fndn}% argg{ltnrémlg%@%st%%n a

m xture Wi t e @Rirdif%e i Hhd PEDh Sart btor@tRtelivitabt itheit thiwe cafiefuf act ure of
tablets. By dissolving the tablets in sterile water, or other appropriate

vehi cl e, sotustaneidy vsad ibsherappauading of selid defssefqrams siichsys tallps and 5

exci pients includ e im.ted j i - s cal cium
car bonat e, %agaﬁllﬁsme%oarrbegérr@{eéa ggésgiecrgar){)lgen%%s%ne{jg%%eéag% h%éfaﬁ%g ?ﬁﬂﬁﬁl‘]B osphat e;
or  bi ndi ngthagemisatichut theasoistianiehgasgeinasiingl tact whacbiaavakbilithisi cat i ng
agents such as . nesi um stearate, stearic,. a,ci(g, gr_ talc. Additional

phar maceut i @a¥1ﬁééﬁég®§iﬁr?‘éh§efmcl qegﬁéaf&n ' EHPITRIge ‘hOSEItigRF! agents FH b0 ¢ he

art, igclud ngglda@for@atme{t ggsr%a}fm!o\f'tﬁwoiﬁamglaganqﬂﬁeéulaobﬁﬁeﬂt@,s in sustained-

or control delivery ations. Technrques for fornulating a variety
of other sfistainggdewaneléonpoiot Wexbsdedgetableyoilsehabsicargushspesding pgendire
carriers, b%a -erodi bl e. mcroparti.cles or ]gorous eads and depot

i nj ecti ons, PRICEISICE RN AFRS, PHFURders Ay pEY e WSt t . See for exanpl e,

PCT/ US93/ 00829 t ptrmlesifichii@enpoRion@idr skl A8migkeasn h aperbeus pol yneric
m croparticles for the delivery of pharmaceutical conpositions. Additional

exanpl es of fsustagddnsing Blasaseeupeadbacagitene cumiersudd! kewrn peher@aBbl e pol yner
matrices in.the form.of. shaped .article e.q. fi r i apsul es.
Sust ai(\1 ed r g?sgﬁ%sesuﬁﬁr%lF if%reosrglrr%d%nlrur‘#cr%nﬁédlé%%}f %/aglg?lresreé ,Qﬁﬁf/}%r%hgag]fl g{e%%@l yl acti des
(U.S. 3, 773:8bsitis 38 bd fobinul e tyitets spill§, draghesitcapdutesatiquidgels30 ganma

ethyl-L-glutamate [ Sidman et al., Biogpolyiners, 22:547-556 (1983)], poly
syrups, slurries, suspensions, and the like, for ingestion by the patient.
Pharmaceutical preparations for oral use can be obtained through
combining active compounds with solid excipient and processing the resultant
20 mixture of granules (optionally, after grinding) to obtain tablets or dragee cores.
Suitable auxiliaries can be added, if desired. Suitable excipients include
carbohydrate or protein fillers, such as sugars, including lactose, sucrose,
mannitol, and sorbitol; starch from corn, wheat, rice, potato, or other plants;
cellulose, such as methyl cellulose, hydroxypropylmethyl-cellulose, or sodium
25 carboxymethylcellulose; gums, including arabic and tragacanth; and proteins,
such as gelatin and collagen. If desired, disintegrating or solubilizing agents may
be added, such as the cross-linked polyvinyl pyrrolidone, agar, and alginic acid or
a salt thereof, such as sodium alginate.
Dragee cores may be used in conjunction with suitable coatings, such as
30 concentrated sugar solutions, which may also contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,
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(2-hydroxyet hyl - net hacryl ate) [Langer et al., J. Bioined. Mater. Res.,
15:167-277, 97 WD 03/057134 PCT/ US02/ 32657 (1981)] and [Langer et al.,
Chem TecW0,03027138-105(1982)], ethylene vinyl acetate (L&0garsoms26at .,
supra) or poly-D(-)-3-hydroxybutyric acid (EP 133,988). Sustai ned-rel ease
conpositions al so include |iposones, which can be prepared by any of
several nethods known in the art. See e.g., Eppstein et al., Proc. Natl. 5
Acad. Sci. (USA), 82:3688-3692 (1985); EP 36,676; EP 88,046; EP 143, 949.

The ph tical ition to b d for jn vi dm ni i
{ypi Cal |y HaGHeEeuaR Fi soiiPle Pegpia s ieiasorl SpEaaySHORES3h ¢ hr ough

sterile filibrahi o, RHEIESNRShe YIS of B8 &OIBRR s foP Prodict iNaRitichiiged,
sterilization using” this nmethod may be conducted either prior to or
f ol | owi ng | ytOplehiractatizeahe gnehtity of edynsompatidie., Tpsgeonposi tion for

parenteral adm nistratian nmay be.stored i | vophj |l i.zed farm or.in

solution. In fadg‘? }f%r@ﬁ?eu. 8?‘1@5%/@?%}0“8%8%9 ]?ff l(lﬁffé Og%iﬁ'e Saﬂll%)cllug? g"s pﬁléaced into a

contai per hayknes Madd 6 dlRinAGEHER aP 86t sedled cpsalephRde anNgdlai @denous

sol ution bag or vial having a stopper ﬁl erceabl e by a hypoderm c injection
@E‘;f" o5

needl e. Oncevatihg spblarnslvesiol aaorty it 6APSHIPS CRREPNtRIBRRtIYGat ed, it may be
15 stored in _sterile. vial I i I ion, solid,
or a dehydlrn §feéh n%)srmllxé%g‘hﬁll @ieégoiﬁ&g%%’%ﬂ%g#ﬁptgrgén%f%%rf%%éluggy t% stored

ei ther in asucheatyc brombigrsiuar se@nte] Mmda optderallf estahilizery dpboft camsdlesr equi ri ng
reconstitution prior to admnistration. In peci.fjc enbodi nent, the
present i nvBREFBYE GoEnRpupdTIay be gisgplyed ‘ProsruSP@Z’ge%Fb%’H@%’]ﬁdlq&l i & dose

adm niygt r at 00 481 1luid BE LSRR AR 6N A haHBuAstalilizgd. cont ai ner
havi ngéa drfagtg Og?o%%l n ar%g 1a%)soecon}g clo]gnfé;)i?ner havi ns an 1alqueous
fornul ati on. Al sAnothed piotedassiutibalicotiipesision peydfivalve an ¢ffacsine iquantidy ef kit s

containing _single and nulti-chanbered pre-filled syringe .g., liquid
syringes an@ndﬁng&g?}ti"h@érgi‘tur‘?g'ﬁgﬁloa’ft?’gﬁFf(?}Bleg% £ osfultﬁglﬁﬁgétﬁ%ceut i cal
conposi ti onphguheuRes. By BIseRe the addlsts W didrild eReRder dtir exanpl e, upon
the therapeutic context and "objectives. One skilled in the art wl|

appr eci at e tepridtevange.cotitione ceobaprerired & wnit dose fermpadwaMte wi [ 1 t hus vary
dependina, LOuaRd ol BB e TR A MELaR sbUF R o1 Ve
and the si zearbhoey sy@igiarbodaidyoridatinsatedfacisgan calcide) phssphate; or
binding agents, such as starch, gelatin, or acacia; or lubricating agents such as
magnesium stearate, stearic acid, or talc.
Additional pharmaceutical compositions will be evident to those skilled in
20 the art, including formulations involving binding agent molecules in sustained- or
controlled-delivery formulations. Techniques for formulating a variety of other
sustained- or controlled-delivery means, such as liposome carriers, bio-erodible
microparticles or porous beads and depot injections, are also known to those
skilled in the art. See for example, PCT/US93/00829 that describes controlled
25 release of porous polymeric microparticles for the delivery of pharmaceutical
compositions. Additional examples of sustained-release preparations include
semipermeable polymer matrices in the form of shaped articles, e.g. films, or
microcapsules. Sustained release matrices may include polyesters, hydrogels,
polylactides (U.S. 3,773,919, EP 58,481), copolymers of L-glutamic acid and
30 gamma ethyl-L-glutamate [Sidman et al., Biopolymers, 22:547-556 (1983)], poly
(2-hydroxyethyl-methacrylate) [Langer et al., J. Biomed. Mater. Res., 15:167-277,
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condition (the age and general health) of the patient. Accordingly, the
clinician 98 WD 03/057134 PCT/ US02/ 32657 may titer the dosage and nodify
t he rout ewofosasiBfi stration to obtain the optiml therapeariusopsfesrt. A
typi cal dosage may range fromabout 0.1 ng/kg to up to about 100 ng/ kg or
nore, depending on the factors nentioned above. In other enbodinents, the
dosage may range fromO0.1 ng/kg up to about 100 ng/kg; or 1 5 ng/kg up to
about 100 ny/kg; or 5 ng/ kg up to about 100 ng/ kg. For any conpound, the

Ul ture. asdayeiofnd s nohar e ne S5 e pe 2 Tobyene Yiphl 4:88ley g, '
pPigs, or mM@keys e A APFITRE pmgd@{-)-wdﬁdx%ugﬁcla\@i;qct_}ap%g,@;eg)’.m ne the

appropriate concentration range and routé of adm nistration. Such

i nf or mat i orSub@insairetehsmcdrapassmas also delededippsomsn lichusads pagraraddidt es f or
adm nistration.n u s, .JThe exact dosage w-l| be deteym in light of
factors reldWéd S?Y)er‘%lﬁlén&ﬂ%(éﬁ)]fné’c‘fvp IPE‘Hiﬂgi egeﬁ’%\é\%?%%? .69%‘02{5 %aglgld

admi ni st ratAQMy. 8&ie(BsH )U81:8638-969Y QUSSICEPSGIGTOCERBE UeVEP $4DH49.he acti ve
conpound or to maintain the desired effect. Factors 15 that nmay be taken

i nto account i ncThaigharmacesidiod compogifion frebelisgd Aqingivgradmipig@atipdner al  heal t h

of the subject,.th e i , 9"15! . j i and
frequency otfyplacalr%/ Hlﬁlgﬁ%astt?%ﬁa) ngrsl% con%l‘e“ﬁlg? {l%h(r%}lg' &ﬁ?rgtg(g{tﬁg&#ggéﬂﬁgﬁ ivities,
and r esponglieration hieatbames. Wirge e cbmgogitian isHgeptilizel stediatsn usiogs may be

adm nistered every 3 to 4 days,,K every week, bi week] y. dependi ng on the
hal f 20 |i fi@isdnethed ey becandusies et P}éordaf)ff@{ﬂ“é?gfy@ F%qun&’il The

frequggcy Olfec&%ﬁ}mnwiﬂhk chtiﬁ‘éﬁﬁoﬁ'Rﬂ%&eﬂ%rﬁ@%ﬁﬂﬁ%&&idﬁ%éfb%@é%{ ers of the

bi ndi ng agent nolecule in e tornmulation used. Typically, a conposition
i s adm ni stlyoplilized fokmavr diw seytéon. Sinradditior dpartraerabedmposions beneddlyi ared ef f ect .
The conposition ma%(ﬁtherefor.e be a as a dose, or as

ot e
mul tiple dodaeediBo Ontt%’éerélﬁﬁlélg@rswdﬂg?‘greg%\?eg{%?fceé(ﬁmpzelf ig‘gﬁg]iaﬁ%%oélées; over

tine, or assAufiBdsHiQus halifkdsicPPer fibictdH2E by ehiypedmmic iffeclidiencrrRy opri at e
dosage is routinely nmade. Appropriate dosages nmay be ascertained through
use of appropri aPecalibs @hrmeisersel cafapasitionds beer Wroplatadnit maytheat i on of the

LR e NS e I
dehydrated or lyophilized powder. Such formulations may be stored either in a
ready-to-use form or in a form (e.g., lyophilized) requiring reconstitution prior to
administration.

In a specific embodiment, the present invention is directed to kits for

20 producing a single-dose administration unit. The kits may each contain both a
first container having a dried protein and a second container having an aqueous
formulation. Also included within the scope of this invention are kits containing
single and multi-chambered pre-filled syringes (e.g., liquid syringes and
lyosyringes).

25 An effective amount of a pharmaceutical composition to be employed
therapeutically will depend, for example, upon the therapeutic context and
objectives. One skilled in the art will appreciate that the appropriate dosage levels
for treatment will thus vary depending, in part, upon the molecule delivered, the
indication for which the binding agent molecule is being used, the route of

30 administration, and the size (body weight, body surface or organ size) and

condition (the age and general health) of the patient. Accordingly, the clinician
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intracerebral (intra-parenchymal), intracerebroventricular, intranuscular,
intra 99 WO 03/057134 PCT/ US02/ 32657 ocular, intraarterial, intraportal,

i ntral esiwpaB/osuasat es, intrainedullary, intrathecal, intr&eenisSol/zesar,
transdermal , subcut aneous, intraperitoneal, intranasal, enteral, topical,
sublingual, urethral, vaginal, or rectal neans, by sustained rel ease
systens or by inplantation devices. Were desired, the conpositions may be
adm nistered 5 by bolus injection or continuously by infusion, or by

e s ey o Bty i doghled B BRLNPNe Blee 37 il ARt 1o bRGLGBIBRRLNL °0 TBY be

adm ni stere ocal i on rane anot her

appr opr i atethm&tPEﬁmcaéff@Iﬂ IA(Iy M@lldﬂsagehﬁa 8¢ edmaboacOll endiRs tdogeid absor bed or
encapsul ated. Were an ant ation device is used, the device may be

i npl ant ed i ARQ éﬂ?/”%&%}kfp@ret flapending gn She fgeigammentipned abo¥eerly oBfer t he desir ed
mol ecul e rm}émggdliﬂeﬁtsdﬂhfefd& é%rl‘na}I ﬂaH%ééer@g)egﬁl?/ké% tlé%[boﬁ)tr 13(@01%%/ EL{)(%LF

adm ni stration n sone ca ‘maceut i cal
conposist i onsmgiky upato abrutviOfonggnars mg,fkgsupab abosttl®0eegkg.cel | s, tissues, or
organs that have_been rem)v(gd fromthe ﬁatl ent are exposed to the

phar maceut i cal cBHBYi RSN the fheiapeyifqally effetiegdose can ?%%Sﬂg@teén d/ or organs
are subseq Uﬁﬂﬁill%y diffB} Alefdulackist AL Br fnha‘?umgl%b@éﬂ suchfs grgg'ee Lrat§ @S es a

bi ndi ng agent the present invention such as a pepti can
del i vered byebbiipldags,i mn@ oe:mpakayscélnl asllmdtianoctwmytawrbegsn@tq @dadrhlyne
engi neer ed, se d crlbeﬁaher to ex ress and

secrete th ethfé‘PB‘ErS]ﬂ%%tS 5t P‘beéltr%é% Ffm@% |a]i1<£r RS Ol s tllonoeé“ﬁh RfARHs | and

may beoaut otgahesbe udedtts deledd Tisefll doseNAARALS foQAniRRBAA int e cel I's may
be immortalized. In order to decrease the chance of an imunol ogi cal

response, t Remgst | s may be encapsulated to avoid infiltration of

surrounding ti SSTE@exaIPSos%%? Ry H% aétie%neﬁtl 1 3k ?acﬁ)rs re%gd LY

bi oconpati bl e, sem -perneabl e polyneric enc sur f anes t hat

allow the r aﬂ:gm:smqufmtgheea}tmaﬁteIDbs@gd}ﬂlkiQiﬁfrﬁmsﬂmﬁonFHreHdaﬁitedi Reprodi@st ructi on of
the cells b%/ é ati ené S i nmmune system or %/amc})t her detrinental factors
from the suPHBEIRHIRYEL PEibgastivestprenops ARtc ANt theplpsitsladfert. Fastorgli ng

agent 950f t i iy BOLIKER iRH GbL R MERKE BRACESGRR uRuisild dihe Sfle blherqPI nati on

with other therapeutics In e treatnment o i seases
health of the subject, the age, weight, and gender of the subject, time and

frequency of administration, drug combination(s), reaction sensitivities, and

response to therapy. Long-acting pharmaceutical compositions may be

administered every 3 to 4 days, every week, or biweekly depending on the half-
20 life and clearance rate of the particular formulation.

The frequency of dosing will depend upon the pharmacokinetic parameters
of the binding agent molecule in the formulation used. Typically, a composition
is administered until a dosage is reached that achieves the desired effect. The
composition may therefore be administered as a single dose, or as multiple doses

25 (at the same or different concentrations/dosages) over time, or as a continuous
infusion. Further refinement of the appropriate dosage is routinely made.
Appropriate dosages may be ascertained through use of appropriate dose-response
data.

The route of administration of the pharmaceutical composition is in accord

30 with known methods, e.g. orally, through injection by intravenous, intraperitoneal,
intracerebral (intra-parenchymal), intracerebroventricular, intramuscular, intra-
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100 WO 03/057134 PCT/ US02/ 32657 associated with Ang-2 expression. These

ot her therapeutics include, for exanple radiation treatnent, chenotherapy,
and targewed3wbhasapi es such as Hercepti nTM R tuxanTM d @erasIidg26and t he

| i ke. Additional conbination therapies not specifically |isted herein are
also within the scope of the present invention. 5 Chenotherapy treatnent
can enpl oy anti-neopl astic agents including, for exanple, alkylating
agents including: nitrogen nustards, such as nechlor- ethani ne,

cycl ophospham de, i fosfam de, |.phal an and chl ora il;. Ltrosoureas,
Stich e onr HOLE reter Ry A (e e a i R By | - 0N :
et hyl eni m ngs/a0BihvlIAE HAREdBEN A USIbc@Bnddis | igERYreRRAR ItfinAe, HtdrdiEM
triethyl ene, thi ophosphoram de’ (thiotepa), hexanethyl mel am ne (HWM

al t r et ani nejopical, leyblingyhl oregitrels vagioHl, ersrepabmednsnby sustaanddrrelsasp sypteas

dacar bazi ne Ol Q) ;. antinmetabglites inelyuding falic aci.d anal.ogs such as
net hot r exat & nléinp?%q’t?thoé]t eé’}?g?-e%’ﬁﬁ? f&ﬁiﬁﬁe 5?{85’088?11& i baesa%gl-l?llgt% erdzur aci |,
f I uor ogeoxywy belub enjecti@f BE tbrhiubesly 6y 8468, AH3npRstdien dévieE, cytarabine),
5-azacytidine, 2,2" 15 difluorodeoxycytidi ne, purine analogs such as

6- mer capt opur i neAltgmaHydy garddidgonallyzthe kpeppsifien may by adsnigeise Agaallh

(pentostatip), T i i hosphat e,
and 2-chl org elglﬁ{,ﬂé&@ﬁg??%e Zc| g@%@&ﬁg &%HO%EAgf;% ?Palia!ﬁéj‘gl?{e%?%%tcotos i ncl udi ng
anti m t ot i cwilichgse 8esird amlqpatd hds deen abseitedar eadadpallaieds Wheed ardi ng

vi nbl astine (VLB), vincristine, anpd vinorelbine, taxotere, 20 estramnustine,
and est r anultRIREAERRLERSE Usip s SladisR st RS MR dRtoAn Y sPBHRIS Hee and

t eni pagi de; oARLhDI Al dERveRY PR HeBdd HBIRUAL M be AR MORVOh Nt bR dRRY Ci N) ,
doxor ubi ci n, mtoxantrone, 1darubicin, bleonycins, plicamcin

(m t hr amyci bylus, arconmpoin@miartration.i nomyci n; enzynmes such as

L- aspar agi nase; bi ol ogical . response ifiers such.as interferaon-al pha,
TS St cFiec et SR e A e R R A
coor di nat i ofy PP BB BerS B BudhSinstanded)] 315 Ristid, GafrbaRrltadtindve Bedhhr acenedi ones
such as mtoxantrone, substituted urea such as hydroxyurea,

met hy| hydr agnyed éony dieipeentiarretxpapadg o lhaphanphesps e Lomposifiprsyiteand
procangazl “ﬁmcﬁgﬁég'%ﬁoﬁésh&saalnd?og%Q%at%% %%”stu%gesq‘d%ﬁlcfﬁnoﬁﬂ&t%@&% ih@tRe - DPD) and
am nogl ut et hi m'de; "hot nonés and ant agoni st§' 1'ncl udi ng
adrenocorti pafdher oi d antagoni sts such as predni sone and equival ents,
dexanet hasone and am nogl utet hi m de; progestin_ such as hydroxyprogesterone
In other cases, a binding agent of th€ present invention such’as a peptibody
can be delivered by implanting certain cells that have been genetically engineered,
using methods such as those described herein, to express and secrete the
20 polypeptide. Such cells may be animal or human cells, and may be autologous,
heterologous, or xenogeneic. Optionally, the cells may be immortalized. In order
to decrease the chance of an immunological response, the cells may be
encapsulated to avoid infiltration of surrounding tissues. The encapsulation
materials are typically biocompatible, semi-permeable polymeric enclosures or
25 membranes that allow the release of the protein product(s) but prevent the
destruction of the cells by the patient’s immune system or by other detrimental

factors from the surrounding tissues.

30 Combination Therapy

Specific binding agents of the invention such as peptibodies can be

utilized in combination with other therapeutics in the treatment of diseases
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101 WO 03/057134 PCT/ US02/ 32657 caproate, medroxyprogesterone acetate and
nmegestrol acetate; estrogen such as diethylstilbestrol and ethinyl

estradi olwe@aiyaBent s; anti estrogen such as tanoxifen; anecogsny3iest! udi ng
test osterone propionate and fl uoxynmesterone/equival ents; anti androgens
such as flutam de, gonadotropin 5 rel easi ng hornone anal ogs and | euproli de;
and non-steroidal antiandrogens such as flutam de. Conbi nation therapy
with growth factors can include cytokines, |ynphokines, growmh factors, or

o TR GBS e R Y o %
IL-15, | L,‘ Jrgdiaﬂiéﬁ tlfzatmlehtl', l@:ﬁefmétﬁ&‘apﬁgﬁg)targ@ﬂgé—thegdﬂ'l:e%su@ﬁ %&E@rceﬁ(ﬁﬁM,CSE Gwt CSF,

thrombopoi etin, stemcel] factor, erythropoietin. Qther are
conposi t i orRitwan’ 1,Kdlkeerte krodthediisi dpbligenahsombioatiexhmspbss Adlg- 1, -2, -4,

-Y, and/or th man Ang-li ke .pol ypeptide, and/or vascul ar endot heli al
growt h factsé’?mﬁf{]/g' ‘o RE B ‘?lg%‘fvéﬁgl%ﬁéﬁdgag?g}?d?rgsﬁgﬁﬁnx?ﬁgghe nor phogeni ¢
proteif-1, bone dRniRhHAePEPAtReR @heiibd a pmfi@h%@mhclumng;ﬁirn; 3, bone
mor phogeni ¢ protein- 4, bone norphogeni c protein-5, bone norphogenic

prot ei n- 6, dxemplarplgytatigenients pebidiignnitrogpn HuskiEtspPlsgasimecplost ei n- 8, bone
nor phogeni c_protei n- Q . E}%ﬁﬂi i o mor phogeni ¢

pr ot ei n- 11,et aor?llge,n%Fﬁggggﬁ?igudEB{fg el n- 1%6&{%%%2 aﬁ%%pof)gen?g’ protein-13, bone
mor phogeni cifoQluedas; shgh ab@ditﬁlugﬁ)r;]d@(mmgédﬁhﬁstmb(@C@NU)lﬁld é@nmetémmr phggeni c
protein receptor 1A, _bone norphogenic protein receptor, 1B, brain derived
neur ot r ophi @etld (N Uy qthdpyimings sty me mla%ﬁ%h,%élin%tw?%h%sm c factor
recepyer, C%f%‘i}f st ERRRde (HEREPB! RShhftHyBAEIRMmink (HMM,

cytoklﬁﬁe-i n ucejdﬂﬁeetfﬁ?fg%%ﬁlﬂf@%gkemt agt(}c factor 2, g?tﬁoki ne-( i nduced

neut r ophi | atretmira)t dlkylfsatfomatesXucie adlotsnbfbiatiage¢d sugh eswdeaftaeinor, endot hel i n

25 1, epide l.growth factor, ithelial-derived neutrophi] attractant,
fi brobl ast é@@\ﬁ%twab(?ﬁteﬁ,mcﬂ‘i“ﬁ'?% lig et _ ﬁs'fcg‘catsd?eté?t 6ifxial?raélﬁll ast grow h
factor 6, fipbkastpyrBhiaMehnhded Qlchbs SHrORhas! fleeRRyhaGher 8,
fibroblast growth factor 8b, fibroblast growh factor 8c, fibroblast

growt h f actgamd@tabinebeybringsarapinosifin(4ract extarabiney, iShazeentste, 2growt h f act or

e I e G R B B L L S

receptor - 2, azafieMie, 2eli@ixgeofofmioth (hen@sh}) ergh@hedopy@ingladehine gr owt h
rel ated protein-2, %rowth _ .
(EHNA), fludarabine phosphate, and 2-chlorodeoxyadenosine (cladribine, 2-

CdA); natural products including antimitotic drugs such as paclitaxel, vinca
alkaloids including vinblastine (VLB), vincristine, and vinorelbine, taxotere,

20 estramustine, and estramustine phosphate; ppipodophylotoxins such as etoposide
and teniposide; antibiotics such as actimomycin D, daunomycin (rubidomycin),
doxorubicin, mitoxantrone, idarubicin, bleomycins, plicamycin (mithramycin),
mitomycinC, and actinomycin; enzymes such as L-asparaginase; biological
response modifiers such as interferon-alpha, IL-2, G-CSF and GM-CSF,

25 miscellaneous agents including platinium coordination complexes such as
cisplatin and carboplatin, anthracenediones such as mitoxantrone, substituted urea
such as hydroxyurea, methylhydrazine derivatives including N-methylhydrazine
(MIH) and procarbazine, adrenocortical suppressants such as mitotane (0,p”-
DDD) and aminoglutethimide; hormones and antagonists including

30 adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; progestin such as hydroxyprogesterone
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102 WD 03/ 057134 PCT/ US02/ 32657 related protein-3, heparin binding

epi dermal growt h factor, hepatocyte growmh factor, hepatocyte growh
factor rewemBos7134 nsulin-like growh factor |, insulin-I|ilPeT/uponsaeh7 f act or
receptor, insulin-like gromh factor Il, insulin-like growh factor

bi ndi ng protein, keratinocyte growh factor, |eukema inhibitory factor,

| eukem a 5 inhibitory factor receptor-1, nerve growmh factor nerve growh
factor receptor, neurotrophin-3, neurotrophin-4, placenta gromh factor,

| t wth factor 2 tel et -deri,ved thelial cell wth factor,
bl atel ot Qermiyatc groRon e b Sralartr TR S QoA d A charn,

0

pl atel et degjeusthtiscamblnandachiayl Aadibl @fudl@ints; d8fiévRgdediRMag factor AB,
pl atel et derivéd growh factor B chain, platelet derived 10 growth factor

BB, pl at el etangeifereandgrgsns nclusinmlestpsietope propionagd andel et derived growt h
factor receptor-2 re-B cell growth stipulati factor, stem. cell factor,
stemcel | f B?Qpélﬁge%%rg{c@u}va{l%%@%&pﬁﬁggn%?u&%pﬁ ?%3%?1@?’-@na§?t5%é9'or M ng
growt h5 f actdiasidg Hohrdbisd 816 J3Ging kit agtdoionlsterof BN g t@metdpengduemt h
factor-1.2, transformng gromh factor-2, transformng growth factor-3,

t ransf or mi ngs Gwtamide- 15 factor-5, latent transforming growth factor-1,

Lranst or m ng 9 Oulhel ARR incka N AP ERLGL Pl mchLROSLRLGLNG or ot b

factor-1 binding proteirn | ransform ng bi ndi ng protein
11, tunor heghokings,f@aoktrfactecept othet hagpeatdpoidtionfactorssach as Vs CRECGMI- 1 ecept or

I, i - | i i t |
bnhot hel i o SR ORNE IR P D O Ren e S L R I B el EhEy or 20
i mrunqlpogi cab lyy_@chi Mg, fil-agnenie nthergofs, mng@pz PREAPENED G§-CSF,

| nmunot her apeutics generally rely on the use mrune effector cells and
mol ecul es t Yegdr3fetGMAASIAebtonthopomtivsters etll actokhand erpihmepogdtine tbers may be,

for 25 exanple, a .peptibad f,.the present.invention that. recognjzes sone
mar ker on t cowp?lg(cfgs%qm _glflg?]é%‘fwrb%gll?poﬁ Sp%ﬁ%%ﬂ? Aéﬂgbhéirfgy' erve as
an ef f ect or a@f/ort the hapyn Ae-like JBYDepBEd, Hhd/oPY4M8N1aE Bhdothdlia] Aetvatdivref f ect
cell killi ng. T{J\g 8ept| body may al so be conjugated to a drug or toxin

(chenot her a , Groadth dantess iigrduder gngiageminchriiermorpbpgsinig protedixil nbonger t ussi s
R
i mrunot her apyboak @ phqaepid frodies, wne peRphdyedy Eomwjnifdoas nefrpidpenic 103
protein-7, bone morphogenic protein-8, bone morphogenic protein-9, bone
morphogenic protein-10, bone morphogenic protein-11, bone morphogenic
protein-12, bone morphogenic protein-13, bone morphogenic protein-14, bone
20 morphogenic protein-15, bone morphogenic protein receptor IA, bone
morphogenic protein receptor IB, brain derived neurotrophic factor, ciliary
neutrophic factor, ciliary neutrophic factor receptor, cytokine-induced neutrophil
chemotactic factor 1, cytokine-induced neutrophil, chemotactic factor 2, cytokine-
induced neutrophil chemotactic factor 2, endothelial cell growth factor, endothelin
25 1, epidermal growth factor, epithelial-derived neutrophil attractant, fibroblast
growth factor 4, fibroblast growth factor 5, fibroblast growth factor 6, fibroblast
growth factor 7, fibroblast growth factor 8, fibroblast growth factor 8b, fibroblast
growth factor 8c, fibroblast growth factor 9, fibroblast growth factor 10, fibroblast
growth factor acidic, fibroblast growth factor basic, glial cell line-derived
30 neutrophic factor receptor-1, glial cell line-derived neutrophic factor receptor-2,

growth related protein, growth related protein-1, growth related protein-2, growth
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WO 03/ 057134 PCT/ US02/ 32657 invention. It is particularly contenplated
that the peptibody conpositions of the invention nay be used in a conbi ned
t her apy awprodash3i n conjunction with Ang-2 targeted ther @py/USPASSEY e

i mmunot herapy has proved to be particularly effective against a 5 nunber
of cancers. See, for exanple, WD 98/39027. The follow ng exanples are
intended for illustration purposes only, and should not be construed as
limting the scope of the invention in any way. Exanple 1 10 An
-inpression_in P Qgi.cal and: i < ' was exam ned
i n nornmnal gﬁic??eﬁlap?r h%ﬂog%iggﬁgl? ?fsﬁghn g?’ #gla]l Z%ng} ft%gﬁ’ﬁéll)eﬁfﬂg?gcgt% fdgﬂh Fragnment s
of the hunefactofdrbadkytdgeesh fatoracdpert; insWRODKSZOwintectardl insldm-1R7 4- 1726)
and nurine (Genbank Accessi on_Nunber: 004326, nuﬂ(eoti gﬁ 135-1588)
Ang- 2 sequeFe&h {psios recRPIoF fpwinike  gaqwihsiactps Ll ingpliefiie, gLowD 't r om human
or nurine f : C : i REEMb ! rified by
sequenci ng. I BE P e e Sk R b e

| i near$ zed iphistoiydfat@npHceptes 1 usirvgg®8fh f40Td? nand gR0h fpetby rasepien. Bl ocks of

f ormal dehyde-fi xed, paraffin:enpedded tissyes wer sectio at,5 pm and
col | ect ed &P%Wéqulghgg}ePH%@PhEr ’&?aCFBtaigogﬁ’tﬁaﬂﬁlﬁﬁcﬁ?ﬂ?‘gﬁﬁﬁg i ssues

ver e per meafibdelefgriVid dhdBihMikdeh grdwinl AV pitelet dbistd Bfowth FittorPr Ot ei nase K,
and acetylation with triethanolam ne and acetic anhydride. Sections were

hybri di zed wplatelet dervadagipwthl faptet Ad-hpine blatedeialerivefhgroath Etortwerplafalsf ect ed to

RNase di gestion.and hi.gh,strin sh | t.0. 1 5C.
Slides wer er’dﬁeg&gﬁ”tﬁrﬁa‘i@ﬁé’ m%%ggr%Y65| %valt‘gﬁag@gg& hg{n’ Ré@%ﬁea&%éweeks,
devel gped, gRHtRRMid BB)perAtEicRREd gBeahifans: reespiorel pteleddenived dark fiel d

and standard illumnation to all ow sinultaneous eval uation (%f tissue
mor phol ogy Sewth fagkriTeRepieriZopresh galhRrowth stpikeling saciGigstenai el 145k in t he

nor mal  post gat.aly BN @ans?@?ﬁﬁrz% %}i(})%}é ;'f)e?Ct(grelS, thGbARink %r(lgvb'tﬁ few tissues

cont ai ni ng angi ogeni ¢ vascul ature, as the ovary, placenta, and
ut erus. No AbEr2, expfessngpgromds faedrels tabbfermmgpoowthl factdull £, human heart,

8;}?62’7 1§i4d %sgg@}gg% ’gr@{gﬁy n%’ctcﬁ—a{] (t:rtar?s cs)fmi%g lg?c?vgt’h fgcutgr% ,etfantst%gr%&r{g’ grov]&'lgm4 VO
15 factor-5, latent transforming growth factor-1, transforming growth factor-1
binding protein I, transforming growth factor-1 binding protein II, transforming
growth factor-1 binding protein III, tumor necrosis factor receptor type I, tumor
necrosis factor receptor type II, urokinase-type plasminogen activator receptor,
vascular endothelial growth factor, and chimeric proteins and biologically or

20 immunologically active fragments thereof.

Immunotherapeutics

Immunotherapeutics generally rely on the use of immune effector cells and

molecules to target and destroy cancer cells. The immune effectors may be, for
25 example, a peptibody of the present invention that recognizes some marker on the

surface of a target cell. The peptibody alone may serve as an effector of therapy

or it may recruit other cells to actually effect cell killing. The peptibody may also

be conjugated to a drug or toxin (chemotherapeutic, radionuclide, ricin A chain,

cholera toxin, pertussis toxin, etc.) and thus may merely serve as a targeting agent.
30 According to the present invention, mutant forms of Ang-2 may be

targeted by immunotherapy either peptibodies or peptibody conjugates of the
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t hymus, appendi x, |ynph node, gall bladder, prostate or testis. In
five-week-old nmouse (but not adult nonkey or human), ki dneys displayed
prom nentw@ngo213expr essi on in the vasa recta. To determ RETWser/ss7t hi s
expression was a remant of enbryonic devel opnent, this experinment was
repeated on kidneys derived from 5 mce ranging in age up to one-year-old
using the nurine Ang-2 probe and conditions described above. Ang-2
expressi on was observed to decrease during neonatal devel opnent, but was

still evident in kidneys. of one-year-o i ce. Ang-2 expr.essi was al so
detected i n™VFHHalty P&WC}II%W&PH%M@&@C{ tafTe Perf B ot Sitiphs S human
tunmors suchashifl ALY G@ﬁé’eﬂ@ﬁﬂ%gf@in@@%%%ﬁ(pf Dhedeh il SorG@cEibA MM Addo cases),

| ung carcinoma (8 cases), glioblastoma case), netastatic human tunors
such as br elasgeteclgheiappma (2 cases), lung carcinoma (2 cases) and ovarian
carcinoma (2 casgs). whi ch had netasti zed to Dbrai a .odent tunmor nodel s
such as C6 (rat %%WW“W%W’HE%WOXS E?nbecm‘f‘ﬂ%r%%}?ecéﬁ? %%a (human

col on sar ci A% of bhrbbid JeBUBRBx £R}16WeagHBgupyR) , A431 (human 15 epi der noi d
carcinoma), A673 (hunan_rhabdonyosarcona), HT1080 (human fi brosarcom),
PC-3 (human prosTha @llowing siemp)cs a8 giended farrillndratien Hmeses, onliVBRAA (nur i ne
sar coma) , a %u{‘de r\{gt%elcgrrl]sq ued5s LiDs tﬁg%csdpe%éih%}ﬁioln){n aﬁaﬁ?&éf. EXpressi on
was det ect ed I'm Neovessal's grow ng into-a rigel pl'ug 1 n f'esponse to

VEGF and in a nouse hypoxia nodel of retinopathy of prematurity. 20 Exanple

2 Mol ecul ar Assays to Eval uate Ang-2 Pepti bodi es Mol ecul ar assays (Affinity
ELI SA, Neutralization ELISA, and Blitxaplel were devel oped to assess direct

pept i hgdy binding to Ad>3aRdshelPbafiobeithl sha NolnllPFREES, and the effect
of peptibodies on the Ang-2-Tre-2 | tron. These In vitro assays are
descri bed as f ol Ao expfdstionivtay ekirhiBed Fomortrhabandhpdthabgisdrisar usgngoh

candi date anti-Ang-2 pepti bodi es, rified 3 uran Ang-2 (R&D Systens,
Inc; catal Oﬁtl‘rm'rli’ﬂg}zagg%- Eﬁﬁﬁ%ﬂﬁ-@t&}”ﬁ%/%@ga chsstlﬁ’rgwﬂ ®of 2 truncated
Versions) ORFOOHINEntIMteP 0b MPERIG) 8fd fREB A&athaaR ALESPDNARARR:.7 134

PCT/ US02/ 32657 descri bed above) were used. For confirmatory binding
assays, hunAROXAR62nygeptides 1135-1588) Ang-2 sequences were amplified by reverse

15 transcriptase-PCR from human or murine fetal lung cDNA, cloned into the

pGEM-T plasmid and verified by sequencing. 33p-Jabeled antisense RNA probes

were transcribed from linearized plasmid templates using 33p _UTP and RNA
polymerase. Blocks of formaldehyde-fixed, paraffin-embedded tissues were
sectioned at 5 um and collected on charged slides. Prior to in situ hybridization,
20 tissues were permeabilized with 0.2M HCL, followed by digestion with
Proteinase K, and acetylation with triethanolamine and acetic anhydride. Sections
were hybridized with the radio labeled probe overnight at 55°C then subjected to
RNase digestion and a high stringency wash in about 0.1 X SSC at 55°C. Slides
were dipped in Kodak NTB2 emulsion, exposed at 4°C for 2-3 weeks, developed,
25 and counterstained. Sections were examined with dark field and standard
illumination to allow simultaneous evaluation of tissue morphology and
hybridization signal.
The results indicated that in the normal postnatal human, Ang-2
expression is restricted to the few tissues containing angiogenic vasculature, such
30 as the ovary, placenta, and uterus. No Ang-2 expression was detectable in normal

adult human heart, brain, kidney, liver, lung, pancreas, spleen, muscle, tonsil,
104



obt ai ned from conditioned nedia of human 293T cells transfected with full

| ength human Ang-2 DNA and cultured in serumfree Dul becco's Mdified

Eagl e MeawormsENEM) cont ai ni ng about 50 m crograns per nl Pofi/uso¥32687 ser um
5 albumin (BSA). Using mcrotiter plates, approxinmately 100 microliters per
wel |l of Ang-2 was added to each well and the plates were incubated about 2
hours, after which the plates were washed wi th phosphate buffered saline
(PBS) containing about 0.1 percent Tween-20 four times. The wells were

t hen bl ocked usin ou 0 Lokt € f percent BSA
in PBS, andHs f‘@%" fXQpZ‘ 0391&1%% %‘ﬁde&tp@%%?n rrpéerlgtfh\%g\g #&régbout 2

hours. Aft gfodsD@ipabi Rt rexAes or hhak), Rdns@ ditflord prasindhsaag-ded, and about
100 mcroliters of each candi date anti-Ang-2 {)e pti body was added to a well

in a dilutiespresson imghsvesatreeiy He deterning sHEgE hehexpressiva Y asAFemR&@onol ar and
then serial If tz,ﬁ]glﬁll :ﬂ%:' %%8@88168 iHid e%ﬁn&’e@p&/% Q&e@gﬁﬂfdnéysoﬁrﬁﬁﬁoﬁﬁ BSA. The

pl at es wer & erni roomtenperature

i ncubag i on,mipt N8R h8e URENELE- athld%l&&g:mltrrammemgqgabpmbe(and per cent
Tween-20. Washi ng was repeat ed four addition ti s, after, whi ch about
100 mi cr ol icoadigopsedescrfrad) abgye. gOBE- 25 PTESHOAMERS P Yeeg)to ?éﬁeﬁﬁﬁudélPB% Cheni call

., catal o natglale%éfgépm%ﬁte?ﬁt% ik &é}l@ﬂl%d gggf bie-FBR APRi@ ning 1

percent BS were 1 ncu d approximately 1 hour at
room t errper at ur eAngPl atj@sssier eas diendetedsthiad/ifthally all et iypePBSiedont ai ni ng

about O. percent Tween- 20, after i ch _about. 100 [ .S per well of
TMB (3, 3", SnGudimgHrapasy RYMI3R SHPeRs $HC ?Sq‘i?ﬂ%l Caé‘“dﬂ%‘?? %@s{)}éa%t Si gna

Chem flg %wm qbo: caéf%)“lt?ng MRinSRh 28 @&e@ugﬁlﬁmast&ﬁﬁﬁﬁaaséy bgtasatie was added

and plates were I‘ncubat ed about 5-15 minutes until 25 blue col or devel oped.
Absor bance hasinttimenrsrsealtlas breast spaitongRersmblens crcinpdaf2 ca3ed) A

Neut I t ELI SA M tit { I tid
bound vier o GH: tsanetiags iy CypBh RS et R F Brlt TRE e gl XPEDL 1€ S
anti - Ang- 2 rH@cEHlé fRHie86 (W o8 otnh}, M2 hivhamc d10A QadMrioma), QqﬂMQIOﬁ 4-fol d

diluti ons in a solution of PBS 106 WO 03/ 057134 PCT/ U Eg% 2657 contai ni ng
about | % BSAumed celbpgarcinemar; HCE 116 (hwmagsgloacagingrad)p ¥l e  where

the T|1§,‘ epléelrr%& c%?&g&ﬂg), QRhy (ﬁﬁﬁa?ﬁhﬁ@n?yo%ércéﬁﬁﬁ efilogt (ReRdd on of the
fibrosarcoma), PC-3 (human prostate carcinoma), B16F10 (murine melanoma),
MethA (murine sarcoma), and Lewis lung carcinoma mets. Additionally, Ang-2
expression was detected in neovessels growing into a Matri gel plug in response to
VEGF and in a mouse hypoxia model of retinopathy of prematurity.
20

Example 2
Molecular Assays to Evaluate Ang-2 Peptibodies

Molecular assays (Affinity ELISA, Neutralization ELISA, and BIAcore)

were developed to assess direct peptibody binding to Ang-2 and related family
25 members, and the effect of peptibodies on the Ang-2:Tie-2 interaction. These in

vitro assays are described as follows.

Affinity ELISA

For the initial screening of candidate anti-Ang-2 peptibodies, purified

30 human Ang-2 (R&D Systems, Inc; catalog number 623-AN; Ang-2 is provided as
a mixture of 2 truncated versions) or murine Ang-2 polypeptide (prepared as
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nol ecul e; R&D Systens, catal og nunber 313-Tl). After about 100 mcroliters
of the antibody/Tie-2 solution was added to each well, the plates were

i ncubat edwb 0aweTIBd ght at room tenperature, and then washea@Cfrivse2/8368es i n
PBS containing about 0.1 percent Tween-20. After washing, about 100
mcroliters per well of anti-Tie-2 antibody (Pharm ngen Inc., catalog #
557039) was added to a final concentration of about 1 mcrogramper m,
and the plates were incubated about 1 hour at roomtenperature. Next,

about 100 microliter [ | zof i &-huafan HRR-1 Riagr ce
Chem cal §§cn£>g¢l t‘éﬁ%‘%) g’&fl%g% F%%&Q%%Lgp}att)mgﬂé F?éé? ion of :10,a000 in PBS
cont ai ni ng oBhEEd flond esrektiineBSAedi PoEimsaned3d detis triafendedawith fidblengnper at ur e

for about 1 hour, after whjch the hed five times with PBS
cont ai ni ng hameniATE ADBGY kLIRS SO KBoQL oS STEPEERCEE per wel | of
TVB substr rgy;{ApRENPEL RBANG)apiBssd AfoadsiedeanfoChatc wamal | owed to 15

devel op. Absorbance wa In a spectrophotoner at 370 nm Affinity
Bl Acore An aifuimini(B§Aanal ysi s of each candi date Ang-2 peptibody was

performed on a Bl Acore(r) 2000 (Biacore,. Ingc. .. Piscata wi th PBS and
0. 005 percent Pﬂﬁmgz@lcé?ﬂt%ra@f“ﬁﬁtap?ﬁxél{:‘?)tlelé', f@ﬁ@%“i > Eﬁr,ﬁ\igl}\a%\%)ﬁ% yer.

