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production, diagnostic use, and therapeutic use of monoclonal and polyclonal

antibodies, and fragments thereof, which specifically bind Ang-2.

BACKGROUND OF THE INVENTION

20 Angiogenesis, the formation of new blood vessels from existing ones, is
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).

25 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

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

chronic inflammatory disorders, such as chronic asthma, arterial or post-



angi ogenesis wll be apparent to those skilled in the art. 5 Al though many
signal transduction systens have been inplicated in the regulation of
angi ogene§ooeaasu49f the best-characterized and nost engotrhshkeozlo37911
cell-selective systens involves the Tie-2 receptor tyrosine kinase
(referred to as "Tie-2" or "Tie-2R" (also referred to as "ORK"); nurine
Tie-2 is also referred to as "tek") and its |ligands, the angi opoietins
(Gale, N W and Yancopoulos, G D., 10 Genes Dev. 13:1055-1066 (1999)).
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Research 49( not ypes of nouse Tie-2 and Ang-1
knockout s ar @99b)iGrasiogid, etmllg@mgendnétellﬁuyea%ﬂﬂEﬁJIZQt(lﬁP%Iéelzsh I,

phosphoryl ati o d| at es re st abi Li i.on. of evel opi n
vessels in ufeqr)o USSR AGRe SRy %Z’H%(H%ég‘n[?’s‘é‘ﬁ%@teﬁ%‘l |4§11%i121188§§]r?8§ Ft celo: °
adhesi on { DURBBLizekDT. P; of ot Ctrent B6108P, $51€YE ?Dmhn ., 181 - Proc Wal
5006/ 045049 b 85005 bS50 Th e dts ??L994 et al., Nature,

376: 70- 74 (19e& ScidifA, 5(8829é8343(19981 M@egn,plermBr &) et qfhe?creacee 26 5Ang-1 in
vessel stabi %b %lq)t9t7?q)apape rr(])%loJ A Oettzﬁ iopfn%re%‘e% 3k! 55'?(1999) Sato, T. N.,
et al., Nature, 375:70-74 (1998); Shyu, K. G., et al., Circulation, 98:2081-2087
(1998); Suri, C., et al., Cell, 87:1171-1180 (1996); Suri, C., ef al., Science,
20  282:468-471 (1998); Valenzuela, D. M., et al., Proceedings of the National
Academy of Sciences of the USA, 96:1904-1909 (1999); Witzenbichler, B., et al., J
Biol Chem, 273:18514-18521 (1998)). Whereas Ang-1 binding to Tie-2
stimulates receptor phosphorylation in cultured endothelial cells, Ang-2 has been
observed to both agonize and antagonize Tie-2 receptor phosphorylation (Davis,
25 8., etal, (1996), supra; Maisonpierre, P.C., et al., (1997), supra; Kim, 1., J.H.
Kim, ef al., Oncogene 19(39): 4549-4552 (2000); Teichert-Kuliszewska, K., P.C.
Maisonpierre, ef 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
30 stabilization of developing vessels in utero through maintenance of endothelial

cell-support cell adhesion (Dumont, D. J., et al., Genes & Development, 8:1897-



adult, where it is expressed widely and constitutively (Hanahan, D.,

Sci ence, 277:48-50 (1997); Zagzag, D., et al., Experinmental Neurol ogy,
159: 391- 490 2006(ckSRAY) ). I n contrast, Ang-2 expression isppriusasoisioy7ohi mited
to sites of vascular renodeling, where it is thought to bl ock Ang-1
function, thereby inducing a state of vascular plasticity conducive to
angi ogenesi s (Hanahan, D., (1997), supra; Holash, J., et al., Science,
284:1994- 1998 (1999); Muaisonpierre, P. C., et al., (1997), supra). 10
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(1999); Yoshida, Y., et al., Internatronal Journal of col ogy

15: 1221- 1225Holaslhga)et akySpienci. 284c99411998 (1990) AVaisgnmivsre, Bd6ntehdl Resear ch,
35:165-171 (%@gg%;su % gzag, D., et al., (1999) supra). Mst of these

studi es have‘'toch&dd“6n cancer, in which many tunor types appear to
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angi ogenesi samt eantéreBovaney G., qpladcdmtrdcarafodrut/ @f Bsthotdgg sk 5ak%7¢ 1986 pri mary
tissues in normal (i..e., non-cancerous i ' i'’ch Ang-2 nRNA has
been det ect egl.d;% E@F&aﬁ%“ﬁuﬁﬁ’ﬁ% ﬁeaég%é?-éiiv@gzﬁ%@@mﬁ%ﬁﬁg@ Y%ay be

i nvol vedi§ n LUNRestighde BthdlogM ¥Rt S@nce (£81919L1 §38%200161F11481H- 1259
(2001)) describe Ang-2 WO 20067 045049 PCT/ US2005/ 037911 oOver - expr essi on

and show t hal., etali, §1998) pareddupdadsoesiadt devrith of lavesiigrsiveddemaiplogy,

116:713-720 (2001); Otani, A., et al., Investigative Ophthalmology & Visual
Science, 40:1912-1920 (1999); Stratmann, A., et al., American Journal of
Pathology, 153:1459-1466 (1998); Tanaka, S., et al., J Clin Invest, 103:34-345

20 (1999); Yoshida, Y., et al., International Journal of Oncology, 15:1221-1225
(1999); Yuan, K., et al., Journal of Periodontal Research, 35:165-171 (2000);
Zagzag, D., et al., (1999) supra). Most of these studies have focused on cancer, in
which many tumor types appear to display vascular Ang-2 expression. In contrast
with its expression in pathological angiogenesis, Ang-2 expression in normal

25  tissues is extremely limited (Maisonpierre, P. C., et al., (1997), supra; Mezquita,
1., et al., Biochemical and Biophysical Research Communications, 260:492-498
(1999)). 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-cancérous)
tissues in which Ang-2 mRNA has been detected.

30 Certain functional studies suggest that Ang-2 may be involved in tumor

angiogenesis. Ahmad et al. (Cancer Res., 61:1255-1259 (2001)) describe Ang-2



tunmor growmh in a nouse xenograft nodel. See also Etoh et al., supra, and
Tanaka et al., supra, wherein data is presented purportedly associating
Ang- 2 ovewo 280qaussi8i on Wit h tunor hypervascul arity. Howegernys2e08/08m@mnt r ast ,
Yuet al. (Am J. 5 Path., 158:563-570 (2001)) report data to show t hat
overexpression of Ang-2 in Lewis |ung carcinoma and TA3 mammary carci noma
cells purportedly prolonged the survival of mce injected with the
correspondi ng transfectants. In the past few years, various publications

have suggest ANgr . I e- t. et .for

anti - cancer é'r%ggre.}ﬂ or exarrp“?t:ﬂg{l?h.p&f%% gls%sgoc%gé‘ilomwdg %éga%f

5, 650, 490, atuthdr gBidwith4nh4 nﬁﬁﬂhxdic@tdft)ﬁﬁdélh@eé@h@@ﬁdh afal axipra,Tdnd- 2 | i gand
ant i bodi es a d receptor bodie |n et al. (Proc. Nall. Acad. Sci USA,

95: 8829- 8834 %%98 ‘7 SHPTEC baregh AR issesentsd p@me@.%ocwnam Ipger2 into
mce; the Sﬁoﬂf@sﬁnuxﬁa %nﬂiﬂﬁq?ﬁé&@s@hbérlgﬁclﬁ&ﬁé%g ih REntPIIBE] ¢ fgﬂFct(l?' o Of the

tunors developed by the mce. In a related study, Lin et
| nvest ., _5100P<2ﬂi725&562{578 (2009g)7eport dite ¢¢ gbvathsbdedxprdssiomodAngi2in2 | nt o

rats; this c orted reduced tunor SI in the rats. Sjeneister
ot ol (Cancbidde BegReh a5 Y 4 miiiGas: Gt fRims s s Fharionbbigh cel |

l'i nes expresme@qrvtimoﬁfsﬁdeaﬁﬁueulvam #1008 &spofdind trénsfectadis. ect ed these cel |
lines into nude mce, and concluded that soluble Tie-2 purportedly

resulted in a "si brihe pasidew yearsbiarivanpubdicationsdavesupgesiehAdgtlumoe-20
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Ang-2 bind ear rom udi'es

Ang- 2, or0 Ti No2 6, syl 83, bssan%a,tahda;&1|4)464teaﬂg@tsclbwthaa¢nceptao”f(aﬁﬁ Tllaer apy "The
fusion of ce tain ides to a stapble plasnma protein such as an Ig
constant reg I%ﬁi‘ taBBP%%?W r??f‘é’t‘?%ogleﬁ fan ‘E{falt(lli’pé%‘é Nl deadt ¢ U3 been

described in t hed May
4, 2000. Theg?‘ ﬁgﬁoﬁ%f@?%?i %ﬁtér?&glr%é?!a%ﬁ%nétxg{éﬁée}%gcgﬁﬁgﬁgg%tngg%&%I asma
pr ot ei n suchtheasluble Tlg-Qqnmmrwdiy deegiased the numpeoa sizeeothiad funlars e of these
nol ecul es ha riousl cribe ee r_ex | e,, U S __Patent

5. 480, 981: f‘evﬁg) ilb?i?he mige. 1y Frﬁ“a%i‘ St“gl(5‘3“8%4&95%@6%”{)%9’5‘3%'2505?3 her et

al ., N fngl207 (1 (ZW% njeoké L &hble fithr oSPle OLRARMS; mO%gﬁ)unK puffort@lily: J-
| munol ., 156: 22 (1996); U.S. Patent 5,80 i ssued Septerrber

15, 1998; Cafsdncastumpor s1z¢\m the eats 3SPEEEr8aal, ((@g8oRes., H:3B52)88/ 045049
PCT/ US2005/ 0(?168&)]} generated human melanoma cell lines expressing the extracellular domain

of Tie-2, injected these cell lines into nude mice, and concluded that soluble Tie-2
purportedly resulted in a “significant inhibition” of tumor growth and tumor

20  angiogenesis. In view of this information, and given that both Ang-1 and Ang-2
bind to Tie-2, it is not clear from these 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,

25  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 [g 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,

30 (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., Imunotech., 1:95-105, (1995); WO 97/23614, published July
3, 1997; PCT/US 97/23183, filed Decenber 11, 1997; Linsley, J. Exp. Med.,
174: 561- 560,20461Q8LY; WO 95/ 21258, published August 10, Pe9H)S200803Bfif ective
anti-Ang-2 therapy mght benefit a vast population of cancer 5 patients
because nost solid tunors require neovascul ari zation to grow beyond 1-2
mllimeters in dianeter. Such therapy m ght have w der application in other
angi ogenesi s-associ at ed di seases as well, such as retinopathies, arthritis,
and psori asy;Se; ' deyel e j i £ nts that
specificall yhﬁglllgg%lgr{}lj@gggtﬁ%ﬁbﬁ%g 1%)8&3&55&*{:%9;%3%% R &%lﬁﬁ%%@%@?és eful for
di agnosti c st9%kROTYUS @M@ 31 8B fdgeDeceinbentl € VO] Limsley V. dixpemsd, st at es t hat
are associ at ith Ang- ctivity. Accordingly, it is an object of the
pr esent invei'?‘f‘g%]l‘?69’2?@96@%%%%%8@1’“@}5%9 ﬁt]g‘ésééhrt@%?- Ang- 2 t hat

nmodul ate Ang- 2 ackg\gffegﬁvelélt@gh@@%rg@yﬂ;g%é?n it Ivg)gg p;gpgﬁ?&gﬁ{e%cépventi on

provi des an anti body conprising a he aln, wherein
sai d heaVy chatientsdmomrse sesst solldgamprsolaquine nevisiblagizategi torgro@ Gegaidelcled from

th i.sting.of 526 ID NO,.1): 528 HG (SEQ ID NO 3); 531
HCe( %lrz%ullooc &%‘Sfl‘sgje!‘er}g@‘ﬂ&etfé%#‘gg%@y V‘}N‘of% %‘325‘5 WE%E §§%Cg’ﬁf5’n thegy 5%%6 HC
(SEQ I D NO iogendsis-lisotite dideaddPas d)l; suel @s FenbpiEeb, Brthek, aha) ; 543 HC

(SEQ ID NO 17); 544 HC (SEQ ID NO 19): 545 HC (SEQ ID NO~ 21); 546 HC
(SEQ I D NO P®¥iasis51 HC (SEQ ID NO 25); 553 HC (SEQ ID 25 NO 27); 555 HC

(SEQ ID NO 29); HC : HC ( SE ); 565 HC
(SEQ ID NO 35): iﬁgr&%* ﬂ@?@ﬁ%&%%&ﬁ%%ﬁ?éﬁ ) A*gig%ﬁgd‘?qéﬁ%%ﬁ ' 39)

FD- B2 HQ( SEfgcbfhiduindbind Ahg-B 7Sl ag&EOQWoRIdNKR uséfR) for dabnGsticlscken(ngEQ | D NO
45): FK-E3 HC (SEQ ID.NO 47); G 1 D4 HC (SEQ ID NO 49): GCLE8 HC (SEQ I D
NO 51); H therapeytis intrygntion 1) disqaag stetey thagpreigesqeated With ¥imeg-35) ;| F- 1C10
HC (SEQ I D ’\Qtiv{i—’t ); IK-2E2 HC (SEQ ID NO 59); IP-2C 11 HC (SEQ I D NO

61); and antigenbinding fragnments thereof; and 5 WO 2006/ 045049

PCT/ US2005/ 037911 Accordingly, it is an object of the present invention to provide specific

binding agents of Ang-2 that modulate Ang-2 activity.
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SUMMARY OF THE INVENTION

The present invention provides an antibody comprising a heavy chain and
a light chain, wherein said heavy chain comprises a heavy chain variable region
20  selected from the group consisting of 526 HC (SEQ ID NO: 1); 528 HC (SEQ ID
NO: 3); 531 HC (SEQ ID NO: 5); 533 HC (SEQ ID NO: 7); 535 HC (SEQ ID
NO: 9); 536 HC (SEQ ID NO: 11); 537 HC (SEQ ID NO: 13); 540 HC (SEQ ID
NO: 15); 543 HC (SEQ ID NO: 17); 544 HC (SEQ ID NO: 19); 545 HC (SEQ ID
NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25); 553 HC (SEQ ID
25  NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31); 559 HC (SEQ ID
NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ ID NO: 37); FB1-A7 HC
(SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC (SEQ ID NO: 43);
FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47); G1D4 HC (SEQ ID
NO: 49); GC1E8 HC (SEQ ID NO: 51); H1C12 HC (SEQ ID NO: 53); IA1-1E7
30 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2 HC (SEQ ID NO:
59); IP-2C11 HC (SEQ ID NO: 61); and antigen binding fragments thereof; and



said light chain conprises a light chain variable region selected fromthe
group consisting of. 526 kappa (SEQ ID NO 2); 536 (THW kappa (SEQ I D NO
12); 536woOLaIkyosk@ppa (SEQ ID NO 210); 543 kappa (SEQ pBriS200583791544
kappa (SEQ ID NO 20); 551 kappa (SEQ ID NO 26); 553 kappa (SEQ I D NO
28); 555 5 kappa (SEQ ID NO 30); 558 kappa (SEQ ID NO 32); 565 kappa (SEQ
ID NO 36); FE-B7 kappa (SEQ ID NO 44); FJ-Gl1 kappa (SEQ ID NGO 46);
FK-E3 kappa (SEQ ID NO 48); |Al-1E7 kappa (SEQ I D NO 56) IP—2011 kappa

| anibda (SEQ 5 Red <Bin cBIRAR R bbby LR 4B 0706 RSy
L St 020 98 e (SR ek ) i
Fgé AI7DI ﬁlgbd%ﬁ &) |k@m\<’|dSF£b§ l‘i%b%ﬁ);ﬁé a(éé’élcﬁ%l‘%go1842§44ﬁgpmam Iérrbd?al’
NO 5ay ;|- GO NG SEEE QBRI NG R 52 b SETRNER B 6" 60)
SpeciTi cobi sy d(@g?a?@m)?s?mwmm e oot L e Sor aoy et om th

gr ogpé CIOBSI sg gE  kagpe “F%Sl{éﬁ(? ‘?AQE@E&E)E ,J@)pag(S%(@E@ %%@%EQEQ ?D NO.e
17: 580 20| BP%&S@?@"@% o e (IR ISZE KR S50 s o

27, SEQ ImNm622928$E®da[§SHQ IBNO: SEQ3|1 Darnigia @@QEE Q BENG3 35; SEQ I D

37 SRR P et RN 47 il R 2> 59 1D
S7; #FQ ND: N; 55@1an85@(SEQI\1©N@1;16)$E&25 ldalﬂ\d@(sEQ ISEIC[DE DZ)N&% 25 12; SEQ
NOl8 SEQIDNO - SEQ ID_NQ 30; SEQ

SEObD($ES 1@6\105@@ 5:‘9 lﬂ@bdMSE%E@N® N@ Flzr§6 largpds (SBQE 48: SEQ

0 SEQSF§ A8 PR Bl GEOPNOLE B R Sr s SERTR 8% 0 33 10

1
34: SEQ GDDM@mBE; (SSEQUD NONGO);4¥C 1 EB MMbAS (SEQ4BMNO: FUTHUSED0S/ 037911
|

b N 412amb§15 113(5) IIISKI)\IOS&) I%E%MD 1 N%da%&EQ?E?\Ib é\IOIK3%2 lanEb%l D Na

15 (SEQ ID NO: 60); and antigen binding fragments thereof.
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The invention also provides a specific binding agent comprising at least

one peptide selected from the group consisting of:

SEQ ID NO: 1; SEQ ID NO: 3; SEQ ID NO: 5; SEQ ID NO: 7; SEQ ID
NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15; SEQ ID NO: 17; SEQ
20 IDNO: 19; SEQ ID NO: 21; SEQ ID NO: 23; SEQ ID NO: 25; SEQ ID NO: 27,
SEQ ID NO: 29; SEQ ID NO: 31; SEQ ID NO: 33; SEQ ID NO: 35; SEQ ID NO:
37; SEQ ID NO: 39; SEQ ID NO: 41; SEQ ID NO: 43; SEQ ID NO: 45; SEQ ID
NO: 47; SEQ ID NO: 49; SEQ ID NO: 51; SEQ ID NO: 53; SEQ ID NO: 55;
SEQ ID NO: 57; SEQ ID NO: 59; SEQ ID NO: 61; SEQ ID NO: 2; SEQ ID NO:
25 12; SEQID NO: 18; SEQ ID NO: 20; SEQ ID NO: 26; SEQ 1D NO: 28; SEQ ID
NO: 30; SEQ ID NO: 32; SEQ ID NO: 36; SEQ ID NO: 44; SEQ ID NO: 46;
SEQ ID NO: 48; SEQ ID NO: 56; SEQ ID NO: 62; SEQ ID NO: 4; SEQ ID NO:
6; SEQ ID NO: 8; SEQ ID NO: 10; SEQ ID NO: 14; SEQ ID NO: 16; SEQ ID
NO: 22; SEQ ID NO: 24; SEQ ID NO: 34; SEQ ID NO: 38; SEQ ID NO: 40;



58; and SEQ ID NO 60, and fragnents thereof. It will be appreciated that
the specific binding agent can be, for exanple, an antibody, such as a
pol ycl onalvo 20@smasdsonal , chimeric, hunmani zed, or a fullypcousesmnsanti body.
The ant-i body may al so be a single chain antibody. The invention further
relates to a hybridoma that produces a nonoclonal antibody according to
the invention. It will also be appreciated that the invention relates to
conjugates as described herein. The conjugate can be, for exanple, a

hventi on 1 upPHaP 98! 42:e IOt BRI PRI WA SEY I8Ny pec 11
bi ndi ng agent$; and $EO B> N@N 6BNandRsbnendd theReef.i nvention, as well as a vector
conprising such nucleic acid nolecule, as well as a host cell containing

the vector. 15 Aﬁcu/inib@raabllexi,a_tédhsatime(/%wmmi@%g&%ca?h %@?&%@gﬁxﬁ;leﬁaki ng a

speci fic binding agent conprising, transformng a host ¢ W th at
| east one nueat aitbodpciudh and pelytlonanmododignal thimerig ihinenizedydir aduligent  of

Claim1; (b),expressi e ucl ei ¢ aci.d mol ecul e in.said host cell; and
(c) isol atinBud ﬁﬁéﬁggi?F%mgﬂwgyﬁﬁy%ﬁ%ﬁﬁqm%ﬁgckﬂeéﬂ?vgk'ﬂEFther provi des
a nethod of [RKhG RARhateiakldY a 29bEEIHRA ihst PBdudedh hidRRPhAT dHiiBedy host cel |
with at | east one nucleic acid nolecule encoding the antibody according to

t he i nventi ofecording ©xtpe Ewen@n.t he nucleic acid nmolecule in said host cell
and (c) isolating said specific binding agent. Further, the invention
relates to a net hbavibfalsortieiappreciatpdithaldbe impenticrglataydn esijsgdates & manmal by

adm ni stering_a.therapeuticall. ffective amount of . .a,.specific binding
agent accord?ﬁ;nﬁ%f@% niﬁ@SH?Wﬁﬁﬁe b$ﬁ9€ﬁ??8%’aﬁgﬁﬂﬁfBQFﬁgggﬂﬂ net hod of
treati ngi@Cangath hdarfaniid | offile RBAtIInSt eri ng a therapeutically effective
amount of a specific binding agent according to the invention. The

i nvention al so 1 iRt B ehRrufBbNRi@lo hiMlERlabid o adEsiH6ging g Ogenesi s in
a manmmal conprising by admnistering a therapeutically effective anmount of

7 WD 2006/ 048B4dichOTinS28msy (98ctodsian aatibedt)iof dubyinwentionodsngelt @ a Yestarnvent i on.
The inventioq)addktion %I& Frov'de @' ng;ﬁFd oﬁ Erqgti@g.catcer ina
mammal  conpr FEPHEHHCA S EIS AT BOCREFPelt T4 QP cell contdining the
vector.
15 Additionally, the invention provides a method of making a specific
binding agent comprising, (a) transforming a host cell with at least one nucleic
acid molecule encoding the specific binding agent of Claim 1; (b) expressing the
nucleic acid molecule in said host cell; and (c) isolating said specific binding
agent. The invention further provides a method of making an antibody
20  comprising: (a) transforming a host cell with at least one nucleic acid molecule
encoding the antibody according to the invention; (b) expressing the nucleic acid

molecule in said host cell; and (c) isolating said specific binding agent.

Further, the invention relates to a method of inhibiting undesired
angiogenesis in a mammal by administering a therapeutically effective amount of
25  aspecific binding agent according to the invention. The invention also provides a
method of treating cancer in a mammal by administering a therapeutically

effective amount of a specific binding agent according to the invention.

The invention also relates to a method of inhibiting undesired angiogenesis

in a mammal comprising by administering a therapeutically effective amount of



effective anount of antibody according to the invention. It will be
appreci ated that the invention further relates to pharmaceutical 5

conposi t iwoeemapisdsi ng t he speci fic bindi ng agent accordirng260s/083e1
invention and a pharmaceutically acceptable formul ati on agent. The
pharmaceutical conposition may conprise an anti body according to the
invention and a pharmaceutically acceptable formulation agent. The

i nvention provides a nethod of nodul ating or inhibiting angi opoietin- 10 2
activity by 1.3 i 4 LS i £LG: bindi f the
Tovent i on. RSy Bdpn g R ER G SRR biich DRI RAARORR RS,

i nhi biting angthodoeif @tatingZcaneettin wintamrhyl cdeipridingtadmimetering aidrdpedyicalfy t he
invention. The invention further relates to a nmethod of nodulating at |east
one of vasc %Fr“VEéP’H’é‘é‘b?flaPF?/O‘g'racﬁ‘I’rgwoIt]éea’IE‘é@‘@‘qnn a manmal conpri sing
admnistering a 15 therapeutically effective amount of the specific

bi ndi ng agent accHBmdllibg appreeigtedithatdhe ingentioprfarthervelates éhpharsgcqusicak es to a
met hod ofgtr i N . : : L i . ohasity,
nemangi obl ast oot coiBiling B, ProiRt Yline R ARG AL ROSRIODRET

i nf | ammat or ya ghaeradankallphdeptablel fermndation agedo MEierphaghaceuticudopl asti c

di sease, bone-rel ated di sease, or psoriasis.in ahmamml coHpri sing 20

admi ni st er | n@orapqsﬁ&%@m%%nwnépﬁhﬁx 3FEOIgiRR RO VERBANAR; ¢ bi ndi ng

agent  accor ghRhal&uibNs d¥RBEIE Prmuldifon dp¥ft i on further provides a nethod
of nodul ating at | east ‘one of vascular perneability or plasma | eakage in a

mamal compr i si gAML BELANbNed lliRHWPGHIAERLL r IS K sAuRYRL Of an

anti body accordi ng e 1'nvent1on. i nvention a es to a
met hod of0 t r 2attivity atadneéasteriagenebr motd specifie birabagidgents ofitlseiasentionbesi ty,

hemangi obl ast pnma, henmangi ong,, arterigscl erosis, inflamatory .disease,
i nf| ammat or yITE? Gl PRfiAaA SoRTREBS M9 iod madilRHE oF i une wagipoistin:

di sease, b_()nﬁ‘c‘tfv@t&%%reaﬁnﬁ'ﬁi%ﬁﬁgan %ti%ﬁ?%&‘ﬁ&iiﬁvén@ioﬁ. mammal conpri si ng _
adm nistering a’"therapeutically effective anount of an antibody according

to the invention. pf }ﬁ’x?e%ﬁgﬁfélgﬂé%&té?géH%%@&ﬁé&ﬁ&ﬁ&éﬁng'i‘t‘fe% JnRge. the

invention relates to a ne of treating cancer 1 n a-manmal conpri sing
admi ni st er i ngasaulahperagebititycad glasnef Edeipt wea anmunmdl compasiagadmidisteridyg andi ng

agent aCfSO ' d{hrégaptegtigang e%fré'c\:/tlev%tain?or&n? onfd thg1 sl():ebz? it lgiggirnggggr}tiagco? i%gttd thlet wil be
invention. The invention also relates to 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
20  administering a therapeutically effective amount of a specific binding agent

according to the invention.

The invention further provides a method of modulating at least one of
vascular permeability or plasma leakage in a mammal comprising administering a
therapeutically effective amount of an antibody according to the invention. The
25 invention also relates to 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 an antibody according to the invention.



appreci ated by those in the art that the specific binding agent and 5
chenot her apeuti ¢ agent need not be adm nistered sinultaneously. The

i nventi onwel2se/usl48at es to a method of treating cancer i prca/usasmsmb7ont
conprising adm nistering a therapeutically effective anount of an anti body
according to the invention and a chenot herapeutic agent. The specific

bi ndi ng agent and chenot herapeuti c agent need not be adm ni stered

si mul t aneously. 10 The invention al so provides a specific binding agent

i Si | nt ty,.d 526 HC
(SE0 1D 1 1) EORortey TR P 39’ fidnde T shafk 6f¥e3n 4.2 st
ID NO 7); Eﬁﬁmlﬂlﬂlcéﬁﬁ%xh@a&i@imQémngﬁ@ﬁwl‘i@eﬁtﬁﬁ leBeti¥e abdount 684 spdeificSEQ | D

NO 13); 540 HC (SE RO %543 HC (SEQ D NO 17): 544 HC (SEQ ID
NO 19); 15 bipdingage mrmot wvewma{ otfsrageutio agent.5 Bwillbe SEQ | D

NG 31)  eotPHEHEES DGy FL) ol ftot GBS (RS Bifing Ml oA S
NO  37):5 FBthehfothi€agcnEQapdt Nerd 39 )op aBRtiMBRetdd s(BEQnENO. 41.); FE-B7 HC
(SEQ ID NO 43); FJ-Gl1 HC (SEQ ID NO. 45); FK-E3 HC (SEQ ID NO 47); 20 G

1 D4 HC (SEQ | D NChe 4jentiék° alkobBlals toSEQRIINGY tr@dting ¢dnterGnl2 ndmh@EQ | D
NGO 53); IAl-1E7 HC (SEQ ID NO 55); IF-1Cl10 HC (SEQ ID NO 57); IK-2E2 HC

(SEQ I D NO Suprising 2dministeting SEdhdrapayticalby effesthe jeRioyat C6ED pplibgdy 2) -

cappa (SEQ | BAREgii g3 MR Rbndand Ehorrishtpa et Prh® shEdn Shiling 257 o
26) ; 553 kappzent SEQHemdﬂ@raﬁfmlc a@éiﬁnk&lhpﬂbéﬁﬂi@ldlﬂeﬂhlﬂ)suﬁiﬂ)anedﬁﬁ&.kappa ( SEQ
ID NO 32); 565 kappa (SEQ ID NO 36); FE-B7 kappa (SEQ ID NO 44); FJ-Gl1

kappa (SHR | D NO Th&jnveftionEdsdmppides §§§éclﬂ2 heding 8gent lc&fhphﬁﬁg kappa (SEQID
NG 56); |P-2Cl1 kappa (SEQ D NO 62 528 Ianbda % | D NO ; 531
| anbda ( SEQ femplemeptaritysdete q%ﬁaépge% (¢BRNOof gyy 033 Izs 30 ID NO

105k Samons LSRRG sHiclspbi (558, MR R B o 0 |

NO. 24); 55953%HEOKSE@HJ\IDE)9) N@ﬁ H?a)(SEQ ID N6 1 A15d2 HSEBQ nDN@ 133) ; FBI
2 éEQ' fgbﬁg ( g@& cqstd Ié%llglb 1553450 AR NEIAI N téko 15 doPly), aPda
15 545 HC (SEQ ID NO: 21); 546 HC (SEQ ID NO: 23); 551 HC (SEQ ID NO: 25);
553 HC (SEQ ID NO: 27); 555 HC (SEQ ID NO: 29); 558 HC (SEQ ID NO: 31);
559 HC (SEQ ID NO: 33); 565 HC (SEQ ID NO: 35); F1-C6 HC (SEQ ID NO:
37); FB1-A7 HC (SEQ ID NO: 39); FD-B2 HC (SEQ ID NO: 41); FE-B7 HC
(SEQ ID NO: 43); FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47);
20 G1D4 HC (SEQ ID NO: 49); GCIE8 HC (SEQ ID NO: 51); HIC12 HC (SEQ ID
NO: 53); IAI-1E7 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2
HC (SEQ ID NO: 59); IP-2C11 HC (SEQ ID NO: 61); 526 kappa (SEQ ID NO:
2); 536 (THW) kappa (SEQ ID NO: 12); 536 (LQT) kappa (SEQ ID NO: 210);
543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
25  NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44);
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:
4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
30 ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545



| anbda (SEQ I D NO 52); HICl2 | anbda (SEQ ID NO 54); I|F-1Cl0lanbda 5 (SEQ
ID NO 58); and IK-2E2 | anbda (SEQ ID NO 60). The invention further

rel at es twoaosgasi4bi ¢ bi ndi ng agent conprising conpl empotrarsedogos@ier m ni ng
region 2 (CDR 2) of any of: 526 HC (SEQ ID NO 1); 528 HC (SEQ ID NO 3);
531 HC (SEQ ID NO 5); 533 HC (SEQ ID NO 7); 535 HC (SEQID NG 9); 536
HC (SEQ ID NO 11); 537 HC (SEQ ID NO 13); 10 540 HC (SEQ I D NO 15); 543
HC (SEQ ID NO 17); 544 HC (SEQID NO 19); 545 HC (SEQ ID NGO 21); 546 HC

(SEQ 1D No B3 BERIONGED) Blaned{sEQ B O4SES HENE S 2 e
(SEQ I D NG Rb) 34¥;IF1 @6 HeabdSESEQ DDNMD: 3@@51581 laAbdHSECERN®. M5, 39) ;

FD-B2 HC (SEQ I D NO 41% FE- B7 HClS% IDNO 43); F3-Gl1HC (SEQ 1D
NO 45): FK- EB-Bdambda(PEQNBNG742); GEDA I 9:198); GOIES GC 1 E8 HC

SEQ I D NO 1 D NO 55
I(F- ?c1o HC (%é‘éd? Eg%%%)g? f%)‘ﬁggi W&%@?IB %@ 5@5& |T|@ﬂ>6 ?@2’1&% ( SEQ ? D
NO 61); $26(BpINCBESS) d\E-2E2)amERGSEQHY NRappp (SEQ | D NGO 12); 536
(LQT) kappa (SEQ ID NO 210): 20 543 kappa (SEQ ID NO 18): 544 kappa (SEQ

| D NO 20); 551 k#npmvesikR ﬁ%eﬁ@ate@@asﬁ&ﬂi&‘@ﬂ@@g@mwﬁ N&ing 28) 555
kappa (SEQ I D NO 30); 558 kappa (S 565 q\&a N | D NO

36): FE- B7 kqpme@sﬁ@qydemmng reglanZ @QRI?&SB&HX o229 H K- E3

kappa, (S50 1 B M6k it 8hsed NG EARC (§ERRDIONG, s36hc (e g bapa, (SEQ
| anbda ( SEQ 533 NO/(SBJY IIbND: bpfBdal( $EEQ IDINNO! 1)1 637 HE3EHQIDND: (1ISEQ | D NO
(SEQ 1o Mo 3 meds8a bR 1 38k 1 e TR e e D0 fn Moy
o L ORI SR i R R o) S
(SEQ I D NO. 5513)HCI(SEQI®N@ RANH85 HG SEQ [N 2958358 Iéﬁ&SEQ IPEYO| Ahbda ( SEQ

1010 50). 10 40 AK0Me4S, RTARIGSLONTS 1, Thecuenkigp o, ol o cs
(CDR 3) of apy); eB1-APACHSEQSESNGY3DPFD-B2 HC (SEQ ID NO: 41); FE-B7 HC
15 (SEQIDNO: 43); FJ-G11 HC (SEQ ID NO: 45); FK-E3 HC (SEQ ID NO: 47);
G1D4 HC (SEQ ID NO: 49); GC1E8 HC (SEQ ID NO: 51); H1C12 HC (SEQ ID
NO: 53); IA1-1E7 HC (SEQ ID NO: 55); IF-1C10 HC (SEQ ID NO: 57); IK-2E2
HC (SEQ ID NO: 59); IP-2C11 HC (SEQ ID NO: 61); 526 kappa (SEQ ID NO:
2); 536 (THW) kappa (SEQ ID NO: 12); 536 (LQT) kappa (SEQ 1D NO: 210);
20 543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44);
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:
25  4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545
lambda (SEQ ID NO: 22); 546 lambda (SEQ ID NO: 24); 559 lambda (SEQ ID
NO: 34); F1-C6 lambda (SEQ ID NO: 38); FB1-A7 lambda (SEQ ID NO: 40);
FD-B2 lambda (SEQ ID NO: 42); G1D4 lambda (SEQ ID NO: 50); GCIE8
30 lambda (SEQ ID NO: 52); HIC12 lambda (SEQ ID NO: 54); IF-1C10 lambda
(SEQ ID NO: 58); and IK-2E2 lambda (SEQ ID NO: 60).

10



1); 528 HC (SEQ ID NO 3); 531 HC (SE QID 5); 533 HC (SEQ ID NO 7);
535 HC (SEQ ID NO 9): 536 HC (SEQ ID NO 11); 537 HC (SEQ ID NO 13); 5
540 HC ( SEQ20@3/0¥d4915); 543 HC (SEQ ID NO 17); 544 HC pBE@shidsNE91i9) ;
545 HC (SEQ ID NO 21); 546 HC (SEQ ID NO 23); 551 HC (SEQ ID NO 25);
553 HC (SEQ ID NO 27): 555 HC (SEQ ID NO 29); 558 HC (SEQ ID NO 31);
559 HC (SEQ ID NO 33): 565 HC (SEQ ID NO 35); FI-C6 HC (SEQ ID NO ~ 37);
FBI-A7 HC (SEQ ID NO  39); FD-B2 HC (SEQ I D NO 41) FE- B7 HC 10 (SEQID
NO 43); FJ-d 1 ) 45): FK-E D NO ; D4

( SEQ |)D NO 49); ggegvéélwlﬁ%ﬁéjﬁ?%oﬁépe%%glﬁq 118 a8¢ 'zc%t?ftsggg | D NO 53)
| Al - 1E7 HC ( lefchtakitypdoterntifing eddion ééﬁﬁ@)lo@ah%f 53 HG Ngétﬁ)m? (SEQ ID
NO 59); IP-2C 11 HC §B|DN0 61 26 ka - 536 (THW

kappa (SEQ | Ib) N@8 HO{S 1‘(@_@17) Sl Ee(SEQF_I@ N@ &5331@(%51234@&0% ( SEQ

caopa. ( Sob | BRHEBER Ioki: o S nCINE N RR S2HE (o lNEN: D Ra

32); 565 kapp40 HEEQB(DIINRO:36); 545&1@8%@&«08&@ 542 NO(SBEQ)ID NBJ 1911 kappa
56) = | b hcu1 e B s N e: ISHC I I M2 D £330 16 (RED 180Ny 5581
0y dgsgSFan’gd%aN(@S@ BPRE: 2 os oG It B 3B RO SIRIB WOESy Dot
(SEQ I D NO 359 HOS@EQ Edrdidh 30 BEGS IHT (KEQ 22)NOSHD; ]Fbc(ﬂﬁdéC (SH@IDENONZO | 3%)) ]
(F é-ESGI L)a&gdaﬁg% Egér&%@@anﬂ E@éfé @d@@%@lg@% 4%%7 @Eg DN
52); H 11§ 18t 'I'lbd@o(ﬁi@i QINQC @E%Ilb'ﬁ“d 4@2 AKX IBMIISEQIBXNODING  58) ;

and | K-2E2 | anbda e invention further provides a nucleic

aci d nol ecul &1&4dd |(S§QeleT}§@é49)|, GClﬁB&éﬁ? 0REQ RN O aZlooHAChy HCo(SHe:ID

t t th
hvenon, Ay L R SPEESEL 8 L R oS 1o
?P\\e/glni: gnbbmnfllggSEQ&DtN@S%;LIlPMQQ%%H?]:?JCPG%ESEQQEM of %?Irﬁg‘ﬁg of the
speci fic bindb @6&65&’) kagpa hﬁ%%@.l%@@(ﬁ«sﬁfaﬁam REQID DOt t o0 a

method Ofs 543 kappa (SEQ ID NO: 18); 544 kappa (SEQ ID NO: 20); 551 kappa (SEQ ID
NO: 26); 553 kappa (SEQ ID NO: 28); 555 kappa (SEQ ID NO: 30); 558 kappa
(SEQ ID NO: 32); 565 kappa (SEQ ID NO: 36); FE-B7 kappa (SEQ ID NO: 44);
FJ-G11 kappa (SEQ ID NO: 46); FK-E3 kappa (SEQ ID NO: 48); IA1-1E7 kappa
(SEQ ID NO: 56); IP-2C11 kappa (SEQ ID NO: 62); 528 lambda (SEQ ID NO:

20  4); 531 lambda (SEQ ID NO: 6); 533 lambda (SEQ ID NO: 8); 535 lambda (SEQ
ID NO: 10); 537 lambda (SEQ ID NO: 14); 540 lambda (SEQ ID NO: 16); 545
lambda (SEQ ID NO: 22); 546 lambda (SEQ ID NO: 24); 559 lambda (SEQ ID
NO: 34); F1-C6 lambda (SEQ ID NO: 38); FB1-A7 lambda (SEQ ID NO: 40);
FD-B2 lambda (SEQ ID NO: 42); G1D4 lambda (SEQ ID NO: 50); GC1E8

25 lambda (SEQ ID NO: 52); HIC12 lambda (SEQ ID NO: 54); IF-1C10 lambda
(SEQ ID NO: 58); and IK-2E2 lambda (SEQ ID NO: 60).

The invention further provides a nucleic acid molecule encoding a specific

binding agent according to the invention.

Moreover, the invention relates to a method of detecting the level of

30 angiopoietin-2 in a biological sample by (a) contacting a specific binding agent of

11



detecting the |evel of angiopoietin-2 in a biological sanple by (a)
contacting an antibody of the invention with the sanple; and (b)

det er mi niwg wdéw4sogbent of 5 binding of the antibody to thesaseslosoiThe
invention also relates to a nethod of inhibiting undesired angi ogenesis in
a mammal conprising admnistering a therapeutically effective anbunt 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 mammal conpri sing

adm ni sterin . I i A f i : ROLY tide or
conposi tion glg%él‘;eeglg??gvétg%#eaﬁéﬁ.%‘}ﬁ@ %ﬁ%@n\rﬁlﬁpgn%;gt}?etnﬁégﬁp gﬁl §t°ggpet 0 a nethod
of i nhi bi ti ngpetifitthindin®ugdnt tocthasanpler Thechveytiomsales ralates anghagedesi s in a
manmal conprising adm nistering a, therapeutically effective anount of a
pol ypepti de @ftetBgbslevelnf anglopeistinPna bielesieal samplsdivt @berntacying aRe

invention re . ' b ni %@&R@ conpri sing
adm ni steri n!é;ﬂ?lg)%ta %g?g%éﬁﬁnggﬁl“gﬁ%% gﬂgxﬁ;?@gangg%ﬁtero mgg %*%o ypep'%C i de or
conposi tison bipdogsf themtibbdy i the smmplea chenot herapeutic agent. In a
preferred enbodi nent, the chenot herapeutic agent is at |east one of 5-FU,
CPT- 11, and TaxoTk¢ fvehtionvdldd relagesap pmesthat etinhibnimguerdesiteabhgiopéresissui t abl e
chenot herapeutic agents and ot her . cancer therapiges can be used. 20 It wll
be appreci at Bt PARMA [RMBHIIRS ?4remb'ﬁtqﬁmgr?gth§r@e?ﬂtsca§¥ eﬁcf?FéWF AURHE SR can  be

used to tr ©2holgp b F c&ﬁpéﬁim%s&m%éﬁ@drm ihPerfiphe®d Blrd (95 undesired
angi ogenesi s. h di seases 1 nclude, but are not limted to, ocular
neovascul ar i sethodof nedolatiag angbgemegiaimha esmbnal cbwgiisigg ddmbestering @t i nopat hy

and age-, el ated macul ar. degenerati on sor.i.asi s, hemangi opl ast Qnma,

nermang: ot SeTeUGa s SHPERAGRT i RIVSGRUS ShF CRBOL TSR] heunat of ¢
or rheumat i Cherbinf ITAEIRAfi¥n AirBRAFRSPate LOREARERDY Bf MhiYMing futnok igRHAtHdI Ng
rheumatoid arthritis), or other chronic inflammtory disorders, such as

chroni ¢ ast heharacigrized ibslundesingd sngiogengpis il aReata vampasing eowliseneg &
endonetri osi nd.n ic.dis e for. X €.$50- I olid tunors
ﬁfﬁ%aiggttcgglg %h’ga&ve angogr%? g@ 3 Solx%egnln{ile §F\ g%é%sugo% a%a}fescefﬂ)\f\:g

and liquid tu has Teu I Seases ich can be
treated by abéreinl Additidmllyahe ilentqeeldidsao himethaogerihg cadet in&dl2 WO

2006/ 045049 PCT/ US2005/.037911. .be apparent to thgse skilled in the art.
Such addld i omamnl sempdsing admindatering g thgrageutically pfpstivegnognt efifesi ty,

vas C ul ar. per B&?Béﬂtfd% Yr c&hﬁ@s’f‘@od KU bed %@féiﬁ? ah& 'arcﬁérﬁ&t%grapeutic 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.

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

25  arteriosclerosis, inflammatory disease, such as a rheumatoid or rheumatic
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 tumors (such as leukemias). Additional

30 diseases which can be treated by administration of the specific binding agents will
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di sorders, including osteoporosis. Thus, the invention further relates to
nmet hods of treating these di seases associated with deregul ated or

undesi r edvengisgsnesi s. 5 O her enbodi nents of this invegtriuspoosiobiorbe
readily apparent fromthe disclosure provided herewith. BRI EF DESCRI PTI ON
OF THE FI GURES 10 Figure 1 depicts a graph of tunor size (y-axisS) versus
time (x-axis) in tunor bearing mce treated with either an anti-Ang-2
anti body (clone 533, 537 or 544) of the invention, with a control

ant i body, hat fered s | ne Det a re described
in the Exarerégvh'sFg lQiIt—éhtggur es” % ﬁ)ff% ?{1 Bﬁi%{loréa%f%asgs Hlﬁb’rﬁil alﬂ'ﬁ&éet a (O D.
370) for ful het wxﬁuémgbuseshwm@cwarq;eanédmm ; Asmd lRakdpe, Mddl imBirldedof hAng- 2,

and to the C term nUf of hAng- 2, respectlvely for pepti bodi es TN8- Con4- C,
L1-7-N, and {ipordgrsgine W%ﬁoﬁ@mﬁﬁ Tihs,ithe et fugéer\ﬁé]atesé@ﬂfeﬁwdéont r ol

20" DETAILED RGBSR e Phaekr e T e P SRl Ao R ef

d
way i ot ng. e QU ERBOFRl bR enBh WAEhs IR LSy "o e

for reconbi naitlofié provlideeltiegewifl. ot ei n, 25 and anti body pr oductl on, as wel |
as for tissue culture and cell transformation. -Enzymatic reactions and
purification techniques are typically perfornmed according to the

manuf acturer's specifications or as comonly acconplished in the art using
conventi onal FE - rth in Sanbrook et al.

(Mol ecul ar g 8 b mNEGFﬁ%MI d Spring Harbor Laboratory
Press, C0d 30 SpFlgtuge l-ldcmcxsagbﬁph(o:t”@t&iﬁiu)slzeo(ly a&ds)vemsas tiedxfrispim. Unl ess
speC|f|c definitions are rovi ded,. .t he no clature U2I|IZ LN connection

with, and t hEeIPsRERGMPe tald ey dthenapantsARgi Zabibody (clopg 376; 234 or
chemistry, Sy)hethcinQbdmnl with BeBhSSIrahtibddy, YORZH MR gﬁ&@%ﬂéﬁ/ 05/ 037911

and nedi ci nal and pharmaceutical chem stry described herein are those well
known and coffiibml Petailsdird deschibedsintthe Bxamples.d t echni ques may be used for

?gswufg![ i z%nt hese?fgures%m ‘i%' a(f' ?(IJ %%}%%f e t%f‘}é rr”PaBSl%tg Id%% (ODJS e%s ?cg Ifgﬂ

15 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-F¢, C2BS,
or 5B12. Details are described in the Examples.