Reconbi nanty, Rr.abed @ &K Benkhd ae piNeedBahcl¥iledwdsut 1hahé lafteedhich a resear ch
grade CMb sensor chip (Biacore, Inc.) via pri mar%/ am ne groups using the

Ani ne Coupltheplatés twegBivashod avith phosphateiewered sriing 6PBHLCOREMUAZ AP S ! s

suggest ed protocal . Bindi ng ass t j apturin
Sbout 100 RERsnt LupORERR o HE Wit Fefithbd Bty ddobeh ol LU, e
Protejn G mft@ferdpbiohelVar iduss peRBeads A ai PBAsandGhe plhS wekd inofibdieAng- 2 or

mMAng-2 were injected over the bound anti bodg surface ait a flqw.rate of 50
|/ mn for 3itneqwyterperaaistohidpt Bhawisn g ik infabatonyeceishlaridng S ng ka

(assoct at | QP A A LANHABbYe 10 nlhIRSAGE BAdAAnERAE anfiONRLBLAIEBRY KD

(di ssoci ation equilTbriumconstan wer e determ ned using 0" BIA
eval uat i on y3asladdedmud well pr odilaion Briacsieginglahe concehtoaton diabewcdOat i on

Ag-2. | 10mabemols 65y SppsLhIn e Josr DR e aBRrERET on of Ang-2
Bi ndi pg Pepgd deqne Jlales vAIGiRn SRAbaRd MremedH: 6t BeadeRpeRaral hesr
incubation, plates were washed with PBS containing about 0.1 percent Tween-20.
Washing was repeated four additional times, after which about 100 microliters per
well of goat anti-human IgG(Fc)-HRP (Pierce Chemical Co., catalog # 31416)
previously diluted 1:5000 in PBS containing 1 percent BSA was added. Plated
20 were incubated approximately 1 hour at room temperature. Plates were then
washed five times in PBS containing about 0.1 percent Tween-20, after which
about 100 microliters per well of TMB (3,3’ ,5,5 -Tetramethylbenzidine Liquid
Substrate System; Sigma Chemical Company, St. Louis, MO, catalog number
T8665) substrate was added and plates were incubated about 5-15 minutes until
25 blue color developed. Absorbance was then read in a spectrophotometer at about

370 nm.

Neutralization ELISA
Microtiter plates to which human Ang-2 polypeptide was bound were

30 prepared as described for the Affinity ELISA. Candidate anti-Ang-2 peptibodies
were titrated from 1000nM to 0.2pM in 4-fold dilutions in a solution of PBS
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A. Ang-2 inmmobilization on magnetic beads For non-specific elution, the
biotinylated Ang-2 protein (Biotinylated Reconbinant Human Angi opoi eti n- 2,
R&D Syst ewe,03/05m134 catal og nunber BT 623) was i rmmobi | i zedCorusonae6s?
Streptavidin Dynabeads (Dynal, Lake Success, NY) 10 at a concentration of
about 4 g of the biotinylated Ang-2 protein per 100 | of the bead stock
fromthe manufacturer for all three rounds of selection. For antigen
(Ang-2) and receptor (Tie-2) elutions, 2 g of biotinylated Ang-2 protein

wa i nmobi |l i zed. on, 50 t he, Streptavl.di nabeads_.fqr_t he cond
Founds of . SEEBERGOIE HUhEHE oL R tir 2P B e Foritiodd BOlatbur 1 g of
bi oti nyl at ednhd@ tﬁé‘@‘ieé%/ Béléﬁbﬁicﬁntﬁﬁg ﬁgﬁl bthe g@luﬁ)l@%xﬁﬁ‘&ﬂug%%gﬂfﬁoﬁ%tﬂehe third

round of selection. raw ng eads to one si a tube using a
magnet and piofestie; Rl Msistembesataldgyuingher 8ha-Thk atiBenwboat 1shidolitese@l t i mes

wi th the phgsphate ffer saline (PB and resuspended i.n PBS.. The

bi oti nyl at eg“eﬁﬂg{-)%dyzirlgfgf%umwﬁsa%lgﬁaooeatcHé’v elbﬁx&gﬁ%esoggrgs}n a‘ieﬁle above
concentr at i everaizft htiooiBat@ferdutd) ah @b iveRhd Dfiveltifedin BRS éhtiifRm _
tenperature, followed by a few hours to an overnight incubation at 4C with
rotation. AmkpupOdoperesat Bavgar2Qe Adter washing, gored OBymigediterg paseelt of about 1%
final conc t .]ggg { [ o] i ] tathon. The
resul ting Aﬁlj‘gﬁ‘ﬁ%g@?e b(gg%g&? %'ng%hée’ag&g\%gﬁtga@#%)%s}[%fiﬁ%ﬁs{o%tﬁ}a‘l PBS before
bei ng subj ecéredntratidnhef abset emidregraprpece eddneshe glateB weNeatibatal swiuett i on bead

preparation Additional beads re al so prepared for negative sel ections.
For each pBPHidh§OW HARRS GHIe- \é%ét’la%@ft ltoﬁémﬁggﬁergp@b\p(elf Pg&‘?aﬁ A¥lmanuf act ur er

was suylj ect %usé—%éﬁr—?ﬁ{ﬁ@é&@e PLOGRIALES. (SBEId #P9145A) waX G&RY ot Qﬁflutfi&‘?

i ncubation step 30 biotinylated Ang-2 -was onmitted. In the [ast washing
step, the behattd0neo én BBYicde@iningbouf 1 percat(BI A aPlatpsorege inb0Battint03/ 057134

PCT/ US02/ 32657 . 2. Sel ectign Ang- 2 Bi ndij Phage A. eral | strategy
Thr e 111 anbREbESRSFAYE P Baf | SO ol pich Db aeie Srgherthe  doerodt

i ndependent PBS%Bﬁfaﬁﬁﬁf%ﬁEoi& 0.1"pEékAt Twednl 28 XAB8ut IVdaRRASIRAE pbi R&lsHOr mant s)
and "Linear" (2.3X109 independent transformants) (all from Dyax Corp.),
were used TMB substrate (described above) was then added and color was allowed to

15 develop. Absorbance was then read in a spectrophotomer at 370 nm.

Affinity BIAcore

An affinity analysis of each candidate Ang-2 peptibody was performed on
a BIAcore®2000 (Biacore, Inc., Piscataway, NJ) with PBS and 0.005 percent P20
20 surfactant (Biacore, Inc.) as running buffer. Recombinant Protein G (Repligen,
Needham, MA) was immobilized to a research grade CMS5 sensor chip (Biacore,
Inc.) via primary amine groups using the Amine Coupling Kit (Biacore, Inc.)
according to the manufacturer’s suggested protocol.
Binding assays were carried out by first capturing about 100 Ru of each
25 candidate anti-Ang-2 peptibody to the immobilized Protein G, after which various
concentrations (0 - 100 nM) of huAng-2 or mAng-2 were injected over the bound
antibody surface at a flow rate of 50 wl/min for 3 minutes. Peptibody binding
kinetic parameters including k, (association rate constant), kq (dissociation rate
constant) and Kp (dissociation equilibrium constant) were determined using the
30 BIA evaluation 3.1 computer program (Biacore, Inc.). Lower dissociation
equilibrium constants indicated greater affinity of the peptibody for Ang-2.
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to select for Ang-2 binding phage. Each library was then subjected to

ei ther non- specific elution, Ang-2 elution, and receptor elution (Tie-2).
Ni ne di f fwoeanspanni ng conditions were carried out for An@CZ/USINR6FX usi ng
the non-specific 10 elution nethod, TN8-1X using the Ang-2 el ution mnethod,
TN8-1X using the Tie-2 elution nmethod, TN12-1 using the non-specific
elution nethod, TN12-1 using the Ang-2 elution nethod, and TN12-1 using
the Tie-2 elution method, Linear using the non-specific elution nethod,

Li near using the Ang-2 elution nmethod, and Linear using the Tie-2 elution
met hod). For all three libraries, the phage fromthe 15 first round of
selection were eluted only in a non-specific manner for further rounds of
sel ection. The Ang-2 and Tie-2 eIuttegﬁgwgge used in the second and third

rounds of selection. For the Linear= , the selection was carried to
only the second round f oidehtifécafiog-o? Aapd Hindin2 Reptidésons. 20 B. Negati ve

sel ection For each panning caonditigQn, abhout 100 random |ibrary equival ents
for TR8- I Xl-adneryeeated Magnelic Bead brepasatien ¥ 1011 pfu for TN8-1X, and about
1.4 X 1911APfA%gt?{1)m{Bﬂi%'zét}orP&firn it pefhsr andom library equival ents for the
linear library “(about 1 X 1011 pfu) were aliquoted fromthe library stock
and diluted to aBoutonZped@io eluticing fhe PBEMY[2RBSAN-L pr@c@dSBidtimyéte0) . Aft er

t he | ast hing, liquid was dr.awn fromthe fir 100 | i quot of the
beads pr egﬁﬁa%?“?% anﬁg&&%wglg%ql‘é&'?g#&{)s%@{g%nﬁ’fB)C,atsaﬁc??emgB?ﬁr%;[il mately 400
| diluted |§39)af¥ ighRSKi208 SnASEepth@dih T8y riBads (DYhe, TagWdctag, Niyxt ure was
i ncubated for about 10 m nutes at room tenperature with rotation. The

phage 18 uper izt cantentation phalrous diua i thebioheylaed egne prodgid ped ¥ t he second
100 pl ali f th i | i tep.. Jn.thi fi

negati ve setecerdiiodt B e PEtRlart i Tor oes B & osisducr v s a2657

C. Sel ecti opy MSHNGILBRpARITR-BY QERIR, mgbegioaﬁﬁqfedm@g_@ bag&nskRer nat ant

after the | ast” negative selection step (section 1B) was added to the Ang-2
coat ed beadamfiskititédoon AWML ofTthe StraptetidireD yweebeadsdubtieedcons romds afot at i on f or
one to two hours at roomtenperature, allow ng phage to_bind to the target
protein. Af 8¢ctione T8¢ peitngicaneenigalion wae dyess orahautloug of MotaYiilsdhed about

te|e3 i ;[ I&EES WA%Q—Z%%(%&J ﬁ)érlﬁvp\ﬁ%f 9}@ l;[e\évg stORR Pc%%hé’!h‘ixja rgl%’% ofDSelelc\:lﬁgﬁ.sﬁ9 cific

drawing the beads to one side of a tube using a magnet and pipetting away the
liquid, the beads were washed five times with the phosphate buffer saline (PBS)
and resuspended in PBS. The biotinylated Ang-2 protein was added to the
washed beads at the above concentration and incubated with rotation for 1 hour at
20 room temperature, followed by a few hours to an overnight incubation at 4°C with
rotation. Ang-2-coated beads were then blocked by adding BSA to about 1% final
concentration and incubating overnight at 4°C with rotation. The resulting Ang-2
coated beads were then washed five times with PBS before being subjected to the

selection procedures.

25
B. Negative selection bead preparation
Additional beads were also prepared for negative selections. For each
panning condition, 500 ul of the bead stock from the manufacturer was subjected
to the above procedure (section 1A) except that the incubation step with
30 biotinylated Ang-2 was omitted. In the last washing step, the beads were divided

into five 100 pl aliquots.
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10 After the final washing liquid was drawn out (section 2C), about 1 m of
Mn A salts solution (60 MM K2ZHPO4, 33 nM KH2PO4, 7.6 nM (NH4) S04, and 1.7
nmM sodi urwoiosnstied was added to the beads. This bead m xt ece/usay3zmated
directly to a concentrated bacteria sanple for infection (see bel ow section
3A and 3B). 15 E. Antigen (Ang-2) elution of bound phage For round 2,
after the last washing step (section 2C), the bound phage were eluted from
t he magnetic beads by adding 100 | of 1 pM 0.1 nM and 10 nM reconbi nant
Ang- 2 protein (Reconbi nant Human Angi opoi etin-2, R& 20 Systens, Inc.,

M nneapolis, M nnesota) successively with a 30-m nute incubation for each
condi tion. 2Th§elé&f&lcﬁllpﬁ& Phadeoeieeel uted non-specifically (section 2D).
The el uted phage from I0 nM and non-specific elutions were conbi ned, and

t hey were subPeectBdirategt he third round of selection (see Section 4, bel ow).

For round 3, after t St i e | »t und phage 25
were el uted froﬁfﬁeﬁﬁ%ﬁt&l?g a@&%’ga%ets ‘Péfﬁ%%{géha out g;)1IX I&?gtla(?gnbl ngnt gAng 2
proteisy, angdchendiM frepsiiaAant “TANg-2 (mr4cxt1e? mdspmﬁemranefoymmtsh amd 30- mi nut e

i ncubati on for each cogdltlon I n addition the g é’e eluted with 1 m
of 100 M “Linear i 3Hi0hendspensenoanstyrgiats) &l from [y a\W% oUf? Y% %r about 10

m nutes on ] t dithehdny! am ne
sol ution wag S%lﬁarggﬁgﬁ%\lzl zeﬁ%ﬁ’% Olﬁgcﬂl&qu {:;L/%IQ/I&I%%B}QHC&%&% : H7.5). After the
| ast el uti apesfit Blulion, ArdglD eMBof AT édspiorRETIdUSTR-22 86 Te diffdrenti et hyl ani ne

sol ution, the remaining phage re Iuted ads to the bacteria
(section 2mpnnipg cRRdERELYeE FRgL )Oué ‘HtArI@nz @Ngi%ﬁla%&ﬁ Geos® S ound 2,

afteryq he |4g V&géthg@gﬂ\?"é E?uéﬁg@ﬁé 8 @‘autl&lhﬁetﬁ@&m@b@g@mg\tm’ﬁe@] uted from
t he magnetl c y addi ng about 1% of 1 pM 0.1 and 10 nM

reconbi n antelﬂﬁcm rﬁeqhod,ﬂé‘ﬂw ¢ mﬁblmaﬁpe%ﬁmhltlw aneshodg T@H?r@ﬁﬁlg thegD

Syst ens, nnea a uece h ute

i ncubat i on ‘&Eﬁ 2§ élgfgl?ﬁ‘f Ia%%&?‘% g@éﬁ%?ﬁegfghégﬂeﬁv?gog Ie“ﬁ1 dSlilagq

non- speci f'tﬁ@hbﬂ/-sé&lf{csaﬁﬁdmet%@ﬁ Lihbg L@iﬂgttﬁéiAlﬁgagﬂutidromthﬁd rdddand
non-specific elutions were conbined and they were su %%ted to the third

round of sdlineasi l@mg(tb@@eb%q:lgwon method). For all three libraries, age from the

15 first round of selection were eluted only in a non-specific manner for further

rounds of selection. The Ang-2 and Tie-2 elutions were used in the second and
third rounds of selection. For the Linear library, the selection was carried to only

the second round for the Ang-2 and Tie-2 elutions.

20 B. Negative selection
For each panning condition, about 100 random library equivalents for

TNS8-IX and TN12-I libraries (about 5 X 10" pfu for TN8-IX, and about 1.4 X
10" pfu for TN12-T) and about 10 random library equivalents for the linear library
(about 1 X 10"! pfu) were aliquoted from the library stock and diluted to about

25 400 pl with PBST (PBS with 0.05% Tween-20). After the last washing, liquid
was drawn out from the first 100 pl aliquot of the beads prepared for negative
selection (section 1B), the approximately 400 pl diluted library stock was added
to the beads. The resulting mixture was incubated for about 10 minutes at room
temperature with rotation. The phage supernatant was drawn out using the

30 magnet and added to the second 100 ul aliquot for another negative selection step.

In this way, five negative selection steps were performed.
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section 4). For round 3, after the |last washing step (section 2C), the
bound phage were eluted fromthe nagnetic beads by addi ng about 1 nM of
reconbi nawo 0dsgr124 15 protein, and 10 nM reconbi nant Ti e- PCprusvE31857
successively with a 30-mi nute incubation for each condition. In addition,
the phage were eluted with 1 m of 100 nmMtriethyl am ne solution (Sigma,
St. Louis, Mssouri) for 10 mnutes on a rotator. The pH of the phage
containing the triethylamne solution was neutralized with 0.5 mM of 1 M
Tris-HC1(pH 7.5). After the last elution with 100 20 mM tri et hyl am ne
solution, the remaining phage were eluted by adding beads to the bacteria

(section 2 Al t of plating cells 25 Fresh E
Coli. (XL- ?BF%ISCNRF %ﬁgcﬁet%%}%tgﬁrggﬁéh@fg%‘ggn ODR0 of about 0.5 in LB

medi a cont ai ni ngTixbphatge $@pcbnasgyitraftet @eﬂ%ascy@gantlmesel%ron@mgm(smnmlli@

di t bou of | t d trifuged.
e bt o Pa gt o MeSier 2 ol el F et LRE T migiind W& RRfhaliT ) { ¢9°
sol utign. 3@iBrotdfiGEAYEE t&@v&ﬂ&r&@r@éﬁ@éﬁ%&&u?&mwﬁ@&a@&% bifB@h m xture

fromeach different elution nethod set forth above (sections 2D, 2E and 2F)
was added tihesargefmreinin: ahitet tbfa@tmma&méWﬁﬁ)ﬁléc%fé@fbtth%bﬁagﬂ\)’ve@n‘ﬂ%hﬁﬂhcubat ed at

about 37 C f.or ut 15 roxmn | f NZCYM nedi a
(2XNZCYM 563 5} %ﬂqml%ltqn?ﬁﬁi%\?\%%wa togszlg%w%h ure and 5 incubated at

about 37 C for 15 mi nutes. The resultl ng 4 mM solution was plated on a
| arge NZCYM agar pl ate containing about 50 .g/m Anpicillin and incubated
over ni ght ab- U@Pegflclnﬁé’g)@ Harvesting 10 Each bacteri a/ phage m xture was

gr own ygver ni ght Rﬁe gﬁw&%&%mﬂ?Wa%ma%eo&%fe%%bﬁﬁ()?%i)outqfﬁxﬁéf whi ch they

wer e scraped of f out medi a e agar plate was further
rinsed w t hiviadi iailt@s@lhu&S(G@ImMKMGB%anMﬂﬁHzP@@gtﬁ mVhgNia80erhd/ phage

WRTTREN R TEN R TR T AN B e
directly to a concentrated bacteria sample for infection (see below section 3A and
3B).

15
E. Antigen (Ang-2) elution of bound phage
For round 2, after the last washing step (section 2C), the bound phage
were eluted from the magnetic beads by adding 100 ul of 1 pM, 0.1 nM, and 10
nM recombinant Ang-2 protein (Recombinant Human Angiopoietin-2, R&D
20 Systems, Inc., Minneapolis, Minnesota) successively with a 30-minute incubation
for each condition. The remaining phage were eluted non-specifically (section
2D). The eluted phage from 10 nM and non-specific elutions were combined, and
they were subjected to the third round of selection (see Section 4, below).
For round 3, after the last washing step (section 2C), the bound phage
25 were eluted from the magnetic beads by adding about 1 nM recombinant Ang-2
protein, and 10 nM recombinant Ang-2 protein successively with a 30-minute
incubation for each condition. In addition, the phage were eluted with 1 ml of 100
mM triethylamine solution (Sigma, St. Louis, Missouri) for about 10 minutes on a
rotator. The pH of the phage-containing the triethylamine solution was

30 neutralized with 0.5 ml of 1 M Tris-HCI (pH 7.5). After the last elution with 100
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15 transferred to a fresh tube, and about 12.5 m of PEG solution (20%
PEGB000, 3.5M ammoni um acetate) was added and i ncubated on ice for 2 hours
to preciwbdtansriphage. The precipitated phage were centri fPagasodsess’ and
resuspended in 6 m of the phage resuspension buffer (250 nM NaCl, 100 niM
Tris pH3, 1 nmM EDTA). This phage solution was further purified by
centrifuging 20 away the remai ni ng bacteria and precipitating the phage for
the second tine by adding about 1.5 ml of the PEG solution. After a

centrifugation step, .the phag el | et s resuspended .i.n about. 400 | of
PBS. | Thi o SOV UN oW SUBH Bk Bl PTBIaE FRa RN PSS IERD 1 d t he
sol ution Ofthéﬂé’ctérﬁr@écﬁ HQDF).aCt erial debris. The resulting phage
preparation was titered using standard plaque form ng assays. 25 4.

Addi tional Selection and Anplification In the second round, the anplified
phage preparation 0 10 u rom the first round (section 3C) was
used as th(ﬁﬁ%?ﬁ??toéaﬁa‘ésf’](lﬁ‘?lﬁalp?g?‘%ﬂc{%ggel ection and anplification steps
(sectipns 2 and gy role@r2, hiter the dslwasing étep Be€ioh 20N the L3RnPhRge from 10 nM
and non-specific elutions were conbi ned and anplified for the 112 WO

03/ 057134 R@Et JB0ORY BR6 57 magrietid beadshy asidingebest 1 of HeoMnpl inM-ed phage

preparation out 109 pfu) fromthe 2nd round.Jin turn,was as the
i nput phage"@‘“gig1 FSPR°S] %ﬂ?u%?afo ﬁ‘rméé?c_é’&?}‘%l gﬁ&ﬁﬁ“?&%#&%@ﬁﬁgﬂh (sections
2 and 3). ARLEYSyshenseirdt NmnSifRmS, NBRetdtONEcaRsival withg30-2butef the 3rd
round, a small fraction of the eluted phage was plated out as_in the 5

pl aque f or natitetionfwsycl ewditiom Beyempninaphagarer duigd sopspeiiidived and
pl ace i nt 6 | m.crotiter t i-ni.ng.: 4 - buffer in
each well. @ﬁc @E%r)ragg]%fupefdaghg‘%e\%Jgfﬁleﬁlf%cu g?l 8@ Sg%lﬁgg%{lt}é’?;n?vg t to allow
phage to elddnsbihdit @dithey Were shbjetted to e third Auadal sddemiopgbee bEley phage cl ones
were anal yzed by phage ELI SA and DNA sequencing. The sequences were ranked
based on th&céehbined results fromthese two assays. A. Phage ELISA 15 An

XL-1 Biue MR CURdbeASAQE Metadt WaliinORB0RLATLICH dROIndQhdee ADOUL

thirty | of this cu re was aliquote nto each well of a 96-we

mcrotiter wplealiged Abmuhe iBghdticdfeadd byt abilinghatget | 9BE of woompingrisAzgided t o

each \{\/Sel ! agr%tein, and 10 nM recombinant Tie-2 protein successively with a 30-minute
incubation for each condition. In addition, the phage were eluted with 1 ml of 100
mM triethylamine solution (Sigma, St. Louis, Missouri) for 10 minutes on a
rotator. The pH of the phage containing the triethylamine solution was
neutralized with 0.5 ml of 1 M Tris-HCl (pH 7.5). After the last elution with 100

20 mM triethylamine solution, the remaining phage were eluted by adding beads to

the bacteria (section 2D).

3. Amplification
A. Preparation of plating cells

25 Fresh E. Coli. (XL-1 Blue MRF’) culture was grown to an ODggo of about
0.5 in LB media containing about 12.5 pg/ml tetracycline. For each panning
condition, about 20 ml of this culture was chilled on ice and centrifuged. The

bacteria pellet was resuspended in about 1 ml of the Min A Salts solution.

30

B. Transduction
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allowed to infect bacteria for about 15 m nutes at roomtenperature. About
100 | of LB nedia containing approximtely 12.5 g/nl of tetracycline and
20 appr oxwoaBesm3b0 g/ ml of anpicillin were added to eachPagluso2/3des7
mcrotiter plate was then incubated with shaking overnight at about 37 C.
The reconbinant Ang-2 protein (about 1 g/m in PBS) was allowed to bind to
the 96 well Maxisorp plates (NUNC) overni ght at about 4C. As a control,
the pure streptavidin was coated onto a separate Maxisorp plate at about 2
g/m in PBS. 25 the follow ng day, liquid i he _pr.otei n coated Maxisorp
pl ates was dis %ﬁﬁ‘éﬁ{mgﬁémgé\@qg\ﬁéf?%e%‘ﬂkﬂndﬁggﬂé th&}hﬂwﬁ (866915 of 5%

m | k sol uti | [ aqur, droom
tenperature?l.ﬁ’ %%nm L&%asﬁaﬁﬁﬁ%’ﬁéﬁ%ﬁntﬁ e%l@%i{%%as;ég%%%(s%cﬁgﬁ? ﬁg%\%\el | s were
washed t hr ectibatekatwbbit I7HE foPBSItd6Imihiuen. Apptoaimitbly 2 mbof MAENIMIg st ep,

about 50 ,|1 of PBST-4% nm |k was 30 added to each well of the protein coated
Maxi sorp pl z&edis (CANSGYM05] ny/mdAmpignlingey 3dded traepchberxiusoandses 7

i ght cul f | 96 _wel | ,microti
Oy anor 1 ecttplbth e bAR SRR apibet- o ReEh ik athSORbeh Sas MR E "Re el
as the cont ol ardd KDY ladhipORLAGn ARE: TN Mmbicilikhif & i1 the each

type of plate wasS i ncuba for bout 1 hour roomtenperature. The

| i qui d was ticsieacdedriighmtBAEC5 Maxi sorp plates, and the wells were washed
about three tines with PBST. The HRP-conjugated anti-ML3 anti body

(Amer sham Pharmaci a Bi otech) was diluted to about 1:7,500, and about 100 |
of the dilugedggl tibivejiyas added to each well of the Maxisorp plates for
an approxi mately 1 hour incubation at roomtenperature. The |iquid was

agai nl@i scar ded Eah baeteriaiphhge miterewss lgeeivabuernighoot plasge NN t h PBST.

About 100 | of TMB sybst.at Si was then added. t h , and the
reaction m@%?@&p@ﬁ%ﬂ% a%"&fi%t‘”fgﬂg?%‘%f” ef%sé:r%%ﬁ?ﬁgtﬁa%oggﬁw \é\ﬁﬂgThe o450
was read onpRdmPahbhoRNAe Rk GlirtHMBineal Al aBMb8E8S) mIBf [ BegudncThg of the
phage cl ones 15 For each phage clone, the sequencing tenpl ate was prepared

usi ng PCR.  IeFm&ng bpetern/ plapes mugeiui leld mede yas senjiyeukiedetles thepl i fy an
e
15 transferred to a fresh tube, and about 12.5 ml of PEG solution (20% PEG8000,
3.5M ammonium acetate) was added and incubated on ice for 2 hours to
precipitate phage. The precipitated phage were centrifuged down and
resuspended in 6 ml of the phage resuspension buffer (250 mM NaCl, 100 mM
Tris pH8, 1 mM EDTA). This phage solution was further purified by centrifuging
20 away the remaining bacteria and precipitating the phage for the second time by
adding about 1.5 ml of the PEG solution. After a centrifugation step, the phage
pellet was resuspended in about 400 ul of PBS. This solution was subjected to a
final centrifugation to rid the solution of any remaining bacterial debris. The

resulting phage preparation was titered using standard plaque forming assays.

25
4. Additional Selection and Amplification
In the second round, the amplified phage preparation (about 10'° pfu) from
the first round (section 3C) was used as the input phage to perform the selection
and amplification steps (sections 2 and 3). For the Ang-2 and Tie-2 elutions,
30 phage from 10 nM and non-specific elutions were combined and amplified for the
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Primer 2: 5'-CATGTACCGTAACACTGAGITTCGIC-3" (SEQ ID NG 55) 25 The foll ow ng
m xture was prepared for each clone: Reagents Volunme ( ) / Tube dH20 26.25
50% gl ycewolo3agriB£OX PCR Buffer (wo Mg 2) 5 25 nmM M CL2PC4/UStD3as dNTP
mx 1 114 WD 03/057134 PCT/ US02/ 32657 100, uM primer 1 0.25 100, uM pri ner
2 0.25 Ta polynerase 0.25 Phage in TE (section 4) 3 Final reaction

vol ume 50 For PCR, a thernocycler (GeneAnp PCR System 9700, Applied

Bi osystens) was used to run the following program 94C for 5 mnutes; (94C

f 30 , .B5C f 30 , £2C far. 45 ) 30 | es f 7
mnutes: . ShEREMIAG! a0eCHte eI Es BhpEAe USRI AR ur 1 ed
using the ChAqui g, Milihinighd us_@f&:_gse gférif.&%i.t%ﬁ&éeqﬁ pettorrh @366 of sERE{SHM Ng the

manuf acturer™s protocol. Purifi P roduct was then assayed bcé runni ng
about 10 | ofd spgdificatR@Rsecmos 2omdid) x Afiet the zhvion steps (ssttionsell}, 28, XaBBXS

agar ose gel | oadi dye) on | % agar.0s | ., The_ remai ni .pr.oduct was

t hen sequen%ﬁéc??%ﬁn%émﬁgﬁév %Sé'ilalgif?cgfﬁ%%é}&ffzwggph?@e\?’% }ﬁatﬁfil%%% lﬁgfel owi ng t he
manuf agt ur e;%lacﬁ&%ﬂ?%ﬂﬂ%s@r(@é&ﬁ)ﬁ'%). BrdiBEGAPIRRICE Bl plekeaanEdd pRREENS US
sequence determ nati on A "Sequence ranking and anal ysis The peptide

sequences tinat 96veel nticratiet atates dontamiva it 0Gl of Fibuletin gechigels eblirspces
(section 5B) were correlated to ELILSA data, e clones that showed a high
OD450 in th@a%?fgo-@ewalteéac'ﬁe@lﬂquatgné Oéierpkﬁt;%t @gﬁv phase ﬁ%e]élferléiﬁ’ttg?/&ﬁ n coat ed
wel I's were gigen a higher priority ranking. The sequences that occurred

multiple tinmes were also given a high priority ranking. Candidate
sequences were chosen based on these criteria for further analysis as

PePLT s o s PERE Ll Alafiis

The phage clones were analyzed by phage ELISA and DNA sequencing.

The sequences were ranked based on the combined results from these two assays.

A. Phage ELISA
15 An XL-1 Blue MRF’ culture was grown until ODggg reached about 0.5.

About thirty ul of this culture was aliquoted into each well of a 96-well microtiter
plate. About 10 ul of eluted phage (section 4) was added to each well and
allowed to infect bacteria for about 15 minutes at room temperature. About 100
ul of LB media containing approximately 12.5 pg/ml of tetracycline and

20 approximately 50 pg/ml of ampicillin were added to each well. The microtiter
plate was then incubated with shaking overnight at about 37 °C. The recombinant
Ang-2 protein (about 1 ug/ml in PBS) was allowed to bind to the 96 well
Maxisorp plates (NUNC) overnight at about 4°C. As a control, the pure
streptavidin was coated onto a separate Maxisorp plate at about 2 pg/ml in PBS.

25 On the following day, liquid in the protein coated Maxisorp plates was
discarded, and each well was blocked with about 300 pl of 5% milk solution at
about 4°C overnight (alternatively, 1 hour at room temperature). The milk
solution was then discarded, and the wells were washed three times with the
PBST solution. After the last washing step, about 50 pl of PBST-4% milk was

30 added to each well of the protein coated Maxisorp plates. About 50 pl of
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20 B. Consensus sequence determ nation Three different classes of consensus
notifs were generated fromthe TN8-IX library as follows: KRPCEEXWGEGECXYX

( SEQ DNO w6)03/0283KRPCEEXFGGCXYX ( SEQ DNG 57) 115 WO 03/ 0PC¢18%02/32657

PCT/ US02/ 32657 XXXCXDXYWYCXXX ( SEQ DNO 61) XXXCXDXYTYCXXX ( SEQ DNO: 62)
XXXCXDXFWYCXXX ( SEQ DNO 63) XXXCXDXFTYCXXX ( SEQ DNO 64) 5 XXXCXVDPWICEXM
(SEQ DNO 58) ©One consensus notif was generated fromthe TN12-1 |ibrary:
WEXCAWFXGXXXXXCRRX ( SEQI DNG 59) 10 For all consensus notif sequences, the

derlined "cor. ' id ! ot .each
obt ai ned by WEHENHUHRg TEeettell FBR a8 NE BB AN TAR B TEEHY n each

position. "ge cb8bSoRdihS wRNY of tHeUkd-b Xoated plafek laB Geitk i @atidl The two
cystei nes adjacent to the core sequences were 15 fixed am no acids in the

TNS- | X and StdpRavidih ctated pletss. The 1@ pt indesreiin ¢het dabh éxpead phithdiang t o Ang- 2

OO e e
TN8- Conl 3 KiRRIHH fédl bXDihe WEi1REE vhshEeFHoNDIRWECENBA withPBSY. The

FDYCEGVEDPFTFGCDNH L1 6 KFNPLDELEETLYEQFTFQQ C17 7 QYGCDGFLYGCM N 20
Exanpl e 4 HRP-conjugated anti-M13 antibody (Amersham Pharmacia Biotech) was diluted

to about 1:7,500, and about 100 ul of the diluted solution was added to each well
of the Maxisorp plates for an approximately 1 hour incubation at room
temperature. The liquid was again discarded and the wells were washed about

10 five times with PBST. About 100 pl of TMB substrate (Sigma) was then added to
each well, and the reaction was stopped with about 50 pl of the SN H,SO,

solution. The OD4s was read on a spectrophotometer (Molecular Devices).

B. Sequencing of the phage clones
15 For each phage clone, the sequencing template was prepared using PCR.
The following oligonucleotide pair was used to amplify an approximately 500

nucleotide fragment:

Primer 1: 5’-CGGCGCAACTATCGGTATCAAGCTG-3’ (SEQ ID
20 NO: 54)

Primer 2: 5’-CATGTACCGTAACACTGAGTTTCGTC-3’ (SEQ ID

NO:55)
25 The following mixture was prepared for each clone:
Reagents Volume (1) / Tube
dH,O 26.25
50% glycerol 10
10X PCR Buffer (w/o MgCl,) |5
25 mM MgCl, 4
10 mM dNTP mix 1
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116 WD 03/057134 PCT/ US02/ 32657 Construction of DNA Encodi ng Pepti bodi es
The nodified peptides selected as potentially inhibitory to Ang-2:Tie-2

bi ndi ng (wea3siBe 3) were used to construct fusion protePa3/USN2/3d5Th
either a nonomer of each peptide or a tandem di ner of each peptide (with a
|l i nker 5 between the nononmer units) was fused in-frame to DNA encodi ng a
linker followed by the Fe region of human 1gG . Each nodified peptide was
constructed by annealing pairs of oligonucleotides ("oligos") to generate a
pol ynucl eoti de dupl ex encodi-rg—the—peptide—tggether—wth—a+inker

conprised, depending 0A0® p&f papei de, of eithdk2¥ive gl ycine|residues,

ei ght glycine residues|gp, &ﬂﬁegysine resi dygjs t hese constiucts were
generates as Ndel to Xhotr—fragnments—These duptex—potynucteoti de nol ecul es
were ligated into the yAedBPIYMSMSED1-Fc Nt edhal | described further

bel ow) containi ng the hersr ifdREeRionw)i ch hgad been previougly digested

wi th Ndel and Xhol . TheFinfaffjéafc‘tﬁor}gyclﬁrggu:ofn,m, ﬁblljrrf[smqwere transforned by

r'a

el ectroporation into E—e6H——Strathi—2596—<ceH s—{(awW23,—15-descri bed further
bel ow) using standard procedures. Clones were screened for the ability to

produce the reCO'FB'tP@Rt,aﬂ{&hgéﬁlé?r(@@ﬁ&&mﬁ?@ﬁgys‘?&ﬁgm Aﬂﬂ)ﬁe@ene fusi on
havi ng a correct nucl eoti de sequence. A single such clone was sel ected for

each of thBioaysdiefrispwapeptditdesn the falqwikg ppepand Ciufer Hmiputes (84%€) . 20
Construction of pAM=21-Fc_N Term nal Vector ression plasmd

| AM3I21 Ex
DAL ( ATCEOIND, 52083769107 20 gy 74 Sl of ro1C- b P BRLPor 2o Birch MICHIN 656  ( ATCC
No. 69576 i B I ited Stat
bt et o, 108 1p MG IRE PR AN G cachY B AL AR BULRESuiM WL 1 BT S AN
| nt er nat i ong@IARaick MulfipplliRGR PorifiddRod @it @74¥en), slkevihf ehepaatifatuef’ s Exanpl e 2

therein extendggg from pages 100-103, as well as Figures 17A and 17B). 30
Fc N-ter mi narotests Bprifiady PR noeduss westhepessaysbby 8ps8e abphel (Fel ofeeeh ni nal

vector vas SERPLERNThRO D oLt B R B SR Bk P

a 1% agarose gel. The remaining product was then sequenced using the ABI 377

10 Sequencer (Perkin Elmer) following the manufacturer recommended protocol.

6. Sequence ranking and consensus sequence determination
A. Sequence ranking and analysis
The peptide sequences that were translated from variable nucleotide
15 sequences (section SB) were correlated to ELISA data. The clones that showed a
high ODysg in the Ang-2 coated wells and a low ODjs in the streptavidin coated
wells were given a higher priority ranking. The sequences that occurred multiple
times were also given a high priority ranking. Candidate sequences were chosen

based on these criteria for further analysis as peptides or peptibodies.

20
B. Consensus sequence determination
Three different classes of consensus motifs were generated from the
TN8-IX library as follows:
KRPCEEXWGGCXYX (SEQID NO:56)
25 KRPCEEXFGGCXYX (SEQID NO:57)
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can be found in WO 00/ 24782 (See Exanple 2 and Figure 10 therein). A5 PCR
primer (described further bel ow) was designed to renove the Tpo peptide 5
sequence WO (pAMBNIpo A y5 and replace it with a polylinkePCrarsbaszwsng Apall
and Xhol sites. Using strain 3788 as a tenplate, PCR was perforned with
Expand Long Pol ynerase, using the oligonucleotide of SEQ ID NO 8, bel ow,
as the 5 priner and a universal 3 priner, SEQID NGO 9, below The
resulting PCR product was gel purified and digested with restriction

T T e o e e IS R e et 2 e
Q agen (Crat swor (1, CAY 0glc g LSaU) 0% SPIEBRITa The b asrid an

resulting ligation mxture was transfornmed into E. coli cells (strain
2596). Single clones wreXdeXde el VANdCPRK X liéhl? NQ:O8s perfornmed. 15 A
correct clone was identified and this was used as a vector source for the
nmodi fi ed peptides descXib&d Kdpe&i T Y% BrX e (SEQQED NO:64)
ACAAACAAACATATGGGT GCACAGAAA CTCGAGGGT GGAGGCGGTGEEGACA ( SEQ
ID NO 58) 3' Priner: 2%53XGSICKIWATPCRACCEXTE (SHEQIDINONEB) 9) In addition to
maki ng these nodified peptides as Ntermnal fusions to Fc (N-term nal
pepti bodi es), sone of themwere also made as C-term nal fusion products
(C-term nal pept Dhedb@Shsus ThRif WRE Bherte 8 frohPihe MBI NOLBHAS: C-terminal 30
fusions is described bel ow. Construction of Fc Cterm nal vector 35 118 WO
03/ 057134 PCT/ US02/ 32657 The Fc C-term nal vector for nodified peptides

was created using E. cgli r ai [ Y, pnoner, as a
tenpl ate. Information %t@%ﬁ?@ﬁ&%cﬁg A@m%und in WO
00/ 247182 (See Exanple 2 and Figure 7 therein). A 3 PCR primer (SEQ ID NO

10) was designed_to renove the Tpo 5 peptide sequence and to replace it
with a polyli nkeForcdomsenshymaphiaduengs.the rndeshincds ‘cogsmigo 8¢ifai n 3728 as a

tenpl ate, P@ums’pﬁéﬁl@agﬁ%n\éﬁshs E@E}Ql@ﬁ'& WwOBYbtained by determining the most

frequently occurring amino acid in each position. “X” refers to any naturally

occurring amino acid. The two cysteines adjacent to the core sequences were
15 fixed amino acids in the TN8-IX and TN12-1 libraries.
The peptides identified as binding to Ang-2 are set forth in Table 3 below.

Table 3: Ang-2 Binding Peptides

Peptide Seq Id No. Sequence
TNS-8 1 KRPCEEMWGGCNYD
TN8-14 2 HQICKWDPWTCKHW
TN8-Conl 3 KRPCEEIFGGCTYQ
TN8-Con4 4 QEECEWDPWTCEHM
TN12-9 5 FDYCEGVEDPFTFGCDNH
L1 6 KFENPLDELEETLYEQFTFQQ
C17 7 QYGCDGFLYGCMIN
20
Example 4
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Pol ynmerase using a universal 5 prinmer (SEQID NO 11) and the

af orenentioned 3' prinmer. The resulting PCR product was gel purified and
di gest ed wDtob/osTest ri cti on enzynmes BsrG@ and BanHT. Bot h rhe/yshzaswssd and
t he pol ynucl eoti de 10 encodi ng each peptides of interest with its |inker
were gel purified via Q agen gel purification spin colums. The plasmd
and insert were then ligated using standard ligation procedures, and the
resulting ligation m xture was transformed into E. coli (strain 2596)
cells. Single clones \Aerjeorﬁgilg%iﬁ&%gmﬁg%gg%@& was perfornmed. A
correct clone was identi S a source of vector for 15

modi fi ed pept i deBhadmedifiei pdptidesatlacted bs puteminlly iQGHAGAGSRREACHEAAGAAAATCG

SEQ I D NO, 10) 20 P
(TTTgTTGGATc%A @%&Wﬁ@% PrRREEMRISE FEEAGCTTTAC ( SEQ
ID NG 11) gpnédeck e(aﬁ?é«%@de omﬁﬁndéﬁlrcﬁh@r %@ﬁ Eeﬂﬁﬁ:ctwflt%ra 18BF essi ng

Fc-peptide fusion proterns, Is an E. coli strain nodified to contain
the | ug probsstveen thambnbmmunlts’r)evetSémdm&tfmn@ tQé?iﬁAtem@lm@arbﬂ]@r r epressor

c1857s7 in e ear| reqi and .t I Rress in the late ebg

region. The Pg§@h¥£hegfp°g’feﬁbog‘ é%agsgﬁ gﬂ@g técﬁa’l%?‘/vs the use of this
host w th acd&ﬁfrh&éd/b?ﬁmﬁ%ﬁﬁ§§§kmo?ﬁgﬁﬁlﬁﬂ@)tfﬂeﬁ( Mg&”) gegdngnaa on for this
strain is 202174. Exanple 5 " Production of Peptibodies 119 WO 03/057134

PCT/ US02/ 325@%110@0@@@@1@1% engpding ke ppptlcb}pg%h@rgm&f a Balkes cepmptispsl pAME21- Fe
f th
s on eOnShEhfe bR fe Bl PR R 8, OB 31 LTl o 0!

cosm docl onese lysmBeéstteﬁdaleMam&s Walezehoates as Wolk LioeX 7] fqaggenta,z, 1987,

cited in aforenmentioned 5 Sanbrook et al. reference | nduct | f gene
product expfBssidgplex rpemntlﬁéotﬂpréemﬂ%%&ﬁé%g%n%h% WRAF (Pé‘M% ﬁ@ the

addi tion of Nt &uﬁxnh&%hbe‘d Rtk Hel BAYG S Qmé}hﬁ{g thO¥MEXROMe) whlenh@aoser i ne

| actone, to t ecuturerre mtoa I nal
been previously digested with Ndel and Xhol. The resulting ligation mixtures

were transformed by electroporation into E. coli strain 2596 cells (GM221,

15 described further below) using standard procedures. Clones were screened for the
ability to produce the recombinant protein product and to possess the gene fusion
having a correct nucleotide sequence. A single such clone was selected for each

of the modified peptides (i.e., Fc-peptide fusion products).

20 Construction of pAMG?21-Fc¢ N-Terminal Vector

PAMG?2]
Expression plasmid pAMG21 (ATCC No. 98113) is derived from

expression vector pPCEM1656 (ATCC No. 69576) and the expression vector
system described in United States Patent No. 4,710,473, by following the

25 procedure described in published International Patent Application WO 00/24782
(see the portion of Example 2 therein extending from pages 100-103, as well as
Figures 17A and 17B).

30 Fc N-terminal Vector
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concentration of 20 nanograns per mlliliter (ng/m). Cultures were

i ncubated at 37C for an additional six hours. The bacterial cultures were
t hen exanwvoed/osm340 m croscopy for the presence of inclusipem/usons®s7 and
coll ected by centrifugation. Refractile inclusion bodies were observed in
i nduced cultures, indicating that the Fc-fusions were nost |ikely produced
in the insoluble fraction in E. coli. Cell pellets were lysed directly by
resuspension in Laemm i sanple buffer containing 10% (3-nercaptoethanol

and then anal yzegyby ﬁ[}%_ FrA . n i nt e

coonassi e- st ai ned bachd 0 t%veact)dgr%%ﬁ%at?%s%o Eec Ul ér%tml |3§ﬁ§ %M%ser ved on
an SDS- PAGETpelGlyPulc thomaneéroas. a ealplse Waiternbitiok on tlildblw@ihgbf fhlé dfhin usi ng hi gh
pressure hg i zati asses at 14,000 PSI), and inclusion bodies
were har ves?ag’&%efgk}ncg@n\& ﬁ (ﬁ%&%go( e BsooriRAvnr Kigirg 1@ thesein). rABIGER for one
hour) . I ncl pisinendéQiBedteeVBE] bdi [ idine 50 nMTris,
10 nM DTT, %ﬁhg[rg Por ong hogﬁgiaggbgié%gq?g%}?cg{ewlh—%?ﬁ{gpg%ée pepti des fused
to Fc,3the ssarenselin pAMGTro GilgS andieepitick ittveith 4 palntiykel icygtatninApamt o 2 M
urea, 50 T4 160 ar gi.ni 2 nmMcysteine, pH 8.5. The oxidation
was al | owenzﬂr%dok%drlositgse ¥or S %ng@gs %fenl’f’(lf}tg’sl) B BefToraredaittoBxpmdt he

di sul fi de- | Lotieckbl g:087a88) 6ing theoligdhticIRid HS TR clic

pepti des fused to Fc, thi gé,samalgpro% ocol vvag@?g?me%b%%?]hgfﬁg%ddi tion of
the fol | owi Rf§¢T0Ed niieaiahd’ promei, SEEhED NOL Y, telowvu e resiBing®AR i s, 160 nM

ar gi ni ne, i s t am.ne H.8.5 (2) 4 re 20% gl ycerol,
50 nM Tri @fﬁhi%%’(‘%k/?%&?f‘#%&ﬁ%‘%ﬁ'ﬁeg%@e‘?ﬁe,ctwaw%y%lss %]MBP?%%S&G urea, 20%
gl ycet®dl, Sothithelplasnid b6 the\patygiciionige eAcodMeas b&ptR of itMesSEaRINe, PH
8.5. 30 The ref oi.gked rotein was di g:dgzed against 1.5 Murea, 50nM Nad ,
50mM Tris, ity lipkeryeze gl porilied paingGipgend Chiatew protne Askizel pupficsioni t h acet i ¢
acid. The 126 MWRiEa{ rechpi.tat repoved by
centri fuga’élsi%on, alﬁgg 'ﬂ%%&?%?ﬁ%ﬁﬁéa@ﬁg@%&%%lrg)lge%%f}f\ﬁggfh Fms5 to 6.5,
dependi ng dnogedures sandlthe tesulting digati orofni aaeiw s USh S rmEDME E. colilh@spr ot ei n was

filtered a l.o I 4C onto an - Sepharose HP colum equilibrated in
20 mM NaAc @%ﬁnéﬁfﬁa%inéiﬁ clopes ‘ﬁﬁedg&ﬁe&gﬂ@l\%?%ﬁ%%ww erined.  The
prot el vasA ebidcedionsvad in@fle ShAHR, WAl B of b 0ERE SALI Bl 1 Lhe  sane

buffer ranging from50 nM NaCl to 500 mM Na e peak was pooled and
filtered. modifiedpeptides described herein.

5’Primer:

20 ACAAACAAACATATGGGTGCACAGAAAGCGGCCGCAAAAAAA
CTCGAGGGTGGAGGCGGTGGGGACA (SEQ ID NO: 8)
3’ Primer:

25 GGTCATTACTGGACCGGATC (SEQ ID NO: 9)

In addition to making these modified peptides as N-terminal fusions to Fc
(N-terminal peptibodies), some of them were also made as C-terminal fusion

products (C-terminal peptibodies). The vector used for making the C-terminal

30 fusions is described below.

Construction of F¢ C-terminal vector

35
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The pepti bodi es generated using the procedures above are set forth in

Tabl e 4 bel ow. 10 Table 4 Peptibody Peptibody Sequence L | (N)
MGAQKFNPLDBLBBTUYEQFTFQQLEGEGGEG- Fc (SEQ 1D NO 12) L1 (N) POT/US02/32657
MKFNPLDELEETLYEQFTFQQLEGGGEG Fc (SEQ ID NG 13) L1 (N 1K Wr

MKFNPLDELEETL YEQFTFQQGSGSATGGSGSTASSGS  GSATHLEGGGGG- Fc (SEQ | D NG 14) 2xL
1 (N MGAQKFNPLDELEETLYEQFTFQQGGGGEEEEEKFNPL  DELEETLYEQFTFQQLEGEEGG Fc ( SEQ
I D NO 15) 2xL1 (N) WI' MKFNPLDELEETLYEQFTFQQGGEGEEEEKFNPLDELEE

GGG ERe CSERy EGGGGG- F
(SEQD NOw17) Chnd O RN L By EEES oA TeL el Al aTH
LEGOO0G Fe {ISEQT13, mesylE FW@@E@EWM@E EEInEHHASSSGHe2x Con4
M Fo. GoGEOARBRPCBEL EETT e{a‘%@@{ i&bo%%%éée%m %@ﬁis@zfgéﬁ
PCT/ US02/ 3265in bl §DCR i XWE%%J&@%@%@WW&

ETLYEQETFQQLE (SEQ I D NO 21)
GGGGGADK FNPRIDEIE B ue BRI Q0GEBESERSKE 2 puPLiDELEBLVEGE NpLL Ed XK | D NO. 22)

M Fe- GGGGGA%% 8@912%%% as g%err%lag, PCR was performed with Expand Long

Polymerase using a universal 5° primer (SEQ ID NO: 11) and the aforementioned

3’ primer. The resulting PCR product was gel purified and digested with
/ restriction enzymes BsrGI and BamHI. Both the plasmid and the polynucleotide
10 encoding each peptides of interest with its linker were gel purified via Qiagen gel
purification spin columns. The plasmid and insert were then ligated using
standard ligation procedures, and the resulting ligation mixture was transformed
into E. coli (strain 2596) cells. Single clones were selected and DNA sequencing
was performed. A correct clone was identified and used as a source of vector for

15 modified peptides described herein.

5’ Primer:

CGTACAGGTTTACGCAAGAAAATGG (SEQ ID NO: 10)
20

3’ Primer:

TTTGTTGGATCCATTACTCGAGTTTTTTTGCGGCCGCTTTCTGTG
CACCACCACCTCCACCTTTAC (SEQID NO: 11)
25

GM?221 (#2596). Host strain #2596, used for expressing Fc-peptide fusion

proteins, is an E. coli K-12 strain modified to contain the lux promoter, and both
the temperature sensitive lambda repressor cI857s7 in the early ebg region and the
lacI® repressor in the late ebg region. The presence of these two repressor genes

30 allows the use of this host with a variety of expression systems The ATCC
designation for this strain is 202174.

Example 5
Production of Peptibodies
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Cond (C) NO. 23) Con4 (C) 1K M Fc- GGGGGAQGSGSATGGSGSTASSGSGSATHQEECEVDP
WICEHMLE (SEQ 1D NO 24) M Fc- 2xCon4 (C) 1K

CCGGGAQURECEYDPMECEHVGSGSATGGSGSTASS  GSGSATHQEECEWDPWE CERRITEIS) 8E§51 D

NO 25) Cond-L1 (N) MGAQEECEVWDPWI CEHMGGGGGGGGKFNPLDELEET

L YEQF TFQQGSGSATGGSGSTASSGSGSATHLEGGGGG Fe (SEQ I D NO 26) M Fc- Cond-L1 (O
CGGGGAQGSGSAT GESGSTASSGSGSATHKENPLDELE — ETL YEQFTFQQGGGGGQEECEWDPWI CEHVLE
(SEQ 1D NO27) TN-12-9 (N) MZAQ FDYCEGVEDPFTFGCDNHLE- GGGGG Fc (SEQ I D

NCAG KRPCEEMN OB S e il (e i

MGAQ- KRPCEE > 5@@5’%9%%@% ﬁgﬁﬁé%)c Hié)

MGAQ HQ' CKABRMWLSKHMUEECEISEM P SEQrdvh atlNBE 14 TedjfidNB2oBd jnedium (See

MGAQ KRPCEEI FGGCTYQLEGGEGG Fc (SEQ ID Conl (N) NO 32) In Table 4, "Fe"

refers to ]E"l?ﬁétﬁflmfb o, [‘arosehiedie &or KBV REP e d gad sosmiglaethe ami no aci d
sequence o e | Y. | her L:S, 4l adrc", d
Is as set oe&q d?ﬁggé%%ﬁﬂbﬁgag%%ﬁggﬁ)%\%’%fgé \}\AE’I @fgé&g&gﬁ?ggrglﬁ%négp %(gf anpe a

| abel §s usREbréck ereikadRkence). Jatdctionrof sEmnpréductehpsssief fom tholuxRB Con- 4
pepti de, whereas use of the suffix "C' "Ny, . (N", or

"N 122 NPl achipet fokpmg Sesaddi ( ?ébésff{’i%ﬁl@%@f? g Nrte ol ecul e
o b ke ARg AL e DA o ST o TN
concentration of 20 nanograms per milliliter (ng/ml). Cultures were incubated at
37°C for an additional six hours. The bacterial cultures were then examined by
10 microscopy for the presence of inclusion bodies and collected by centrifugation.
Refractile inclusion bodies were observed in induced cultures, indicating that the
Fc-fusions were most likely produced in the insoluble fraction in E. coli. Cell
pellets were lysed directly by resuspension in Laemmli sample buffer containing
10% B-mercaptoethanol and then analyzed by SDS-PAGE. In most cases, an
15 intense coomassie-stained band of the appropriate molecular weight was observed
on an SDS-PAGE gel.

Purification. Cells were broken in water (1/10) using high pressure
homogenization (two passes at 14,000 PSI), and inclusion bodies were harvested
by centrifugation (4000 RPM in a J-6B centrifuge, for one hour). Inclusion

20 bodies were solubilized in 6 M guanidine, 50 mM Tris, 10 mM DTT, pH 8.5, for
one hour at a 1/10 ratio. For linear peptides fused to Fc, the solubilized mixture
was diluted twenty-five times into 2 M urea, 50 mM Tris, 160 mM arginine, 2
mM cysteine, pH 8.5. The oxidation was allowed to proceed for two days at 4°C,
allowing formation of the disulfide-linked compound (i.e., Fc-peptide homdimer).

25 For cyclic peptides fused to Fc, this same protocol was followed with the addition
of the following three folding conditions: (1) 2 M urea, 50 mM Tris, 160 mM
arginine, 4 mM cysteine, 1mM cystamine, pH 8.5; (2) 4 M urea, 20% glycerol, 50
mM Tris, 160 mM arginine, 2 mM cysteine, pH 8.5; and (3) 4 M urea, 20%
glycerol, 50 mM Tris, 160 mM arginine, 4 mM cysteine, 1mM cystamine, pH 8.5.

30 The refolded protein was dialyzed against 1.5 M urea, 50mM NaCl, 50mM Tris,

pH 9.0. The pH of this mixture was lowered to pH 5 with acetic acid. The
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peptide (or peptides) is/are NNtermnal to the Fe domain, and the suffixes
"C', "(O" or "-C'" indicate that the Ang-2-binding peptide (or peptides)
i s/are CWwotmsmmiaal to the Fe domain. Furthernore, 2xCon4PCTUSLIH32685
defined in SEQID NO 25, nmay also be referred to without the "1K" suffix
herein. The ami no acid sequence of the Fc portion of each peptibody is as
follows (fromamno termnus to carboxyl termnus): 10
DKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVYWVDV S HEDPEVKFNW

gﬁgg%&K@PREME YNSTYW&#E%ﬁ%E&&E%H%}%%%gﬁ%}{t was adjusted to a

SLTCLVKG-YR, bﬁymw%g?ﬁg%ﬂfn M 1delectric é)oint of each fusion product.
DSDGSFFL YSKL TVDKSRWOQGNVF \V/ L HNHYTQKSL LSPCK (SEQ ID NO 60) The DNA

sequence ( SH@ friieiosas BBr&Bindloed 11d°Popta BodPSepharesa BB seliithg t o
pepti body SEQ.I D A2-32  respectiVv win.Taple. 4) is set 20 forth
bel ow. 123 f\ﬂtﬂ%ﬁ%@l@ﬁ@%ﬁﬁ@o@f fé@ég‘?& éé@ 1@%‘3‘%%““% foreatf

ATM@AC%BI%% %MW%%%olume linear gradient in the
GTACGAACAGT TCACT T TCCAGCAGCT CGA GGGG

NENCAACTOrTAENEE! 5 The peak was pooled
GACCGTCAGTTTT.CCTCT.TCCCCCCAAAACCCAAGGACACCCTCATGAT
CTCCCGGACCdé‘FgéE?FCACATGCGTGGTGGTGGACGTGAGCCACGA
AGACCCT GAGGT CAAGTHEGADEB S8 ol fHAH X SORhERASEEEs above are set forth in
ATAATGCCAAGACAAA GGAGCAGTACAACAGCACGTAC
CGTGTGGTCARERCEPERRCGT CCTGCACCAGGACT GGCTGAATGEC 10

AAGGAGT ACAAGT GCAAGGT CTCCAACAAAGCCCT CCCAGCCCCCATC

CCATCTCCAAAGCCAAAGGGCAGCCCOGAG CAGGT
GTACACCCT GOCCOCAT CCCGGGAT GAGCT GACCAA GGTCAG
CCTGACCT GOCTGET CAMGECTTCTATCOCAGCGACATCECEET A
GTGGGAGAGCAAT GGG GAACAACTACAAGA 15
CCGTGCTGGACTC%WT(TTCCTCTACAGCXKA@IT% @C&T@é e
LI(IN) MGAQKFNPLDELEETLYEQFTFQQLEGGGGG—FC (SEQ
ID NO:12)
LIMN)WT MKFNPLDELEETLYEQFTFQQLEGGGGG-Fc (SEQ ID
NO:13)

L1 (N) IKWT MKFNPLDELEETLYEQFTFQQGSGSATGGSGSTASSGS
GSATHLEGGGGG-Fc (SEQ ID NO:14)

2xL1 (N) MGAQKFNPLDELEETLYEQFTFQQGGGGGGGGKENPL
DELEETLYEQFTFQQLEGGGGG-Fc (SEQ ID NO:15)

2xL1 (N) WT MKFNPLDELEETLYEQFTFQQGGGGGGGKFNPLDELEE
TLYEQFTFQQLEGGGGG-Fc (SEQ ID NO:16)

Con4 (N) MGAQQEECEWDPWTCEHMLEGGGGG-Fc¢ (SEQ ID
NO:17)

Cond (N) 1IK-WT [MQEECEWDPWTCEHMGSGSATGGSGSTASSGSGSATH
LEGGGGG-Fc (SEQ ID NO:18)
MGAQQEECEWDPWTCEHMGSGSATGGSGSTASSGSGS
2xCon4 (N) 1K ATHQEECEWDPWTCEHMLEGGGGG-Fc (SEQ ID
NO:19)

L1 (C) M-Fc-GGGGGAQKFNPLDELEETLYEQFTFQQLE (SEQ
1D NO:20)
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GGACAAGAGCAGGT GECAGCAGEEGAACGT CTTCTCATGCTCCGT GAT

GCATGAGGCT CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGIC  TCCGGGTAAATAATGGATCC 20
SEQ | D NOvB843/02VIGAAAT TCAACCCGCT GGACGAACT GGAAGAAACT CT GT ACGRATATS02/32657
GITCACTTTCCAGCAGCT CGAGGGT GGAGGCGGT GGGGACAAAACT CA
CACATGI CCACCTTGCCCAGCACCT GAACT CCT GEEGEEGACCGT CAGT
TTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC 25
CCTGAGGT CACATGCGT GGTGGT GGACGT GAGCCACGAAGACCCTGA
%‘I’CAAG'I’T AACF@'AWMAW%@%AATW
GACAAAGCCH

GCGTCCTCACH
AGTGCAAGGT
TCTCCAAAG(

CAGGT GGCAGCAGGGGAACGT CTTCTCATGCT COGT GATGCATGAGGC
TCTGCACAACGACTAGATERAGAAGABACT CTCCCTGTCTCCGGGTAA  ATAA 124 WD 03/ 057134
PCT/ US02/ 32657 SEQ I D NO|BEGCGGAQGSGSATGGSGSTASSGSGSATHQEECEWDP
ATGAAATTCAACCCGCT GGACCAACTWEAREMIACTSHGTANE A

GTTCACT TTOAGCAGGGAT COGGT IGTGETACTGOTGOT TCOGOCTCE 5

ACCGCAAGCT (T SEIREACABAGT & TEHMGSGSATGGSGSTASS
5T GOCGACAAACT CACACAT GT COBSIEIA IQTAGEROETGIAEILE (SEQ ID NO:25)
CTGGGGGGACGGT CAGT TTTCCTCT TCCOCCCAAAACCCAAGGACACC
CTCATGATCTCDCEGAEC@@TGAGGIM@QWM@GGGGKFNPLDELEET
AGCCACGAAGACCCTGAGGT CAAGT T \ SEXITA S5SGSATHLEGGGGG-
GGAGGT GCATAATGCCAAGACAAAG
GCACGTACCGIGTGGT CAGCGT CCT QMGG T CCTGCACCAGGACTGGC

Con4-L1 (C) GGGGGAQGSGSATGGSGSTASSGSGSATHKFNPLDELE
ETLYEQFTFQQGGGGGQEECEWDPWTCEHMLE (SEQ
1D NO:27)

TN-12-9 (N) MGAQ-FDYCEGVEDPFTFGCDNHLE-GGGGG-Fc  (SEQ
ID NO:28)

MGAQ-QYGCDGFLYGCMINLE-GGGGG-Fc (SEQ ID
C17 (N) NO:29)

MGAQ-KRPCEEMWGGCNYDLEGGGGG-Fc (SEQ ID
TN8-8 (N) NO:30)

MGAQ-HQICKWDPWTCKHWLEGGGGG-Fc (SEQ ID
TN8-14 (N) NO:31)

MGAQ-KRPCEEIFGGCTYQLEGGGGG-Fc (SEQ ID
Conl (N) NO:32)

In Table 4, “Fc” refers to the human Fc IgG1 sequence. Column two sets
forth the amino acid sequence of the peptibody. The Fc portion thereof is labeled
5 “Fc”, and is as set forth in SEQ ID NO: 60 below. It will be appreciated that
where a label is used, for example, “Con4” or “Con-4", this refers to the Con-4

peptide, whereas use of the suffix “C”, “(C)”, or “-C”; or “N”, “(N)”, or “-N”
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TGAATGGCAAGGAGT ACAAGT GCAAGGT CTCCAACAAAGCCCTCCCA
GCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGA

ACCACAGGVMEDAGHAEIEI GCCCCCAT CCCGEGATGAGCTGACCAAGAA 15 PCT/US02/32657
CCAGGT CAGCCTGACCT GCCTGGT CAAAGCCTTCTATCCCAGCGACAT

CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAACAACTACAAGA
CCACGCCTCCCGT GCTGGACT CCGACGECTCCTTCTTCCTCTACAGCAA

GCTCACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGT CTTCTCAT

O T R . o

ATGGGT GCACASQ%&{E'FQMQW MW O iéakdicate that the Ang-2-binding
GTACGAACAGT TCACTTTCCA GGGTGGT e GGTGGTGECGETGE 25
TAAGT TCAACOBAGTE(OA DEAIST IS ARCNEATRCTUP ATCANEAGHT. and the suffixes “C”,

TCCTCT3 WWMMT@W as defined in SEQ ID
CTGAGGT CACAT GCGT GGT GGTGGACGT GAGCCACGAAGACCCTGAG 30

GTCAAGT TCAARPCERT: mryTateonesxetesedda arithapinthp AHSOsiAgs herein.
ACAAAGCCGCCGCGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG

GFOCAAGSTCTOAACAM R CECAEA DO ATECAGTARICOAT | PP ody s llovs

CCCCA TGAGCT GACCAAGAACCAGGT CAGCCT GACCTGCC

TGGT GGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCA
ATGGGECAGCCGCAGARGA @K@%@HSRTPEVTCVVVDV

TCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCAGGACAA
AGGT GGCAGCAGCCRABRLEEE RN CATVIR G UES TR BEARBAELY WYRVVSVLTVL

A A R KA R RPHERRIOMR G G 3/ 057134
ATGAAAT TCAACCOSSECEROEW ST COPEAAIF S BSOS AGQPENN YK TTPPVL
15 DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS

LSPGK (SEQ ID NO: 60)
The DNA sequence (SEQ ID Nos: 33-53) encoding peptibodies

corresponding to peptibody SEQ ID NOs: 12-32, respectively, in Table 4) is set
20 forth below:
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GITCACTTTCCAGCAGEGT GGT GGTGGTIGECGGTGGTAAGT TCAACCC 5
ACTGGATGAGCTGGAAGAGACTCTGTATGAACAGT TCACT TTCCAGCA

ACT CGAGEAYOB8IEGT GCGEGACAAAACT CACACATGT CCACCT T PCT/US02/32657
GCCCAGCACCTGAACT CCTGEEEEGACCGTCAGT TTTCCTCTTCCCCCC
AAAACCCAAGGACACCCT CATGATCTCCCGGACCCCTGAGGTCACATG

CGT GGT GGTGGACGT GAGCCACGAAGACCCTGAGGT CAAGT TCAACTG 10

GI'ACGT GGACGECGT GGAGGT GCATAAT GCCAAGACAAAGCCECEEG

AGGAGCAGT ACAACAGLACGT ACCGT GT GGT CAGCGT CCTCACCGTCC
TGCACCAGGACTOSETGRATS CA o
AACAAAGCCCTEECRECEBERE EEARKAENAACTGGAAGAAACTCT

(3
AGG&A&CCC@RG@%@A@@WW@@&&%@T@@%GF@GAGGCGGTGGGG
EOFEAMECAECTGAACTCCTGGGGG

\/
AGCACCCAAGGACACCCTCATGAT
GTGGACGTGAGCCACGA

GTATATCEA CGGCGTGGAGGTGC
GGGAACGTCT Tﬂ%mm%mm@T@AACAGCACGTAC
TACACGCAGAA%@@T@@@@@X@@A@S’?GGCTGAATGGC

ATGG@.I(% ACCCTCCCAGCCCCCATC
ACACA CCAGS S \

CACCTTGOCCACERE (e AL AN ! GAGAACCACAGGT
COCCCCAAAACES A AT A A S A G S AAGAACCAGGTCAG
CAGAT GOGT e SRR S AN ATTGEATES CGACATCGCCGTGGA

CAACT GGTACCT EoAHo S FSEAMSEF G A TARFEEEMACAGAAGE TACAAGACCACGCCTC

CGCGGEAGGACCAGT AR BEACEASCORE ST ERCREFEREE AMPAGCAAGCTCACCGT
ACCGTCCT WWG@%@G\WTTCTCATGCTCCGTGAT
GGTCTCCAACABABETTNGGCAT 1y NEAACRATGTBCAM GAGCCTCTCCCTGTC
AGImAAG3IECCGGE%&ANE%QNKH@KN&MIITGJXIIAT
CCCGGGATGAGCTGACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCA

":" ARG W@%AACTCTGTACGAACA
CAGCAGGGGAACGECTTCTLAT AT Ctt G “‘éu AL -13-? TGGGGACAAAACTCA

X ACTECTGGGGGGACCGTCAGT
TTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC

25 CCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGA
GGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA

30 TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG
CCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGC
CTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAG

35 CAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGC
TCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAA
ATAA

124



AACCACTACACGCAGAAGAGCCTCTCCCTGICTCCGGGTAAATAA 126 WO 03/ 057134

PCT/ US02/ 32657 SEQ | D NO 39

AT GCAGGAAEOATTEBAA T GCGACCCAT GGACT TGCGAACACAT GGG PCT/US02/32657
ATCCGGTTCTGCTACTGGT GGT TCCGECTCCACCGCAAGCTCTGGITCA 5

GGCAGT GCGACT CAT CTCGAGEGT GGAGGECGEGT GGGGACAAAACT CA
CACATGTCCACCT TGCCCAGCACCT GAACT CCTGEGEEGACCGT CAGT
TTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACC

CCTGAGGT CACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCT GA

GGTCAAGTT WCGGCGTGGAGGTGCATAATGCCAA 10
%GTCCTCA ( %%AAACTCTGTACGAACA
AGTGCAAGGT @&&%@@@I@M@@QTGGTGGT TCCGGCTCC

TGMMAQ@%W@@@W@TCTCGAGGGTGGAGGC
CPOAGECTAACTTSCCEAGCACCTGAACTC

CT&BTCAMGCSTG@WGWCN[M@EAGTGE@G@AAACGCAAGGACACC
AAT GGGCAGCOCEABAATARCT ACAAEACCACE T ACOITXIT BBA CGTGGTGGTGGACGTG
CTCCGACGGCT AGTTATGAIN T ACAGIAMG T A X T CEARANEAGGTACGTGGACGGCGT
CAGGT @@CAWKQT%M@@@@I@@&%%AGGAGCAGTACA& cﬁo 20

TCTGCACAACCA TEOAGENGEERT

ATGGGT GCAY \! X AAAGCCCTCCCA
éTCégAGE%T my GCAGCCCCGAGA
T CCAGTT ATGAGCTGACCAAGAA
CTOACASAT EEAAPGEEFTCTATCCCAGCGACAT
CAGTTTTCCTCY PEES AL S RAGENCRACOIEAPERATEG COCB GAACAACTACAAGA
GACCCCT GAGGFEAGHECEr CCF ST CEACAINBACSWCACCTIEC TTCCTCTACAGCAA

CTGAGGTCAAG?@WWG@MG@M&GGGAACGTCTTCTCAT
\ ! NOCOSTCGAGTACACGCAGAAGAGCC
GTCAG@GTCGT@ECGUI@T@P@C@@M@@@@MTGGCAAGGAG

SEQ ID NO:36
ATGGGTGCACAGAAATTCAACCCGCTGGACGAACTGGAAGAAACTCT
GTACGAACAGTTCACTTTCCAGCAGGGTGGTGGTGGTGGTGGCGGTGG
25 TAAGTTCAACCCACTGGATGAGCTGGAAGAGACTCTGTATGAACAGTT
CACTTTCCAGCAACTCGAGGGTGGAGGCGGTGGGGACAAAACTCACA
CATGTCCACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTT
TCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCC
CTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAG
30 GTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCAT
CTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGC
35 CCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCC
TGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCA
ATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGAC
TCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGC
AGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCT
40 CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA
TAA
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TACAAGT GCAAGGT CT CCAACAAAGCCCT CCCAGCCCCCAT CGAGAAA

ACCATCTCCAAAGCCAAAGGGCAGCCOCGAGAACCACAGGTGTACAC 35

CCT GOCCOOADOEOSEEAT GAGCT GACCAAGAACCAGGTCAGCCTGAC PCT/US02/32657

CTGOCTGGTCAAAGGCT TCTATCOCAGOGACAT CGCCGT GGAGT GGGA

GAGCAAT GGGCAGCCGGAGAACAACT ACAAGACCACGCCT CCCGTGC

TGGACTCCGACGGECTCCTTCTTCCTCTACAGCAAGCTCACCGT GGACA

AGAGCAGGT GGCAGCAGGGGAACGT CTTCTCATGCTCCGTGATGCATG 40

AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG  GTAAATAA 127 WD 03/ 057134

PCT/ US02/ 32657 Q.LD NO 41

ATGGACAAAA CCACCT TGCOCAGCACCTGAACTCCTG

GGGGGACCGT AP AP A PEESCSICANARKCC A, SOGHAAETCTGTACGAACA

ATGATCT CCCC@RW@&@@@@AQ@@T W@@@TGGTAAGTTCAACCC
STTCACGTATGTAALC AGTTCACTTTCCAGCA

CGTACCGT GTC@@@WW@CWM@G@%TTTTCCTCTTCCGCCC
ATCECAAGGAGE AGAGET CRAREA CACCAALAARGAGITIECAGEA ABCCTGAGGTCACATG
CCCATCGAGAA@@%W@%@%@@M&\@@@A@@%@A@%%AGGTGAAGTTCAACTG

égTACA A GACAAAGCCGCGGG
3 AGCGTCCTCACCGTCC
CGTGGAGT DCCCEA
TGCAAGGTCTCC
CGCCTCCCGT

W@T&AT@W@MW@W@TGCCCCCATCCCGGG
A ARG AGEERAGETGCCTGGTCAAAGGCT

GIIENIINCNEﬁTTGﬁﬁmmmxxEQNM%C@OUGIGGM@KKGAGCAGGTGGCAGCAG
GGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCAC
20 TACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA

SEQ ID NO:38
ATGGGTGCACAGCAGGAAGAATGCGAATGGGACCCATGGACTTGCGA
ACACATGCTCGAGGGTGGAGGCGGTGGGGACAAAACTCACACATGTC
25 CACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTT
CCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGT
CACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTT
CAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
30 ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAA
GGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
AGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT
CCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCA
AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
35 CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA
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ATGATCT CCCCGACCCCT GAGGT CACATGCGT GGTGGTGGACGTGAGC 25
CACGAAGACCCT GAGGT CAAGT TCAACT GGTACGT GGACGECGT GGA

GGT GCATAAYGOEARNEAMCAAAGCCGCGEGAGGAGCAGT ACAACAGCA PCT/US02/32657
CGTACCGT GTGGTCAGCGT CCTCACCGT CCTGCACCAGGACTGECTGA
ATGGCAAGGAGTACAAGT GCAAGGT CTCCAACAAAGCCCTCCCAGCC

CCCATCGAGAAAACCAT CTCCAAAGCCAAAGGEGECAGCCCCGAGAACC 30

ACAGGT GTACACCCT GCCCCCAT CCCGGGAT GAGCT GACCAAGAACCA
GGTCAGCCTGACCT GCCTGGT CAAAGGCTTCTATCCCAGCGACATCGC

CGT GGAGT CGGAGAGCAAT GGECAGCCGGAGAACAACTACAAGACCA

C&CTCCCGTWNWCCIBCTCCTTCTTCCTCTACAGCAA
" [ @;ﬁ@@@@@@g@CGAACACATGGG

TGCTACTGGT @H@'GIEGGGGGACCGTCAGT
GACT CATAAATHGRACEHEEET CotC@CA BEACAANCIAT GTACFCATGATCTCCCGGACC
ACAGTTCACT [ el SEAPHAT PO MEGAYIPEGA S CXTGNARPASLETCA SEQ I D

AR AL SOATEEEEATAATGCCAA
ATGA & EUE SNV CPrACCGTGTGGTCA
CACGAAGA CEABHATTES ATGGCAAGGAGTACA
CGTGCATAAT &SRR . CCCATCGAGAAAACCA
CGTACCGTGT CAGGTGTACACCCTG

ATG&AAGEA@W@WW@@@Q@TCAGCCTGACCTGC
SSEOACATHAGE GTGGAGTGGGAGAGC

CGCCTCCCGT@H%@E@EW@&}TCTCCGGGTAA
CACCGJ3GACAAMBAGCAGGT GGCAGCAGGEGGAACGT CTTCTCATGCTC

SEQ 1D NO:40
ATGGGTGCACAGCAGGAAGAATGCGAATGGGACCCATGGACTTGCGA
ACACATGGGATCCGGTTCTGCTACTGGTGGTTCCGGCTCCACCGCAAG
25 CTCTGGTTCAGGCAGTGCGACTCATCAGGAAGAATGCGAATGGGACCC
ATGGACTTGCGAACACATGCTCGAGGGTGGAGGCGGTGGGGACAAAA
CTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGT
CAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCG
GACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACC
30 CTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG
CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAA
ACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACAC
35 CCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGC
TGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACA
AGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG
40 AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG
GTAAATAA
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CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGEGT AAAGGT CGAGGT GGT GGTGCACAGAAAT TCAACCC

GCTGGACGARO IGEFAGAAACT CTGTACGAACAGT TCACT TTCCAGCA PCT/US02/32657
GCGTGGT GGT GGT GGTGGCGEGET GGTAAGT TCAACCCACTGGATGAGCT 20
GGAAGAGACTCTGTATGAACAGT TCACTTTCCAGCAACTCGAGTAA  SEQ I D NG 44
ATGGACAAAACT CACACATGTCCACCT TGCCCAGCACCTGAACTCCTG
GGGGEGACCGTCAGT TTTCCTCT TCCCCCCAAAACCCAAGGACACCCTC 25
ATGATCTCCCGCGACCCCT GAGGT CACAT GCGT GGT GGTGGACGTGAGC

(JKI%AGAOOG [ TCAACTGGTACGT GGACGGECGT GGA

GTACAACA
CGTACCGTGTG %@é@@ﬂ@&é&GCACCTGAACTGCTG

AT@CAA&A@@@Q@*@@%@TW@@@AMA%CAAGGACACCCTC
cEA Et.sfft‘mw.v@z;ﬂc’u

ACAMIANCGTGGACGGCGTGGA

Bk SEAGHATAPCA BCAAGACLACACCAGGACTGGCTGA
C@CTC@GTG@T@@@W@%WWA@CCCTCCCAGCC
CACCG’![W@I@K%@GCAGCCCCGAGAACC

AGCTGACCAAGAACCA

Col '&
ﬁ e S C%gz/ 32657

A, ceiINe
GCGAATC—IGGA ge;g ) 5 5 "T‘
‘vee;,‘ae..“ \’."3 ‘  %g
AT@T@C@&AW@@%@AWW@@ACGTCTTCTCATGCTC
CACGAAGACC@@KW GIEGACGCAGAAGAGCCTCTC
GGTGCATAAT GOCAREA] G AGTACATEGTGCACAGAAATTCAACCC
T ACOT T O LA, AT RO SCAUTNI BN COAIGRA G T TR ACTTTTCA ACA
AT GGCAAGGAGTATANAGTAAGGT CTCCAACAAAGOCOCTCCCAGCC 10
COCATGRAGAAAACCAT CT CCAAAGCCAAAGGGCAGCCCCGAGAACC

SEQ ID NO:42
ATGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTG
GGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGC
25  CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGA
ATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCC
CCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC
30  ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT
CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
35  CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTGCACAGGGATCCGGTTC
TGCTACTGGTGGTTCCGGCTCCACCGCAAGCTCTGGTTCAGGCAGTGC
GACTCATAAATTCAACCCGCTGGACGAACTGGAAGAAACTCTGTACGA
ACAGTTCACTTTCCAGCAACTCGAGTAA

40
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ACAGGT GTACACCCT GCCCCCAT CCCCEGAT GAGCT GACCAAGAACCA
GGTCAGCCTGACCT GCCTGGT CAAAGGCTTCTATCCCAGCGACATCGC

CGT GGAGT GBRAGHSTAA T CGCCAGCCCGAGAACAACTACAAGACCA PCT/US02/32657
CGCCTCCCGT GCTGGACTCCGACGECTCCTTCTTCCTCTACAGCAAGCT 15

CACCGT GGACAAGAGCAGGT GGCAGCAGEEGAACGT CTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGEEGET AAAGGT CGAGGT GGT GGTGCACAGGEGATCCGGTITC

TGCTACTGGTGGT TCCGECT CCACCGCAAGCTCTGGT TCAGECAGTGC

AT@TUCCC@WWT@&@WWCCAAGGACACCCTC
FSCHBGCTGGTGGACGTGAGC

CGTACCGIGT C&@A@@H&@GMS@WG@N&AGCAGTACAACAGCA
ATCCECAACGAGTATARCTHAPGETCI S STAAE L CTCRCAI N ROCAGGACTGGCTGA
C@ATC@@%@@M@@WM&WW@&A@@AAAGCCCTCCCAGCC

égTACA CAGCCCCGAGAACC
GCTGACCAAGAACCA

CGTGGAGT cee

CACCGTGGA SEACAACTACAAGACCA

CGTGATGCAT@@@@?@E&%S&@WH&@@%@Q@I@@@@F CCTCTACAGCAAGCT
OAGAMECARGGFAACGTCTTCTCATGCTC

GCGAATGGGA@QEWA@G@&K@@W@@@@@@Q@MMGCAGAAGAGCCTCTC
SGCATTETGETHC AOAGAAATTCAACCC
AT%%AAM&G@Q@E@A@@GMKW@G@E@AWIMW 057134
PCT/ US02/ 3266GTEERGCRAEY @GTGGCGGTGGTAAGTTCAACCCACTGGATGAGCT
20 GGAAGAGACTCTGTATGAACAGTTCACTTTCCAGCAACTCGAGTAA

SEQ ID NO:44
ATGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTG
GGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
25 ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGA
ATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCC
30 CCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT
35 CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTGCACAGCAGGAAGAAT
GCGAATGGGACCCATGGACTTGCGAACACATGCTCGAGTAA
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ATGGGT GCACAGGAAGAAT GCGAAT GGGACCCATGGACT TGCGAACA

CATGGGTGGT GGT GGT GGT GECGEGT GGTAAATTCAACCCCCTGGACRA 5

ACT GGAAGW OO OTBIACGAACAGT TCACT TTCCAGCAGGGATCCGG PCT/US02/32657
TTCTGCTACTGGTGGT TCCGECT CCACCGCAAGCT CTGGT TCAGGCAGT

GCGACT CATCTCGAGGGT GGAGGCGGT GGy GACAAAACT CACACATGT

CCACCT TGCCCAGCACCTGAACT CCTGEGEEEGACCGTCAGI TTTCCTCT
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGS 10

TCACATGCGT GGT GGT GGACGT GAGCCACGAAGACCCT GAGGT CAAGT

TCAACT GGTACGT GGA GEAGETGCATAATGCCAAGACAAAG
CCGCGCEEA GCACGTACCGTGTGGTCAGCGT
it A HGAAEGIRACCACCTGAACTCCTG

GGTUC@AC@@GG@H@CGKWW@@AAGGACACCCTC
AGCCAASACCCAGEATCHEGRGCGACAESI TSR AGETTTCBTCEEATGGTGGTGGACGTGAGC
CCOGGGAT GAGACAEAAGAACTARTGACAAIGRCCAAUTIGGTAA GTGGACGGCGTGGA
AAGGCTTCTATEEACRGACAT GECAA GEARIKGAGREABTAEGAGCAGTACAACAGCA
CAGCCGGAGAAEARFACARGAGEACES T EFOCTEAICEATCECGGREA CCAGGACTGGCTGA

S CARSTROAMAPACHABIIA RRGCCCTCCCAGCC
AGC CGAGAACC

N A X = G AACCA

ATGGACAAAA LLCA o)

GOECACOGT J JETC AGCGACATCGC

ATGATCTCCCAHAEBEAY ACAACTACAAGACCA

CACGAAGACCEIAEEEEAAETFEARETEIACEESAISEEETAEA TCCTCTACAGCAAGCT
GGT GCKT AAT CEARGRIGHAACACSBEAGATBRCPHEAACKIIRAACGTCTTCTCATGCTC
CGT ACCGT GT GEFDAAJEICET GACEET TCTGCACOASCABKERT A BAGAAGAGCCTCTC
ATGGCAA@A@WM@WWCACAGGGATGCG@TTQ
QOECABANTTECAGHCICTGGTTCAGGCAGTGC

ACAGGTGT AWWW@M@MGGACTTGCGAACACA
GGT CAGKCT GARGHFEOETET SAAAGGCT TCTAT CCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGCI:ACI:CGGAGAACAACTACAAGACCA 35

CGCCTCCCGT ce oo CGGECTCCTTCTTCCTCTACAGCAAGCT
ACAGTAS -

AT HIEEES GCACCTGAACTCCTG

GGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
25 ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGA
ATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCC
30 CCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT
35 CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTGCACAGCAGGAAGAAT
GCGAATGGGACCCATGGACTTGCGAACACATGGGATCCGGTTCTGCTA
CTGGTGGTTCCGGCTCCACCGCAAGCTCTGGTTCAGGCAGCGCGACTC
40 ATCAGGAAGAATGCGAATGGGACCCATGGACTTGCGAACACATGCTC
GAGTAA
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CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGEGT AAAGGT CGAGGT GGT GGTGCACAGGGATCCGGTTC

TGCTACT GAVABINEAEECT CCACCGCAAGCTCTGGT TCAGGECAGTGC 40 PCT/US02/32657
GACTCATAAATTCAACCCGCT GGACGAACT GGAAGAAACTCTGTACGA
ACAGTTCACTTTCCAGCAGGEGT GGT GECGGT GGT CAGGAAGAATGCEA
ATGGCGACCCATGGACTTGCGAACACATGCTCGAGTAA 131 WD 03/ 057134 PCT/ US02/ 32657
I D NO 49 ATGGGTGCACAGI TCGACTACT GCGAAGGT GI TGAAGACCCGT TCACT
TTCGGTTGCGNJVKI%CCTCGNXXHTIyKIIIIHGGGGNJVVVKZ 5

A A ATGGACTTGCGAACA
GAGGTCAAGTT@AK@Q%T(&@@‘Q%&@@@&?@&@@@@MMTGAACCCGCTGGACGA
SASEA cu. 0 ZKCWBGMK@U@%QE‘IT TGCAGCAGGGATCCGG

A NGABCTCTGGTTCAGGCAGT

CAAGT GCAAGCEC@@@@AM@MW@@G@W@AAAACTCACACMGT
CAT CT CCAAAGECARMAS S ACCASCABBACIANAECTETIERGEC ACCGTCAGTTITCCTICT
TGC@C@TCO@@@@%@F@@A@M%@@E@@QT@A@@TCCCGGACQCCTGAGG

GCCT AAAGE ) q CGPhe ee.
% “l POLS A Se3bS .m. ;;5.1 AT CCTGAGGTCAAGT

-eeé %““:}R ,\‘}A,‘ s ?3 %-}-ﬁg T AATGCCAAGACAAAG

*;qwﬁ e STGTGGTCAGCGTCCTC

ATG&BTGCACA%@@&W@@%@W@GAA% éﬁtTF' S%A /@

ATCAAGET CGABGSK oA S ST O ACARAPHEACACIGTESTACACCCTGCCCCCAT

REZVLEIE VAT ATEC THACCTGCCTGGTCA

CECCOMVWCC@A&EEIKC@EMQG@%$CHKEEEQGGQHTGGGHTGGGAGAGCAATGGG

ACATGCGT GGT AT A XA ABBCETRACTITCCGTGCTGGACTCCGAC

GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG

20 CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA

SEQ ID NO:48
ATGGACAAAACTCACACATGTCCACCTTGCCCAGCACCTGAACTCCTG
25 GGGGGACCGTCAGTTTTCCTCTTCCCCCCAAAACCCAAGGACACCCTC
ATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGC
CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGA
30 ATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCC
CCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACC
ACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGC
CGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
35 CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCT
CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAAGGTGGAGGTGGTGGTGCACAGGGATCCGGTTC
TGCTACTGGTGGTTCCGGCTCCACCGCAAGCTCTGGTTCAGGCAGTGC
40 GACTCATAAATTCAACCCGCTGGACGAACTGGAAGAAACTCTGTACGA
ACAGTTCACTTTCCAGCAGGGTGGTGGCGGTGGTCAGGAAGAATGCGA
ATGGGACCCATGGACTTGCGAACACATGCTCGAGTAA
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AACT GGTACGT GGACGGECGT GGAGGT GCATAAT GCCAAGACAAAGCC
GCGGEGAGGAGCAGTACAACAGCACGT ACCGT GTGGT CAGCGTCCTCA