20
DETAILED DESCRIPTION OF INVENTION

The section headings are used herein for organizational purposes only, and

are not to be construed as in any way limiting the subject matter described.
Standard techniques may be used for recombinant DNA molecule, protein,

25  and antibody production, as well as for tissue culture and cell transformation.
Enzymatic reactions and purification techniques are typically performed according
to the manufacturer’s specifications or as commonly accomplished in the art using
conventional procedures such as those set forth in Sambrook et al. (Molecular
Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory Press, Cold

30  Spring Harbor, NY (1989)), or as described herein. Unless specific definitions are
provided, the nomenclature utilized in connection with, and the laboratory

procedures and techniques of analytical chemistry, synthetic organic chemistry,
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and delivery, and treatnent of patients. 5 Definitions As utilized in
accordance with the present disclosure, the followng terns unless

ot her wi sewondicas®d, shall be understood to have the folrcowisogsmeamni ngs:
The term "Ang-2" refers to the polypeptide set forth in Figure 6 of U S
10 Patent No. 6,166,185 ("Tie-2 ligand-2") or fragnments thereof as well as
rel ated polypeptides which include allelic variants, splice variants,
derivatives, substitution, deletions, and/or insertion variants, fusion

pepti des and | ypept i d and j.nterspeci es. h 0gs. The Ang: 2

pol ypepti de ﬁ%&ng@cﬁﬁbmﬁgﬁwpﬂ%Fﬂh%hCéﬂgﬁﬁ?gﬁﬁpgggbﬂgﬁﬁ?eBEE?&%Qs, e.g.

| eader sequekg®@sn atddd@ehbily uSQIMARE 8%, SAaRlAE ddhnigeinanbe WBidopni ne, am no
term nal mnethionine and |ysine residues, and/or tag or _ fusion proteins

sequences, delsanerlsynibasesihemacahanalysesthiarnadentical piapassipadormylationsr m

"bi ol ogi cal | jye” in.. ation to Ang-2 or an Ang-2 specific
bi ndi ng agen?nc?(g %%@’?%wgg%}é%ﬁ?o&{ﬁgéﬁ%ol ypepti de having at | east one 20
activity £haracteristic of Ang-2 or of an Ang-2 specific binding agent. A
speci fic binpding, agent of Ang-2 may have agoni st, antagonist, or
neutralizing-éﬁﬂgﬂégking activity with respect to at |east one biologica

activity of Ang-2 N bl L adi " f | ecul e,
As WiRzdBhMRecstBfifce wifh tf(ﬂlF-l ggysﬁtig RGRShre, IR (ﬁﬂéwf‘ng tén{tP

preferably a proteinaceous nol ecul e, nds Ang-2 (and vdrlants and
derivatives thlesseheraise i@dicated,ishallibhendsrstyodiiothavathgrfeBowingahdanivigsy t han

ot her angi opoi etins.. A specifjc.bindin agent e a. protein,, peptide,
nucl ei ¢ acid, car Eﬁ‘ﬁfﬂi‘?‘a ,g-i i 5fez {g)gbe EMP%’?{‘}SIS%F&H E\l&%&'h% Otgr‘ﬁpou.nd_ whi ch
bi nds pr ed er paehaNb.36, 165, B39« Pie-1 Rgand P bLfrh@tentS R BEWEI ab REatsPpeci fi C

bi ndi ng agent according to the present invention is an antibody, such as a
pol ycl onal anelypeiiides whiehned pdmallelig veriaus pplicerysyiants, dasiveiygse 30 anti body, a
CDR-grafted I: , ti - i I i | {il nti body, a
catal ytic an%ggﬁsx’ade%ﬁf%{%ﬁa?e gr%f: {t{g%g%ﬂ&r‘ggﬁﬁg%ﬁgﬁld;egg%b gléﬁepéﬁg %’- 14 WO

2006/ 045049 hKdTintdérayeOies A3MOIbYs. The Ay wlymptide mdy ofniay Modincludad ant i bodi es
that can be |l aheled in soluple or bound form as well as fragnents,
variants or Q0% fepminaf Frsidugs, o Bei lEHISF SSAUERRSS JATECHNE SRAYERESE BRHNGI t h ot her

am no acigl S feBMaF frre thidHife] A6 R¥miRPHBHGHUHRUSSine 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
20  activity characteristic of Ang-2 or of an Ang-2 specific binding agent. A specific
binding agent of Ang-2 may have agonist, antagonist, or neutralizing or blocking
activity with respect to at least one biological activity of Ang-2.
The term “specific binding agent” refers to a molecule, preferably a
_proteinaceous molecule, that binds Ang-2 (and variants and derivatives thereof as
25  defined herein) with a greater affinity than other angiopoietins. A specific binding
agent may be a protein, peptide, nucleic acid, carbohydrate, lipid, or small
molecular weight compound which binds preferentially to Ang-2. In a preferred
embodiment, the specific binding agent according to the present invention is an
antibody, such as a polyclonal antibody, a monoclonal antibody (mAb), a chimeric
30  antibody, a CDR-grafted antibody, a multi-specific antibody, a bi-specific

antibody, a catalytic antibody, a humanized antibody, a human antibody, an anti-

14



Such techniques include, but are not limted to enzymatic cl eavage,

chem cal 5 cl eavage, peptide synthesis or reconbi nant techni ques. The

ant i - Ang-wopemisfi4e bi ndi ng agents of the present invertrws2@se3dapabl e of
bi ndi ng portions of Ang-2 that nodul ate, e.g., inhibit or pronote, the

bi ol ogi cal activity of Ang-2 and/or other Ang-2-associated activities. The
term "pol ycl onal anti body" refers to a heterogeneous m xture of 10

anti bodi es that recognize and bind to different epitopes on the sane

antigen. Polyclonal apiibodies e .obt.ai ned_ fr rud er um

pr epar ati ons' ?‘y%iila‘}%ﬂbSﬂﬁ?‘?‘%‘ﬁeﬁ‘%ﬁ%}tﬁa?lef %%%?gbr?plflge,ri%cglﬁltﬁog‘g’ie ul?quﬁfit y

chr omat ogr aphytm, 8¢ wlll aé ghimétEnatients or Gerdfativey thyreof) enh@taddearhy . The term
"nmonocl onal antjbodies"” refers to a collection of antibodies 15 encoded by

the sanme nucfenbinglqerywith ptepppingickhsegrenceprrondsd By Isiovaueelnimyesa  si ngl e
hybri doma or el l -l ine, . 1 | fatBER t each
nonocl onal aﬁﬁc}lﬂtgéhﬁﬁeﬁ Inlldtlﬁy}%f ggﬁrﬁrgx?tgg}é%%ﬂ?gﬁ%hgats ane g%‘?’;é gg%‘}"gﬁ t he

anti gen. SThecledeigm pepridesynoinais orirecondtindnt tdcheiquéso Theyanfiakng-2 wpeifigret hod f or
maki ng the antjbody, ngr is the termlimted tq antibodies produced in a
particul ar sBeeingaetive ogthg.p,re%ug?é?ntﬁoa_ta,re apeble?ﬁélf@g}&ﬁorfewsﬁmga

anti bodi es” fff fhdulhf, ag!, gﬁ?@t slspﬂoﬂmv@l) kmi@logfamtacmit%f Ahg.gi 4@fyy and/ or

light chain i's identical’ or honol ogous To a cortespo ng sequence in
an anti body dtei A&egi2fassonigiedantivitias] ar speci es or belonging to a particul ar

anti body cl ass or..subcl ass ile the. repai nder of the chain(s). is/are 25
Ment cal with o THoRRogusope! by uEHE i i SReREReE AL bod es
derived 104 r onnteodiel Bhat BROENIES afd biag ke BiFifcRGt bFitcHROLA e ARfeldAAEM.Cl ass or
subclass. Also included are fragnents of such antibodies, that exhibit the

desired bi ol Bgivelgnal aagibpdips gpay pe ebtained droabenuile yerum psgnsedtiong af may bend

soi (lisay: oy SRR Mot bRn A0 ARG LB Pl RBiein ARBER" 7,0
term " CDR gr &fdffifityactiromatbgraphef ers to an anti body in which the CDR from one

anti body of a pari]'acul ar specjies or_isotype is reconbinantly jinserted into

the framework of aASiHEr monerleadrngbodiss Telerao Greodpstiotrd ANtiBefes es or

| sotype. 15 ThendoEdby T!shine SBEE1cdcft ABILRR WhicH £E 8poaflyHodtib Bpdy having
single hybridoma or other cell line, or by a transgenic mammal such that each
monoclonal antibody will typically recognize the same epitope on the antigen. The
term “monoclonal” is not limited to any particular method for making the
antibody, nor is the term limited to antibodies produced in a particular species,
20 e.g, mouse, rat, etc.

The term “chimeric antibodies” refers to antibodies in which a portion of
the heavy and/or light chain is identical with or homologous to a corresponding
sequence in an antibody derived from a particular species or belonging to a
particular antibody class or subclass, while the remainder of the chain(s) is/are

25  identical with or homologous to a corresponding sequence in antibodies derived
from another species or belonging to another antibody class or subclass. Also
included are fragments of such antibodies, that exhibit the desired biological
activity (i.e., the ability to specifically bind Ang-2). See, U.S. Patent No.
4,816,567 and Morrison et al., Proc Natl Acad Sci (USA), 81:6851-6855 (1985).
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5 regions that recogni ze nore than one epitope on one or nore antigens. A
subcl ass of this type of antibody is a "bi-specific antibody” which

recogni zesot2ees/04s048t i Nct epi topes on the sanme or differ ectr/BdISYsIS1
"Catalytic" antibodies refers to anti bodi es wherein one or nore cytotoxic,
or nore generally one or nore biologically active, noieties are attached to
the 10 targeting binding agent. The term "humani zed anti body" refers to a
specific type of CDR-grafted antibody in which the antibody framework

region is derived a‘(hlﬂi{rg . h i S.r i t derived
from anot her spec?féés%%sluc a &g@%?tlltgggﬁ &?t%a%aﬁ@roﬂf/ﬁ%cwgeg ned
infra. 15 Thé&omesmmahfibiddyyoftipmreiculanpedieodr is@f Ry is récontbinadfly iileeyd idlo Whi ch
both the CDR and the framework are derived from one or, nbore human DNA

mol ecul es.  thsdramsyark ghanatheriaptibosdy-otshg sasesagr difereptspegienprisetips-body t hat
cuies. et 4 i r s
specifically bindgpd %rxﬂ“%ﬂ@-%g%?l?%%ﬁ%d& %?er%?&eﬁ%#t@?%@é\g@i%&%

Production of anti-1diotype I es” can be per any of the
met hods descregid thvd resiognize mo2®than odelepitape onfonalor Arvge 2ntigeesi fAl ¢ ant i bodi es

except that these antibodies arise from e.g., ni zation of an ani mal

W th an Ang- HPCRB s (SRR S EBAYOR isAr SoecHie NGy T HGRRATORRGFERIO 1 at her
than Ang-2 pglsiiR@RpitélRsioh38d fanf¥ ordiifférd@igend hereof . The term "variants,”
as used herein, include those pola%peptl des wherein 25 ami-no acid residues

are inserted into;Cafelytieeenttbodies safeisdo artiltedidstwiteesin one or mhes cytrdoxical | y
occurring (o | e known m no. agi d sequence far the binding agent.
Var ant o of PhBore GRENT 0P RRe b REeBR Ao fRAMRNTEs MertdRed el o

" Der i vat 1(vestargetinp biteling@eat. bi ndi ng agents that have been chenically

nodi fied in some manner distinct frominsertion, deletion, or substitution

variants. 30 "Sp&h¢ lermahpsanizediantiedy dreforates specticitipe affy PRegratied a

o esent i nvent o oo wpich b thiad R B KisHn S R BB B S5 11 | an
bi nd mat ur e, edchlCDR engplaceat wighthat derivedrfgirh ahoth@mspéeigs, 2ughodsyqaptingde, or an

ort hol og the f,..such f. .1 ffinity (as determ ned by, e.g., Affinity
ELI SA or Bl {E@gﬁeﬂ}fstg%sgﬁi{ d%é"cf?qeﬂé "herein) or its neutralization

capabil ity (as defRg f8MeGully human” antibody refers to an antibody in which both the
CDR and the framework are derived from one or more human DNA molecules.
The term “anti-idiotype” antibody refers to any antibody that specifically
binds to another antibody that recognizes an antigen. Production of anti-idiotype
antibodies can be performed by any of the methods described herein for-

20  production of an Ang-2-specific antibodies except that these antibodies arise from
e.g., immunization of an animal with an Ang-2-specific antibody or Ang-2-
binding fragment thereof, rather than Ang-2 polypeptide itself or a fragment
thereof.

The term “variants,” as used herein, include those polypeptides wherein

25  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 described below.

“Derivatives” include those binding agents that have been chemically
modified in some manner distinct from insertion, deletion, or substitution variants.

30 “Specifically binds Ang-2” refers to the ability of a specific binding agent

(such as an antibody or fragment thereof) of the present invention to recognize
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by e.g., Neutralization ELI SA assays described herein, or simlar assays)
is at least 5 10 tines as great, but optionally 50 tinmes as great, 100, 250
or 500 tiwee@s4gi4eat, or even at |east 1000 tines as greais2@6/051e1
affinity or neutralization capability of the sanme for any other

angi opoi etin or other peptide or polypeptide. The term "antigen bi ndi ng
domai n" or "antigen binding region"” refers to that portion of the specific
bi ndi ng agent (such as an anti body nol ecule) which 10 contains the

specific bin [ r eties) that
interact wit d;mngn I ge’n algg @gn?g‘}rﬁgf 1% gh&mﬁ& Bgim)eﬁt{dg CI ficity
and affini tyortﬁ@ogtﬂweoaf,rﬁubgamlth ufmnqudd@@ﬂymedme@nmimny@mm% domai n
| s comonl y ﬁ;erred to as the "conplenentarity-determ ning region, or

" The teP SR AEBYBas deseiahed hesene)rfatltsrs@mralma ign capability (asclgleamingdabl e of
be' ng 15 regpg g‘Mtﬁﬁzﬁﬁqfﬁ%ﬁg%b%%aes%ﬁggd ﬂérglnbbpgfnﬂgr ays éjls gt 1dhst AN

anti body, at on nore o I'ng agent s’ anti gen I'ng T egions.
Epi t opes usudl kiynes engiest, bof optohally Shatings acgreate 1861260 0e SG0 tups Agsreatf

nmol ecul es, such as am no s or car hoh drate |de chai ns,
and have spe8’f‘1”|GBafIﬁa§te1%§6E’gW§aﬁﬁ%at%SttPﬁe té(lornﬁ‘ﬁéﬂggé o} sapab g’%fs wel | as
specific Chaﬂﬁ%aﬁl@%ﬁ&{yedth&tahg Ngm'éﬁhbp&%ér ﬁépn%lé%ﬂpcﬁl%@ﬂtﬂae 20 may be

conti guous or non-conti guous. reover, epitopes hmay be mnetic in that

they conprise a tHhhetera’ sntgindriading demain{ioe “arttigen pindingemgiooarefers te he

dd h b d f
the. anino- aci i PRBBAERSpifa SRERoy 5% SATRR BRI ARGRSELEE At boay

i mmune r g pob&taind the spedifit binditigigehtigniad déidredidies (& dthdrgoiedsh @Re" is an
epi tope, which 25 when bound by a speC|f|c bi ndi ng. agent. such as an

anti body, re¥erad With amantigss andeonfernn the binding agentitumeriBigiie anchy fipity| ogl caI
activity of I S

Vivor 1h vit (B GG, fn ofShitbody; 1R o AR ED the
neutrali zi ngtoeth@b@m;ﬂerhemammﬂemIang segiasocCARY wi th a bi ol ogi cal |y

active region of fternq vel the term "ac ti epi tQpe" 30 is
an epitope, whi ch%ggtﬁﬁmb(?ﬁ‘ﬁ%l’%)?etjﬁrsstﬁﬁatPP’E‘OBPIﬁ&WlB‘O éﬁtcaB? l¢ AED§ g ent i on,

such 17330 ?&9@:{19&5&4&&%%@%?%%&% gﬂfﬂimgaa%eﬁtne g“&d QR%d 48 Sl %;13 i n

activation, or at |edst maintenance of a biol ogi c y aCtI ‘e conf ormat i on,

of Ang- 2. Theoresfithe aindirgogent s argigen bindingf regions.oE pitqpep uswidly songisslofpept i de

whi ch chemically active surface groupings of molecules, such as for example, amino
acids or carbohydrate side chains, and have specific three-dimensional structural
characteristics as well as specific charge characteristics. Epitopes as used herein

20  may be contiguous or non-contiguous. Moreover, epitopes may be mimetic in that
they comprise a three dimensional structure that is identical to the epitope used to
generate the antibody, yet comprise none or only some of the amino acid residues
found in the Ang-2 used to stimulate the antibody immune response.

The term “inhibiting and/or neutralizing epitope” is an epitope, which

25  when bound by a specific binding agent such as an antibody, results in the loss of
(or at least the decrease in) biological activity of the molecule, cell, or organism
containing such epitope, in vivo, in vitro, or in situ. In the context of the present
invention, the neutralizing epitope is located on or is associated with a

biologically active region of Ang-2. Alternatively, the term “activating epitope”

30 is an epitope, which when bound by a specific binding agent of the invention, such
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conprises |less than a conplete, intact anti body. Conplete antibodies
conprise 5 two functionally independent parts or fragnments: an antigen

bi ndi ng fwagmenuskaown as "Fab," and a carboxy term nal pcryst@sioswabl e
fragnent known as the "Fc" fragnment. The Fab fragnent includes the first
constant domain fromboth the heavy and |light chain (CH and CL1) together
with the variable regions fromboth the heavy and |ight chains that bind
the specific antigen. Each of the heavy and 10 |ight chain variable regions

i ncl udes t hr ge, oML Lid Yotdaliss g 94 rnf-'agn'}t ()f:pgeﬂﬁqg@ f ramewor k
am no acid residues %c sepacr até t’hrslregtll%gsitw ug@&%l?s. 2 F¢ region
conpri ses t hactoeconirmaatibit, bf Adgi?eavy chain constant regions (CH2 and CH3)
and is involved i ?P?e;{feq,t or [

bfur}cti ons, such as cogn%zl enent agtl ga i on and
attack by phagocyt 'e'C8I Pe! OfiPi_ WG AEIChYi g PUE heF REYRERHCERD Tegi ons are
15 separ at edcdhipides f35 iRADonIHlAE 8nta8TinBBody. A06BIERAAHbOHLE RNt he ful |
| ength ant|b0d¥ is proteolytically cleaved, the hinge region may be
U

associ at el wiwhivactionatly indeperigpt partsiy fragmgnisnan aftigen diraling &agnednéavage of an

anti body wit QL& pp.results. in hi n reqgi on, bei.ng

associ at ed wigrtli&%sg F?‘é‘s %ﬁ? P gl%ggy P er"a“@“nai ﬁ{XStaI“\l/ﬁ%lE’Egragfnee gglé‘boé’%}/\?stqhe t ir:fé

pr ot ease pepfagmeitoThed&ab &afmagirelideribe Gish céidand aeini flord BoBOCi ated with
both Fab fragment sinultaneogusly. Because the two Fab fragnments are in

fact coval enb$ayyianskight shain G Inddfelobi thgethe avitlybe vanzble eagignsifiogn bethagnent

is termed th ) g]g%q% | h hatively |ong
serum hal f-11 egl,%@n%rlr%l(alggs}l@a a th|as néfﬂqg%?_@ﬁigg : epC?églhgg{hgg?%‘%y é1(%l‘z§1ture, 337:
525- 31 (1®89)ightwhain vaxiprle ssgichsasclpdestthre® somplemehtasitpdetpmahimignegians Fc domai n
can inpart | r, half-life or.incorporate such functians. a ecept or

by ndi ng. Pr ofeD ARG B8 LIPS bR sapuapealGRRSpl acent al
transfer intghd RErdpidH @ntprises B isedbnltand thifdiady cHAIR cEiftdrf % P¥hs ((RY be a
natural ly occurring Fc region, or may be altered to inprove certain

qual i ties, s#hCHS) anlis dpeineiddn gffedtpr fusstians such audomplenentiantivati® aithe t er m
"variable regiopti. ok "variahle domain” .refers to a rtion of the |ight
and/ or heavygt(k: cgibﬁs?ﬁ%goc N g?lﬂsl‘ bgl ,met%:;)%é\lﬁ’&q lﬁccmg’i%ﬁ’deﬁlﬁw ¥Ri mat el y the
18 WO 2008/ Oddprh@edRiyTdn in2iB0dy U8 @likgionlri and depérdinpddn HRP tHeCfull éhe@ri no aci ds
in the heavy chain_and about 100 to 110 amno termnal am no acids in the
li ght chain. amﬂ@dyﬁpra@pytlpgly @pavedythe biigeyegion may be associated with either

the Fab or Fc fragment. For example, cleavage of an antibody with the protease
papain results in the hinge region being associated with the resulting Fc fragment,
while cleavage with the protease pepsin provides a fragment wherein the hinge is
20  associated with both Fab fragment simultaneously. Because the two Fab
fragments are in fact covalently linked following pepsin cleavage, the resulting
fragment is termed the F(ab’)2 fragment.
An Fc domain may have a relatively long serum half-life, whereas a Fab is
short-lived. (Capon et al., Nature, 337: 525-31 (1989)) When expressed as part
25  of afusion protein, an Fc domain can impart longer half-life or incorporate such
functions as Fc receptor binding, Protein A binding, complement fixation and
' perhaps even placental transfer into the protein to which it is fused. The Fc region
may be a naturally occurring Fc region, or may be altered to improve certain
qualities, such as therapeutic qualities or circulation time.
30 The term “variable region” or “variable domain” refers to a portion of the

light and/or heavy chains of an antibody, typically including approximately the
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differ extensively in am no acid sequence even anong anti bodi es of the sanme
species. The variable region of an antibody typically determ nes the

bi ndi ng ano 200csasmibfi city of each particul ar antibody fecTtiussoosastoicul ar
antigen. The variability in sequence is concentrated in those regions
referred to as conplenentarity- determning regions (CDRs), while the nore
hi ghly conserved regions in the variable domain are called franmework
regions (FR). The CDRs of the light and heavy chains contain within them

of the ant | beRyHierfiaf Ry 0 Rintad B8 Hhehcaxd piRiand Rt BRE L1 ot "

si gni fi cant | yméfof eehinalinhigle acids ithe tichechaeni THeonriable degiontstypidalier €i n i nfra.
The term "light chain" when used in reference to an_antibody collectively
refers to twlilr §xiensively yiprainoggid ssquensp guen among antikadignof the spraged on t he
am no acid n ; I NS "h ain"
when used i n%%#’ g'r gﬁlgce{fa{l%ﬂgrﬁg%ﬁ??%@ﬂ@% g@%c‘ia\i}gldyéﬁpféﬁgegﬂse l{ﬁg&%{g 3ng1di stinct
types, cal | edpezifffity,of dadh garti@pai dntihodygfemite partidulariantipes e The maridtilétydni no aci d
sequence of the heavy chain ont%t ant domain. The conbjnation of heavy and

li ght chai nsSYURCSIS SRCERIrAteq i RATSIons Eefergedyie ag spmplsatesnityga 1 gD, ~ | gE,
| gG and | gM i i ugi G 20
g gM qéempatis r\é%)?{s ﬁ%ﬂggi)éﬁgﬂ? Bﬂ&%re R c&ié%%@?e?‘f%}sqa tHed

designated as 1gGl, 1g The term "nat l'y occurring"
when used i nvarbbedemnan awi cahiedfromsyodategioma(ER ). alte CuBhofthehight midc aci d
nol ecul es, polypeptides,. host .cells, and the |like refers to those which
are found i nBﬁ%&tﬂqgmgﬁﬁmﬁl&mhﬂﬂ?l?eflbﬁlewuéo ﬁ%%wklﬁglaf?gl.arg? eref%anﬂb?‘i sol at ed"
when usef) i nfdreh@dird irt€adirof the aritibody W@Gintipén, BbWevdiJamitid aeme i tef Ang- 2
refers to a conpound that is free fromat |east one contam nating

pol ypepti de BRs s@hyisuifigantlyaffectantiggn §inding/resogratieny e disonssed daremin/iaand
preferably subst Lal luy: « oo ] i TBIR i an
pol ypepti des that %H\é/\})egl:ndéﬁgﬁ{%%%%r‘gﬁgvr\ﬁa‘%dﬁ%ﬁ%@?%%ﬂ%&g}oﬁgal aglnoﬂgti Cc use.
The term " matdfem'to Whedistise dypes, datlbdikappa (kporAagbds (1pbdsed A theZingind abiddy, 30
or to any other prot ef'ﬂnaceous speci fic binding agent of Ang-2 refers to a
peptide ~or SCGYENSFRALIRG eAUSABLUGTYNS | eader or signal sequence. Wen a

08 45 o S DO OB 5 B e 1
refers to five distinct types, called alpha, delta, epsilon, gamma and mu, based on
the amino acid sequence of the heavy chain constant domain. The combination of
heavy and light chains give rise to five known classes of antibodies: IgA, IgD,
IgE, IgG and IgM, respectively, including four known subclasses of IgG,

20  designated as IgG,, 1gG,, IgG; and 1gGs,.

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 moditied 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, anti-Ang-2 antibody,

30  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 binding agent of the
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pepti de or polypeptide may al so include additional am no acid residues (but
still lack a | eader sequence) such as an am no term nal nethionine, or one
or nore wothicasne and | ysine residues. A peptide or pecypspioisdsropr oduced
in this manner 5 may be utilized with or without these additional am no
acid residues having been renoved. The terns "effective anount” and
"therapeutically effective anount” when wused in relation to a specific

bi ndi ng agent of Ang-2 refers to an anmount of a specific binding agent
that is usef r r.t an.obser charge, 10,in the | evel
of one or m}r{lclgelg(liocr)llqgélg@%?seé’cf{o?%%%ﬁgg’ IBP%AOnkga-r %#%gtl C%Ha{ri:’ge 1§e be either an
increase or patideaspolypeptite nhavatio iatlude gdditiaed] amino/aciPresidasaiuy stilt he
change is a ecr?ase in Ang-2 activity. Specific_binding agents and

Ant i bodi es 14¢lha lepdetsequensehsuchsg ap gmppo teppinpk methigning, pronemporer efers to a
nol ecul e tha - LELCl rAf 1 Z] eTel -

descri bed he%lgﬁrl?ﬁ%il ta1 It)lggwss}p;dg%?fég%g?%rﬁ&%gﬁ%sﬁ:oggﬁegg%,ﬁﬁgﬂ%@e not
limted to, smaybbatliesl witd oderthwétthese additiheal @afino pod ygsejoes Hadng beest smal |

nol ecul es. Suitable specific binding agents nay be prepared using nethods
known i n t he™1*%An exenpl ary Ang-2 pol ypeptide 20 specific binding agent
of the present i nygdfeh@s iffechidd@aRbent®hbndiMeipeutRalPeifeitive aRRUAIUWMA t he
Ang-2 pol ypeptide, and preferably nodul ating the activity or function of
Ang- 2 pol ypepsedde relgpmdofaispetifie dindingeagent of Angeh refersamen podigofand ant i body

fragnents that . {:f1 cal i.nd -2 polypeptides are wihin the scope
of the pr eseﬂjtecﬁt%\eogﬁlfl%%& nk é‘gpllshuge@ggrl %egg?sgys‘p t&é;‘}l’%"éF %‘b?lif(?fvghlglcrﬁ??ﬁ:el udi ng
nmono- speb) f i i thelevel ek or VRO Blotupidal AEtMSYs, of ABROIDTRAEHang€ Rk C,

humani zed such as CDR-grafted, human, single chain, cat aF tic,

mul ti - speci f FiEheRARINSFeapT okircegans 1 the levigke ‘g%z aptiynetieterabliathcant s, and/ or
derivatives Eﬁ'é%gggf dplyeional »apkiiRodi es directed toward an Ang- 2

pol ypepti de gen ralaiy are roduced in animals (e.g., rabbits, hansters,
goats, sheep, horses, pigs, rats, gerbils, guinea pigs, mce, or any other
suitable ma . . wel th non. 20 WO 2006/ 045049 PCT/ US2005/ 037911
mamal speci 8BS AgEnts 2 120€KHcut aneous or i ntraperitoneal

i nj ectiofs As used herein, the term “specific binding agent” refers to a molecule that

has specificity for recognizing and binding Ang-2 as described herein. Suitable
specific binding agents include, but are not limited to, antibodies and derivatives
thereof, polypeptides, and small molecules. Suitable specific binding agents may
be prepared using methods known in the art. An exemplary Ang-2 polypeptide
20  specific binding agent of the present invention is capable of binding a certain
portion of the Ang-2 polypeptide, and preferably modulating the activity or
function of Ang-2 polypeptide.
Specific binding agents such as antibodies and antibody fragments that
specifically bind Ang-2 polypeptides are within the scope of the present invention.
25  The antibodies may be polyclonal including mono-specific polyclonal,
monoclonal (mAbs), recombinant, chimeric, humanized such as CDR-grafted,
human, single chain, catalytic, multi-specific and/or bi-specific, as well as
fragments, vartants, and/or derivatives thereof.
Polyclonal antibodies directed toward an Ang-2 polypeptide generally are
30 produced in animals (e.g., rabbits, hamsters, goats, sheep, horses, pigs, rats,

gerbils, guinea pigs, mice, or any other suitable mammal, as well as other non-

20



of Ang-2 polypeptide or a fragnent thereof with or without an adjuvant.
Such adjuvants include, but are not limted to, Freund' s conplete and

i nconpl etwo 2006/msi8l gel s such as al um num hydr oxi de, amrdTaiseéoaosmacti ve
substances such as 5 |ysolecithin, pluronic polyols, polyanions, peptides,
oi | emul sions, keyhole Iinpet henocyanin, and dinitrophenol. BCG (bacill
Cal mette-Guerin) and Corynebacterium parvum are potentially useful human
adjuvants. It nmay be wuseful to conjugate an antigen polypeptide to a

carrier protej i EHH LGN th | e i ni.zed, such
as keyhol e | ﬁfﬁpﬂ‘é‘%ﬁﬁée%%bg I n,ggsggfg{ﬁ%tlp %Osuéfl%ﬂ?ﬁ%ﬁ%ﬁ%glt‘l eéﬁg%eﬂmglz ck)l Win, or
soybean trypsf Ang-8hpobjipeptide dil ssioagnag KiRgaifivith oragevus as adiivas. 8hehm are used
t o enhance the i mmune resh%gnse. After immunization, the aninals are bl ed

and the ser ufIFE@nEsIEElde Fubrreiof fimitsd Jo Frapdysepiridieandhiremelgte: i t er whi ch
can be deter filied Jdil digh wﬁuﬁ%ﬁﬂe{ﬁ aﬂrg%ae,' ﬁ%urt?@er—gdti%%ﬁjsginc"@fﬁﬁg%]esn'
e util |§e wF'n ch t

Pol ycl onal anti bodi es may Inthe sera from1l ey were
det ect ed, 5 or lyselgcithen miniohicqgulfaly potyasiosspaptidesi oih gmisionsxieyhole limmnt i gen

affinity chrpmat ogr.aph r. Protein G, affjnity. chromatography.
Monocl o%al aftP'y Plgga‘@ &3’5‘&08861105\/\/&@&? Q?ﬁ&‘-”? B%‘l“’g’tﬁé {i"dd8"Can be produced
using, for egafPkBackiHum\birdeitaré potkhtedilyQReful REmAR Adivdn@Nak mapwlr i doma”

met hod or the newer "phage display” technique. For “exanple, fonoclonal 20
ant i bodi es ofisefiido coniugate amartigenipel ypapiedep ardaeriarppettiadhat isrmmuerbessic

d i bed in; 256: 4 1975): the h B- cel |
oo oo KOUhaT. ) MOANS PR TR OB 1,
al ., Proto Nahlbusirg oGk thydSAdbuld) or 8B6ar’@ysid ikBfhitor. Blsoggipiegatingl .

Monocl onal Anti body Production Techni ques and Applications, pp. 51-63,
Mar cel DekkeRgenfsuich apaliymyase psed te gahgnee she igypunefespense Wyleti doma t echni que

(Cole et al. im&{gﬁ@&tk&f]g%e dﬁl}g%lg)g%l kﬁ';@ﬂ %gidthe gé'ﬁﬁl?é ggsgg&?@ié antiad3. R Li ss Inc,

New York N.Y., pp /7-9 provi I nverntion are
hybri doma cepdlypeptids ahtilaidypiterdwisieh nambcdaeralinedundingthd iaesays éaxctibade Wi t h

2y 2 pol vpept et SR YRLL Ao, LEChnl e L5 BB QYRS gho™ ool
hybri donps pr QalihithG WeRideftcRUOGEHY BSpurliRl SR MleYseB, @sing, for example
non- ant i body- produci ng, have hi gh Tusion efficiency, ané enzyne 21 WD
2006/ 045049 @cigewsHoosy dgngategraphy or Protein A or G affinity chromatography.
Monoclonal antibodies directed toward Ang-2 polypeptides can be
produced using, for example but without limitation, the traditional “hybridoma”
method or the newer “phage display” technique. For example, monoclonal
20  antibodies of the invention may be made by the hybridoma method as described in
Kohler et al., Nature 256:495 (1975); the human B-cell hybridoma technique
(Kosbor et al., Immunol Today 4:72 (1983); Cote et al., Proc Natl Acad Sci (USA)
80: 2026-2030 (1983); Brodeur et al., Monoclonal Antibody Production
Techniques and Applications, pp. 51-63, Marcel Dekker, Inc., New York, (1987))
25  and the EBV-hybridoma technique (Cole et al., Monoclonal Antibodies and
Cancer Therapy, Alan R Liss Inc, New York N.Y., pp 77-96, (1985)). Also
provided by the invention are hybridoma cell lines that produce monoclonal
antibodies reactive with Ang-2 polypeptides.
When the hybridoma technique is employed, myeloma cell lines can be

30 used. Such cell lines suited for use in hybridoma-producing fusion procedures

preferably are non-antibody-producing, have high fusion efficiency, and enzyme
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deficiencies that render themincapable of growing in certain selective
media which support the growth of only the desired fused cells

(hybr i dorme)oodrasosoexanpl e, cell lines used in nouse fuscons2a@se38pt 20,

P3- X63/ Ag8, P3-X63- Ag8.653, NSI/1.Ag 4 1, Sp210-Agl4, FO NSO U, MC- 11,
MPC11- X45-GIG 5 1.7 and S194/5XX0O Bul ; cell lines used in rat fusions are
R210. RCY3, Y3-Ag 1.2.3, I RO83F and 4B210. O her cell lines useful for cell

fusions are U 266, GVL500-GR&X2, LICR LON-HW2 and UC729-6. Hybri donas and

other cell lihes that produ n nal _anti ies ane cont | ated to be
novel corrpo(si?f?cl?%nr?}sesg?atfﬂ@eﬁﬁlgggﬁfﬁl%h@éﬁtgf%w g?%géfﬁlén Sechie megﬁ) ay

t echni que mawhihsapfst the @eowid ofenBthé eesiet gededralls (habtidldiagh)esof r om any
species. Preferably, this technique_ is used to produce ful Iéﬁ human

nmonocl onal  afaniiecel lings yisH émmgustofugions prsciPr b ParmtotAad, B3-563yl e Fab or

Fv antibody #r

(Hoogenboom AEBEISNSIE KDL =390 Q) B6, RUDIBCOIRL LR MPEPERSIGTELS 0
ey saned” e me hind g i desce b boreln fotaun prouBEan be

a?\tc |r ggg; fr agﬁém?%&éég\ﬂ“ﬂgmﬁgf |¥)ﬁ}?etr>9e'§ HPCSAIIHSQ-P@ foryggl] fusippsaareg Up%@f{z esses mmc
i mune sel ectiVryobEREIN ICRLON-SINIY Rl UemJ_BOe b GHERAd JiRREH O res on

the surface of filamentous bacteriophage, and subsequent selection of

phage by t helinesghatdiredyce motaglonal agtibodies arachntpmpbitaditodeinevelescri bed in PCT

Application No. PCE'.I'/ Uszﬁ%ﬂ%ll filed in the name of Adans et al., which
f

descri bes t h&"TRGIEFS pr?‘ﬁe%iné?qqoﬂl ty and functional agonistic antibody

fragment s f or MPLTh@phgewlisplsaeinifie i 416 BaIGdRd t@BerPRE GRMDelohdl t hi s
approach, a conplete repertoire of human anti body genes can be created by

cl oni ng nat ufeitogies Eont anygpgeintnbisfovatdieibis teohoifupdy A4 Rlodyeolbdly2s
(U 57" " om ROt Rtes Tl bt Elioencod e bl raflsRC
identified whvahtilsgdehgmeacis eepiebsed oafthd hefadebf a peagtdartiadocl onal ant i body
O or e Sl et )l S Y T lSEh o S
Fout i mel ¥ pr o R Pl R B D A U e AP Ere
produced 22using binding assays described herein to identify those antibody fragments having
affinity for Ang-2. Thus, these processes mimic immune selection through the
display of antibody fragment repertoires on the surface of filamentous
bacteriophage, and subsequent selection of phage by their binding to Ang-2. One
20  such procedufe is described in PCT Application No. PCT/US98/17364, filed in
the name of Adams ef al., which describes the isolation of high affinity and
functional agonistic antibody fragments for MPL- and msk-receptors using such
an approach. In this approach, a complete repertoire of human antibody genes can
be created by cloning naturally rearranged human V genes from peripheral blood
25  lymphocytes as previously described (Mullinax et al., Proc Natl Acad Sci (USA)
87: 8095-8099 (1990)).
Once a polynucleotide sequences are identified which encode each chain
of the full length monoclonal antibody or the Fab or Fv fragment(s) of the
invention, host cells, either eukaryotic or prokaryotic, may be used to express the

30  monoclonal antibody polynucleotides using recombinant techniques well known

and routinely practiced in the art. Alternatively, transgenic animals are produced
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WO 2006/ 045049 PCT/ US2005/ 037911 wherein a pol ynucl eoti de encodi ng the
desired specific binding agent is introduced into the genone of a recipient
ani mal , swoho@4sfs9r exanpl e, a nouse, rabbit, goat, orctas20sn3IAIMANNEr
that permits expression of the polynucl eotide nolecules encoding a

nonocl onal anti body or other specific binding agent. In 5 one aspect, the
pol ynucl eoti des encodi ng the nonocl onal anti body or other specific binding
agent can be ligated to mamary-specific regul atory sequences, and the
chimeric pol ynucl eotides .c be introduced jinta.the gernline of the target
ani nal . TE\e %@gﬁﬂ?ﬁﬁly{l?ca\ﬁ‘ggigﬁp%oﬁ?ﬁ ﬁ%ﬁrée’flﬁéiﬁpﬁ‘flgﬁ?}@é@gﬁ%nﬁési red anti body
inits mlkiftRdut&iciktathe gknomeloﬂ AevipRint Mihfal, 28dh dsd for BRAmpkIPBousd;i tt1 e et
al., I'mmunol 10 Today 8:364-370 (2000)). In addition, plants may be used to

express and FPGHuEL, onggwRingyBaRTer thap Peraitsexatassies of thelpolauplepidds onal
ti bodi b f i i t i l.ynuc| eot i des
leclodionlgetS he&r?:l){]cg% Sﬁg dug% F’%gégﬁ@gl grrn%oo Y?Zro Y}%etf)g%e}cpl? Cclgﬁclh}é %gegn%'agrilant s. In

anot her efrbodnerespectpthetpobynpelestides eheoddng the mordclnalamtibody orasthérS pol ycl onal
anti body or fragfmsnt 1t her eof t?a& is derived fromother than a human
speci es may BRECHIfRtING agent gan beligated tomemmanissncsdls relatRpNEAPHIRY non-

hunman anti bogj I oy . :
5, 859, 205, %{“E%‘E?%%%%*ﬁadﬁ&“%ﬁ?‘e@g%?%??’63‘5}%%1# F?‘gﬁtﬁrﬁl gigggﬁiﬁ“‘%fﬁ%%fge{ or

exanpl e, usi agimakeThowsulteg trandgevicianindl ¢hearprodusnte desiral antibbidy iries 321:
522-525 (1986).; 20, Ri,ech et al.. ur - 323-327 88); ,Ver hoeyen
et al., (Sci eﬁé%( &Qgﬁckl%gzﬁﬁg’%w(o?%]} ﬁw‘*@&ﬁzf\?"r"&iﬁﬁﬁ‘%ﬁ a‘{’égé{’é’f 2l hor ti on
of, e.g.1® I gugmn!s:3649MpP{2B0B))! & bddlti@lﬁ%@agl@ Iﬁ'hmge 124it6 BxfredRal pk&duct he

oay

corr espondi n%@rgegi ons of a human anti : e invention also provides
vari ants andAde&rs spseifig dinding ageatssucthanmaneghena afitodicsdydragslaetingd herei n and

wel | known ip.. ] I ion ate fully human
anti bodies t alga%gel ;ﬁgﬁts Kﬁgt@ %@V@%g%?@ gszgnecggfs%%vt\g%]ﬁoggé{g%ﬁ a‘gthn'é?ﬁ e:g,orvari ants
and/ or der i vathevgsciflechigdifiig agedtsch ant i bodi es can be produced using the
phage di splay techni que descrjbed _above. Alternatively, transgenic aninmals
(e.g., mce) that Ira?r@ﬂeeaﬁaipélwt pf e REsspR ingentigRet MEROEOnH Ohyman

oL o0 £ B Ben ARG gl ARG LS Shul A0 il o, o2 b
of the ani makpasiesmarbeAigmaniaed’| greiohimerfzediymedethods frzheofnizhermnt he

human antibodies are well known in the art. (see U.S. Patent Nos. 5,859,205,

5,585,089, and 5,693,762). Humanization is performed, for example, using

methods described in the art (Jones et al., Nature 321: 522-525 (.1986);

20  Riechmann et al., Nature, 332: 323-327 (1988); Verhoeyen et al., Science
239:1534-1536 (1988)) by substituting at least a portion of, e.g. a rodent,
complementarity-determining region (CDRs) for the corresponding regions of a
human antibody. The invention also provides variants and derivatives of these
human antibodies as discussed herein and well known in the art.