CCGT CCTGOXO@A@7AGH GCCTGAAT GGCAAGGAGT ACAAGT GCAAG 30 PCT/US02/32657
GT'CTCCAACAAAGCCCT CCCAGCCCCCAT CGAGAAAACCATCTCCAAA
GCCAAAGGEGECAGCCCCGAGAACCACAGGT GTACACCCTGCCCCCATCC

CGGGATGAGCT GACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCAA
AGCCTTCTATCCCAGCGACATCGCCGT GGAGT GGGAGAGCAATGEEC
AGCCGGAGAACAACTACAAGACCACGCCTCCCGTIGCTGGACTCCGAC 35

GCCTCCTTCT CTACA GCTCACCGT GGACAAGAGCAGGT GG

CAGCAGGCCGAAESTSHICT ’I@TGCT U

ATGH G LA TAARTAROL S ACT
é’é?fﬁ%?f@ ﬂ“él@(%%ﬁ@qq;\(g&@pACCTCGAGGGTGGAGGC%W@%&%AAC
: ‘ HCH AEEACETFAAGTCCTGGGGGGACCGTC

CACCT (;’,“ e u“c(e* (" { '
WWM@G@W@M@G@GGAGGTGGATAATGCC
CA@TGCGT@Q%R@@Q%@W@@%&%@@@&G@&C@M@I@CACGTACCGTGTGGT

il A AARCEGAAGACARRIETGA ATGGCAAGGAGTA
ACCGTOCT e EEL G CCATCGAGAAAAC
GGTCTCCAA CACAGGTGTACACCC
AGCCAAA v AGGTCAGCCTGACCT
CCOGGGATGAGTEA HrEA LEGCCGTGGAGTGGGAGA
AAGGOIFT CTATHCEABEEHERAEGSSASP p§GCCTCCCGTGCTG
CAGCCGGAGAAGART FACHICROCASEIHCEECTEETASMT AR TCACCGTGGACAAG

GGCTCCTTCT TAGT ST A RGGAACE T AGCCET SANCAHCRECRCETAE TCCGTGATGCATGAG
CAGCAGGGGAABCT CTGCRIAY SCTRATHNAE ACCHTABBACTATCCAC TCCCTGTCTCCGGGT
AACCACTACAGCEAGAXGAGCCT CTCCCTGTCTCCGGGTAAATAA 20 SEQ | D NO: 52
AT GGGI§CACAGCACCAGAT CTGCAAAT GGGACCCGT GGACCTGCAA
ACACT GGCT CGARSHH RAGECGGT GGGGACAAAACT CACACATGTC
ATGGGTGCACAGCAGTACGGTTGCGACGGTTTTCTGTACGGTTGCATG
ATCAACCTCGAGGGTGGAGGCGGTGGGGACAAAACTCACACATGTCC
ACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTTC
25 CCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC
ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTC
AACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCC
GCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
30 GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA
GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCC
CGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAA
AGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC
AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
35 GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA
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CACCTTGCCCAGCACCT GAACT CCTGGGGEGGACCGTCAGTTTTCCTCTT

CCCCCCAAAACCCAAGGACACCCT CATGATCTCCCGGACCCCTGAGGET 25

CACAT GCGMEO TG GEACGT GAGCCACGAAGACCCT GAGGTCAAGTT PCT/US02/32657

CAACT GGTACGT GGACGGCGT GGAGGT GCATAATGCCAAGACAAAGC

CGCGGGAGGAGCAGTACAACAGCACGT ACCGT GTGGTCAGCGTCCTC

ACCGT CCT GCACCAGGACT GGCT GAAT GGCAAGGAGTACAAGTGCAA

GGT CTCCAACAAAGCCCT CCCAGCCCCCATCGAGAAAACCATCTCCAA 30

AGCCAAAGGGCAGCCCCGAGAACCACAGGT GTACACCCT GCCCCCAT

CCCGGGATGAGCT GACCAAGAACCAGGT CAGCCTGACCTGCCTGGTCA

AAGGCT TCTA BB NI T CGCOGT GGAGT GGGAGAGCAATGGEG

MWMWKMWQ%WWTGGGGTGGTTGCAA
¥ : ST AGATAD A CTCACACATGTC

CAGCA@GGAAQGICTTGGGU’ME@OGIMMT@WG@ACCGTCAGTTTTCCTCTT

AACCACT ACACSEACAABAGOST CTATGACKIICCET AN ARC TCEE G 08 LU TI8GGT

PCT/ US02/ 326hF A TS TEGNEEIRGACGTGAGCCACGAAGACCCTGAGGTCAAGTT

ATGEGT GCA PEHAT CPEAPAS TG ERTETGCRMGATGCCAAGACAAAGC

Jraseassll GHACAGARBTTGRGGTCAGCGTCOCTC
e I AGTACAAGTGCAA
OATCOOT . ' GAAAACCATCTCCAA
AACTGGTACGHEEY ACACCCTGCCCCCAT
GOGGGAGGAGEASTREAREN GHGACCTGCCTGGTCA

mww@W@ﬂW@%@TGGGAGAGCAMG%

1 e@@ﬁme@f@ImCGTGCTGGACTCCGAC
4 RCCAMISACAAGAGCAGGTGG

AGCCTTCT, AT%@&@@W@@@M@@A@WT@GGGTAAATAA
AGOCGGAGAACAACT ACAAGACCACGOCTCOCGT GCTGGACTCOGAC
GOCT OF TCTTOET GRAGA AGCTCACCGT GGACAAGAGCAGGT GG
MREEETACAE A A& SEFAECCCGTGGACCTGCAA
AACCACTACACE HEE G PAOHCAAAACTCACACATGTC
CACCTTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTTTTCCTCTT
CCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGT
25 CACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTT
CAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTC
ACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAA
GGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
30  AGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT
CCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCA
AAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
35  CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA
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20 Exanple 6 Peptibody Assays Fourteen of the peptibodies were tested
using the neutralization ELISA, and three of the peptibodies were tested
usi ng t hewafoBjiosiidy ELI SA. The results are 25 set forth i RCTAISVE3IZ%BS7 Tabl e 5
hAng-2 mAng-2 hAn -1 1C 50 EC 50 EC 50 Pe tibod (nM (nM 1C 50 (nM (nM
IC 50 (nM EC 50 (nM 2xCon4 (C) 1K 0.04 0.02 Con4-L1 (C) 0.05 0.04 Con4
(© 0.20 0.30 2xL 1 (N) 0.65 0.80 Con4 (N 0.85 0.03 0.72 0.07 No

I nhibition No Binding 2xL1 (C) 0.90 1.0 Con4 (N) 1IKW 1.9 L1 (N) 6 11 No
Inhibition C 17 (N 9 13 No Inhibition 12-9 (N) 21 7.7 No Inhibition 134
WO 03/ 057134 PCT/ USQ2/ 32657 Cont (N) 26 - 200 No Inhibition 8-14 (N) 45 33

No Inhibitm_@i@w 013 65 37 00
Cont rol NoANEGETIGEHGAS4 §C&R#C6$(§A6‘§‘ABA% ?L 1 %&gﬁfgﬁdl ng No
| nhi bi ti onTANEMBIGATEGAGHETHHNGCEEE GE

pept i sody ABEHT@C@@AG@A@GEGA(A@EC@@G&S}@GQMQG’GG HH&FT@% linker is
"GEOGG',  agdadEA pAPACEA AGGAGACCETGATEATETCCCGGACCCCTGAGGTC

ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTC
AACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCC
GCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCA
10 CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG
GTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAA
GCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCC
CGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAA
AGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC
15 AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGAC
GGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATAA

20

Example 6
Peptibody Assays

Fourteen of the peptibodies were tested using the neutralization ELISA,
and three of the peptibodies were tested using the affinity ELISA. The results are
25 set forth in Table 5.

Table 5
hAng-2 mAng-2 hAng-1
IC 50 EC 50 EC50
Peptibody (nM) oM) | IC 50 (nM) (nM) IC 50 (mM) |EC 50 (nM)
2xCon4 (C) 1IK| 0.04 0.02
Con4-L1 (C) 0.05 0.04
Cond (O) 0.20 0.30
2x1.1 (N) 0.65 0.80
Cond (N) 0.85 0.03 0.72 0.07 No Inhibition | No Binding
2x1.1 (C) 0.90 1.0
Cond (N) 1K-
WT 1.9
L1(N) 6 11 No Inhibition
Cl7T(N) 9 13 No Inhibition
12-9 (N) 21 7.7 No Inhibition
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5 MDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVWD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL  HOD W.NGKEYKCKV
SNKAL PAPINERTBBS HAKGQPREPQ VYTLPPS RDELTKNQV
SLTCLVKGFYPSDI AVEVWESNGQPENNYKTTPPVLD  SDGSFFLYSKLTVDKSRWQQGNVFS CS
VVHEALHNHYTQKSLSLS 10 PGK- GGGGG CTAGYHWNSDCECCRRN (SEQ | D NO  243)
be appreciated that use of the term"No Inhibition"
i ndi cate that the conpounds have no inhibitory qualities.
I nhi bition" as used herein refers to those conpounds which when tested
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57 Table. 6

Pept

g(@/ Nfé‘}efkﬁﬁtﬁ?@% a‘EdkA H%B@i‘?g%‘?gﬂ%(‘?/ s) (nM

(N 2ddp.9 x 105 9.1 x 10-4 0

.42 5.6 x 105 2.3 x 10"4 Con4 (N 0.67

e

1.2 x

Studies Wth Sys{girepHWKENWYVDGVEVENAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKAI PAPIEKTISKAKGOPREPQVYTLPPS

RDELTKNOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS
PGK-GGGGG-CTAGYHWNSDCECCRRN (SEQ ID NO: 243)

10

15

20

25

It will be appreciated that use of the term “No Inhibition” herein is not

meant to indicate that the compounds have no inhibitory qualities. Rather, “No

Inhibition” as used herein refers to those compounds which when tested using the

neutralization ELISA assay under the conditions described herein exhibited an

ICsp value of greater than 1000 nM, which was the highest concentration at which

these compounds were screened. While significant inhibitory qualities were not

observed for the molecules labeled as exhibiting “no inhibition”, it will be

appreciated that those molecules may in fact demonstrate inhibitory qualities

under different assay conditions, or in different assays. In a preferred

embodiment, it will be appreciated that the invention relates to peptibodies that

have inhibitory qualities using the assays described herein.

Two of the peptibodies were tested using the affinity BIAcore assay (as

described in Example 2). The results are set forth in Table 6 below.
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Adm ni stered Ang-2 Peptibody 10 Ang-2 pepti body, TN8-Con4-C, was
adm ni stered subcutaneously to A431 tunor-bearing mce at a once- per-day
schedul e Wb obosms4 aft er tunor chal |l enge. The doses of pepCirhsdy3assed were
1000, 200, 40 and 8ug/nouse/day. A total of 20 doses was given to all

ani mal s. Tunor vol unes and body wei ghts were 15 recorded three tines/week.
At the end of the study, aninmals were sacrificed, and their sera were

col l ected for neasuring peptibody |evels by ELI SA. Tunors and a panel of
normal tissues were collected from aII groups The results are shown in
Figure 1. As can be seen, significan f6f erences in tunor growth were
observed between the Ang-2 pepti body—?—rea‘t ed group and 20 vehicle control.
Al'l four doses of Ang-Epabpdy (Rbdwffindtiebidrédnigtmid @aewth as conpared to
vehicle controls (p <0.0001 vs. vehicle control using repeated neasure
ANO\/A) | n gonrtrast—tumors in the control group continued to darow at a
much greatgr rate. Trleat nent M\Ahglzt his pep}ibody hasgamanssi gnificant|effect
on term ngt—Pogy—weHghtsTorgan—peght-s—er—herat-d-ogy—par t he
aninal s 25 Reptbadsd dikn hd latidMe) {ibs®s) 13pKMONR/| 051086 PCEALSD2/ 3p657
Exanpl e 8 1. Construdtihen |[OF Ang-2 Secondafy Peptilde Librafies A

El ect rocony T 58}‘ = -

el ectroporcﬁjtbﬁ[pll Q\Em)efae]nt @e?SF '9(18%1’(& a@g #208658Y0we] 8 3puthaked from
St rat agene |(Shualgger dnj B I'Ta, B. d ficalion of
pCES 1 Vectfex nP?;f';]?‘,ﬂ.as %péj-r—t 398 40 22 d—Long 'Fb”Pﬂgfp ! YSLENS
(Roche 10 |OiNIPad6X) 8. Lor|d.2 x 16H( aoaptdd sf0.3N) wil 712 Lgodf | p@EStoveft or
(TargetQueqt Inc.) gs a tlenplate| PCR mixpure volfume was 100 | whifh
cont ai ned |be—ReR—builfer 200-—nM-bf—o the ti\o nrnrrer<:- 5
CAAA TGGATCCTCATTAAAGCCAGA- 3' (SEQ I D NGO 244) and 5' -
GGTGGTGCGGCCGCACTCGAGACTGTTGAAAGT TGTTTAGCA- 3" (SEQ 15 I D NO 245), 200 nM

dNTP, and 3 units (U) of Tag DNA p%)}/nnllarl%%e The

Therapeutic Efficacy Studies With Systemically
Administered Ang-2 Peptibody

10
Ang-2 peptibody, TN8-Con4-C, was administered subcutaneously to A431
tumor-bearing mice at a once-per-day schedule 72 hours after tumor challenge.
The doses of peptibody used were 1000, 200, 40 and Sug/mouse/day. A total of
20 doses was given to all animals. Tumor volumes and body weights were
15 recorded three times/week. At the end of the study, animals were sacrificed, and

their sera were collected for measuring peptibody levels by ELISA. Tumors and a
panel of normal tissues were collected from all groups.
The results are shown in Figure 1. As can be seen, significant differences
in tumor growth were observed between the Ang-2 peptibody treated group and
20 vehicle control. All four doses of Ang-2 peptibody inhibited tumor growth as
compared to vehicle controls (p <0.0001 vs. vehicle control using repeated
measure ANOVA). In contrast, tumors in the control group continued to grow at
a much greater rate. Treatment with this peptibody had no significant effect on
terminal body weights, organ weights or hematology parameters of the animals

25 treated at the above doses.
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TRI O Ther nobl ock (Bionetra) PCR systemwas run as follows: 94C for 5

m nutes; 30 cycles of 94C for 30 seconds, 50C for 30 seconds, 72C for 45
seconds; wod3/B2a3f£or 10 m nutes; cool to 4C. The PCR prodecrasewswst hen run
on a 1% agarose gel and purified with 20 Q AGEN Spin Colum (Q AGEN Inc.,
Val encia, CA) according to the manufacturer's protocols. A second PCR
reaction was performed with 51 of PCR products and 200 nM of each of the
two prinmer 5 - CAAACGAATGGATCCTCATTAAAGCCAGA-3" (SEQ ID NGO 246) and 5' -
AACACAAAAGT GCACAGGGT GGAGGTGGTGGT CT-3'" 25 (SEQ I D NO 247) under

t he same PCR conditions as descri e. The PCR products and ori gi nal
PCES 1 vechor cyRk& tseor dngesieendsopapidalivraidsa 100 | reaction cont ai ning
| X NEB2 buflfer, 60 U of Apall (New England Bi ol abs, Beverly, MA), 60 U of

Ban} (New BngElacidod®nygietensE.cali A€ for 1 hour. The di gested DNA was then
purified using QA AGEN Spi I 1 3/ 057134 PCT/ 3 7 and

| i gat ed t oget he"P5Y 404 ql@?eggtl%ecgﬁ%}ﬂﬁq%ér%grﬁﬁ%a ?rgﬁégﬁ fcéﬁéand 40 U
of T4 DNA It ENewdI3g) apde BholcAREd Abm! GeMA-APESakME0Cbihght . The
vectors vver(%tg?t?%erlllsfecte ?ntoeap goli and i ncubat edqat B%C over ni ght.

| sol at ed siSyglemschbd follag€A)er e sel ected and plasnmi d was then purified using

a 5 QAGEN Spin Colum. The correct insert was confirnmed by DNA sequenci ng.
C. Preparation of Vector DNA One mcrogram of nodified pCES 1 vector DNA

(from sect ipn\bBitRREYEH pBS1 Veapsformed into 40 | of el ectroconpetent
XLl -blue E. colt (fromsection 1A 10 above) using the Gene Eul Eer I

(Bl O RAD, Her culBR wanperfermegtusgdinendlzong Teraplafc IGR Srigns ransf or med

bacterja sanpl e st hen t.ransf.erted.] i i nt ai ni ng 960
| of ( 2968735 ?%ﬂ%‘}’w&%%@&&%tﬁé”ﬂhﬁ;@g bﬁé@ﬁ%&ﬁé@ (?a}zé%g?“nﬁgwpm, 20 v
gl ucose, 1G, oML M) 2Bhlatd OBtR & Wolvdtdwidmoouwhitiecosingd 10ORER to grow at
37C with shaking for 1 hour. 15 The cells were then spread onto the 2xYTAGT

(2xYT Wi t h bb@Ro@OAInM afrpachidf thertwolxirsergy Al- t et racycline and 2% gl ucose)

agar plate [ 71C.-0V i < A A-SEASN | ».confirmed
by sequenci(ﬁggéﬁgf‘%gib?ﬂb%Fﬁéém%%A;%%‘?? Z$E§X®I§%T9%§}Qg%at 37C with
shaki ng ovesnreititcA6CCGCACTCGAGACTGTTGAAAGTTGTTTAGCA-3* (SEQ

15 ID NO: 245), 200 nM dNTP, and 3 units (U) of Tag DNA polymerase. The

TRIO-Thermoblock (Biometra) PCR system was run as follows: 94°C for 5
minutes; 30 cycles of 94°C for 30 seconds, 50°C for 30 seconds, 72°C for 45
seconds; and 72°C for 10 minutes; cool to 4°C.

The PCR products were then run on a 1% agarose gel and purified with

20 QIAGEN Spin Column (QIAGEN Inc., Valencia, CA) according to the
manufacturer’s protocols. A second PCR reaction was performed with 5 ul of
PCR products and 200 nM of each of the two primer 5°-
CAAACGAATGGATCCTCATTAAAGCCAGA-3’ (SEQ ID NO: 246) and 5’-
AACACAAAAGTGCACAGGGTGGAGGTGGTGGTGCGGCCGCACT-3’
25 (SEQ ID NO: 247) under the same PCR conditions as described above.

The PCR products and original pCES1 vector were then digested
separately in a 100 pl reaction containing 1x NEB2 buffer, 60 U of ApaLl (New
England Biolabs, Beverly, MA), 60 U of BamHI (New England Biolabs) at 37°C
for 1 hour. The digested DNA was then purified using a QIAGEN Spin Column
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plasm d vector DNA was purified with Q AGEN Plasm d Maxi Kit according to
20 the manufacturer's protocols. D. Digestion of Vector DNA Total about
2000 m crwgroans716f vect or DNA (from section 1C above) wasPcCaiugeysma7 i n 5000
| reaction containing | x NEB buffer2, 300 U of ApalLl, and 300 25 U of Xhol
at 37C overnight. The restriction digest reaction was incubated overni ght

at 37C and anal yzed in a pre-nade 0.8% agarose gel (Enbi Tec, San D ego,
CA). The linearized vector DNA was then excised fromthe gel and extracted

wi th Q Aqui ~ i it lnc. ccor di to

manuf act ur e ae e RE g el N e BEEPRG SRS G et

Prepar at i onTéDNA higasey(Neki Boiate Bioldbees r&bns e Gldngomuc! eotides (1

fixed and 5 doped%‘ wer e desi gned based on the sequences that derived from
4]

the results descTRbHERFIBIEEe traéectaddntol & edlilang izgupated ki JBOLnlennglitdes was: 5

5' - CACAGT NNKNNKNNKNNKNNKNNKS . - .

ARTGGGATC% Wmmﬁm%m%mWﬁ BeABRTEERd W10 R brary number
20) (SEQ | DONOGERAS)in Chlurai dThEo:Rct inbét wade sienaddltyIRA%eldgapuc! eot i des
were as follows: 5" - CACAGTGCACAGGGTNNKNNKNNKaaKcgKecKNNKga

KgaKat Kt t KggKggKNNKac Kt aKcaKNNKNNKNNKCATTCTC  TCGAGATCA-3' (li brary nunber

27); (SEQ I@%%%é%ﬁ ¥ : %
5' - CACAGT of ehtor DNA Kct KgaKgaKct KgaKga

KacKct Kt akgaKcakOnKaddopttondicraSMNKCATEST G3EGACNFCAror3 sectioh hBabyve)umber  99) ;
(SEQ ID NO_250), .Lower case letters represent a mxture of 70% of the
i ndi cat ed b¥aelrastprmsg intogdHl of sleptresompsten KhdrblugEseliifiomasecticdels) . The

oL eyl AR AT SR ok deR g gebel | 0 S
gaKcaKat KNNKNNKRINKRGAT TThe Gbasidefed bacteria sample was then transferred
immediately into a tube containing 960 ul of SOC (2% tryptone, 0.5% yeast
extract, 10 mM NaCl, 2.5 mM KCl, 20 mM glucose, 10 mM MgSO,4, 10mM
MgCl,), and the culture was allowed to grow at 37°C with shaking for 1 hour.
15 The cells were then spread onto the 2xYTAGT (2xYT with 100ug/ml
ampicillin, 12.5ug/ml tetracycline and 2% glucose) agar plate and incubated at
37°C overnight. A single colony was confirmed by sequencing and used to
inoculate 2 liters of 2xYTAGT media at 37°C with shaking overnight. The
plasmid vector DNA was purified with QIAGEN Plasmid Maxi Kit according to

20 the manufacturer’s protocols.

D. Digestion of Vector DNA

Total about 2000 micrograms of vector DNA (from section 1C above) was
digested in 5000 pl reaction containing 1x NEB buffer2, 300 U of Apall, and 300
25 U of Xhol at 37°C overnight. The restriction digest reaction was incubated
overnight at 37°C and analyzed in a pre-made 0.8% agarose gel (Embi Tec, San
Diego, CA). The linearized vector DNA was then excised from the gel and
extracted with QIAquick Gel Extraction Kit (QIAGEN Inc.) according to the
manufacturer’s directions.

30
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25 TC A-3' (library nunber 94); (SEQ ID NO 251); 5

- CACAGTGCACAGGGTNNKE t KgaKt aKNNKgaKggKgt KgaKgaKe ¢

Kt t KacKt twWogBhigaKaaKcaKNNKCATTCTCTCGAGATCA- 3" (|1 br ary pamrdse?/325) ; ( SEQ
D NO 252); 30 and 139 WO 03/057134 PCT/ US02/ 32657 5'

- CACAGTGCACAGGGTNNKaakKt t KaaKeccKet KgaKgaKcect KgaKga

KacKct Kt aKgaKcakKt t KacKt t KcaKcaKNNKCATTCTCTCGAGATCA- 3" (li brary nunber 26);
(SEQ ID NG 253); 5 For the oligos above, those skilled in the art wll
appreci ate t "N d ) ch of the four nucleotides (A T, C
and G ar o1 enrd et 155%l i go synthesis, and "K" indicates
that nucl eoti dess&lﬁtMthg@{@le@ad@d dl}flxeﬂ%ﬁﬂ@&l@?é@dvﬁuﬂbﬂ SnedlHagdl @y nt hesi s.
Lower case letters represent a mxture of 91% 10 of the iIndicated base and
3% of each &f seqrenesstikat deriyeskirerndhassiledescitediibeye. t Hissene foed dibri¥| eot i des
was used as_tennl PCR Expand H gh Fidelity PCR Systemkit (Roche

Di agnost i csdg)%?lj%t?d%sw}iﬁsed for the PCR reactions. Each library oligo was
anpliffed in a ninety six well 50 1 PCR reaction which contained 1 nM of a
l'ibrary oli gonucl eot| d 1X PCR 15 buffer, 300 nM of each of the priners:

5' - CACAGT GCACATAAC %@@Cﬁé} TNy NKNIWENS KNGS PENEAGAATG 3", ( SEQ
| D NO 255); RNt NN and
pol ymer ase. T%R%Q%C?%gyg%géA%neAnp PCR System 15%#00 Applﬁg Bi osyst ens)

was used to raiCINSGAGATOW- 31’9(11brangnambe@2((£($EQIBNOnZA@s 25 cycl es of
(94C for 30 seconds, 52.5C for 60 seconds, 72C for 30 seconds); 72C for 10
m nutes; cool to 4C. The free nucl eotides were then renoved using the

Q Aquiigk P%&%&&&hévm%ﬁéﬁ 1@@%&@%&1@&{&&@5%@@ according to the
manuf acturer's protocols. estion of Library digonucleotides
5°- CACAGTGCACAGGGT KNNKaaKcgKccKNNKga
KgaKatKttKggKggKINNKacKtaKcaKNNKNNKNNKCATTCTC

TCGAGATCA-3’ (library number 27); (SEQ ID NO: 249);

15 5’-CACAGTGCACAGGGTNNKaaKitKaaKccKctKgaKgaKctKgaKga
KacKctKtaK gaKcaKttKacKttKcaKcaKNNKCATTCTCTCGAGATCA-
3’ (library number 99); (SEQ ID NO: 250);

Lower case letters represent a mixture of 70% of the indicated base and
20 10% of each of the other three nucleotides). The other three of the 91% doped

library oligonucleotides were as follows:

5’-CACAGTGCACAGGGTNNKNNKNNKcaK gaKgaKTGCgaKtg
KgaKccKtgKacKTGCgaKcaKatKNNKNNKNNKCATTCTCTCGAGA
25 TC A-3’ (library number 94); (SEQ ID NO: 251);

5’-CACAGTGCACAGGGTNNKItK gaKtaKNNK gaK ggKgtKgaKgaKcc
KttKacKttKggKNNK gaKaaKcaKNNKCATTCTCTCGAGATCA-3’
(library number 25); (SEQ ID NO: 252);

30
and
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140 WD 03/ 057134 PCT/ US02/ 32657 For each library the PCR products (section
1E) were digested in a 1200 | reaction that contained 1x NEB buffer2, 750 U
of Apall ,wendo7a6+4 U of Xhol at 37C overni ght. The di gest @dTIN/30&S7
separated on a pre-made 3% agarose gel (Enbi Tec). The DNA band of
interest fromeach reaction was cut fromthe gel 5 and extracted with
COSTAR Spin-X centrifuge tube filter, 0.22 mcellulose acetate (Corning
Inc., Cat# 8160). G Ligation of Vector with Library digonucl eotides The
450 | ligation reaction contained the |inearized vector (section 1D) 10
and each digested library PCR product (section 1F) at 1:5 nolar ratio, |Xx
NEB |igation BUCAEIAGEGEAZNGOGTYNK ad ek abK cENA K dafaaR cilktgak@E over ni ght .
The |igated produc re pncubated at 65C for 20 mnutes to inactivate
The 1o oua 1 | BARA i kB RA R R N M TR GAT G Tor 5 hour s

to mnimze VeCHiBfarslibld AL I R@):lisgat ed products were then purified
by a standard 15(tlphe?10I /chlﬁo('fs%{razm ext ract)le’lon (Mol ecul ar doning: A

Laborafory Manual, Maniatis et al., 3rd Edition, Cold Spring Harbor
Laboratory Press 00). an resuspended in 120 | of H20 H._El ectroporation
Transf or mat i on Zgor?_t ?OQ%W%PV%E%W,Sg‘tlnlx‘igll%@eélﬁe%ltﬂra@ﬁléﬁc%q Bat Mact i ons were
perforned. fnafcatee @ chdhPdTHhOfPhEAGLY (A, PfC e &) Sat&dnye DA
(section 1G and 300 | of XL1-BLUE 1|\/RF'( cells (se)cti on 1 )éaﬁg%eg mxed in a
0. 2- cm cuvef¥rEgaizeeyRhs)s, andHK” indiedtes that mickaotides Gasd fuveedqinylyt he Gene

Pul ser 11 s i -V, F,+ and 200 . ohns. The tr.ansfo bacteri a
fromthe t\/\%ﬁ/ég&gfgéltn%%golr%étsly %%e%g Ir‘%‘g%ﬁa(s)%%“\%grr ?W@ﬁagﬁmf%%{cﬁ%d
t r ansfl@r r edofi tht indicatddaske amh3 @iofiench Fahebthef thruclcotidésnTubRLE gRsat 37C for

1 hour. The cells were added to 450 m 2xYTAG and grown at 37C with
shaki ng f orPEoRBelplidespies ued as topmplatesémPERf uged at 4000 rpm for 15 i nutes

at 4C. The cell BB NI R K 1“n(#g L P oY%
gl ycerol / 2xYT an]?jﬁgstoreg at 1@/%11_?‘;'&5&%5 %}elé%h Orfsgoé%iwf)l? t he 30
l'ibraries. uetdé&rshs RORedadtiobs.afachditrey difzoSvadatifiet iba amgtynisoten 20), 3.3
x1010 141 57134 PCT/ US02/ 32657 l'i brary nunmber 94), 4.7x 109
(library nu%@osé@f?acg@@?’%}é?fyomaiw&rw&& AibFary gligonucleotide, 1X PCR
15 buffer, 300 nM of each of the primers:
5’-CACAGTGCACAGGGT-3’ (SEQ ID NO: 254);

and

5’-TGATCTCGAGAGAATG-3’, (SEQ ID NO: 255);

20 200 uM dNTP, 1.5 mM MgCl,, and 350 U of the Expand polymerase.
The thermocycler (GeneAmp PCR System 9700, Applied Biosystems) was used
to run the following program: 94°C for 5 minutes; 25 cycles of (94°C for 30
seconds, 52.5°C for 60 seconds, 72°C for 30 seconds); 72°C for 10 minutes; cool
to 4°C. The free nucleotides were then removed using the QIAquick PCR

25 Purification Kit (QIAGEN Inc. Cat#28104) according to the manufacturer’s

protocols.

30 F. Digestion of Library Oligonucleotides
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3.0x109 (library nunmber 27), and 4.2x109 (library nunber 99) independent
transformants. 5 2. Anplification of the Libraries A Mking Secondary

St ock of wbeskshsaries Fromthe primary |ibrary cell stockctfusomsxserti on 1H
above), sufficient cells to cover a | OX excess of each |ibrary size were
used to inoculate 2xYTAGT (2YT with 100ug/m ampicillin, 12.5ug/m
tetracycline and 2% gl ucose) nedia so 10 that the starting OD600 was O. 1.
The cultures were allowed to grow at 37C with shaking for several hours

until the OD600 = 0.5....,A one- th aliquot. fr i t aken out
and grown up in FQEB%ﬁ?‘allbéarfquﬁgE@ﬁf%?g%#g@%%ﬁp ntlﬁ%‘g\xﬁegefjggeéatéfcpfn%%owﬁese

sub- cul t ur g8, 6k that BEMaiGeM T & NEDBEH @b, 7000 of RBRUE afig750 Bestkii at JA- 14 1 ot or
for 10 m nutes at 4C, and the bacteria pellets resuspended in 7.0 m 15

(for each |37BCavgthight. The/igested PA sxyFephmtedsaros prgamade 3Bagarosezel Phase

I nducti on ML3KO7 hel per_phage ali quot Amer sham Pharmaci a Bi ot ech) were
added to tHgmrbéﬁﬁ‘?)niﬂ[%ﬁmg‘é&’gpi18¥gﬁqr?%?ré’g‘ %L&%B@nyaﬁggtf(?rpg?ﬁg\?&ti on 2A
above)s 20 | Rl COPELR ISR KRN @fucd tibd BReDDYL MM cdiigodael per phage
were a Iomeatcﬁ'ate%&ig\crﬁ({de‘??hbact e‘??apat 37rC1: fl(l)%% 30 rri%ut esrﬂvr\?thout shaki ng and
30 m nut es askthte (Soming BlealGatigS1ahe i nfected cells were centrifuged with
5000 rpmfor 15 mnutes at 4C The cell pellets were resuspended in the
same vol ume (fromsection 2A above) with the 2XYTAK nedia (2YT with
100ug/ M angiGblddobrandtdQved Mbr&S dipeanisdiks The phageni d production was

al  owed to 'occtr at 30C overnight  whilTe shaking. 30 C. Harvest of Phase
142 WO 03/ 057134TREFOYS0ZAB@6EACti Fheonbdrdshé Hneanized veator (sentos d&)i on 2B

b trifuged. at 50 f 5m t, 4C.. T. t ant
nor e ifien i nariutiened Moo eaRiBetcakecion gt B3 fhanats DONBEPEG o ot ©
NaCl were addad, 8ide Qﬁddig(ﬂb@(ﬂu%hh&m bara ﬂigas!&%@%@o@rﬁi%h@i”ﬁ%te t he

phagem ds. ecipitate agem ds were cenirifuged at 510,000 rpmfor 30
m nutes at Kdateanmodatehelel ifcubasdsp 65defbr @D tniind@d tatnacifvatothel T4 PBSA The
phagem d solution was further purified b}/ centri fugi ng away. the renaining

cel I's with lgeoandsfrther ingebaigchwite 04T Metl ainty “prigt 2 PPEte AILIHE

vector self-ligation. The ligated products were then purified by a standard

15 phenol/chloroform extraction (Molecular Cloning: A Laboratory Manual,

Maniatis et al., 3™ Edition, Cold Spring Harbor Laboratory Press, 2000) and
resuspended in 120 ul of H>O.

H. Electroporation Transformation

20 For each library, twelve electroporation reactions were performed. For
each transformation, 10 pl of the ligated vector DNA (section 1G) and 300 ul of
XL1-BLUE MRF’ cells (section 1A) were mixed in a 0.2-cm cuvette (BIO-RAD).
The resulting mixture was pulsed by the Gene Pulser II setting at 2500 V, 25 uF,
and 200 ohms. The transformed bacteria from the twelve electroporation

25 reactions were then combined and transferred into a flask containing 26 ml of
SOC for incubation at 37°C for 1 hour. The cells were added to 450 ml 2xYTAG
and grown at 37°C with shaking for 5 hours. The cells were centrifuged at 4000
rpm for 15 minutes at 4°C. The cell pellets were then resuspended in 12 ml of
15% glycerol/2xYT and stored at -80°C. This was the primary stock of the

30 libraries. Titers showed library sizes of 5.0x10° (library number 20), 3.3 x10'°
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phagem ds by adding 0.2 volunme of 20% PEG 2. 5M NaCl . The phagem ds were
centrifuged at 10,000 rpmfor 30 mnutes at 4C, and the phagem d pellets 10
resuspendwo miost348 m of cold PBS. Six ml of 60% gl ycer olPC3aiS02/81887 was
added to the phagem d solution for storage at -80C. The phagemd titers
were determ ned by a standard procedure (Ml ecular Coning, Maniatis et al
3" Edition). 15 3. Selection of Ang-2 Binding Phage A. I muvbilization of
Ang-2 on Magnetic Beads The biotinylated Ang-2 (from section 3A above) was

i mmobi li zed,on t he b 80 Streptay di 4 e ccess, Ny)
at a concen(t@éatr?' 8Hm85/§@n%%%nd§(1ibﬁgﬁyfuﬁ?e%E 25*1%&2(#6%3%’5' 8{‘11%? ?{eZ%g’ead st ock
from the memok B (tsrery. nudftee 272 @ndlnawi 0fglibhey heass %pimdBpertieste of a tube
usi ng a magnet and pipetting away the 1liquid, the beads were washed tw ce
wi t h phosph@sfagenier saline (PBS) and resuspended in PBS. The
bi oti nyl ated Ang-2 protein was added to the washed beads at the above
concentration and i ncubated with rotation for 1 hour at room tenperature.
The An§- 2 chatladpliféadsn vethe Iitaredl ocked by addi ng BSA to 2% 25 fi nal
concentration and incubating overnight at 4Cwith rotation. The resulting
- PSSHIE IREPIKIE 3g-LPRAHES with PBST (PBS with 0.05% Tween-
) cIBhEA %’% ﬁcﬂ%@yra%éve)?’glfgcieﬁe l'ection
Usi ng the Ang-2 Coat ed Bea WO 03/ 057134 PCT/US02/'32657  About
1000-f ol d | ¢ddlsaw yoreqail VXl eantss pifi agrbrtitaary(sizeomers estd tonn@Clabdv €} AWdr e bl ocked
for one hou g of PBS.co L Nnin % BSA. The bl .ocked hagem d
sampl e was. G ihd60iet] wnaitfBght PR AL RaREEh ot SR e e ¢ o
bl ank j9eadsihF@REBIRERASDAT was 0l Ahe3MRME Wik B1dWRAABSrdy BE Di°€i Witgoat i ng) ,
and 5 this mxture was i ncubated at roomtenperature for 15 mnutes with
rotation. TéekingHagenem] bons antil thg OPuper DAt @noneaesthdiliguwot foom eadti ng magnet
and transfe.]ged to a Secon t ube cont ai n{ r}%ﬁgl%nk %ﬁa s (,the sane beads as
descri bed i NPEECY ARSI ARG SEOVLYP (i FRYEE TRTES DT BPAPE ORI t her eon) |
and this mxjoar erfeRCifpabfidrddlwert ARM kA Al U604 Hm deingh BekiRanv t h
rotation. 10 The procedure was repeated. The phagem d contai ni ng

super nat ant JAvdd rotoh&m 160mawntes at 4G5 iand) thedgoetia poldets raangleadedid 1@md new t ube

contai ning Ang-2
15 (for each library) of 15% glycerol/2xYT for storage at -80°C.

B. Phage Induction

M13KOT7 helper phage aliquots (Amersham Pharmacia Biotech) were
added to the remaining bacteria cultures at ODgpp = 0.5 (from Section 2A above)
20 to the final concentration of 3 x 10° pfu/ml. The helper phage were allowed to
infect bacteria at 37°C for 30 minutes without shaking and 30 minutes with slow
shaking. The infected cells were centrifuged with 5000 rpm for 15 minutes at
4°C. The cell pellets were resuspended in the same volume (from section 2A
above) with the 2xYTAK media (2YT with 100ug/ml ampicillin and 40ug/ml
25 kanamycin). The phagemid production was allowed to occur at 30°C overnight

while shaking.

30 C. Harvest of Phage
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protein coated beads (from section 3A), and the m xture was incubated at
room tenperature for 1 hour with rotation. After the supernatant was

di scar dedwotobes7iphageni d- bound- beads were washed 10 ti nmes Pairtuso294ss1 k- PBS;
10 times with 15 2% BSA-PBS; 10 tinmes with PBST and twice with PBS. The
phagem ds were then allowed to elute in 1 m of 100 mMtriethylam ne
solution (Sigma, St. Louis, MJ)) for 10 mnutes on a rotator. The pH of the
phagem d containing solution was neutralized by adding 0.5 m of 1 M

fresnly gf un ¢ iPebaderRaitlsstibn Rat9g TpehatE bEitRRtub e 40wty )" 50
m nutes w t hpusk rsinakek G4 ATRRGSuPEMBES Wéré thenSt@¥fesBakithfew Dbitle®f t he

infected XL1-BLUE MRF cells were then plated on a 15X15cm 2XYTAG pl ate and
i ncubat ed atndBOZ velrermeigt’ PEG/2. M@GWrenddmndeQQuha@d@m g 25 A 10 i

al i quot of 129 added rom.s B) to
resuspend X%(iu\% ‘ath\,\%ﬁageﬂl‘? >E;L Cl %EPR%@%E%%% WARET nucggfllagct ed in a
tube, and ai@bbo bx@kdxﬁﬂ@q{mﬂfestah&@ar@dak&uﬂ@ﬁes@@&@ded RitR200Mn1 of coldX YTAGT and

grown at 37C until OD600 0.5. The ML3KO7 hel per phage were added to a
final conceRBBaflihophagensdsolugon wramfuﬂheap@nﬁlmub@ﬁr@@fuamg@myﬂm 30 30

centr T ugecMAHTBO0 ¥ ShAr e PEDhilfarast e RS EeRBABd w th 25 i of
144 VD 03/ 05734 R/ M0R) @25 e SHAKPEIESM 10 e umiuahkred o

grow at 30C overni ght shaki ng. The i nduced phagem wer e harvest and
purified ascdntriliged atol),0W0, rpB fOSé@mduta)unﬂcsméﬁmlpbmge&nﬁmdlaecond round

sel ection was per s outli i Bto 3 except Pr t he

ol LowPng. "ERBRERASHVREAS b palt P Ty amie t68§%§1§8%9106§9#@§m3. LT om
section 3C Wede Y ﬁé‘%nﬁé sbiBoh AR Woreagegied: THag HapOHdal:af wRiot i nyl at ed

Ang-2 protein (Ssection 3A) coat onto the Dynabead M 280 Streptavidin was
decr eased tcbetQ@mngdbyl'hetapdag@idwedurd(hbmmam@lmingé%ammmT times with 10
2%m | k- PBS; él? mes with 29BSA-PBS; 10 tinmes with PBST, where the final
wash invol v}é ®8'm nutes incubation at roomtenperature in PBST. The beads

were washed twice with PBS. The elution conditions were sane as the first

round (section 3B).
15 3. Selection of Ang-2 Binding Phage

A. Immobilization of Ang-2 on Magnetic Beads

The biotinylated Ang-2 (from section 3A above) was immobilized on the
Dynabead M-280 Streptavidin (DYNAL, Lake Success, NY) at a concentration of
2000 ng Ang-2 protein per 100 pl of the bead stock from the manufacturer. After
20 drawing the beads to one side of a tube using a magnet and pipetting away the
liquid, the beads were washed twice with phosphate buffer saline (PBS) and
resuspended in PBS. The biotinylated Ang-2 protein was added to the washed
beads at the above concentration and incubated with rotation for 1 hour at room
temperature. The Ang-2 coated beads were then blocked by adding BSA to 2%
25 final concentration and incubating overnight at 4°C with rotation. The resulting
Ang-2 coated beads were then washed twice with PBST (PBS with 0.05% Tween-

20) before being subjected to the selection procedures.

30 B. Selection Using the Ang-2 Coated Beads
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15 E. Third Round Sel ection The third round sel ecti on was perforned as
outlined in section 3B to 3C above except the follow ng. About 10 fold

i brary ewoiosabast phagemi ds resulting from section 3D wRETUSe232S7 t he

i nput phagem d. About 2ng of biotinylated Ang- 2 protein (fromsection 3A)
was used to coat onto the Dynabead M 280 20 Streptavidin. The

phage- bound- beads were washed 10 tinmes with 2% | k-PBS;, 10 tinmes with 2%
BSA-PBS; 10 tines with PBST, where the final wash involved 60 m nutes

PBS, The. ol ut | or CRAPET Sas Tk Sa ey o R R oL AR e b 5B 25

F. Fourth Rogsdlcoké@idrions hdtiew toumhilof PBSwnsdhiag RVoRS was hedidotiedred as
outlined in section 3B to 3C. above except, for the foll ow gg. Library

equi val ent MREYEW aEPleyat subirgted tghree Begatiyem sedectipnstery S¥ dddidedtia i nput
phagem d. T f. i ot i A9 NOLEl j 3/ coat onto
t he Wnabea@gﬁ%gpéﬁgégg%%%&yggﬂ%ecr el%g(@ﬁﬂgeiﬁoo. 48(%&2)& l'ibraries
25, 265 andhRmixkae wak icabated a2@oandmPdraturdréorddatinntgs anduetatiomadh&ept as

the third round at 2 ng. The library 99 was not carrjed to the fourth 145
WO 03/ 0571 2hBEHSD IS8 e HH AV S SFREY ?%&S@@éﬁ%@*?h@%ﬁfwfe&%dé%ﬁdi tions

were same as%cérﬂﬁuf)é ESdtaihHeSaiSRGHE QR sa3®) beatts adddiibeANALY RS O A.