25 Also encompassed by the invention are fully human antibodies that bind
Ang-2 polypeptides, as well as, fragments, variants and/or derivatives thereof.
Such antibodies can be produced using the phage display technique described
above. Alternatively, transgenic animals (e.g., mice) that are capéble of producing
a repertoire of human antibodies in the absence of endogenous immunoglobulin

30  production can be used to generate such antibodies. This can be accomplished by

immunization of the animal with an Ang-2 antigen or fragments thereof where the
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23 WD 2006/ 045049 PCT/ US2005/ 037911 Ang-2 fragnments have an am no acid
sequence that is unique to Ang-2. Such inmunogens can be optionally

conj ugat estot200c4s@ori er. See, for exanple, Jakobovits etrtals2eosBs®er Nat !
Acad Sci (USA), 90: 2551-2555 (1993); Jakobovits et al., Nature 362:
255-258 (1993); Bruggermann et al., Year in Imuno, 7: 33 5 (1993). In one
nmet hod, such transgenic aninals are produced by incapacitating the
endogenous | oci encodi ng the heavy and |ight imunogl obulin chains therein,

and insertin n heavy and in,pratei into the
genome ther %gé%tlﬁaaﬁ?@engﬁ (’e?f“iﬁ WIS th’flt%%mgn@h{ 'f‘ig%% ﬁg\r)i% ng | ess
than the ful im@ongdeasesnt b@éptidﬂ@ﬂ)ecd‘f@ﬁ’gaftédctatal caffer. $depfor keAmpleossbred to
obtain an animal havin 10 all of the desired inmun hqﬁéstemm)dlflcatlons

Wien admi ni staeBeViEe! of nfinsdhvicadniss (US4 a & godil 2oan{ My Jakebovipebl e of
produci ng angj Wﬂy&%éﬁﬂ 55258 93N A BRI BafeP LY A1 Yol MGG BYTRN (1 at hot

than e.g., nmurine) am no acid “seduen ‘are i muno-specific for the
desired ati gle%é) [Seme Iﬂié'map pﬁclr:teatnsgemlc Ndmals aRCHTOdSSRl 58 24paaitating

PCT/U893/069 . Addi ti onal re de rlbed 15 U. S. .Patent No.
5, 545, 807, cafpganous OgherREding %@ﬂ;‘%@é s light lmﬁw@ggg%% theggen. i ' £p
546073B1 andaxﬁﬁn@é}ﬁgg ﬁﬁiendﬂﬁff@htﬁ%' HRQG @rﬁi llém)éheﬁh PRotbifs RO HHeGRHAoRY the

expressi on of reconbi nant In host cells or expression 1 n hybridom
cel | s as destherdobdPartinkly modllﬁedrv@gnadasth@ ar$thas¢1hwmlessrthan ﬂurfglér of
different wa See

17: 30157 ( 1obupriopgntoiaheR SRERiond oo EGaDr oo PO AP bEURE t hat

gene segpent gll bNthe d@ﬁfdﬂ‘lhﬂﬁlr&%pﬁtbﬂuﬁ@dlﬁ@d’hoﬁé eWHea Wehinistafeliahi ci al |y cl ose
to each other. Due to size limtations (i havi ng. generally | ess than

30 kb), the rré@un@aeﬁgthﬁﬁerfrwgmc %lmaIS@émamahfeapflpmﬁusw antihedies withdi f f eri ng
gene segment g\gm%:l] a%lesxte ‘iﬁ‘&ﬂ&&h&h aHKuﬂn}éﬁ{ % | AL@R %&?&{&c?#re. of

ant i bodi es. OCI alnlng on S'eq uen I ncl udi ng
pronot ers anslequemdee,rthame mnauﬁmb;bepﬁwﬁoc thealeaired amtltghm tS‘earPﬂjegfppdncaitmmse When

art it cial chPomBeoy SREera PCTATSTYDERs. edifona MedRgeer st R er ol
hundr ed k4§ | ohag&s phRndNbs, Ss @, PCfIprbH@'&ﬂi%ﬁ(NdsnPéT e (or ot her 30
appropriate animal) genong via mcroinjection direct info an egg or via
transfer PCT/GB89/01207, and in EP 546073B1 and EP 546073A1. Human antibodies
may also be produced by the expression of recombinant DNA in host cells or by
expression in hybridoma cells as described herein. )
Transgenesis is achieved in a number of different ways. See, for example,
20  Bruggeman et al., Immunol Today 17:391-7 (1996). In one approach, a minilocus
is constructed such that gene segments in a germline configuration are brought
artificially close to each other. Due to size limitations (i.e., having generally less
than 30 kb), the resulting minilocus will contain a limited number of differing
gene segments, but is still capable of producing a large repertoire of antibodies.
25  Miniloci containing only human DNA sequences, including promoters and
enhancers are fully functional in the transgenic mouse.
When larger number of gene segments are desired in the transgenic
animal, yeast artificial chromosomes (YACs) are utilized. YACs can range from
several hundred kilobases to 1 Mb and are introduced into the mouse (or other

30  appropriate animal) genome via microinjection directly into an egg or via transfer

of the YAC into embryonic stem (ES)-cell lines. In general, YACs are transferred
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of the YAC into enbryonic stem (ES)-cell lines. In general, YACs are
transferred 24 WO 2006/ 045049 PCT/ US2005/037911 into ES cells by

| i pof ect iwo 208¢/tabmopuri fi ed DNA, or yeast spheropl ast fwesirws2o0s8rgi n t he
purified DNA is carried in mcelles and fusion is carried out in manner
simlar to hybridoma fusion protocols. Selection of desired ES cells
followng DNA transfer is acconplished by including on the YAC any of the 5
sel ectabl e markers known in the art. As another alternative, bacteriophage

Pl vectors a i R L W aa [ . &0l host. Wile
t hese vect orgﬁ%gggggwﬁg%@étgoq ess4 b llirhfgegrlltngé’ Eﬁ%%%ﬁ%ﬁglgp 53\ PHe clones are
readi | y gr owwherirhihgpusifiediDIN 4 isedactieddn nfieéltes andl fusiat is @heie@ions @ct i on into a

nouse egg. Use of a cocktajl of different Pl 10 vectors has been shown to
|l ead to hi gh™3BYE|SEniggr tﬂé\bf%ﬂl%%g‘swédmtﬁ?%t]ﬁe tion &8@“&%E§rﬁ§uﬁ)pri at e

transgeni ¢ MYYRSiALD W Js ; h j {fied, using
any of the technilq%)eggtﬁgﬁvag&?ﬁé%ﬁe p?%l?ed?d(}l 1521![1121(? %Zletrﬁ%%ﬁ %@g(f}{sth%f a
circul atihg seledtiddelnatiergknovELindi artt he transgenic animal is crossed” wth

a nouse in which the endogenous I acus h been disrupted The result 15
provi des progeny (ﬁ)ﬁ@f]‘é&ﬁr : tf?éaxltVF’#F{WSP aggq’éeﬁeptgrse%}gﬁpéggw. IGhaME ant | bodi es.
As still anOhﬂﬂFl’lﬁ@i nQf MiRtrMPE. ddlichddNt While BitsE&Péctdid gbRGHPy Eatry 18 aced with
the human Ig locus, wherein the resulting ani mal expresses ‘only human

ant i bodi es. mserteshidNKetham p YrAfache clopesare readdy graven mdiighenaighgiald taar e

 bodi es. dNehanp Lirordly Bicne tare
cortain casele gt ficpiecHEh RS RARE Bl LG ool e TR v 7 s

chi meri cl@nt véoeks &ss bexs shppaseltad o high leveswthomotspoub adbombinatdependi ng on
the nature of the replacenent in the nouse |Ig |l ocus. Human antibodies can
al so be produced BPCEIPBRAARYIHEIHARLENHF BHES (& othepapproprigig pnigalkkisan ant i gen
invitro, th r; [ EN g i i nprom sed
muse, o g, SO arred e B (e GRRERE GG i Ao doRELRGACT)

2051- 2058 ( 18985 of €airbdhtinglantibbdple. g., BRISAYethe tHinsgedd> driial iROMAB3ed | n one

ooul Ts i n 1 B0 ABP A HORODY RSepty TR Tifdn e O e o BSHEST NEQune et
al ., Scigncgrodfifes pRopényl GBErelnl &8&tialll hM P &ER eRpredd humaFMbBEEso!l 8: 243- 248
(1996)). Any hunoral imrune response in these chinmeric mce is conpletely
dependent on As still another alternative, the entire animal Ig locus is replaced with the
human Ig locus, wherein the resulting animal expresses only human antibodies. In
another approach, portions of the animal’s locus are replaced with specific and
corresponding regions in the human locus. In certain cases, the animals resulting
20  from this procedure may express chimeric antibodies, as opposed to fully human
antibodies, depending on the nature of the replacement in the mouse Ig locus.
Human antibodies can also be produced by exposing human splenocytes
(B or T cells) to an antigen in vitro, then reconstituting the expoéed cells in an
immunocompromised mouse, e.g. SCID or nod/SCID. See Brams et al., J
25  Immunol, 160: 2051-2058 (1998); Carballido et al., Nat Med, 6: 103-106 (2000).
In one approach, engraftment of human fetal tissue into SCID mice (SCID-hu)
results in long-term hematopoiesis and human T-cell development (McCune et al.,
Science 241:1532-1639 (1988); Ifversen et al., Sem Immunol 8:243-248 (1996)).
Any humoral immune response in these chimeric mice is completely dependent on

30  co-development of T-cells in the animals (Martensson ef al., Immunol 83:1271-

179 (1994)). In an alternative approach, human peripheral blood lymphocytes are

25



30 co-devel opnent of T-cells in the animals (Martensson et al., [ nmunol
83:1271- 179 (1994)). In an alternative approach, human peri pheral bl ood

| ynphocytwe 286604585 WO 2006/ 045049 PCT/ US2005/ 037911 t pemapk@sisdi1l
intraperitoneally (or otherwise) into SCID mce (Msier et al., Nature
335: 256-259 (1988)). When the transplanted cells are treated with either a
primng agent, such as Staphylococcal Enterotoxin A (SEA) (Mrtensson et
al., Imunol 84: 224-230 (1995)), or anti-hunman CD40 nonocl onal anti bodies
5 (Murphy et al. | cod 86.. 1946- 195 1995 igher vels o cel l
product i on targréSptlziiélFe éldflgﬁpe“ﬁﬂeé]?%éq[rio v&se%l'??}de%ﬂ]?&‘%? WAt f’{:’ Iﬁ?fﬁ'éfn heavy
chai n repert 833:254-352(1988d Whdnahe tanpRntan@qs ad t@afd wigosaRt s by

assenbl i ng each human VH segnent with D segnments of random nucl eoti des

t oget her wi t ARG aAggAt udheasmirhyngogqab Bytertionim etSEN). (Martomssopiespl.,
227:381- 388 Y ' i.aht [ ' S € tructed b
conbi ni ng eag:’%'%ﬁ%)r{z% ' %?%gjéuné?? 5% (%r;]agg'}ﬁl selg(?r%ﬁ{ &B?@l?ﬁaﬁ ??tlr@)dgetosn; . ?CE(I\a/BO g

13: 3245- 36014 e} al.,NRIobLB6:1 s 1 B30 6D 5)Y Hifler |colpIf & ellogtbddody (1. e.,
bot h heavy anddlei ght chains) are linked as a single chain Fv fragnment and
this pol ynucf& fegtedi s 1 gated to a nucl eotide encoding a .15 fil anent ous

phage minor coat Ri@k&liely WiehtitdN %rﬁh@ic%n%ﬁq%@@fcﬂa?n I&p@ﬁ&?&ﬁ.@géggad the

surface of the phage, a pol ynucl eotide encoding & specific anti y is

i dentified bfromeinzeariapgedi¥igege sagmameoiyi asis%reblimw@bmgam ]E(Hssdghienawghhfer
approach, angj body fr nts are.asse ed .gs two F ragments by fusion
of one chai nb_tSSg‘&&btﬁagg’g‘gP‘Bt%‘F[?OHﬁ%f tggégf"‘m@ha &‘I‘mﬁgse&’ﬁé‘f‘ into 20

bacteri ajo peﬂﬂ(ﬁﬂg@ﬁlﬁﬁdmﬁ‘@ﬂﬂ?ﬂb@&@i&ﬂﬁ'ﬁ&l-mf(g%%).dﬁik?@ﬁse,l&i 3Baih137 (1991);
Barbas et al., Proc Natl Acad Sci (USA) 88:7978-7982 (1991)). Large-scale
product i on ofePeHpifgeisiconstiigtedriiyceombiapgesphdiumen V segingng With a hsggment

anti bodi es, fehRgrent Feeho beal C conbi nant
nmet hods. Pol %rﬁ%-{teoti éeg%B{zz{:z#é%%fgg%%@?P% k\%ggﬁ{e?ge\t/éfgg%(ﬁ& fhght chai ns of

each 25 anti badylerantibedyn@el, bothiieaepind g chains)rire hokeded aisitigle fta$t cel | s
and expresse usi ng r;rlﬁt erials and (gr_ogedur es descrjbed herein. In a
al SlS

preferred enbblREBARL . ﬁ]é‘s PalynpelEefi Sge‘bfoofﬂ’&‘.@é‘??“idﬁ CHeAtiRE 2 an host cel | s,
such as {310 fghlehtouPphid Minf coat PrdteiR” WA thRFudiSn FREGA 'isb%réggécpcy}&

the surface of the phage, a polynucleotide encoding a specific antibody is
identified by selection using an immobilized antigen.

In still another approach, antibody fragments are assembled as two Fab
fragments by fusion of one chain to a phage protein and secretion of the other into

20 bacterial periplasm (Hoogenboom et al., Nucl Acids Res 19:4133-4137 (1991);
Barbas et al., Proc Natl Acad Sci (USA) 88:7978-7982 (1991)).

Large-scale production of chimeric, humanized, CDR-grafted, and fully
human antibodies, or fragments thereof, are typically produced by recombinant
methods. Polynucleotide molecule(s) encoding the heavy and light chains of each

25  antibody or fragments thereof, can be introduced into host cells and expressed
using materials and procedures described herein. In a preferred embodiment, the
antibodies are produced in mammalian host cells, such as CHO cells. Details of

such production is described below.

30
Fusion Partners of Specific Binding Agents
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30 Fusion Partners of Specific Binding Agents 26 W) 2006/ 045049

PCT/ US2005/ 037911 In a further enbodi nent of the invention, the

pol ypept iwlexo@mapisbsi ng t he anmi no aci d sequence vari abl ectasaiss3oii Ang- 2
anti bodi es, such as a heavy chain variable region with an am no acid
sequence as described herein or a light chain variable region with an

am no aci d sequence as described herein, may be fused at 5 either the
N-term nus or the C-termnus to one or nore donains of an Fc region of ]
human 1gG Wen conskructed, t pget h with a therapeutjc protein such as the
Fab of gan Ang- 2- is)np%%:l} 'E:eram(ﬁ%%&/oﬁrﬂé%ml‘—‘ﬁmﬂ) erPO@'é’ﬁpwﬁ\?PH‘é’“F‘Sﬁéléer

hal f-1ife oraminocRidRgaéiRe Vatiblé ﬂé\ﬁ&ih@ﬁﬁAﬂéQ%tib@&i@Q'fsﬁéhQﬂ?@aﬂ? chdfhotein A
bi ndi ng, conpl epent  fixation and perhaps even placental transter. (Capon

et al., Natub#iabieegionomilsanaming acidgggyence phdesarbeddiginer adight ehaini body

hi nge, CH2 apg.: i : f ' , N- L er m-nus_or

Ctarminus of A eh B Ea TN Reid BEEE ag Biskiila ekl Jph P b IG o

[ br ary) st pg 06t bods. Known 16 the Ski | Lot artcan The eodl 1y naf usi on
[ :

or ot oi 1 15 nBYBBIEGr MR ORYFUEied (g et PG ERC G PEpiSieoan & BeTFRR ©y

col um. Pept jegs d_spP&iAL & “a??ﬂdc icq | found to

exhibit a sugstaﬁtﬁ?alslpe 18%32@;1‘}, ha f{lﬁ?gcﬁp@sﬁg ?%%Yﬂqgﬁﬁn used

count er par t . indprporatesifchgumtions askc fcepteghioding AProteivs Aftonding, complement

ount er part . indbgoratasichsiimtions e Feeptogbioding s Afnding, complemen
be o nat ur al TS RCIRACHGPEE P aUteSHa BHfity HBoRPL B it 13700782 Lor tai n 20

qual itiem) sUoB9ps therapeutic qualities, circulation tine, decrease
aggregation problens, etc, Qther exanples known in the art include those
wherein the Fc rByensrexagiples therpaiiberdy hioge 615 anghotlh segiensanieks fused atay be

synthetic, i I he ] f .to treat Hodgkin's D sease,
axapl astic | é%ﬁgﬁg\lgﬁ "EF!E oéelz‘f_fe%gﬂd‘gte&r?ﬁth% SP %?églblgg négnatg%ﬁfo‘?o%‘?e%ﬁge,s%l) , the
Fc region i ssifchaedn antitAng-TREb &T\Iﬁ@@@ér@)(c;ﬁtﬁinécgeagﬁ, fs@naiphagd\diciay ]Ifi shgr et
al., N Engl Med, 334: 1697-1702 (1996)), .and_the Fc region is fused to
the Cd4 rgceé‘?rﬁ’fyc;tuémﬁrnéf‘élﬂo%kﬂgwﬂ%%ﬁ dledgrtisan. e ggsultingdysionspgiein (1989)) .

Catal ytips ankiapedieafial Gy BRUMBrol kPR of Prditidi® AR R6Hinth. W ribidcdidde
proteins fused to an Fc region have been found to exhibit a substantially greater
half-life in vivo than the unfused counterpart. Also, a fusion to an Fc region
allows for dimerization/multimerization of the fusion polypeptide. The Fc region
may be a naturally occurring Fe region, or may be altered to improve certain

20 qualities, such as therapeutic qualities, circulation time, decrease aggregation
problems, etc. Other examples known in the art include those wherein the Fc
region, which may be human or another species, or may be synthetic, is fused to
the N-terminus of CD30L to treat Hodgkin's Disease, anaplastic lymphoma and T-
cell leukemia (U.S. Patent No. 5,480,981), the Fc region is fused to the TNF

25 receptor to treat septic shock (Fisher ef al., N Engl J Med, 334: 1697-1702
(1996)), and the Fc region is fused to the Cd4 receptor to treat AIDS (Capon ef al.,
Nature, 337: 525-31 (1989)).

Catalytic antibodies are another type of fusion molecule and include
antibodies to which one or more cytotoxic, or more generally one or more

30  biologically active, moieties are attached to the specific binding agent. See, for
example (Rader et al., Chem Eur J 12:2091-2095 (2000)). Cytotoxic agents of
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anti bodies to which one or nore cytotoxic, or nore generally one or nore 30
biologically active, noieties are attached to the specific binding agent.
See, for woxampl4sospRader et al., Chem Eur J 12:2091- 209PCTABO@S)N379Cyt Ot OXi C
agents of 27 WD 2006/ 045049 PCT/ US2005/037911 this type inprove

anti body-nmedi at ed cytotoxicity, and include such noieties as cytokines
that directly or indirectly stinmulate cell death, radi oi sotopes,

chenot herapeutic drugs (including prodrugs), bacterial toxins (ex.
pseudononas i L Qht her | a,. i ete.) ins (ex. ricin

gel onin, et ct"?&éﬁﬁh 85‘?aé%ggﬁj%%é%tgas(C}Elgt.oél.c,lty’rr%l;slﬁ gﬁg‘?engoul%g ni‘%?(tﬁer?sa,s

cal echaeni ci eytoldhes that diadilpopiniditgatyesimul gl 2ylideatbnhdighbeped RNase

conj ugat es, anti body-directed enzyne/ prodrug therapy (ADEPT))), and the
like. In oneamlﬁr?l’et“ﬁé drugs dinslidinggedrugpabackaial ipxnsdRePserdsmanas

component - Of exudlin SAkhE A 1oRln, B! bladiRBEl (&, A Bachinlbte BIcAGAR O L1 S

agent to one of the alternative’antigen recognitfTon sites on the anti body.
As an 10 3l t eonpagatesde.gp nutyEinsinoid tokinx) catechaemibia, etx)sadivednjagatésisi on

proteins with the specjfi¢ binding agent. followng ligation of a

ol ynuct eot | BV eai gt HONFReH Ee et Gt ra o Ry bi ndi ng
agent. |n st{AbEPTYS AR 1R HIL! nabha@sé)e&@me TRRGHIE hEen? LabNGht@ORAY (gan be
covalently nodified to include the desired cytotoxin. Exanples of such

f usi on pr ot episcomgponerraiadyspecdiipol pphipspedidis anpbestyehnkinding ofitlihageshg
i _rlgsgi ons, nmarker

ci routating . driSAien e B TIARHA0NL! &y BOORHANY

proteins, proterns or pep urPfi‘tatl on of the

desi r ed Bpeciltdraative] frdieigc@go@RinsRah b epireded asfidiopPrytp@pividhehsequences t hat
pronote formation of . multineric proteins (such as |eucine zipper notifs
that are usefRseifichipdipgpgensfolioryipgligationiof apglynucisptidegngodipg dhegpxindger t i onal
vari ant gene - qal . YRS | A4 . Lve nol ecul e,
Tnked at PRy cheflinfut BRRATALCAL AN AR o,

pol ypept i de. sgeorficaiipg egent vai loncqyakehtdy nwodifiedi to adlydeathp Hepyrel egtdeoxis.equences
from ot her specieﬁ to Eeégit %he reconmbi nant expressi on of .a Brotein in a
het er ol ogous host CXRRIEHeESugh Aisign Prateing Are FRpERGgen i ol s etidesePIOIRNS i on of

an 25 i nmunohfilGad didtuReihb WeIf lioBRisioh AURADgRBuBR E&REAY ré@Rins ORSrket O
facilitate purification of the fusion protern. |Inclusion of a cleavage

site at or npw@teinsproficing erpolypeptidesghatdpdilitateoirificatiorof dedesitedspedifie

extraneous p&'n&%%%tgén %o }IpteSt"ide? lajlrﬁ& I)ci)lgfgépitfc)ire] sequences that promote formation of
multimeric proteins (such as leucine zipper motifs that are useful in dimer
formation/stability).

20 This type of insertional variant generally has all or a substantial portion of
the native molecule, linked at the N- or C-terminus, to all or a portion of a second
polypeptide. For example, fusion proteins typically employ leader sequences
from other species to permit the recombinant expression of a protein in a
heterologous host. Another useful fusion protein includes the addition of an

25  immunologically active domain, such as an antibody epitope, to facilitate
purification of the fusion protein. Inclusion of a cleavage site at or near the fusion
junction will facilitate removal of the extraneous polypeptide after purification.
Other useful fusions include linking of functional domains, such as active sites

from enzymes, glycosylation domains, cellular targeting signals or transmembrane

30 regions.
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O her useful fusions include |inking of functional domains, such as active
sites fromenzynes, glycosylation domains, cellular targeting signals or
t r ansnenbweneos/@sh4egi ons. 28 WO 2006/ 045049 PCT/ US2005,0332d0s/0Iere are
various conmercially avail able fusion protein expression systens that nmay
be used in the present invention. Particularly useful systens include but
are not limted to the glutathione-S-transferase (GST) system (Pharnacia),
the mal tose binding protein system (NEB, Beverley, MA), the FLAG 5 system

(181, New Haven, Gl oAhddiecOlHeRifkhAMOOHAMSoRIALSYRLLY, O - These
systens are capable o proéh0|ng reconbl nant “pol ypepti de earing only a
smal | nunber swtenaddiat manbd usediintheguesdat inwbritivh. Pasticutdriykstful bwstenhd ect t he
antigenic ability of the reconbinant polypeptide. For _exanple, both the
FLAG systen1Hﬁhme¥ﬂEmB£Pﬁg“@?@?@%ﬁ&ﬁﬂmgwp9§§%HPgr Séﬁéﬁééﬁﬁm%oth of which
are known to@ﬁnﬁ&qat e 1Ra1RRE bERMrafRth Yiile ,%eﬁ@{}ﬁﬁf,ltﬂe ﬁ%@sct .

not her term na

folding of the polypeptide to its native” conformation.

fusi on that pystawBdidéwHaden, CDeandtbe Gk Hisssystam (QiagsnoGhatswartiviEALy s

di peptide at. fhe N-term nal reqgion,of. the protejn.or tides. uch a
fust o may pr BHGce BEnar apa€ PhEPaine RERPh T bR ese B agRe 0F Aot 1 vi ¢y,
A particul ar bytaliaghbér Jfladdi@onsl ARG hS Weills, WBicHPAe ARk toMTF&R 1R anAg&difi ¢ 15
bi ndi ng agent Eeptlde is fused to a hapten to enhance i munogenicity of a

speci fic bi ndbiHly Hgentecombingnt RAdyepide t Fawexemples beibdhe FLAGHystemeandl e, in
the productj . -1 o [ I 0 i 1.Qn, h fusion
constructs tgﬁﬂﬁgﬁ%gggh}%ﬁﬂﬁ%ﬁ@%F@?%ggﬁg%%%gvﬁ“@ﬁghﬁgﬁﬁBbﬁggQeﬁﬁg%&i|| in
the art, 16 or astigenielaad vehicl dshatradoérsap affeétifoldbignstithgpelgpsiitideits his Aathel per

antigen such as hsp70 or peptjde 20 sequences such as from di phtheria toxin
chain or a cW@R‘i“??é‘%uéAWOﬁ?r f\ktegnwl fuslﬁ?@ tha dseqntemplatedl te. be pseduldmthenmune

response. | ngR{PESF amﬁﬁépﬁidefayﬁf-qut&%ﬂ%g Fég%n of‘\tﬁ@gg@ei%gﬁe egh Wil

enhance the targeting of” the "antigen bindin gent conposittons to a

speci fic sit 8udra fuslon.ma} predudelsndicigidngtases irsproted extiresgionetr ectiviggous
Prof ong. ser am hal I}y SRR SRRGLRFS Bt St iin (HGTELIOTOE ¢ ar get i ng
al so ar ejzonbRaRlgpest peplilkels H4631t9 A hapeh B BnhaRéOdREhd2ehikRERr A de hybrids
where it is desirable to excise the fusion partner from
specific binding agent fusion construct which is useful, for example, in the
production of anti-idiotype antibodies of the invention. Such fusion constructs to
increase immunogenicity are well known to those of skill in the art, for example, a
fusion of specific binding agent with a helper antigen such as hsp70 or peptide
20  sequences such as from diphtheria toxin chain or a cytokine such as IL-2 will be
useful in eliciting an immune response. In other embodiments, fusion construct
can be made which will enhance the targeting of the antigen binding agent
compositions to a specific site or cell.
Other fusion constructs including heterologous polypeptides with desired
25  properties, e.g., an Ig constant region to prolong serum half-life or an antibody or
fragment thereof for targeting also are contemplated. Other fusion systems
produce polypeptide hybrids where it is desirable to excise the fusion partner from
the desired polypeptide. In one embodiment, the fusion partner is linked to the
recombinant specific binding agent polypeptide by a peptide sequence containing

30  aspecific recognition sequence for a protease. Examples of suitable sequences
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t he desired pol ypeptide. In one enbodinent, the fusion partner is linked to
the reconbinant specific binding agent polypeptlde by a peptide sequence
cont ai ni ngo0ocaasqeci fic recogniti on sequence for a protrexas20080apl es of
sui t abl e sequences 29 WD 2006/ 045049 PCT/ US2005/ 037911 are those

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

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

i nvention al so provides fusion pol ypeptides conprising all or part of a
vari abl e do t+ bhod n arlable region
with 5 an ?ﬁe%&gc&&gﬁg%é g{e% 1:3103) d%tFF Q}éj\r ﬁee%lg%l\c‘/)%fe ie‘?}}“ ©hai n

vari abl e regGamhm‘tiulﬂg,EMDalm Pact@CX 4(0seaBapiasd Bsolﬁ&saevé@%«; mr einin

conbi nation with &h%ncated ti ssue factor gtTF a vascul ar tar eting agent
consisting of a t1uhEAERiPHAaRIgYides fusiearpolipsaidas somprsingallor ﬁ@gﬁfét ein
that acts as qgﬁg F to the
anti-Ang-2 aﬁ??%gﬁgﬁn£%8 ragﬁé%?%nghgﬁ Qg%ay g%??lta zﬂ@%%guﬁb elivery
of anti - Ahg- @n aroinbacgetequamick 8s déssarlbmheremforsn'ght ¢hatn Birfallenggibgevitts Vari ant s

of Specific Blndln%ﬁgtents of Eﬁfsent |nve 1ion |nglude 15.insertion,
del etion, an®fl JPIQFGELEHYRNCEAS %?Ff‘ Rereip in 5o ‘é’%‘é‘b‘f‘“t frupepted Hs5BGt i on, |

i nsertion vaglRRTFLvREQN HRALIMDSERE eorgn,%ng lof FRfuficAA¢H foPmaFhhuhfial dues
suppl emrent a speC|f|c bi ndi ng agent ami no acrd sequence. Insertions nmay be
| ocated at efqagulation-insichigtnsotainthatoictstasa tpmot bliond vesselnidgttibg agrnsi Thoned

within inte I I n f.the i fii C ndi n ci.d sequence.
| nsertional é’@%var?gf?] t%e(g‘{lth An&dfgﬁ%r?gV ‘F?%ﬁg&tfggs t§% fql%%acgpa eh term ni
can i ncl e, ddiveryextaumpl Lng-2 koI Birgdd c@liot €i ns and proteins including am no
acid tags or |abels. Insertion variants include specific binding agent

pol ypepti des wherein one or nore amno acid residues are added to a

speci fic binding agent anlno aC|d sequence, or fragnent thereof. 25
Vari ant prodMarig : Agentso | ncl ude nmature specific binding

Panal " Sequences? T A ORI § HEAEE B a8abc 1 onal

anmi no t ersm NipkertibR Sdethidg, ARl/crRAPAGbn rdhisd1d ¥iRCasPHBE 02 tiRALVARPH], de. The
addi ti onal am no ternlnal resi dues may be derived from anot her protein, or
may i ncl ude wsertigp variants are provided wherein one or more amino acid residues

supplement a specific binding agent amino acid sequence. Insertions may be
located at either or both termini of the protein, or may be positioned within
internal regions of the specific binding agent amino acid sequence. Insertional

20  variants with additional residues at either or both termini can include, for example,
fusion proteins and proteins including amino acid tags or labels. Insertion variants
include specific binding agent polypeptides wherein one or more amino acid
residues are added to a specific binding agent amino acid sequence, or fragment
thereof.

25 Variant products of the invention also include mature specific binding
agent products. Such specific binding agent products have the leader or signal
sequences removed, however the resulting protein has additional amino terminal
residues as compared to wild-type Ang-2 polypeptide. The additional amino
terminal residues may be derived from another protein, or may include one or

30  more residues that are not identifiable as being derived from a specific protein.
Specific binding agent products with an additional methionine residue at position -

1 (Met'-specific binding agent) are contemplated, as are specific binding agent
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30 nore residues that are not identifiable as being derived froma specific
protein. Specific binding agent products with an additional nethionine
resi due awvoposiis@m - 1 (Met-'-specific binding agent) ace/usewwsesphinted, as
are specific binding agent 30 WD 2006/ 045049 PCT/ US2005/ 037911 products

wi th additional nethionine and |ysine residues at positions -2 and -1
(Met-2 -Lys'-specific binding agent). Variants of specific binding agents
having additional Met, Met-Lys, Lys residues (or one or nore basic

residues in - Rar I . r.ecombi nant
protein prod ctEl ?‘g%%trlll agggltog?li %%tﬁ*ghﬁ%sa%{ld?eﬁ esL}J.es'Iilﬁée@s a?ﬁ@%ﬂ?xfsg% agﬁégbenbr aces
speci fic bi nVetd-lage rapecific banting dprui)nyariagdiof smoiic nding agaitchavesd dues t hat
ari se from use,. of cific expression systens. For.exanple, use of
comerci al | y? 'é‘?’}az@ﬁ"é Neh sy §33 Wéldué&é’l"@% O%lmél@sl?ats@de?‘ syp &psTRd as part
of gl utat hi ofpartichRRS RERS for CERhked HebABiMLOH &N oaue;t%%nfbﬁge&l desired

pol ypepti de havi n? an"additional glycine residue at amno acid position -1
after cl eavalyestefllss he GST conmponent fromthe desired polypeptide. Variants

which result fro xpression in other vector systens are al so contenpl at ed,
i ncl udi ng those \quger E\Vﬁntbodll %;S-%?rgl?rflﬁﬁsr‘?ge?ﬁﬁgmg qgﬁl_&to‘?ﬁlﬁ?té?’é}ﬁmg nto the am no
aci d sequenghiitigRn&hiol d¢iddesiities BATRRY froaeHe AT spevi fiKedpeéstion U§stehs.t he

sequence. 15 Insertional variants also include fusion proteins as described

above, wher Epnexempleapsaef conunaseialy pyalebletveetornthalomxprese adlpsitsdf i ¢ bi ndi ng
t - | i i f 1 M f l
221.620 agio dy p@g% (r:r:l(c:lg gs b\ﬂf §ﬂgl§&tlﬂ&9et-§ﬁxran§}8}a¥$ E(%'th%moﬁ‘ gidéﬁ'ltgg&ggldgp €0 or

re not generally TecognizZe e part of any
speci fi cl(pr odesirad pslggepidedaving ahaddinohdlelycuspesidue atenineveidipositiopr bvi des

del etion variants wherej or nore amno acid residues in a specific
bi ndi ng agep‘f@eﬁﬁfﬂ?ﬁ%ﬁﬁqfldge égi CP@?BU@H%“E%‘F&F?‘W%PB‘E&JWMSM at one or
both term ni whichtEBRUSRER ek prsshiid othr JIEBE sysRAUIPERES Eonteplalea0m r emoval  of

one or nore residues withi'n the specific l{)lyrﬁl ng agent antno acid
sequence. Deineluding thegei valrersin pelyekistading tags arcl incleparhtedfintagheamhimoatid 25 a

i fic bing t pol ti.de. Antibody f include th
por t1 ons. of THCIEAT RS VehAE Bt eBUahan g BRI heBRtgen

pol ypeptigle. Exanplkeésiond] vatietts bisa @iBhifeSusibs brGnsadedBGbed above,
wherein the amino and/or carboxy termini of the specific binding agent-
polypeptide is fused to another polypeptide, a fragment thereof, or amino acid
sequences which are not generally recognized to be part of any specific protein
sequence.

20 In another aspect, the invention provides deletion variants wherein one or
more amino acid residues in a specific binding agent polypeptide are removed.
Deletions can be effected at one or both termini of the specific binding agent
polypeptide, or from removal of one or more residues within the specific binding
agent amino acid sequence. Deletion variants necessarily include all fragments of

25  aspecific binding agent polypeptide.

Antibody fragments include those portions of the antibody that bind to an
epitope on the antigen polypeptide. Examples of such fragments include Fab and
F(ab"), fragments generated, for example, by enzymatic or chemical cleavage of
full-length antibodies. Other binding fragments include those generated by

30  recombinant DNA techniques, such as the expression of recombinant plasmids

containing nucleic acid sequences encoding antibody variable regions. The
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F(ab')2 fragnents generated, for exanple, by enzymatic or chem cal cleavage
of full-length antibodies. O her binding fragnents include those generated
by 30 recwohoeanasosdNA t echni ques, such as the expressi orcofuse@sosbinant

pl asm ds contai ning nucleic acid sequences encodi ng anti body vari abl e
regions. The 31 WD 2006/ 045049 PCT/ US2005/037911 invention al so enbraces
pol ypeptide fragnents of an Ang-2 binding agent wherein the fragnents
maintain the ability to specifically bind an Ang-2 polypeptide. Fragnents

conprising af, L.east 1o eégx?c%s%ogéntgpgéé g?grg%r}@;’g%aﬁf'&%—ég?r%?éggeﬁvr nor e

consecutive amno acidS 0O P ention are 5
conpr ehendedwhereti the flapeiats medntail the epilityde sheafcalytindlisAhgy | mmunol ogi cal
properties unique to qr specific for the antigen-hinding agent so of the

i nvention. PPiBeRIEs Frrments Gompaisingsh 1a9ahd. 1§ th@0desi3Pedh. dhntihen Byi cal
properties c t d routinely
practiced i na{]wg%acrdta? @“{aﬁ@%‘f}‘fb ag{r%to%fgrp tegtg%é;%tqg %&Egﬁ\?éné\)/fetﬁ?%\y%mgého%r?des
subst i t ut} oncarapichertded bereirl Prsfeeeid fpoly pbptivii fragnasmesndisplay inhthendlogiealt i on.
Substitution variants, are ener.?l If%/r consid r,e(g to be ﬁ{t?? lar" .to the
original pol PIPEFHICHENGHS FuoTTRERIG frdhe a*?tfgeﬂ%é*? BhEEeNf BRp 1F JAVention-he
original pol th%ﬁiehﬁ%ftl%lﬂvérﬁfbhqﬁei_nghﬁ’é@esﬁ% ¥RRRhbIBERaIEH G QRSe OF NMOre
am no acid residues of a polypeptide are renoved and replaced with

al ternative pepatgddsy.any af theanetbessovell krvevisandgpitingly prastieaddn dlerastr vati ve in
nature, 15 howevefri tltpeo'& révgntito eerrbe(rgﬂfiu:es su stiét{ti ons. tha re al so
non- conservati ve. 7(‘!ieahnt|lf§ Ana- S5 ]iOP)Pr%Vf’ Pt ?3‘(’1“‘5“%5168 %' des can be
readily, 1€al spicHlcasindiig afsheyer theimveifon. bRt fEbA OakSaritd\ét YeeralDt ar e not
limted to, those described in Conputational Mlecular Biology, Lesk,

A M, ed., oxensideraddp\ber similarprodhe origivalpolynaptida opig)havep cemp UPFTeRft
| nf ti . i it . ic. P . Ne
Vork (1908 ; ety oHE geignlaP BOSpertll: dh ftife 1ol SilypesfRARMEIGRSS, | v

and Giffin, oHnGre anside acidHesiduea oPa @sb/peily ate raeyvel hAQ ddplacededihence
Anal ysis in Mol ecul ar .Bi ol , von inje,. G, Academ c Press (1987);
Sequence AnaPYRIpVSIFsidyes. ggg‘ﬁ%‘f@@@?tﬂ%ﬁ S*é‘??&“ﬂé’%?é?@&??“ﬂ?“@d’é natugg, st ockt on

Press, Ney Y%\%e\(e},gcgé-)riveﬁt% &abiabdsQubltitdbons Rt AN also ARRLIREVMN . . 4811073

25 (1988). Preferred nethods to determ ne the rel atedness or percent

identity of two Identity and similarity of related polypeptides can be readily calculated by

known methods. Such methods include, but are not limited to, those described in
Computational Molecular Biology, Lesk, A.M., ed., Oxford University Press,
New York (1988); Biocomputing: Informatics and Genome Projects, Smith, D.W.,

20  ed., Academic Press, New York (1993); Computer Analysis of Sequence Data,
Part 1, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey (1994);
Sequence Anélysis in Molecular Biology, von Heinje, G., Academic Press (1987);
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M. Stockton
Press, New York (1991); and Carillo et al., SIAM J. Applied Math., 48:1073

25 (1988). ‘

Preferred methods to determine the relatedness or percent identity of two
polypeptides are designed to give the largest match between the sequences tested.
Methods to determine identity are described in publicly available computer
programs. Preferred computer program methods to determine identity between

30  two sequences include, but are not limited to, the GCG program package,
including GAP (Devereux et al., Nucl. Acid. Res., 12:387 (1984); Genetics
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pol ypeptides are designed to give the | argest match between the sequences
tested. Methods to determne identity are described in publicly avail able
conput er wpnrogrmasly Preferred conputer program net hods PoTABL@SNBTE!
identity between 30 two sequences include, but are not limted to, the GCG
program package, including GAP (Devereux et al., Nucl. Acid. Res., 12:387
(1984); Cenetics 32 WD 2006/ 045049 PCT/ US2005/ 037911 Conput er G oup,

Uni ver si ty of W sconsin, Madison, , BLASTP, BLASTN and FASTA (Al tschul
et al. r S publicly
avai | abl e frobnmlpﬁlepﬁa? pgﬁv %’gﬁt er gswl%%) )cl)\flaedc nbl oY Klsr’{? B %.Té‘}n (NCBI')

and ot her soand:EASTBL(ABIcMaudl J. Mot. saibml216t4oal410519§®53)’ NCHY BLAK BEt hesda, MD
20894; Altschul et. al The wel |- known Smth Water man

al gorithm m?roéf%‘sﬁ?é‘bll%l@ ?‘gabﬁf'eg ﬁflﬁb'atler&hﬁewr for Bipteghnelegyi gnnent

schenes for q h {4 the matching of
only a shortﬁirfglglfygg gN@}(BI)Z&H{d\AWg %gggrec?]%g}’? ]? %ﬁys‘&g% { agl i gned region
may have i/erwﬂﬁfﬁhNHN(I}Hé}edESdaiMDl?i.OW@v@tSCthgh Suipey (d9i99))n('Th&®ve$l|- gnl ficant

rel ati onshi p bet e two full-len q Accor di n

certain embotf V\ggﬂht\ﬂ%teré%afneaég(g&h%m% aé%g H@Bﬁ%g clerEp b‘% Bg'an) will
result in an all nrrent that s Ieast ten percent of the full length
of the target of-§isup aligame;s Elbe glighing two amla? apid §6qUEREFSIBR | guous

anmi no acids y&a@mﬁlthéW@f&ﬁ%akhdr@fkgionﬂtﬁqh@m&&ﬁa&ic% aﬁa%lg%gﬁa

conpared, 30 contiguous am no aci ds "where sequences of east 300 to
about 400 amilignedeégien mlaehb‘ea yagy highrsoquends identityeyst thbﬁlghdmm gwous ani no

and at | Bhet SEOERRT ot rahe e BY b MlRsPEL e LR 100 o200

ani no aci ds egrgi@hbelisenBahe deledted algptmiant ﬁ»etﬂéﬂl(G%liﬁYégﬁﬂWH%suﬂ'lEO“ thm
GAP (Cenetics Conputer 20 G oup, Uni vers@aé of W sconsin, Mudison, W),
e

two pol ypept friglignment et snang Aleleash ncsrent Adblengdofithetarest t o be

determ ned a i.ve am no
acids (the " irir(g?' @%?ggggglg%%mgg&ggfé era%g%kg&mt% uO&Sh‘]?mno a%‘ﬁﬁ%ffn certain
enbodi nent s, seue@es Oﬁﬁnéaﬁg4¢mﬁlﬁim)ac(d&far&lbbmg5cdxﬂ;}iﬁrﬁ(ﬁ|3[)y:ont¢g”doﬁsl$ﬁtﬂi1ﬁﬂ ﬁs 3X
t he average di.ago t he "average diagonal” is the average of 25 the

di agonal '-bf ?‘H‘zs Y‘JQ é?Q%B?FS&é?FHCQStQQP%aWéGOO YRGS GENBINE i s the score

or compared, at least 20 contiguous amino acids where sequences of 200 to about
300 amino acids are being compared, and at least 10 contiguous amino acids

where sequences of about 100 to 200 amino acids are being compared.

For example, using the computer algorithm GAP (Genetics Computer

20 Group, University of Wisconsin, Madison, WI), two polypeptides for which the
percent sequence identity is to be determined are aligned for optimal matching of
their respective amino acids (the “matched span”, as determined by the
algorithm). In certain embodiments, a gap opening penalty (which is typically
calculated as 3X the average diagonal; the “average diagonal” is the average of

25  the diagonal of the comparison matrix being used; the “diagonal.” is the score or
number assi gned to each perfect amino acid match by the particular comparison
matrix) and a gap extension penalty (which is usually 1/10 times the gap opening
penalty), as well as a comparison matrix such as PAM 250 or BLOSUM 62 are
used in conjunction with the algorithm. In certain embodiments, a standard

30  comparison matrix (see Dayhoff et al., Atlas of Protein Sequence and Structure,

33



nunber assigned to each perfect am no acid match by the particul ar
conparison matrix) and a gap extension penalty (which is usually 1/10

ti mes thewgaposapsibng penalty), as well as a conpari sopchaiseeos/osweh as PAM
250 or BLOSUM 62 are wused in conjunction with the algorithm In certain
enbodi nents, a standard 30 conparison matri x (see Dayhoff et al., Atlas of
Protein Sequence and Structure, 33 WD 2006/ 045049 PCT/ US2005/ 037911
5(3)(1978) for the PAM 250 conparison matrix; Henikoff et al., Proc. Natl.

Acad. Sci 5841939 0 e ANTD dohiPaAson @ﬁtrr&(hﬂeﬁk@uwﬁ 2Proea. in matrix)
is also used béﬁthe al orlthm In certain enbodi ments, the paraneters for

a pol ypepti ¢4 u%gné‘égl 5109 Prp k923 v thanBLOSEIM B compResanratriz) ig@hsot hm
Needl eman ehsé?ll (#{B BI oI , 48:443-453 (1970); Conparison matri x:
BLOSUM 62 from , supra (1992); Gap Penalty: 12 Gap Length

I 4 10 Thr | d b ful
W th the above pgr}g %?rggoqlwe%tsw?« Pl B AR R B ront | aned

paranet es s as@pirendedladd the psllowiki.ers for pol ypepti de conparisons (al ong
with no penalty for end gaps) using the GAP algorithm 15 In certain

enbodi nent's, the Apadranmt @Jse%dfeﬁran@%wwwﬁomoﬂmwMﬁm @97§Laquence
conmpari sons include the follow ng: Algorithm’ Needl eman et”al., supra

(1970); CO”pa“%&ﬂ%ﬂ&%ﬂ%&&atﬁ%mﬁﬂorgﬁ%@fﬁﬁﬂ9 Rpdignal ty: 50 20

Gap Length Penalty P’ program nay usef ut’ ’he above
paranmeters. The F tfzoned paranmeters are the def ault parameters for
pol ynucl eot i de ecu conpari sons. Ot her exenplary algorithns, gap

openi ng penaltie a 0 25 penal ties, conparison nmatrices,
- SiopdiRe PeBRD 2y

t hreshol ds of si be used,
10 Threshold of Similarity: 0

The GAP program may be useful with the above parameters. In certain
embodiments, the aforementioned parameters are the default parameters for
polypeptide comparisons (along with no penalty for end gaps) using the GAP
algorithm.

15 In certain embodiments, the parameters for polynucleotide molecule

sequence comparisons include the following;:
Algorithm: Needleman et al., supra (1970);,
Comparison matrix: matches = +10, mismatch =0
Gap Penalty: 50
20 Gap Length Penalty: 3
The GAP program may also be useful with the above parameters. The

aforementioned parameters are the default parameters for polynucleotide

molecule comparisons.

Other exemplary algorithms, gap opening penalties, gap extension
25  penalties, comparison matrices, thresholds of similarity, etc. may be used,

including those set forth in the Program Manual, Wisconsin Package, Version 9,
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i ncluding those set forth in the Program Manual, W sconsin Package, Version
9, 34 WD 2006/ 045049 PCT/ US2005/ 037911 Septenber, 1997. The particul ar
choi ces twoheosmms@owi | | be apparent to those of skill ipoTtUseocdns7oand wil |
depend on the specific conparison to be made, such as DNA-to0- DNA,
protein-to-protein, protein-to-DNA, and additionally, whether the
conparison is between given pairs of sequences (in which case GAP or
BestFit 5 are generally preferred) or between one sequence and a | arge

dat abase of _sequences (i.n which case FASTA or, BLASTA are preferred). As
used her ei n, SepiENReReYy- Jé‘ﬁ\?émcf‘@ﬁg]l‘o‘&?ﬁtﬂ e padg! ?fa aPWé?’?th ﬁ}%? 8€i ations

fol | ow convegti : t Aty ve halkdsuckdstion, E S
Gol ub and D. &tlgll %&Eﬁﬂ%%ggl{lggﬁﬁgwﬂﬁgﬁca@g% Sunder | and, Sul\(;ass. 10

(1991)), whi DNA-®-DNdgppaeiattegroteineprotdiy-to-BMNA:aand addisionallyy whethebde. The

am no acids may have.either L or D stereaochem sti. y, which
is neither LC‘H%Q”’B?“ b?ﬁl? Ve gbxéqwérato%aequegﬁa T}@o‘;‘r'r}ﬁ%}é %S?ég%glg 8{‘ ﬁ%sﬁl?t present

i nvent i ors Meyre GRABRAIP Breferfedbi Badived omf seglicice ande largd datatsse bbwever, the L
stereochem stry is preferred. The invention also_provides reverse nol ecul es
15 wher ei n t sequensennivdreh epse FAS TAaonddbd ST Arase pferesdyuence of the ami no
acids is reversed. For exanple, the reverse of a nolecule having the
normal sequence XAs udthBeinghe vy x@wvxatiogial amino gopdseanditedir al so provi des
retro-revers

l. | wh i b h . ) b
ormnal - sequumRusgs o ohEhhend Bs 20 Se IR inGPbRoAs aRRlgad carboxy

normal |y "L"Eghanl EWESSuRaR] Bl ReGRA, Eds.| $igaue? Assdliated, SurddraodEviadsor m
Stereoi soners (e.g., D-amno acids) of the twenty conventional am no

aci ds, uhhat (WRN))awhieh incepomniedhesgndy refgreace fyapy PUIPOSE- ani no aci ds,

N-al kyl amno acids, lactic acid, and ot her unconventional am no acids may
al so be suitabl eThormowewids thay hayeleitherdt priBstestochprishy dexsspt iontibnt i on.

Exanpl es of 25.unconyenti on api,no_aci incl k: Lt ation:
ani noadi pi ¢ 3’5? 1S B%’¥ T aﬂoéﬁ)ﬁ@glttffé%ogzpée%ﬁ%%s%ﬁlg#gjﬁ P%“léﬁg?@{,théhgr% utyric
aci d, piperi giveh§orpshf compiiieWemminion dsieteochamizabsptaneiver, deild,
am noi sobutyric acid, am n%gi melic acid, diamnobutyri cpﬁ)gi d1 desnosi ne,
di ami nopi el sleregehemisy el FESp I Bhinyentiiy 3iso No_é’tdﬁWGdFE%' ceules
N-ethyl arpar Yndfein BYTRNS ¥l toaéak%'xgu%rﬁﬁéﬂ%@eﬂ@e of the amino acids is

reversed. For example, the reverse of a molecule having the normal sequence X -

X,-X5 would be X3-X3-X;. The invention also provides retro-reverse molecules

wherein, as'above, the amino terminal to carboxy terminal sequence of amino

acids is reversed and residues that are normally “L” enantiomers are altered to the

20  “D” stereoisomer form.