Preparation of Master Plate Single colonies fromthe second round sel ection
wer e pi ckedabmme buti witloait dtnge? proten oGatedetherephn ped theomixiiusiingybeed af of 2xYTAGT
per well. The 96 weJ[I El alt es. WFre .bﬁcgalgat ed in 30C shaker for overnight.
Forty nicr diOPREPRPERIESER" 1y HURS Vil & S0 ded per wel | for storage at -80C.
10 B. 1hagem d EffeShobhiid was tepadte@UDlisSpidkemt] dantdihiamstipensmastvess pl ate
(from section 4A above) were inoculated into a fresh Costar(r) 96 well

pl at e ( Cor nthegdiaecru gsiag aepencicadriiangferrifto £agwW tubgrontinipg ARSwont ai ned 100

et o MRl B el e SIS
phage (1.5 tempBhBire for 1 hour with rotation. After the supernatant was discarded, the
phagemid-bound-beads were washed 10 times with 2%milk-PBS; 10 times with
15 2% BSA-PBS; 10 times with PBST and twice with PBS. The phagemids were
then allowed to elute in 1 ml of 100 mM triethylamine solution (Sigma, St. Louis,
MO) for 10 minutes on a rotator. The pH of the phagemid containing solution
was neutralized by adding 0.5 ml of 1 M Tris-HCI (pH 7.5). The resulting
phagemids were used to infect 10 ml of freshly grown XL1-Blue MRF’ bacteria
20 (ODggo about 0.5) at 37°C for 30 minutes without shaking and 30 minutes with
slow shaking. All of the infected XL1-BLUE MRF’ cells were then plated on a
15X15cm 2xYTAG plate and incubated at 30°C overnight.

C. Induction and Harvesting of Phage
25 A 10 ml aliquot of 2xYTAGT media was added to the plate (from section
3B) to resuspend XL.1-BLUE MRF’ cells. All XL1-BLUE MRF’ cells were

collected in a tube, and a 250 wl aliquot of these cells was added to 25 ml of

2xYTAGT and grown at 37°C until ODgg = 0.5. The M13KO7 helper phage

were added to a final concentration of 3 x 10° cfu/ml and incubated at 37°C for 30
30 minutes without shaking and 30 minutes with slow shaking. The cells were

centrifuged with 5000 rpm for 10 minute at 4°C and resuspended with 25 ml of
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cfu/m) was added to each well, and the 96 well plate was incubated at 37C
for 30 mnutes wthout shaking and another 30 mi nutes wth sl ow shaking.
The pl at ewowamsaentri f uged at 2000 rpm (Beckman CS- 6R t ablpetrasorsassti f uge)
for 10 mnutes 20 at 4C. The supernatants were renoved fromthe wells, and
each cell pellet was resuspended using 150 | of 2xYTAK per well. The plate
was i ncubated at 30C overnight for phagem d expression. Human Ang- 2
protein was coated onto the 96 vveII Maxi sorp plate (NUNC) at 1g/m in

1xPBS at 4 [ As a contr o BSA S S ted onto a
separ at e N%?ﬁ%ﬁ% gjﬂﬁieé’a‘;@i‘at“f?ée? W rgﬁo‘ﬁé‘§% ?ﬂa JeHUé%rW fha cultures
wer e cent i fi0igdy s pRORGEOWelAlard: MdbikfRddl ifecudenct  of supernat ant
fromeach we IP% erre tagan%GV\e [ péte whi ch cont ai ni ng
BSA/ PBS soI ut| on to di lute the supernatant at 1 10. The resulting m xtures
wer e |ncube for roomtenperature with shaking to bl ock the 30
phagem ds. et W2 protein coated plate was bl ocked with 400 |
146 W35 03/ 05713%#&%&%3@@@%&%%%%&% culineliif Beddidh 3Webl3d or 1 hour

at roomtenperature while shaking. The BSA sol ution was di scarded, and each
vel | was wessisept fohthedolidwing. wibpht PRIoIdIbraty agivasnt pragemds rastltings hi ng

| . of bl I
ang 2 prot ciieRf ol SR hstRodt e fREnS Toe SRR I AT C bt ed or

1 hour at reestREEERN(BMHLS 3\M)bbatsdih&kﬂhe@anb@adM%D@tMpﬁmdﬂm gaar ded, and
each well was washed three tinmes with PBST sol ution. One hundred I of the

HRP- con j ugadestrasirt o 20ms. s DhagrePesnbepAnREdhen Weshse 46 kimestwiths 000
di | uti “géo/ﬁ&ﬁ% $ 0 0575 Wil har@is Al PﬁgApﬂﬁ ipﬁ%mic%fefe%e #Hg control
an ese or

pl at es ‘at’es were I ncubate our at ‘room tenperature 10
with shaki ngashTheolivedqﬁﬁ thiMAss idé@mﬂodeﬁoagﬂiempemhﬂe EBEBS']?\BThe bexslswashed

three tinmes wt h PBST solpﬁltp' n. Ond:i hundr of Lum GL em | um nescent
substrates VREMASHERMEoRY :B$ | EhsTuosr508 mOE%WFlP‘?éF”%lB&F Wﬁsm\}\lﬁg added to
the wells,aagdpeaph well was read by Lum noskan Ascent DLRear | y machi ne

(Labsystens, Franklin, MA). 15 C. Sequencing of the Phage O ones PCR
reacti on was perforrred using 1 | of bacteria fromeach well of the

15 E. Third Round Selection

The third round selection was performed as outlined in section 3B to 3C
above except the following. About 10 fold library equivalent phagemids resulting
from section 3D was used as the input phagemid. About 2ng of biotinylated Ang-
2 protein (from section 3A) was used to coat onto the Dynabead M-280

20 Streptavidin. The phage-bound-beads were washed 10 times with 2%milk-PBS;
10 times with 2% BSA-PBS; 10 times with PBST, where the final wash involved
60 minutes incubation at room temperature in PBST. The beads were washed

twice with PBS. The elution conditions were same as the first round (section 3B).

25 F. Fourth Round Selection

The fourth round selection was performed as outlined in section 3B to 3C
above except for the following. Library equivalent phagemids resulting from
section 3E were used as the input phagemid. The amount of biotinylated Ang-2
protein (section 3A) coat onto the Dynabead M-280 Streptavidin was decreased to

30 0.4 ng for libraries 25, 26, and 27. For libraries 20 and 94, the coating amount
was kept as the third round at 2 ng. The library 99 was not carried to the fourth
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master plate (section 4A) as a tenplate. The volune of each PCR m xture was
50 | which contains I x PCR buffer, 300 nMof each of the two priners: 20
5' - GTTAGOVCAGISTAITAGCCAC-3' (SEQ I D NO 256) and PCT/US02/32657

5' - GTACCGTAACACTGAGITTCG 3', (SEQ ID NO 257); 200 M dNTP, 2 mM Mgd 2, and
2.5 U tagq DNA pol ynerase (Roche Mol ecul ar Biochem cals). The GeneAnp PCR
System 9700 (Applied Biosystens) was used to run the follow ng program
94C for 5 mnutes; 40 25 cycles of (94C for 45 seconds, 55C for 45 seconds,

72C for 90 : ] ; T .oducts were
purified wi ‘?’ﬁ‘ﬁ%%g%?l%‘i&g% f&cﬂ&@%ﬂ‘ﬁl&@g"?ﬁs8”%9%%&%8@%&?\#?%@&%%@%r ding to
t he manuf acsBy.er's directions. Al purified PCR products were sequenced
with primer 5° TTACACTTTATGCTTCCG 3' (SEQ ID NO 258) using the ABI 3770

30 Sequencer (Perkin Elnmer) according to the manufacturer's directions.

147 WO 03/ 0@7%@ﬁ%/%§g{@§57 5. Sequence Ranking The pepti de sequences
that were tra | eoti de sequences (from section 4C above)
wer e cOrr el At Babphatibh bSXadtat BlateThe cl ones that showed 5 high OD reading in

the Ang-2 coated_we|ls. and Jow OD reading.in the BSA copated wells were
consi dered nore 5%&%"5‘?{1‘?3 *f‘?{%ﬂ?es&&‘@%cré’gg‘il ﬁ"g‘?Ct’é’Bc‘Yﬁr?B’& Ak iple tinmes were

al so consid I : I aNGS fr i brary 20,
26 peptide @gﬁﬂgﬂﬁg@%?rﬁgﬁnﬁlﬂ g%%ﬁ%%lﬁ%%g%gg%togg)é?ggquencgvseuf rrlgﬁ%l i brary 25,
18 pepti de welyprisesert irubhted ire30PCAhakd fpeptdrmights diuymieslfteroof 60%r ary 10
27, and 4 peptide sequences fromlibrary 99 were chosen for further

anal ysi s anglycgebvpissddedpaaradlfopsioragadi t806kal | y, el even consensus
sequenges fromlibraries 20 and 94, three consensus sequences from
libraries 26 and 99, and two fromlibrary 25 were deduced and used to
gener at e peBt PhodieSELR¥ peptibodies in Table 7 were eval uated using the
Neutralization ELI SA protocol described in Exanple 10 15 herein. The
results are showAbpw ligugts of geiky feomy theopasterpte (EamARStiom 44 agyelr ed

hAng-2: Ti e2, Pept | hodyy Se94E8eChSE% b6 M plate FOSmIEI%ecfMhica

Corning, NY, cat. #9794) which contained 100 pl of 2xYTAGT per well, and this

15 new plate of cells was grown at 37°C until approximate ODggo = 0.5.
Forty ul of 2xYTAGT containing M13KO7 helper phage (1.5 x 10"
cfu/ml) was added to each well, and the 96 well plate was incubated at 37°C for
30 minutes without shaking and another 30 minutes with slow shaking. The plate
was centrifuged at 2000 rpm (Beckman CS-6R tabletop centrifuge) for 10 minutes
20 at 4°C. The supernatants were removed from the wells, and each cell pellet was
resuspended using 150 pl of 2xYTAK per well. The plate was incubated at 30°C
overnight for phagemid expression.
Human Ang-2 protein was coated onto the 96 well Maxisorp plate
(NUNC) at 1ug/ml in 1xPBS at 4°C overnight. As a control, 2% BSA (Sigma)
25 was coated onto a separate Maxisorp plate. On the following day, the overnight
cell cultures were centrifuged at 2000 rpm for 10 minutes at 4°C. Ten ul of
supernatant from each well was transferred to a new 96 well plate which
containing BSA/PBS solution to dilute the supernatant at 1:10. The resulting
mixtures were incubated for 1 hour at room temperature with shaking to block the

30 phagemids. Meanwhile, the Ang-2 protein coated plate was blocked with 400 pul
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M Fc- GGGGGAQ Pl ROEECDWDPWICEHMAEV- LE  Con4-44 (C) 0.09 (SEQ ID NO 259)
M Fc- GGGGGAQ TNl QEECEWDPWICDHVPGK- LE Con4-40 (C) 0.10 (SEQ ID NO 260)
M Fc- GGGO®003/0YWEQDACEWDPWICEHVAEV- LE - Con4-4 (C) 0. 12 ( SEQTIUSOMR65261)

M Fc- GGOGGAQ  NRLQEVCEWDPWICEHVENV- LE  Con4-31 (C) 0.16 (SEQ ID NO 262)
M Fc- GGOGGAQ AATQEECEWDPWICEHVPRS- LE  Con4-C5 (C) 0.16 (SEQ ID NO 263)
M Fc- GGGGGAQ Con4-42 (C) 0.17 LRHQEGCEWDPWICEHVFDW LE 148 WO 03/ 057134
PCT/ US02/ 32657 (SEQ ID NO 264) M Fc- GGGGGAQ  VPRQKDCEWDPWI CEHMYVG- LE

Cond- 43 ( QO BSOS bEeRes PSRRI R E ot oS APt BNV | E
Con4-49 (O T HOA (SEGH RalN@sca8d0, alyh ESchGREIERA I aShAR QWP WIBGEHNGST- LE

Con4-27 (C) 0.22 (SEQ ID NO 268) M Fc- GGGEGAQ
solution. After the last washing step, 100 ul of blocked phagemid solutions was

added to each well of the Ang-2 protein coated plate as well as the control plate
5 and incubated for 1 hour at room temperature with shaking. The liquid was

discarded, and each well was washed three times with PBST solution. One
hundred pul of the HRP-conjugated anti-M13 mAb (Amersham Pharmacia
Biotech) at 15,000 dilution was added to each well of the Ang-2 protein coated
and control plates, and these plates were incubated for 1 hour at room temperature

10 with shaking. The liquid was discarded again, and each well was washed three
times with PBST solution. One hundred ul of LumiGLO chemiluminescent
substrates (Kirkegaard & Perry Laboratories, Gaithersburg, MD) was added to the
wells, and each well was read by Luminoskan Ascent DLRearly machine
(Labsystems, Franklin, MA).

15
C. Sequencing of the Phage Clones

PCR reaction was performed using 1 pl of bacteria from each well of the
master plate (section 4A) as a template. The volume of each PCR mixture was 50
ul which contains 1x PCR buffer, 300 nM of each of the two primers:
20 5’-GTTAGCTCACTCATTAGGCAC-3’ (SEQ ID NO: 256)and
5’-GTACCGTAACACTGAGTTTCG-3’, (SEQ ID NO: 257);
200 uM dNTP, 2 mM MgCl,, and 2.5 U tag DNA polymerase (Roche
Molecular Biochemicals). The GeneAmp PCR System 9700 (Applied
Biosystems) was used to run the following program: 94°C for 5 minutes; 40
25 cycles of (94°C for 45 seconds, 55°C for 45 seconds, 72°C for 90 seconds); 72°C
for 10 minutes; cool to 4°C. The PCR products were purified with QIAquick 96
PCR Purification Kit (QIAGEN Inc.) according to the manufacturer’s directions.

All purified PCR products were sequenced with primer 5°-
TTACACTTTATGCTTCCG-3’ (SEQ ID NO: 258) using the ABI 3770

30 Sequencer (Perkin Elmer) according to the manufacturer’s directions.
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GHS QEECGWDPWICEHMGTS- LE  Con4-48 (C) 0.26 (SEQ ID NO 269) M Fc- GGGGGAQ
QHW QEECEVWDPWICDHMPSK- LE  Con4-46 (C) 0.26 (SEQ ID NO 270) M Fc- GGGGGAQ
NVRQEKCEWBPWBGEHBAVR- LE  Cond-41 (C) 0.26 (SEQ ID NO 271PCNHB0yEGECGAQ  KS
GQVECNVWDPWICEHMPRN- LE - Con4-36 (C) 0.28 (SEQ ID NO 272) M Fc- GGGGGAQ
VKTQEHCDWDPWICEHVREW LE ~ Con4-34 (C) 0.28 (SEQ I D NO. 273) M Fc- GGGGGAQ AW
GQEGCDVWDPWICEHMLPM LE  Con4-28 (C) 0.30 (SEQ ID NO 274) M Fc- GGGGGAQ
PVNQEDCEWDPWICEHVPPM: LE Con4-39 (C) 0.30 (SEQ ID NO 275) M Fc- GGGGGAQ
RAPQEDCEWDPWICAHMVDI K- LE Con4-25 (C) 0.31 (SEQ ID NO 276) 149 WD 03/ 057134
PCT/ US02/ 32657 M Fc- GGGGGAQ  HGONVECEWDPWICEHVFRY- LE Con4-50 (C) 0.38 (SEQ

ID NO 277)s5. M_ell_i-@en@@% PRLQEEC V WDPWICEHVPLR- LE Con4-38 (C) 0.40 (SEQ
ID NO 278) M Fc-GCEEGAQ RTTQEKCEWDPWICEHMVES Q LE
The peptide sequences that were translated from nucleotide sequences

(from section 4C above) were correlated to ELISA data. The clones that showed
5 high OD reading in the Ang-2 coated wells and low OD reading in the BSA
coated wells were considered more important. The sequences that occurred
multiple times were also considered important. Twenty four peptide sequences
from library 20, 26 peptide sequences from library 94, 7 peptide sequences from
library 25, 18 peptide sequences from library 26, 6 peptide sequences from library
10 27, and 4 peptide sequences from library 99 were chosen for further analysis and
peptibody generation. Additionally, eleven consensus sequences from libraries 20
and 94, three consensus sequences from libraries 26 and 99, and two from library
25 were deduced and used to generate peptibodies. The peptibodies in Table 7
were evaluated using the Neutralization ELISA protocol described in Example 10

15 herein. The results are shown in Table 7.

Table 7

Con4 Derived
Affinity-Matured | hAng-2:Tie2 Peptibody Sequence (Seq Id No:)
Pbs I1Cso (nM)

M-Fc-GGGGGAQ-
PIRQEECDWDPWTCEHMWEV-LE
Cond-44 (C) 0.09 (SEQ ID NO: 259)
M-Fc-GGGGGAQ-
TNIQEECEWDPWTCDHMPGK-LE
Con4-40 (C) 0.10 (SEQ ID NO: 260)
M-Fc-GGGGGAQ-
WYEQDACEWDPWTCEHMAEV-LE
Cond-4 (C) 0.12 (SEQ ID NO: 261)
M-Fc-GGGGGAQ-
NRLQEVCEWDPWTCEHMENV-LE
Cond-31 (C) 0.16 (SEQ ID NO: 262)
M-Fc-GGGGGAQ-
AATQEECEWDPWTCEHMPRS-LE

Con4-C5 (C) 0.16 (SEQ ID NO: 263)
M-Fc-GGGGGAQ-
Cond-42 (C) 0.17 LRHQEGCEWDPWTCEHMFDW-LE
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Con4-29 (C) 0.41 (SEQ ID NO 279) M Fc- GGGGGAQ  QTSQEDCVMDPWICDHWSS- LE
Con4-47 (C) 0.44 (SEQ ID NO 280) M Fc- GGGGGAQ QI GRPCEWDP WICEHLEGL- LE
Con4- 20 (VD 08/0&83{ SEQ | D NO 281) M Fc- GGGGGAQ  WAQQEECAWDPWRCDENGL - LE
Con4-45 (C) 0.48 (SEQ ID NO 282) M Fc- GGGGGAQ L PGQEDCEVWDPWICEHWRS- LE
Con4-37 (C) 0.49 (SEQ ID NO 283) M Fc- GGGGGAQ  PMNQVECDWDPWICEHVPRS- LE
Con4-33 (C) 0.52 (SEQ ID NO 284) M Fc- GGGGGAQ FGWBHGCEWDPWICEHMGST- LE
AC2-Con4 (C) 0.52 (SEQ ID NOI 285) M Fc- GBGGGAQ KSTQDDCDWDPWICEHW/GP- LE
Con4- 32 ( C)—8—75—(SEe+BNO—286)M-Fe—££ GPRH-STEOWBPWICEHYDQL - LE
Con4- 17 (C) 0 96 (SEQ ID|NO 287) |NSER 360 STI GDVMCEWDPWI CAHVIQVD- LE
Con4-8 (C) [1.20 (SEQ ID NO 288) W hicrEa0e#QA /L GGQGCEVDPWICRLL QG LE
AC4-Cond (¢) 1.54 (SEQ I NO. 289) WEQWWYWCSHLEDG LE
Con4-35 (C) 0.18 (SEQ ID NO: 265)
M-Fc-GGGGGAQ-
SISHEECEWDPWTCEHMQVG-LE
Cond-43 (C) 0.18 (SEQ ID NO: 266)
M-Fc-GGGGGAQ-
WAAQEECEWDPWTCEHMGRM-LE
Cond-49 (C) 0.19 (SEQ ID NO: 267)
M-Fc-GGGGGAQ-
TWPQDKCEWDPWTCEHMGST-LE
Cond-27 (C) 0.22 (SEQ ID NO: 268)
M-Fc-GGGGGAQ-
GHSQEECGWDPWTCEHMGTS-LE
Con4-48 (C) 0.26 (SEQ ID NO: 269)
M-Fc-GGGGGAQ-
QHWQEECEWDPWTCDHMPSK-LE
Cond-46 (C) 0.26 (SEQ ID NO: 270)
M-Fc-GGGGGAQ-
NVRQEKCEWDPWTCEHMPVR-LE
Cond-41 (C) 0.26 (SEQ ID NO: 271)
M-Fc-GGGGGAQ-
KSGQVECNWDPWTCEHMPRN-LE
Con4-36 (C) 0.28 (SEQ ID NO: 272)
M-Fc-GGGGGAQ-
VKTQEHCDWDPWTCEHMREW-LE
Cond-34 (C) 0.28 (SEQ ID NO: 273)
M-Fc-GGGGGAQ-
AWGQEGCDWDPWTCEHMLPM-LE
Cond-28 (C) 0.30 (SEQ ID NO: 274)
M-Fc-GGGGGAQ-
PVNQEDCEWDPWTCEHMPPM-LE
Cond-39 (C) 0.30 (SEQ ID NO: 275)
M-Fc-GGGGGAQ-
RAPQEDCEWDPWTCAHMDIK-LE
Cond-25 (C) 0.31 (SEQ ID NO: 276)
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Con4-1 (C) 2.47 (SEQ ID NO 290) M Fc- GGGGGAQ Con4-Cl (C) 2.75
TTI GSMCEWDPWICAHMOQGG- LE 150 WD 03/ 057134 PCT/ US02/ 32657 (SEQ I D NO 291)
M Fc- GGGOEOQ3/0THEKS V C QADPWICSHVQS G- LE  Con4-21 (C) 3. PCT(USEBIE NO

292)
293)
294)
295)
296)
297)
298)
299)
300)

M Fc- GCGEGGAQ
M Fc- GCGEGCGAQ
M Fc- GGGCGGAQ
M Fc- GGGCGGAQ
M Fc- GCGEGGAQ

TTI GSMCQWDPWICAHMQGG- LE Con4-C2 (C) 3.75 (SEQ I D
W VNEV VCEWDPWTCNHWDTP- LE  Con4- 18 (C) 4.80 (SEQ |
V VQVGVCQWDPWICKHVRLQ LE  Con4-19 (C) 5.76 (SEQ ID

TT1 CSMNOAADRPAL

M Fc- GE355AQ-
M Fc- (GGGGAQ
M Fc- (GGEGAQ

Con4-50 (C)

NO
D NO
NO
AV GS QTCEWDPWICAHLVEV-LE Con4-16 (C) 6.94 (SEQ I D NO

QGVKMFCEVDPWICAHI VYR-LE  Cond- 11 (C) 9. 70 (SEQ ID NO
|||vavw_/rvw$l || = U OU IDNO
TS QRVGCEWDPWIC Q). 9, 88 (SEQ
V\PPCEWDPWI CQJ @NNEECES‘HEPWBF %MBYOE)E( SED
0.38 (SEQ ID NO: 277)

DNQ
D NO

Con4-38 (C)

M-Fc-GGGGGAQ-
PRLQEECVWDPWTCEHMPLR-LE
0.40 (SEQ ID NO: 278)

Con4-29 (C)

M-Fe-GGGGGAQ-
RTTQEKCEWDPWTCEHMESQ-LE
0.41 (SEQ ID NO: 279)

Con4-47 (C)

M-Fc-GGGGGAQ-
QTSQEDCVWDPWTCDHMVSS-LE
0.44 (SEQ ID NO: 280)

Con4-20 (C)

M-Fc-GGGGGAQ-
QVIGRPCEWDPWTCEHLEGL-LE
0.48 (SEQ ID NO: 281)

Con4-45 (C) 0.48 (SEQ ID NO: 282)

M-Fc-GGGGGAQ-
WAQQEECAWDPWTCDHMVGL-LE

Con4-37 (C)

M-Fc-GGGGGAQ-
LPGQEDCEWDPWTCEHMVRS-LE
0.49 (SEQ ID NO: 283)

Con4-33 (C)

M-Fc-GGGGGAQ-
PMNQVECDWDPWTCEHMPRS-LE
0.52 (SEQ ID NO: 284)

AC2-Cond (C) 1052 (SEQ ID NO: 285)

M-Fc-GGGGGAQ-
FGWSHGCEWDPWTCEHMGST-LE

Con4-32 (C) 0.75 (SEQ ID NO: 286)

M-Fc-GGGGGAQ-
KSTQDDCDWDPWTCEHMVGP-LE

Con4-17 (C)

M-Fc-GGGGGAQ-
GPRISTCQWDPWTCEHMDQL-LE
0.96 (SEQ ID NO: 287)

Con4-8 (C)

M-Fc-GGGGGAQ-
STIGDMCEWDPWTCAHMQVD-LE
1.20 (SEQ ID NO: 288)

AC4-Con4 (C) 1.54 (SEQ ID NO: 289)

M-Fc-GGGGGAQ-
VLGGQGCEWDPWTCRLLQGW-LE

Con4-1 (C)

M-Fc-GGGGGAQ-
VLGGQGCQWDPWTCSHLEDG-LE
2.47 (SEQ ID NO: 290)

Cond-C1 (C) 2.75 TTIGSMCEWDPWTCAHMQGG-LE

M-Fc-GGGGGAQ-
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M Fc- GGOGGAQ  GTSPSFCOADPWICSHW QG- LE  Con4-9 (C) 20.11 (SEQ ID NO 301)
M Fc- GGGGGAQ  TQGLHQCEWDPWICKVLWPS- LE  Con4- 10 (C) 86.61 (SEQ I D NO. 302)
M Fc- GGGOEAQ3/0VMRSQVCQADPWICNLGGDW LE  Con4- 22 (C) 150. 00 PCSEQY/RGKO.  303)
M Fc- GGOGGAQ DKl LEECOADPWICQFFYGA- LE  Con4-3 (C) 281.50 (SEQ ID NO 304)

151 WO 03/ 057134 PCT/ US02/ 32657
Con4-5 (C) No Inhibition (SEQ ID NO 305)

M Fc- GGCGGAQ

M Fc- GGGGGAQ  ATFARQCQADPWI CAL GGNW LE

GPAQEECEWDPWICEPLPLM LE Cond-30 (C) No Inhibition (SEQ ID NG 306)
:/Cés" %ﬂ' Z 91) l\l(.) | ””l Dl L | on

ABA-LE Con4-7 (C) No |
mmmmmqwew LE C0n4 12 (

M Fc-
NO  307)

(SEQ I D NO!

| nhi bition
(© No Inh

I\ A'l'\ AL

A" F\I'I:L}IVL/O w

M Fc- GCEEGAQ

PPWRAHEQGY

LW C]_AV CQ

SEQ I D
hi bition

308)

M Fc- G
(SEQ ID NG 3

I aida PN(HSEQ | BNO. 310)

D9) M Fe-

CGGAQ TQH

r'\) No
F Con4-13

Con4-C2 (C)

3.75

M-Fc-GGGGGAQ-
TTIGSMCQWDPWTCAHMQGG-LE
(SEQ ID NO: 293)

Con4-18 (C)

4.80

M-Fc-GGGGGAQ-
WVNEVVCEWDPWTCNHWDTP-LE
(SEQ ID NO: 294)

Con4-19 (C)

5.76

M-Fc-GGGGGAQ-
VVQVGMCQWDPWTCKHMRLQ-LE
(SEQ ID NO: 295)

Con4-16 (C)

6.94

M-Fc-GGGGGAQ-
AVGSQTCEWDPWTCAHLVEV-LE
(SEQ ID NO: 296)

Con4-11 (C)

9.70

M-Fc-GGGGGAQ-
QGMKMFCEWDPWTCAHIVYR-LE
(SEQ ID NO: 297)

Con4-C4 (O)

9.80

M-Fc-GGGGGAQ-
TTIGSMCQWDPWTCEHMQGG-LE
(SEQ ID NO: 298)

Con4-23 (C)

9.88

M-Fc-GGGGGAQ-
TSQRVGCEWDPWTCQHLTYT-LE
(SEQ ID NO: 299)

Con4-15 (C)

15.00

M-Fc-GGGGGAQ-
QWSWPPCEWDPWTCQTVWPS-LE
(SEQ ID NO: 300)

Cond-9 (C)

20.11

M-Fc-GGGGGAQ-
GTSPSFCQWDPWTCSHMVQG-LE
(SEQ ID NO: 301)

Cond-10 (C)

86.61

M-Fc-GGGGGAQ-
TQGLHQCEWDPWTCKVLWPS-LE
(SEQ ID NO: 302)

Con4-22 (C)

150.00

M-Fc-GGGGGAQ-
VWRSQVCQWDPWTCNLGGDW-LE
(SEQ ID NO: 303)

Cond-3 (C)

281.50

M-Fc-GGGGGAQ-
DKILEECQWDPWTCQFFYGA-LE
(SEQ ID NO: 304)
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MFLPNECQADPWICSNLPEA- LE Con4-14 (C) No Inhibition (SEQ ID NO 311)

M Fc- GCGGGAQ- FGNSHGCEVWDPWICRLLQGW LE Con4-2 (C) No Inhibition (SEQ ID NG

312)

I D NGO 313)
Inhibition (SEQ I D NO 314)

M FY0@SEREQ: WPQTEGCQADPWICRLLHGW LE Con4- 6 ( C)
M Fc- GGGGGAQ PDTRQGCQMDPWICRLYGMW LE Cond-24 (C) No
M Fc- GGGGGAQ TWPQDKCEWDPWICRLLQGW LE ACL- Con4

(C) No Inhibition (SEQ ID NO 315)

AC3-Con4 (C) No Inhibition (SEQ I D NO 316)
AATQEECEVDPWICRLLQGW LE _AC5-Con4 (C) No Inhibition (SEQ 1D NO. 317)

T/ 1ICND ] QA9 E7
CI7TmoovUZT OoZ0J97

Sequence (Seq |
0.03
Aowt-P1C) N) 0. gNof

03/ 057134
Pept i body
LEGGEGEEG Fe
LEGEEEG Fe

-4

No PCmhish2/8366T ( SEQ

M Fc- GGGGGAQ DKI LEECEWDPWI CRLLQGW LE

M Fc- GGGCGGAQ

L1-7 (

Nar
| I LICIIV

d No:) Pf

ibjtiop | NG

. :; i:n..
(SEQ ID NO A@Eé Q%N@PWW&@

nﬂj'l'n’) L AV
=

ni
I_Tlllllll.y IVMI.U

HNO: 305)

rad
A\ |

| LQQG
FEYEHW LQHS

Con4-30 (C)

No Inhibition

M Fc-GGGGGAQ-
GPAQEECEWDPWTCEPLPLM-LE
(SEQ ID NO: 306)

Con4-26 (C)

No Inhibition

M-Fc-GGGGGAQ-
RPEDMCSQWDPWTWHLQGYC-LE
(SEQ ID NO: 307)

Cond-7 (C)

No Inhibition

M-Fc-GGGGGAQ-
LWQLAVCQWDPQTCDHMGAL-LE
(SEQ ID NO: 308)

Con4-12 (C)

No Inhibition

M-Fc-GGGGGAQ-
TQLVSLCEWDPWTCRLLDGW-LE
(SEQ ID NO: 309)

Con4-13 (C)

No Inhibition

M-Fc-GGGGGAQ-
MGGAGRCEWDPWTCQLLQGW-LE
(SEQ ID NO: 310)

Con4-14 (C)

No Inhibition

M-Fc-GGGGGAQ-
MFLPNECQWDPWTCSNLPEA-LE
(SEQ ID NO: 311)

Con4-2 (C)

No Inhibition

M-Fe-GGGGGAQ-
FGWSHGCEWDPWTCRLLQGW-LE
(SEQ ID NO: 312)

Con4-6 (C)

No Inhibition

M-Fc-GGGGGAQ-
WPQTEGCQWDPWTCRLLHGW-LE
(SEQ ID NO: 313)

Cond-24 (C)

No Inhibition

M-Fc-GGGGGAQ-
PDTRQGCQWDPWTCRLYGMW-LE
(SEQ ID NO: 314)

AC1-Con4 (C)

No Inhibition

M-Fc-GGGGGAQ-
TWPQDKCEWDPWTCRLLQGW-LE
(SEQ ID NO: 315)

AC3-Con4 (C)

No Inhibition

M-Fc-GGGGGAQ-
DKILEECEWDPWTCRLLQGW-LE
(SEQID NO: 316)

AC5-Con4 (C)

No Inhibition

M-Fc-GGGGGAQ-
AATQEECEWDPWTCRLLQGW-LE
(SEQ ID NO: 317)
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MEAQ QKYQPLDELDKTLYDQFMLQQG LEGGGGG- Fc L1-15 (N) 0.04 (SEQ ID NO. 320)
MGAQ LNFTPLDELEQTLYEQMLQQS LEGGGGG Fc LI-2 (N) 0.04 (SEQ ID NO 321)

MGAQ QKAEPLBEEHEGTL YEQFM.QQA LEGGGGG Fc L1-10 (N) 0.05 ( SEQUSI/MBS7 322)
MGAQ QEYEPLDELDETLYNQMWFHQR LEGGGGG Fc L1-13 (N) 0.05 (SEQ ID NO 323)
MGAQ VKYKPLDELDEI LYEQQTFQER LEGGGGG- Fc LI-5 (N) 0.05 (SEQ ID NO. 324)

MEAQ TKFQPLDELDQTLYEQMLQOR LEGGGGG Fc 1-C2 (N) 0.05 (SEQ ID NO. 325)
MGAQ TNFQPLDELDQTLYEQMLQOR LEGGGGG Fc L1-C3 (N) 0.06 (SEQ ID NO 326)
MGAQ QNFKPMDELEDTLYKQFLFQHS LEGGGGG Fc L1-11 (N) 0.07 (SEQ ID NO 327)

153 VIO 03/ 05 Pt e T A 2 micd] @
Affinity-Matured | ICso (nM) Peptibody Sequence (Seq Id No:)

Pbs

MGAQ-
TNFMPMDDLEQRLYEQFILQQG-
1 EGGGGG-Fc

L1-7 (N) 0.03 (SEQ ID NO: 318)

MGAQ-
TNYKPLDELDATLYEHWILQHS
LEGGGGG-Fc

AC6-L1 (N) 0.03 (SEQ ID NO: 319)

MGAQ-
QKYQPLDELDKTLYDQFMLQQG
LEGGGGG-Fc

1.1-15 (N) 0.04 (SEQ ID NO: 320)
MGAQ-LNFTPLDELEQTLYEQWTLQQS
LEGGGGG-Fc

L1-2 (N) 0.04 (SEQ ID NO: 321)

MGAQ-
QKFQPLDELEQTLYEQFMLQQA
LEGGGGG-Fc

1.1-10 (N) 0.05 (SEQ ID NO: 322)

MGAQ-
QEYEPLDELDETLYNQWMFHQR
LEGGGGG-Fc

1.1-13 (N) 0.05 (SEQ ID NO: 323)
MGAQ-VKYKPLDELDEILYEQQTFQER
1. EGGGGG-Fc

L1-5 (N) 0.05 (SEQ ID NO: 324)

MGAQ-
TKFQPLDELDQTLYEQWTLQQR
LEGGGGG-Fc

1.1-C2 (N) 0.05 (SEQ ID NO: 325)

MGAQ-
TNFQPLDELDQTLYEQWTLQQR
L EGGGGG-Fc

1.1-C3 (N) 0.06 (SEQ ID NO: 326)

MGAQ-
QNFKPMDELEDTLYKQFLFQHS
LEGGGGG-Fc

1.1-11 (N) 0.07 (SEQ ID NO: 327)
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VKYKPLDELDEW.YHQFTLHHQ LEGGGGG Fc L1-17 (N) 0.08 (SEQ ID NO 328) MAQ
YKFTPLDDLEQTLYEQMLQHV LEGGGGG Fc L1-12 (N) 0.08 (SEQ ID NO 329)

MGAQ QNYKPODBLSATL YEHFI FHYT LEGGGGG Fc L1-1 (N) 0.08 ( SE@CIKDShZs26580)
MGAQ VKFKPLDALEQTLYEHWWFQQA LEGGGGG Fc L1-4 (N) 0.08 (SEQ ID NO. 331)
MGAQ EDYMPLDALDAQLYEQFI LLHG LEGGGGG Fc L1-20 (N) 0.09 (SEQ ID NO. 332)
MGAQ  YKFNPMDELEQTLYEEFLFQHA LEGGGGG Fc L1-22 (N) 0.09 (SEQ ID NO. 333)
MEAQ SNFMPLDELEQTLYEQFMLQHQ LEGGGGG Fc 1-14 (N) 0.11 (SEQ I D NO 334)
MEAQ QKFQPLDELEETLYKQMLQOR LEGGGGG Fc L1-16 (N) 0.11 (SEQ ID NO. 335)
MGAQ QKFMPLBELDEH-YEGFMFQOS—LECEoaS—Fe—t 118 N—0-—16—(SEO+B-NO; 336)

MGAQ-
VKYKPLDELDEWLYHQFTLHHQ
LEGGGGG-Fc

1.1-17 (N) 0.08 (SEQ ID NO: 328)

MGAQ-
YKFTPLDDLEQTLYEQWTLQHV
LEGGGGG-Fc

1.1-12 (N) 0.08 (SEQ ID NO: 329)
MGAQ-QNYKPLDELDATLYEHFIFHYT
LEGGGGG-Fc

L1-1 (N) 0.08 (SEQ ID NO: 330)

MGAQ-
VKFKPLDALEQTLYEHWMFQQA
LEGGGGG-Fc

L1-4 (N) 0.08 (SEQ ID NO: 331)

MGAQ-
EDYMPLDALDAQLYEQFILLHG
LEGGGGG-Fc

1.1-20 (N) 0.09 (SEQ ID NO: 332)

MGAQ-
YKFNPMDELEQTLYEEFLFQHA
LEGGGGG-Fc

1.1-22 (N) 0.09 (SEQ ID NO: 333)

MGAQ-
SNFMPLDELEQTLYEQFMLQHQ
LEGGGGG-Fc

L1-14 (N) 0.11 (SEQ ID NO: 334)

MGAQ-
QKFQPLDELEETLYKQWTLQQR
LEGGGGG-Fc

1.1-16 (N) 0.11 (SEQ ID NO: 335)
MGAQ-QKFMPLDELDEILYEQFMFQQS
LEGGGGG-Fc

1.1-18 (N) 0.16 (SEQ ID NO: 336)

MGAQ-
TKFNPLDELEQTLYEQWTLQHQ
LEGGGGG-Fc

L1-3 (N) 0.16 (SEQ ID NO: 337)

MGAQ-
HTFQPLDELEETLYYQWLYDQL
LEGGGGG-Fc

L1-21 (N) 0.17 (SEQ ID NO: 338)
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MEAQ TKFNPLDELEQTLYEQMLQHQ LEGGGGG Fe LI

-3 (N) 0.16 (SEQ ID NO. 337)

MGAQ HTFQPLDELEETLYYQALYDQL LEGGEGGG Fc L1-21 (N) 0.17 (SEQ I D NO 338)
154 WO 03w09303434CT/ US02/ 32657 MGAQ QKFKPLDELEQTLYEQAT PQRRISOLEGSGEGEG Fc

L1-C1L (N) 0.56 (SEQ ID NO 339)
L1-19 (N) 1.26 (SEQ ID NO 340)
1-9 (N) 1.62 (SEQ ID NGO 341)

Pepti body Sequence (Seq |Id No:)
GQLRPCEEI FGCGTONLAL- LE Con

AADPNNVD \/_ O I

Conl

{

MEAQ  QTFQPLDDLEEYLYEQWN RRYH LEGGGGG Fc
MGAQ SKFKPLDELEQTLYEQMLQHA LEGGGGG Fc

Derived Affinity-Matured hAng-2: Ti e2

Pbs 1C50 (nM M Fc- GGGGGAQ S
1.68 (SEQ ID NO 342) M Fc- GGGGRGAQ

f"\ 2 NQ LD NGO 2)

AGGVRPYDGMW,
GQDL RPCEDIVH

VT TNT L Vv \<’_\ |y -

GCGTKDWYG- LE

L1-C1 (N)

-4 (Q)

WII

~

0.56

dAdU \ UI—\( T 7 TNOL u } !\VII' F
QKFKPLDELEQTLYEQWTLQQR
LEGGGGG-Fc

(SEQ ID NO: 339)

1.1-19 (N)

1.26

MGAQ-
QTFQPLDDLEEYLYEQWIRRYH
LEGGGGG-Fc

(SEQ ID NO: 340)

L1-9 (N)

1.62

MGAQ-
SKFKPLDELEQTLYEQWTLQHA
LEGGGGG-Fc

(SEQ ID NO: 341)

Conl Derived
Affinity-Matured
Pbs

hAng-2:Tie2
1Cs0 (M)

Peptibody Sequence (Seq Id No:)

Conl-4 (C)

1.68

M-Fc-GGGGGAQ-
SGQLRPCEEIFGCGTQNLAL-LE
(SEQ ID NO: 342)

Conl-1 (C)

3.08

M-Fe-GGGGGAQ-
AGGMRPYDGMLGWPNYDVQA-LE
(SEQ ID NO: 343)

Conl-6 (O)

8.60

M-Fc-GGGGGAQ-
GQDLRPCEDMFGCGTKDWYG-LE
(SEQ ID NO: 344)

Conl-3 (O)

16.42

M-Fe-GGGGGAQ-
APGQRPYDGMLGWPTYQRIV-LE
(SEQ ID NO: 345)

Conl-2 (C)

No Inhibition

M-Fc-GGGGGAQ-
QTWDDPCMHILGPVTWRRCI-LE
(SEQ ID NO: 346)

Conl-5 (C)

No Inhibition

M-Fc-GGGGGAQ-
FGDKRPLECMFGGPIQLCPR-LE
(SEQ ID NO: 347)

Parent: Conl (C)

26.00

M-Fc-GGGGGAQ-KRPCEEIFGGCTYQ-

LE
(SEQ ID NO: 348)
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Conl -6 (C) 8.60 (SEQ ID NO 344) M Fc- GGGGGAQ APGQRPYDGMLGWPTYQRI V- LE
Conl -3 (C) 16.42 (SEQ ID NO 345) M Fc- GGGGGAQ QTWDDPCWVHI LGPVTWRRCI - LE
Con 1-2 (WP odlosighi bition (SEQ ID NO 346) M Fc- GGGGGAQ PCT/US02/32657
FGDKRPLECMFGGPI QLCPR-LE  Conl -5 (C) No Inhibition (SEQ ID NO 347)

M Fc- GGGGGAQ KRPCEEI FGGCTYQ LE Parent: Con 1 (C) 26.00 (SEQ ID NO 348)
155 WD 03/ 057134 PCT/ US02/ 32657 12-9 Derived Affinity-Mtured hAng-2: Tie2
Pepti body Sequence (Seq Id No:) Pbs 1C50 (nM M Fc- GGCGGAQ
LQEWCEGVEDPFTFGCEKQR- LE  12-9-3 (C) 0.81 (SEQ I D NO 349) M Fc- GGGGGAQ
M_DYCE TEEEPKOHE—12-9-7+{(616-93 ’SEQ HBNE—350)—M-He—GSGGAQ
HQEYCEGVEDPFT @g:%v“t‘g 12 9- %’2’“9( 0.95 g | D NO. 351) M Fc- GGEGGAQ

L QDYCEGVEDPHH yred | hAng: PeptibgdrySeanewoe (Sgpld NoPc- GIGGGAQ
LLDYCEGVQDPETEGCHENeSD- LE 12C90®M)C) 1. 56 (SEQ I D NO_ 353)
M-Fc-GGGGGAQ-
LQEWCEGVEDPFTFGCEKQR-LE
12-9-3 (C) 0.81 (SEQ ID NO: 349)
M-Fc-GGGGGAQ-
MLDYCEGMDDPFTFGCDKQM-LE
12-9-7 (C) 0.93 (SEQ ID NO: 350)
M-Fc-GGGGGAQ-
HQEYCEGMEDPFTFGCEYQG-LE
12-9-6 (C) 0.95 (SEQ ID NO: 351)
M-Fc-GGGGGAQ-
LQDYCEGVEDPFIFGCENQR-LE
12-9-C2 (C) 141 (SEQ ID NO: 352)
M-Fc-GGGGGAQ-
LLDYCEGVQDPFTFGCENLD-LE
12-9-5 (C) 1.56 (SEQ ID NO: 353)
M-Fc-GGGGGAQ-
GFEYCDGMEDPFTFGCDKQT-LE
12-9-1 (C) 1.84 (SEQ ID NO: 354)
M-Fc-GGGGGAQ-
AQDYCEGMEDPFTFGCEMQK-LE
12-9-4 (C) 2.05 (SEQ ID NO: 355)
M-Fc-GGGGGAQ-
LQDYCEGVEDPFTFGCEKQR-LE
12-9-C1 (C) 2.68 (SEQ ID NO: 356)
M-Fc-GGGGGAQ-
KLEYCDGMEDPFTQGCDNQS-LE
12-9-2 (C) 8.42 (SEQ ID NO: 357)
M-Fc-GGGGGAQ-
FDYCEGVEDPFTFGCDNH-LE
Parent: 12-9 (C) |15.00 (SEQ ID NO: 358)

Example 9

Six samples of anti-Ang2 peptibodies were tested for their binding activity
to huAng?2 (R&D Systems, BNO12103A) on BIAcore. Protein G was
immobilized to a CMS5 chip according to the standard amine-coupling protocol
(BIAcore Inc.), and the peptibodies were then injected over a protein G surface for

10 capturing (RL ~ 100 Ru). To test binding between hAng2 and the captured
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M Fc- GGGGGAQ GFEYCD GVEDPFTFGCDKQT-LE  12-9-1 (C) 1.84 (SEQ ID NO 354)
M Fc- GGGGGAQ AQDYCEGVEDPFTFGCEMXK- LE  12-9-4 (C) 2.05 (SEQ I D NO. 355)
M Fc- GGGOAQ3/05TMBY CEGVEDPFTFGCEKQR- LE  12-9-C (C) 2. 68 ( SEQUSIX/MGS7 356)
M Fc- GGGGGAQ KLEYCDGVEDPFTQGCDNQS- LE  12-9-2 (C) 8.42 (SEQ ID NO. 357)

M Fc- GGGGGAQ FDYCEGVEDPFTFGCDNH- LE  Par ent :

12-9 (C) 15.00 (SEQ I D NO

358) Exanple 9 5 Six sanples of anti-Ang2 peptibodies were tested for
to huAng2 (R&D Systens, BNO12103A) on Bl Acore.

t hei r bi ndi
Protein G

am ne- coupmgﬁnboggﬁg% Wﬁ%%glid g%g §?Y85ﬁ%§&i

i njected Ovalrfzi@;eﬂl’aﬁﬂeinﬂlr%
bi ndi ng bet ween hAng2 an

ng activity

vergthe ca;
pepti

setsdraeensivre iﬁalp@:ﬁtmsfnlg llﬂAﬁi%Juatlolﬂ@O Ru) .
the captured 156 WD 03/ 057134 PCT/ US02/ 32657

BAGSLRIER e,

To test

pept i body, G%CﬁmTtné)4@abim8épmwgthﬁa§suﬂtﬁpéﬁmwpév@en& he capt ured

pepti body

Bl Aeval.uation 3.0 (BI Acore Inc.).

experi irent .
(O 011702
L1-10 (N) O
1.4E-04

10

15

20

25

sur f aces,

TaJ?

and bi ndi ng sensorgranms were anal yzed using

summari zes the results of this

s) Con4-44

7E+05 8. 7E-05
AE-10 5. 6E+05

5 Table 8 Peptl body Lot (M ka (1/ I\/B) kd (1/
P—F—10—2—9F+055—9F-05—H—=7(N—022162 P 4163,
PrptiBody 7E- llbt¥ SE+RDIMDE- 04 |[kd (1ZMIsf N) (&N@03 2.
Con4-44 (C) 011702 2.1E-10 2.9E+05 5.9E-05
L1-7 (N) 022102 2.4E-10 3.7E+05 8.7E-05
L1-10 (N) 021302 7.7E-10 1.5E+05 1.1E-04
L1-21 (N) 021802 2.4E-10 5.6E+05 1.4E-04
Con4 (C) 33456-77 |3.8E-10 5.3E+05 2.0E-04
2xCon4 (C) 1K [092501 3.4E-10 4.8E+05 1.6E-04

Example 10
Neutralization ELISA

The human, murine, cyno, and rat Ang-2 and human and murine Ang-1
conditioned media were diluted in DMEM/50ug/ml BSA as follows: hAng-2 —
1:64 dilution; mAng-2 — 1:64 dilution; rat Ang-2 — undiluted; cyno Ang-2 — 1:32
dilution; hAng-1 — 1:4 dilution; and mAng-1 — 1:4 dilution.