Stereoisomers (e.g., D-amino acids) of the twenty conventional amino
acids, unnatural amino acids such as a-, a-disubstituted amino acids, N-alkyl
amino acids, lactic acid, and other unconventional amino acids may also be
suitable components for polypeptides of the present invention. Examples of

75  unconventional amino acids include, without limitation: aminoadipic acid, beta-
alanine, beta-aminopropionic acid, aminobutyric acid, piperidinic acid,
aminocaprioic acid, aminoheptanoic acid, aminoisobutyric aci__d, aminopimelic
acid, diaminobutyric acid, desmosine, diaminopimelic acid, diaminopropionic
acid, N-ethylglycine, N-ethylaspargine, hyroxylysine, allo-hydrpxylysine,

30 hydroxyproline, isodesmosine, allo-isoleucine, N-methylglycine, sarcosine, N-
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30 hydroxyproline, isodesnosine, allo-isoleucine, N nethylglycine,

sarcosi ne, N 35 WD 2006/ 045049 PCT/ US2005/ 037911 net hyl i sol euci ne,

N- et hyl wabi2o&/04p@pval i ne, norl euci ne, orithine, 4- hydpexuseasios®;1

y-car boxyglutamate, E-N, N, N-trinethyllysine, E-Nacetyllysine,

O phosphoserine, N-acetyl serine, N-fornylnethionine, 3-nethylhistidine, 5-
hydr oxyl ysi ne, 6-N-nethyl arginine, and other simlar am no acids and am no
5 acids (e.g., 4-hydroxyproline). Simlarly, unless specified otherw se,

the left-hand en f singl e-strapded | ynucl eoti de .sequences is the 5
end; the Ief‘?lgﬁﬁﬂﬁf’?ﬁfcﬂ@eﬁ!'@ﬁ&%[va B%QPE‘?BEP%/’&WHSEC‘“%&W%I{'Oti de sequences
Is referred Sv-cAbb e QRate TR HIN BGhE@PIRind e-NQcdylysifddi tion of
nascent RNA tﬁéﬁ?ﬁr@&e’sy s rg%rregtefg as’t he trgngsc?i Sti on direct on; 10
sequence r egOeimsghvstdive, NNestiseaind, Ndvinmdmiethborsseys -methylbmtidires 5t he RNA and
which are 5' to the. 5 end of t RNA transc_ript are referred .to as

f the . :
"upstream sefliendrine, osiyuethrarginige.cnd ofisr siRulapRIING G AHAMAY t he sane
sequence @s ) j re 3 to the 3 end of the RNA transcript
are ref erfedg‘{?%(g?'\%%%% rr(gliah 'sequences". 15 Conservative anino acid
substitutions mayq.enconp = VAR nri i G si dues,
whi ch are typical ?‘;}“‘.fagle’o&%gsrsgg g%ﬂgé/&%%éiﬁ‘lx%é}%cl%g%b?g%&g{/ﬁﬁ%ggrgm{regt her than
by synt hesi spélpnil€tidgis€fiensetds &ies! erd) éisecleftshahd drectipapifiddobtesetnded and

other reversed or inverted forns of amng acid npietjies, Naturally,
occurring reBolyunsdeatidy sepmengssiisisderrsskty ag thesys Qge%%eg‘lhﬁﬁhre%“cm s5i de

chai n propert;| : hifscridet theltBihscridt®n dkctiigut r al
hydr ophi lic: SJC@Z?H %)er}a?ye%ﬁgwéﬁrfsm n;sreg%r?eéigl}/g%c:e As;sfr IJGI 3; 4§ basic: Hi s,
Lys, Argl0 25séguencestgionsort thatDNAfstramhicayingthe saroe saputnde asithe RNA anfdr o;  and

6) aromatic: Jrp, Tyr, .Phe. 36 /045049 PCT/ US2005/ 037911 For

exanpl e, nonWEHﬁs?‘é‘? gé‘i’ Fl}fese 5{5“38{%?337?‘%?@“%@ it VS(?F%%S élyt%ﬁeélﬁlge of
sequences"; sequence regions on the DNA strand having the same sequence as the
RNA and which are 3' to the 3' end of the RNA transcript are referred to as

"downstream sequences".

15 Conservative amino acid substitutions may encompass non-naturally
occurring amino acid residues, which are typically incorporated by chemical
peptide synthesis rather than by synthesis in biological systems. These include

peptidomimetics and other reversed or inverted forms of amino acid moieties.

Naturally occurring residues may be divided into classes based on

20  common side chain properties:
1)  hydrophobic: Met, Ala, Val, Leu, Ile;
2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
3) acidic: Asp, Glu;
4) basic: His, Lys, Arg;
25 5) residues that influence chain orientation: Gly, Pro; and

6) aromatic: Trp, Tyr, Phe.
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a menber of one of these classes for a nmenber from another class. Such
substituted residues may be introduced into regions of the human anti body
t hat are wbeomlmagmws w t h non- hunan anti bodi es, or i ntopchasp@sobeapl ogous
regions of 5 the nolecule. In nmaking such changes, according to certain
enbodi nents, the hydropathic index of am no acids may be consi dered. Each
am no acid has been assigned a hydropathic index on the basis of its

hydr ophobi city and charge characteristics. They are: isol eucine (+4.5);
valine (+4.2); | €ocexaeple;dofpnsebvative sybsataions eaf 1dvddye the gsttmngesLyst i ne

+2.5); t hi +1.9 al +1.8 I (- 0. th i
(10.7): sor PHFRINGOBFHE hihest i Tot omsstber GRBARAER Sasg)eh or ol e (- 1. 6):
hi stidine ( S@osﬁ)ute@ﬂeb‘iﬁﬁé%@y be &tt%huceglx%ﬁeglﬂﬁs §tthe E&ma@%ﬁﬁfoﬁ?tﬂ?at bre3- 5) ;

asparagine (-3.5); lysine (-3.9); and arginine (-4.5). The inportance of
t he hydr opahhmoloanummthmmhumdexntnhodmncbxentq thgno_rfrhompbxgaus fegmnbiobl ogi cal
function.on a rotqln is understood in the art. Kyte et al., J. Mol.

Bi ol ., 1557 ilffg&il@(i 1982) It is known that certal n amno acids may be

substituted for . 0 .aci ds hav a si mI drop thic index or
score and stil I ‘inﬁ SH‘E]E?IWPS% a‘??iofd BgF Cortalngm dt‘%emf"ﬁ fraki ng changes

based upon hi&op ﬁﬂﬂiﬁﬁcﬁ@&cﬁ‘aﬁnh@gﬁ& mhﬁb@%ﬁs@deﬁ‘e@@&ﬁ'aﬁﬁﬁﬁ Soid hikepeapbst i tution
of am no acids vvhose 20 hydropathic 1 ndices are within 2 is included. In

certain enb@@ﬁlgmdtaélydtdp@éwc indew eththgrbasigiof ks hydlroah®1¢1tycﬂndc¢belrgeand in certain

enbodi nent s se Wit re. de ~al so rstood in the
art that théhasr %rﬁ"tcflt {llhery g fsol}émgﬁrag%g)aé’ﬁl&e @érﬁ %ECIH%E;%d@ffectl vely on
the basi¢ obhénythianhe (+#208)t Yystdddd/éystibd ar).9); WheHienihder12D; Muphogicey; | y
functional protein or peptide thereby created is intended for use in

i munol ogi cﬂlycé}‘?t{dbl‘i‘)nﬁﬁﬁ@mfa(so i/} Semee ﬁ)?@béﬁﬂ’t@él%( 019 weasingi(nl-Bbodi nent s,
the greate Eol nggql Q)al\{ﬁ{ cﬁﬂgg a%ﬁt'ﬁlﬂa{e(:§¥) UHutdmbie gtfﬁ asq@ﬁatlgglg%)?ed by the

hydr ophi | i ci jac no aci ds, “corre
i Munogeni catpar@mb( RA); il g (Gi.@)g,and agining-#15)a bi ol ogi cal property of the
protein. 30 37 WD 2006/ 045049 PCT/ US2005/ 037911 The fol |l ow ng

hydrophilicity vahe@sphéance bESHB had®pathecthrhi@o abids#dexnihROnferring

15 interactive biological function on a protein is understood in the art. Kyte et al., J.
Mol. Biol., 157:105-131 (1982). It is known that certain amino acids may be
substituted for other amino acids having a similar hydropathic index or score and
still retain a similar biological activity. In making changes based upon the
hydropathic index, in certain embodiments, the substitution of amino acids whose

20 hydropathic indices are within £2 is included. In certain embodiments, those
which are within %1 are included, and in certain embodiments, those within £0.5

are included.

It is also understood in the art that the substitution of like amino acids can
be made effectively on the basis of hydrophilicity, particularly where the
25  biologically functional protein 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
hydrophilicity of its adjacent amino acids, correlates with its immunogenicity and

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

30
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acid residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 1);
glutamate (+3.0 1); serine (+0.3); asparagine (+0.2); glutamne (+0.2);
gl yci ne (Wp;20ddusmmi ne (- 0.4); proline (-0.5 1); al anipoe/us2@sb}7911
histidine (-0.5); cysteine (-1.0); nethionine 5 (-1.3); valine (-1.5);

| eucine (-1.8); isoleucine (-1.8); tyrosine (-2.3); phenylalanine (-2.5)
and tryptophan (-3.4). In nmaking changes based upon simlar hydrophilicity
val ues, in certain enbodi ments, the substitution of am no aci ds whose
hydrophilicity v ( s knchu t enbodi nent s,
those which are tmﬂefeﬁOII% ngva\#'};ed?él)é\hé&m c?lueér?a |ﬁee(r:lear§%l§|{ﬁ“§r%€e§8%%’[s t hose

within 0.5 l&tidreidusslangiaihe (Eh0); I‘ly:‘syne'ad+$£!))j ai@a‘ﬂtaté EPiEtigpgatafaen+pro mary
am no acid sequences on the basis hydrophi Licity. These regi ons are

al so ref err etl [0°HRE ()i dprEactsr@0- 29 é’é‘i‘%‘ﬁ@e‘ H@»@ér%}’%ﬁ/(oérﬁhﬁ@nﬁ@l
substitutiong 4%})' olﬁfét( .94 %eslp élQmI@Pb%%,l 1st1dT@3(Ib§ 'ES?Lt %?tef%@(rl lefhionine

D)
Substitutions gl nal dues Exe ions Préferre
Substi t uts oné‘,l 3phaliveal(-1.5)daycihé (el‘&ézllsoqmgnrlﬁy(sl S)thrpsms {213y spheAglalaGirre, G u,
Asp G n Al a Ser

G u Asp, Asn( 9&"1 hﬂdfgﬁpm@%? (grbé Imf%ﬁkfueéchapﬁis based “@nn“ L@rshyg‘mp&lw@ e

Leu, Val, Me{alydd b ceki@th enRlimdRE | tBYIGINGESH oNAhIRURIRSVht e, e Val,
Met, Ala, Phe 38 WO 2006/ 045049 PCT/ US2005/ 037911 Lys Arg, 1,4

Di anm no- but yhydgopkrl]gclm'yajues@rmwnmnﬂ is included, in certain embodiments, those

which are within £1 are included, and in certain embodiments, those within £0.5
10  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 1.

Table 1
15 Amino Acid Substitutions
Original Residues Exemplary Substitutions Preferred Substitutions
Ala Val, Leu, lle Val
Arg Lys, Gln, Asn Lys
Asn Gln, Glu, Asp Gln
Asp Glu, Gln, Asn Glu
Cys Ser, Ala Ser
Gln Asn, Glu, Asp Asn
Glu Asp, Asn, Gln Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Leu
Phe, Norleucine

Leu Norleucine, Ile, Ile

Val, Met, Ala, Phe
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Met Leu, Phe, Ile Leu Phe Leu, Val, Ile, Ala, Leu Tyr Pro Ala Ay Ser
Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser
Phe Val wbepoddasesoLeu, Phe, Leu Al a, Norleucine A skilptedisasosiosant will be
able to determ ne suitable variants of the polypeptide as set forth herein
usi ng wel | -known techniques. In certain enbodinents, one skilled in the
art may identify suitable areas of the nolecule 5 that may be changed

wi t hout destroylng act|V|ty by targetlng reglons not believed to be

i nportant for—activyt t L‘IL N ot one—car—genrt+Hy—+esi dues
and portions| of theL Iecules 1§;§ BEE?Fvgz anong si‘™4 ar
pol ypeptides, In certain enbodlneﬁf@’G Nareas |t hat may be inpoftant for

bi ol ogi cal activitymes for structur®g, PRY [Re subj ect To cofservatiye anino
aci d substitutions without 10 destraying the biolggical activity of w thout
adversely affectingPhhe pol ypepti Hew Valdisstdee. Additi onaléw, one s$killed
in the art can review structure- funCtlf& studies |identifying residgues in
simlar polypeptides that are inportant’ for activilty or structure| In view
of such a coppari soRfo one can predlctAAhe |nportance of a@yho 15 acid

resi dues in gprotegn—that—corres rho—acta—restdues—whi-ehjare

i nportant for gctiv ?& or st ucturéﬂ¥ﬁ&§|ﬁyﬁar pr ot ei ns. e skilled in the
art may opt|for chepically simlar anggo acid substitutiggs for slich

predi ct ed i npoertant—amno-agi-d residues, 39 WO 2006/ 045049
PCT/ US2005/ 037911 &e skill ed in théYaPhecan al s¢ anal yzBYR he
three- di mensjonal” s{yucture ‘nd a@hp@ haCHE §&auence T Tepgrionm to|t hat
structure in_simlar’polypepti I'n View of suc¢h infornation, one
skilled in the art Waly predl,t tﬁkzaﬂﬂghﬂeﬁhqof ami no acildeu

Ala, Norleucine

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

5 that may be changed without destroying activity by targeting regions not believed
to be important for activity. In certain embodiments, one can identify residues
and portions of the molecules that are conserved among similar polypeptides. In
certain embodiments, even areas that may be important for biological activity or
for structure may be subject to conservative amino acid substitutions without

10 destroying the biological activity or without adversely affecting the polypeptide

structure.

Additionally, one skilled in the art can review structure-function studies
identifying residues in similar polypeptides that are important for activity or
structure. In view of such a comparison, one can predict the importance of amino

15  acid residues iﬁ a protein that correspond to amino acid residues which are
important for activity or structure in similar proteins. One skilled in the art may
opt for chemically similar amino acid substitutions for such predicted important

amino acid residues.
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resi dues of an antibody with respect to its three dinensional structure. In
certain 5 enbodinents, one skilled in the art nmay choose not to nake

radi cal olkeng&w4b@o am no acid residues predicted to bepomush@sssriace of
the protein, since such residues may be involved in inportant interactions
wi th other nolecules. Moreover, one skilled in the art may generate test
variants containing a single amno acid substitution at each desired am no
acid residue. The variants can then 10 be screened usihg activity assays
known to those squfleédillledlnﬂ@iﬁfrftana&@cﬁmalyacﬂ'@rthse d@lngmsﬂortaésmmdetandgat Eer

i nformation For overed that a
change to a %gﬁ#l cu‘;j“Séqu 1r11‘(fer11(r)l réla tg?tcftféwt)lf' slﬂ?lsf'@&ar B Xi’&ﬁ“? view

undesi rably rofguedformation) dué tslallbd?xrﬁtﬁé M inka¥, pre@ed A8 bghdrl of hhﬁmoaacwange
may be avoided, In_other words, based on information gathered from such

routine 15 eiifé‘?qeﬁ@ﬁ% antihedy svithi teaRect to itsithreg dimensipnaksictuye.dax eertime t he
am no aci gs \é’ﬁf%ﬁlnhécn% %H@gklﬁ&pﬁtthé Bt L Schﬁ%%%og tobﬁal?evﬁdgglglhgh%ugtf)i al one or

in conbination wt mut at | ons. nu SCi en cations
have been dewotiedadidrdshimeppredicttd tobe oh thesmfmdafmewdtemt siﬁ&: sutke Moult J.,

Curr. . 1 n Bi t h 422-427 (1996), Bi ochem stry,
1325):%2- |22§GSIC @gi}ay béHéBYBl%fi 1&|‘mP°§ingd’Pf€ %?Wlt ‘1@9‘(@?169111&5 222 (1974):

Chou et al. M‘&\Soveﬁr&ﬁé@hledaﬂlﬁtaﬂ rﬁég géneM%l: tesﬂ/é?iants c@ﬁtaﬂﬁ% g.gllﬁg{e1978) Chou

et al., Ann. Rev. Bi ochem, and Chou et ophys. J.,
26: 367- 384 ( 2OTY) acid/pubstitusion atcﬁwbaltesredmgo aois ram@ecameezrmws cavtiehabl e to

h t tu d di ct 25
cecondary0st PEe e BREERRRTh N Kb dhTrosc ok PRl eaR SPERRHER D,

pol ypept i des cotldpeaked mSgaVlm' ﬁ{foﬁ@a{ﬁm%bﬁﬁt@h&ﬁﬂﬂ@ vhigitd. | Kot leimEFeeﬁ'toﬁé t han
30% or simlarity &P@eater than 40% often have simlar structural

t opol ogi es. fissoyasedhat a ghange fp vpartipdangraingiagidyesides igpielieddadesienyed,( PEB) has
ded h I g the

br oV | ded enhapgadaphaelebaRylhidiBle a%ﬁeﬂy%hxmg WithSLt & schan .

structure. Saeoﬂleﬂ rﬂneithalwqrdsNdnad;e.d o@nnﬂnm&’&m gathé}&d i[r))st%h 26&111nél999) It has

been su sted (Brenner et. a Struct. 40 WD 2006/ 045049
PCT/ US2005/ 0STRETHMens) gpe gk“ﬁ%%)“ té%@“ﬁ%reei%f}?t)’fmﬁlﬁéfhet%%a‘aﬂ%waelﬁ Mt ed

nurber of f oleglgher @ulﬁtlwti\bﬁE‘sth:ﬁi YPERNi b iRE aHBﬁ’é&hH BRBidaf18h wWAGRng Critical

nunber of structures have been
mutatlons

A number of scientific publications have been devoted to the prediction of
secondary structure. See Moult ., Curr. Op. in Biotech., 7(4).422-427 (1996),
- 20 Chou et al,, Biochemistry, 13(2):222-245 (1974); Chou et al., Biochemistry,

113(2):211-222 (1974); Chou et al., Adv. Enzymol. Relat. Areas Mol. Biol., 47:45-
148 (1978); Chou et al., Ann. Rev. Biochem., 47:251-276 and Chou et al.,
Biophys. J.,26:367-384 (1979). Moreover, computer programs are currently
available to assist with predicting secondary structure. One method of predicting

25 secondary structure is based upon homology modeling. For example, two
polypeptides or proteins which have a sequence identity of greater than 30%, or
similarity greater than 40% often have similar structural topologies. The recent
growth of the protein structural database (PDB) has provided enhanced
predictability of secondary structure, including the potential number of folds

30  within a polypeptide’s or protein’s structure. See Holm et al., Nucl. Acid. Res.,
27(1):244-247 (1999). 1t has been suggested (Brenner ef al., Curr. Op. Struct.
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resol ved, structural prediction will becone dramatically nore accurate.

Addi ti onal nethods of predicting secondary structure include "threading" 5
(Jones, BvO 20b#045040pi n. Struct. Biol., 7(3):377-87 (199pr/vSee@slozmir al .,
Structure, 4(1):15-19 (1996)), "profile analysis" (Bowi e et al., Science,
253:164-170 (1991); Gibskov et al., Meth. Enzym, 183:146-159 (1990);
Gibskov et al., Proc. Nat. Acad. Sci., 84(13):4355-4358 (1987)), and
"evol utionary |inkage" (See Holm supra (1999), and Brenner, supra

(1997)). 10 kn,c ain i s, anti bpd ariant s.d ncl.ude. gl ycosyl ati on
variants whgi%y 2{3{@39#&%&87@‘;@%&’6?%@ ﬁﬁtﬁ?\{%lggfflogtf?l ﬁ‘%?gﬁgﬂas been

al tered conppsigfeptidle ok PRotéifiand thAE bkceSESURACATN Y of Beudd@eeRiveRky pept i de. In
certain enbodi nents, protein variants conprise a greater or a | esser

nunber of N FesAlEd stuglupd prediGtion willibeeame Hepmatinel biyRpTaAscwRtst ei n.  An
N-1inked glycosylation site is characterized by 15 the sequence: Asn-X- Ser
or Asn-X-Thr, wheAddiionhlemgifiodbofipiedicting isckomdanyesivgivee sdlule hadingle any

am no acigd residue,except, praoline.,The [ i of . am no_,acid residues
to creat eéjt hﬁz)hgség)ue é’re'prQrpg'gi?%reug'aBlﬁg’t %@?J?Zf%ﬁm@t glpp%)f?}n?ﬂégmffé‘ﬁieti on of
an N-1inked ¢@nhshpdna9®),chedflie adlyasn@owi€lbyal, Sekatd, 2981160 7041 991,
elimnate this_sequence wll renpove an existing N-linked carbohydrate
chain. 20 Al S&bpsRveiadd MethaErgatr higbfehld 6P| Grkekay cabolyer: & chai ns
wherei n one 1] | | t1.Qnn S ol i h that are
naturally oc%gcruf' P%ng ﬁéﬂ;feﬁ)ﬂéﬁfﬁﬁ%@?’éﬁdﬁ ngnee%lggu(ﬁr%r%{r“g lﬁ%l{l\égkl- Kls‘%\ekg%ﬁgi tes are
creat ed. Addsapro(E99praati Bremetr, saptd (168y)).vari ants i ncl ude cysteine variants
wherein one or nore cysteine residues are deleted fromor substituted for

anot her ®ri no aci th {ettath emb®limeet}, MSbeO itk ihaué’&%lybkﬁy[aﬁbﬁ%riaﬁi no acid
sequence. Cysteine variants may be useful when antibodies nust be refol ded
into a bi ol oYhesin the aumbgrandipitmparfialysosylaton site hasbeen alipsed eamparedie  of

i nsol ubl e i nglusinB .04 Qécﬁl%nce%sfrtﬁé %ﬁedi\f ?}E}la/?g%tﬁe)g/ QE eElih Xm@ggiﬁlekﬁmr cysteine

resi dues than the native protein, ave an even nufber to
mnimze inpetactvadass caspriseiapgedteramalegsed menbet p§ Nelinied .glytbs @i 06/ 045049
PCT/ US2005/ 0379 ccording to ce i.n enbodi.nents, .am no aci

substituti on?teéiéa“ttﬁf)%nmrgwn' (é‘)‘{\# delcgsylation e is F@ar?%erﬂﬁegtbé(ol ysi s,

]g 33 T ﬁg“}?,fofE?E@@?#E%Lﬁ%?s%zfpé%?yw whertln BlelflinPhdd gl finity for
designated as X may be any amino acid residue except proline. The substitution
of amino acid residues to create this sequence provides a potential new site for the
addition of an N-linked carbohydrate chain. Alternatively, substitutions which
eliminate this sequence will remove an existing N-linked carbohydrate chain.

20  Also provided is a rearrangement of N-linked carbohydrate chains wherein one or
more N-linked glycosylation sites (typically those that are naturally occurring) are
eliminated and one or more new N-linked sites are created. Additional preferred
antibody variants include cysteine variants wherein one or more cysteine residues
are deleted from or substituted for another amino acid (e.g., serine) as compared to

25  the parent amino acid sequence. Cysteine variants may be useful when antibodies
must be refolded into a biologically active conformation such as after the isolation
of insoluble inclusion bodies. Cysteine variants generally have fewer cysteine
residues than the native protein, and typically have an even number to minimize

interactions resulting from unpaired cysteines.
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binding affinities, and/or (5) confer or nodify other functional properties
on such 5 pol ypeptides. According to certain enbodi nents, single or

mul ti pl e woi2oes/@si4d  substitutions (in certain enbodi nertsjuscasssgrovat i ve
am no acid substitutions) may be nmade in the naturally-occurring sequence
(in certain enbodinents, in the portion of the polypeptide outside the
domai n(s) formng internolecular contacts). |In certain enbodinents, a
conservative am no acid substitution typically nmay not 10 substantially

epl scemont - am o aerd eReriThsRbb Ry AR b s T (e

parent sequehieh; (19rediics suspéptivilitgio pydaasysd, (Saedndanyceptibilie) tar € t hat
characterizes the &?rent ,se_quence,z. Exanpl es of art-recogni zed pol ypepti de
secondary aneriflgian, g ltechipding gtautyforforasng protein sommewsetglierst r uct ur es

and Mol ecul agirghRlies adfof G) AR Bingitk ol by RIREr A0y CRgpary, New

York (1984)); ctron t rotern ructure en an . Tooze,
eds., Gard anpolippdptidehi Agpordiegvto dotaky erhbodimedtdXingic ommdltiphoaminoncit at .

Nat ure 354:105 (1991). The.spegcif.ic binding agent. nol ecul es of this

i nvention th%lisé?‘go‘b%ql?ﬁgﬁf‘? gxggo%pleﬁgpchnagggtﬁ SRiay ﬁu{ﬁ'&l‘i‘t&}‘i‘f)smﬁﬁy have
up to about B@Hna&@intt}‘i@héltﬁraﬂl?fdéeﬁ‘xtrin%fsecﬁ] ce GR cOfidif eMBbdiAENROIAREd sequence
repl aced. For antibody variants, the heavy chain may have 50, 49, 48, 47,
46, 45, 44, pationof the polypeptidoutsds the don@e(s)Fermizg intggnoleilar cgntacp, 29,
28, 27, 26, 25, 24 23 .22. .21, 20 19 18 17, .1 15,14 .13, 12, 11, 10,
o5, 7, o Breepainenihdigins TonGvarianpln pcid sy OR L IR TR nai 1 ey
have 25,10 24subdfntidB; chdige O strd&ural ShardcferistiGs oflfhe parknt deduerk? (e.gla 10, 9, 8,
7, 6, 5 4, 3, 2, or 1 25 amno acid replaced. Derivatives of Specific

Bi ndi ng Agenteplaspaentaping pgd should npttend tpelyeaket helby thatascws is fiegiafiné bi ndi ng
agent ol Ldes pvat | i L4 i adi ;

ol ypept | dos g Erer RN Rhert e S R U R AE  on, or
substi t ut i onpaéntaiueace)c iBkampisdifiag-recdghesed palypyptidelsecomdryf andatitians ar e

covalent in nature, and include for exanple, 4 0Q6/ 045049
PCT/ US2005/ 0¥S1Ufes ¥R ERICAF Hgﬁf(??eh‘bs %"P%Bﬁ’é @9%54@?{% %r’a‘&{P?f‘ét her or gani c,
and i nor gani @ARhRM B8, W.PBIFVahiVaR @ctmﬁeih?, Neweydrk e odmBy 1RfdREeRAr ed to
increase circulating half-life of a specific binding agent pol ypeptide, or
may be desi gledtotemn SimpataredCt Bragden angl J. Tooze, eds., Garland Publishing, New

York, N.Y. (1991)); and Thornton et at. Nature 354:105 (1991).

The specific binding agent molecules of this invention that are polypeptide
or peptide substitution variants may have up to about ten to twelve percent of the
20  original amino acid sequence replaced. For antibody variants, the heavy chain

may have 50, 49, 48, 47, 46, 45, 44, 43, 42, 41, 40, 39, 38, 37, 36, 35, 34, 33, 32,

31, 30, 29, 28, 27, 26, 25, 24, 23, 22,21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,

9,8,7,6,5,4, 3,2, or 1 amino acid replaced, while the light chain may have 25,

24,23,22,21,20,19, 18,17, 16, 15, 14, 13,12, 11, 10,9, 8,7,6, 5,4, 3,2, 0r 1

25  amino acid replaced.

Derivatives of Specific Binding Agents

The invention also provides derivatives of specific binding agent
polypeptides. Derivatives include specific binding agent polypeptides bearing
30  modifications other than insertion, deletion, or substitution of amino acid residues.

Preferably, the modifications are covalent in nature, and include for example,
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capacity for the polypeptide to desired cells, tissues, or organs. 5 The
i nvention further enbraces derivative binding agents covalently nodified
t o i ncl udwoQou&/aso4or e wat er sol ubl e pol yner attachnment ecsushods37911

pol yet hyl ene gl ycol, pol yoxyethyl ene glycol, or polypropyl ene glycol as
described U S. Patent Nos: 4,640,835, 4,496,689, 4,301, 144, 4,670,417,
4,791,192 and 4,179,337. Still other useful polynmers known in the art

i ncl ude 10 nononethoxy pol yet hyl ene egcoI dextran, cel l ul ose, or other

ayool - pr oRisRaEa oREK oA s otk g Al OB RGNS by ene
oxi de co- pol Dﬂfﬁf/atwepof thexiyehtiyh &ia?@e@@épﬁfﬂd&o ﬁﬁbr@,se c@d:wl@tﬁfgdialf Rfecbfpol yvi nyl

al cohol, as wel] m xtures of these polymers. Particularly preferred are
specific bi néﬁeﬁ@%g@%ﬂg agenh pelda%ntsdecwameh% fes1gnsd e INaRToVs taredsaRy et hyl ene

gl y_CO! (PEG) ¢ Oa?ﬁ@i')t?gfotr%e Mff! ﬁdém €4 Palsyﬁfs{lés ?PMWEES bonded at specific

positions, npl e “at e amno termnus o speci fic binding agent
product s, 5 or rand6h¢ mvamtﬁcar:ﬁuetdelt@nlnra&smlerlvménmdln@agﬂnw qyalefitly he

ol etlde seo EG for rovi t he thera utlcc acity for
gpe)é:of Pc bi niii° @eﬁd%mc ‘gr?é‘e%fnoﬁ% ‘ggblﬁﬁf’lyﬁ?ﬂ@g nisXyCRHat ticular, is
described in M?etﬁ?l‘éﬁé‘ély@el ﬁ&?oxﬁa@lérﬁ W%r%%@?oﬁllene glypovad COctober 17,

2000. Target Sites for Mit agenesi's Certain strategi es can be

enpl oyed to desmaiiped TdtSePﬂWhteN@mH é‘iQ)fSﬁa? t4é%6 @39, 3010, Z.610e4li7f i ¢ ant i body,
Tholude the 10alaP? EpdL1LIT PRI EIN Lty poRdl Bt BGF S o9' e

pol ynucl gt i fenomkdexy-polBeenaglyicbE da)manb@a}mds@ GeRdrahdodpdralody
variants, followed by a screening st ep designed to recover anti body
vari ants t habase¢rpymers, palys¥-sisy] pumolideangrolyethyleng glyeal aprenylene gyeeleased

affinity. Th i I i n mutagenic
strategies g?@@ﬂgngﬁi %pélﬁéﬂo fie ng&/gﬁlgcr I bge((yﬁletcgﬁ)% gﬁ%hese regi ons
contain the pegoxiedsyldtedipolydls (¥, g@@&b[}%ﬁ@@ly@(ﬁm bISahal5408a194sl  actual |y
interact with Ang-2_.and other am no a affeg e.spati al
ar r angenent B‘qul'%éggﬁ’ieéesi’(&ﬁ’é‘grs :R@%Vg\‘ Y PX HS aieisgsct ‘ﬁ% Nqingr3gshewor k
r ﬁglwgnts pirm bIRRUMRE MRy RO B wH 5y hyldhe oOB! (P4 QBudlay Bvaks0 been
S
soluble polymers may be bonded at specific positions, for example at the amino
terminus of the specific binding agent products, or randomly attached to one or
more side chains of the polypeptide. The use of PEG for improving the
therapeutic capacity for specific binding agent, and for humanized antibodies in

20  particular, is described in US Patent 6, 133, 426 to Gonzales ef al., issued
October 17, 2000.

Target Sites for Antibody Mutagenesis

25 Certain strategies can be employed to manipulate inherent properties of an
Ang-2-specific antibody, such as the affinity of the antibody for its target. These
strategies include the use of site-specific or random mutagenesis of the
polynucleotide molecule encoding the antibody to generate antibody variants,
followed by a screening step designed to recover antibody variants that exhibit the

30  desired change, e.g. increased or decreased affinity.

The amino acid residues most commonly targeted in mutagenic strategies

are those in the CDRs. As described supra, these regions contain the residues that
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substantial contributions to the antigen-binding properties of the

anti body, and can 5 be targeted to mani pul ate such properties. See Hudson,
Curr Opi nwBi2odcaabo49 9: 395-402 (1999) and references thewreirus2@ambioer and
nore effectively screened |libraries of antibody variants can be produced
by restricting randomor site-directed nutagenesis to sites in the CDRs
that correspond to areas prone to "hyper-nutation” during the somatic
affinity 10 maturati on process. See Chowdhury and Pastan, Nature Biotech,

17: 568-572 a&&a?@% tteg'c{lgw'itﬁfAﬁ{g@?&l?éotp & 1inQ'aci-E|§'?naE Xﬂ@ﬁgé dspo{\fﬁ el ements known

to define hyper-nu ron'sites 1n iI'S manner 1 nc rect and inverted
repeats, cer arédngemenngehnstsesigsieHoasyersanimodeidg is thedctmevagsk regichs of

pal i ndrones.  The .cqQqnsensus Dl}f& l;eg ences incl ucile t he 1gletrabase seqguence
Pur i ne- G- Pyr {hivatiale dpmaips outsidg they DR regionghaveligbegh s R0 Mfkeand 't he

seri ne codon : 1. s : ; A ogl t of the
sﬁgt\ﬁnﬁmglﬁf?%)ﬂtlgnsct@ rt‘hé’ﬁl_t%eﬁ:bﬂ{dlﬁg probertid§&iSthe %ﬁhlg)g% Qiél][@ﬂ

present invention includes nutageni strategi es wth the
i ncreasi rfg - t betagdetddtotmangfulate seaht propetties. dyeeiHwisomrget OpilTBmgaehst r at egi es

i ncl ude nut ag: i he, entire yari.able heavy and |ight chain, 20
nut agenesi s g?’%%@i@gﬁ%qﬁﬁ?etbcﬁ It agenesi s of the consensus

hypermut ati on si t ggmalériditi indrb effédadRely stkdea8@NBALiSs 6ff antibadE Vi ahts'@EibeNs, or
any conbi nation of these approaches ("nmutagenesis" in this context could

be random oproghees-hyi regteieiing) rangdwn jop pife-disecied muptagencsis topitestia tlerdfDRegi ons and

identificati ' Il S A I nai .t . ti body can
be acconpli sﬁlgﬁg({ eéé‘g‘ﬁd tg%?%gﬁgéﬁﬁgtbtwgﬁlﬁ% Ur gilulcr)lgg ﬁ‘r?esggl%{llc ggid@tg’ in
thleSt i OEIOI langlatdﬂﬁioﬁrﬁrbMd)Seb iChandhagrmpt @astan t VdroregBioteekl, Y G6&BS7Xknown t o
those skilled in the art, such ,as_X-ray rystal |l ography. Varjous nethods
based on ana(lng%aréiﬂa?eé%F%@‘f@m-zgpFSfPeBPFQ&hge@ﬁPﬁS%ﬂﬂvné‘? 1§l structures
are known toh%&?—%ﬁltﬁiqnsslfﬂeg n t'ﬁ& thiiie Al AP AirE & hnB SnverB kGG, cedlalrough not

to approximate the CDR

definitive, regi ons. Exanples of 30 such conmonly
used net hodsconsehsus eequarcekateatndaGhsitusiwgs, Abdvpandranes aldte codesnsws ti ons. 44

Y0 200e D4s0gR, PET, Leootsl 3 i The Aol dtlokhan i besefon The
CDR regi pns. of daltnserprand AW T)MHE kiR erine codon AGY (wherein Y canbe a C or a
T).
Thus, an embodiment of the present invention includes mutagenic
strategies with the goal of increasing the affinity of an antibody for its target.
These strategies include mutagenesis of the entire variable heavy and light chain,
20  mutagenesis of the CDR regions only, mutagenesis of the consensus
hypermutation sites within the CDRs, mutagenesis of framework regions, or any
combination of these approaches (“mutagenesis” in this context could be random
or site-directed). Definitive delineation of the CDR regions and identification of
residues comprising the binding site of an antibody can be accomplished though
25  solving the structure of the antibody in question, and the antibody-ligand complex,
through techniques known to those skilled in the art, such as X-ray
crystallography. Various methods based on analysis and characterization of such
antibody crystal structures are known to those of skill in the art and can be
employed, although not definitive, to approximate the CDR regions. Examples of
30  such commonly used methods include the Kabat, Chothia, AbM and contact

definitions.
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Aci ds Res, 28: 214-8 (2000)). The Chothia definition is based on the

| ocation of the structural |oop regions. (Chothia et al., J Md Biol, 196:
901- 17 ( x98Gpoe/dsdot hia et al ., Nature, 342: 877-83 (198%9)Us2005hs79AbDM
definition is a conprom se between the Kabat and Chothia definition. AbM
is an integral suite of progranms for antibody structure nodeling produced
by Oxford Mol ecular Goup (Martin et al., Proc Natl Acad Sci (USA)
86:9268-9272 (1989); Rees, et al., ABMIM a conputer program for nodeling

i abl i i bodies - Qord, UK 10 Ocf ord. Ml d.). Th
Ao cui te model o ¢ heREtEREbOn Bl Pu ebleaite PR SeT b ontry | T

sequenci ng usdm@oalyagedetaiiti@ntogirekiBIOWDRAgE oAl { RibBSESandaNd, Fia:/éiBi ti 0

nmet hods. An addjtional definition, known as_the contact definition, has
been recent | §cnRenddcei-8 (A000al Thekhethia definitjonss bagpdon ths locatiomsf ( 1996) ) .
This definitj ' SkS; 0 - avigjel gl .ex crystal
structures. {fg%gb&g%ﬁ%%tr? ﬁﬁgéﬁg&%@ rﬁleg“{%jrqggfoﬁ 1? ﬁég(ﬁleg@;@wgﬁ%i n are

t ypi cal | y5 r e€botheacks ai. pNasur ;1842 877288410189 )an Tha Aé M defhdti @disseguepnomak | y i n

order counti fro am no term.nus to the carboxy termnus. The CDR
regions in t %WF?‘Q\?FTI{‘%% w@a&@mwgb &vaf_?‘u’l}é‘fléﬁ? ey yye eﬁros@n}fmd L3 and
are nunberedf&%ﬁﬂ@dugls@lukwre Ro&IAR pro®REA by Bk fbaNb bGP (MR fus to the
carboxy term nus. 20 The CDR-Hl i's approximately 10 to 12 resi dues in

| engt h and t ¢pilrar Mpil AadSes(Ub4) 86193689272 (1X89% Regs, eagbohBMg, 20 t he

Chot hia and AbM definitions or. ..typically 5 residues. | yrding to the
cabat derl; (RS by Og mideting i aef%?f’%%%‘"g\?" ‘eﬁ’?%‘?{”i@@?éga| ly
Tr p- Val , 1(out Oafe MdlgculdreLtdor ThepxtV 3uitd o déle it tbrtiafy sthiktirs ofg@pr oxi mat el y

10 to 12 residues according to the AbMdefinition while the 25 Chothia
definition exibdesdropharimagtsequengigigdising a cpmbiggtirnigf kngwledag dyjabpsey t s 15

resi dues aft . 1 -l m : p«gﬁg i nitioon.
The resi duesgrE)dr%@ggﬁ)ﬁgeﬁgdgéﬁ%‘g{l@ﬁ ??/ﬁlﬂga{l%% Oﬁggrr&be?‘{bﬂte-c yfqﬁé[ﬂt here are
a nunber of karbeah rapastly HerodscedyNaaldlipnt @ldl. psdfb! Byols r@32-a6(10963Ci d
sequence Lys -l.eu/1le/Val/Phe/ Thr/ Al a-Thr/Ser/1lelAla. 30 According to
the Kabat defPRETBHON RS ﬂ@?%aleﬂ&ysemfath@av%la FOBR RSS! STHCREEs19 45 wo
2006/ 0450519 PCT/ Ug2Q0p¢/AA48 ke CORSIBIHRS iR heayhafiliYE ‘E'}E‘Jiéarl‘l'ytréi%ﬂe@r edicts
the length to be typically 9 to 12 “residues.

to as H1, H2 and H3 and are numbered sequentially in order counting from the

amino terminus to the carboxy terminus. The CDR regions in the light chain are
typically referred to as L1, L2 and L3 and are numbered sequentially in order
counting from the amino terminus to the carboxy terminus.

20 The CDR-H1 is approximately 10 to 12 residues in length and typically
starts 4 residues after a Cys according to the Chothia and AbM definitions or
typically 5 residues later according to the Kabat definition. The H1 is typically
followed by a Trp, typically Trp-Val, but also Trp-Ile, or Trp-Ala. The length of
H1 is approximately 10 to 12 residues according to the AbM definition while the

25  Chothia definition excludes the last 4 residues.

The CDR-H2 typically starts 15 residues after the end of H1 according to
the Kabat and AbM definition. The residues preceding H2 are typically Leu-Glu-
Trp-1le-Gly but there are a number of variations. H2 is typically followed by the
amino acid sequence Lys/Arg-Leu/Ile/Val/Phe/Thr/Ala-Thr/Ser/Ile/Ala.

30  According to the Kabat definition, the length of the H2 is approximately 16 to 19
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The CDR-H3 typically starts 33 residues after the end of H2 and is
typically preceded by the am no acid sequence (typically Cys-Ala-Arg). The
H3 5 i s wppi@alssoof ol | owed by the ami no acid sequence- @cy/ustisobmngt h of
H3 can be anywhere between 3 to 25 residues. The CDR- L1 typically starts
at approximately residue 24 and will typically follow a Cys. The residue
after the CDR-L1 is always a Trp and will typically begin the sequence
Trp-Tyr-An, Trp-Leu-dn, Trp-Phe-A@n, or Trp-Tyr-Leu. 10 The | ength of

COR-L 1 i i mat el 17. i . Th it - L1 f th
ant i bodi :;: ggelg{dﬁésl gﬁvgﬁ% %M‘g‘ﬁfﬁn&@e@%ﬁ 15‘%&‘?&5}19‘35%5{??{%“%&%[‘& Q/SOII: esi gue
fol |l owed by ghidagd.no acids then Trp-Tyr-A@ n. The CDR-L2 starts

approximately 16 residues after the end of L I. It will_ generally follow
residues |1 e-Tyr, ThafCDRyH3 typiealiyséarts 33| residmseafterthe endofHz anfl iss5 CDR- L2 i s

ong o 15 andpfeclif BREHER byiE sl dofy SHRLER (bR st AP BERRS | B0 11
am no acid sBqusical follewéd py thOOkif yeid Fequehen @iy Diie ledgthof #3saabemat el y 7

to 11 residues. Varjous nethods for nodifying antibodi es have been
descri bed i naPdess petweeny3 lﬁo%5d'i§§‘§Hfﬂ-e, US Patent 5,530,101 (to Queen et

al ., June 25, 199¢), ég@m%qﬁcall%img§aﬁﬁoﬂm%Eeg[aiamiaﬁ@@viﬁ@i&%ﬂ es

wherei n the sequence t he "hunmani ze I"mmunogl o n heavy chai n vari abl e
regi on franefulok 4 €y65Phe residedafiardms COR-L1 ismlwhys sEgpuedosllafpitdly donor

i mmunogl obul j n.heavy chain_vari abl e. reqi r k. Each hunmani zed

| munogi obu E;?el%ﬁﬁﬁqwnﬁ? s ae ffmﬁfv?@; Tw’:’%‘?g&d s FTratehe. cors,
am no aci@s ThORhEMOIEINRIL 1 iFappIoginR, 10 td IAFBRREX ThORiniECDR-I
capabl e of interagtin vvithlthe CDRs to affect binding afflinity, such as
one or more MihATBPdHSs ahihe nvention Fulletisdbis PylterdRHEATVilloR EYEIRIAUA t he
donor i mmunggi i . 1L R 03 3 angstrons as predicted by
nol ecul ar mf; é)PJiggIg&q'?%émﬁggé%égﬁ%wgﬂF%c iai ns may each be desi gned by

usi ng any one or BRe @DR-D? stafts hppioxipnitdly il 6 Residuet aftérathe Wheof Conkiwikd i nto an
intact antibody, the humani zed i mmunogl obul i ns of the_present jnvention
will be subsg%{‘ﬁfa}”éflngo‘ﬁé?ﬁ-ld%BHﬁ‘ﬁﬂoﬁﬁlf%ﬁw%yﬁ’@rﬂ@gﬁogﬁ@?ﬂ@@l"f i nmunogeni ¢

in humangg anél)‘i{e-ié‘ii&p'ﬁ%ﬁq%w Aldyukhe sane affinity as the donor
The CDR-L3 typically starts 33 residues after the end of L2 and typically
follows a Cys. L3 is typically followed by the amino acid sequence Phe-Gly-
XXX-Gly. The length of L3 is approximately 7 to 11 residues.
Various methods for modifying antibodies have been described in the art.
20  For example, US Patent 5,530,101 (to Queen ef al., June 25, 1996)'describes
methods to produce humanized antibodies wherein the sequence of the humanized
immunoglobulin heavy chain variable region framework is 65% to 95% identical
to the sequence of the donor immunoglobulin heavy chain variable region
framework. Each humanized immunoglobulin chain will usually comprise, in
25  additton to the CDRs, amino acids from the donor immunoglobulin framework
that are, e.g., capable of interacting with the CDRs to affect binding affinity, such
as one or more amino acids which are immediately adjacent to a CDR in the donor
immunoglobulin or those within about 3 angstroms as predicted by molecular
modeling. The heavy and light chains may each be designed by using any one or
30 all of various position criteria. When combined into an intact antibody, the

humanized immunoglobulins of the present invention will be substantially non-
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i mmunogl obulin to the antigen, such as a protein or other conpound
containing an epitope. See also, related nethods in US Patent 5,693,761 to
Queen, etwel2o06/d4sewed Decenber 2, 1997 (" Pol ynucl eoti destase@dios®1i npr oved

humani zed 5 i nmunogl obulins"); US Patent 5,693,762 to Queen, et al., issued
Decenber 2, 1997 ("Humani zed | mmunogl obulins”); US Patent 5,585,089 to
Queen, et al. issued Decenber 17, 1996 ("Humani zed | mmunogl obulins”). In

one exanple, US Patent 5,565,332 to Hoogenboomet al. issued October 15,
1996 ("Production of. chineric antibodies - onbi nat.or.i al , .10, appr oach")
descri bes nefHBYLEFRC 1 h\émmsoadﬁcfﬁaw Fta%?ﬁlg'ﬁg%lfaé%‘? éafgfﬁﬁy 8%%‘1%*885‘p fragnent s

whi ch have sjnithbfgldHulifitd theSRABEH, s6H ¥ AfroRiM& GRér cdfipobRdiyorihinghinch  have
i ncreased human characteristics. Humani zed anti bodi es are obt ai ned by

chai n shuf f | ¢épitppe.usienglsof ishatesianpibpds inghh Batenti 509310 It teussnog ¢!, issngda

pol ypepti de conpri si «heavy.or..light ,chain i main of a
non- human anPf”‘%eg‘ﬂVr ?S@Sgcﬂﬁ?’%}#?}ldeasn cﬁflﬁlééwpg%@?% e%nglszgé)i s conbined with
a repert @ r einghudupldbulin€ 9K Parnt 5,693,062 @Queh, fredy jshuahBédember 2,abl e
dormains. Hybrid pairings that are speci for the antigen of jnterest are

b
i dentified ah®HuHamapiked H@mﬂnQﬁwl?LH@S”)_séﬁS:égaﬁ% SpaPUBR4R Qhpe cftbi ned with a
repertoire Ofés&‘dme&%ﬂf@@é fm{“a\ﬁ?ifgq%ﬁﬁz‘“? Hg@{ﬂrﬁ%nf.heavy or light). In

[ of a

anot her enbodi nent, a conponen om a non- human anti body is
conbi ned with a rhpafetexameple, U5 Ratemp 615601332 paHbsgabo@DBRs af issnechuman

ybri ds. are Oétobet b 1450t waehion of dideRtofiindiozrig MR | ng stop.
hybrids are t Zi i ng step.
Al ternatjyel %(Pr%gaewhs) FREPE ndiRRsifer @bk E@dﬁ@ﬁ@r@gf dntibb@ief bl htidodyal ready  of

sufficient human character to be of therapeutic value. Mthods of
modi f i cat i onfragmerds ivhishdasesimilmhinding specificitnaea parsnf antibedy Bavhidee al so

Wnter, FEBS Let.ts 430:92-9 998) . anot her.. ex.a ited States
Pat ent 6, 0521,‘@@7“?8“@39@?“ 8%aré"f]t.er,1§\>cg'sl§l§83nlﬁ§lre} nb?‘é?ygljﬁg%tayeg Fibes a
net hod for neidineniiamRNiARE fandxabp, pEadeisgiabstidolddy) anda filiRpgideo aci d

sequence for the correspondi ng human CDR 30 am no acjd sequence and/ or
subst i t ut i ngeempRiagt heavaer dghedhainasiablsrdompan opRenBYBAYAHPOHYINan FR ami no

acid seq pgne g'\pse'cihﬂfjfom %9%%(1 Q#3042 R R 0PRAR %z’gﬂe}toire of human

complementary (light or heavy) chain variable domains. Hybrid pairings that are

specific for the antigen of interest are identified and human chains from the
selected pairings are combined with a repertoire of human complementary
variable domains (heavy or light). In another embodiment, a component of a

20 CDR from a non-human antibody is combined with a repertoire of component
parts of CDRs from human antibodies. From the resulting library of antibody
polypeptide dimers, hybrids are selected and used in a second humanizing
shuffling step. Alternatively, this second step is eliminated if the hybrid is already
of sufficient human character to be of therapeutic value. Methods of modification

25  to increase human chéracter are also described. See also Winter, FEBS Letts
430:92-92 (1998).

As another example, United States Patent 6,054,297 to Carter et al., issued

April 25, 2000 describes a method for making humanized antibodies by
substituting a CDR amino acid sequence for the corresponding human CDR

30  amino acid sequence and/or substituting a FR amino acid sequence for the

corresponding human FR amino acid sequences.
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As anot her exanmple, US Patent 5,766,886 to Studnicka et al., issued June
16, 1998 ("Modified anti body variable domai ns") describes nethods for

i denti f yiwg 20évm4s09n0 aci d resi dues of an antibody vari @blrarsdesmssm®iwhi ch
may be nodified without dimnishing the native affinity of the antigen
bi ndi ng domain 5 while reducing its imunogenicity with respect to a

het er ol ogous species and nethods for preparing these nodified anti body
vari abl e domai ns which are useful for admi nistration to heterol ogous

species. See al so,US Patent 5,869,619 nieka. i ssued.February 9,
1999. As di scusseft®? tﬁ?rf?xgglpfeogj%ofa%%%gﬁp%ggﬁbgvnﬁ%e%ﬁ%ﬂﬂﬁge%‘\’?ods_ known
in 10 the aré, 1998 {($Mbdified ¥ntitsly3agsblt doaitsOURséribes aRuRMs BdNdi ng affinity
for an antigen _and/or reduce inmunogenicity of the antibody in the

Y

reci pi ent. | Kepwyingthe smine acidgsiguryefrnantibpdiyasiableadpninin mberbfhasgbe o
elimnate gl / I gleYs . [Nkt f .1 he
ant i body  or Hop g Seule Stk o e oty YEiEPRR B blrMhglacleid 1767
(1993)). STecthilqueincingdts imsmuhogsticni wigh fespéey pes hbterobsdonabperies'and5 and

"veneering/res i have produced humani zed anti bodies with greater

f n
t her apeutic B’GH{QH? A&%?”@V&%Mﬁ? 1 W.@Fimﬂi’a‘ff’élabﬁeﬂm@#whiﬂ& 1grHsetu | munol
81: 105 (1998j,; aﬁi‘?ﬂﬂ§kﬁio§tto fitteroldgontt sfedftisNQEL alfo %%%%g 8g8%9%§b)to See al so US

Patent 6,072,035 to Hardnan et al., 1ssued June 6, whi ch descri bes
met hods f or Studsichpissgeddrebrizog Pe99Whi | e t hese techni ques di i ni sh anti body

20 i nmunogeni city , by. reduci ng..the. nunber qof foreign_.residues, they do not
pr eilent gnt: : d?/‘é‘f glbslcﬂssgildmgk{i?aﬁlgplo 5 tgbordgg’ﬁc?ﬂgé’g t}?edp?tg Snlijlol”vé%gat ed
adni ni streat i R a8fis typheligaelipad ©%chidld RRatddMRRdIhE atiiesTonBt fifgen f or

reduci ng i munogenicity are described in Glliland et al., J I'mmunol
62(6): 3663- #d/grirgdwe imnynggenjciinef the artbodyi imthsire¢inignainiose dprreachesul t s in

a | oss of ani{.i bi i I 1S, therefore eferable to "back
nmut at e" t he {!l‘!lljrﬁ%ﬂlzezdg%u%g%? % %ﬁeﬁ?@cﬁ?&%foﬁ@qgﬁtg 1 Cogjgrgtéonogf%{etg Illneorgreﬁ ﬁ)o acid
resi dues f ouindrease iffiaitpof thernatibodynfosits cddnate aneiden(Qo anili bdyminpnain at t enpt

Nl | it oSSR  Tensmiues Sishias “iibhame) GRS POARO05! 037011
Non-Peptigle ZRealehidinglrodirRgingd8MNe 08 QEHuaRLED IndddiREsvith greater
therapeutic potential. (Vaswami et al., Annals of Allergy, Asthma, & Immunol
81:105 (1998); Roguska et al., Prot Engineer 9:895-904 (1996)). See also US
Patent 6,072,035 to Hardman ef al., issued June 6, 2000, which describes methods
for reshaping antibodies. While these techniques diminish antibody
20  immunogenicity by reducing the number of foreign residues, they do not prevent
anti-idiotypic and anti-allotypic responses following repeated administration of
the antibodies. Alternatives to these methods for reducing immunogenicity are
described in Gilliland et al., J Immunol 62(6): 3663-71 (1999).
In fnany instances, humanizing antibodies results in a loss of antigen
25  binding capacity. It is therefore preferable to “back mutate” the humanized
antibody to include one or more of the amino acid residues found in the original
(most often rodent) antibody in an attempt to restore binding affinity of the

antibody. See, for example, Saldanha et al., Mol Immunol 36:709-19 (1999).

30
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Furt hernore, nonpeptide specific binding agent anal ogs of peptides that
provide a stabilized structure or | essened bi odegradation, are al so

cont enpl avedoos/Gpmei fi ¢ bi ndi ng agent peptide m netic araragosasde
prepared based on a 5 selected inhibitory peptide by replacenent of one or
nore residues by nonpeptide noieties. Preferably, the nonpeptide noieties
permt the peptide to retain its natural confirmation, or stabilize a
preferred, e.g., bioactive, confirmation which retains the ability to

recogni ze ang bllpd AnQ:- 2...l n,.0ne aspect,, the resulfi.ng. anal og/ mnetic
eptide-Specific Binding Agenf Analoes/Pro e of 10 met hods

for preparation ofufigiaRRd, ndepdtideipeeifRIFhAES égér@mla@@s:dff eptildsAEdtNg agent
peptides is described in Nachman et al., Regul Pept 57:359-370 (1995). If
desired, thePEyile astebilizedainygtugeilessprgst hiedegrashationars glyepentenpleted. be
nmodi fi ed, foOg,.J:@St; : [ ] ' |.ation, or
phosphoryl at ?Bend,lﬂ(gtrnﬂgf;&taﬁg% pg F %(geﬁ?%rlﬁaga%gggg%%% t) I%garl]reg g%%%g?%zfm des,

esters, i pseledtedinhibitoryt peptidadl readdcenent éffuhe Wb nidraedsidudeby uadpepede of t he
pepti des of the jnvention. The specjfic hinding agent  peptides also can be
modi fied to Bl&dcE Pﬁ@%ﬁ?’&i’é_t}bee‘?qr\PﬁPt?‘{?égmﬁS}estW%ﬁbe PRe dntetain its noncoval ent
conpl exes W bi,Qf B&fiARSE,) &%tabﬁ&\é%'p?&hlré‘d,l%% No&tive) c%}ﬂﬁﬁnﬁt?dh Dfich PT epar ed
by linking the chemcal noieties to functi'onal groups on the side chains

of am no aci tidaisotherabditnty tebegnezparnidftind Angdi g ongaspectpthetresidtsng or at the N-
or G 20 terminus. .ln.parti.cular, it.is anticipated that the ecific

bi ndi ng agen?nag%%ﬂlrggtég%’%bl sﬁgcrff%fﬁfihb’éifs%gda%f}ﬁ%?‘?ré}ﬁﬁ’%’eéna% ,ﬁgloﬁd udi ng,
but not |0 M hRehods fé préptirl oAl mongeptitié HAMEEE BitllodsaRSh spRIGERAYIRE (€. J. ,
that catal yzes a colorinmetric or fluorometric reaction), a substrate, a

sol i d matri xagwt peptidgs ks descriked dn Naphraan ef ads Regaldieny 37:33&3 26 (1989 AL on
accordingly | IS . I , e.Wherein
the ol eou ¢ TETE RS s Gt o ABELRICBL (BB Sy BORSER for 0" o

t he group coiistante, by ghfcoaylatieh, ahadigion, @rthdxytutieacaphobpoeylati@l) oebythee, a
substrate, a solid rracgrcj((fg, and a carrier. Such, | flbel s are well known to
those of ski Fieation efipcidgqditionssalfs, anyes, psiers o daricylag Crlgrminal gsigrs.jand

cont enpl a4 edyy. : IS : : ] : f skill in
The art ahd Mo gLadNALats GURERLAES or e ifEhligr ARERBUIE BollioBe) o*' Lot et
No. 3, 850, 758¢ptideSals®Pasreby mhdified (@ aats 48ptadecdietvativesdtydtming @oVilei2©06/ 045049

PCT/ US2005/ Or?fgngc](')%alent 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 specific binding agent peptides, or at the N- or C-
20  terminus.
In particular, it is anticipated that the specific binding agent 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 solid matrix, or a carrier (e.g., biotin or avidin). The
25  invention accordingly provides a molecule comprising an antibody molecule,
wherein the molecule preferably further comprises a reporter group selected from
the group consisting of a radiolabel, a fluorescent label, an enzyme, a substrate, a
solid matrix, and a carrier. Such labels are well known to those of skill in the art,
e.g., biotin labels are particularly contemplated. The use of such labels is well
30  known to those of skill in the art and is described in, e.g., U.S. No. Patent
3,817,837; U.S. Patent No. 3,850,752; U.S. Patent No. 3,996,345 and U.S. Patent
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No. 4,277,437. Oher |abels that will be useful include but are not limted
to radioactive |labels, fluorescent |abels and chem | um nescent | abels.

U. S. Pat emb=oo6mapmer ni ng use of such | abel s include for pexarspdos/obiosr Pat ent
No. 3,817,837; U.S. Patent No. 3,850,752; U S Patent No. 3,939, 350 and

U S. Patent No. 3,996,345. 5 Any of the peptides of the present invention
may conprise one, two, or nore of any of these | abels. Methods of Making
Speci fic Binding Agents 10 Specific binding agents of the present invention
that are profei b I r Y, .chenm cal ; syn i.S.{.n.solution or on
a solid suppfc\)@t Q?Fﬁ%?@b?&%%éae ﬁwtﬁgth‘g%lol??\}ggﬁu?@ﬁgi tbielgﬁrn_inahlégl}&gﬁoe current
limt for sotadibaptiesiabaly,fludesicantilsbetlidiche@iuhifscnt PBelaC LS. Pafenkengt h.
However, chem cal ;synthesis technigques can often be used to chenically
ligate a serf@semingsysgiof spchiabrls Helide dorpxampla WS¢ Bptent Nogh 1 71837; U.S.

ol ypepti des 6N, td est 0 yal il abl e and
(F:)anypbg usedp?%lﬁgg(g??g a%’isg?%s}[.%a ngm' %?%%%@oﬂ@'gég?@{]@&gﬁ%gﬁ €, Stewart
and Yourlg, SayofltheheptddethaimeSnninvestich m@dcorptise dik gtwoe ofdnerd efal Co.
(1984); Tam et fag u@ Chem Soc, 105:6442, (1983); Merrifield, Science,
232: 341- 347, 20 idags;lat Barany and Merrifield, The Peptides, G oss and
Mei enhof er, eds, 20 Academ c Press, New York, 1-284; Barany et al., Int. J.
Peptide Protein Res., 30, 705-739 (1987); and U. S. Pat. No. 5,424, 398),

each i ncor pojalrsh 18 MiRinR % pebifk Hif ‘A %gu d phase peptide synthesis

met hods use ) containing 0.1-1.0 nmM

am nes/ gl(pol yner . Sphefie bhﬁiﬂgoagenfsmftheaﬁempmivd&icﬁmh&ﬂwsplls)(teiﬁ@ca)n be

but yl oxycar bonyl -BOO), or 9-fluorenyl met hyl oxy, carbonyl (FMJC) protection
of al pha-ami H’Gg@FéEb§hef§6PWyH€Fﬂéé}§sqqh%1 eon %@éﬁ@p@@@@ﬁ@é@&%ereby a

si ngl e am noyAgiclniehriahd @t htqueaCnesSheRnBEAI DA PP SitheSis ﬁﬁﬁ&hf‘“s. of
the peptide (See, Coligan et al., Current Protocols in "I mmunol ogy, WIley
| nt er sci ence$S5-10®amirdrrcidsdy length. ddompéer,i chamadfal sjméindssaéclddusy ndrhefsdns, t he

Syt OB L S e PRI SEL koIS LIS LoBOT, ofy IR ami o
at reducgy t ?(ﬂ?@ ided. € VafioGh autbrh il ntifesit&¥afécnthsrclaflly adbitible shddlant 0 about
1 50 WD 2006/ 045049 PCT/ US2005/ 037911
be used in accordance with known protocols. See, for example, Stewart and
Young, Solid Phase Peptide Synthesis, 2d. ed., Pierce Chemical Co., (1984); Tam
etal.,J Am Chem Soc, 105:6442, (1983); Merrifield, Science, 232:341-347,
(1986); and Barany and Merrifield, The Peptides, Gross and Meienhofer, eds,
20  Academic Press, New York, 1-284; Barany et al., Int. J. Peptide Protein Res., 30,
705-739 (1987); and U.S. Pat. No. 5,424,398), each 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
25  peptide synthesis use butyloxycarbonyl (t-BOC) or 9-fluorenylmethyloxy-
carbonyl(FMOC) protection of alpha-amino groups. Both methods involve
stepwise syntheses whereby a single amino acid is added at each step starting
from the C-terminus of the peptide (See, Coligan et al., Current Protocols in
Immunology, Wiley Interscience, 1991, Unit 9). On completion of chemical
30  synthesis, the synthetic peptide can be deprotected to remove the t-BOC or FMOC
amino acid blocking groups and cleaved from the polymer by treatment with acid

at reduced temperature (e.g., liquid HF-10% anisole for about 0.25 to about 1

50



hours at 0C). After evaporation of the reagents, the specific binding agent
peptides are extracted fromthe polynmer with 1% acetic acid solution that
is then wypaepdidssmed to yield the crude material. This eamusessmbioy be
purified by such techniques as gel filtration on Sephadex G 15 using 5%
acetic acid as a solvent. 5 Lyophilization of appropriate fractions of the
columm will yield the honbgeneous specific binding agent peptide or

pepti de derivatives, which can then be characterized by such standard

eennraues 2 fILPAMRFTNG o Rt SREERIRE R oo,

nol ar rot at i peptidsohrdRikiradtyd fralﬁidhﬂ?@mriei R d vhycetibacidabivdion as & dreian 10
degradation. Chemical synthesis of anti-Ang-2 antjbodies, derivatives,

vari ants, anb’ophlﬂlé@h@rﬁ@dt‘hﬁe‘?@@ matggialadihjs qgg neraly fsrirdied bysuehy Ang- 2
bi ndi ng agen e§hrH ueg'a% ﬁlﬂ%ﬁ&?&ﬁ S‘E;B%ﬁ )?E} {;53551 I YaRE G LD @M NO

acids into t eco I nant S are a conveni ent” nmet hod
for prepavi ngydpﬂllhzat1a>5 of eppgopriaairadits § tmrcdlmmwrll yialdyhe pombgéneageous
speci fic bindi prese nvention,. or fragrrent S thereof. A

n ts of the n
cDNA nol ecul @eéﬁggg?ﬁﬁg pgrat gquggayeptgfe JFF%(@}I‘T‘@%{W]N& HetheR®erted into an
expr essi on vapatré&enzé@'bgfgu&ﬁaaddar& fé&mn@fes as a&%&&% axm}%matm%gepe' | for

production of the antibody or fragnen under st ood t t he cDNAs
encodi ng sucéhramatoigeaphg shiginpertermandé fiquid Chmnmmiyam filtramodt @bsooptigi nal "

perm { - codon it 8puPamaRe ko ARG el e SEREASHF findh oua

nol ecul e1(}3n0@§gr§tgmaﬂ anti body can be obtai ned using procedures descrl bed
herein in the ExanBI es. Wiere it is desirable to obtain Fab nol ecul es or
CDRs that are rel& @élcﬁbsmﬂ@%roifglﬂthé’lnga-:’nfmtlbédl;@s rfistizatiNes, vagigatscand 25 screen

St andard t echuauns ARG MR bR Bhtboscd AREEWAGS ool Mepfh o wooa ™

for such scrreemomylom:fnble-nﬁwkdllylcmagtnlngammcr agidsainecthEaperppr obes encodi ng t he
Fab portion of the orlg anti body, probes against one or nore CDRs from
the Fab portion BFCQpR M AFChRIGUPHYR R copyendnh grethad; PtheEarb‘?&)@Qs Wher e

B e a1 U g 1
Bi ol ogy, Cur presnt Brvehoamlos fiegmests theteof. A cDNA molecule encoding the antibody
or fragment may be inserted into an expression vector, which can in turn be
inserted into a host cell for production of the antibody or fragment. It is
understood that the cDNAs encoding such antibodies may be modified to vary
20  from the "‘original” cDNA (translated from the mRNA) to provide for codon
degeneracy or to permit codon preference usage in various host cells.

Generally, a DNA molecule encoding an antibody can be obtained using
procedures described herein in the Examples. Where it is desirable to obtain Fab
molecules or CDRs that are related to the original antibody molecule, one can

25  screen a suitable library (phage display library; lymphocyte library, etc.) using
standard techniques to identify and clone related Fabs/CDRs. Probes used for
such screening may be full length or truncated Fab probes encoding the Fab
portion of the original antibody, probes against one or more CDRs from the Fab
portion of the original antibody, or other suitable probes. Where DNA fragments

30  are used as probes, typical hybridization conditions are those such as set forth in

Ausubel et. al. (Current Protocols in Molecular Biology, Current Protocols Press
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WO 2006/ 045049 PCT/ US2005/ 037911 (1994)). After hybridization, the probed
bl ot can be washed at a suitable stringency, depending on such factors as

probe si 2wo 200quass4ed honol ogy of probe to clone, the type/whodsiobroary bei ng
screened, and the nunber of clones being screened. Exanples of high
stringency screening are 0.1 X SSC, and 0.1 percent 5 SDS at a tenperature
bet ween 50-65C. A variety of expression vector/host systens may be utilized
to contain and express the pol ynucl eoti de nol ecul es encodi ng the specific

bi ndi ng agen | ypeptides of the inv ion.. These systens.include but are
not |imited ugo é?@@ﬁgg;ﬁmngﬁ}en@ﬁ Blet £8 P%Wf‘?ﬁ‘ﬁﬂé‘?/ BFW%_I‘W th

reconbi nant Qﬂﬁ%ﬂ%ﬁ&,%?@&ﬁmg P sRhAEHLA o9 ﬁ)r(%éssiﬂege%eﬂlxﬁfn%ﬁ)%:y@f pYSHet or s;
yeast transforned With yeaSt expression vectors; insect cell systemns

i nffected wi tte oldreuthedypr efdiiray bemgtsoresngds apd the nyadhgr efglenes)beingl ant cel |
systens transfected._.w th vifus, expression vector -, it L ower

mosai ¢ Vi r usSCArY: BF 8%8{%1%%5 gwcyﬁgfee%a?e%}§f§%%’s gﬁﬁﬁgé&c%\rﬁth

bact eri als exgpgesh mpeetiRetW@nG0-65TC. or pBR322 plasmi d); or aninal cell
15 systenms. Manmalian cells that are useful in reconbjnant specific¢ binding

agent protein prAdaselyafsxpisssionisedtrithosy sigBts manhe WHized tapigant s, Hela
cells, Chin : . - : ch as CCS-7),
Viss, ik Pt Bk Rithigs htod S soli FRILR S6SHCT, P2 S0 e
as 20 hybri dpstppepeidks bf the snvasticte SThidsb eghtdney iaclnde Matrarehotdimie fos ar e
preferred for preparation of thqse specif;jc. bindi agents. such as

anti bodi es aWéxcr%?ﬂg?IHé‘Wsuthaég?ﬁﬁtﬁ?%fr??g?rnﬁdev"‘fl}/ﬁc%pﬂ?n%ﬁ%ﬁgg %fed and
require py opglghd &l HRA ﬁ%}ésyibwecmgg gcfal@fﬁﬁﬁf&mmwmaael I's include

CHO cel I s, hybridoma cells, and nyeloid s. 25 Sone exenpl ary protocols

for the recoetpresaivn vexiors sisectreel fsysteros syferted with visusm ek prepstogeigetopt St%i ns are
descri bed herei m " ex vector' I pl asm d,

phage, vir us{)%eflr“Tvglgllﬁgg}anw@r éy%%ﬂ?é?&?ﬁ?gt%glwg{él hept Pré\’%s’l?r g‘%]%(gg B ( RNA)
sequence. AncAXRIoORS hoBaiV €l CaMANtoBAITD nh&Ricavitub ATISION) iop tramyTadmddni t
conprising an assenbly of (1) a genetic 30 elenent or_elenents having a
regul at ory r biith bagterjalirapessgipr yeqtens (6.god i axpiPRIE Plagpighur 8punal celbnhancer s,
(2) a st [uct lsj}gs nOf sequence t hat encodes the bi ndi ng
Mammalian cells that are useful in recombinant specific binding agent
protein productions include but are not limited to VERO cells, HeLa cells,
Chinese hamster ovary (CHO) cell lines, COS cells (such as COS-7), W138,
BHK, HepG2, 3T3, RIN, MDCK, A549, PC12, K562 and 293 cells, as well as
20  hybridoma cell lines as described herein. Mammalian cells are preferred for
preparation of those specific binding agents such as antibodies and antibody
fragments that are typically glycosylated and require proper refolding for activity.
Preferred mammalian cells include CHO cells, hybridoma cells, and myeloid
cells.
25 Some exemplary protocols for the recombinant expression of the specific
binding agent proteins are described herein below.
The term "expression vector" refers to a plasmid, phage, virus or vector,
for expressing a polypeptide from a DNA (RNA) sequence. An expression vector
can comprise a transcriptional unit comprising an assembly of (1) a genetic

30  element or elements having a regulatory role in gene expression, for example,

promoters or enhancers, (2) a structural or sequence that encodes the binding
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52 WD 2006/ 045049 PCT/ US2005/ 037911 agent which is transcribed into nRNA
and translated into protein, and (3) appropriate transcription initiation
and ter mwetwem4s@guences. Structural units intended fecTuseoosnspweast or
eukaryotic expression systens preferably include a |eader sequence
enabling extracellul ar secretion of translated protein by a host 5 cell.

Al ternatively, where reconbi nant specific binding agent protein is
expressed wthout a | eader or transport sequence, it may include an am no

term nal nethioni.ne.residue., .Thi s residye I not subsequent |y
cl eaved fr orﬁge?th‘ghl ﬁﬁrtéag)ggﬁ) éB%’HBmz‘n n%;l}caé’tsn@éﬁq?tc?%gér{tg% a‘é‘P )final specific
bi ndi ng agendpprapriattuednscriflionahitielenMEterrhigtiGPeGuéices. bEmeitngl @gant s may be
reconmbi nantly expressed in yeast using a conmercially avail abl e expression
system e. g.intended for uid in yerstor eukArOticSXpressiry BYSIGY E‘Géﬁ?bllswhlﬂeé’go, CA),
foll owi ng the nuf act ur er.. ' td ' ies on the
pre- pro-al pﬂgadséga%qélﬁ%ée ?I%El(.!lri?g %ié&%élglg%rggﬁggﬁ? gﬂfﬂ%sﬁr{ %fn@glre?l{pwg ﬁg%f t he
insert i$ drieflemlbyndtivelyahvbeatcombinas epdcifiddinding agpnt prattimris expessedduct i on
by net hanol. The secreted specific binding agent peptide i.s purified from
the yeast gvidhaus adeadeuon Epspert &%ue?%e“r%y%%gd‘h%‘gﬂ%m WPty the peptide
from bacteri | 4 I 1840 frofnhe CDNA
encodi ng theﬁét[})@gﬁﬁ %Bgﬁd?lﬁgréégiélht gept%ﬂngssg%&%ﬂgfcz)éﬁed ifnt o the
bacul ovi rus thxpxgsssednecoerbimmt pivteid 98proPhlaainagenecifdnnding egast CA). Thi s
vector can be ysed according to the manufacturer's directions (PharM ngen)
to infect SprBg'}b"ttEra frugi perda cells in sF9 protein-free nedia and to

produce feconbi napdr KPR, the sPEELiS BRI dzefs iety@ regbin@itBtexpressan be
purified and concentrated fromthe nedia using a heparin-Sepharose col um
25 (Phar maci m)yeasilusimgracaonvegrgially peailsbletaxgeessiay syitera g e9 &ichih an i nsect

system Insegt syst far i e$5I\0 I t hose of
skill in theﬁ’é?r9§5¥q%§};()gfleén agﬁc{?géésgta 8%%9%?2‘& %{g@ggncgg@ !3 oatrﬁgﬁd\gglr%lr&cl ear

pol yhedr og i Siéﬂéﬁtﬁdﬂﬁ)ﬂé.?’@hi@‘s’)/st&gI&lsbQle1|id$3mdha§re§m0m&d:1ﬂmrsemfmee<erclﬁmt forei ﬂn
genes in Spodoptera frugi perda cells or, in Tri chopl usi, The
specific bi n%ﬂcﬁgload@ﬁttfaﬂ%wlﬂéOg@&ilﬁsﬁr%é&ﬂ}é"ﬁ’c@’ @SHPCBEM oxidase (AOXT)

15  promoter upon induction by methanol.

The secreted specific binding agent peptide is purified from the yeast
growth medium by, e.g., the methods used to purify the peptide from bacterial and
mammalian cell supernatants.

Alternatively, the cDNA encoding the specific binding agent peptide may

20 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 infect Spodoptera frugiperda cells in sF9 protein-free media and
to produce recombinant protein. The specific binding agent protein can be
purified and concentrated from the media using a heparin-Sepharose column

25  (Pharmacia).

Alternatively, the peptide may be expressed in an insect system. Insect
systems for protein expression are well known to those of skill in the art. In one
such system, Autographa californica nuclear polyhedrosis virus (AcNPV) can be
used as a vector to express foreign genes in Spodoptera frugiperda cells or in

30  Trichoplusia larvae. The specific binding agent peptide coding sequence can be

cloned into a nonessential region of the virus, such as the polyhedrin gene, and
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cloned into a nonessential region of the virus, such as the polyhedrin
gene, and 53 WO 2006/ 045049 PCT/ US2005/ 037911 pl aced under control of the
pol yhedr iwopoesms@p. Successful insertion of the specipce/ustediospiagent
peptide will render the polyhedrin gene inactive and produce reconbi nant
virus | acking coat protein coat. The reconbi nant viruses can be used to
infect S. frugiperda cells or Trichoplusia |arvae in which peptide is 5
expressed (Smith et al., J Virol 46: 584 (1983); Engel hard et al., Proc Nat

Acad Sci (USA) ,91:. 3224-7 99 ,.dn _anoth e the sequence
encodi ng thé’%%@é‘f‘?i‘?rccoﬂfrﬂlo‘?f(ﬁée péé%%‘%ﬁ??%&%uﬁﬁég@?lgg%ﬁ% iogggﬁy PCR and
cl oned into QRB:iAPBIHRAMG Reht peputOwill Rindeftha pBlyBedri@oteInactiPbandraci a) . The
pGEX vector is designed to produce a 10 fusSion L}rot ei n_conprisin

) . 3 g
gl ut at hi one-Boducgnedombirant ymsTiackiag soatauotsift qopk The £5combinaghyiryses (it f i ¢
bi ndi ng agent_protei code Lnser. i .he vector's
cl oni ng si tgt?e ‘%ﬁ(Z{OpW?er?gS'st?'fl%ge@%885%5%ﬁ8@gﬁggar{gﬁ?§ﬁ%b| n@leE%e for
exanpl e, san PRI (Satit & LEaAV el 46: 1584 (WES);Erdethashecil.{ ProdiVardicad agent
fusion noiety is used sol elh% to facilitate expression or is otherw se not
desi rabl e asSARU4) Bt Baehhdhio%b the peptide of interest, the reconbinant

spect {10 bi nding AqGie: LUBIAN (R DRAL BalBikcRERREIElpaadbhan the CST

portion of the fusion protein. T X-3X/'specitic binding agent peptide
construct i sagentpeptide nmdbd amplified ydPCR aid clon@l ingo arebppsoprBie wcsefdae, La

Jolla CA), d indiyj f ts . Lsol d d 1. Pl id DNA
f?omai ndi) Vi g?r}(&p{&?’ Igﬁgs{;%h{‘%‘q%ﬁﬁgb %ﬁ??&p@g&)ﬁ?‘Fadeg%nﬁ(gﬁoﬁﬁ\{\rgfhlwf a?Z(r:]nuenced

usi ng anyAut KRR b SRARIPESH: ePutSANe i EerRicqEVTY fenebddd 1y thdesitogd
speci fic binding agent encoding nucleic acid insert in thgﬁ{%r qQper

ori ent at i on. afbspesisicbindiig agshipretdie endoded by AL Agemsnt nggrgdantaths podi es

and fragnents. thereof usi the r i 1y bove may
result in decbqgﬁip&q%ﬂt%oﬁ%gr?{ 1%6%%3? eo@%%%ﬁ%?@%tﬁﬁ@gé?gﬁ%? nmust be
"re-fol ded" &laghpk, @R@ppivpHAtedlcavaisitousVitirs thepbedfic bindihgespitfusipder to be

bi ol ogi cally active. _Typical refolding, pr oc_edg{ es, for (Eeu.ctl1 anti bodies are
set forth i nmokey Busehsclely tnEcditate SRPression erds PRICHYiRE AgF L8XhloRS a%peci fi ¢

binding pgents, ARG b %é)&%&iﬁé bRlnt&&t) the FRYniBfhaRt QRUERbifingHoent
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
XL-1 Blue cells (Stratagene, La Jolla CA), and individual transformants isolated
and grown. Plasmid DNA from individual transformants can be purified and
20  partially sequenced using an automated sequencer to confirm the presence of the
desired specific binding agent encoding nucleic acid insert in the proper
orientation.
Expression of polynucleotides encoding anti-Ang-2 antibodies and
fragments thereof using the recombinant systems described above may result in
25  production of antibodies or fragments thereof that must be “re-folded” (to
properly create various disulphide bridges)in order to be biologically active.
Typical refolding procedures fér such antibodies are set forth in the Examples
herein and in the following section.
Specific binding agents made in bacterial cells may be pfoduced as an
30 insoluble inclusion body in the bacteria, can be purified as follows. Host cells can

be sacrificed by centrifugation; washed in 0.15 M NaCl, 10 mM Tris, pH 8, 1 mM
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30 insoluble inclusion body in the bacteria, can be purified as foll ows.
Host cells can be sacrificed by centrifugation; washed in 0.15 M Nad, 10
mM Tris, wbl2806/0lsea 54 WO 2006/ 045049 PCT/ US2005/ 03791 pcThiSIds/0amvd: t r eat ed
with 0.1 ng/m |ysozyne (Sigma, St. Louis, MO for 15 mnutes at room
tenperature. The |ysate can be cleared by sonication, and cell debris can
be pelleted by centrifugation for 10 mnutes at 12,000 X g. The specific

bi ndi ng agent-containing pellet can be resuspended in 50 MM Tris, pH S8, 5

and 10 nM E | ayer ed over .50% gl.ycer ol nd _c P f 30 mn. at
6000 X g. T%ﬁ?}ér tf%ag“ﬁp i F’gs‘ﬂ%%ﬁ%is@éy% @%‘%ﬂ%%g%‘%%@gﬂ&rgﬁbuf fered
saline sol YhindfesGPRSM fehrfpRradire MIte 1y3h@ cerbe cledied bypesichtich, Bhdieiing agent
can be further purified by fractionating the resuspended pellet in a

denﬁtgri ng Stebris pan Yapslietedycreniidbeatioader Ybmimytesat 12,0805 &) Therne gel can be
soaked in 0.4 K .10t i J L i i sed d
el ect r oel ut €t e{:\{ﬁ"ge‘}d-“‘g%a eﬁtﬁédn%%&ﬁ%érgu%tg?ﬁ@%gésgﬁ%?dwfnﬁ?erﬁ@wg@g%hsSr o? gi n
![ﬁ pgg_?_uged_a%qdl@agl&@ﬂﬁ/gﬁ, lafyex?gﬁ)@hmﬁﬂ% glyraemﬂ,&indicemtriﬁ@d ftwe3 Qomini. bt ed usi ng

e urification ul e armaci a).. Ma i host t f th
expressi on d1000HeEr dBpREHS! 471 b‘bFeéPséﬁeﬂggfilr‘@ St%%gﬁ?rﬁlpggﬁkﬁ%t%‘%%sﬁ@ssé‘enﬁ ?O;ki I Ie in
the art. Fb%ohﬁr%'n'a»ﬁg; ﬁwéfp%ﬁu%@msm %@?ifﬁ,&@iﬂ@ﬁéén@%xfiﬁe fpinki ty to

process the expressed protein or produce tain post- translation
modi f i cat i onsurifledtbyvirdctiotringdld wsuspangadpeildi ing dsnatneng SBSt i vity. Such

nodi fications of the, pol tide include t are not limit

acetyl at i on,POlﬁa@.‘EfﬂB%f{% Y&e’?,g"bé?@%‘gé@r%r Bh, rﬁ?iﬁ%egﬁoﬁ{g{goﬂq?ﬂ? fnggétl on and
acyl ati o DQofifkBA the pR{EINCRKICH cBBOeRSsedHR etdetpaeluw%em’aaning\ls& as
wel | as hybridoma cell 20 |1 nes, and the |ike have specitic cellul ar

machi nery’ anknfendackinesyP$t fshve8hdnsiemprotain is prodyrep o bacterian a3 aselupls|
activities and, can be.chosen ifd ion and
processi ng ofrOl 1 Cr?PrbS &2‘2‘8‘? hﬁgggfégt%%?g g?ﬁf"@%’%“%ﬂ@ﬁ%‘*‘&@r ection
systens can be usknintaliagGouaysteme faehd sxprésdionttd tie: rebeebintutgnsteorared f or
reconbi nant protein production.. Such sel ect h%n Systens Lnclude, but are

not |inited vell knmyn trihasepfrkilkindbget Ropaed st garglefa?hoggu ora

e gt P B B R R T o st ance

can be used aansldtioa nialficatiofis et wil bowsefd in PriFRlingprotein activitys Suelsi st ance to

met hot r exat er;lqogﬁ';[cations of the polypeptide include, but are not limited to, acetylation,
carboxylation, glycosylation, phosphorylation, lipidation and acylation. Different
host cells such as CHO, HeLa, MDCK, 293, WI38, as well as hybridoma cell

20  lines, and the like have specific cellular machinery and characteristic mechanisms
for such post-translational activities and can be chosen to ensure the correct
modification and processing of the introduced, foreign protein.

A number of selection systems can be used to recover the cells that have

been transformed for recombinant protein production. Such selection systems

25  include, but are not limited to, HSV thymidine kinase, hypoxanthine-guanine
phosphoribosyltransferase and adenine phosphoribosyltransferase genes, in tk-,
hgprt- or aprt- cells, respectively. Also, anti-metabolite resistance can be used as
the basis of selection for DHFR which confers resistance to methotrexate; gpt
which confers resistance to mycophenolic acid; neo which confers resistance to

30  the aminoglycoside G418 and confers resistance to chlorsulfuron; and hygro

which that confers resistance to hygromycin. Additional selectable genes that
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whi ch confers resistance to nycophenolic acid; neo which confers resistance
to 30 the am nogl ycosi de (418 and confers resistance to chlorsul furon; and
hygro whwohoddnasossonfers resi stance to hygromyci n. Addiptirasadosssioect abl e
genes that 55 WD 2006/ 045049 PCT/ US2005/ 037911 may be useful include
trpB, which allows cells to utilize indole in place of tryptophan, or

hi sD, which allows cells to utilize histinol in place of histidine.

Mar kers that give a visual indication for identification of transformants

i nclude anth
| uci f erase é‘i‘ﬂ% an| @?w&%&ﬁf?%ﬁ?uc' ?’z*r%ﬁgﬂgt %tfl}zﬁl catl on}ﬁ gef glngl ng of

Speci fic Bi R8iphe hé\ﬁl&ﬁﬂﬁsﬂ whsealonasels tdlhﬂlzs;hmnbim}ihacnchfhgtld@ent s produced
usi ng procedures 10 descri bed above may nee B$f0|ded" nd oxi di zed

|néI 0 at prgpé‘fgalﬂ@istth%rgy"e 35‘(‘?‘&?&ﬂflilr“‘e‘tlﬁﬁ@org‘é?fé’rfé’ﬂ‘?fbogﬁra@ TRARs mqly ages in
order to be i.ca jepatagall using a
nunber of praB é%s MV%@%@eiaﬁﬁﬁﬁg&&gﬁfgf égjl?éﬁﬁdngl?hods ?Iﬁgﬁde, fgr
exanpl e, 5exgqggtfage,qlhﬁfeﬁﬁj ubi li zed pol ypeptide agent to a pH usually above
7 in the presence of a chaotropic agent. The selection 15 of chaotrope is
simlar to the choices used for inclusion body solubilization, however a
chaotrope is typ| cal |y used at a Iovver concent ratl on. An exenplary
chaotropic & A B i, pIMS 1 ef ol di ng/ oxi dati on

sol ution vv|II also contalnare "y t sfo

specific ratio tdPGaMEFaE thas?)eﬁdélml% ﬁ%gggggngo&old édl% r%ﬁ! V\% “al Ir?wlsnf gr
dusykfi dgy shikéhicagbbee AaE Heed ©betReoldRd'f a}rdmmmm ofo g psipei mmaluy| dges. Sone
comonly used redox couples include cystein

gl ut at hi one/sﬂxupmr@mdsweratléa ér-ﬁ\éﬁé%h@f%s%m %ﬁl Cyéﬁ%ﬂ‘é%‘&i‘“y WY t hi ane
DTT, and 2- ggvcgrg SRNRLor AMRLA dUih b Auftir of folBalies WMSRAGAR thel

co- solvent to 1 ncrease the e ncy of the refolding.
Conmonl y  useght. COEH ridéthbds inclade)der exaynpi;, okposig the selybidined pilyreptidof vari ous

25 nol ecul ar wei ghts, and arginjne be, d bl
bi ndi ng agen@gep’?@taelﬂ%sls‘@ﬂly\?ﬁ?ﬁ"’a%tnsthe PFF@?‘?SfOfoeCh??e{g(’lp&?%eghtﬂwﬁs\?([aeﬁw%?\pecI e
Protei n purif4ga it SERDE WA cRbiReRll i 1AVNSiLA body@siebilifativkj | | in the

art. These tec nlq es I nvolve, at one level, the crude fractionation of
t he pol ypept haeevand chmﬂropeﬁ%ﬂppqoalﬂ)deseﬂraa@ﬂqveﬁi@nmv'ﬁﬂ@l sAp sremplary

chaotropic agent is guanidine. In most cases, the refolding/oxidation solution will
also contain a reducing agent plus its oxidized form in a specific ratio to generate
a particular redox potential which allows for dusykfide shuffling to occur for the

20 formation of cysteine bridges. Some commonly used redox couples include
cysteine/cystamine, glutathione/dithiobisGSH, cupric chloride, dithiothreitol
DTT/dithiane DTT, and 2-mercaptoethanol (bME)/dithio-bME. In many
instances, a co-solvent may be used to increase the efficiency of the refolding.
Commonly used cosolvents include glycerol, polyethylene glycol of various

25  molecular weights, and arginine.

It will be desirable to purify specific binding agent proteins or variants
thereof of the present invention. Protein purification techniques are well known to
those of skill in the art. These techniques involve, at one level, the crude
fractionation of the polypeptide and non-polypeptide fractions. Having separated

30  the specific binding agent polypeptide from other proteins, the polypeptide of
interest can be further purified using chromatographic and electrophoretic

techniques to achieve partial or complete purification (or purification to
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30 the specific binding agent pol ypeptide from other proteins, the

pol ypeptide of interest can be further purified using chromatographic and
el ect r ophwoebasmesisechni ques to achi eve partial or conpl etesasisiosdati on (or
purification to 56 WO 2006/ 045049 PCT/ US2005/ 037911 honpgeneity).

Anal ytical methods particularly suited to the preparation of a pure

speci fic binding agent peptide are ion-exchange chromat ography, excl usion
chromat ogr aphy; pol yacryl am de gel el ectrophoresis; isoelectric focusing. A

particularly effici.ent nmethod of rifyin eptides is fast i.n liquid
5 chr onmat ogrlé’ﬁh‘_igea?l?yéy am%m@&'saﬁaﬁg%g%g&@%%g} @ﬁﬁe}?ra %‘E‘é’ﬂt'% l’flg&f\ﬁliee’nti on
concern the gt ibaRliAOfenBHEptids arelidhleksiingé clrohmadigaph sexcliisnsubst ant i al
purification, of an encoded specific binding agent protein or peptide. The

term " puri f i ddorspleetaphys nolyrgnigmidgest elegrapherepisoodesiis (Rousiag dsed herein,
|s I ntended OiEu?%xfy{:e 1lgie§t &8&88%&@hng}gqge§'eg>kiﬁéﬁ9lfa%t fng&téiﬁﬂahﬁt her conponents,

wherein the Speciti- ndi ng agen or peptide 1s purified to any
degree rel at¢hitemhtogiabhy baewhadHPIYC.obt ai nabl e state. A purified specific

bi ndi ng agent protein or peptide therefore also refers.to.a specific
bi ndi ng agent pr&e&ain agects@btheguesept ’é’@e‘?tf%ﬁoflﬁeéngl?ﬁ/f?‘}rgt‘r‘?ﬁﬁm’ aﬁﬁl%i chit

may nai ur al | Y, QM cmiBRRELAL ke subBMAidlRRTicINd, of & Sicoliét gposiic i bi ndii ng
agent conposition that 15 has been subjected to fractionation to renove
vari ous gt B_ebxlndm_g;agfmmrstssmamqbepmﬁ. chegomp Yirified wpenihe biadingagest retains its
expresse i ol ogical act,vit Wiere . th erm. " subst ant i al | pfied" is
used, this d%ré’f“gma’i P@Hﬁs\n # usﬁpgpmt, 53 lg%egg%%ﬁofrg}gr §Qbell %O 'AG ltgbélé}r%’f) BI(%:l‘{(’])alrlf{:)osi ti Ion
i n whi chyg hefgpesihdricompondits) SviReSA theRpadifit BindinglRht stoteid @rpeptiddd maj or
conponent of the conposition, such as constituting about 50% 20 about 60%
about 70% abwified30%ny dbgree rd@ine tais getuoBsehaingilestale. PhBUHIGHBPHEC in the
conposi tion.,.Various .methods for L yi ] rikhicati on of
the specifi cbmginﬁ(ﬁgﬁrbt perl%tgln Or\ﬂeﬁ pdegtgg]%%g\%lsp gef% ggg%%&fs??(?{nld&l%r?lgtyﬁe art in
|t Ihght of ]E hepﬂg)!t&g enpeptide SfedeofBoth ghe diivireamientch wdsch it arayeeamglyeccdet er mi ni ng

e specific binding activity 25 of an active fraction, or assessing th
amount of speci fi @eﬁﬁrﬁ]éi%nauréé%tWI(i)lﬂB‘i%&E?eﬁHe&l&@ W‘f‘ﬂg ABERL FQIIRRSIRAN %?ftg ©
SDS/ PACE) analyySlean sbiPdied & raoRIJNIY rlifbve (18168 SiHaBcdioriHes! dnd OF 2

speci fic binding age raction 1s to calculate i ndin
which composition substantially retains its expressed biological activity. Where
the term "substantially purified" is used, this designation will refer to a specific
binding agent composition in which the specific binding agent protéin or peptide
forms the major component of the composition, such as constituting about 50%,
20  about 60%, about 70%, about 80%, about 90%, about 95% or more of the proteins
in the composition.