The extent to which each of these conditioned media was diluted was
determined by their ability to bind 1nM hTie2-Fc (provided as a Tie-2-Fc
molecule where the Tie-2 portion contains only the soluble extracellular portion of

the molecule; R&D Systems, catalog number 313-TI) at 50% of maximally

achievable binding (i.e., plateau). Microtiter plates were coated with 100u] of the

diluted conditioned media. For Ang-2 neutralization ELISAs, candidate anti-Ang-
2 peptibodies were titrated from 62.5nM to 0.015pM in 4-fold dilutions in a
solution of PBS containing about 1% BSA and about 1nM Tie-2 (provided as a
Tie-2-Fc molecule where the Tie-2 portion contains only the soluble extracellular
portion of the molecule; R&D Systems, catalog number 313-TI). For Ang-1
neutralization ELISAs, candidate anti-Ang-2 peptibodies were titrated from
1000nM to 0.2pM in 4-fold dilutions in a solution of PBS containing about 1%
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Con4 (C) 33456-77 3.8E-10 5. 3E+05 2.0E-04 2xCon4 (C) 1K 092501 3.4E-10

4. 8E+05 1.6E-04 10 Exanple 10 Neutralization ELI SA The human, nurine,

cyno, andwpas/odng+s 2 and human and nurine Ang-1 conditi on@dTnsd/aeeder e
diluted in DMEM 50g/ Ml BSA as follows: hAng-2 - 1:64 dilution; mAng-2 -

1: 64 dilution; rat Ang-2 - undiluted; cyno Ang-2 - 1:32 15 dilution;
hAng-1- 1:4 dilution; and mAng-1 - 1:4 dilution. The extent to which each
of these conditioned nedia was diluted was deternmned by their ability to
bi nd 1nM hTie2-Fc (provided as a Tie-2-Fc nolecule where the Tie-2 portion

cont ai ns onByAtad abet imMe Tisk? (rreeredinsg Tiso? £ arplesule whese ke Bed e; R&D
Syst ens, capcﬁh@ﬂc&umﬂ@ bn@kﬁe Jdnibiabx R Qfr pELARY i méeatdlirgypbl e bi ndi ng

(i.e., pI at§ sdca geénglur s were coated with 1001 of the diluted

condi t i oned>¥i& raI i zation ELISAs, candidate anti-Ang- 2
pepti bodi es were,titrat rom to 0 n4fo|dd ions in a
sol ution of PBS CHft @onﬂ%(i %059113 eT"? %ﬁ?eé’glaoi)g@{ﬁiiﬂﬁmﬁ ‘gaszadflﬁ&iﬁn ded as a
Ti e- 2- Fc notaesbwed], thiegri@et wereThabateg omtindght abrwoai tesperatyre,tand tisal ubl e

STy, 32?5/1{‘%5 Rl i BSOS (B ThETRa0 PANE ORIMEET 1 i e
were titrat @H’uf Ahmicroliermaet /el of pai-Lie-2 2phailydPhemminges In, @@t@lgg ution of
PBS cont ai ngssy0adouss dffed &7a ml%ﬁ%&&é&n Eﬁﬂo%@%&%@éﬁ S, anfmabout 1nM

Tie-2 (provided as a Tie ecul e where portl on contains
only the sotaF& eé@(‘flf:‘élﬁaé?qzachc’&? FBB‘Frﬁt BCF‘PDBFGI‘PI??éatH{?I &%It &boEgl§0 syst ens,

cat al 8§ nuniaérolRER-pet Well Aff igedt aatiandusd WEGHHIRP ¢Pietcercheaficdl 0. I@@lﬂldgbody/ Tie-2
sol ution I r.e.in verni ght at
roomtenpera 13;?,2)9\%} %jdtea aFQSPutY&ﬁI Adc 1f %@@Oﬁnﬁﬁcg\@%g%ﬁ%g@eggé about 0.1
percent Tween- 20Plajss preere nsubateat roerh dernpera@rafor rbuttldrosr, péer which of

anti-Tie-2 @g§ %Wasﬁa@l@%fv%%@wh%s cSRkigN %giboﬁﬁg’Y ggl%%lnt cfAdged to a
final concen%ratl on of about 1 m crogram pe (TD ates were
i ncubat ed abBeHt 190mygrolitgrs peramslt & Supsteate @QMAa%?g #3G6aD Wascroliters
per webl of thepaddednint bifstorvids-aHBRed B @fverpf gahcdRas th@@E?HQﬁla #31432)
was added astpec ropho%[nlleor%t 9)}0 r]imlofh(f):(%gsu tg arFéBs%t Po?tr}]ltlglﬂ\)f%% belfoUt 1% BSA.
Table 9
20 Peptibody-Mediated Neutralization of

Angiopoietin:Tie2 Interactions

hAng-2 | mAng-2 | rAng-2 | cAng-2 | hAng-1 | mAng-1
Peptibody [ICsy (nM)|ICsp mM)|ICs¢ (nM)|{ICsp (nM)|ICs¢ (nM)| IC5¢ (nM)
2xCond (C)| 0.026 0.035 0.024 0.047 3.0 3.2
Con4 (C) 0.197 0.289 0.236 0.540 200 300
Con4-44 (C)| 0.08 0.16 0.22 — 43 ——
Con4-40 (C)] 0.20 0.27 0.35 — > 1000 ——
L1-7 (N) 0.046 0.063 0.035 0.108 > 1000 > 1000
L1-21 (N) 0.179 0.249 0.204 0.608 > 1000 > 1000
L1-10 (N) 0.06 0.06 0.06 o > 1000 —
Example 11
PK Study
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Pl ates were incubated at roomtenperature for about 1 hour, after which
they were washed five tinmes with PBS containing about 0.1 percent Tween- 20.
About 100woiosnmiBs ers per well of TMB substrate (Sl GVA c&Calusg2/32638665)
was 15 then added and bl ue color was allowed to devel op. Absorbance was
then read in a spectrophotoner at 370 nm The results are set forth in
Table 9 bel ow. Table 9 20 Pepti body-Medi ated Neutralization of
Angi opoi etin: Tie2 Interactions hAng-2 mAng-2 rAng-2 cAng-2 hAn -1 mAng-1
Pe fi body I%MQ)I c0 (nM 1C50 (nM 1C50 (M 1C50 (NnM 1C50 (nM
%goggo(C)Co ‘;‘1 ( )35 0.024 0.047 3.0 3.2 Cond4 (C) 0.197 0.289 0.236 0.540
n4-44 (C)_0.08 0.16 0.20 0.27 0.35
~_-- > 1000 --- M&leﬂ?ﬂ)méedﬁ%g@néég 38g0‘§%166afi‘%9§’1c%1‘66"69‘9°1 L1-21 (N)
0. 17250 E)2(4%e tlg&?, @Sgﬁ%t lggoﬂV%@ngblngﬁi(]%!) C%(LI\QG Aﬁlégﬁls@e&ﬁ/ed--- > 1000
anpl e u 657 t udy Design
Mal e CD-1 rfigegle hgp 81#‘15141@‘32%9%@ Or\ﬁegﬂrég?gaﬁémlvsﬁ?%“n‘ggoﬂﬁtp@@é’gﬁ %eptl bgdy
treat ment ghoDgldB POk isjectidnsiwdle dafdlvik thethilNkin Al wRlkstheekiaioved a single

IV bolus (n=38/group) or a_single SC adm nistr.ation of 50g peptibody 5
(n=34/ gr ouﬁ?eShﬂﬁ‘@@%{%&’@@ﬁ§@\%@§“’dﬁ?f§m\%@SEEHBV?%I vein and under the skin

over the shoulders for 1V and SC adm ni strations, respectively. Blood

Sanpl i ng angioAnshmblisindBhNoGs] Biiedissanpl es were col | ected for each
anti-Ang2 peptibody concentration neasurenent predose and at 1, 2, 4, 8,

16, 24, 48, 72, BBod d&fpled thése c%@@ete@ﬂ&,ea&parﬁﬁfém iaaptl’tﬁbﬂsi c&ﬁﬁntﬁ&tﬂfns af ter
dose administration for the SC and |V rouQ gd (fn § | es were
col | ect ed dﬂeaﬁu@ﬁ@ngﬂeﬁ@%@%md@gtﬁ@sé §\729I9 Jp@ 44?’% %m&l s were
bled per tizg, ppi Rhd 330do@B el &os&‘@dﬁnﬁs’iﬁaﬁbﬁ feefle 8Tt IV groups.

Additional samples were collected at 5 and 30 minutes postdose for IV groups.

Two animals were bled per time point, and animals were sacrificed after
sampling. Blood (approximately 0.50 mL) was collected from a cardiac puncture
into polypropylene microtainer® serum separator tubes. Samples were kept on

15 ice for approximately 20 minutes or until clot formation occurred. Serum was
separated from the blood samples by centrifugation for approximately 10 minutes
at 2-8°C, and stored at approximately -70°C until assayed. Samples were
measured using a verified time resolved fluorescence (TRF) assay with a lower
limit of quantification (LLOQ) of 100 ng/mL.. NUNC fluoroMaxisorp microtiter

20 plates were coated with recombinant mouse Ang-2 protein. The plates were then
blocked with a protein solution to reduce nonspecific binding. Standards, quality
controls and unknown samples were prepared in 10% mouse serum assay buffer
and pipetted into wells of microtiter plates. The peptibodies were bound
specifically to the immobilized Ang-2. After washing away any unbound

25 substances (Kirkegaard & Perry Laboratories Inc.), a biotinylated goat anti-
Human IgG (H+L) monoclonal antibody (Jackson ImmunoResearch Laboratories
Inc.) was added to the wells. Following a wash step to remove any unbound
biotinylated monoclonal antibody, europium labelled streptavidin was added to
the wells. After washing off the unbound streptavidin europium, the bound

30 europium was released from the streptavidin with an acidic solution pipetted into

each well. Fluorescent signal was generated and read in the Wallac’s fluorometric
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sanpling. Blood (approximately 0.50 nL) was collected froma cardi ac
puncture into polypropylene mcrotainer(r) serum separator tubes. Sanples
wer e keptwon3as7isce for approxi mately 20 mnutes or until PCratSot/sasant i on
occurred. Serumwas separated fromthe bl ood sanples by centrifugation for
approximately 10 mnutes at 2-8C, and stored at approximately -70C until
assayed. Sanples were neasured using a verified tinme resolved fl uorescence
(TRF) assay with a lower limt of quantification (LLOQ of 100 ng/nL. NUNC
fluoroMaxi sorp mcrotiter 20 plates were coated with reconbi nant nouse

Ang- 2 pr ot edeader.Tike pisay esigedoght helysibdlomitiedng2tpepabgstydh eiause sgrumi on t o
reduce nons qhgl ggﬁdl ng. Standards, quality controls and unknown

sanpl es vver prepa# in 10% nouse serum assay buffer and pipetted into

well's of m BBl 2L 88sisThe peptibodi es were bound specifically to the
i mobi | i zea&kf?%%—ﬁﬁrer%a‘s‘h' g away any unbound 25 substances
(Kirkegaard & P !ﬂﬁQ ey, anti- Human 19gG
(H+L) rnonocl onalefﬁeyt g{t@%ﬂ% son at)o’n ﬁﬂgggg;%héaﬁggfbugﬁg%rl es Inc.) was
added %o t habywetedgo nﬁmiohmmmgmaﬂ mmsum&g V\bnNelmluvBrOémmuailiU@rﬁdon

bi oti nyl at a I n was added
to the vvee??’ S?%h?%%hmomgﬁ?’v %\gda boundl% %Ml%%néh%?ﬁﬁlg%{rvgfel um the
bound 30 eursspifuriKiasalysad, @asmjplw wmetdodlegied wpﬂlavl(l% @fWetrt@nanala@m% c

sol ution pi ed and
read in the‘Q@\gFﬁ?ag rgﬁ \(Jag‘?e(cé)rrir%gtgﬁ]!lécn thggg%wé%%%%gékgﬁggg{;ﬁg%% reader.
The assay rHmglollbwmg e panaalejess wergfestimaiedAng- 2 pepti body in nouse serumis
0.078-5 pg/mL. Pharnmacokinetic Analysis The conposite nean

concepprati onst | 1 RafrQfre Y@/agéﬂblﬁat@@'é?t% SR Ra@BERAPAr t ment al
anal ysi's using WnNonlin Pro SSI onal (Version k3.3, Phar si ght Corp.,

Mount ai n Vi ew, t anal ysi s,
s sampl es wer e Gury Shpnd e En G @&Pﬁéﬁﬁﬁeﬁafﬁéﬁessm‘? it
concentration Vanogéglearggegaypla'c}@e{ he LLOQ were set to zero before PK

anal ysis. The follow ng PK paraneters were esti mat d: 10 _Term nal

hal f-1ife (iz*% 2Tq grequardes thecserum gencgatrationstimg cynve ( FeokES was t he
first- ke

estimated using the linear/log trapezoidal method from time O to last, the

15 time of the last quantifiable concentration (Ciagt).

¢ The area under the curve from time 0 to infinity (AUCq..)) was estimated

as the sum of the corresponding AUC g.pasty and the predicted Ciagi/kei

values:
AUC gery = AUC 0utasty f@%@'ﬁ
20 e Absolute bioavailability (F) after SC administration was calculated as:
= %% x100

The results are set forth in Figure 2.
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order termnal rate constant estimated via linear regression of the
termnal |og-linear decay phase. The area under the serum

concent r aWD@nA5i1Be curve (AUC(O | ash) was estimated usingCrhisod/saeear/ | og
trapezoidal nmethod fromtine O to last, the 15 tine of the |ast
gquantifiable concentration (Cass). The area under the curve fromtine O
toinfinity (AUC(o_-)) was estimated as the sum of the correspondi ng
AUC(o-1 ast) and the predicted C ass/kei values: AUC(o--) = AUC(o-last) +
Pr edicted Class kel 20 Absolute, bi 0gv ilability (F) after SC

adnini strati on was cal cul ated as: Xf“lﬂﬁ:? - -)sc x100 AUC(o - -)Iv The
results are set forth in Figure 2., 160 WO 03/057134 PCT/ USQ2/ 32657

Exanpl e 12 Fenal Eenuaaus Bach e lmJﬁ?t%fg%@augaam e ds Y Al ireis a7 A431
cells on s t-he.: r td - C was

admi ni st er eéc}Hg})s/g cut gﬁ\%@hi’ﬁ?é?gaz%gge f&%ag(}: Qn%g)s{%rlgféll%&é@rumr vol unmes
and body 5 suhcatahsoustyr ardesooftiZ0l) ad/moegidar Tunterrvehinss aad bethpwn i n t he
figure_ Significant differences in tunor growh were observed between the
Ang- 2 Pept i HE@PISHYEEEEATdgrabREUAS TX Y Al et SPEndp e o s BT pept i body

(p <0.0001 y; . I u -%@{fb A cheffe's
post hoc teasﬁt%ge.r&?'%;lgﬁ ?rlglhl'g gﬂv%v?lﬁ%ﬁ?gss&%gg??gﬁggﬁﬁaﬁg S gr?id\fgy:t%:e%tnet§ effect on
body wei ght grouffiversnesellitls camteol st comtrdl peptiipdyrip RKOPAP & v8.callxammpiod 13 A431 In
Vitro Gowh .Curve A431 cell re seed i,n 96-well .tissue culture plates
2t 2000 o6l PunpEpeeted tgatire ANC ShorT BT BN HPLIRR: daeuet YilbG 1 ot a
bovi ne ser upid fBEbodyT A&l nd' 8 hiHBANRS s RS R di @t & dTHSrehat 5e RASSrSeedi ng.
The follow ng were then added back into the wells and set up in

triplilat e: imidgureger well of DVEM 10% FBS, |ng/m negative control

pepti body 4883 or peptibody TN8-Con4. The sane

Example 13
AA431 In Vitro Growth Curve

A431 cells were seeded in 96-well tissue culture plates at 2000 cells per

15 well, in 200ul of DMEM supplemented with 10% fetal bovine serum (FBS). The
medium was then aspirated 16 hours post seeding. The following were then
added back into the wells and set up in triplicate: 100ul per well of DMEM, 10%
FBS, 1mg/ml negative control peptibody 4883 or peptibody TN8-Con4. The same
set-ups were repeated on 5 plates. Medium from one plate was aspirated at 24,

20 48,72, 96, and 120 hours post treatment. One hundred pl of 10% trichloroacetic
acid (TCA) per well were then added, and the plates were then stored at 4°C. All
of the plates were collected when the last plate had been in 10% TCA for a
minimum of 4 hours. The 10% TCA was shaken out, and the wells were rinsed 5
times with tap water. The cells were then stained with 100ul 0.4%

25 sulforhodamine B (Sigma S-9012) in 1% acetic acid (Sigma A-6283) for 10
minutes at room temperature, and then washed 5 times with 1% acetic acid. The
plates were then air dried. The dye was solubilized with 300ul 20mM unbuffered
Tris (pH>10) for 2 hours on a rotary shaker. Optical density (OD) was then read
at 540nm on a microtiter plate reader. The results are set forth in Figure 4.

30
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set-ups were repeated on 5 plates. Medium fromone plate was aspirated at
24, 20 48, 72, 96, and 120 hours post treatnent. One hundred tl of 10%
trichl or owoesios713aci d (TCA) per well were then added, andPCRAISpY/a6ETs wer e
then stored at 4C. All of the plates were coll ected when the |last plate
had been in 10% TCA for a mninum of 4 hours. The 10% TCA was shaken out,
and the wells were rinsed 5 tinmes with tap water. The cells were then
stained with 10010. 4% 25 sul forhodam ne B (Sigma S-9012) in 1% acetic acid
(Sigm A-6283) for 10 mnutes at EﬁOﬂ]ﬁegEerature, and then washed 5 tines
with 1% acetic acid. The plates air dried. The dye was

sol ubi li zed wi t hpGRfe hlid2Rdd wirb ufiéRsedibedtahdoubRHL02x T8 Colo-boUr s on a
rotary shaker. Optical density ( was then read at 540nmon a mcrotiter

pl at e r eadegells Phis Matsiget @:laroa sy dey O Mtiday B Bigrings2 pawibedies bbb 057134

with ox106 CHELISERMRG, P8 BRTRH R PSS Bt BURSHAG PP RN EOVS LY
the Ang-2 pgptd Rofiodse, kkicéaWeek AndlAN-2Gafbody, ABIBS, ZX (aMdouse Watee

adm ni stered subcut aneously at the dose 5 of 14 g/nouse, tw ce a week.
Ant i - Ang- 2 tames duegk. ApB3eminiztersdmg g pesitivh cemrolt Tmer solwmek andhaedy

adm ni stered _.as. a positi | r volumes and body weights were
recor ded atw?%gﬁﬁggeﬁﬁpg#§§¥§%&%?5%?$?%gnt differences in tunor growh were

observed bet weensiaifltanindiffehcdshe tngglopepd b abyervédEdtweergaohipny er sus
vehicl e control and control peptibody 10 <0. 0001 ngyggch control using

repeated.nﬁ@?b?é@&@?ﬂ@#W@¥He%%%gpﬂﬁw§mb%§%ﬁﬂ%€mﬁ§§@? PRRION th t hese
pepti hgdi es(phéé?'odlﬁ v Qa{yhfdoﬁﬁgl}:%sg L%i Igﬁ%até%ﬂnpé%q e ANBNALSiH S?ﬁ%t%}cﬁpf‘ shown) .

The reésults™are set forth I'n Exanpl e 15 15 Fenal e nude nice were
inj ected submutstihebuatryentivtith tRost @6ptaidies2@8 nocednifscapt effechvan bodiel (2: 1) on

study day O. a , _the Ang-2 peptibod xCond- C was adm ni stered
subcutaneou@F@kﬁﬁﬁ%ﬂgsﬂﬂ§§gwﬂfﬁéﬁfe§h§ﬁr %ﬁ%ﬁgﬁ@%?aﬁ use, twice a week
Tunmor vol unes and body wei ghts were recorded at regular intervals, as

shown. Significant differences in tunor growth were observed 20 between the
two hi gher doses of the Ang-2 pept iExatypledBat ed group versus vehicle

15 Female nude mice were injected subcutaneously with 2x10° Colo-205
cells plus Matrigel (2:1) on study day 0. At day 3, the Ang-2 peptibody 2xCon4-
C was administered subcutaneously at the doses of 14, 2.8, and 0.56 pg/mouse,
twice a week. Tumor volumes and body weights were recorded at regular
intervals, as shown. Significant differences in tumor growth were observed

20 between the two higher doses of the Ang-2 peptibody treated group versus vehicle
control and control peptibody (p =0.003 for the intermediate dose and p<0.0001
for the high dose, using repeated measure ANOVA, with Scheffe’s post hoc test).
Treatment with these peptibodies had no significant effect on body weights. The
dashed line represent a reduction of the total n of the group, from 10 to 9 mice,

25 due to the death of one mouse for unknown reasons. The results are set forth in

Figure 6.
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control and control peptibody (p =0.003 for the internedi ate dose and

p<0. 0001 for the high dose, using repeated neasure ANOVA, with Scheffe's
post hoc weB)s713dlreat ment with these pepti bodi es had no cgnishr/emst ef f ect
on body weights. The dashed Iine represent a reduction of the total n of
the group, from10 to 9 mce, 25 due to the death of one nouse for unknown
reasons. The results are set forth in Figure 6. 162 WO 03/057134

PCT/ US02/ 32657 Exanple 16 Anti-Ang-2 peptibodi es vs. Col 0-205 Xenogr aft
Tunmors Fenal e nude mice were injected subcutaneously with 2x106 Col 0-205 5
cells plus Matrigel (2:1) on study day 0. At day 3, Ang-2 peptibody
2xCon4-C or control peptibody vvergxgﬂm dietered subcutaneously at the dose
of 350 g/day. Tunors from grou&adi freat Wi th control peptibody (as
described in Tabl e HntinAng2 feptibediesers. Gobhm)éenmt MO ze- mat ched
control) or Day 18 (time-matched control). Tunors from 2xCon4(C) treated
group were then MaGNERiRnRb WEY inkdediBnTHRIOLIO WIS Ine CoId appr ded at

regul ar intervals nifica nces | rowt h were
obser véd be‘te\'/béEWSM%ﬂg‘?lr@J?rﬁPéW%éi dapft :lélday ‘% tﬂ??ﬁg’ 22%4‘159@5 treat ed
group (p=0.4&4k4I tlbW&E@Chdﬁﬁfmstéfdﬂ sﬁb@(ﬁeouyuytahthsmbeé 6339 1pgédy. hoc test).

15 Tumors. prpEr B g opgRe i yane sp i aEEh ol BT Y no

snap frozenharves@QEithSak Dy 1Fi (setakatdiSA cbm‘rmol) off] Bay ab ¢iape-@achedr yo- sect i ons

4553370, BO PP M Rhr e SHERARS (RISl ﬁ%d(a@ Bagone

DAB as
chromb@en Treon phwpesswereirespsd Qﬂe%téegﬁlfglllﬂtai"la& %ﬂloéi@r pEEHCHE 20X obj ecti ve

20 magni fi c@tbRAceshRWmo ﬁg}mﬁisﬁe&%%rvecf bé&tivden etintdRfchv@Eshteapt ured, with

ten tunors pe Uni ver sal
Cor por at i Ongrou%qdﬁ% &f‘ng n4 g&feai?‘?ﬁagjgu%mgg bg' ;{%R%‘Fﬁ%%%@%@g’ﬁ *hr eshol d
for the CD3with Stlasffeedpdst h@cdtev@si*&lasnwtmhthrtheshqnepnhgbes hatlhe signéfsanof CD31

positive staknin pressed as a ratio of the total tunor tissue
within each” ecé?lgboa%‘gellgggs(ul ts 25 are set forth in Figure 7. Exanple 17

15 Tumors prepared for image analysis were bisected coronally and one-half
snap frozen in OCT (Sakura Finetek USA Inc., Torrance, CA). Cryo-sections
were immunohistochemically stained using anti-mouse CD31 (catalogue
#553370, BD PharMingen, San Diego, CA) at 2 pg/ml, with DAB as the
chromogen. The tumor sections were digitally photographed at 20X objective

20 magnification. Four “compass-point” fields per tumor were captured, with ten
tumors per treatment group. A MetaMorph (Universal Imaging Corporation,
Downington, PA) image analysis system was used to threshold for the CD31
stained blood vessels within the images. The areas of CD31 positive staining
were expressed as a ratio of the total tumor tissue within each field. The results

25 are set forth in Figure 7.

Example 17

Female nude mice were injected subcutaneously with 2x10° Colo-205
cells plus Matrigel (2:1) on study day 0. Treatment with 350 pg/mouse, s.c. twice
30 a week, of the Ang-2 peptibody 2xCon4-C, or equivalent control peptibody
started either at study day 3, 10 or 15. Tumor volumes and body weights were
recorded at regular intervals. Significant differences in tumor growth were

observed between all Ang-2 peptibody treated group versus vehicle control
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Femal e nude mce were injected subcutaneously with 2x106 Col 0-205 cells
plus Matrigel (2:1) on study day 0. Treatnent with 350 pg/nbuse, s.c. twce
30 a weekwoOaB/osh1e4 Ang- 2 pepti body 2xCon4-C, or equival ent pconiSomb2epept i body
started either at study day 3, 10 or 15. Tunor volumes and body weights
were recorded at regular intervals. Significant differences in tunor
gromh were observed between all Ang-2 pepti body treat ed group versus
vehicle control 163 WO 03/057134 PCT/ US02/ 32657 (p=0.089 for day 15 group

and p<0. 00 nd 10 ed neasure A,
Scheffe's pé b%ﬁggmtdélé’t ? STYR eﬁﬁ%#ml @‘%’e%@%ﬁg%%m%sd U@ge ﬁ%’&%l\lg\/

si gni fi cantmeidRCANOV DGHH S@te@ﬂatssposim& Qi Uttt vadtthder th in  Figure 8
(body wei ghts not shown). Exanpl'e 18 A summary of conpl ete response (CR)
rates was ofspiibodids h@lmlgnflcﬁbxbd ectApSREy ateights. gl etiopylts aie ers forbubie,

adm ni ster |nt ritoneal ly three tines a week, or with peptibody
2xCon4( Q) , g@’ﬁﬁw‘ls gﬁgs %&} Vélt) mul tiple dosing 10 schedules in

di ffergnt Iong termstudies (> 10 weeks of dosing) in both the A431 and
Col 0- 205 xenograft nodels. CR as used herein refers to an outcone in which
no neasurabl e tunor remai ned foll owt ment. The results are set forth

in Figure 9. 15 I\n 1 the

Col 0- 205 Tunor lV'%g{S ﬁ%ﬁﬂf@on@lg@? grrt%f)ce r?[%js gg% }3%;5 %@ﬁlﬁ ﬁ{étg%ds y W th
2x106 Col o- 26536 @eil7l g/fehdk dvak m@st, e(d?mﬂt)steﬁﬁal intrasbyitelayll P thrédd tiseugdy day 14,
treatments were started wth a) 350 g/nouse, s.c. twice a week, of the

Ang- 2 pept | Bely opyehpapthody2xEon4E) ngivrysubRREnsously #aulipledesisg or c) a
conbi nati on ﬁ A0 r d at

regul g? mt%&%%‘ﬁ&tlggl%%l lo%%{ﬁg% ere qﬁcltggg%éﬁg\?t%ﬁg)wg&h tﬁ(\’Q/\g&?gl‘aobser ved
bet ween al | ariid @slb2O6 txegogpalp sodelss R welwed hereaorfaroto ar( qnﬂﬁbrﬁkf)ﬁmlwlush ng
repeat ed neasure ANOVA, with Sc fe''s post hog test). In t|on t he
conbi nat i on" MEARPIG PG rHadn %’ﬁ]iof’v”&% atyRel; fc]% tstaFF’aSr‘?tgt one 25 of
t he nonot hep@g%,agents (p<0.0001 vs. 2xCon-4-C and p=0. 0122 vs taxot ere).
The dashed I i'ne represents a reduction of the total n of the group, from 10
to 9

15 Example 19
a) Combination of Pb with Taxotere in the Colo-205 Tumor Model

Female nude mice were injected subcutaneously with 2x10° Colo-205

cells plus Matrigel (2:1) on study day 0. At study day 14, treatments were started
with a) 350 pg/mouse, s.c. twice a week, of the Ang-2 peptibody 2xCon4-C, b) 20

20 mg/kg qwx3 1.p. of taxotere, or ¢) a combination of both. Tumor volumes and
body weights were recorded at regular intervals. Significant differences in tumor
growth were observed between all treatment groups versus vehicle control
(p<0.0001 using repeated measure ANOVA, with Scheffe’s post hoc test). In
addition, the combination therapy group was significantly different than either one

25 of the monotherapy agents (p<0.0001 vs. 2xCon-4-C and p=0.0122 vs taxotere).
The dashed line represents a reduction of the total  of the group, from 10 to 9
mice, due to the death of one mouse for unknown reasons. Treatment with these
peptibodies had no significant effect on body weights. The results are set forth in
Figure 10a.

30

b) Combination of Pb with 5-FU in the Colo-205 Tumor Model
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m ce, due to the death of one nouse for unknown reasons. Treatnent with
these peptibodies had no significant effect on body weights. The results
are set fwotob/os134 Fi gure 10a. 30 b) Conbi nation of Pb w t RCFAREL/32851 he

Col 0- 205 Tunor Model 164 WO 03/057134 PCT/ US02/ 32657 Fenal e nude m ce
were injected subcutaneously with 2x106 Col 0-205 cells plus Matrigel (2:1)
on study day 0. At study day 14 started treatnents with a) 350 tg/nouse,
s.c. twice a week, of the Ang-2 peptibody 2xCon4-C, b) 50 ng/kg qdx5 i.p.
of 5-FU, or c¢) a i 6 V\er ghts were
recorded at regufgﬁgﬁrgnpael‘%{\?g s\%rgs s‘ﬁedg’ {angai”sr canltlagpq ngér;]éer%@es in tunor
growt h ver ecaibgdus/efdirivel @e®onatidy darye)atmnasﬁma}gdaymtamﬁsreatmam wite contr ol
(p<0. 0001 usr repeat ed neasure ANOVA, with Scheffe's post hoc test). In
addi ti on, @dr&irnﬁarq, Bf R Bgek, §F BlepAngs Pepihody 25604, & 89 er ent t han
ei ther one 0 e p 37 n- 4+

p=0. 0453 vsl% Q}%faxgq% %fi%@?érn ga&) c%igb({r? (?_fgog]d?u}{l\%vg]ﬁ%\%ﬁ%d%@erved in
t he 5-FU tr eaighth Wére ugrofded %t %gu&trbld@!rvdﬁ}’as?@xbwas well as wth the

conbi nati on therapy roup (16% at study day 20), followed by a conplete
recovery of the BN GRBY Ff?@merne trregwregvtfaweremerre@ Petwieen il gure 10b. 15
Exanpl e 20 I g, Charles
River, WI ﬁ%‘%ﬁﬁ%@ﬁ?@%@gwﬁ%\@ﬁgrOb§ Mfin é?@g%%ég‘% é‘égg in an

envir onnentAN@VAoMthGlchceffb § pwirh$d tempehanddrmrﬂiﬂhe cafBinateinghéragy hum dity 50

2099 on a 12-hourli ght dark cle. Ani 20 fed a comrerci al rodent
ch(;()w ( For rrug@PPd‘r?%%i‘ﬁjma‘ﬁe‘kd Bentml ‘gﬁwfw tRgygronet E‘B@Wéﬁenftq | ter-purified

tap waper aghloid375uR) 240 RLACYNAFDI048B aycs-ptr@snh%srem Ieeureu%ﬂtﬁbw@}re 1.2%
and 1.0% respectively. Adjuvant arthritis was induced by a singl'e 0.5ng

i nj ecti on oWweighhwakpbiepgd IW@O%HUttEﬂatedrgr@m)@&%M@mdy dag 2Rhay Wil 8o
Labor atori es

tro rafftin oil (Crescent
Chem cal ol b times R ERER Lokt 0y PRaT RN B bR "t i | - T
clinical onsshplefe rasdviary 6fithe BES REigHBY TheassulthdicGat foethby Flgurmlomaw swel I'ing
and anbul at ory difficulties. Except in the 2xCon4(c) treated

15 Example 20
Adjuvant Arthritis Model

Male Lewis rats (120-130g, Charles River, Wilmington MA) were housed
two per filter-capped cage in an environmentally controlled room (temperature 23
+ 2°C, relative humidity 50 + 20%) on a 12-hourlight/dark cycle. Animals were
20 fed a commercial rodent chow (Formulation 8640; Tek Lab, Madison, WI) and
received filter-purified tap water ad libitum. Dietary calcium and phosphorus

contents were 1.2% and 1.0%, respectively.

Adjuvant arthritis was induced by a single 0.5mg injection of heat-killed
Mycobacterium tuberculosis H37TRa (Difco Laboratories, Detroit, MI) suspended
25 in 0.05 mL paraffin o0il (Crescent Chemical Co., Hauppauge, NY) intradermally at
the base of the tail. The clinical onset of arthritis was at day 9 as indicated by
hind paw swelling and ambulatory difficulties. Except in the 2xCon4(c) treated
group (which was treated from Day 1 after immunization), treatments were given
as daily subcutaneous injections beginning at day 9 after immunization (prior to

30 onset of arthritis) and continuing through day 18.

Clinical Monitoring of Adjuvant Arthritis.
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group (which was treated fromDay 1 after inmmunization), treatnments were
given as daily subcutaneous injections beginning at day 9 after
i mruni zatwon3ppnsor to 30 onset of arthritis) and conti necagiSotiswayh day
18. Cdinical Mnitoring of Adjuvant Arthritis. 165 WO 03/057134
PCT/ US02/ 32657 The progression of inflammati on was assessed clinically by
the intermttent neasurenent of hind paw vol une using water plethysnography
according to the nethods described by Feige et al., Cellular Mlec. Life
Sci., 57:1457-1470 (2000). Inhibition of paw inflammati on was cal cul at ed
based on 5 the aFleapnogrssion heinflemwetiAUEs assebsed clinsally bpdeoi dal rul e
according t nt reat ed AdA
- nor mal )}]lﬁtet“%gbenft ﬁ%@é@“ﬁt%hmﬁd’(ﬂg@’g‘g “ﬁqg bater M RIogtanhi | " €2 y
during t he @codalng torthamethods desgiibehbyBeige slxﬂpl@ﬂehﬂzﬂolendp‘eﬁmt because body
wei ght | oss h l I QL nt
i nfl ammat i OSHP?%S??EPR) (é@?(ﬁ qwbltugngﬂjgdv Iﬁﬁmﬁﬁ&&{\/\‘g%&z(g%#@q ?%S%BI&nder CQ2 on
day 183 Lostbe@feabmdaﬂmnelrval(AﬂTé?r)slsmg tiieBNapezoids] micoarcomdihgio theecr opsy (day 18
post i muni H% k) H nd paws were renoved at the fur line (just proxinal
oc

to the ankle ), imrersed in 70% et hanol, and then scanned in

hori zontal 15 ori ent atl on using a fan heam X-ra3/ densi t onet er él\/bdel

QDR- 4500A; Hol ogi c LI ~alteatsdAdony- nosmal £égleeated A0A — nqipl i AdP@r the scan,
a rectangul ar box (29x25 m cent ered at the cal caneus was positioned to
delineate the si haeadﬁﬁidmetcmaléabglzwight wvasl dpeopnedtaityduadngahe Dhieg  (Hol ogi ¢
sof t war e) ted bone are n nt . m neral
density. 20%%% ?tes%lﬁeg WereP @%%?rg[slgeen pom{ ?%Céiusneg%ﬁﬁ Q%%l%ﬁggssglggrg?or

val uelof 0.dbwnvapatadletitht prapedssioeat goist 1gﬂa1ﬂmraann irdihi S atheitic esodobt ween

groups. A KAH%?a? WV\I% sa{:%ﬁice@%@:@@daﬁd%w;m”ney U. test using comerci al

statistical ware oft, Tulsa, OK) were perforned
on the clinical data (conti nuous variables). 25 The results are set forth
in Figure | |a, hassofape mineral deaivcBMIR) 25 cxeggnedrionemnyy Gley 18

PCT/ US02/ 32&50? immunization). Hind paws were removed at the fur line (just proximal to the
ankle (hock)), immersed in 70% ethanol, and then scanned in horizontal
15 orientation using a fan beam X-ray densitometer (Model QDR-4500A; Hologic,
Waltham, MA). See Feige ef al., supra. After the scan, a rectangular box (29x25
mm) centered at the calcaneus was positioned to delineate the site to be analyzed,
and proprietary algorithms (Hologic software) calculated bone area, bone mineral

content, and bone mineral density.

20 All results were expressed as the mean = standard error. A p value of 0.05
was used to delineate significant differences between groups. A Kruskal-Wallis
ANOVA and a Mann-Whitney U. test using commercial statistical software
(Statsoft v3.0; Statsoft, Tulsa, OK) were performed on the clinical data

(continuous variables).

25 The results are set forth in Figure 11a, 11b, and 11c, respectively.
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Exanpl e 21 Corneal Angi ogenesis Mdel Effect of CONM(C) on VEG-- I nduced
Angi ogenesis in Rats 5 Ang-2 pepti body CONM(C) was evaluated in the corneal
nodel of warngisgenesis in rats. Angi ogenesi s was i nduced [PgTiusp?/a2657 ng a
VEGF- (or BSA control) soaked nylon disc into the corneal stroma
(n=8/group). Peptibody TNBCOM-C was adm ni stered by sub-cut aneous
injection at 1.0 or O0.1lng/rat/day for seven days. Two ot her groups of
animals were treated with the sane dose of 10 negative control peptibody
4883. All groups were pre-treated with a single 1oading dose of either 3.0
or 0.3ng that was three tinmes the maintenance dose of 1.0 or 0.1ng (see
figure). After seven days of treat Eegimple®® vascul ar endpoints were
determ ned fromeach digital inmage of t I)ﬁe rat cornea: the nunber of vessels
intersecting the nid-point beEgEsal Angoganesis ¥del he | i nbus, and the bl ood

vessel 15 area. Tr i Lol £ . Lnhi bi ted

VEGE- i nduced angi o SRLIBPEONS 8 8- EGE- nﬁ Sd AR dib SALIS Y | 454), wher eas
treatnent wth thsag-Tesptibody CONA(Opdys badianal mithntdrheamiodef dfect on ei t her
end-point. There was no evidence of overt toxicity based on bodsypgwei ghts

of the treafRHOSHEHAILTASTYanpRRNGHS Wag ndueed by pprlaiting Y EGFe(01BSA0 Exanpl e
22 Epitope (l)\(ﬁg)gj - : 1 L - 4 amaqeal  (am no
acids 1- 254)C an Src&:;-al{"%;cyellrlgr,%loﬂrlla g?%ﬁﬁﬁ?%ﬁ%@%ﬁ%é@%ﬁ )5‘?}’1}#33&/&%@ 2 (hAng-2)

pr ot ei ns wel&BEXBWE waxt wimifBteae dOMVsubbrauvaeonsainyeatiomat e pr @dsigbmt/degct or wit h
Ctermnal 6xH s tags...The éhree regul.ta t constrHct.ahtgll us a, vect.or control
wer e transi ENEPYPIERRF e d YOI EEOUPS §B TN WereESARAMIEHEE stBufse®r e t hen
col | ectoed f pognilvBeohttAPeh@sIadisse! gl &8 BreuPiebRitRR stgwel of Ang-2 in
the nedi a \/\/aggﬁgsti(r)rat e%‘é y anti - 6xhi sgr%ﬁl}%svyb\r gﬁd West ern bSII%tti ng. 30 The
bi ndi ng epi taagimgstosant ¢ithang-Oordhimptat wes thnee thept thp ouiirienanagdosgai er mi ned by

their abili t i ! r I Si f__human hAng-2.by. ELI. 167 WO
037057134 PLY0QoBPEhe Feuled Al 2 80T w0 N i g Bepioal
hi gh- bi ndi ngef6dat@hlinabien catiatigitemage of the rat cornea: the number of vessels

intersecting the mid-point between the disc and the limbus, and the blood vessel
15 area. Treatment with TNSCON4-C significantly inhibited VEGF-induced
angiogenesis in a dose-dependent manner (p<0.04), whereas treatment with the
control peptibody had no significant effect on either end-point. There was no
evidence of overt toxicity based on body weights of the treated animals. The
results are set forth in Figure 12.
20

Example 22
Epitope Mapping

Full-length (amino acids 1-495), N-terminal (amino acids 1-254) and C-

terminal (amino acids 255-495) human Ang-2 (hAng-2) proteins were cloned into

25 a CMV-driven mammalian expression vector with C-terminal 6xHis tags. The
three resultant constructs plus a vector control were transiently expressed into
293T cells. Conditioned media were then collected from the transfected cells, and
the expression level of Ang-2 in the media was estimated by anti-6xhis ELISA
and Western blotting.