Various methods for quantifying the degree of puriﬁcation of the specific
binding agent will be known to those of skill in the art in light of the present
disclosure. These include, for example, determining the specific binding activity

25  of an active fraction, or assessing the amount of specific binding agent
polypeptides within a fraction by SDS/PAGE analysis. A preferred method for
assessing the purity of a specific binding agent fraction is to calcﬁlate the binding
activity of the fraction, to compare it to the binding activity of the initial extract,
and to thus calculate the degree of purification, herein assessed by a "-fold

30  purification number." The actual units used to represent the amount of binding

activity will, of course, be dependent upon the particular assay technique chosen

57



activity of the fraction, to conpare it to the binding activity of the
initial extract, and to thus calculate the degree of purification, herein
assessed W 2006/045@bd 30 purification nunber."” The act ualpcunist@swsedito
represent the amount of binding activity will, of course, be dependent
upon the particul ar assay techni que chosen 57 WD 2006/ 045049

PCT/ US2005/ 037911 to follow the purification and whether or not the
expressed specific binding agent protein or peptide exhibits a detectable

bi ndi ng actiyvity. Variaous techniques suitable i LTLc . bindin
agent protei'f fO%lW %ﬁeipé‘é‘ﬁ%thor\/ﬁn{al%gh%f Poﬁﬁg\?\# r? %’eé{ljg%s?%aﬂ%otﬁ&?&# Iakechltn t he )
art. These igisteldst pepide exhiiiranddi@tabld Biadiditasdtivion Wi t h anmoni um sul phat e,
PEG anti bodi es (i mrunoprecipitation) and the |like, or by heat, denaturation,

fﬁ| | owted by hcentYarim@éqqlmmue%wf@h&t plysEph yPesifanding Rect pagteing; ¢ y

chr omat ogr aphy. . . L= A -i X filtration,
reverse phaspe&,f lﬁl(%fe}ﬁro%/q lg%‘gl%lﬂgo‘ﬁéﬁﬁtﬂgﬁﬁﬁlvng ér]%&nh?ggs'?ap llf/(;g.!?ih)sroel ectric
IocEs! ng:;s g@;;ﬁﬂpmpfe@ﬁﬁm}’ii&lsmh aambridén colphate APEGentibbdissich and ot her
echniques. As is general kn dn the arf, it .is elieved that the
order of corl#HENNPRFCEIREA F‘B‘ﬂjg’\ggﬁ‘feiofﬁ’ng"i‘t n @Hgn’rﬁﬁgoﬁ‘é‘?b%hanged, or that
certain steps iy e OfibiGther@Rd st bich88ttidityl dhréndbiiaphy @ gret hod  for
the prepar at(i%(r)ln of gm’s%staﬁ)?lrazaél ?; %t% icf iagg sﬁteylci fri c blgng?*lg: g(;?Sent. There

i s no gener aProtednydi-Sepierse), rat exchangs pest ififtrasion; redensg Phasetydaoxydapatiffe 15

provided in its post purified state. lLndeed. it.i | d that |ess
subst ant i al |*}Pdsﬁ§§€1?>f? B &f%&?”d&%‘ﬁ?mﬁ? goﬁﬂ%l{l%’ &5 F%Ctﬁﬁﬁa&% ?Hlﬁcfy in certain
enbodi meny s. cBMihdtRins BPEIchiagabtiRe te¥hiiqhes. AG GOFletdlydaioly it stengt, itdwer
purification steps in conbination, or by utilizing.different forns of the

sanme gener al bahigred thetthe ordes eheqrsluctig the Yameisepurification HrBB bR ed that a
e o oA iR Or Rt SN AEATREPGL SRNPSId FITECltth'a dfib18 ntndd

appar at us yvi‘f néee_ ral res I'n"a greater purification than the
same techni qfee thif prepazitiveh of o bstaimiadlypurifed bpaifid bigdiaplhgesyst em Met hods

exhibiting a lower degree of relative purjficatiqgn h dvant i
otal recovery of Tased 1a EeneiaherchyeIERbal (i ety tyrdabaeent gpipioe 0

1L 0 BOGAER AR el rasasghameralcg g, g aven
sonet i nes 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
20  column chromatography performed utilizing an HPLC apparatus will generally
result in a greater "-fold" purification than the same technique utilizing a low-
pressure chromatography system. Methods exhibiting a lower degree of relative
purification may have advantages in total recovery of specific binding agent
protein product, or in maintaining binding activity of an expressed specific
25  binding agent protein. .
It is known that the migration of a polypeptide can vary, sometimes
significantly, with different conditions of SDS/PAGE (Capaldi et al., Biochem
Biophys \ Res Comm, 76: 425 (1977)). 1t will therefore be appreciated that under

differing electrophoresis conditions, the apparent molecular weights of purified or

30 partially purified specific binding agent expression products may vary.
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significantly, with different conditions of SDS/ PAGE (Capal di et al.,

Bi ochem Biophys 1 Res Comm 76: 425 (1977)). It will therefore be

appr eci atwo 2évausmmader differing el ectrophoresis condi tconszooshersappar ent
nmol ecul ar weights of .purified or 30 partially purified specific binding
agent expression products may vary. 58 WO 2006/ 045049 PCT/ US2005/ 037911
Bi ndi ng Assays | mmunol ogi cal bi nding assays typically utilize a capture
agent to bind specifically to and often imuobilize the anal yte target
antigen. The capture agent 5 is a noiety that specifically binds to the

anal yte. In gne .enbodi nent of the present invention, the capture agent is
an anti body &% thereof that specifically binds Ang-2. These

i munol ogi cal bi ngAYnAISgRNIDIALSe ﬂ@sla%'s_ ﬂygfemy hﬁlizeteh@alpﬁfré af &Rt bifgdi . ed.,
Methods in Cell Biology, Vol. 37, Antibodies in Cell Biology, Academc
Press, |nc., spasificgly ko gog®n)imniabilizerthaanabige tagetinhgim glleseptyse dgeatjuent | y

compl ox. {br i ByephBastfRUats o IheRlye it FEFTeRor M agent can be
one of the npleeaitliventoONRld SipRge hfsht RO htib6@YTHI RXgmdnt Eherddf ti@N be | abel ed

speci fic bindi ngi_ agent or a |abeled anti-specific binding agggt ant i body.
Al t er nat i vel §peciiigelly hindp Aig-ZagBisse bamupdogicelhipdingassaryare wellinewian| y

anot her anti i h n | ex.4 Jhe,. ihing agent can
be, for examﬁf%%(g%gjgﬁﬁ p%blg%f ?%E‘ﬂ?%lgugwg}g%?éﬁ %ﬁn@@%k%@?éllﬂg a | abel .
The second aBidlbpdwycadgeiciPiress, ihor, NeheY (@O 0nnpl ex, may | ack a | abel, but

can be und by fourth npl.ecul e specific to. .the species of antjbodies
which th Oo_se_cond fﬁﬂf‘f‘%‘B&V%n n%ﬁﬁg?ﬁfﬁ‘{en&bl"tlléégaanlﬁgé}ngt%ms%@_ ant i body
can be nodi f ijghaWhd &idbhR (ﬂ*%&&ﬁﬁg|c8m5fé'x%ﬂfnec§l5§fﬂﬂg%[§ptﬁfeoatghﬁbanﬁh' ch can then

be bound by a fourth nolecule, such as enzyne-1abel’'ed streptavidin. O her
prot ei ns capaiigenofThe febelifig agent gan s onti od ghd mmienwlgé oboprisingbadbbamd r egi ons,

h in A ' .al so b d he, | abeli. .
Those i na nieParan <G B RbFlsdbeeif BRenAtE o ATendant S 07

st r ept ococcabindpt@ehtantBedye XRltdthitivalys thielaBel MR pkiitdn 86 @1Thied RdldcaRCt | Vi ty
wi t h i nmunogl obul'in constant regions froma variety of species (see,

gener al | 15 Akemmeply angthepaniibory, wigsh bmds topthe bopndesyplexnihciabelg t | Md
Pat hol, 10: 5§g5€n§8£n lge% ?(%QXmele, an anti-specific binding agent antibody bearing a label.

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
20  adetectable moiety, such as biotin, which can then be bound by a fourth molecule,
such as enzyme-labeled streptavidin. Other proteins capable of specifically
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
25  reactivity with immunoglobulin constant regions from a variety of species (see,
generally Akerstrom, J Immunol, 135:2589-2542 (1985); and Chaubert, Mod
Pathol, 10:585-591 (1997)).
Throughout the assays, incubation and/or washing steps may be required
after each combination of reagents. Incubation steps can vary from about 5
30  seconds to several hours, preferably from about 5 minutes to about 24 hours.

However, the incubation time will depend upon the assay format, analyte, volume
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Thr oughout the assays, incubation and/or washing steps may be required
after each conbi nation of reagents. |ncubation steps can vary from about 5
30 secondsotoezas@pal hours, preferably from about 5 m pgtras2désoadout 24
hours. However, the incubation tinme will depend upon the assay format,
anal yte, volune 59 WD 2006/ 045049 PCT/ US2005/037911 of sol ution,

concentrations, and the like. Usually, the assays will be carried out at
anbi ent tenperature, although they can be conducted over a range of

t enper at ures | t| n ndi ng
assays can b%fsc??ut%e&(r)\r{c%ﬁ&g%% ntd \{Eeﬁ)lf d(éuglmeg%)(sssa 4says tgEﬂ)unt of

capt ur ed anabmbﬁntﬂ@ﬁifpeia&lrd,ld‘lt(hﬁﬁélythﬁjéaﬁmsee@bndﬁged o®talhgs of N one preferred
"sandwi ch" assay, the capture agent (antibody) can be bound directly to a
sol i d substr®MPAEEe it is i nobilized. These imobilized 10 anti bodies
then capture (bind to) antigen present in the test sanple. The protein
thus imobilized is then bound to a | abeling agent, such as a second

ant i body 5 hawi ﬂﬁ)rﬁchbmdmm preferred "sandw ch" assay, the second
anti body | acks a_l abel n be boun a | abel ed anti bod)i_élg ecific

t
for antibodies ofI”P’I‘anOIQ%'ég]rté adipg gssayhsag eméhesféeb?mn%mvsm eri ved.

The second agish e @h %ﬁloﬁﬁtrbfje'épt%ed%glyfté ﬁgt WdtrBethy Medsarddalilos moiety, such
as biotin, to ich athird | abeled nolecule can’specifically bind, such

as strept avi etampl¢,Seene prefarad “saiwiehieassayitite dapt!llrr%sgent\(anab@dﬂtcem be Manual

ot or ence) . T bl R OB UB NperRduiagamoPlirshior BiR AR Bliding nssays

can be ofot h@ntmm@tthetnlcaptuw@ﬁnd tbh ente¥R widsentdh tl@dlt%thShﬂlFlH eBRYProteth t he
sanple is neasure indirectly measuring the anount o an added anal yte

di spl aced, ofhugHRpe é@%ﬁa‘beﬂ b?%taaé@abﬁllng ageabeteh pya sacend apfiiody e pr esent
in the sarrpl e ” WA own
anount of ang Vlﬁ%a%&glug 8{}1%%@[ Edntd cgldbd}tsoq’I ﬂ]gssa faraé‘“g% E‘Eeh sanpl e
is then cont adztbelj bui ¢aln b&rboandi bjaadlgbe(ddrwtlb@d)t apeaﬁagfexrﬁn)ﬂboﬂiheoﬁﬁheunt of

| abel ed anal ound fo the an dy 1s,inv ortional to the
concentrat | o?PVeareS ?rézﬁawi}tc the seg ar}tﬁ? %il‘rés detivg e ‘(é@gn‘?%&mog%agﬂﬁa‘lane,
Anti bodi g5, Be kRRATAWAYa 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, NY

(1988), incorporated herein by reference).

20  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 amount of
an added analyte displaced, or competed away, from a capture agent by the
analyte present in the sample. In one preferred competitive binding assay, a

25  known amount of analyte, usually labeled, is added to the sample and the sample
is then contacted with an antibody (the capture agent). The amount of labeled
analyze bound to the antibody is inversely proportional to the concentration of
analyte present in the sample. (See, Harlow and Lane, Antibodies, A Laboratory
Manual, Ch 14, pp. 579-583, supra).

30 In another preferred competitive binding assay, the antibody is

immobilized on a solid substrate. The amount of protein bound to the antibody
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Manual , Ch 14, pp. 579-583, supra). 30 In another preferred conpetitive
bi ndi ng assay, the antibody is imvbilized on a solid substrate. The
amount ofwpnrodeaisasosbound to the anti body 60 WO 2006/ 045@49/US2005/037911
PCT/ US2005/ 037911 may be determ ned either by neasuring the anount of
protein present in a protein/antibody conplex, or alternatively by
nmeasuring the anount of remaining unconplexed protein. The anount of
protein may be detected by providing a |abeled protein. See, Harlow and
Lane, Anti bogj l. 14 __Yet anot her
pref erred cogrr%lg?)?td;&\?gﬁ%?%%ﬁﬁ%%gsl\@%;g?n%tp%?gﬁn(’luﬂw?fﬁ?t%ﬁgrﬁen?ﬁlta[ lized. Here,
a known anal ptogeih/antitbodwohiptad opslteangivklybystbauting the afndtnoBNremAtiimnt of
antibody is added to the sanple, and the sanple is contacted with the

i nmobi | i zed aml@sedﬂﬁ@e%ﬁﬁﬁ@wnb?ﬁnr%aym%hﬁ deteged Ry Praviding pi zed

anal yte 10 i gl y l (o] I nt in
Tho sami e, Toe e SR e e A e S A LR

det ecti ngd ei sdgea).t he i mmobilized fraction of antibody or the fraction that
remai ns in solutiogn, tection nmay be direct where the, antibody is |abeled
or T ndi rect byt h* SR QAT LGMRGNe By atbe BPRLG e
speci fical | yuhlintds Hefe, ah@oMalanPI9eyis BmbBilF68 6h LREK aMEte. & keddvid | zat i on of
Conmpetitive Binding Assays: The conpetitive blndlngdassays can be used for

cross- react i empynt afenbadyriaaddeddo the spmple, andithsisampleds gentaciediwith thtet er ni ne
if a protein, NZ VI, X iLch is.recognized by..a spegific
bi ndi ng agenf‘g%f) &thﬁééd’ri%ﬁ‘l\l/yé%‘t ?g%guqt\&gaﬁt&qdy é’&uﬁ)g}t ik §11ﬁ8$gléaqyte

Cross-red@t i fgnverkedy ptopoftfonbbiodkd &houmef andipte pedsehqtia theghigd@dyhd 0 i s
specific for the antigen and dges not bind unrelated antigens. In assays

of this typeamapatiohénmobiized antihadpimayteletested bylotestigg gglgritheind an unknown
protein m xt L$; . AR i i | : e .t h the binding
of the 25 sp}ehréll?l]p P@Zﬁjﬁg(?ﬁ%%af%gﬁ?s tox%%fgggt%ﬂé%ﬂl Ir%nzlée:lggrglr%oﬁeq&r?f The conpeti ng
nol ecul e al sDetebiiondmaypbe diectivdrese thatanteody is iwbeledtoe thdiect hethant i gen. The

ability of th roteipns.to . compete with the hinding of the specific
bi ndi ng agenf@sgwe?’b?fgﬁté‘g’. g lﬁﬂge‘l V‘Hfﬁ%?\af %H‘%&Eﬁ B’g‘ﬁs Fosélﬁ dto the
bi ndi ng py t h&caBEEaet ei n that was '

C. Utilization of Competitive Binding Assays:

The competitive binding assays can be used for cross-reactivity

determinations to permit a skilled artisan to determine if a protein or enzyme

20  complex which is recognized by a specific binding agent of the invention is the
desired protein and not a cross-reacting molecule or to determine whether the
antibody to 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 mixture is added to the assay, which will compete with the binding of the

25  specific binding agents to the immobilized protein. The competing molecule also
binds one or more antigens unrelated to the antigen. The ability of the proteins to
compete with the binding of the specific binding agents antibodies to the
immobilized antigen is compared to the binding by the same protein that was
immobilized to the solid support to determine the cross-reactivity of the protein

30 mix.
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i mmobi lized to the solid support to determne the cross-reactivity of the
protein 30 mx. 61 WO 2006/ 045049 PCT/ US2005/037911 D. O her Binding
Assays: TWe 2pocasnb i nvention al so provi des Western bl orcratshad®3too1 det ect
or quantify the presence of Ang-2 in a sanple. The techni que generally
conprises separating sanple proteins by gel electrophoresis on the basis
of nol ecular weight 5 and transferring the proteins to a suitable solid
support, such as nitrocellulose filter, a nylon filter, or derivatized

nﬁl on fil tfeD. Jiher BiawdplgeAdsayd: ncubated with antibodies or fragnents thereof
that specifically bind Ang-2 and the resulting.  conplex is detected. These
anti bodi es may bﬁ‘hﬁlpfeé‘él’ttllv’elngﬁ‘éﬁ]éﬂ pH’r‘”‘ESt%?%%{flib\lemﬁth?fﬂG)?o pelehMsequent | y
detect ed usingrale! ool HOQM-8%n Pent tdchfighy sichdl) 0

anti body. Blhl’l%]I ngagéggsfs to %@%ect ?ﬂ%@% gﬁ%éf sgecigﬂegg iér?ari{dri:ge%gents t hat
di srupt  Angepardtingdamgletpmotietns by eebgltdrophpeesisen thobasks dfrmaelhaild@erplite s

herein. 15 Di agnosti.c says. The antibodies or fragnent.s thereof of present
i nventi on aﬁ'ﬁ%@@mmg "_Rrﬁtﬁmsg? 35“%8511? sodn?l SBBPRJ’F,PP%}%S %ﬁo%ﬁﬁgkﬁes

charact eri zggeR¥ YN BIES] St leflathiRE n1dA filtes UIPHO kdniiple & intubad&iSRiyls t 0 noni tor
patients being tréated wth inducers of Ang-2, its fragnents, agonists or

i nhih bid tors l@nnbmxdges@rzﬁmgmmsyhermfaﬂgmmqiﬁcaélyévé\%Aﬂw anddgheresgtingcl ude
ot hods uti iz e e g | o
nurmn body FPPRS i€9aBEE Skt sl JGNe ARLIZ BT o iRl FNG 2 T

agents of  ihs Hersabegtentivdictadrusiglabdedistibodiet thaospesificaliyibindudittid cat i on.
In a preferred diagnostic assay, the specific binding agents wll be
| abel ed1By anibadyi ng, e.g., a l|abel or a reporter nolecule. A wide variety

of labels and r egﬂ{@eir%?n. ;rﬁet%"&e%t @155&1 él?g-bt@ﬁge@ﬁ%ﬁﬂﬁﬁl ch(geﬂ\'gitlﬁ:atﬂdﬂw been

al ready descri be partic resent "1 nvention i1s useful
for di agnosismgdl bindingro it sezapter ark setaforthtiy tlefExangilederanf or measuri ng Ang- 2
proteins using either polyclonal or nonoclonal antibodies specific for the
respective protein are knowmn in the art. Exanples include enzyme-|inked

i mrunosor bent assay (ELISA), 30 radi oi munoassay (RIA) and fluorescence
activat é8 cddihgnosticiASSAYSFACS) . A t wo-

The antibodies or fragments thereof of 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

20  include methods utilizing a specific binding agent anda label to detect Ang-2 in
human body fluids or extracts of cells or tissues. The specific binding agents of
the present invention can be used with or without modification. In a preferred
diagnostic assay, the specific binding agents will be labeled by attaching, e.g., a
label or a reporter molecule. A wide variety of labels and reporter molecules are

25  known, some of which have been already described herein. In particular, the
present invention is useful for diagnosis of human disease.

A variety of protocols for measuring Ang-2 proteins using either
polyclonal or monoclonal antibodies specific for the respective protein are known
in the art. Examples include enzyme-linked immunosorbent assay (ELISA),

30 radioimmunoassay (RIA) and fluorescence activated cell sorting (FACS). A two-
site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to

two non-interfering epitopes on Ang-2 is preferred, but a competitive binding

62



site, nonocl onal - based i nmunoassay utilizing nonocl onal antibodi es reactive
to two non-interfering epitopes on Ang-2 is preferred, but a conpetitive
bi ndi ng 6R0\WAAOGH 045049 PCT/ US2005/ 037911 assay can lpeTaspeosysdil These
assays are described, for exanple, in Maddox et al., J Exp Med, 158:1211
(1983). In order to provide a basis for diagnosis, normal or standard

val ues for human Ang-2 expression are usually established. This

determ nation can be 5 acconplished by conbining body fluids or cel

extracts from_normal subject referably h with a.s i, fic binding
agent, for eXAnpied eaeﬁnahﬁdbglgﬂ?fg‘l‘séays&ﬁﬁg%,cr‘ﬁ%gg‘?r Xamalc i“bﬁjgg i ¢‘abl e for
conpl ex for nat,iomxpt Med, 13849 2Me(19gknown in the art. The amount of standard
conpl ex formation can be quantified by conparing the binding of the

speci fi c bi ndi ng Hy&derstomsovidonhasitientiaghesis, aprmagl gr stapdasdeabues i@ wi t h bot h
control and i rd value t.ai.ned from nornal
sanpl es can eﬁﬁ%ﬁ—?}%éﬁ@%ﬂn g%ﬁ%‘é%%%?%ﬁﬁ% 'ﬁhésn;i eééa)r%lﬁmensonfc%k\e subj ects
potentially adchmpligibdthy winshériag bodMeftiids bocel badaer fromt andail dutdedds,subj ect

val ues suggest role for, Ang-2 in the disease state. For_diagnostic

appl i cati onsPre?er‘igt_géﬁ’t“é‘F‘?r withd ehsrHin kindiap agenti fer pramplagnestibedinis typical Iy
wi |1 be T abehgelowgdr BoftfiliGH ARhEe TR B 1exTﬂaﬁngtF&netﬁ5taaQé GellRn§ivil in gf'%n be any

one that is capable of producing, either directly or Indirectly
det ect abl e sargndhe arrount@X atapdad compled domuatiablcen boijednyified py lwemparing

r adi oi sot ope uch 3H, 14C. 32P, 35S, .or 1251, .a fl.uorescent or

cheni | uni nes@gi nd@‘b%r%;tbﬁa?ecﬁfﬁg(ﬂnégg agy %@é@(?é"inrﬂ“iagtﬂ)tﬂ%iOélciV@ﬁ%Pré’,tel?’hodam ne,
or | uci fEyi NiwitRbofcoRRaY AR} disddsdisansplds. Kaleh N"RandBrdPNASRIMASRL from

(3-gal act osi dase, or ‘horseradi sh peroxidase (Bayer et al., Meth Enz, 184:

138- 163, (199umal samplesepade cprwapdavignyalignabiaingshirpmeoingles rt;@ns pecific f
Do . . v ful i :
bi ndi ng agengubﬁ&?sipog%@%ﬁytaﬁeégﬁgb%agglgs{:.;[ B%R/lah ant%Velélltl ﬁtgoéara gcil %I{bie‘% HS[“Z 0

human di seases” an of ogrcal "ton ons. Agents noau

bi ndi ng act i vdltigs suggesat dwdle foelAngtnin tAe tisydst ¥tateray be used in conbi nation
wi th other therapeutic agents to enhance their therapeutic  effects or
decr ease pot ent i al'Oldiggnoghe appligatiqns, igrertaig sabodimends, spessiehbindiggent i on

provi des; g ea&%ﬂtsﬁyﬁ@&ilﬁﬂb@@lﬁb&é@%’th a detectable moiety. The detectable moiety

can be any one that is capable of producing, either directly or indirectly, a
detectable signal. For example, the detectable moiety may be a radioisotope, such
as °H, 1“C, P, ¥S, or '®’I, a fluorescent or chemiluminescent compound, such as
fluorescein isothiocyanate, rhodamine, or luciferin; or an enzyme, such as alkaline

20  phosphatase, B-galactosidase, or horseradish peroxidase (Bayer et al., Meth Enz,
184: 138-163, (1990)).

Diseases
The present invention provides a specific binding agent that binds to Ang-
25 2 thatis 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 combinétion with other therapeutic agents to enhance their therapeutic
effects or decrease potential side effects.
In one aspect, the present invention provides reagents and methods useful
30 for treating diseases and conditions characterized by undesirable or aberrant levels

of Ang-2 activity in a cell. These diseases include cancers, and other
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30 for treating diseases and conditions characterized by undesirable or
aberrant levels of Ang-2 activity in a cell. These di seases include
cancers, wocoedasis963 WO 2006/ 045049 PCT/ US2005/ 037911 poypse@sebisier ative
conditions, such as hyperplasia, psoriasis, contact dermatitis,

i mrunol ogi cal disorders, and infertility. The present invention also

provi des nmethods of treating cancer in an animal, including humans,
conprising adm nistering to the animal an effective 5 anmount of a specific

bi ndi ng agent that,.inhibits.or decyreases Ang- J: Vi T, Lavention is
further dir dbPEElieRtyReRitons) Sith s ?/Wéég%?f sk ’|°5‘>g{t?%tv‘v{‘1'ﬁ?a¢t%c| udi ng
processes ofinf@ldoWgidal Bis6tdefsghd indditilifynvasi veness, and netastasis in

bi ol ogi cal systens. Methods include use of a compound of the invention as

an inhibitor of Theesentiaventipnkiorprorides metedsof HEENEERHSHN &y e enpl oyed
to inhibit or.reduce 10 cancer : B b IEARSS: sis, or
tunor inci dear%[ggli’ ﬁnc qd\%}}%%%éﬁlsﬁ%@rlsugj%ﬁﬁlgfsswh%{m}h\sé% ﬁnﬁ?ﬁé‘g?" gt?‘;e?he

i nventi ors argn@lns of & grdiflobindiapbgdit ¢haf inhibiseoridacreass angd/ativitg, Theg. ,

assayi ng cancer cell growth and pr Eerti es .l .hereof, wel | j.dentifying

. 0 a a
conmpounds t H&t’el‘_éllof‘éicf?r@ﬁh@é@"t@etplme@ AR 1 ane safeet %eﬁ]t g@%’lﬂhb‘%«i‘l Y€ net hods
of the pr esefhed UL MlaliBliftARNY irdEGWnessd Bnd MelIBEBLS biokuias! s 1 ncl ude,

for exanpl e,” humans an primates, as well as pet or conpanion
ani mal s suchsyatendoddethots inctds udeatf@rcampoyndiof thelinyestierhasan inhigiter ofri ce and

rabbits, and farm gnimals such, as _horses i gS.,; Sheep. nd. . tle. Tunors
or neopl as nscﬁnﬁ%rl%gér%‘?’%vaﬁ%gwg't f@s‘ﬁ%tﬁg%gl aﬁ%gﬁnglo ﬁ?g(ﬁm{lﬁ’g Or(r%n%? “Fplication
of the C@J | ScanSertRAQRSWA! InfdsidisP nRUsGSR] YeumDe IRidenedindhamg hsimatse 20
beni gn, but others are termed malignant and may | ead to death of .the

organi sm Masuchnanmammeap| Methods f thareventonpre aljoserdilyadapablerfPopseddni gn

gromhs in that, i addi tiap. t TR ks
proliferati o?ﬁsa% Wé&%@gr ﬁﬁgﬁ@g%%ﬁgr%?gél}kgéo%h ?%géﬁgghléﬁg&ﬁgk ’gss?gesul azse.
Mor eover, nmajdeti@iig dappuadBatdict ehacraetlgrowhd in that they show a

greater loss of differentiation (grea‘ta(fr 25 dedifferentiatjon), and of
their organi zat i ohhe eangers\reatabledyyemethed s theprgsqnf Bpventiry pre Y A% ssues.

B
sarcomas. Casagpen omhpamcbmm‘érrm}scssdu aseddggaad i:atmdéhairétsmsanimals 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
multiplication of the cells is uncontrolled and progressive. Some such growths are
20  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 are
characterized in that they show a greater loss of differentiation (greater
25  dedifferentiation), and of their organization relative to one another and their
surrounding tissues. This property is also called "anaplasia.”
Neoplasms treatable by the present invention also include solid tumors,
i.e., carcinomas and sarcomas. Carcinomas include those malignant neoplasms
derived from epithelial cells that infiltrate (invade) the surrounding tissues and

30 give rise to metastases. Adenocarcinomas are carcinomas derived from glandular

tissue, or which form recognizable glandular structures. Another broad category
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derived fromepithelial cells that infiltrate (invade) the surrounding

ti ssues and 30 give rise to netastases. Adenocarci honmas are carci honas

deri ved fwom@l@sgul ar tissue, or which formrecogni zakceghasasioar
structures. Another broad category 64 WO 2006/ 045049 PCT/ US2005/037911 or
cancers includes sarcomas, which are tunors whose cells are enbedded in a
fibrillar or honbgeneous substance |ike enbryonic connective tissue. The

i nvention al so enables treatnent of cancers of the nyeloid or |ynphoid

systems, I NG} UGLOg id RES ShiBinad, WIRACHE Rl WHbULLCIS ANEGh BB 4 YPI CAI 1Y

do not present as unor nas are di st u e vascul ar or
| ynphor et i cufibrillays hen®genedbhe subgpacolikeaniegonio cotnstive isuks TAgrenabl e to

treatnment according.to t i nvention inclyde, for ex | e, ACTH produci ng
tunor, acut eMNVEHHTRIA ‘?II?BFCF érﬁ?(tg}ﬁnéf’fo aesre Ofg&ﬁll?)f‘?g‘ﬂﬁ oy &%ho&%’éﬁ‘%’ cancer
of the adr enﬂicltﬁﬁiég{}l@ifkqnﬁhf}@ﬂﬁ hO%%g%thng%tf@rsg%q%ﬁ?%lﬁ{?ﬁ& é)?(%@ﬁtec{y

cervi cal cancer, roni ¢ I'ynphocytic 10 em a, myel ocytic
| eukem a,5 coh meertmdsschuterr distcibtizd eothe vasaddrlor lymphonetivalar spdanet ri al

cancer, esophageal, cance Ewi ng' s sar.conma, gall bl adde cancer, hairy cell
| eukeni a, head a_n{lj-h%@é’ﬁ Oigﬂi’?&?‘qﬁﬂl&bﬁ?l -@W@ﬁﬁ%ﬁﬁgn‘ﬁa AsePrding 10dhe o g

ki dney canceinvehtiohEincladél a6y exahipld) ACTE Produ il thmendcie lyipmichticel | ),

mal i gnant peritoneal effusion, malignant pleural effusion, nelanoma, 15

mesot hel i omaleukemia; gruée myrdyropkocyHe lnubemiss eanver ofghe adranal werfexddrgiden: s

| ynphons, OSE&QEPB&?H%CPP’ B2t ANCE L vic A LRRd R LRt HRE [Qng lolc%)tliccancer’ .
pancreat|c cancér, peni é cancer, ’prosfate cancer, et’l no ast onm, skin
cancer, Bbft lenkasiagchreait aoyebocysc leukema, cablecthtaricon amnedisdredh cancer,

testicul ar Cﬁ]nc%re, thyroid,  cancer, trophoblastic neoplasns, uterine
cancer, vagi YAPheERceRdomettial sancsy, epprhagenl ganees Eving's pereome. gallkisdderthe

I nvention i ScHREL h&i adil Déukéjﬁ%?ﬁ%ﬁ%ﬁ&’n@&( &hBer! Aol iﬁ’% ﬁfehg;gxolhﬁr B@?@sti-gr?nt of

certain types of experi nent ef1 ned cancers. Tn strative
treat ments, satenadidheyicaner,divet bancer; tungreander (onahahd monvimad! ceblglel s have
been used. These nethods.can .be used to.identjfy agents that can be
expected to ’ s. However, it

wpect ed fo Beng bapacl ftfsioh mliepypleraaishn PebRERs. o |

wi Il be pndemst@Rdiontainltise dBklpth, @burbbRstomaY@iind RohHdAgkinls M ted to the
treatnment of these tunor types, but extends to any solid tunor derived
from any or ghEYEEePsCCAIREBIRSO YN 6aNas): AYRh@SEN g¢ll) cancer, pancreatic

cancer, penile cancer, prostate cancer, retinoblastoma,’ skin cancer, soft tissue

sarcoma, squamous cell carcinomas, stomach cancer, testicular cancer, thyroid

cancer, trophoblastic neoplasms, uterine cancer, vaginal cancer, cancer of the
20  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,
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

25  vivo treatment regimens. However, it will be understood that the method of the
invention is not limited to the treatment of these tumor types, but extends to any
solid tumor derived from any organ system. Cancers whose invasiveness or
metastasis is associated with Ang-2 expression or activity are especially
susceptible to being inhibited or even induced to regress by means of the

30 invention.
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metastasis is associated with Ang-2 expression or activity are especially
susceptible to being inhibited or even i nduced to regress by neans of the
30 i nventwonoodifsid® 2006/ 045049 PCT/ US2005/ 037911 The ipovastéosns®an al so
be practiced by including with a specific binding agent of the invention,
such as an anti body, in conbination with another anti-cancer
chenot her apeuti ¢ agent, such as any conventional chenotherapeutic agent.
The conbi nation of a specific binding agent with such other agents can 5

potentiate the chenot herapeuti rot ocol ., Nunger,ous_ chenot herapeutic
protocols will ptR¥sEMEntg éﬁ%@ﬁcsﬁgg pﬁ‘ft‘?‘ﬁ]ebyn’inﬁ dye \?'%éa gﬁ’ﬁcpﬁze R%Pﬁcti tioner
as bei ng capghh€ofdhfie idveR@SH ANichidsA ahfibQyt HecombiRAbnoLitl Adthéavention. Any
chenot herapeutic agent can be used, including alkylating agents,

ant i net abol i angisganheraemethesapdutithageyb miiel as, any caayestiopd spemothgepowild  as

nat ural products....For exanpl e, the.conpqund {. [ i can be
adm ni st er edagﬁlﬁ hT}%fn%OP&‘%ﬁq%%gsdf% GB%CIQ%%gﬁ?graggétc\?qn%%%g o'(t)l{%é?édt%%tnhr acycline
anal ogs, i t pRGRAUE CREHShepEutRDrENE 10 PhisRbETEMmotlRyapemicpecolnal ogs

such as 5-fluorouracil, cisplatin, hydroxyurea, taxol agd its Qat&gr al and
synt heti c devillpresaps themsplyes imehe mied ofabe skiled pracabieneppebeing cimaleise of

m xed tunor ggng ' Lhe t RiclBEnit MAOr s

i ncl ude 15 g%ﬁ%%gfalrﬁg%?r}lts epe%g{e)%? P@%‘%&Hgﬁoﬁ}gg?ﬁﬁ? Hé%géenﬁg%tgn cc'él s, the
conpound canbe ied Agoiudingtaticydalingragemts, antiatetabolites t Horinengs andiad@gonisgoser el i n

(synthetic peptide analogs of LH . Ot her antineoplastic tocol s
i ncl ude the pepigptongs, Etsé’t"&]aaéy@mrﬂé’% r?&e?f\?‘f’ﬂleaﬁf)fﬂlgpo‘f‘}de‘g{t nt
modal i tyyg €. Gventiit GRMY adfdtlitdlel Mth a@’%ibﬁ,cs Shehas'dok6rubReh 4l diRérei N as

"adj unct anti neoplastic nodalities.” Thus, the 20 nethod of the invention

can be enpl oymbravydline sualhgs oftagan nowstardsrsugh aeexslaihopphaptide, peneidipe of

reduci ng side effects enhanci ng,efficac I jon thus
provi des co ‘?&SiSBﬂEasgi}guﬂré)PWSgSm%’slﬁtfnu y?%’%yurtz%gta)?d’rlgg‘?%ﬁétﬂﬁai Q}éd wi de
variety of caneiie detitalvesliang tislike) Addndtiser @RainpleLikelié ase of hyyes of cancer

that may be treated include, but are not Iimted to: 25_agjenocarci noma of
the breast, pmsss.sueh asadgnecsrapemapt the bresst, wiherstha kg Hiclldecar ci noma of

0] g B N I O C, (Ry 2P
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,
etc., also referred to herein as "adjunct antineoplastic modalities." Thus, the

20 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.
Types of cancer that may be treated include, but are not limited to:

25  adenocarcinoma of the breast, prostate, and colon; all forms of bronchogenic
carcinoma of the lung; myeloid; melanoma; hepatoma; neuroblastoma; papilloma;
apudoma; choristoma; branchioma; malignant carcinoid syndrome; carcinoid heart
disease; carcinoma (e.g., Walker, basal cell, basosquamous, Brown-Pearce, ductal,
Ehrlich tumor, Krebs 2, merkel cell, mucinous, non-small cell lung, oat cell,

30  papillary, scirrhous, bronchiolar, bronchogenic, squamous cell, and transitional

cell); histiocytic disorders; leukemia; histiocytosis malignant; Hodgkin’s disease;
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di sease; carcinoma (e.g., Wl ker, basal cell, basosquanobus, Brown-Pearce,
ductal, Ehrlich tunor, Krebs 2, nmerkel cell, nmucinous, non-small cel

| ung, oatwoebdso489papill ary, scirrhous, bronchiolar, bpomase@sns®il
squanmous cell, and transitional cell); histiocytic disorders; |eukem a;
hi stiocytosis malignant; Hodgkin's di sease; 66 WO 2006/ 045049
PCT/U82005/037911 i munoproliferative small lung cell carcinong;

non- Hodgki n' s Iynphona; pl asmacyt onmg; reticuloendotheliosis mel anong,;

chondr obl ast.oma dr onm; ondr.osar.conmm; comm; giant
cell tunors; W@}OPEP?&‘F&%@ é@?‘ﬁ@ﬁ%%‘ F‘?’rﬁlélgg’lac%on i%Q%ﬁ}ot %*‘FP lgoﬁrrgg nyxorrg
nyXxosar CONe; | At RMFRa; AticBRE AT RsisDmeas e diondiodlasoptag thordrangs,;

dysger mi noma; hanartona; nesenchynona rresone hr oma; nyosar cong,;

anel (r)]bl ast orsondremseeroneibronianiisatrrcanas; iankaell UMRFHORIOCYISpRoBPARSI ¢ t unor .
Furt her, ol | owi ng t f r 0 I enong,

chol angi onaehp@ﬁ%rf:%lgfl e‘g%s"ﬁ@%{%‘%d“?%@%g ﬁy%grfgbgd%ﬁ%(%&r g?%%%igcongﬁst adenons,;

granul os& Cedhbrddﬁﬁa}brang)ﬁha;rydgmhiaaéysgﬁﬁnmo&ﬁ llmemtcmnmmdsmhhanhemana i slet
cell tunor; Leydi qpcell t unor ; ma; Sertoli ce theca cel |
p

tﬁﬁg{j | ei on*?@ﬁ?&e @%W&%Séf%am% Sté’ﬂaoﬁﬁne%@ﬁao onfﬂ%as ‘Fr
rhabdonyona; 4.t highdo R 19 tyPEESH QRS '
medul | obl ast o&r‘& i @ﬁg@%ﬁa%ﬁgﬁrl mﬁ'@fo neuroﬂgﬁast onm; rsnreng#ggg?fhel i ong;
neur 01;( i br onat;reamurada?om@ﬁhagagugmaodwlem(agamgthwgﬁ nonchr omaf fin;
angi oker at onm; ioly oid h | as e0si.no gi oma
scl er osi ng; 6‘36‘% rgépn %ﬁ%ﬁ%@F’% ‘ﬂg,%?? twﬂaﬁyﬁ dlré())lﬂ%mrgﬁenangl ong;
henmangi oRer i GyphREs:; hﬂﬁéﬂ%ﬂgmﬁsﬁreﬁmmﬂoy nphangdeininor;| papitloang el me;
| ynphangi osar coma; pi neal oma; carci nosarcoma; chondrosarcomg; cystosarcoma
lohyl | odes: fédbrtosiar;dbera:ceh dumenylabemy QBaeiomyOsEF QY SBYIDIRSHAINA; MYRBS ar coma:

i posarcorra I han rco B,
car ci noma: 1 RAEHEH BRAr b e oy MU RRR M prma OeRERRGRT e G
cervical dysgl'i(ﬁﬁa aneddnioblagbmasmesihgioial heairfierasenta; hewreblostamai s using t he

materials and nethods of the _present invention to prevent .and/or treat an
hyper pr ol i f eperespatheligrag;tiesse ’@FomQESlePWénas Rilrﬁg?r}&klp{}@?ﬂﬂa%g}l?lg@ s and Y

cont act r r’r&% ch o%n m, %kem 4;Riy iOll}tI%fﬁ)tl(!l H?p&blﬁﬁ@%ﬁfﬁ eobinoptafia;peen

denonstradt ed S vvlt pso I dsli's and ‘cont act
angloma sclerosmg, angiomatosis; glomangioma; hemangioendothelioma;

hemangioma; hemangiopericytoma; hemangiosarcoma; lymphangioma;
lymphangiomyoma; lymphangiosarcoma; pinealoma; carcinosarcoma;
chondrosarcoma; cystosarcoma phyllodes; fibrosarcoma; hemangiosarcoma;

20  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
of the present invention to prevent and/or treat any hyperproliferative condition of

25  the skin including psoriasis and contact dermatitis or other hyperproliferative
diseases. It has been demonstrated that patients with psoriasis and contact
dermatitis have elevated Ang-2 activity within these lesions (Ogoshi et al, J. Inv.
Dermatol., 110:818-23 (1998)). Preferably, specific binding agents specific for
Ang-2 will be used in combination with other pharmaceutical agents to treat

30  humans that express these clinical symptoms. The specific binding agents can be
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dermatitis have el evated Ang-2 activity within these | esions (QOgoshi et

al., J. Inv. Dermatol., 110:818-23 (1998)). Preferably, specific binding
agent s speoi2béco4b@® Ang-2 will be used in conbi nati on WwCtrhuSedaosms7911
pharmaceutical agents to treat 30 humans that express these clinical
synptons. The specific binding agents can be 67 WO 2006/ 045049

PCT/ US2005/ 037911 delivered using any of the various carriers through
routes of administration described herein and others that are well known
to those of i1l iin. the art. her aspects i.nyention

i nclude tr ea??liWSre\gélﬂn&j“gy O?Q}eiv%ﬁa% iR rs?ﬁ“ﬁg%ﬁ)ﬁlnﬂg Og:ég%gﬁtf:au? 8ti nopat hy and
age-rel at ed gaetibedrhereiflafeofeatthaaye woll Whowh tamhgbogfskébinghe arti nvol ved, as
wel | as di sorders/diseases qof the fenale reproductjve tract such as
endomet riosi s, ut @HichasPertrbiePressabinyenion indyehtredlingiveligks associ ated with

dysfuncti onal;: . i : | I i Q. QpRLNdeal m crovascul ar
growt h) dur ?JSSX?IZ%MF gﬁ%ﬁgﬁb%fgﬁg%dcgp{}@%@c@ e[é%triellgfyéanot E}dér aspect of the
present ifnvedddeacratiet)dh edidhmrgiopanésimgis abodvedpis wdlDas/disardemmdisgaseaoh

i ncluding cerebral arteri gvenous | formati ons ( AV strpi ntestinal
mucosal i nj uﬂ‘;‘?t%%‘ﬁﬂe F%FB%E‘P,“VE Fré%t_rsag?%e’@f’nfﬂé’sﬁaéﬁe%‘a%]Bﬁ’gcﬁsafl“_’c{)wgﬁro_sa in
patients witf,f Bh@liBhyasciREPWith dyseREtiHaPCASRar proGlstididinchediggni a
resulting fromstroke, a w de spectfrum of pul nonary vascul ar di sorders in

liver di seaseloanttigoritmivaseylse groarib) duringrthe famadarepraduetivaetistepat i ¢ port al

hypertensi on. 15 Anoth aspect .of present iny i .S the pr ntion of
cancers utili zi ngégﬁﬁgﬁégﬁﬁg%ogf)f%ﬁﬁ%ﬁﬁ 1%?%‘8828%%6%\% E%%lé%ab?lﬁ%\{%r esent
inventi oy Sugsbulafa@enl ficlutling cerdeilugerisparué malfbiniaiong (AYMY) s agai nst
Ang- 2. Pharmaceuti cal Conpositions 20 Pharnmaceutical conposjtions of Ang-2

speci fic bi ngastiginigpiinelgnugosalipiupy #nd repdir.ddesprtioprofthreegstradendenalnyent i on.
Phar maceuti c I LS : [ LES: desgrihed in detail
n for exanpies SR BRGE PR I B Ao Bk RIRUAERANEC, L1V 76
2001. Such campeiag fioanstreleypwidesgectriarcdpalmomay Vascolar disoptsyih iged cal |y
effective ampunt of ~a specific binding agent, such. as an. antjbady, 25 or a
fragment, vafiSeatf @@E??Q&i‘b’?%né‘ronf"&gi‘t tst‘ﬁ&? 8‘6‘?%68@1‘6&@??%6]:139 in, in
adm xturgswith a Rh@{h@ﬁ&?eéﬂo@gkésxn@ﬁ%%am e 3ESBhtion OF AnRr L@

enbodi ment, pharmaceuti cal conpositions conprise antagoni st specific

bi ndi ng agentl® cohmpbsitions and methods provided by the present invention. Such reagents

will include specific binding agents against Ang-2.

Pharmaceutical Compositions

20 Pharmaceutical compositions of Ang-2 specific binding agents 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 binding agent, such as an antibody,

25  or a fragment, variant, derivative or fusion thereof as described herein, in
admixture with a pharmaceutically acceptable agent. In a preferred embodiment,
pharmaceutical compositions comprise antagonist specific binding agents that
modulate partially or completely at least one biological activity of Ang-2 in
admixture with a pharmaceutically acceptable agent. Typically, the specific

30  binding agents will be sufficiently purified for administration to an animal.
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nodul ate partially or conpletely at |east one biological activity of Ang-2
in adm xture with a pharnmaceutically acceptable agent. Typically, the
speci fic B0 006nd50ag agents will be sufficiently purifiegcras@dnsnistration
to an animal. 68 WD 2006/ 045049 PCT/ US2005/037911 The pharmaceuti cal
conposition may contain fornulation materials for nodifying, maintaining or
preserving, for exanple, the pH, osnolarity, viscosity, clarity, color,
isotonicity, odor, sterility, stability, rate of dissolution or rel ease,
adsorption or pengtration of the conpositiaon. .Sy f i.on
materials 5 incl ud¥P acﬁf"écapﬁ?mp?ﬁr}rg?%ﬁ’a%' 8?nt%%%1%ﬁg%:t?° sﬁég}dé%tfégs gl yci ne,
glutamine, ASHRAALINMEntaiHitl B PREseHVing, W6t HRInpl@Iiid pHLwsatolalts, vidwkitgxi dant s
(such as ascorbi'c acid, sodiumsulfite or sodium hydrogen-sulfite);

buf fers (suctlarify, ¢deraisetonisiity apdssnsterdlity, srrhikityafe ofdisphion or gepsphat es,

ot her organic, aci.ds): bul ki.n n L ALz aTaUNTTel el ne),

chel ating agzéiﬁ??h?%égﬂenggraté?[ﬁ?/ﬁgﬁgérﬁgéﬁ?ﬁ@tSt’a{ﬁtra gacet |l%:19t£'laOC| a%%X%EDTA)) ;

conFI SXi {59 aiﬂ@llﬁtlﬁ, t@sm@hloaﬁnmlaeﬂ E(ﬁf[aﬁﬁno a?di%(uhme_lsmai?ﬁ, igltlmminebet a- i

cycl odextrin or hydroxypropyl -beta-cyc xtrin), fi rs; monosacgchari des;

di sacchar i deasPaBgINgt HSNINEHT %%&t@élcr@g@iﬁ aa%O’é‘Fﬁj’éso‘Jé}é‘?‘ %ﬁ%gl&, ac

dextrins); [ i 1 i i i bul i ns);
RREE Elﬂﬁte((a oﬁ%ﬁ%uﬁ?ﬁ%é&?g%hfﬁ%ﬁffeﬁ ehidhial b6fatd, BIEdASREAR! )

col oring; flavoring nts, emul sifying agents; hydrophilic
pol ymer s ( sUtiis-HE ! IGrgied, phiosphbtey,ratiedriodgane) acidsdybulking egands (sugh at

pol ypeptides; salt-formn unter jons,(such,as,sodi - R vatives
(such as benPaMK PhWEﬂ‘?FgFﬁ%@t}“W?bgﬁuCh éieﬁ‘,yleélﬁ?‘flg‘g’r‘%%? r%%:?%tgg(?éﬂ ner osal ,
phenet hylo al GoipA)). ERhAYRRR SRR sudt SRukRReapaPvinylphioldw] bitme, sor bic
acid or hydrogen peroxide); Solvents (such as gl ycerin, --praqpylene glycol

or pol yet hyl eméodgkirimairhydexypiopsl-eestreyeodesian; BEeraamaneserchardesy sorbitol );

suspendi ng agents: .surfactants £ ) -0 cs, PEG
sorbitan est g‘f'gc,(’ﬁ?f cfe>§§838§x€re%aﬂ§%e/ﬁ¥\§éss %@‘ﬁ\y%%ﬁnéaoﬁ %@‘@%‘%?{/g%#ﬁgt e 80,
triton, tropRidi@ st aslsefini Bibamir elads beimhunégibmiimply cploriag afbdvoring

enhanci ng agents (sucrose or sorbitol); %o i,gi té enhanci n%l agents (such as
al kal i net al anbdijuiiag agentsfeariuiiyne agsais: hy Paﬁ ¢ BRYMsH CHF® de, manni tol
sorbitol)g del. i _— o P &t dphatepaceut i cal
e B e e e U

Gennar o, ed. jonMstich Bsibddimh); poesCompiaesy(suchB denzalkmiwpchieside diearaiaceut i cal

composition \é\éild,l salqulg:e'c}c?c{, rtﬂigx%xgosgl¥ pl?er}l%thsyll( Iallcl)l(laoq, methylparaben, propylparaben,

chlorhexidine, sorbic acid or hydrogen peroxide); solvents (such as glycerin,
propylene glycol or polyethylene glycol); sugar alcohols (such as mannitol or

20  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 vehicles; diluents;

25  excipients and/or pharmaceutical adjuvants. (Remington's Pharmaceutical
Sciences, 18th Edition, A.R. Gennaro, ed., Mack Publishing Company, 1990).

The optimal pharmaceutical composition will be determined by one skilled

in the art depending upon, for example, the intended route of administration,
delivery format, and desired dosage. See for example, Remington's

30  Pharmaceutical Sciences, supra. Such compositions may influence the physical
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in the art dependi ng upon, for exanple, the intended route of

adm nistration, delivery format, and desired dosage. See for exanple,

Remi ngt onwe 286s/Rk@pmaceut i cal Sci ences, supra. Such compesiusheBss3vay

i nfluence the physical 69 WO 2006/ 045049 PCT/ US2005/ 037911 state,
stability, rate of in vivo release, and rate of in vivo clearance of the
specific binding agent. The primary vehicle or carrier in a pharmaceutical
conposition nay be either aqueous or non-aqueous in nature. For exanple, a

suitabl e vehicle qr..5 carrier. may be water for injection, .physiological
sal i ne sol utdf sé%llé‘iyt fa?‘? %ﬁ’ﬁlv’voc,rg]iﬁésﬁr @é‘fpﬁaﬁaqu’? Ivﬂ’f’c‘f‘,?eabad’gg f’f)ﬁ’&‘? SB%}B? ement ed
wi th other ngh&hpakéntcomnmon in conpositions for parenteral adm nistration.

Neutral buffered saline or saline mxed with serumalbumn are further
exenpl ary vehi cl ebhe @imaty vshishptraayier jiha pherowaeytical canpgssipntmanke conpri se

Tris buffer g U . 0-8. or acetate 1 u pH 4.0-5. 5,
whi ch may fuefl[}}?ggﬁ}#\)g?g}d%oné%qr%ﬁ?%s&fl ngfﬁrea 1ilourietx %%P g:’ gfgﬁgagg \feﬁ?cgy{)%er efore. In
one enbodi negkri@fmiyiee wars SitinjectiorNph@ivlodtaldhlg: oheivh oraaifuidi tions my be

prepared for storage by m xing the selected caonmpositjon having the desired
degree of pufearebfosaina f%m, pessily pepmiementedbwith GHISE Batansly GogiBmn &

Phar maceuti c i , ) b3 : § OF fria ke or an
aqueous 15 S%mﬁ? gﬁ;&{gg%&aﬁéeﬁf{raﬁ?gﬁ %‘%ﬁ%ﬁ?g }ggélgfﬁ% 9%%3‘8%1‘“%3’5@‘8@% or mul at ed
as a | yophi | mpatevithusirmg alimorio pre fattberesxemplaenvehislag hOter exemmpaw. The

pharmaceutical co si.tions .can be selected_. for.pare r delivery.
R ot Vel P e SRor AL Fiyprise 1o bubeeel RoRCRA Tk, Srachile o
enteral el hyRirbr a6 phss. 00598, Whictimbhpblther BRIIRIsBLEB] bva sui@Bleal | y, or
vaginal ly. The 20 preparati on of such pharnmaceutically acceptable

conposi t i onssubstitutet thetefaree Insaiel gmbagimeriof dhetpresehinvertian bindmg agetponent s

are present in _concentrations re ccept t [ te of

admi ni strati 6n- p%g}oné?fwe&re%ﬁ%]%F atofeﬁgg%?jsnglgmgghﬁwsﬁl%tt%?%nﬁohgmgorrposi tion
at physi ol oghfahg ikl desiredtdegtde @ipliityl itkesptivral foymuabh Ygsits (RemifAgtphls 25
range of from about 5 to about 8. Wien parenteral. admnistration is

cont enpl at edPharmaceuisplaysitnces surgnpoibe foranefl & lypphiliged ¢ake BT an R4HFEKE | on nay

be in thes fogdp@l,. 617119%'&8 migﬁiﬂg 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
delivery such as orally, aurally, opthalmically, rectally, or vaginally. The

20  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
the composition at physiological pH or at slightly lower pH, typically within a pH

25  range of from about 5 to about 8.

When parenteral administration is contemplated, the therapeutic
compositions for use in this invention may be in the form of a pyrogen-free,
parenterally acceptable aqueous solution comprising the desired specific binding
agent in a pharmaceutically acceptable vehicle. A particularly suitable vehicle for

30 parenteral injection is sterile distilled water in which a binding agent is formulated

as a sterile, isotonic solution, properly preserved. Yet another preparation can
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parenterally acceptabl e aqueous sol ution conprising the desired specific
bi nding agent in a pharmaceutically acceptable vehicle. A particularly
sui t abl e wehnvedmsdsor 30 parenteral injection is steril epdiraisedososzonnt er in
which a binding agent is fornulated as a sterile, isotonic solution,
properly preserved. Yet another preparation can 70 WD 2006/ 045049

PCT/ US2005/ 037911 involve the formnmulation of the desired nolecule wth an
agent, such as injectable m crospheres bi o-erodi bl e particles, polyneric

Corrp_ounds (pﬂltlvﬁiv%(ﬂtté 4a918n opﬁle%ggf Orlpi(lélac CI d ‘an ag? %ucg wgcg;?b fes, that

provi des for contror gease finhi ch may

then be del i iidrespheies, o deqible ipajtields] @lyméridydhpruads gooayaaalcrmw al so be
used, and this may have the effect of pronoting _sustained duration in the

ci rculat i on. PEYB¥Foli Acidibeadsos ligosasmes; that Prﬁt’lrdﬁﬁifﬂftﬂi“‘o‘f@ném“e@ﬁfe desired

I I t ct,
ohar mmceut | oA s dTeleaRt G ahep Ol il B e ETored BeALIEHIERBET L e
f or mul at €1 i Hyalgroedaacid alayitaisorbs, used, aﬁét}abhmymavel(he pffysstl aflp&gnmaigl y

conpatible buffers such as Hanks' .solution,. ringer's. solutio
e s

or
physi ol ogi caftS{pilfdrdEstoR 18 S cisulatigne Otker ishitable MgansdOs erarsivstiongt cont ai n
substances tfildesifsd BaREulk h%lﬂﬂe%ﬁ@?dn?a)blé)éruéG@ln@éﬁ?ﬁ@ﬂééson such as sodi um
carboxynet hyl cellulose, sorbitol, or dextran. Additionally, suspensions of
the active corrpohnmpthmysmet ph@rpmedlcalsfoapp}abpma mteblglfblyparmt@@k i on
suspensi ons 5. Sul ophil.Le. sol vent s include fatty
oils, such a%&mlgésgﬁéo%may bS& &%ﬁ?‘ﬁ&?q&e?%%oﬁlgﬁ d)r%tgfagfysl such as et hyl

ol eate, 101 gpyeibgedly @mpatipRvumRs sublphs Hhhl' sblaedry eiakdrBRbutidA] dto pol yners
may al so be used for delivery. Optionally, the suspension nay also contain
sui t abl e stablnbfsw;l@%lga brbuffseast saling, Aaugosa snicqtion sygnenBions Mgy cofftainthe conpounds
and al | ow fog r IS t ns. 20 In

anot her errbodu %é% tﬁﬁqﬁlaééﬁggheea‘tlls%aﬁyé%tr?%g{s}%b%ﬁ%éﬁnsggh %504 ?1 owwl ated for

i nhal ation. é&aboxynaniptleclldo, satbiigl, agdextrama ddiiohallyyshgjeasiomsofahelr y powder

for inhalati on Pol ypepfide or nucleic acid. nolecule inhalation solutions
may al so  be?$tYESOMBPRASTBHPEPBRBELERI FRFOBTBHC ASE BNSSHOYBISPERNSNS. | n yet
anot her 0 , AeRel AT i stration
S A G R g L R R L

descri bes pusynthesicfattieadid estgrs ofuch ahethiyloalbdts, triplyicérided, g@rlgposomess. 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
of the compounds and allow for the preparation of highly concentrated solutions.

20 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,
solutions may be nebulized. Pulmonary administration is further described in

25  PCT Application No. PCT/US94/001875, which describes pulmonary delivery of
chemically modified proteins.

It is also contemplated that certain formulations may be administered
orally. In one embodiment of the present invention, binding agent molecules that
are administered in this fashion can be formulated with or without those carriers

30 customarily used in the compounding of solid dosage forms such as tablets and

capsules. For example, a capsule may be designed to release the active portion of
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It is also contenplated that certain fornmulati ons nmay be adm ni stered
orally. In one enbodi nent of the present invention, binding agent nol ecul es
that ar ewedoignssdsered in this fashion can be fornul at esdcwiusboosnsmwitt hout
those carriers 30 customarily used in the conpoundi ng of solid dosage forns
such as tablets and capsules. For exanple, a capsule may be designed to
rel ease the active portion of 71 WO 2006/ 045049 PCT/ US2005/037911 the
formul ation at the point in the gastrointestinal tract when bioavailability

is maximze e | nal agents
can be i nclgl e%tﬁgtfam l?‘lit'etlgagtrgt 1gb50$a%flll>18ﬁest6 ﬁt"lﬁ&ﬂkligrllzdﬁgav 8“1 lyﬁol ecul e.
Di l uents, fmaxiedizaigsd ﬂr@-\ﬂymhicld&graﬁ%dﬁ is\WeixBsized! egédlabxhe& agd:rlt§carl weori cants,

suspendi ng age 5 tablet disjntegrating agents, and binders may al so be
enpl oyed. ll’ﬁlﬁ‘%%’lal”é‘éarte alseprsonat, gllfs bipging geent mAleAUS: SPHUEon can al so be

formul ated ugingiy F,%gqﬁe %gah YRS aBleSikatublisnds, Wl mlsﬂ rltsn the art
in dosages suitabl’e tor adm ni strati on. Suc carriers e e 't he

phar maceut i ctablet disimpegsatingmgents pandebifideramhpbisd basmphtyeédt s, pil | s, dr agees,
capsul es, liquids, 10 s urrie ensi onﬁ,gband the liKke,

els .y uspe
for ingestion by l)lllagmﬁﬁ‘f‘lt‘gf‘lltco HQE"?SIPH% éﬁfqléaml%lt@g‘ﬁl‘é?’?ﬁ for oral use can
be obtai ned fiMmaed usupHHaRthAGuBediy\RcGRUMOBEisrsWdl ki i thest B ent and
processing the resultant mxture of granules (optionally, after grinding)
to obtain tatvseges witable é‘geséalcednemstrat&m Budll earriers enabde thephemmacheticadided, i f
desired. Suifa e u c f|IIers
such as sugalr"onl%ll’osltl n%g? be llo'rx%ulate a,sqagoul%t? ﬁs ral%g %%ﬁu%salrﬂlnéog%f’t ol ; starch

from corry wheaps, s, sdspérl%tdm,s,ahl’dtﬁé hileg, f@hﬁgésaon bszﬂlelpdneﬁte, such as net hyl
cel | ul ose, hydrOXéﬁropylnethyl cellulose or so
car boxynet hyl cel | ceugigapTepasatiarg fforPral ussican h%abt@magélea%&hq and

proteins, Su&llnblﬂﬁ‘l 1% %dln;%ﬂﬁl%%%th%&‘@gﬁx&eﬂ ?&’ess‘lﬁ?fh@trgﬁlt%t' ng or

solub|I|2|ng agent as t e ’Cr 6951 I nk pol yvi nyl
pyrrol i done, magare, of@(ﬂuklsgﬂoptl(maliy:,l aﬂteogrmdmg)atbtobtalnetablﬂs orsliadee@sresodi um

al gi nate. on with sujtable coatings,
such as cong'g?ﬁ% ?‘B‘ﬁ‘%lﬁ’éé‘l‘n g%‘l“filego‘ﬁge“ LHt Xﬁlpé%‘t%’élﬁlugl:n gum ar abi c,
talc, pg bed?M«lleldEaft@bl HtoRgn fifdksPRRRkhs gf‘éars RRINEMEBRE s@ir¥éo! . and/ or

titani um di oxi de,” 25 | acquer sol utions, and sui tabl e organic soI vents or

sol vent mi xt upa@gtol,[;p@@d:ﬂﬁog starch from corn, wheat, rice, potato, or other plants;

cellulose, such as methyl cellulose, hydroxypropylmethyl- cellulose, or sodium

carboxymethylcellulose; gums, including arabic and tragacanth; and proteins, such
as gelatin and collagen. If desired, disintegrating or solubilizing agents may be

20  added, sucl1 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
concentrated sugar solutions, which may also contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,

25  lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be added to the tablets or dragee coatings for product identification
or to characterize the quantity of active compound, i.e., dosage.

Pharmaceutical preparations that can be used orally also include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a

30  coating, such as glycerol or sorbitol. Push-fit capsules can contain active

ingredients mixed with fillers or binders, such as lactose or starches, lubricants,
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pi gnents nmay be added to the tablets or dragee coatings for product
identification or to characterize the quantity of active conmpound, i.e.,
dosage. Rihernummasdscal preparations that can be used or aciywsadosmsionc! ude
push-fit capsul es made of gelatin, as well as soft, seal ed capsul es nmade
of gelatin and a 30 coating, such as glycerol or sorbitol. Push-fit

capsul es can contain active ingredients mxed with fillers or binders, such
as |l actose or starches, lubricants, 72 WO 2006/045049 PCT/US2005/037911

such as tal cufh [IRA0GShUMAERL S, A0KopARLIONA o2 RO LAGIRS, |0 SOt

capsul es, e active conpounds nmay sso or suspen sui t abl e
| i qui ds, sucfhealstlvac @:Irﬁpbuﬁdé may bé QMB«dyed)dSr duisppnided pﬂduytablb)liqﬁfte glciaol with or

wi t hout stabjlizers, ot her, ph eutical conposition nay involve an
effective quityioly ligui S’rﬂ)‘ﬂ\ﬁlﬁllpﬁg’ g@ she glyroh withyar frithowf $tabihemss t oxi ¢

exci pi ents that aA‘ﬁot%@f' é\l%@ngcefugéaltcgﬁl oSTHOH gtlﬁ'\;d?vé)én dift 1% auar@] Yy gf ssol vi ng

the tablets in steril ter r appropriate vehic %tions can
be preparked blmdunglatgemiosa niigtune wBhinbadddéc em«puemséhﬁtsra smuhbldéor theat are not

limted to, inert di uch car ate sodi um car bonat e or
bi car bonat e, "4 Bt%e Lig?blgt&@ Sgﬁb@% ai’[f‘l't%’rn i 8|Wﬁ§er’l‘6 nts, such as
starch, gel aipglepritte PéHAGIE,Zolutions b bCREhAIEd ROGTH Sosé With. aSuifiBRNES| um
stearate, stearic acid, or talc. Additional pharmaceutical conpositions

will be evi dexpipienss inediste, Butiarg vt linpiteditheingt dilugniss sueh %gafcarmua@pnams

i nvol ving bi ust aj ned- rol l.ed-delivery
formul ati onsgb%llng C%%gﬁ%t% HF%I‘;&;B gl lg‘itgsr?goaca\;%wl dt OSphra eof’ ﬁgﬂnd% sust ai ned-
or contril | esgetie buchrag stﬁ&&ﬂgelaﬁmcﬂ’ﬂ a@dtid; lop QFLBIFRiGBddehBIsEch & Ra@iestlinb| e

m croparticles or porous, beads and depot i njections, are also known to
those ski || E&RIpts, stearicacid, osde-f or exanpl e, PCT/ US93/ 00829 that descri bes

controlled rel eaﬁﬁdﬁfonﬁ%hghlﬁag éﬁm?(;dlg(fs%&fs%ﬁrbte'eﬂd%ﬁt tt)QEosregglllgg }1ﬂ very of

phar maceuti cal conpositions ditional exanples of sustalne ease
pr epar at i onsthend] uxdhldﬂ(g bmlp&omabrblemgdﬁiqdmg ageat mioteesles n fuseirdedr or of

i nci ude. PORGUER Pt fmftiont” FiBa: i et o b0 Ep

58, 481) , 1 £ oPQsHIRIIS oPEorktrolbdiaIN sy Afehk, Masg%'ﬁ@n@éa{?%lars%lgle%cﬁ%te (Sl dman
et al., Biopolynmers, 22:547-556 (1983))

( 2- hydr oxyet mwromlﬁawwcm@)be@@mgiedepet m;aﬂctlonsJ aIBj abyodchontat te thage s
15:167-277, skilled in the art. See for example, PCT/US93/00829 that describes controlled
release of porous polymeric microparticles for the delivery of pharmaceutical
compositions. Additional examples of sustained-release preparations include
20  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
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,
25  (1981)) and (Langer et al., Chem Tech, 12:98-105(1982)), ethylene vinyl acetate
(Langer et al., supra) or poly-D(-)-3-hydroxybutyric acid (EP 133,988).
Sustained-release compositions also include liposomes, which can be prepared by
any of several methods known in the art. See e.g., Eppstein et al., Proc Natl Acad
Sci (USA4), 82:3688-3692 (1985); EP 36,676; EP 88,046; EP 143,949.
30
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25 (1981)) and (Langer et al., Chem Tech, 12:98-105(1982)), ethylene vinyl

acetate (Langer et al., supra) or poly-D(-)-3-hydroxybutyric acid (EP

133, 988) .woSus@soaed- r el ease conpositions al so i nclude lpcpasesss37onhi ch can
be prepared by any of several nethods known in the art. See e.g., Eppstein
et al., Proc Nall Acad Sci (USA), 82:3688-3692 (1985); EP 36,676; EP

88, 046; EP 143,949. 30 73 WD 2006/ 045049 PCT/ US2005/ 037911 The

phar maceutical conposition to be used for in vi vo adm nistration typically

nmust be sterile. S be. S li.sh b ratlonthr h sterile
filtration menbr aig%ph%%?eu?&c Engp lélgf’?? B%Xseg f?ylgﬁ’ﬁvol “Balsgét?"é“n li zation
using this twidang rﬂmybé)ﬁeﬁlendmstrﬁ@&&d&empnshearbytfmr@ﬂiorfmkdl@wsfwﬂe

| yophi lizatign and 5 reconstitution. The conposition for parenteral

adni ni st r at | BHrabigy meabsasse YVhere theyrgptposition s Wepliliend, ptariizatigniusing | n
addi tion, pape {‘&s{hﬁhn% fl}%%%paﬁcg&?elﬂl%f'ﬁp@ th¥%r Bifowi %@R)ﬁﬂngﬁ& deontai ner
e or

having a steri access por anintr ouS solution bag or
vi al havifhg secshsipymn. diherco&@bkxaoby’orq;akmmalmdmlmsuratjomahhpbe steedli®e. Once the

pharmaceutical co itlonhsbee rmul at ed be 1OSoredin
sterile vial S’OB ﬁg&g tQr iy S0 Bﬁ%‘beﬁﬁdgﬁlong%%rem%fﬁl.u itiogg jepreral ag - _
dehydrat ed Oﬁlabéﬂﬁﬂtﬂéécﬁﬁﬂnmﬁfgasﬁm@ aé&%%r@tfb%xa{)ﬁ?é’ aRntRVeRGRR el ther in

a ready-to-use formor in a form(e.g., Iyophilize requiring

reconsti tuti srutien bag arovial hdvingiastapgei gerceate bya[hsém&ermloeniﬁaotimmmedle t he
present invention |s ﬁiﬂﬁ «ﬁct ed to |ts fotr {ium at5| yg[;e dose
adni ni stration unif & Eﬁ’%e%“gﬁ‘ ‘é%?}oséb%}éﬁsrk? BHIRY A% F BBt ai ner

havi ng aj@ri g@rdﬂﬁﬂ%ﬁhﬁ: vald aga S61GEBA sGPEhsibnalel, RaMil$i6n, 30li@Q#QO0US
formulation. Also included within the scope of this invention are kits

cont ai ni ng  dehvdrasedserdyerhitizedatesvdse r Serhgprnylptionsanay by viered efthergna | i qui d
d f |
Syringes, ancheshYSEHI AATL PR IRGHHNA IR AL ARRRENBREG 01

t he t her apeuadministratiexxt and obj ecti ves. 01e skill ed inthe art wll

appreciate that t a pri ate dosage |l evels for eat nment t hus vary
dependi ng, in parP \"}%S‘rﬁ &gpﬁéF‘?t\}’éYeé‘Hf’nf reCFeﬁdPé‘&f\ﬁ%n for which

the bindifng gaRANLiInFREEH- @os'escldf?l?ﬁlﬂgatféﬁ%it. tR8 kit Ha§ e@éh 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).

20 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

25  administration, and the size (body weight, body surface or organ size) and
condition (the age and general health) of the patient. Accordingly, the clinician
may titer the dosage and modify the route of administration to obtain the optimal
therapeutic effect. A typical dosage may range from about 0.1 mg/kg to up to
about 100 mg/kg or more, depending on the factors mentioned above. In other

30 embodiments, the dosage may range from 0.1 mg/kg up to about 100 mg/kg; or 1
mg/kg up to about 100 mg/kg; or 5 mg/kg up to about 100 mg/kg.
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25 adm nistration, and the size (body wei ght, body surface or organ size)
and condition (the age and general health) of the patient. Accordingly,

t he cliniwoanos/oasoaotiter the dosage and nodi fy the rout ecofusaghsioniost r ati on
to obtain the optinmal therapeutic effect. A typical dosage may range from
about 0.1 ng/kg to up to about 100 ng/ kg or nore, depending on the factors
ment i oned above. I n other 30 enbodi nents, the dosage may range fromO.1
ng/ kg up to about 100 ngy/kg; or 1 ngy/kg up to about 100 ny/kg; or 5 ng/kg
up to about 100 ny/kg. 74 WO 2006/ 045049 PCT/ US2005/037911 For any
conpound, the therapeutically effective dose can be estimated initially

either in cell cUFéMHNG cRRfpAMAd, e herapBititally BHeaive dosetande d¥tifBiedr at s,
rabbits, dogs, or pigs. An animal nodel may al so be used to determine the 5

appropri at e tetrlyither inesll crlige aasads pointaning! refelssush pamiemratsuch

i nformation . US e m Ses. an utes for
adninistratigﬁgﬁ%%gﬁgﬁgﬁgg'%%é&QQ%é%&%%g%gg&% eﬁk%ggﬁgiggﬂgﬁég in light of
factors r%l asgdopriaté bencestudjoaahngecndironts 9f hdramismation. SDochaigérmation

adm nistration are adjusted to provide 10 suffi@;e%t,Levels,of the active
conpound or £& theit it wier to Aeterpiar Macvbdosecand eutes e PHAEIHIGN iBe t aken into
account i ncl pgdgadshe severity of the disease state, the general health of
t he subject, the age, weight, and gender of the subject, tine and
frequency of admi hheexast demage willibe doedniinedt indiphs df facwacteiated wehsi tiviti es,

and response.to therapy. lLong-actin har maceuytical co itions may be 15
i ni ot or ed UGt (T GealRUY, RvePHARRIR Sl R BRI G on t he
hal f- |ife andfickerAeads 6f thebetiwf conlRuldbi ioGHAiAfaid Bk MdbiAld Frect. ThRtdr§ equency
of dosing will depend upon the pharnmacokinetic paraneters of the binding

agent nol ecuthat nay bhéaken inta begouphingkidel thepgprritsiof the discagmysetsi the generals
adnln|steredhgﬂ&kk%ﬁa%Bﬁ%gﬁgl%¥g§%%ﬂggﬂég$%¥g§§%gégge&h&mg gared ef fect.

The 20 conposition na s”a single dose, or as
mul tipl e dos@squenay of fninieation, déid dodiitdfdtion@y)creidtioatsendisvidos ageés) over
time, or as a continuous infusiogn. Further refinenent of the appropriate
dosage is rolFSPOISE P heE®y- Lapgnasiyg phaemacsytieal SomRgsians®aBbe ai ned t hr ough

use of appr opgh et eery 830 91ass, egé}S' Qveek, or biweekly depending on the half-

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
20  composition may therefore be administered as a single dose, or aé multiple doses
(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. o
25 The route of administration of the pharmaceutical composition is in accord
with known methods, e.g. orally, through injection by intravenous, intraperitoneal,
intracerebral (intra-parenchymal), intracerebroventricular, intramuscular, intra-
ocular, intraarterial, intraportal, intralesional routes, intramedullary, intrathecal,
intraventricule_lr, transdermal, subcutaneous, intraperitoneal, intranasal, enteral,

30 topical, sublingual, urethral, vaginal, or rectal means, by sustained release systems
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25 The route of adm nistration of the pharmaceutical conposition is in
accord wth known nethods, e.g. orally, through injection by intravenous,
i nt raper iwoneao4sosont racerebral (intra-parenchymal), PCT/US2005/037911
i ntracerebroventricular, intranuscular, intra- ocular, intraarterial,
intraportal, intral esional routes, intramedullary, intrathecal,
intraventricul ar, transdermal, subcutaneous, intraperitoneal, intranasal,
enteral, 30 topical, sublingual, urethral, vaginal, or rectal nmeans, by
sustained re tens, 7 2006/ 04 9 P 1037911 . ar by
inplantationbﬁgiﬁ%%%ﬁa é#gw %!ﬁﬁgr,é?ggigé%ggéiéﬁgﬁggg- e@é“@ﬂﬂ?ﬁpstered
by bol us i nj Bebolaningéctiondt bontushsly By infadivsi @y implabiatiofildb@eé.at i on devi ce.
Alternatively or additionally, the composition may be adm nistered locally
via inplantation Aftematieslyprpditianslicfée compasivemmay e pimpistered lacatler i al on
to 5 which the. | . I d. Were an
inplantationoﬁéeﬁggﬂﬁgnggég%“?ﬁgﬂgg§?§§qﬁ%§§@%pl . éﬁggﬁagﬁ %ﬁg§§ sui tabl e
ti ssue dr owheh,thadatirddhiokenie ok bedreatderied od emmpadatbd Weherdom vi a
di ffusion, tined-release .bolus, or continuqus. admi.nistratjqn. .In some
mlanied

cases, it maiMRIEAEY Jevigeds pepdyths dsyise maydisa ROSSY SRS 11$5U€ 10 an ex

Vi VO manner . of ftgstiGid 4B 6Lthe deSitddSmolbbiliS HRAS be Via AFBISH0S, dihél-rdide been
removed fromthé patient are exposed to the pharmaceutical conpositions

after whi chbelhs oz epntinuons admisistratiell.or or gans are subsequent!ly i npl ant ed

back into the patjent. |n qther, case bi ndi ng agent which.is.a

pol ypepti de can b%%1 RN ‘i?é?selg nﬂﬁ?’ belc%s'ir%’%? g"n‘t‘%eﬁ’g‘a%’g*}cf gtilcr"i"1i CErP %Stl}f(wgtm have been
genetical(y &gl ieeh@bnertsh REhBtRads, call§ hissias, dripgmsdies aavdigdnherein, to
express and secrete the polypeptide. Such cells may be animal or human

cell's, and nigmayed fignbihe gaticnt arpepppenddg digsphagmaseutien) spmpesitionyfieanal | y, t he
| be,,| ' | :
cell's may beytymfd @élfs,zt%sﬁes a{ﬁdﬁr g?%%g%/ Q%:ds%lﬁgegﬁérﬁl | 1§ﬁ)é§“€dgﬁa%k%t8%

i mrunol ogi cal response, e ce e encaps avoid infiltration
of 20 surroupatieng ti ssues. The encapsul ation materials are typically

bi oconpati bl e, sem -perneabl e polyneric enclosures .or nenbranes . that allow
the rel ease of t hﬁl Otb‘?rcftaé‘?sna LW‘SB@C%E’@)WIHEIB lsﬁr@a@ﬁpt‘fiﬁé% n%r]‘lYE‘te M of the
cel I's by14 hejRabhhigiyceftainB@H N hat BRILRER Plnel¥alBt Bfined Rl hdiRhhRihofl@glars from
t he surrounding tissues. 25 Conbi nati on Therapy

as those described herein, to express and secrete the 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

20  surrounding tissues. The encapsulation materials are typically biocompatible,
semi-permeable polymeric enclosures or 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.

25 Combination Therapy

Specific binding agents of the invention can be utilized in combination
with other therapeutic in the treatment of Ang-2 pathologies. These other
therapeutics include, for example radiation treatment, chemotherapy, and targeted
therapies as described herein below. Additional combination therapies not

30  specifically listed herein are also within the scope of the present invention.
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Specific binding agents of the invention can be utilized in conbination
with other therapeutic in the treatnment of Ang-2 pathol ogi es. These ot her

t her apeutwooéenakmde, for exanpl e radiation treatnent, ehenstésnapy:r and
targeted therapies as described herein bel ow Additional conbination

t herapies not 30 specifically listed herein are also within the scope of
the present invention. 76 W 2006/ 045049 PCT/ US2005/ 037911 The invention
t hus i ncludes adm nistration of one or nore specific binding agent of the
invention adm nis t s [ j: i [.ON Wi .0ne or nore
additional ly sui tZﬁ% glq/g%tgorﬁti] % l?l@glgg{i&{)néﬁ%rag%mgﬁ@tdgr%lciadég5%ec:cbft}cgli) ! ?\1 80 a
regi men sui t adgeneof the inveatiomadhinaneed to thBksné patiendmscontiationetith one or

adm nistration of 5 a ﬁgeci fic binding agent of the jinvention and one or

. h
more sui t abl porgdditionali syitab agqgﬁ_(g)? ?F}Chth‘?_élgtaé‘f‘%m‘eﬁeélr?&&?rﬂ@fgttpﬁ _
adni ni st er edreofifith si§QBEYDS B mAHEARER! This iea&des%feﬁgimg?&cgﬁfﬁ%ﬁaaaﬁ ??'s; y

si mul taneous admi ni stration of one or nore specifi ndi ng agen
accor di ng t oa spesifichinding egerd ofl therinventiomand omgloli howmrsalthbie sgintsabAsused

agents(s). 10 As used herein, the term "nen-concurrent’ adm nisiration

enconpasses Q%{ﬁlﬁi ﬁﬁeg?lg’rsi ﬁ&n%‘ﬁrén@ a%’ﬂ’_rnggt%rgﬁl e%'{qcfQH‘BirWé?Fﬁ(Bn’é‘ngﬁPo%cco_rdi ng to

the inventi OghcdRfpassuBstfitidNB semalkhcbhOmhihtratiod e orafnt §gekifiat different

times, in ané order, whether overlapping or not. This includes, but is not
18

linted to, Biadugrsepni(s)eeeadingin theduventionandenrs oraneradditiopabt suitablgt ment , or
over | appi ng aé?%%went) wi th the conponents of 15 the conbination, as well
as reginens | I'ch the drugs are alternated, or wherein one conponent is

e L g e e g

and by the sadfBin®terfigfdneloefioré Sulédive Bindathdgehsidcaidindto théinkerittod dhd
enbodi nents, the conbination therapy conprises a specific 20 binding agent

capabl e of bPRfRIBOIARgdionally witablemaentey, andifferent timessin apyerdesawhethenal
anti - angi ogepi . S: . . 0 i1 fh yitro
synt heti cal | §Ve§1r"‘g€§9té’é“@‘}%?ﬁ%ﬁ?ﬁgéﬁg’sﬁs?ﬁ {olrllrgl,ﬁtg%%t’ %%4518%??(13&51?:%%” e|7n(~t:; N DI ndi ng
regions, rask grouedtine®ts post@atmoemhion averduppirgecacnatygith @se ddngiomeiits of n

11 ost el o S CaMATBHOngs AN EB IS CarE Do iHeHLBEAHETSD ARt may
act to inhi byfe Ympthbb 8iifRinidiSted HBGEmI Endthe other(s) are administered
intermittently. Components may be administered in the same or in separate
compositions, and by the same or different routes of administration.
In certain embodiments, the combination therapy comprises a specific
20 binding agent capable of binding Ang-2, in combination with at least one
additional anti-angiogenic agent. Agents include, but are not limited to, in vitro
synthetically prepared chemical compositions, antibodies, antigen binding regions,
radionuclides, and combinations and conjugates thereof. In certain embodiments,
an agent may act as an agonist, antagonist, alllosteric modulator, or toxin. In
25  certain embodiments, an agent may act to inhibit or stimulate its target (e.g.,
receptor or enzyme activation or inhibition), and thereby promote cell death or
arrest cell growth.
Chemotherapy treatment can employ anti-neoplastic agents including, for
example, alkylating agents including: nitrogen mustards, such as
30  mechlorethamine, cyclophosphamide, ifosfamide, melphalan and chlorambucil,

nitrosoureas, such as carmustine (BCNU), lomustine (CCNU), and semustine
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receptor or enzyne activation or inhibition), and thereby pronote cell
death or arrest cell growth. Chenotherapy treatnent can enpl oy

anti - neopivexvesm4s@ent s i ncl udi ng, for exanple, alkyl atipog/usgesios7o11

i ncludi ng: nitrogen nustards, such as 30 nechl or et ham ne, cycl ophospham de,
i fosfam de, nel phal an and chl oranbucil; nitrosoureas, such as carnustine
(BCNU), lonustine (CCNU), and senustine 77 WD 2006/ 045049

PCT/ US2005/ 037911 (net hyl - CCNU) ; et hyl eni mi nes/ met hyl nel am ne such as

t hri et hyl i T ne, t.hi .de (.t hiotepa),
ot byt eV BTN bl R SRR AT G E00) 1
triazi nes suCltEMy tdeth@ena zhioghosphdrhiG)de (Gibtep®) RdxahetigdmelagindiHMgM, ol i ¢ aci d

anal ogs such as nethotrexate and 5 trjnetrexate, pyrjmdine anal ogs such as
5-f | uor our ac?lFrftaml%Fd?r@lﬂ)élo%fﬁ?qtiﬁ Sreh as peswiipndppFBes Woh 8% fararbarsi nosi de
(AraC, cytar Gi’f I@g) antiﬁie?zﬁ)%ﬁi/ets'iﬁjdlﬁlﬁn%%lﬁi efcidjéxfcaloﬁgrs%eﬁw Wtk llaliangPur i ne

anal ogs such as 6-nercaptopurine, 6-thioguani e, azathioprine,

2' - deoxycdof otrmyetierate pminniginetanalpgs sirchtak Safiyodowagih oftydradiemly méding, EHNA) |

f1 udar abi ne pho ate, and 2-chl orodeoxyadenpsin cladribine, 2 10 CdA);
na;J ur al :or odgﬁ?éggﬂl& QPSR %fﬁlflf‘?ﬁlfl%&}rééé?)ﬁﬁ@ 'é‘ﬁ)eﬁ'aggqﬁ‘g]b‘ﬁ{z xel , vinca
al kal oi ds in@ihusioaeowcpmiﬁ@,gjuﬁﬁe M8 sukh B TeLBbIcRRop@itd, YitRRESAMMd)E,

taxotere, estranustine, and estramustine phosphate; ppipodophyl otoxins
such as et opgihdepringng’ -desnypafsimaecin gnentasiatin), ctythngbydraxyromyladempei n D,

daunonycin ( I Ln xorubi cin, . i toxantrone, i darubicin,

bl eonyci ns, E}ﬁﬂggﬂ;}%ﬁﬁlﬁra inl}letpg’rgs rrf/‘gef% ‘!?f%“’m“f‘)’SWéFmi‘ ﬂea(:g%%gg?af nyci n;
enzymes KuchCaa); naasipredicnaaeding ahg@itead drupge sphnspatiidkdlj @hca such as

i nterferon-al G CSF and _GMt CSF; . m scel | anegus agents i ncl uding

ol a1 1 um o GURURSPHTEBHEPBREEF QLG erieingphatYinorgiuhcs dBER.at | .
oL ecenc apghy S LB OB AL S . g
(M H and prachehipazside anabiogoosmoh b edimeupgn 85 dantenywircfrubidomytiay,ane (o, p-
adr enocor 1 cOSRENINE: BHPSGARSH CTIREH HEoBP i MisHE> SHAT DA Ut s
dexamet hgss ongiBRgciall RRPAKLSHPER Sfynit 98ESdsiNasirdyime; IAbGXNPr 0gest er one
caproate, nedroxyprogesterone” acet atye and negestrol” acetate] estrogen such
as response modifiers such as interferon-alpha, IL-2, G-CSF and GM-CSF;
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
20 (MIH) and procarbazine, adrenocortical suppressants such as mitotane (o,p’-
DDD) and aminoglutethimide; hormones and antagonists including
adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; progestin such as hydroxyprogesterone
caproate, medroxyprogesterone acetate and megestrol acetate; estrogen such as
25  diethylstilbestrol and ethinyl estradiol equivalents; antiestrogen such as tamoxifen;
androgens including testosterone propionate and fluoxymesterone/equivalents;
antiandrogens such as flutamide, gonadotropin-releasing hormone analogs and
leuprolide; and non-steroidal antiandrogens such as flutamide.
Cancer therapies, which may be administered with a speciﬁé binding agent

30 to Ang-2,also include, but are not limited to, targeted therapies as described

herein. Examples of targeted therapies include, but are not limited to, use of
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25 diethylstilbestrol and ethinyl estradiol equivalents; antiestrogen such
as tanoxi fen; androgens including testosterone propionate and

f | uoxymeswenosmssgi val ents; anti androgens such as fl utamiudeeoso37911
gonadot r opi n-rel easi ng hornone anal ogs and | euprolide; and non-steroidal
anti androgens such as flutam de. Cancer therapies, which may be

adm nistered with a specific binding agent 30 to Ang-2,also include, but
are not limted to, targeted therapies as described herein. Exanples of

2006/ 045045 PERPERRR Sy P a0 ARt CahithdS: ukhRe by

ther apeuti c Hmited afinRfuse, imi@se-h@mab ¢hin@ire, CDR-gratted, tlﬁdlahﬁed AR Agly
mouse- human chi neri ¢, CDR rafted, hunmani zed and f ul I%/_ human antl bodi es,
and synt heti Euré"f‘ﬂ mibariss,, ﬁ&?tﬁﬁ‘i‘%ﬂltlbﬁdl‘?saﬁﬁ?lu@m%h"é&o lymitehigs those el ect ed by

screenin an re 5 not
lim te:j '? o0, ose %élcg{?% gﬁ%tlbgd(}gp%ﬁsur]%&%ﬁ EH?ot etl)drglrs"é\S Hnggde , CDC33,
muci n-1i ke gho)tdmmmltte; thpseawhick pirdeo rall s@fmmmtélasﬁeﬂ ICRENL, ADCBGFR)
present on tunor,.cells, andotlo ally induce t 0S ¢ and/ or

cyt ot oxi c. ef FUEN-13s glYfopFoteipe dsep Pa!\%fio t(caﬁ@éée P‘Bf b%tﬁtﬁ ) ERESHO PR y
anti bodi es ahgyricBld, 4A€o ﬁﬁ%@ﬁ?ﬂu@@%&ﬁogﬁﬁé M&B@&om%g?f?ﬁr@ﬁu%r used to

treat breast cancer and ot her” 10 forns of cancer, and ,
(rituxi mab), ceis\digplaying @ﬁmar@@mn&bemplawmtmmes@kam and LYMPHOCI DETM

e ratuzumab b us to.treat non-Hodgkin' s | h and ot her
1£olroms of cancer% ﬁtrasg%g%ﬁgwl%rp%hﬁ}lseeg tlél?@%@ﬁ%?%‘ég%ﬁél M

(I MC-C22H) ;  fdinSSAIMcer, ahd RIDUKBINTMREXXARAY), ZEVN TR T ibrih@sérharomab) ;. KDR
(ki nase domai.n 15 rece tokr)f i nhi bitors; anti-VEG- antibodi es and

ant agoni sts fixegan), ¥4 andd- M@@Q‘*ﬂﬂﬁ)(epf%{zpﬂlﬁ@@”m@d@

anti bodi es apgd a0t Lo g_gjﬁ(ge}%lkpgs 1%?[%&12 ﬁgd g@tﬁfet;d%qlgo}c *ng@%'ﬁ%? and antigen

bi ndi ng regions; anti g 2 receptors;
Tie-2 Ilgand@;enmianylandbcﬁﬁesaagm insfudd EMTUNTMEMCL(EMSD; RBSSAEnd Canpat h(r)

ol ypept | destcatLin) SBESEAR I JouTiasblospooepe RIK TimbE 8RS 1 el udi ng,
but not {4 m {eeehihg.inhibiors einﬁt@EGP%bMQ&HI:é gﬁsamta%uﬁ@tsqé gTBAl'Asﬁf\Nﬁ angecept or

Apopt osi s- 1 nduci ng Li gan In certain enbodi nents, sultable cancer therapy
agents are k NBWAK-dRAP); ant1 VEGF receptor antibodies and antlgen binding regions;

anti-Ang-1 antibodies and antigen binding regions; antibodies to Tie-2 and other
Ang-1 and Ang-2 receptors; Tie-2 ligands; antibodies against Tie-2 kinase
inhibitors; and Campath® (Alemtuzumab). In certain embodiments, cancer

20  therapy agents are polypeptides which selectively induce apoptosié in tumor cells,
including, but not limited to, TNF-related polypeptides, such as TRAIL (TNF
Receptor Apoptosis-Inducing Ligand).

In certain embodiments, suitable cancer therapy agents are known to be
anti-angiogenic. Certain such agents include, but are not limited to, IL-8;

25  Campath™, B-FGF; FGF antagonists; Tek antagonists (Cerretti et al., U.S.
Publication No. 2003/0162712; Cerretti et al., U.S. Patent No. 6,413,932, and
Cerretti et al., U.S. Patent No. 6,521,424, each of which is incorporated herein by
reference for any purpose); anti-TWEAK agents (which include, but are not
limited to, antibodies and antigen binding regions); soluble TWEAK receptor

30  antagonists (Wiley, U.S. Patent No. 6,727,225); ADAM distintegrins (or domains

thereof to antagonize the binding of integrin to its ligands (Fanslow et al., U.S.
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anti-angi ogenic. Certain such agents include, but are not limted to, IL-8;
25 CanpathTM B-FGF;, FG- antagoni sts; Tek antagonists (Cerretti et al.,

U. S. PublbDceaddmamsblo. 2003/ 0162712; Cerretti et al., U. BcTRsb@sin3id01
6,413,932, and Cerretti et al., US Patent No. 6,521,424, each of which
is incorporated herein by reference for any purpose); anti-TWAK agents
(which include, but are not limted to, antibodies and antigen binding
regions); soluble TWEAK receptor 30 antagonists (Wley, U 'S. Patent No.

6, 727, 225) ; n y r i } : aize the

bi ndi ng 012 i nt egraﬁ&r’ﬁyé’ ?@/(?m %éa‘ﬂgg@s‘%g%?t{é{hq‘gﬁ‘% R bR C 06/ 045049

PCT/ US2005/ 0&itixEi birkkiny fegtink,an ahlago2io 205 PaREBNos. 181524505 728,86 p3;0r and
ti-ephri i bodi es Li i ndj t ists (U.S.

Bt et Nos. S06b1 10559685355 87347, QUEE A pas b SmBERe oD S0

6, 057, 124 anghp¥Eei aéeﬂf?aslﬁeﬁﬂ%@@hérefrﬂ@ ﬁe%mlbodlés”&ﬂan\{ggﬂ:blﬂg gtrggléﬁs

descrlbed herein (e.g., antibodies or t'i gen bi ndi ng reglon
speci fi cal | ythat chE@ty biod bl irsoMBIEFVEGE epdeptoss ora hgdnddamdtingi ndi ng

regi ons ther eof uch VA G- receptor
agents (e.g." gé %58‘?@%“"@”3&‘&%%5 bl%ﬁﬁgmynga?‘ﬂ%@'y&gg F&4T y bi nd
thereto), E&gditd @y, Rintibsdie@amtiged Kinding rébnd ek PecifitalBbing &RRrdib))di ng
regi ons that g\em f| cally bind thereto) such as panitununab, IR SSATM

(gefitinib),E NERNIS &¢. Eoentihogies o5 antigeninding ragiepstthat Ang- 2 agent s
(e.g., antib ﬁﬁaﬁi bm@l%ér%%ﬂh’bq'ﬁ%&k@%ﬁ%é@ﬁ?ﬁw %%Ié ﬁb)bl ndi ng thereto

or to their receptors hase inhibitory
agent s (H g. TARGE\LDATH &eloﬁmba,nmug@mg 1 bhdhantivdnpePagens (klagtansipekidsforcal | y bi nd

and inhibit the actiyi gro factors such as .ant agoni sts of
hepat ocyt e g% %&eﬁ%l %%gméﬁpec F%‘HYE theretg.of; to dheinze QB 0F-§ Tiend

antibodi es on/Ta)l ARl TRLGNECIRBRYIBknS REEL BRI oPhflfkch s T ecept or

"c-met"; anti - BB ant agoni sts; anti bddi es antigen ing regions
to PDGF- BB Ibtydm@srﬁglamjthmﬁﬁkalba@ed andhinhiliipths activitycefrgrawth factoodi nent s,

cancer thera ents are e S..i hhi bi S rtai ch inhi bltors
ot ot hut h AYRBRRNE o AR RER S A (G argefib Sl

ci | engi tisle. ARG andGaRbodFey SraunY: exﬁﬁﬁhlﬁg%gaaas, th eaﬁamégo@@t@sodl um
(Glead Sciences, USA); Al hasta% (BIroAct a, %e_? Cel gene, USA,

US 5712291) ; racPRamamet”; erAr-PWﬁ BB@Atangssswméyes asfémtmmbnndn(gvf i zer, USA,
regions to PDGF-BB ligands; and PDGFR kinase inhibitors.