30 The binding epitope of anti-Ang-2 antibodies and peptibodies was
determined by their ability to bind the three versions of human hAng-2 by ELISA
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coated with 100 t1 of conditioned nedia per well, and incubated at 37C for
1 hour. Conditioned nedia was aspirated, and the plate was bl ocked with
200 t1 pao oswebi3of 5% BSA in PBS at roomtenperature for PCThis02/326%he

bl ocking 5 solution was then aspirated. 100 1 per well of anti body,

pepti body, or Tie2-Fc was added at 1 tg/m in 1% BSA in PBS, and incubated
at roomtenperature for 1 hour. The wells were washed 4 tines wth 200 |
of 0.1% Tween in PBS. 100 pl per well of HRP-conjugated goat anti-hunan

tor a5 m nufeo el SE B HE B AR e, RO P PR ST 108 Teen 1n

PBS 4 tinescodé@Dwith ped unef dondftiohd@meditlisl kvatl CantEisicitag Addedror@ D. was read
at 370nm The results are set forth in Figure 13a, Figure 13b, and Figure

13c. Exanpheurp$opditpned medigevasaispiratedisind the ilgte wagsiblerliedmsthi20hgdent in t he
Bi aCore assa i ngi affinity was al so _eval uated i Sepi dyne Ki nExA
assay. Bin8 fn%elg?{% %@11-@1?$’B%r??% te{“Bel}f}Hll\%gﬁ-f; 3 hlg‘asggﬁj%&ﬁ Ki nExA

(Sapi dgne, BQifsh whdhen ReAGId: j wolp) were pre-
coated with huAngWZQ)gﬁrcli bl ogélgecciig \t/)vi!'tﬁr?elg\g%?5%%@%?%3’5%%5&3}&{0&6% -C 20

sanpl es wer was nddelat éulg/mltid 1 %eB S Aus PBSnaehihewiaicdns r¢dn erppdratu foM)  of
huAng-2 at room_tenperature for 8 hours before run throu t he

. : igh
huAng- 2- coat'@y: H&gd&lls Werwashsdri times Wil 20 alofifblkd ireptin BBSy 1AM
quantified ent.: | abe t _anti-human- kc-anti body
(Jackson' | iviec FEIERE Shhiugitithoat BRANAH08 o 30} A IIBIETEGAN:
pr opor t i onahdded, drhignadnatentt radm emmfativedor AepindadyTirtwelRSv@g tichi bri um  The
di ssociati on equil.ibriumconstant (KD) was obtai ned from nonlinear

regr es8i on ¥esheAavitoifatliafi0atyo duyega dn BBS Agiresd JAP 1¢ pexwelbab TMA e
h i ndi I i . KD t hen det ined to b
onogeneousmt}g{r%gg%lgfﬂggrﬁd%g%@_ﬁcxb!%gl%QJ ﬁt‘@%ﬁ}. ] was en determ ne 0 be

appr oxi mat e ndi ng w uAng-2. 30 As is shown in

Fi gure 14, usi ngThéiesklisndex Actdfeshyn Prpid Bagdyigdwedand andBigushdan t o have -2 pM
affinity for hAng-2. 168 WD 03/057134 PCT/ US02/ 32657 Exanpl e 24 Pegyl at ed
Pepti des

Example 23

15 Due to certain sensitivity limitations inherent in the BiaCore assay,
binding affinity was also evaluated using a Sepidyne KinExA assay.

Binding of 2xCON4-C (Pb5714) to huAng-2 was tested on KinExA

(Sapidyne, Boise, ID). Reacti-Gel 6x beads (Pierce, Rockford, IL) were pre-

coated with huAng-2 and blocked with BSA. 10 pM and 30 pM of 2xCON4-C
20 samples were incubated with various concentrations (0.3 pM - 3 nM) of huAng-2

at room temperature for 8 hours before run through the huAng-2-coated beads.

The amount of the bead-bound peptibody was quantified by fluorescent (Cy5)

labeled goat anti-human-Fc antibody (Jackson Immuno Research, West Grove,

PA). The binding signal is proportional to the concentration of free peptibody at
25 equilibrium.

The dissociation equilibrium constant (Kp) was obtained from nonlinear
regression of the competition curves using a dual-curve one-site homogeneous

binding model (KinEx™ software). Ky was then determined to be approximately
2 pM for 2xCON4-C binding with huAng-2.

30 As is shown in Figure 14, using the KinExA assay peptibody 2xCon4 was
shown to have ~2 pM affinity for hAng-2.
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L1-7 peptide was synthesized with a 431 ABI synthesizer using a standard 5
coupling protocol and double coupling fromresidue 14 (net) to the N-term
resi due IWwWO@m37130hunbering fromthe N-term nus to the Ct@CEUsOy32657

Conj ugation of L1-7 Peptide with Methoxy-poly eth | ~glycol)-nmaleimde;, MN
5 KDa; terned "nmPEGK-(LI-7 Peptide)" 10 A solution of 0.8 ng of L1-7
peptide in 400L of buffer 1 (20 mM phosphate, 5 nM EDTA, pH 6.5) was
treated with 13.5 ng of nethoxy- poly(ethylene glycol)-maleimde (MNV=
5KDa; Shearwater Corp.); 0.27 m of a 50.0 ng/nL solution in buffer 1. The
reaction mxture was incubated at 4C overnight, then diluted with 1.6 nL
of buffer A (20 MM Tris hydrochloride, pH. 15 7.2) and dialyzed in a
Slide-A-Lyzer cassette (3500 MACO, Exapmde4 agai nst the sane buffer. The

di al yzed reaction m xture was pupcfyigdd P¥ptid®e exchange chromat ography on a
1.0 mL H Trap Q Sepharose BP col unmm (Anersham Biosciences Corp.). The
product peak wasLel7yeprds wad mt}ibsﬁedirkmn‘hraamﬂ@]BBsyn't}&sﬁeglﬁsaﬁlg' gstnd#ém 100%

buf f er Ato 10 %buffe 0.5 M r..4 20 col um

vol umed. Tren BBk Pl SR AR g Ot bE T bmR FrddvdRoc |

cont ai ni ng ®sizBe r}ﬁcps)omtenbﬂrmg fyamn theaN e mmrineep tHCaeminiif.ugal Devi ce (Pal |
Life Sciences). Conjugation of L1-7 Peptide with 1, 11

- bi s-nal ei m dot et raet hyl enegl ycol ; terned 25 " PEO4(LI-7 Peptide),"
solution of 1.0 rrg of L1-7 petlde in 500 L of buffer 1 (20 nM phosphate,
5 nM EDTA, 5PNIHO3 o4 L1 7 09 Wi Ti‘;!gz:lni‘ hl’l olygolpimial de;

mal ei m dot evrwes mnaetw@hacmﬂ)EGB[Ke(Ige’y PeRicdr> nL of a 0.1 ng/nmL solution in
buffer 1). The reaction m xture was incubated at 4C for 3.33 hrs, then

di al y2aéd 30 in aASIolmiienAfDﬁzmg of B$Sepeiptid¢ BHODUMMEOufRr £ (2®kInMagai nst buf f er

A (20 MM Tr SOﬁM n mxture was
pu§| fied bybl?OS XC angeﬁghpﬂpd_‘?o\afgga% %ﬂhﬁ%géﬁgﬁfﬁg@%kg Sepharose HP
col um (Arrm1§(@§m1®ecgém0@rm@1§mdp@’f)\’\’ “I%@%&l%ﬁﬁ“@t%mél@ eak ofas el ut ed

in three 1.80068/M0 s@fﬁ@ﬁ?ﬂ@ﬂff«?@ / m&&%@%xtdﬁﬁaﬁ arbang aMdce a gradi ent
from 100% buffer A to

00% b uffer A+ ). .over 40 col um
vol umes. Th&VEBEBY HEa G0 13&@5 péﬁ feget £20 re%{ﬁ?;@ﬁhy%ﬁ)@ﬁjow BEo
cont ailfi ng D21 2nd@algreat 1ﬁlal”ﬁﬂiﬂe MiTtyeecavetic @380 MKV CO, Pierce) against the

same buffer. The dialyzed reaction mixture was purified by ion exchange

chromatography on a 1.0 mL HiTrap Q Sepharose HP column (Amersham
Biosciences Corp.). The product peak was eluted in two 1.0 mL fractions via a
gradient from 100% buffer A to 100% buffer B (buffer A + 0.5 M NaCl) over 40
20 column volumes. The combined product fractions were concentrated to 250 pL.
containing 0.23 mg protein/ml with a Microsep 1K Centrifugal Device (Pall Life

Sciences).

Conjugation of L1-7 Peptide with 1,11-bis-maleimidotetracthyleneglycol; termed
25 “PEO4(1.1-7 Peptide),”

A solution of 1.0 mg of L1-7 peptide in 500 pL of buffer 1 (20 mM
phosphate, 5 mM EDTA, pH 6.5) was treated with 0.0375 mg of 1,11-bis-
maleimidotetraethyleneglycol (Pierce) (0.375 mL of a 0.1 mg/mL solution in
buffer 1). The reaction mixture was incubated at 4°C for 3.33 hrs, then dialyzed

30 in a Slide-A-Lyzer cassette (3500 MWCO, Pierce) against buffer A (20 mM Tris
hydrochloride, pH 7.2). The dialyzed reaction mixture was purified by ion
exchange chromatography on a 1.0 mL HiTrap Q Sepharose HP column

(Amersham Biosciences Corp.). The dimeric product peak was eluted in three 1.0
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Centrifugal Device (Pall Life Sciences). 5 Conjugation of L1-7 Peptide with
Pol.. (th I ~glycol)-bis-naleimde: MN3.4 KDa; terned "PEG3.4K(L1-7

Pepti de) 2voA3msiist i on of 3.0 ng of LI-7 Peptide in 1.5 niPpofi/usat/smws7 1 (20
mM phosphate, 5 mM EDTA, pH 6.5) was treated with 1.125 ng of
poly(ethylene 10 glycol)-bis-maleimde (MN= 3.4 KDa, Shearwater Corp.);
0.563 nL of a 2.0 ng/nL solution in buffer 1. The reaction m xture was

i ncubated at 4C for overnight, then dialyzed in a Slide-A-Lyzer cassette
(3500 MXCO, Pierce) against buffer A (20 mM Tris hydrochl oride, pH 7.2).
The di al yzemlrfe@@pnbwa argradientdromad OQfarhuffiee 4 tb;IOO%rbUéﬁctBa(hgﬁercmﬁtﬁrét ogr aphy
on a 5.0 rrtmrg Ry& A obERA 6 R Hh Cihed (8BS hapu st ences. Corp. ).

The product hr ee tions via a _gradient from

100% buf f erC%C@@raI@b%Séwaleﬁwanw& Femg grotein/mL pithpdMicrasedr K40 col um

vol unes. Theeg@riHanBevips qd,gjlq’glfe §¢isgdekpns were concentrated to 850 L
containing 0.24 ng protein/nL with two Mcrosep 1K Centrifugal Devices

(Pall Bife Sciences). 20 MALDI - TOF nmass spectroscopy results were as
follows: Sanple# Identity Exp. M5 Gbs. M5 1 L1-7 (unPEGyl ated Pepti de)
3, 545 3, 538CanjuativAEEI K- PdptitleReiti Pdlejetidy] &@0rl8col BBis-nIlGEAL: MW73.Fept | de) 2

7,443 7, 446K§g 8)2 10,550 10,552 6,882.61 3,550.13
It will be mkﬁm%j;m%e%m?@ ke 7Bl ipted "2" for the PEG3.4K(L1-7

Peptl de) and PEO?&(sJailu'uZ)n%?BtO'rﬁgbf Ln Fegﬁﬁé it D&ttt B?Blﬁf&rle%bwpept' des per
pol ymer chain, one located on e e

Det er mi nat i B‘FPSEIWe AOOBRERE 7 Dl %@I’WE‘B@%@?E’%l lﬁﬁéng @PlY@Fther?ﬁl bition of
hAng2:10Ti e2glyeol)bisemaleinhiad (VW =4 Kila, Ehémma@drfﬁ@dﬁatr@n opepiti des were

det er m ned %I}]ﬂesoll\lggﬁ {natlmlf% tll e%léellc Yon Hixture was incubated at 4°C for
overnight, then dialyzed in a Slide-A-Lyzer cassette (3500 MWCO, Pierce)
against buffer A (20 mM Tris hydrochloride, pH 7.2). The dialyzed reaction
mixture was purified by ion exchange chromatography on a 5.0 mL HiTrap Q

15 Sepharose HP column (Amersham Biosciences Corp.). The product peak was
eluted in three 3.0 mL fractions via a gradient from 100% buffer A to 100% buffer
B (buffer A + 0.5 M NaCl) over 40 column volumes. The combined product
fractions were concentrated to 850 pL containing 0.24 mg protein/mL with two
Microsep 1K Centrifugal Devices (Pall Life Sciences).

20 MALDI-TOF mass spectroscopy results were as follows:
Sample# Identity Exp. MS | Obs. MS
1 L1-7 (unPEGylated Peptide) 3,545 3,538.7
2 mPEG5K-(L1-7 Peptide) 8,500 8, 851
3 PEO4(L1-7 Peptide), 7,443 7,446.29
4 PEG3.4K(L1-7 Peptide), 10,550 10,552
6,882.61
3,550.13

It will be appreciated that the subscripted “,” for the PEG3.4K(L1-7
Peptide) and PEO4(L1-7 Peptide) indicates that there are two peptides per
polymer chain, one located on each end of the polymer.
25

ICsq Determination
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described in Exanple 2. For the Neutralization ELISA, mcrotiter plates to
whi ch  human Ang-2 pol ypepti de was bound were prepared as described in
Exanpl e 2w oBos718he Affinity ELI SA. Candi date anti-Ang-2 PCTUSPES&sSAt ed and
Free petides were titrated from 1000nMto 0.2pMin 4-fold dilutions in a
solution of PBS containing about 1% BSA and about 1nM Tie-2 (provided as a
Tie-2-Fc nolecule where the Tie-2 portion contains only the sol uble
extracel lular portion of the nolecule; R& Systens, catal og nunber

313-Tl). After about 100 microliters of 10 the anti body/Tle 2 sol ution was
added to each wellhe I¢4éorgnhibétonmheingaddllied-Belintesgesionifghithe dt1-7 froen

tenper at ur ean APEGH RGN ﬂé@ﬁ&&%éx&ﬂ@tehﬁﬁ@& b%%%t&ﬂ%tﬁinrﬁﬂ@A gbout 0.1

percent Tween-20. " After washing mcroliters per well of
anti-Tie-2 8%91 Rosmple- nE%IhthP ﬁ\keutralé@ﬁlsn@&@s@%%yr Raies fywhight o a
final Concﬁmhﬁﬁwngmlﬂﬂ ;&Jpaaé w:hs Bblﬁrmérarprmfedrﬁs,deMea REERAMbIES were

i ncubated abho 100 croliters
per wePl of B gg‘? 2‘5%9 y% w&gﬁﬁfﬁgﬁ'ﬁﬂ?g@éﬁeﬁﬁ? Bg # 31432)
was added atNea: tgtrdted from IOGOnM roY() Z}M) in #-feIBSilobodsan nisnptiab@iPBS per cent BSA.

Pl ates were, d’rﬁ p%ta%gutalt% B&%’gﬂi}%}}éﬁ@% (ﬁfov?&%ﬁ% aJn%%Llﬁc mfi‘le&ﬁr whi ch

they were ive tinmes wt
Tween- 20. Ab@ﬁlte thodied peripn centging enlyibe FOlébleZ@tfaquububQﬁtanwétf(edescr| bed

above) was hﬂ%uﬁ:dﬁgﬂ) zfeﬁplcafalmﬂér@\m@m; OAft@iea\behpn)o HRsQBIRee was
thenrad| ase oner at 37
(G

pe
@*—“I‘ﬁﬁﬁ- E%O eackpyslly @el‘ﬂ%te%‘g@)e nedpigded: an
N- t erkm' nal @ﬁhgh’nﬂ rbon tenpgrhiurg ahd)‘ﬁﬁﬁ@asﬁﬂdfl@e tllﬁ@l?!lHBS'l&ﬂﬁalnﬁ@ and LEd
fl anki ng se S LesSsnt th_i.n t i_na 5 a clone and in
the pepti bo%%%@elep %%H?Tg( %EQ A %t% R aﬁeﬁologé%lu]lotl ger\gmg? ‘gqugfl fol | ows:
171 WO 03/ osrmt?zb thoQMZPmem?genﬂe@mad@og €3507Q3MWvak addedreptfirgé 0. 49

nMPEGHK- (L1- Zofc%ﬂ&étﬁﬁ)of hbout 1 Iﬁ{%%rglln p%r Eﬁ PirladRd 1?121@5 QR4 inBiSRedlobt 7
Pept i de) 2 0,0
hour at room temperature Next, about 100 microliters per well of goat anti-

mouse-IgG-HRP (Pierce Chemical CO., catalog # 31432) was added at a dilution
of 1:10,000 in PBS containing about 1 percent BSA. Plates were incubated at

room temperature for about 1 hour, after which they were washed five times with
PBS containing about 0.1 percent Tween-20. About 100 microliters per well of
20 TMB substrate (described above) was then added and color was allowed to

develop. Absorbance was then read in a spectrophotomer at 370 nm.

L1-7 peptides (C-GGGGG-AQ-TNFMPMDDLEQRLYEQFILQQG-LE)
(SEQ ID NO: 359) included: an N-terminal Cysteine for coupling to PEG; and a
5Gly linker. AQ and LE flanking sequences were present both in the original
25 phage clone and in the peptibody. The hAng-2:Tie2 Inhibition ICsq results were
as follows:
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WD 03/ 057134 PCT/ US02/ 32657 \What

bi ndi ng Ang-2 wherein said pol ypeptide

is clained
conpr

1. A pol ypeptide capabl e of
ises the am no acid sequence

VWDPWE 5 WBE®05T3NO. 65) and wherein said pol ypeptide is fPcomss2/sw560 am no

acids in length, and physiologically acceptable salts thereof.
pol ypepti de capabl e of binding Ang-2, wherein said pol ypeptide
conprises the am no acid sequence WOPWC (SEQ ID NO 66)
physi ol ogi cal ly acceptable salts thereof.
bi ndi ng Ang-2, wherein said pol ypeptide

Cz 2V\DPWI

15

aci d residue, g
pol ypepti de acd

nd—20phystotogrcat

Pertidty to claim 3,

Y, aCCEpL3

“%Eﬂgﬂh sai

conprises the ¢

(¢

is an acidic or

lm_@q)e?ﬁ{iéi sequence

naut nnl ar :xm
Hed

R VDPWIC

ho ::r-url rncu

acceptabl e salt

B]PE@iKeGﬂ -7 Beptidlepo

conprising an g
Ca5WDPWICal2al
wherein: al,

~

Q

e feess)

SEquUE
20571

of the
6:ffeACT/ uso2/

PRGN (BB 7#epti@HS N

0.085kependent
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2. A

10

and

3. A polypeptide capabl e of

conprises the am no acid sequence
(SEQ ID NO 67) wherein z2 is an acidic or

neutral polar am no
ble salts thereof. 4. The

d pol ypeptide further

25 (SEQ ID NO 68) wherein z2
due, and physiologically

MpEpt i de capabl e of binding Ang-2

formul a: al a2a3
32657 (SEQ ID NO 69)
| y am no acid residues;



a5 is an amno acid residue; 5 al2 is absent or an am no acid residue; al3
is absent or a neutral hydrophobic, neutral polar, or a basic am no acid
resi due; WwO43/087134 neutral hydrophobi c or neutral pol ar anPo®/t02/8k65Esi due;
and physiologically acceptable salts thereof. 10 6. The pol ypepti de
according to Claim5 wherein: alisV, I, P, WG S Q N E K R or H
a2isV, P, M G S QD E K R or H a3is A V, P, M F T, G D E
K,or H 15a%$is A V, G Q N D or E alzis S Q N D E K or R
al3 is L, T }%EusH alé isV, L I, W or M and physiologically acceptable
salts there The pol ypept| de according to Claim5 wherein: al is

Q a2 is E D, or al3 is H and al4
s M and phys o|f§55e/amtg¢e&a@bq%fﬁ%5§&ﬁn§2% Whriisr i EpRduG 03/ 057134
PCT/ US02/ 32657 gomﬁn@@lt%pgﬁthng@Wk@ of binding Ang-2 conprising an
am no acid sequence of the formula:

b1b2b3b4b5b6Ch8WDPWICh15b16b17b18b13PPWTSEQ | D NO  70)
5 (SEQ ID NO: 65)
and wherein said polypeptide is from 5 to 50 amino acids in length, and

physiologically acceptable salts thereof.

2. A polypeptide capable of binding Ang-2, wherein said polypeptide
10 comprises the amino acid sequence
WDPWTC
(SEQ ID NO: 66)
and physiologically acceptable salts thereof.

15 3. A polypeptide capable of binding Ang-2, wherein said polypeptide
comprises the amino acid sequence
Cz"WDPWT
(SEQ ID NO: 67)

wherein z* is an acidic or neutral polar amino acid residue, and

20 physiologically acceptable salts thereof.
4. The polypeptide according to claim 3, wherein said polypeptide further
comprises the amino acid sequence
Cz"WDPWTC
25 (SEQ ID NO: 68)

wherein z? is an acidic or neutral polar amino acid residue, and

physiologically acceptable salts thereof.

5. A polypeptide capable of binding Ang-2 comprising an amino acid
30 sequence of the formula:

a'a’a’Ca®WDPWTCa'’a"a"*
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5 wherein: bl is absent or an amno acid residue; b2 is absent or a neutral
hydr ophobi ¢, neutral polar, or a basic amno acid residue; b3, b4, b5, and
b6 are eawb odnospendent|y absent or amino acid residues; PCO/USB2/B3%5AN am no
acid residue; bl5 is absent or an am no acid residue; bl6 is absent or a
neutral hydrophobic, neutral polar, or a basic amno acid residue; bl7 is
absent or a neutral hydrophobic or neutral polar amno acid residue; 15
b18, b1l9, and b20 are each independently absent or am no acid residues;

and physi ol ogical |y acceptable sa e 9. The pol ypepti de accordi ng
to Caim8 wherein: bl is absent, S&#}ﬁﬁl@%&) P, WF T, G S Q N K R

or H 20 b2 is @lﬁgl%m or AV, L, I, P, WMT G S Y, N K R o H
b3 is absent, or AL P WMT G S QN E R or H bdisV, I,

PP WG S Q N.E,akd ahle@ach%ndemderglwnnpp apdrgid®s: Q D, E, K, R or H
b6|sA VvV, P, E,.K or H 25 Vis A V, G Q N D or E
b15 is S, Q N, lsé“aflur%?‘“‘kre“db‘eie islL T or H b17is V. L I. W or
M b18s5is absent alzeialﬁent\érah,alﬂ?mo éMdFemd-ﬁe G Y, Q O E or R 30 bl9 is

absent, or V, L, L, P, T, G S Y, N D E or R and b20 is absent or

V, L, P, W M T2 ¢ atisentpr acgeuwl fwdrqphoac Reutral pejanpgr BAOGFIRY acid

PCT/ US02/ 32657 ?%91 hyS| ol ogically acceptable salts thereof. 10. The

pol ypepti de accor Ing’to Claim8 wherein: bl is absent, or P, or T; 5 b2
i s absent, or |, a¥is NneuthiBhydropisbénos namtraRpolar anhino acid remdue

and physiologically acceptable salts thereof.
10
6. The polypeptide according to Claim 5 wherein:
a'is V,LP,W,G,S,Q,N,E, K, R, or H;
a’is V,P,M,G,S,Q,D,E K,R, or H;
2’is A, V,P,M,F, T,G,D,E, K, or H;
15 abis A,V,G,Q,N,D,orE;
a'?is S,Q,N,D,E, K, orR;
BisL,T,or H;
41s V,L, I, W, or M;
and physiologically acceptable salts thereof.
20
7. The polypeptide according to Claim 5 wherein:
alis Q;
a’is B;
a’is E;
25 a’is D or E;
2isDor E;
Bis H; and
s M;
and physiologically acceptable salts thereof.
30
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bdis Q b5 is E;, b6 is E 10 b8 is Dor E; bl5is Dor E, bl6 is H
bl17isM bl8 is absent, or W or P; 15 bl9 is absent, or G or E and b20
i s absentwoms/oM13or K. and physiol ogically acceptabl e sal Pe€TtUsSer/8w67 11. A
pol ypeptide conprising at | east one am no acid sequence selected from 20
the group consisting of SEQID NO 4, and SEQID NGO 76 to SEQID NO 118,
i ncl usive, wherein said polypeptide is capable of binding to Ang-2, and
physi ol ogi caI |y acceptable salts thereof; 176 WD 03/ 057134 PCT/ USOZ/ 32657

PEPTI DE SE D PEPT. E n 6 Pl ROEECDVWDPWIL
Cond- 40 77 N&w%ﬁ%‘)@%ﬂ“ ﬁ‘?%é\ii)? R RBRMREY | Cond- 31 79
NRLQEVCE\/\DPV\?I’CEHB&NynceQ;mHe £S5m8R: AATQEECEV\DPWI’CEHI\/PRS Cond- 42 81

L RHQEGCEWDPWICEHM = DW  Con4- 35 82 VPRQ(DCEV\DPV\?I’CEHIWVG Cond- 43 83

S| SHEECEWDPWITCEHMQVG ~ Cortdb%48b*8250ih? HiMERMb>Con4- 27 85
TWPQDKCEWDPWICEHMGST ~ Con4- 48 86 GHS ECGADPWICEHMGTS . Cond- 46 87
QHWOEECEWDPWICDHVPSK ~ Con4- 41 88 ReBABPM CEHVPVR — Con4- 36 89
KSGQVEENVDPWI CEHYRRN: - Con4- 34 90 VKTQEHCDWDPWE CEHVREW

b'is absent or an amino acid residue;
b is absent or a neutral hydrophobic, neutral polar, or a basic amino acid
residue;
b3, b4, bS, and b® are each independently absent or amino acid residues;
10 b® is an amino acid residue;
b’ is absent or an amino acid residue;
b'C is absent or a neutral hydrophobic, neutral polar, or a basic amino acid
residue;
b7 is absent or a neutral hydrophobic or neutral polar amino acid residue;
15 bls, b19, and b® are each independently absent or amino acid residues;

and physiologically acceptable salts thereof.

9. The polypeptide according to Claim 8 wherein:
blis absent,or A, V,L,P, W,F,T,G, S, Q,N,K,R, or H;
20 b*is absent,or A, V,L,LP,W,M,T,G,S,Y,N,K,R, or H;
blis absent,or A,L,LP, W, M, T,G,S,Q,N,E,R, or H;
b'is V,LP,W,G,S,Q,N,E K, R, or H;
b’is V,P,M, G, S, Q,D,E, K, R, or If;
b%is A, V,P,M,F, T, G,D,E, K, or H;
25 b*is A, V,G,Q,N, D, or E;
b%is S,Q,N, D, E, K, orR;
b'%isL, T, or H;
b is V,L, I, W, or M;
b'® is absent, or A, V, L, P, W,F, T, G, Y, Q, D, E, or R;
30 b is absent,or V,L,LLP, T, G, S, Y,Q, N, D, E, or R; and
b* is absent, or V,L,P, W, M, T, G, S, Y, Q, N, D, K, or R;
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Con4- 28 91 AWGQEGCDWDPWICEHMLPM Con4- 39 92 PVNQEDCEWDPWICEHVPPM  Con4- 25
93 RAPQEDCEWDPWICAHVDI K Con4- 50 94 HGONVECEWDPWICEHVFRY —Con4- 38 95
PRLQEECV\WDBWIBGEHBAPLR  Cond- 29 96 RTTQEKCEWDPWICEHVESQ —Com¢TAR0DF2657
QTSQEDCVWDPWICDHMWSS  Con4- 20 98 QVI GRPCEWDPWICEHLEGL  Con4- 45 99
WAQQEECAWDPWICDHWGL ~ Con4- 37 100 LPGQEDCEWDPWICEHWRS Con4- 33 101
PMNQVECDWDPWI CEHVPRS  AC2- Con4 102 FGWSHGCEWDPWICEHMGST — Con4- 32 103
KSTQDDCDWDPWICEHWGP  Cond- 17 104 GPRI STCOADPWICEHMDQL Con4-8 105

STI GDVCEVMDPWICAH ACA- Cond 106 WICRLLOGW 177 WD 03/ 057134
PCT/ US02/ 32657 %%YE%W%MDG Con4- C1 108

TTI GSMCEWDPW CAHMQYGG  Con4-21 109 TKGKSVCQWDPWICSHMXESG Con4-C2 110

TTI GSMCQUDPW] CA Cond-18 111 W WICNHWDTP  Con4- 19 112
WQ\/GVCQ/\DPMCKE&(% YP?BS%‘F&-a‘iCé’f‘ilﬁg t%e FCAHLVEV Con4-11 114

QGVKNI FCEVDPWI CAR iV ¥ Rsen SRR #- 641115 TTI GSMCOADPWICEHMQGG  Con4- 23 116
TSQRVGCEWDPWICQHLTYT Con4-15 117 QABWPPCEWDPWICQTVWPS Con4-9 118

GTSPSFEQADPWI CSHVAOEDSERE-oChret Nt QEECEWDPWICEHM  12. A fusi on pol ypepti de
conpri sing at Iegusit agsne pe&t’]i d]g according to Clains 1, 5 8, or 11 and a
vehi cl e, wherei n’SaP8PhSf 6n°pol ypeptide is capabl e of
b*is Q;
b’is E;
b%is E;
10 bgisDorE;
blsisDorE;
b'lis H;
b7 is M;
b'8is absent, or W, or P;
15 b is absent, or G, or E; and

b¥ is absent, or V, or K.

and physiologically acceptable salts thereof.

11. A polypeptide comprising at least one amino acid sequence selected from
20 the group consisting of SEQ ID NO: 4, and SEQ ID NO: 76 to SEQ ID
NO: 118, inclusive, wherein said polypeptide is capable of binding to
Ang-2, and physiologically acceptable salts thereof;
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5 binding to Ang-2, and physiologically acceptable salts thereof. 13. The
fusion pol ypeptide according to claim 12 wherein said vehicle is at |east
one of arwbw®3dsmsd n, pol yet hyl ene glycol, a lipid, a chol @€rarsot/3269T oup, a
car bohydrate, and an oligosaccharide. 10 14. The pol ypeptide according to
Claims 1, 5, 8, or 11 which is cyclic. 15. A diner or nmultinmer of the

pol ypepti des according to Clains 1, 5, 8, or 11. 15 16. A conposition of
matter having the formula: (Xl)a-F -(X2)b 178 WD 03/057134 PCT/ US02/ 32657
and nmultimers thereof, wherein: F1 is a vehicle; X1 and X2 are each

I ndependently selected from -(L1)CP1; 5 -(L1).-P1-(0)d-P2; -(L)c

Pl - (L2) a- P2 [( LPEPTDE agld SEQUIXNOPL](L2) d-PRP{IDE SEOURNTE P4, Wher ei n one
or nore of R1, P2, P3, and P4 each independently conprise a polypeptide
R RV U L B s A A i e
l ength; (b) thecgﬁan@ acl d sedﬂence_Mﬁﬁ@@ﬁﬁéfﬁbﬁﬁwN@Dﬁ%ﬁxﬂéC) the am no
acid sequenge CZ2WDPWF (DEQ 1 8NU o] 18] e _anTtno—_acra—sSgquence
Cz2WOPWIC ( $EQ (ontd 63 15 “wher ej WY EQRAGE MBPW ECTIVEIY 1 al pol ar
am no acid resig&@;3yl L2, L3P and L ANRLOERASWDePERERENY | i nkers; and
a, b, c, d, e—and—f—argTeach bnuepeuueuu | ovided—that]at | east
one of a and H°o-95 and ohv3|olou| a$A¢C§%¥EﬁW§E“% cBHMPR$ereof. 20

Cond-42 81 LRHQEGCEWDPWTCEHMFDW

Cond-35 82 VPRQKDCEWDPWTCEHMYVG

Cond-43 83 SISHEECEWDPWTCEHMQVG

Con4-49 84 WAAQEECEWDPWTCEHMGRM

Cond-27 85 TWPQDKCEWDPWTCEHMGST

Cond-48 86 GHSQEECGWDPWTCEHMGTS

Cond-46 87 QHWQEECEWDPWTCDHMPSK

Cond-41 88 NVRQEKCEWDPWTCEHMPVR

Con4-36 89 KSGQVECNWDPWTCEHMPRN

Cond-34 90 VKTQEHCDWDPWTCEHMREW

Cond-28 91 AWGQEGCDWDPWTCEHMIPM

Cond-39 92 PVNQEDCEWDPWTCEHMPPM

Con4-25 93 RAPQEDCEWDPWTCAHMDIK

Cond-50 94 HGQNMECEWDPWTCEHMFRY

Cond-38 95 PRLQEECVWDPWTCEHMPLR

Con4-29 96 RTTQEKCEWDPWTCEHMESQ

Cond-47 97 QTSQEDCVWDPWTCDHMVSS

Cond-20 98 QVIGRPCEWDPWTCEHLEGL

Cond-45 99 WAQQEECAWDPWTCDHMVGL

Con4-37 100 LPGQEDCEWDPWTCEHMVRS

Cond-33 101 PMNQVECDWDPWTCEHMPRS

AC2-Cond 102 FGWSHGCEWDPWTCEHMGST

Con4-32 103 KSTQDDCDWDPWTCEHMVGP

Cond-17 104 GPRISTCQWDPWTCEHMDQL

Con4-8 105 STIGDMCEWDPWTCAHMQVD

AC4-Cond4 106 VLGGQGCEWDPWTCRLLQGW
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17. The conposition of matter according to claim1l6 wherein z2 is A V, G

Q

one or

pol ypepti de sel ected from

N, D or

NO 76 to SEQID NGO 118 inclusive.

E. 18. The conposition of matter according to claim 16 wherein
nowe 00057126 P1, P2, P3, and P4 each independently ®ORArSN%826&7
the group consisting of SEQID NO 4, and SEQ ID

30 19. The conposition of matter of

Claim1l6 of the fornulae: 179 WO 03/057134 PCT/ US02/ 32657 X1-F1 or F1-X2
and physiologically acceptable salts thereof. 5 20. The corrposi tion of
matter of —Ha16--ef—the fcr".“.a' F—(tHec=—Pt——=and ph otogical |y
accept abl e%gl Conttkler eof . 0197, “The EBWC%WDBWT&%EE im16 of
the formul g: 1- ") - P 1-10gL 2)d C%MC@WE QF Aﬁﬂ)f Q;Gaccept abl e
salts ther¢gof E@“fle;h u..,,u“i et b.ﬁg.&t ter—ot % alqul 16 (ubn ttre—f or nul a:
15 P1-(L1) d- F1€ph4-2)d- PR and Q%ysi ol |oGKEHIVCQRTIaBWAKISSIMEISGs t her eof . 23.
The conposiftroa o tter of 1€hal m 16 M{l@@ﬁfﬁ’\ﬂ’? al Gq;omal n or
f ragnent theLeQ?m{'ggHZ Fhe FPOSt Lr.rr\l:. of—frattet u? gl\guem t6—wherein F1
conprises tlhe aoh#a8 ac|d sec}agnce df WoEENY VDR TENHWDAE| ynicl eot i de
encodi ng a [conmpos] t.j,.on Pt matitier acdo &Waj CKI%@R 8, lor 11. 26.
An expr essi mﬁ&&%’é OFPH+-SH r‘g +he pwyﬁgﬁt . ucﬁ\y? tan mi%f— 27. A host
cel | conprilsi ngohfd6expf essi dd3vect dr ASIGSVECEWIBPWIEAHLVEY

Cond-11 114 QGMKMFCEWDPWTCAHIVYR

Con4-C4 115 TTIGSMCQWDPWTCEHMQGG

Con4-23 116 TSQRVGCEWDPWTCQHLTYT

Con4-15 117 QWSWPPCEWDPWTCQTVWPS

Con4-9 118 GTSPSFCQWDPWTCSHMVQG

TN8-Con4 4 QEECEWDPWTCEHM

A fusion polypeptide comprising at least one peptide according to Claims

1,5, 8, or 11 and a vehicle, wherein said fusion polypeptide is capable of

binding to Ang-2, and physiologically acceptable salts thereof.

The fusion polypeptide according to claim 12 wherein said vehicle is at

least one of an Fc domain, polyethylene glycol, a lipid, a cholesterol

group, a carbohydrate, and an oligosaccharide.

12.

5
13.

10
14.
15.

11.

15

16.

The polypeptide according to Claims 1, 5, 8, or 11 which is cyclic.

A dimer or multimer of the polypeptides according to Claims 1,5, 8, or

A composition of matter having the formula:

XHaF- (X
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28. The host cell according to Caim27 wherein the cell is a prokaryotic

cell. 180 WO 03/057134 PCT/ US02/ 32657 29. The host cell according to
Cl ai m 28 wbasesn3dt he cell is an E. coli cell. 30. The host®cCtaish2/zassdr di ng
to Claim27 wherein the cell is a eukaryotic cell. 5 31. A polypeptide

capabl e of binding Ang-2 conprising an am no acid sequence of the formula:
Pc2Dc4Lc6c7c8LY (SEQ ID NO 71) 10 wherein c2 is a neutral hydrophobic
amno acid residue c4 is a A D or Ec6 is an acidic amno acid residue

c7 is an amno acid residye; and 15 c8 is a neutral hydrophobic, neutral

pol ar, or basi ciOHYImEEs g‘ef“‘é’gi%ﬁeé?m‘ and physiol ogically acceptable salts
thereof. 32. Thet pal yipgd;i de according to claim31 wherein c2is L or M

20 33. The pol ypeptide according to claim31 wherein c6 is Dor E 34. A
pol ypepti de capXBlaed & abd erth imfeperently satprteditaB an anmi no acid sequence of
the fornmula: dl d2d3d4Rd6pd8Ld1 odl1ll d12LY di15 d16d17dl sd' 9d2od21 d22 25
(SEQ I D NO 72) wher & ),C' dl is absent, or an amno acid residue; d2 is
absents, or a neutral _gdi g, (JAgirdic, or a basic amino acid residue; d3 is
absent, or a neutral Xcirqphgbi ¢ of neutral polar amino acid residue; 30
d4 is absent, or an affi hd d&ik-Fdbietie;andg1 WO 03/ 057134 PCT/ US02/ 32657 d6

5,5 DUt 10 oPhopf AT P SRR OB 1324 D orE5 A0 I an
wherein one or more of P!, P?, P*, and P* each independently comprise a
polypeptide selected from the group consisting of:

10 (a) the amino acid sequence WDPWT (SEQ ID NO: 65), wherein said
polypeptide is from 5 to 50 amino acids in length;
(b) the amino acid sequence WDPWTC (SEQ ID NO: 66),
(c) the amino acid sequence CZZWDPWT (SEQ ID NO: 67), and
(d) the amino acid sequence CZZWDPWTC (SEQ ID NO: 68),

15 wherein z” is an acidic or neutral polar amino acid residue;
Ll, LZ, L3, and L* are each independently linkers; and

a, b, c, d, e, and f are each independently O or 1, provided that at least one
ofaandbis 1;

and physiologically acceptable salts thereof.

17.  The composition of matter according to claim 16 wherein Z?is AV, G, Q,

N, D, orE.

18.  The composition of matter according to claim 16 wherein one or more of
25 . P!, P?, P?, and P* each independently comprise a polypeptide selected from
the group consisting of SEQ ID NO: 4, and SEQ ID NO: 76 to SEQ ID
NO: 118 inclusive.

30 19.  The composition of matter of Claim 16 of the formulae:
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dl1 is an amno acid residue; 5 dl12 is a neutral hydrophobic, neutral
polar, or basic amno acid residue; dil5 is absent, or a neutral polar,
aci di c, owoOaslsas£ am no acid residue; d16 is absent, or paTnsa/82mb67 pol ar,
acidic, or a basic am no acid residue; dl17 is absent, or a neutral

hydr ophobi ¢, or neutral polar am no acid residue; dl18 is absent, or a
neutral hydrophobic, or neutral polar amno acid residue; 10 dl19 is
absent, or a neutral hydrophobic, neutral polar, or basic amno acid
residue; d2 is absent, or an am no a hgﬂresidue; d21 is absent, or a
neutral polar, acidic, or a basic anfno acid residue; d 22 is absent, or a
neutral hydrophobi c, neutral gpolar, or basic amno acid 15 residue; and
physi ol ogical |y acceptable salts thergof, 35. The pol ypeptide according to
Claim34 wherein: d isT, S Q R BrXH 20d2is T, Q N, or K d3is
F, ddis M Q E r. K 6i-sLor d8,. r E; 25 d10 is E; dl1 is Q or
E  di2isTorR %W?loﬂggﬁ?ﬁg&%am%%“?%6?6?' 30 d17 is Wor F:

d18i sL5l,MorT; 182 WD 03/057134 PCT/US02/32657 d19 is L, F, or Y; d20 is

Q D, or E d21 is absent, Q or H d22 is absent, A L, G S, or R
20.  The composition of matter of Claim 16 of the formula:

Fl_ (Ll)c"Pl
and physiologically acceptable salts thereof.

10 21.  The composition of matter of Claim 16 of the formula:
F-(LYeP'-(L)a-P?
and physiologically acceptable salts thereof.

22.  The composition of matter of Claim 16 of the formula:
15 PL-(LYe-F'-(LY)g-P?
and physiologically acceptable salts thereof.

23.  The composition of matter of Claim 16, wherein F! is an Fc domain or

fragment thereof.

20

24.  The composition of matter of Claim 16 wherein F! comprises the amino

acid sequence of SEQ ID NO: 60.

25. A polynucleotide encoding a composition of matter according to Claim 1,
25 5,8,or1l.

26.  An expression vector comprising the polynucleotide of Claim 25.

27.  Ahost cell comprising the expression vector of Claim 26.
30

28.  The host cell according to Claim 27 wherein the cell is a prokaryotic cell.
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5 and physiologically acceptable salts thereof. 36. A pol ypeptide
conprising at |east one am no acid sequence selected from the group

consi sti nyoaB/oBHEG | D NO. 6, and SEQ ID NO 119 to SEQ | D PROUSMAR657

i nclusi ve, wherein said polypeptide is capable of binding to 10 Ang-2, and
physi ol ogically acceptable salts thereof; Peptide SEQ ID NO Peptide
Sequence L1-1 119 QNYKPLDELDATLYEHFI FHYT L1-2 120 LNFTPLDELEQTLYEQMLQQS
L1-3 121 TKFNPLDELEQILYEQMLQHQ L1-4 122 VKFKPLDALEQTLYEHWFQQA L1-5 123
VKYKPLDELDEI LYEQQTFQER L1-7 124 TNFMPVDDLEQRLYEQFI LQQG L1-9 125
SKFKPLDELEQTLYEQMLQHA L1-10 126 QKFQPLDELEQTLYEQFMLQQA L 1-11 127

QUFKPNVDEL EBJL YKL EQHSel] hdcokdind ZSCHG DRLDREQTEON bQEVcolLdell13 129
QEYEPLDELDETLYNQWFHOQR L1-14 130 SNFMPLDELEQTLYEQFMLQHQ L1-15 131

QKYQPLDELDKTLYDQFMLQQG  L1-16 132 QKFQPLDELEETLYKQMLQQR L1-17 133

VKYKPL DEL DEVW. YHOETL H LDELLY oes 49 135
QrFQDLDDL[E)E&tYE E&?Hgdlﬁi"oﬁ%m%g%c%w'“ L%E&VE@F/EL Ry 5 135
HTFQPIDELEETLYYQALYDQL 183 WO 03/ 057134 PCT/ US02/ 32657 L1-22 138
YKFNPNDELEQTLYEEFLFQHA ACS- L1 139 TNYKPLDELDATLYEHW LQHS LI-C 140

QKFKPLDELEQTL YEQ/relgpRtide samableiof binkrgypn B t0marpEaRL: a¢id 3 142
TNFQPLDEL DQTLYEQUTQOR e frfSFRPL DELEETLYEQFTFQQ

Pc?Dc*LcccLyY
(SEQ ID NO: 71)

10 wherein
¢? is a neutral hydrophobic amino acid residue
ctis aA,DorE
c% is an acidic amino acid residue
¢’ is an amino acid residue; and

15 c® is a neutral hydrophobic, neutral polar, or basic amino acid residue;

and physiologically acceptable salts thereof.
32.  The polypeptide according to claim 31 wherein c*is L or M.
20 33.  The polypeptide according to claim 31 wherein cisDorE.

34. A polypeptide capable of binding Ang-2 comprising an amino acid
sequence of the formula:
J RPEPI DL ALY d'5d%a!7d'8d! %% d* a%
25 (SEQ ID NO: 72)
wherein,
d! is absent, or an amino acid residue;
d? is absent, or a neutral polar, acidic, or a basic amino acid residue;
d® is absent, or a neutral hydrophobic or neutral polar amino acid residue;

30 d* is absent, or an amino acid residue;
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37. A fusion polypeptide conprising at | east one peptide according to
Clains 31, 34, or 36 and a vehicle, wherein said fusion polypeptide is
capabl e ovolBMnsiiiag 5 to Ang-2, and physi ol ogi cal | y accepPabliSozadess
thereof. 38. The fusion pol ypeptide according to C aim 37 wherein said
vehicle is at |east one of an Fc domain, polyethylene glycol, alipid, a
chol esterol group, a carbohydrate, and an oligosaccharide. 10 39. The
pol ypeptide according to Claim31, 34, or 36 which is cyclic. 40. A diner

or multinmer of the pol tides. according to.Clainms 31, 34, or 36. 15 41.
A conposi tion ofd %?P#I%ﬁgﬁrﬂé‘qbﬁ%awpﬁﬁ%&f.‘gglfl%’) ,-F'-(X2 )b and multimers
t hereof, wherei g Flal ® griehicle; X1 and X2 are each independently
selected from 20 -(J -P; -(L1) -P1-(L2)d-P2; -(L)ePl-(L2)a-P2-(L3)e
P3; and - (L1)c-dPlis@eh2¥idiranipbyilpgdyd;4) r P4; wherein one or nore of P1,
P2, P3, and P4 each indegend ntly conprise a 25 polypeptide according to
claim31, 34, o 362U 95%9134 PCT/ US02/ 32657 L1, L2, L3, and L4

are eag¢h i ndepengentdneutrhink@iksphobithéutrabpolas, oflbasts araind atidaeddesnch
i ndependently O or 1, provided that at |east one ofaandbisl; and
physi ol ogi cal | y dacisepsensl as agwpiral pofasy aédic, ors besic arieo BAABETEYEl on of matter
of claim4l whergé 0 | aciB2 ordasRithifd a8actidyadependent |y
conprise a pol yp‘gpgiagg&é’e reagé{elgalﬁotl)%i a'E“Clll(li:e{ ’gorrélugs cons? Eslt I ng1 of SEQ ID NO 6,
and SEQ I D NO 1 9istabsépEQrlaRehial Hydithphobiecousiutrel poldr adBno #¢id resodysosi ti on of
matter of Claim4l of the fornulge: . : o

d'®is absent, or a neutral hydrophobic, or neutral polar amino acid residue;

10 d'%is absent, or a neutral hydrophobic, neutral polar, or basic amino acid

residue; .

d?° is absent, or an amino acid residue;

d®!'is absent, or a neutral polar, acidic, or a basic amino acid residue;

d*?is absent, or a neutral hydrophobic, neutral polar, or basic amino acid

15 residue;

and physiologically acceptable salts thereof.

35.  The polypeptide according to Claim 34 wherein:
d'isT, S, Q,R, or H;
20 d*is T, Q, N, or ;
d’ is F;
d*is M, Q,E, or K;
d®is L or M;
d®isDor E;
25 d'%is E;
d''is Q or E;
d?is T or R;
d”Y,D,E, orK;
d'®is Q;
30 d"is W or F;

d®¥is L, I, M, or T;
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X1-F1 or F1 X2 15 and physiologically acceptable salts thereof. 44. The
conposition of matter of Claim4l of the fornula: F1-(Ll1)c-P and

physi ol ogwoaBlg7iaccept abl e salts thereof. 20 45. The conp@€irttison3ws7 nmatt er
of Claim4l of the formula: FlI-(L"),-P1l-(L 2)d-P2 and physiol ogically
acceptabl e salts thereof. 25 46. The conposition of matter of C aim4l of
the formula: P1-(L'),-F1-(L 2)d-P2 and physiologically acceptable salts

t hereof. 47. The corrposition of matter of Claim4l, wherein F1 is an Fe
domain or 30 fr rrﬁnlg t%%r eof . 185 WD 03/057134 PCT/ US02/ 32657 48. The
conposi tion of Fat ¢F '@ ai m 41 wherein F1 conprises the anino acid
sequence of SEQdPOE}S@OD 6PE; 5 49. A polynucleotide encoding a polypeptide
accordi ng to any of Cainms 31, 34, or 36. 50. An expression vector
conprising the @ollymﬁ@me@t DtiH of Caim49. 10 51. A host cell conprising
t he expression vec o%is C(S; m§50 RO2. The host cell according to Caimb51
wherein the cell |§ © ék r? 1@ %ell. 53. The host cell accordi ng to
Claim52 wherein the ¢ ell., 15 54. The host cell
according to C épéerl‘aﬂ%‘F@fynactcﬁga@glsf‘ltﬁ %% ukaryotic cell. 55. A

pol ypepti de capabl e of binding Ang-2 conprising an am no acid sequence of

the fornula:) RPe3ed4e5e6e7G 20 (SEQ ID NO  73)  wherein
36. A polypeptide comprising at least one amino acid sequence selected from

the group consisting of SEQ ID NO: 6, and SEQ ID NO: 119 to SEQ ID
NO: 142, inclusive, wherein said polypeptide is capable of binding to

10 Ang-2, and physiologically acceptable salts thereof;
Peptide SEQ ID NO. Peptide Sequence
L1-1 119 QNYKPLDELDATLYEHFIFHYT
L1-2 120 LNFTPLDELEQTLYEQWTLQQS
L1-3 121 TKENPLDELEQTLYEQWTLQHQ
L1-4 122 VKFKPLDALEQTLYEHWMFQQA
L1-5 123 VKYKPLDELDEILYEQQTFQER
L1-7 124 TNFMPMDDLEQRLYEQFILQQG
L1-9 125 SKFKPLDELEQTLYEQWTLQHA
L1-10 126 QKFQPLDELEQTLYEQFMLQQA
L1-11 127 QNFKPMDELEDTLYKQFLFQHS
L1-12 128 YKFTPLDDLEQTLYEQWTLQHV
L1-13 129 QEYEPLDELDETLYNQWMFHQR
L1-14 130 SNFMPLDELEQTLYEQFMLQHQ
L1-15 131 QKYQPLDELDKTLYDQFMLQQG
L1-16 132 QKFQPLDELEETLYKQWTLQQR
L1-17 133 VKYKPLDELDEWLYHQFTLHHQ
L1-18 134 QKFMPLDELDEILYEQFMFQQS
L1-19 135 QTFQPLDDLEEYLYEQWIRRYH
L1-20 136 EDYMPLDALDAQLYEQFILLHG
L1-21 137 HTFQPLDELEETLYYQWLYDQL
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e3 is a neutral polar amino acid residue; e is an acidic amno acid
residue; e5 is a neutral polar or an acidic amno acid residue; 25 e6 is a
neutral Myorpsmbi c am no acid residue; e7 is a neutral hydTasesucs? am no
acid residue; and physiologically acceptable salts thereof. 56. The

pol ypeptide according to claim55 wherein e3 is Yor C 30 57. The

pol ypeptide according to claim55 wherein e4 is Dor E. 186 WO 03/057134
PCT/ US02/ 32657 58. The pol ypepti de according to claim55 wherein e6 is |

or M 59. A polypeptlde capable of binding Ang-2 conprising an am no acid

5 sequenc tre—formota 121 dT4HHT/T6T9TIOTllLJ 15f16f17f18f19f20
(SEQ | D NIJ 7u}-28her ¢in. 1381 i s [aYRENPMVIPELD edtral polar

0, 20 fun e |10 T ° 2 nﬁ@YK@'LﬂEL@ﬁ&’PﬂQ‘EPRVEQHSUHN pol ar anmi no
acid resi F—+Ssafettra—potar—or—acrdrc amno_acid residue; f4 is a

neutral h drdbhﬁnlc br neldd al  poDEFKRRDIE BEQTHYEOWHUQOR £ 7| i s a neutral
pol ar am mo residue;  f8 is uef 15 f9 is a
O Ao eslaue: 1 J8 15 |2 AGhA R HOTYROWTLADRIUC, .

neutral pq af-ro—ag+t—+estdae: to—Ts—a mreuttal hydrophobic

am no aci g r65LdBE; f11 142 a neUTNEQPh¥WH6ﬂEBbYEQ&WTh@Cﬁb|d residue; f13
IS a neutral rophebi c or neutjr siduef fl4 is a
neut r al h\drnn bi ¢ or neutral—pe ‘E’F et .co.ug:—ﬁ"e fi15is a

oT o CATTT IIU

neut r al poI ar am no acid residue; f16 is a neutral polar amno acid

resi due, (];’r oph fdl%ﬁ[ ﬁ(ﬁ}gps DAb&Lorf %n%g% %‘ lgasﬁghé"ﬁelﬁﬁb dedREnPUECIihS3ls a

neutr al ic or FC amn residue; f19 is a neutra
hydr OphObl C or rgybr 36 apbd eehide wieereio isgidrfesipuipelypeptidle is capable of binding

5 to Ang-2, and physiologically acceptable salts thereof.

38.  The fusion polypeptide according to Claim 37 wherein said vehicle is at
least one of an Fc domain, polyethylene glycol, a lipid, a cholesterol

group, a carbohydrate, and an oligosaccharide.

10

39.  The polypeptide according to Claim 31, 34, or 36 which is cyclic.

40. A dimer or multimer of the polypeptides according to Claims 31, 34, or 36.
15 41. A composition of matter having the formula:

XDaF =Xy
and multimers thereof, wherein:
F! is a vehicle;
X' and X? are each independently selected from
20 -LHePh
-(LYeP'-(L)e P
“(LNYe-P-(L2)g-P*-(L?)e-P%; and
(Lo P! (L2)g PP (L) PP- (L) P,
wherein one or more of P', P2, P?, and P* each independently comprise a

25 polypeptide according to claim 31, 34, or 36;
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25 120 is a neutral hydrophobic or neutral polar amno acid residue; and
physi ol ogi cally acceptable salts thereof. 60. The pol ypeptide according to
Claimb59 wbhasefns4 f1 is S, A or G 30 f2is G Q or P, PCTASNEIR7 G or
D, 187 WD 03/057134 PCT/ US02/32657 f is L, M or Q f7 isCorY; f8isEorD
f9is E, G or Db 5 f10islorM f1'" is For L; f13isCorW f14isCorP;
f15TorN, 10 f16 is Q y' or K, f17is N, D, or @ f18 is L, V, W or R
f19is A Q Y, or I; and f20is L, A G or V;, 15 and physiologically

acceptabl e salts it hergof . . A pol ypepti de risj ng at | east one am no
aci d sequence s:[re t’&d’?qdoﬁlar?ﬁ%&dp%%ﬁgée 0 ihs%??}r%g'l‘lrg SEQ ID NO 3, and SEQ
ID NO 143 to SEQID NO 148, inclusive, wherein said polypeptide is
capabl e of bindige, &, 80andTgneeachnifldgpbydendl Ogirdabtoyidedakptaalehe onal t s
thereof; 188 WD 03/057134 PCT/ US02/ 32657 Peptide SEQ I D NO Sequence

Conl -1 143 AGGVREYRBNLGHPNYDVQA Conl -2 144 QTVDDPCVHI LGPVTWRRCI  Conl - 3

145 APGRPYDGML %-E)\ﬁ%lal%gically acceptable salts thereof.
5
42. The composition of matter of claim 41 wherein one or more of Pl, Pz, P,
and P* each independently comprise a polypeptide selected from the group
consisting of SEQ ID NO: 6, and SEQ ID NO: 119 to SEQ ID NO: 142,
inclusive.
10
43.  The composition of matter of Claim 41 of the formulae:
X'-F!
or
Fl.X*
15 and physiologically acceptable salts thereof.

44.  The composition of matter of Claim 41 of the formula:
FL-(LY)-P!
and physiologically acceptable salts thereof.
20
45. The composition of matter of Claim 41 of the formula:
FL(LY)-Pl-(L2) - P2
and physiologically acceptable salts thereof.

25 46. The composition of matter of Claim 41 of the formula:
PL(LY)eF-(L)a-P?
and physiologically acceptable salts thereof.

47. The composition of matter of Claim 41, wherein F is an Fc domain or

30 fragment thereof.
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Conl -4 146 SGQLRPCEEI FGCGTQNLAL Con 1-5 147 FGDKRPLECMFGGPI QLCPR Conl -6
148 GQDLRPCEDMFGCGTKDWYG Conl 3 KRPCEEI FGECTYQ 62. A fusion pol ypepti de
conpri si ryoaws/osaast one pol ypeptide according to 5 d ai neCFAISOER65Dr 61
and a vehicle, wherein said fusion polypeptide is capable of binding to
Ang- 2, and physiol ogically acceptable salts thereof. 63. The fusion

pol ypeptide according to claim62 wherein said vehicle is at |east one of
an Fc domai n, polyethylene glycol, a lipid, a cholesterol 10 group, a

car bohydrate, and an oligosacchari de. 64. The pol ypeptide according to
Claim55, 59, or 61 which is cyclic. 65. Adieter or nmultiner of the

conpounds agcor diRGokPosilish BBmater AL 1aig 4 6¥herekBF @dmphisentiipasiid on of

matter having the fornul a: Xia ' F -(X2)b and nultinmers thereof, wherein:
F1 is a vehi cl e;acRipexuengaaf X6Q Qa6% i ndependently selected from -(L
)CPI; -(L).-P1-(L2)d-P2; 189 WD 03/057134 PCT/ US02/ 32657 - (L'

), _pl _(0), p2 (i2),-Pl; and -(L")e-P1-(L2)d-P2-(L3)e-P" -(L4)f-P4 wherein
one or5 nor e490f P4 polfduclBBide@ncodrdg & polypeptiliepecuding |ty acyoapClages al,

pol ypeptide according to Caimb55, 59, or 61; 5 L', L2, L3, and L4 are each
i ndependent |y |i}k&%%5- and a, b, c, d, e, and f are each independently 0 or
1, provided that at |east one ofaandbis 1; and physiol ogically acceptable
salts thereof. 10 67. The conposition of matter of claim 66 wherein one or
nmore of Pl 2, PSnexmendioRdeetachoinpdspg gl ynycleotigy pisElaam @bl ypept i de
selected fromthe group consisting of SEQID NO 3, and SEQID NO 143 to
SEQ I D NO 148,

10 51. A host cell comprising the expression vector of Claim 50.
52. The host cell according to Claim 51 wherein the cell is a prokaryotic cell.

53.  The host cell according to Claim 52 wherein the cell is an E. coli cell.
15
54.  The host cell according to Claim 51 wherein the cell is a eukaryotic cell.
55. A polypeptide capable of binding Ang-2 comprising an amino acid
sequence of the formula:)
RPe’e’e’e’%’'G
20 (SEQ ID NO: 73)
wherein
e’ is a neutral polar amino acid residue;
¢* is an acidic amino acid residue;
¢’ is a neutral polar or an acidic amino acid residue;
25 e® is a neutral hydrophobic amino acid residue;
e’ is a neutral hydrophobic amino acid residue;

and physiologically acceptable salts thereof.

56.  The polypeptide according to claim 55 wherein ¢is YorC.

30
57.  The polypeptide according to claim 55 wherein ¢’ is D or E.
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inclusive. 15 68. The conposition of matter of C aim66 of the fornul ae:
X1-F1 or F1-X2 and physiologically acceptable salts thereof. 20 69. The
conpositiwpoasmatter of Claim66 of the formula: F1-(L1PeTRIS02/300687

physi ol ogi cal |y acceptable salts thereof. 25 70. The conposition of matter
of Claim66 of the fornmula: F1-(L'),-P1-(L2)d-P2 and physiologically
acceptabl e salts thereof. 71. The conposition of matter of Caim66 of the
formula: 30 P1-(L1l)e-F1-(L2 )d-P2 190 WO 03/057134 PCT/ US02/ 32657 and
physi ol ogi cal |y acceptable salts thereof. 72. The conposition of matter of
Claim 66, wherein F1 is an Fc domain or fragnment thereof. 5 73. The
conposi ti ons@f maﬁé%icl)ylsa‘ 16 adoRBhs whasiei 55 Wheeansris $6sM he ami no aci d
sequence of SEQ I D NO go. 74. A polynucl eoti de encodi ng a pol ypepti de
according to any of Clains 10 Clains 55, 59, or 61. 75. An expression

vector Comi S 18 BMRIOOHRIED! L8Rl 2L ddng pebd st oo
accordfng to C ajequdifcewligiesormilae cell is a prokaryotic cell. 78. The host
cel " according 1o CIaim 1 MhELREAJ 0SBk pelbogeol ) coll 20 79 The
é\f p;)lh3e/p]<cag'; :Tgfaaf:apabl e of binding A('S@Q?I]ﬁﬂl'@rﬁﬁ ng an amno acid seqguence
wherein,
f! is a neutral hydrophobic or neutral polar amino acid residue;
10 f2 is a neutral hydrophobic or neutral polar amino acid residue;
3 is a neutral polar or acidic amino acid residue;
f* is a neutral hydrophobic or neutral polar amino acid residue;
f' is a neutral polar amino acid residue;
£3 is an acidic amino acid residue;
15 ) is a neutral polar or acidic amino acid residue;
£'% s a neutral hydrophobic amino acid residue;
! is a neutral hydrophobic amino acid residue;
£'? is a neutral hydrophobic or neutral polar amino acid residue;
f'* is a neutral hydrophobic or neutral polar amino acid residue;
20 £ is a neutral polar amino acid residue;
¢ is a neutral polar amino acid residue;
£'7 is a neutral polar or acidic amino acid residue;
f'%is a neutral hydrophobic or basic amino acid residue;

%is a neutral hydrophobic or neutral polar amino acid residue; and

25 20 is a neutral hydrophobic or neutral polar amino acid residue;

and physiologically acceptable salts thereof.

60.  The polypeptide according to Claim 59 wherein:
flis S, A, or G;
30 s G,Q,orP;

£ is Q,G,orD;
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Cg 2CGg495DPFTg10GCgl3 (SEQ ID NGO 75) 25 wherein g2 is an acidic am no
acid residue; g4 is a neutral hydrophobic amno acid residue; g5 is E, D,
or Q gl owpDa3msneutral hydrophobic or neutral pol ar am noPeagiusor/zassdue; 30
gl3 is an acidic residue; and physiologically acceptable salts thereof.
191 WD 03/057134 PCT/ US02/ 32657 81. The pol ypeptide according to claim 80
wherein g2 is E or D. 82. The pol ypeptide according to claim80 wherein g4
is Vor M 5 83. The pol ypeptide according to claim80 wherein gl0 is F or
Q 84. The poly egtiﬁp a@cording to claim80 wherein g13 is D or E. 10 85.
A pol ypepti de caﬁé e of" i nding Ang-2 conprising an anm no acid sequence
of the fornmul a: fiidQ o2hy;3h4Ch6Gh8h9DPFTh14GCh17h18h19h20 (SEQ I D NO. 158)
wherein, 15 hl i;s absent or a neutral hydrophobic, neutral polar, or a
basic amino acidf i¥Bor8e; h2 is a neutral hydrophobic or neutral pol ar
am no acid residpg'E ¢3mh§,an acidic amno acid residue; h4 is a neutral
hydr ophobi ¢ or neu%ra polar amno acid residue; 20 h6 is an acidic am no
acid residue; h8f g 1armeut ral hydrophobic amino acid residue; h9 is E, D,
or Q hl4 is a ngutral hydrophobic or neutral polar am no acid residue,
h17 is an acidi cf afithef leci d resi due; 25 h18 is a neutral hydrophobic,
neutral polar, op3g bgsie am no acid residue; hl9 is a neutral hydrophobic
or neutral polar amno acdid residue; and

*is G or P;

5T or N;
10 %45 Q, Y, or K;
74s N, D, or Q;
1% is L, V,W,orR;
4s A,Q,Y,orI; and
20is L,A,G,orV;
15 and physiologically acceptable salts thereof.

61. A polypeptide comprising at least one amino acid sequence selected from
the group consisting of SEQ ID NO: 3, and SEQ ID NO: 143 to SEQ ID
NO: 148, inclusive, wherein said polypeptide is capable of binding to
20 Ang-2, and physiologically acceptable salts thereof;
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h20 is absent or an am no acid residue; and physiol ogically acceptable
salts thereof. 30 86. The pol ypeptide according to Caim85 wherein: hlis
absent, owOA3/05713M G K, or H, 192 WO 03/ 057134 PCT/ USO2/r824a562/3%27
isL,F,orQ h3 is Dor EfE h4 is Wor Y; h6is Dor EfE 5 h8is Vor M h4
!s For Q@ hl7isDor E, hi18 is M Y, N or K, hl19 is L or Q and 10 h20
is absent or M T, G S, D K or R and physiologically acceptable salts
thereof. 87. A pol ypeptide conprising at | east one am no aci d sequence
selected from the group conS|st|ng of SEQID NO 5, and SEQID NO 149 to
SEQ ID 15 NO A5+ —helustre—wherehn—said CLIUCID uaa'EOf

bi ndi ng to Ang} 2, Panudq:mymSﬂ%Pcl&O accept abl%qgﬁi“t"‘s thereof Pept i de
SEQ I D NO Sequence 12-9-1 149 CGFEY DPETEGCDKQT  12-9-2 150
KLEYCDGVEDPFTQ QI}I&S 12-9-3 1 QEV}\CE el &159;7 52
AQ:)YCEGIVEDPFTF$ MK—E2=9=5 L%?? H-DYMCEGH .—uu:m@vmi 9= (g—i54
HQEYCEGVEDPFTFEREYQG 12- 9-7 158t NLD\CE@VBDDP@@@»@WTWMIQ 156
L q

QDYCEGVEDPFTF Wmlz 9-CL 1pd L@Y%WEEWT%IQI\Q 5

FDYCEGVEDPFTF NH—93

Conl-4 146 SGQLRPCEEIFGCGTQNLAL
Conl-5 147 FGDKRPLECMFGGPIQLCPR
Conl-6 148 GQDLRPCEDMFGCGTKDWYG
Conl 3 KRPCEEIFGGCTYQ

62. A fusion polypeptide comprising at least one polypeptide according to
5 Claims 55, 59, or 61 and a vehicle, wherein said fusion polypeptide is
capable of binding to Ang-2, and physiologically acceptable salts thereof.

63.  The fusion polypeptide according to claim 62 wherein said vehicle is at
least one of an Fc domain, polyethylene glycol, a lipid, a cholesterol

10 group, a carbohydrate, and an oligosaccharide.

64.  The polypeptide according to Claim 55, 59, or 61 which is cyclic.

s 65. A dimer or multimer of the compounds according to Claims 55, 59, or 61.
66. A composition of matter having the formula:
XDaF- Xy
and multimers thereof, wherein:
F is a vehicle;
20 X! and X? are each independently selected from

(LNe-P;
-LHe-P-(LD)e-P
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WO 03/ 057134 PCT/ US02/ 32657 88. A fusion pol ypeptide conprising at | east
one peptide according to Claim80, 85, or 87, and a vehicle, wherein said
fusi on powgpepsilde i s capable of binding to Ang-2, and plrgsiusbospesal | y
acceptabl e salts thereof. 5 89. The fusion pol ypeptide according to Caim
88 wherein said vehicle is at |east one of an Fc donain, polyethylene
glycol, a lipid, a cholesterol group, a carbohydrate, and an

ol i gosaccharide. 90. The pol ypeptide according to C aim 80, 85, or 87 which

is cyclic. 10 91. A diwger: on | tB _of. the pol ypeptides according to

Cl aims 80, 85, or 87&48§§‘@:%§ﬁﬁi§?§fdﬂ”of matter having the formula: 15

(Xi)a-Fl-(X2)b and myl'yipteqs) e éep’ (whepgin: F1 is a vehicle; X1 and X2

are each independently selected from . -(L),P1;, 20 -(L1)eP -(L2)d-P2;

“(L1) ¢ P1-(L2)d-verrgin 3neopmoreaid’ . P, B’ apddpeach indenenderith copipgise ap 3 - (L4)

f-P4; wherein one,or nore of.. . , >4 each i ndependently conprise
a polypeptide é)gcl)yglgaﬁq&r])egacfgrdapépn@é&Eééf@& 7; 25 L', L2, L3, and L4 are

each independentil'yl 1 i Akerd.’ ahehch indepetdendy liakednshd are each i ndependently
0 or 1, provided that at |east one ofaandbisl; and physiol ogically

acceptable salts thereof. 194 WD 03/057134 PCIT/ USO2 657 . 93. The
conposi tion of rfaPted %fanélféferﬁ@b“\ﬁ?ﬁ”@?@eﬁtBﬁé’rérp%l"{?g(%’?atﬁleéfm%3, and P4
each independen%jﬁaﬁggggﬁse a pol ypeptide selected fromthe group
consisting of S 6ID NO 5, and SEQ ID NO 149 to SEQ ID NO 157,
inclusive. 5 and physiologically acceptable salts thereof.

10 67. The composition of matter of claim 66 wherein one or more of 2 PZ, P3,
and P* each independently comprise a polypeptide selected from the group
consisting of SEQ ID NO: 3, and SEQ ID NO: 143 to SEQ ID NO: 148,

inclusive.

15 68.  The composition of matter of Claim 66 of the formulae:
X.F
or
FlLx?

and physiologically acceptable salts thereof.

20
69.  The composition of matter of Claim 66 of the formula:
Fl"' (Ll)c'Pl
and physiologically acceptable salts thereof.

25 70.  The composition of matter of Claim 66 of the formula:
F-(L)e-P'- (Lo P?
and physiologically acceptable salts thereof.

71.  The composition of matter of Claim 66 of the formula:

30 P (LY e-F'-(L%)g-P?
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94. The conposition of matter of Claim92 of the fornmulae: X1-FI or F1-X2
10 and physiologically acceptable salts thereof. 95. The conposition of
mat t er ofwaloaiosn132 of the fornmula: F1-(L1l)c-P1 and physiporamgozadesy
acceptabl e salts thereof. 15 96. The conposition of matter of C aim 92 of
the formula: F -(L'"),-P -(L 2)d-P2 and physiologically acceptable salts
thereof. 20 97. The conposition of nmatter of aim92 of the formula: P I
- (LTI) c-F I - (L2)d P2 and physiol ogical Iy acceptable salts thereof. 98.

The conposition o t.ter. o n F1 is an Fe domain or 25
fragment ther eof®® gasml‘lﬁglcé CS?P{TLI% SaltV\{ﬁ?&r‘:}?ﬁer of Claim 92 wherein F1

conprises the amno acid sequence of SEQID NG 60. 30 100. A
pol ynucl eoti de encoding a pol ypeptide according to any_of Cl ainms 80, 85,
or 87. 195 M0 03N PIResiiorrlSeirRFdszim @@NheAﬁn&ﬁsr%E? BPMYBEX or

conprising the n de of C aim 100. 102. A host cell conprising the
expr essi on vectgogé}e%gh%?eolflol 5 103. The host cell according to Claim
102 whgrein the cell is a prokaryotic cell. 104. The host cell according
to Caim103 wherein the cell is an E. ¢ cell. ;10 105. The .host cell
according tB-Q aihncoowosiionsf matigeoliddem 8@ whegsik Br GEpiEses theaming gg A

pol ypepti de acc % IIPSE@ P NO 1, SEQID NGO 2, SEQID NGO 3,
or SEQ I D NO 4Qarc9fl§% u%/%ﬁ?)gn%a@{ ereof. 15 107. A pol ypepti de accor di ng to

any of SEQID NO 5, SEQIDNO 6, or SEQ IDNO 7, or a variant thereof.
74. A polynucleotide encoding a polypeptide according to any of Claims

10 Claims 55, 59, or 61.
75.  An expression vector comprising the polynucleotide of Claim 74.

76. A host cell comprising the expression vector of Claim 75.
15

77.  The host cell according to Claim 76 wherein the cell is a prokaryotic cell.
78.  The host cell according to Claim 77 wherein the cell is an E. coli cell.

20 79.  The host cell according to Claim 76 wherein the cell is a eukaryotic cell.
80. A polypeptide capable of binding Ang-2 comprising an amino acid
sequence of the formula:
Cg’Gg*e’DPFT'GCg"
(SEQ ID NO: 75)
25 wherein
g2 is an acidic amino acid residue;
g* is a neutral hydrophobic amino acid residue;
g5 isE, D, or Q;
glo is a neutral hydrophobic or neutral polar amino acid residue;

30 g13 is an acidic residue;

and physiologically acceptable salts thereof.
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108. A conposition of matter having the formula: (XI)g-F -(X2)" 20 and
mul tinmers thereof, wherein: F1 is a vehicle; X1 and X2 are each

i ndependewolog/osaBected from -(L)s-Pl; -(L1)s-P1l-(L2)t-P2PCTAB02/32657
-(L")s-P1-(L2)t-P2-(L3)u P3; and -(L" )s-P 1-(L2) rp2-(L3),,-P3-(L4)v-P4;
wherein one or nore of Pl, P2, P3, and P4 each independently conprise a
pol ypepti de selected fromthe group consisting of: (a) the am no acid
sequence WOPWI (SEQ I D NO. 65), wherein said 30 polypeptide is from5 to
50 amino acids in length; (b) the am no acid sequence WDPWC (SEQ I D NO
66); 196 WD 03/057134 PCT/ US02/ 32657 (c) the anmino acid sequence Cz2WDPWI
(SEQ I D NG 8B7) , Thhpolgpeptiz2 atcording as clding 80 fvheid g’k Foellr ani no aci d
residue; (d) the am no acid sequence Cz2WDPWIC (SEQ I D NO 68), wherein z2
is an acidic or neutral polar anmno acid residue; 5 (e) the amno acid

sequence chpclll-@“ﬁ@é@lgﬁe}uG@%&o'rQn%@) cl4ika SWQ%H%HIPg E&R\/ Sy neutral

hydr ophobi ¢ am no a esid s aA iI's an acidic am no
acid résidue; c7 is an amno acid residue; and c8 is a neutral
hydr ophobi c,_, neu

ol ar, or sic am cid r@5|]g (f) the amno acid
sequence RPE e4e§é%8‘9/1 e(%@@)a?‘fﬂrﬁlég %‘?IW\,{QI@W B8 19 °f9 a neutral polar
amno acid residue; e4 is an acidic amno acid residue; e5 is a neutral
polar or an acidic anmno acid residue; e6 is a neyt ral hydrophobic am no
aci d resi dud. andhepolygepiidaecsarding by eleiop RO wiheresmi Ros DaxiFd r esi due: (g) the
am no aci d sequence Cg2Gy4g5DPFTg10GCg13 (SEQ ID NGO 75) 15 wherein g2 is
an acidic amno acid residue; g4 is a neutral hydrophobic amno acid
resi dae; g58%.s aAnelypeplidPaipable@f baidirCAfi-¢ cafpfiingeh dnfigshdde; gl is a
neutral hydrophobic or neutral polar am no acid residue; and gl13 is

sequence of the formula:
h'h*h*h*Ch°Gh*h’DPFTh'*GCh'7h #h!h?
(SEQ ID NO: 158)
wherein,
15 h' is absent or a neutral hydrophobic, neutral polar, or a basic amino acid
residue;
h? is a neutral hydrophobic or neutral polar amino acid residue;
h?is an acidic amino acid residue;
h* is a neutral hydrophobic or neutral polar amino acid residue;
20 h® is an acidic amino acid residue;
h® is a neutral hydrophobic amino acid residue;
h’ is E,D,orQ;
h'#is a neutral hydrophobic or neutral polar amino acid residue;
h'7 is an acidic amino acid residue;
25 h'®is a neutral hydrophobic, neutral polar, or a basic amino acid residue;
h"is a neutral hydrophobic or neutral polar amino acid residue; and

h? is absent or an amino acid residue;

and physiologically acceptable salts thereof.

30 86.  The polypeptide according to Claim 85 wherein:

hlis absent, or A, L, M, G, K, or H;
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an acidic residue; (h) A polypeptide of SEQID NO 1; 20 (i) A polypeptide
of SEQID NG 2; and (j) A polypeptide of SEQID NO 7; L1, L2, L3, and L4
are each wodepenaently linkers; and g, r, s, t, u, and v RC&/USawsR657

i ndependently O or 1, provided that at |east one of g and r is 1; 25 and
physi ol ogi cal |y acceptable salts thereof. 109. A pharmaceutical conposition
conprising an effective anount of a conposition according to Clainms 1, 31,
55, or 80 in admi xture with a pharmaceutically acceptable carrier thereof.
197 WO 03/ 0571342 F;ﬁ;ﬁl;lgo 32657 110. A nmethod of inhibiting undesired

angi ogenesis in hat onprising admnistering a therapeutically

ef fective amoung?afpihg, conposition according to Caim1l2, 16, 37, 41, 62,
66, 88, or 92. 5 111. A'method of treating angi ogenesis in a subj ect, said
met hod conpri si ﬂnngWdInYl,l stering an effective amount of a conposition of
Claim12, 16, 3%6 Srél 62, 66, 88, or 92. 10 112. A nethod of nodul ati ng
angi ogenesis in-a ﬁ?}-& conprising admnistering a therapeutically

ef fecty ve anount®gf vidh@sconposition according to Caim12, 16, 37, 41, 62,
66, 88, or 92. 113. A nethod of inhibiting tumor growth charact eri zed by
undesired 15 andi 0géisddis in a mammal conprising adninistering a

t her apeuti call yhuef be(glgéve anount of the conposition according to Claim12,
16, 37, 41, 62, ., or 92. 114. A nethod of treating cancer in a
mammal conpri si n@glaqimmm@ﬂf(,ng a 20 therapeutically effective anount of

t he conposition %:cordl ng to daim 12, 16, 37, 41, 62, 66, 88, or 92 and a
chenot her apeut i @ d@érﬂ Q8. The net hod according to claim 114 wherein the

chemoiher apeut i gzagepient §; MR, Gegsh, RN& ©f 5-FU, CPT-11, and Taxotere. 25
and physiologically acceptable salts thereof.

87. A polypeptide comprising at least one amino acid sequence selected from
the group consisting of SEQ ID NO: 5, and SEQ ID NO: 149 to SEQ ID
15 NO: 157, inclusive, wherein said polypeptide is capable of binding to
Ang-2, and physiologically acceptable salts thereof;

Peptide SEQID NO: Sequence
12-9-1 149 GFEYCDGMEDPFTFGCDKQT
12-9-2 150 KLEYCDGMEDPFTQGCDNQS
12-9-3 151 LQEWCEGVEDPFTFGCEKQR
12-9-4 152 AQDYCEGMEDPFTFGCEMQK
12-9-5 153 LLDYCEGVQDPFTFGCENLD
12-9-6 154 HQEYCEGMEDPFTFGCEYQG
12-9-7 155 MLDYCEGMDDPFTEGCDKQM
12-9-C2 156 LQDYCEGVEDPFTFGCENQR
12-9-Cl1 157 LQDYCEGVEDPFTFGCEKQR
12-9 5 FDYCEGVEDPFTEGCDNH
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116. A nethod of nodul ating at | east one of vascular perneability or plasm
| eakage in a manmal conprising admnistering a therapeutically effective
anount ofwOlg/suasgposi ti on according to Caim 12, 16, 37, 2CI6H2/3867 88,

or 92. 30 198 WD 03/057134 PCT/ US02/ 32657 117. A nethod of treating at

| east one of ocul ar neovascul ar di sease, obesity, hemangi obl ast oma,

hemangi oma, arteriosclerosis, inflamatory di sease, inflammtory

di sorders, atherosclerosis, endonetriosis, neoplastic disease,

bone-rel at edg di S&a%Gon Bb1yBERdeABhhristhodr RN COMRY A3bREh AJPIRLSLering a 5
t herapeutically effeg??vgBQ%DSnth§¥m?ﬁe conpogﬁipén accoréﬁ%ghto Caim 12,
16, 37, 41, 62, B86,3588;8hrnd2.veliBR, wherein said fusion polypeptide is capable of

binding to Ang-2, and physiologically acceptable salts thereof.

5 89.  The fusion polypeptide according to Claim 88 wherein said vehicle is at
least one of an Fc domain, polyethylene glycol, a lipid, a cholesterol

group, a carbohydrate, and an oligosaccharide.

90.  The polypeptide according to Claim 80, 85, or 87 which is cyclic.
10

91. A dimer or multimer of the polypeptides according to Claims 80, 85, or
87.

92. A composition of matter having the formula:
15 XDaF-(X)
and multimers thereof, wherein:
Flisa vehicle;
X' and X? are each independently selected from
-LYe-Ph
20 -LDe-P-(L2)e P,
-(LHeP (L) P*(L2)e-P%; and
-(LDeP'-(L2)g-P*-(L7)e P-(L )P
wherein one or more of P!, P2, P*, and P* each independently comprise a

polypeptide according to Claim 80, 85, or 87;
25 L', 1% 1°, and L* are each independently linkers; and

a, b, ¢, d, e, and f are each independently 0 or 1, provided that at least one

ofaandbis 1;

and physiologically acceptable salts thereof.
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93.

94.

95.

96.

97.

98.

99.

100.

The composition of matter of claim 92 wherein one or more of Pl, P?, P,
and P* each independently comprise a polypeptide selected from the group
consisting of SEQ ID NO: 5, and SEQ ID NO: 149 to SEQ ID NO: 157,

inclusive.

The composition of matter of Claim 92 of the formulae:
X\
or
F.X?
and physiologically acceptable salts thereof.

The composition of matter of Claim 92 of the formula:
Fl" (L].)c_Pl
and physiologically acceptable salts thereof.

The composition of matter of Claim 92 of the formula:
Fl-(L)e P (LYo P*
and physiologically acceptable salts thereof.

The composition of matter of Claim 92 of the formula:
PLLYeF-(L%)a-P*
and physiologically acceptable salts thereof.

The composition of matter of Claim 92, wherein F' is an Fc domain or

fragment thereof.

The composition of matter of Claim 92 wherein F' comprises the amino

acid sequence of SEQ ID NO: 60.

A polynucleotide encoding a polypeptide according to any of Claims 80,
85, or 87.

195
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101.

102.

103.

104.

105.

106.

107.

108

An expression vector comprising the polynucleotide of Claim 100.

A host cell comprising the expression vector of Claim 101.

The host cell according to Claim 102 wherein the cell is a prokaryotic cell.
The host cell according to Claim 103 wherein the cell is an E. coli cell.
The host cell according to Claim 102 wherein the cell is a eukaryotic cell.

A polypeptide according to any of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
NO: 3, or SEQ ID NO: 4, or a variant thereof.

A polypeptide according to any of SEQ ID NO: 5, SEQ ID NO: 6, or SEQ
ID NO: 7, or a variant thereof.

. A composition of matter having the formula:
XDgF- (X,

and multimers thereof, wherein:
Flisa vehicle;
X! and X? are each independently selected from

-(L)s-P;

-(LYsP LA P

-(LNs-P' (L)) P*-(L%),-P; and

(L) P @A) PP- (AP

wherein one or more of P!, P2, P°, and P* each independently
comprise a polypeptide selected from the group consisting of:
(2) the amino acid sequence WDPWT (SEQ ID NO: 65), wherein said
polypeptide is from 5 to 50 amino acids in length;
(b) the amino acid sequence WDPWTC (SEQ ID NO: 66);
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109.

(c) the amino acid sequence Cz>WDPWT (SEQ ID NO: 67), wherein 7% is
an acidic or neutral polar amino acid residue;

(d) the amino acid sequence CzZ*WDPWTC (SEQ ID NO: 68), wherein 7*
is an acidic or neutral polar amino acid residue;

(e) the amino acid sequence Pc?De*c’cc®LY (SEQ ID NO: 71) wherein
c? is a neutral hydrophobic amino acid residue; tisa A, D, orE; c®is an

7 is an amino acid residue; and c® is a neutral

acidic amino acid residue; ¢
hydrophobic, neutral polar, or basic amino acid residue;

(f) the amino acid sequence RPe’e*e’e’'G (SEQ ID NO: 73) wherein e
is a neutral polar amino acid residue; ¢* is an acidic amino acid residue; &’
is a neutral polar or an acidic amino acid residue; e’ is a neutral
hydrophobic amino acid residue; and e’ is a neutral hydrophobic amino
acid residue;

(g) the amino acid sequence Cg"’Gg‘lgSDPFTglOGCg13 (SEQ ID NO: 75)
wherein g” is an acidic amino acid residue; g4 is a neutral hydrophobic
amino acid residue; g5 is a neutral polar or an acidic amino acid residue;
' is a neutral hydrophobic or neutral polar amino acid residue; and g is

an acidic residue;

(h) A polypeptide of SEQ ID NO: 1;
() A polypeptide of SEQ ID NO: 2; and

(j) A polypeptide of SEQ ID NO: 7,
Ll, LZ, L3, and L* are each independently linkers; and

q, 1, 8, t, u, and v are each independently 0 or 1, provided that at least one
ofgandris 1;
and physiologically acceptable salts thereof.

A pharmaceutical composition comprising an effective amount of a
composition according to Claims 1, 31, 55, or 80 in admixture with a

pharmaceutically acceptable carrier thereof.

197



10

15

20

25

30

WO 03/057134

110.

111.

112.

113.

114.

115.

116.

A method of inhibiting undesired angiogenesis in a mammal comprising
administering a therapeutically effective amount of the composition

according to Claim 12, 16, 37, 41, 62, 66, 88, or 92.

A method of treating angiogenesis in a subject, said method comprising
administering an effective amount of a composition of Claim 12, 16, 37,

41, 62, 66, 88, or 92.

A method of modulating angiogenesis in a mammal comprising
administering a therapeutically effective amount of the composition

according to Claim 12, 16, 37, 41, 62, 66, 88, or 92.

A method of inhibiting tumor growth characterized by undesired
angiogenesis in a mammal comprising administering a therapeutically
effective amount of the composition according to Claim 12, 16, 37, 41, 62,
66, 88, or 92.

A method of treating cancer in a mammal comprising administering a
therapeutically effective amount of the composition according to Claim

12, 16, 37, 41, 62, 66, 88, or 92 and a chemotherapeutic agent.

The method according to claim 114 wherein the chemotherapeutic agent is

at least one of 5-FU, CPT-11, and Taxotere.

A method of modulating at least one of vascular permeability or plasma
leakage in a mammal comprising administering a therapeutically effective
amount of the composition according to Claim 12, 16, 37, 41, 62, 66, 88,
or 92.
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117. A method of treating at least one of ocular neovascular disease, obesity,
hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,
inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease,
bone-related disease, or psoriasis in a mammal comprising administering a
therapeutically effective amount of the composition according to Claim

12, 16, 37, 41, 62, 66, 88, or 92.
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