In certain embodiments, cancer therapy agents are angiogenesis inhibitors.
Certain such inhibitors include, but are not limited to, SD-7784 (Pfizer, USA);

20 cilengitide.(Merck KGaA, Germany, EPO 770622); pegaptanib octasodium,
(Gilead Sciences, USA); Alphastatin, (BioActa, UK); M-PGA, (Celgene, USA,
US 5712291); ilomastat, (Arriva, USA, US 5892112); semaxarii_b, (Pfizer, USA,
US 5792783); vatalanib, (Novartis, Switzerland); 2-methoxyestradiol, (EntreMed,
USA); TLC ELL-12, (Elan, Ireland); anecortave acetate, (Alcon, USA); alpha-

25 D148 Mab, (Amgen, USA); CEP-7055,(Cephalon, USA); anti-Vn Mab, (Crucell,
Netherlands) DAC:antiangiogenic, (ConjuChem, Canada); Angiocidin, (InKine
Pharmaceutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879, (Pfizer,
USA); CGP-79787, (Novartis, Switzerland, EP 970070); ARGENT technology,

~ (Ariad, USA); YIGSR-Stealth, (Johnson & Johnson, USA); fibrinogen-E

30 fragment, (BioActa, UK); angiogenesis inhibitor, (Trigen, UK); TBC-1635,

(Encysive Pharmaceuticals, USA); SC-236, (Pfizer, USA); ABT-567, (Abbott,
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US 5792783); vatalanib, (Novartis, Switzerland); 2-nethoxyestradiol,
(EntreMed, USA); TLC ELL-12, (Elan, Ireland); anecortave acetate, (Al con,
USA) ; al plve 286s/023¢48 Mab, (Anmgen, USA); CEP- 7055, ( Cephal ear/udznsisant i - Vn
Mab, (Crucell, Netherlands) DAC:. anti angi ogeni c, (ConjuChem Canada);

Angi oci din, (InKine Pharmaceutical, USA); KM 2550, (Kyowa Hakko, Japan);
SU- 0879, (Pfizer, USA); CGP-79787, (Novartis, Switzerland, EP 970070);
ARGENT technol ogy, (Ariad, USA); YIGSR-Stealth, (Johnson & Johnson, USA);

Lo hogen EUA) KRR (Eéﬁlel%:‘ﬁt@SA}!{%F?@Q&%?%E@%&W 25 4@den)( T N

UK); TBC- 1635, nc sI've Phar maceut I'zer;” USA);
ABT- 567, (Abbra‘smn, (SBﬁb1VBpﬂQQBmMP&ﬁc419stﬁ6‘Eﬂ B0 Béidhdes ratld)&t astatin,

AR mﬁﬁ&yﬁﬁ?@gﬁ%ﬁﬁsﬁl?éﬁl%yoéﬁ b dene g ST (lﬂ% A (Sosel.
ER- 68203- 00, (fsi¥fiv, Jhia). T/QQW%D)F(Ta{( f%ﬁ‘)b%R H%hz @éjls"%« Je&;glﬁ ra

Japan); TAN- 120 (Takeda, Japan FR-1 (Fuji
02233610)5 p0%23él6é@) phtdarfacdtor 4, RBpli@an USASAEP 47 12@)7 vaRylar enxkxtlnﬂlmt

endot hel i al h,factor an 0 ean nrrar can r t her apy,
(University %‘%“%\é%qﬁ% a&éﬁgBWtﬁ %ﬁenﬁﬁ%ﬁ% CIepY m@“ive(f%% ntech, USA);
angi ogenesi SSOmtm@abcbltrﬁr @'SA?ISBé%chu INXD, ((RlentdBX €IIAN sngidgaesis XL 647,
(Exelixis, USA); | phabbet a3 in egrl N, second eneratl on, (Appli ed

Mol ecul ar Evmhthli%ﬁa(Sfi@E NS Xt nthixelixisUSRA); Xl 687.t(Fueliss USAX i nopat hy,

Oxford Bio h idly, USA);
(CEP 7055, %"C%‘ ha%ﬁé’ %&f%gﬁs&‘rdjé}%d‘g%%%nhé éﬁﬁ’rgﬁ‘gﬁ\é"#@é@ Eﬁ@ oM Genoa

| nstitut# of USAmmrMaﬂmﬁmn'ebUSAl);@dny)theramgragﬁpaay S(Oxlﬁ(hﬂlBlbIOITedlcé,N chem a,
Australia); VEGF ant agonl st, .,(Regeneraon, and BP| -derived

ant i angi ogenPK); guzasipurin aydrochiqrides USAAN) ﬂr‘BQjeﬂ)%SA)\L%EI? a@ﬁsaﬁce%‘ialoéngl tide
(PINN), (Mergkal /Sanyﬁ@yﬁthe%ﬁhﬂaﬁ@é) BEN! E’@&lﬁ\f) tIMst}&&%@ Wgﬁfceﬁﬁ%éa%qf dinic

and Research Foundati on, "USA); cet uxi ma venti s rance AVE
8062, (Ai nohmltyb ang@gem:p;s 1mﬁb&dl0(4AlcbéIachustralaa$ééEGE ah@paonistt ory; New

Zeal and); SG Tel , _(.Boston. Chj ital,
Jon) AT 1edCcuenirpE SR BRI and B RaG el anl s eseis, SROMI AR Pos i al
USA) ; 2- et hss% ﬁigeam@tralléﬁeﬁé@nl&ftpthﬁ S1eFRASRGEA! MuntdgMechhiPai6474,

(AstraZeneca D 6126, (Angi ogene Pharnaceuti cals,
Umver51ty, Germany, Scripps Clinic and Research Foundation, USA) cetuximab

(INN), (Aventis, France); AVE 8062, (Ajinomoto, Japan); AS 1404, (Cancer
Research Laboratory; New Zealand); SG 292 (Telios, USA); Endostatin, (Boston
Childrens Ho_spital, USA); ATN 161, (Attenuon, USA); ANGIOSTATIN, (Boston
20  Childrens Hoépital, USA); 2-methoxyestradiol, (Boston Childrens Hospital,
USA); ZD 6474, (AstraZeneca, UK); ZD 6126, (Angiogene Pharmaceuticals,
UK); PPI 2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
(AstraZeneca, UK); vatalanib (pINN), (Novartis, Switzerland and Schering AG,
Germany); tissue factor pathway inhibitors, (EntreMed, USA); pegaptanib (Pinn),
25  (Gilead Sciences, USA); xanthorrhizol, (Yonsei University, South Korea);
vaccine, gene-based, VEGF-2, (Scripps Clinic and Researcth oundation, USA);
SPV5.2, (Supratek, Canada); SDX 103, (University of California at San Diego,
USA); PX 478, (ProlX, USA); METASTATIN, (EntreMed, USA); troponin I,
(Harvard University, USA); SU 6668, (SUGEN, USA); OXI 4503, (OXiGENE,
30 USA); o-guanidines, ( Dimensional Pharmaceuticals, USA); motuporamine C,

(British Columbia University, Canada); CDP 791, (Celltech Group, UK);
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UK); PPl 2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
(AstraZeneca, UK); vatalanib (pINN), (Novartis, Switzerland and Scheri ng
AG  Ger moyhoe/dusmsue factor pathway inhibitors, (EntreWeausti®8)37911
pegaptanib (Pinn), 25 (G lead Sciences, USA); xanthorrhizol, (Yonsei
University, South Korea); vaccine, gene-based, VEG--2, (Scripps dinic and
Research Foundation, USA); SPV5.2, (Supratek, Canada); SDX 103,
(University of California at San Diego, USA); PX 478, (Prol X, USA);

METASTATI N, re e in ) v S SA); SU
6668, (Sﬁét%ﬁmw&%"&ﬂ%@@é @?ﬁ‘g“‘gu ' r?;és/” 'Di nensi onal
Phar maceut i c@ll@yardSA)iversity, L[S0 AR 1 AetérfBb) (Earﬁlha)COhdﬁIiH an%a anesis) ty,
Canada) CDP 791M (Celltech Goup, UK); 81 WO 2006/ 045049 / US2005/ 037911

atiprimod ( p( qdaURRgBHokInRSS Iﬂésmltmen tiygooinhibeiosdPendrsprrySAYC 381,
Harvard U
e et oo PR B0 Ao M CaNAR) (i, Oy o

anglogene5|s aro hase i nhi bitor,

(Dendreony US4, (CailalshabiSdg; BAYNNES 26M§I(BWdr,eGerUfﬁAy) Adigkodidihf a i nhi bitors,
(Xenova, UK)

Angi oci di n, (I(’%H}Qr EE§A%U§@)(AH,& ?‘%%Zﬁﬁéym E@Zf (I’Er%‘e 6%?2:*‘?@ II?‘?%(S‘F R(raggg)r/z:h

Institute of cGhga] FahndREHhROKoreap Y HRGC@ Iy M RARe (ROATT LIKI T ne,
UK); EHT 0101, (ExonHt, "France (Pfizer, USA); CP 564959,

(OSl, USA); €1, csdlit, Feance)z 6P, &8596 (Pﬁa@oEEA) (e 4 564958 (O US&):; CKR): KRN

2ot hoxyest 13 81 (TP EREi0 el Sl RaSERN Gkt BRRI o7 i ¢y,
Net her | arals, Baswbr) JapapOdiag delivet g6 Fstdny, intehlar ABhethbyesibiont 1, USA); AAL

993, (Novartis, Swtzerl and) VEQ , cﬁ?ProteomTech ‘FSTQ tunmor necrosi s
fact or - al pha(EfﬁWMﬁdE b84); qngm%ﬂ‘éﬂastrl & Unguigrsaty ol ethgrl agAylinngspta 1248,

e A0 ARG, S A L
USA); MAD, KDIE,GI( dRﬂﬁbomé‘e&y $IS@QBtunL¢$A)3¢r051M§d1:,toradlpﬂ‘aaﬁh1lbﬁbﬁl (Ndtienel ei n
Johnaon, - USAJIstikEon Reme HSMRS s o 09 SUGBR IS RB 115
UGN T e e s
Hospital, USA and EntreMed USA); MAb, KDR, (ImClone Systems, USA);
MAD, alpha$ betal, (Protein Design, USA); KDR kinase inhibitor, (Celltech
Group, UK, and Johnson & Johnson, USA); GFB 116, (South Florida University,
USA and Yale University, USA); CS 706, (Sankyo, Japan); combretastatin A4
20  prodrug, (Arizona State University, USA); chondroitinase AC, (IBEX, Canada);
BAY RES 2690, (Bayer, Germany); AGM 1470, (Harvard University, USA,
Takeda, Japan, and TAP, USA); AG 13925, (Agouron, USA);
Tetrathiomolybdate, (University of Michigan, USA); GCS 100, (Wayne State
University, USA) CV 247, (Ivy Medical, UK); CKD 732, (Chong Kun Dang,
25  South Korea); MAb, vascular endothelium growth factor, (Xenova, UK);
irsogladine (INN), (Nippon Shinyaku, Japan); RG 13577, (Aventis, France); WX
360, (Wilex, Germany); squalamine (pINN), (Genaera, USA); RPI 4610, (Sirna,
USA); cancer therapy, (Marinova, Australia); heparanase inhibitors, (InSight,
Israel); KL 3106, (Kolon, South Korea); Honokiol, (Emory University, USA); ZK
30 CDK, (Schering AG, Germany); ZK Angio, (Schering AG, Germany); ZK
229561, (Novartis, Switzerland, and Schering AG, Germany); XMP 300,
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BAY RES 2690, (Bayer, Germany); AGM 1470, (Harvard University, USA,
Takeda, Japan, and TAP, USA); AG 13925, (Agouron, USA);

Tet r at hi owolydasey (Uni versity of M chigan, USA); GCS po®;ustidsysm1tt at e
Uni versity, USA) CV 247, (lvy Medical, UK); CKD 732, (Chong Kun Dang, 25
Sout h Korea); MAb, vascul ar endotheliumgrowh factor, (Xenova, UK);
irsogladine (INN), (N ppon Shinyaku, Japan); RG 13577, (Aventis, France);
WK 360, (WI ex, Cermany); squal am ne (pI NN) , (Genaera USA); RPI 4610,

(S 5% or S TR ! DV, (S B Pl OB ™ Fomok o

(Emory Uni vephhiYacopkd) US LS \@c@'&m@%ﬁiﬂ@o&lﬂﬂs 1 CIeRE S5 hs, \ngi o,
(Schering Aameernahég)) ZK 229561, (Novartis '%‘SWI tzerl and, andﬁScherl ng

AG Ger many)VasevetiggDiations Imuze%fﬂ@emmwmﬂmw -b3dIgLione XOMA, USA) ;

VE. cadher i n- S uTagbAes 2% Tnerahe TG Rh RS Ban e IRFREPO\D: | onal

I( $stl tut ESSJOEJS ah;rdaa#gwﬁﬂhbmm hﬁzas&il&elhdomhnmgmmhgwbemeptusm TZ 93,
sumur a a : TunStatin Beth | srael Hospit al USA truncat ed
sol ubl e FLT ?Wb&c@?dﬂséﬂ}\(ﬁ? %éﬂgﬁ%ﬂs Q?“?ﬂﬁﬁ?foﬁa(é?é} ﬂi“é’Eﬁ’BFEf;“dﬁ)l (Merck &

Co, USA); Ti %hﬁott'ﬁk Qégggh ?'?EQEH‘ RRati %s@ér@lﬁ’@&ﬂﬁﬂgh W}J§A) i, phi bi tor,

(Al egheny on an Resear c oundat 1 on

Benzengsul fOBQFEed@plfeﬁeﬁn@d‘lG(ﬁl-(éfC(hbiﬂﬂﬁ;eh}’l-) &@mﬂudrbm@ﬁwﬁeﬂ-hﬁobq)azal Hybyr azol - |
({25) - 2- am roRi 853 OR: (3 REROR 2 ppipey-yiroxy-N-{2-methoxy-5-{(12)-

2-(3, 4, %Gr'f@ih%&ylmly}) ggwkﬁWl bﬂf apaRiashimonRiesei@ghl ori de) ;

met el i mumab (pI’NN) ( |mTuno ulin tl - humantransformng grow h
factor .bet amzte(mummb )ﬂrmnamogmdomms@ aghntheman e#nsfonning gosghfi de wi th

huran, monoc! 808k () Bk ISR AT, R B LANRec SRR L 930

ant agoni st s kT NonGR6RPCAT P Ageyal-shin unﬁérmdmglgﬁm,mﬁco hgauaAK
ant agonl sts and TWEAK- R ant agoni sts_incl ud VEAK- R/ Ec; TRAIL; VEGF
ant agoni st s intsleykinng intgtleuliEds ‘&rllBBHlﬁ?P@’santlv‘lE@Brf’@E%‘ilﬁsr’ el udi ng

coras (al 2o N e ThRE BIP oag e el SRR aohi et al .,
J. Am Soc. antagonists and TWEAK-R antagonists including TWEAK-R/F¢; TRAIL; VEGF
antagonists including anti-VEGF antibodies; VEGF receptor (including VEGF-R1
and VEGF-R2, also known as Fltl and Flk1 or KDR) antagonists; CD148 (also |
referred to as DEP-1, ECRTP, and PTPRIJ, see Takahashi et al., J. Am. Soc.
20  Nephrol. 10: 2135-45 (1999), hereby incorporated by reference for any purpose)

agonists; thrombospondin 1 inhibitor, and inhibitors of one or both of Tie-2 or
Tie-2 ligands (such as Ang-2). A number of inhibitors of Ang-2 are known in the
art, including certain anti-Ang-2 antibodies described in published U.S. Patent
Application No. 20030124129 (corresponding to PCT Application No.

25  WO003/030833), and U.S. Patent No. 6,166,185, the contents of which are hereby
incorporated by reference in their entirety. Additionally, Ang-2 peptibodies are
also known in the art, and can be found in, for example, published U.S. Patent
Application No. 20030229023 (corresponding to PCT Applicatioh No.
W003/057134), and published U.S. Patent Application No. 20030236193, the

30  contents of which are hereby incorporated by reference in their entirety.
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20 Nephrol. 10: 2135-45 (1999), hereby incorporated by reference for any
pur pose) agonists; thronmbospondin 1 inhibitor, and inhibitors of one or
bot h of TWwe-Boem45049i e-2 |igands (such as Ang-2). A nunbectafs2e0slsBiit ors of
Ang-2 are known in the art, including certain anti-Ang-2 antibodies
described in published U S. Patent Application No. 20030124129
(corresponding to PCT Application No. 25 WO03/030833), and U. S. Patent No.
6, 166, 185, the contents of which are hereby incorporated by reference in

their entirety. i.t1..onal | na-2 .nepti podi - Q. kn i,n the art,
and can be foundp\legl,l‘téuf1 %?&eeﬁﬁir%@g%gﬁrﬁtg F&i‘h‘%dgﬁ%% %ginélg%dstoﬁﬁ%ﬁ%{\g]&@?on No.
20030229023 mbthekdqniddiafigofwes RS2 Apdibk -3t pieeti ) phtWeRBId2Y, 4dspghlanand
publ i shed U. S. Patent Application No. 20030236193, the 30 contents of

whi ch are hefsdiNmi(stitcsarohrsaechayids pentidelyean)nT ANel 1204 Bracetal-y.8.%H) -0

2006/ 045049 ' i ncl ude, but
are not |ini gégéﬂ ﬁg%ﬁg}?}ﬁm de anggﬁéoﬁgﬁﬁgiﬁtﬁyag%gl 8382@@'
(N- (2, 6- di oxbydeoxyprepylpy)1Patitbthly | pyrahe) 3,4-d¢d SgmtmmazeodBytokgls i 24 ed

ol ysacchari de_ pepti dogl ycan), TAN 1120 (8-acetyl-7,8,9,10-
et anydr o 6P HRERERh Rt Ot rgyd i pbl G EoRymlsgy2- (2 5
hydr oxypr opy biyt)¢arbbndiRbAYmByATAL Bydoldls; La)RabRyagRe] Bty 1 oxy] -5, 12-
napht hacenedi 6ne); suradista
(7. 7' - [ car bongihtiadgnedisnifpnic peiigtrasodiumysaltpISa] 3022 SU 301; SU 1498 ((E)-2-

di yl bonyl.i ni nof,1: et hyl «i H le- 4 2-di bonyl i ni bi s- 1, 3-
nanhi hal enedPuP TSRS e B h e alpfe Sy G3eRAY oa b b S0
((B)- 229, %(Z hp%namide);3 SISJ 1 l;133 ((41-(6,7Ed%mfth%llﬁ-lq)uinﬁxalinly]l)- 1,N_2-(b§nzeﬁledio}); ST 15|14; )

cyano- 3-[ 4- roxy- 3, 5-bi s(1l-ne et hy enyl]- - phen ro -2-pro
0 penam de),R@@ﬁ%s@@&-ﬂ_l@?JSM%WZ\_@SEBM%% ﬁeﬁgal’(ﬁfgh,(@&\gﬁﬁz%_ i ol I)o , ST
1oL SR 2R R rdl 23 Bine MR IF 5L RS O RS TS} sRRERE P

di met hyl - | H p§03; RESTINt RS bmedthyl ; 13-itidojayd)- 26 -hretigll-6nicneH-ifdoB36; RG
8803; RESTIN; Bﬁio N .

(3- (1- met hyl 3R 1 Edgroke-3,pydionep: R 123921146+ £AgthjadiazglydryD)-3-

3-yl) - 1Hpyr {)ﬁl{icfa%i_?n(yﬁ‘-ldi[9Qﬁ")ﬂuoﬁnﬁ&§?ﬁ%eﬁgﬁ-%46pif)ér_id?mé}ﬁﬁl_9j;g?ﬂlﬁzlgjd‘ré( g%sg:ﬂ- 3 15

pyridazinyl ]-N-[ triflgoronetgyl phenyl'] -"4- pi peri dinam he); p
hydr oxyl ase inhithioi progressierog)e esed gamess|peinamasiag@Ngg ((SHi2,2rdimeethyd t4-[[pNN)
((S)-2,2-di

(4-byr 1 dyl oxh PRI D BB Phony I hismmpshetnesb b ubsamicAEi MVaci 0) : nv
R N e e o A
acetic acid); NF 681; NF 050; MIG; METH 2; METH 1; manassantin B (alpha-il-
20 [4-[5-]4-[2-(3,4-dimethoxyphenyl)-2-hydroxy-1 -methylethoxy]-3-
methoxyphenyl]tetrahydro-3,4-dimethyl-2-furanyl]-2-methoxyphenoxy]ethyl]-
1,3-benzodioxole-5-methanol); KDR monoclonal antibody; alphaSbeta3 integrin
monoclonal antibody; LY 290293 (2-amino-4-(3-pyridinyl)-4H-naphtho[1,2-
b]pyran-3-carbonitrile); KP 0201448; KM 2550; integrin-specific peptides; INGN
25  401; GYKI 66475; GYKI 66462; greenstatin (101-354-plasminogen (human));
gene therapy for rheumatoid arthritis, prostate cancer, ovarian cancer, glioma,
endostatin, colorectal cancer, ATF BTPI, antiangiogenesis genes, angiogenesis
inhibitor, or angiogenesis; gelatinase inhibitor, FR 111142 (4,5-dihydroxy-2-
hexenoic acid 5-methoxy-4-[2-methyl-3-(3-methyl-2-butenyl)oxiranyl]-1-
30  oxaspiro[2.5]oct-6-yl ester); forfenimex (pINN) (S)-alpha-amino-3-hydroxy-4-
(hydroxymethyl)benzeneacetic acid); fibronectin antagonist (1-acetyl-L-prolyl-L-
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integrin nonoclonal antibody; LY 290293
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hexasodi um 5 sal

(8, 8' - [ car bofRA'H %ﬁ[c %gﬁofngﬁlnypelr%?ge&cegrﬁtey CT 3577, contortrostatin;

di yl ) car gpnycMn 00 (ChotrbitivihsclA & ©DP8ak S€ dnSatkh, HITCZ0020BRITI2000MB1.Hi s- 1, 3, 6-
napht hal enetri sul fonic acid endot hel i al nonocyte actjvat i ng gol ypeptide

Il; VEGFR ah?97 BABE 1609; ESEBY;iapemigian (L39Agi3 gdvwec XY rellegdghrmaR act or s;

ANCHCR t = 3577;
contort?gg;g |n;é61_[39@/%1%§f;1 %ﬁltgrm |r’|as%l %%%1 | gpggtgeggl t[uﬁ']— BST
2002; | :BST 2OQ%oroBieSrox@ﬁﬁﬁestB‘oBEade@eﬂﬂ%(6M3RE$TVNacemjdomy)w -BnorfpiB6%tlB88- t ype
APEHEE R R A o) pé‘%ﬁ%@%@x@ﬁh@éﬁ b eRiis -0 F ket O "
((6-al phﬁé 1& &802@4 Yo%) 2%/ Jf 3 iR 1S Eﬁ%ic acl?cl)e%nﬁmegtﬁra@eu%‘a di one) ;

2- met hyl - al1 mdi no- taric aC| 3-di hydro 15
- 0X0- 2H- i 50| nm)nbelﬁnqlla)ltlliedydi(ﬁ-)ll §anamdd(3e€4c5 E@ndt}lylp\/trpk 2um 90 | abel | ed

V1 et hy! ene) PRI TRy ¢ TeFala P 15 Ot AeTPo R B RSt aose

sul fate); A vagidi Rivotidid (BEN 2063 a4, 2-(2-chlorophenyl)-5,7-dihydroxy-
2- (2-chl or ophenyl’) - 5, 7- di hﬁ/dr oxy-
8-(3 hydroxy-l methyl 4-p1per1d1nyl) cis-(-)-) (C21 H20 CI N 05); E 7820; SU
20 11248 (5-[3-Fluoro-2-oxo-1,2-dihydroindol-(3Z)-ylidenemethyl]-2,4-dimethyl-

1H- pyrrole-3-carboxylic acid (2-diethylaminoethyl)amide) (C22 H27 F N4 O2);

Squalamine (Cholestane-7,24-diol, 3-[[3-[(4-aminobutyl)aminopropyl]amino]-,
24-(hydrogen sulfate), (3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 OS5 S);
Eriochrome Black T; AGM 1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy-4-

25  [2-methyl-3-(3-methyl-2- butenyl)oxiranyl] -1-oxaspiro[2,5] oct-6-yl ester, [3R-
[3alpha, 4alpha(2R, 3R), Sbeta, 6beta]]) (C19 H28 CI N 06); AZD 9935; BIBF
1000; AZD 2171; ABT 828; KS-interleukin-2; Uteroglobin; A 6; NSC 639366 (1-
[3-(Diethylamino)-2-hydroxypropylamino]-4-(oxyran-2-
ylmethylamino)anthraquinone fumerate) (C24 H29 N3 O4 . C4 H4 04); ISV 616;

30 anti-ED-B fusion proteins; HUI 77; Troponin I; BC-1 monoclonal antibody; SPV
5.2; ER 68203; CKD 731 (3-(3,4,5-Trimethoxyphenyl)-2(E)-propenoic acid
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8- (3-hydroxy-1- nmethyl-4-piperidinyl)- cis-(-)-) (C1 H2O O N 05); E 7820;
SU 20 11248

(5-[ 3- Fl wwoae@/maz@9l, 2- di hydr oi ndol - (32) -yl i denenet hyl | perAsdiosestyl - 1H
pyrrol e-3-carboxylic acid (2-diethylam noethyl)amde) (C22 H7 F N4 02);
Squal am ne (Chol estane-7,24-diol, 3-[[3-[(4-am nobutyl)am nopropyl]am no] -,
24- (hydrogen sulfate), (3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 05 9S);

Eri ochrome Black T; AGM 1470 (Carbam c acid, (chloroacetyl)-, 5-nethoxy-4-

cotor, (3R PRASBRIARY SO IR TR AERIGG AN 06 o
9935; BI BF t;g@gx-sy_@(zgg%%iﬁé{lz,513\&168@%&6302@&138! @8IKIMC2] CLI;enATlIOBG; A 6;

NSC 639366 (1- | am no) - 2- hydr oxypr opyl am no] -4-(oxyran-2-
yl net hyl ani nb)QMtlieraﬁngmmiemmﬁbr%ﬁ&g@@ﬁi&zﬂgm 04. C4 H4 04): 1SV 616;

30 anti - ED B {.usj t ei s ; \og. anti body;
SV s o: et R Rt ey A st R Rudy Bt REOBE LR moi ¢ ach d
85 x\o| 22%% o(gm( o 'n§§@/88§2lc(17§/58879].111-gm(ﬁﬁpﬂl&xﬁ&)ﬁﬂ)hydr({@(lﬁdecyl]|-3,7-

met - - -(3-net - 2-but en i ran-2- oxy; | -

oxas)p/)i rof 2. 5q1thésxwhlé%){%}(3H%&§§ (ﬁa)fagg‘ osiry %ﬁé%ﬁ?@&@l(ﬁ?' SC 7; OM 101;
Anqi |1 Kri o AP 141k ai -1- 03);

(anlng? ﬁ_yl amr%é)q{gﬁ%g%ﬁ p e.%. fl(tlg)( {EI)'A‘-IL‘%%‘S%Z%PJ gtg?%cin(e . %mHijllS IIQIISOG)); U995; 5
Canstatin; SEIHa5; BET-xA68ibitod JHIRILICS GSeiPappyno))ehoyhiNtf&xyundecyl 1- 3, 7

di net hyl t hi 0 03):,S [.n; P Il; TX 1920 (1-(4-

I\/Ile'[rﬁyl %i EZPaQéﬂ%ggﬁgglé'?ﬂ?[&&grbf"{gmn%hiﬁglgb%me)%wﬁ - et hanone) (gl 1(() H15 N5

03); Al @fa[ &gﬁ%&?%lﬁ%(n&ﬂﬂe@iyl&ﬁde)@ﬁﬂﬂimﬁﬂNBST-ZBIOQpBS”Y PO\ 9829; N- ( 2-
glycyl -

napht hyl car banoyl met hyl )] gl ycine bis(4 10
met hoxyphenyFRigd Mz;ésﬁ-aé)y@m-%@%wm@qm%@&%éﬁ; 6REt-[302(RE 0829; FR

e L B PRl S A PR PSSR,

(C22 H34 07H340W; Aidaaseiintibipirs archudimg buthatdimitedttoM$(4chivraphdnyld,

PR PR EAR TR T R LA SR

eI 15 PR g RO o

3H- i ndol - 3- ypyfidinedanmixayide; N-12-@hietkylamino)ethyipyr ik Dlwod- bardimdaerdao- 3- [ ( 4-
3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-
bromo-2,6-difluorophenyl)methoxy]-5-[[[[4-(1-
pyrrolidinyl)butyl]amino]carbonyl]amino]-4-isothiazolecarboxarﬁide; N-(4-

20  bromo-2-fluorophenyl)-6-methoxy-7-[(1-methyl-4-piperidinyl)methoxy]-4-
quinazolinamine; 3-[5,6,7,13-tetrahydro-9-[(1 -rhethylethoxy)methyl]—5-ox0- 12H-
indeno[2,1-a]pyrrolo[3,4-c]carbazol-12-yl]propyl ester N,N-dimethyl-glycine; N-
[5-[[[5-(1,1-dimethylethyl)-2-oxazolyl]methyl]thio}-2-thiazolyl]-4-
piperidinecarboxamide; N-[3-chloro-4-[(3 -fluorophenyl)methoxy]phenyl]-6-[5-

25 [[[2-(methylsulfonyl)ethyl]amino]methyl]-2-furanyl]-4-quinazolinamine; 4-[(4-
Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl]amino]-phenyl]benzamide; N-(3-chloro-4-fluorophenyl)-7-methoxy-
6-[3-(4-morpholinyl)propoxy]-4-quinazolinamine; N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy)-4-quinazolinamine; N-(3-((((2R)-1-methyl-2- -

30  pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl)phenyl)-2-((3-(1,3-oxazol-5-
yl)phenyl)amino)-3-pyridinecarboxamide; 2-(((4-fluorophenyl)methyl)amino)-N-
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br ono- 2, 6-di f| uor ophenyl ) net hoxy] -5-[[[[4-(1- pyrrolidinyl)butyl]am no]
carbonyl] am no] -4-isothiazol ecarboxam de; N (4 20

br ono- 2- fwoeoeiasoy ! ) - 6- met hoxy-7- [ ( 1- met hyl - 4- pi peri dipaylgsomsoswy] - 4-
gui nazol i nam ne;

3-[5,6,7,13-tetrahydro-9-[ (I -net hyl et hoxy) met hyl ] - 5- oxo- 12H

i ndeno[ 2, 1-a] pyrrol o 3, 4-c] carbazol -12-yl ] propyl ester

N, N-di met hyl -glycine; N [5- [[ [5-(1, 1-di net hyl et hyl)-2-oxazol yl ] net hyl ]

NS o oro Rtk B B RSB RS B b Cetparomstibpheny 3
[[[2-(nethyl ledlﬁéealrt)cﬁhﬂxydel 3@2eﬂ&%%ﬂmﬂl¥oﬁyﬁ5&ﬁﬂhbmﬁ1e%&]%é@}]] _pani ne;

4%(4 Met hy - pi perazin nmet hyl [[4-(3-pyridinyl)-2
pyri ni di nyl ] éhflherp-beherigmj m&nw mNdAdlzmwhWGﬂwbnbwﬂ)) 2-7- et hoxy-
6-[ 3- (4- | |

N-E3 <(at hgg;rggéiﬁp’l)é Ry@xﬁ%ﬂg %%"ﬁé}rgréiryﬁgé%elr §‘§a§§iﬁz qﬁl nazol i nani ne;

N ( 3- I( ( Ei (QRﬁ)%dmylh)dthybi;hﬁﬁno) -N- (? I(((2S) 2-pyrhrol|1d1n}rf11methylf)l)oxy)( ?-ﬁ e
pyrrolidiny -(tri or onget pegl - 2- oxazo -

yl ) phenyl ) a tgﬁ)m@rrﬁl} ﬁ@é)ﬁ}-@&g gpéboxamme N-(3-(1,1-dimet ylethyl) 1H-

(3 (2R - 1T P e B L e Oy ) phemyl ) - 3
- pyri di necadingstyliXi®dihydro- l-benzofuran 6-yl) 2-((4-pyridinylmethyl)amino)-3-

N;l[ ]? | fjéfgt Lghg’;‘;‘f _%ql AR 0{?@4{%@%} r[Playl-@fpyrpoq1d11¥yl)]methyl)oxy) 5-

(
6-f1 uorotd\ (d rlﬁ&oﬂm{éﬂWlﬁhay}ll) @JQ@ID cf‘r)dn:i?ylmethyl)amlno) -3-pyridinecarboxamide;
((4-pyridinyl met hycham no) - 3- necar boxam de; 2-((4 5

pyri di nyl met Ay(d-pm WIWWWI("ZS? L@y rviricdidingDedyBoxy)eky) - 5-
(N'E E I?: I( ljj_f)rl?g? h@?kgﬁgp‘}eﬁ]ﬁ}y %Ph%pﬁy & p%ﬁ%%&'r@ i&%{l‘dé*‘?\i (3,3-dimethyl-2,3-dihydro-
pyrazol - 5-yl )Haﬂﬂ(ﬂ”f’-wm@Wyhﬂmhﬂéthﬁmnﬁﬁs‘») 3’»ppMﬂilné¢ammhh@ga¢r(4ie N- (3, 3-

di met hyl -2, 3-di h -b - 6- - di nyl met hyl ) am no) - 3-
p;/medl %ecar b@%@'ar%&eroemy )33? E(@OQ)%;Q‘IQII%’MW@I}Q )SW%E;’IIYLH) éln((q )me%/hgll )oxyg 5 10

(o Pl Mm)ﬁﬁﬁﬁﬁ pefaf Il ML RO BiE By De; g am ¢°
(trifluor Orre5Ngriﬂlmi'mggthyl)}ﬂlepy]l)126[(4}(pyad1h§a]>na?a‘thyi}a;mlno) -3-pyridinecarboxamide;

N-( 3, 3-di -2, 3-di - .

H- |( ndol - |6n§][ &yé (%(pr?fifjrz%aE%Qri@f‘ﬂwrf)ﬁﬁlﬁ’&}’h?‘YM? @ Hecar boxam de: N-(4-
(pent af | uor 0E§r/ﬁlﬁh}be’ih 1§a(rﬁlao)53-p§r1@ﬁﬁééa%dﬂhﬂ&é TRy dmepyPhenyd.) - 2- ((4 15

pyri di nyl met am no) - 3- pyri di necar boxam d
N- ( 3- ( (3-az etqt ydrbrissgiloioxAry)-2-(1H-indazol-6- ylammo)-mcotmamlde 2-(1H-

g e( trifl P Ol (}ilé ﬁamnYO))N-%-g - lpyq}orl% T%et%oxy)rg?érffi%—opc;/nrl t%’l[lecar boxam
phenyl]-nicotinamide; N-[1-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-
1H-indol-6-yl]-2-(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-indazol-6-
ylamino)-N-[3-(pyrrolidin-2-ylmethoxy)-5-trifluoromethyl-phenyl}-nicotinamide;
N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-6-yl)-2-(1H-indazol-6-ylamino)-

25  nicotinamide; N-(4,4-dimethyl-1-o0x0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1H-
indazol-6-ylamino)-nicotinamide; N-[4-(tert-butyl)-3-(3- '
piperidylpropyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide; N-[5-
(tert-butyl)isoxazol-3-yl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide; and
N-[4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide, and

30 kinase inhibitors disclosed in U.S. Patent Nos. 6,258,812; 6,235,764; 6,630,500;
6,515,004; 6,713,485; 5,521,184; 5,770,599; 5,747,498; 5,990,141; U.S.
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N-(3 -(4-piperidinyloxy)-5 -(trifluoronethyl)phenyl)-2-((2 -(3 -
pyridinyl)ethyl)amno)-3 -pyridinecarboxam de; N-(4,4-dinmethyl-1,2,3,4-
tetrahydrwommmsmel in-7-yl)-2-(1 Hindazol - 6-yl am no) - rceatscwansder 2- (1 H
20

i ndazol -6-y| am no) - N-[ 3- (1- et hyl pyrrolidin-2-yl net hoxy)-5-trifluoronethyl -
phenyl]-nicotinam de; N[

1- (2-di net hyl am no-acetyl) -3, 3-di rrethyl 2,3-di hydro- 1 Hindol-6-yl]-2-(1

H-i ndazol - 6- y| i:00) = N- [ 3
Cioyrron i i hea N 5O PRITORR A pahe PSR A Bt
ﬁ ( 1dace|t yl - W(Beﬂsmhw(am/?»%@mm@z/asmi MO02/664/10) WA{A55501;
I ndazo nam

N (A - di et WYP0HDE2as: BBOEE TSN G o455 SeRAATIR OGSO 11+

Ipinggﬁioljylfsp?/l)p henyfﬂg%w yg%qh%i&% gvm no ?%@23)%(?0 / caarboxam de;

N[ 5- WOOO/02871 each of which publications are hereby 1ncorporated by reference for

tert-butyl)isoxazol --3-yl][2-(1Hindazol - 6-yl am no) (3-pyridyl)] carboxam de;
gnd y)anypurpose yl112-( y ) (3-pyridyl)]

N-[4-(tert-butyl )@Bﬁﬁydahbaﬂ(&éwmﬁgmwtﬁfaék&gbﬂpﬁ&ﬁxdw&ﬂoﬁweg] car boxani de,
and 30 ki nase inhibitors disclosed U. S. Patent 812;

6, 235, 764; 6]18xthoB0Bs, grewinfacto] or @hmlgema)malca‘aqtomsnchss M?GSBS@M—

No. 5200301 63001 b kL dbda Pl freombe il dbir Red P HodL™ ' o2t "
WOOL/ 37820; \OL.BR6644, M‘!J@Q,/IQSFHQGL 10021 & GENOTNVOORN B b SINF2, \04$£05279;
W04/ 0748 1; \W04/ 0745 8; \WD04/09784; W02/ 591 10; = W099/ 45009; W98/ 35958;

W00/ 59509; WametBH.43M-C %Obvoxrmg*etlamﬂera colbfrstaosTieryhEpeicsn. kHhern

publications, Is ny pL se.

Conbi nat i on tﬁﬁ1 %%@&% ﬁ%?‘%yv?ﬂﬁﬁg)%edﬁ %Béo%gi&@l ﬁr&%xé% ki r%élé{ o

| ynphoki nes, and/omthb hfimah ding; hlarpodbtﬂcpnddjandibombelhr m&oﬂmﬂlargowﬂcfacm M CSF,
GVt CSF, TNF, éb—%, IL-E, | L-3, u¥-4,, | L-6, L IL-9, IL-10,
IL-11, 1L 10(YBCF).| Grogvthfactars ingly ei%lglqgemfeboq%mw oseelcl%rotevrph bopREQ, TNF1,
TNF2, G E8F, mdypisky &%E,pr&?%&s%oné hossTRepat %Pdtéln-f&s B@ﬁ@ 56tphob&fid BloteiNd

eryt hr opoi etin Other conposi tions can include known angropoietins, for
exanpl e Ang- %, box@ ,moerghogexic prated)-brbonk endipimegeniamgeteink@ hoot ym;phqumc and/ or
vascul ar end

ot hel i facto . wt h.fac | ncl ude
angi ogeni n, BN r‘fg)lp% Oragwﬁ]ngg?{p%{aré)t%ﬁ%%%ﬁgorfgomcp@wée Oﬁlreot ei n-2, bone
nor phogeni ¢ pid@piRigBnid prit&IME] 0786 R AGHIM0Eerfdé Plotdin-11, bone morphogenic
protein-12, bone morphogenic protein-13, bone morphogenic protein-14, bone
20  morphogenic protein-15, bone morphogenic protein receptor-1A, 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, |
25 endothelin-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-
30  derived neutrophic factor receptor-1, glial cell line-derived neutrophic factor

receptor-2, growth related protein, growth related protein-2, growth related protein
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4, bone norphogeni c protein-5, bone norphogenic protein-6, bone norphogenic
protein-7, bone norphogenic protein-8, bone norphogenic protein-9, bone

nmor phogenwo 2pssatssian- 10, bone norphogeni c protein-11, beoe/usesishepeni c
protein-12, bone norphogeni c protein-13, bone norphogeni c protein-14, bone
20 nor phogeni ¢ protein-15, bone norphogenic protein receptor-1A, bone

nor phogeni ¢ protein receptor 1B, brain derived neurotrophic factor, ciliary
neutrophic factor, ciliary neutrophic factor receptor, cytokine-induced

trophi | tactic factor:1, cytakine-induced trophil, .ch tacti
factor s oy bR Pt dRae Rl tERiI PR FBRAHE e S B0 hebatothor | a
cell growth LaghR Ifactaéh@mmweérwhlfact%p'téé@;stfm_a,lin@ﬁﬁm(e gk@%thQhetor I,

epithelial -derived neutrophil attractant, ~fibroblast growh factor-4,
fibrobl ast ginswkinrlikegrayrth Sactdr reeapkiraimsuliyr-blw gromale fastor dl, insulipdikbl ast growt h

factor-7, fibro ) I. h factaqr- fibrobl h factor-8Db,
fi brobl ast ggg)\}\)? h?‘%c%%?%&’}ﬁg% ?m?‘flé’ﬂ(oeﬁﬁglgf yt& #6%‘%%%@‘{’ ge\rﬁ%gr,niaf 1#1%@8818)'{13,[ grow h
factor- 19, Fidwrokliaahiagiltablidryffagsdorecdrtdrd, qerveidoswidl fastor gerovgivwiact or

basic, glial cell line 30 derived neutrophic factor receptor-1, glial cel
| i ne- der i ved fas&uteepiarcneusRtiaphin-3 dreapmtophin-4, plasanty erevthfagion phceita, growt h

rel ated protgin- 0 X ' 0 .
PCT/ US2005/ ogl%dsg”f% fa%%?%%@%@ﬁ%@é@%r@ géﬁgr\sé%%g%%ri 41%%?&2 Frivede i der mal
growt h f act ogrowib patag pheletgenwdgrbath factor Aegmin plataetgteniwed gfoadh or
receptor, insulin-like groqwth factor. 1, . insulin-like gro factor
receptor, i n?lﬂ@ﬁé% 95%@%? 895f‘f?dfgé?:‘l"§‘rfa‘?tf’f Abnglﬁﬁleﬁ-dﬂ%éi gr@ . .aﬁtolr ct or

bi ndi ng pg ot gh4in, pAERE 1413 (o WIhAWtBr BBCHIHclet USkRBrawt AL DY FREMor1f act or,
| eukemi a inhibitory factor receptor-1, nerve growh factor nerve growh

factor receppbiteletstived gropith fac®r repsntont2; pyskB mell gropith semukatigg éaetar, f act or

pl acenta growth t.or - lLatel et -derivyved endotheljal. cell growh factor,
bl atelet dor RomreldabRt st @ BhStopfertibh FSuPioBY SrbReatPhly of A chai n.

pl atel et der irdpdomiapiowthagdter2 Adnsiotaingl géwihehétv£d, @amrimifogboth AB,

pl atel et derived growth factor B 10 chain, platelet derived growh factor
BB, pl at el et fasdari hddragsionningrgie vty fagterdpiransiorming,gratvth factoges fajy gr owt h

fact or r§§ep?r%ﬁ§f%iﬂég§cl§¥t§i?{dtorgf %Qfoﬁ*dngﬁﬂgmqﬁgéﬁgﬁb%ing ?r'ro{f‘e% ell tactor,

stemcel["factor rec ransform ng anst’or m ng

growt h f act otrasfointiag gtewthifagogt bintingfpacteonr H ransfoamsfeogrowtigfagtoeit h

T Zf éﬁ[ -1.2, E){n(’%l?nsgfp()r{)trcl:llnnlgh,%’lgr(rjl\é\ft I?ec];oasi:stf(ejlétbf1 r’ec;[:gtgrng{)g E H'IG Fg-}fﬁl’),()t\lllvtmr(])rf actor-5,
necrosis factor receptor type II (TNF-R2), urokinase-type plasminogen activator
receptor, vascular endothelial growth factor, and chimeric proteins and

20  biologically or immunologically active fragments thereof.

It will be appreciated that the specific binding agents of the invention may
be administered with one or more anti-inflammatory agents. As used herein, the
term “anti-iﬁﬂammatory agent” refers generally to any agent that reduces
inflammation or swelling in a patient. A number of exemplary anti-inflammatory

25  agents are recited herein, but it will be appreciated that there may be additional
suitable anti-inflammatory agents not specifically recited herein, but which are

encompassed by the present invention.

The anti-inflammatory agent can be, for example, a compound that inhibits
the interaction of inflammatory cytokines with their receptors. Examples of

30  cytokine inhibitors useful in combination with the specific binding agents of the
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15 transformng growh factor-1, transformng growh factor-1 binding
protein |, transformng growh factor-1 binding protein Il, transform ng
growt h f agbaneclossdabndi ng protein 11, tunor necrosis faetwrusc@septoar type |
(TNF-R1), tunor necrosis factor receptor type Il (TNF-R2), urokinase-type
pl asm nogen activator receptor, vascul ar endothelial growth factor, and
chinmeric proteins and 20 biologically or immunologically active fragnents
thereof It will be appreciated that the specific binding agents of the

. . : B it h - ‘s
AR R R M A M L
agent that rgduggsonistdfsleaBdntiosdies) dmeelell apanitin@rloainSRlolvéd unmber of
exenpl ary anti-inflammatory 25 agents are recited herein, but it will be

appr eci at ed tlgmmpaione Syely interlealis ereodrstribesi ierein ped pisferablyfinclydeabetr y agent s
not specifically. recited hereain, tbut. - whi.ch are eRCRNRASS Y ~t e present
invention. T g%ﬁp?&e?\ﬁ’gmﬁmf%rayILag’eIrIT}tA@’(:Igan’g%%’ 1Hg'rg g“xng’?r%] i:l?,llg 1g()ﬂ‘pound t hat
i nhi bi ts 5t he3,ilhtEx, aad (lon8 oBed Rédhaliyataly Fromyibokih Besscin 1:02-0B€i997).ecept or s.
Exanpl es of 30 cytokine inhibitors useful in conbination with the specific

bi ndi ng agents of SF&ﬁ‘ﬁc B2 2206 6 Dthe GdkenBibd 1S AR HeQdhdidterddyent i on
€,

i nclude, for exanpl antagoni sts (such as anti bodies) of TG (3, as well
as ant agoni seempiggdon with abiksspbRptain Kerased hpei Inotenpericerl ealiki ns i nvol ved

in inflamatons Sueh imherleuk nseare descri Bed hereln and preferably
[t Pltiefits O Lecdfiing et O thirioy

include, but™ are not I'im L-6, |L-8,

| L-9, IL-11, IL-1 IL- 5 | L- nd |L-18. See, Feghal,i, et al.,
Frontiers in Bios e %Oﬁ%%Ct?TQé\;(?FS%S%%%iC}a? E:‘Debf?{a]i’lﬁﬁgé’&gh&e Wec{ff?e

i nventi on) al sidify afitAGfithe SHwne6en itD tréw@rdeithiat taditdrish SO Rbhdifisnof
Protein Kinase A Type 1 to enhance T cell proliferation in H V-infected
pati ents whoinghuler eeuspdgagarprative diseasevipingl qondrinjyyy andrmualtigleosgleropisct or s

(NGFS) al 50 g, 6. SR RGN & IEcSRGRAS Fare HDLALABARGRL S Of the
§ ce Ilg o%H@UC | PU e

invention to trea rtain con I ons. con ons - 1nc
neur odegenerative

O her conditions &%gﬁg%gzb%%&h{}?%h%%égﬁl%)lglr?gw%ggegﬁé‘%ijﬁéﬁ!% g%%l% lgﬁ %3: Zbet es.
A preferred griehiidaddniRistdel @RYpatiehtdh @6mbihatios Retidne Gr Bodelswigbrgent of the
i nvention adm nistered to a patient in conbination with one or nore
sui t abl el L- inhibitor. Inhibitors of IL-1 include, but are not limited to, receptor-binding
peptide fragments of IL-1, antibodies directed against IL-1 or IL-1 beta or IL-1
receptor type I, and recombinant proteins comprising all or portions of receptors
for IL-1 or modified variants thereof, including genetically-modified muteins,
multimeric forms and sustained-release formulations. Specific antagonists include
20  IL-1ra polypeptides, IL-1 beta converting enzyme (ICE) inhibitors, antagonistic
type I IL-1 receptor antibodies, IL-1 binding forms of type I IL-1 receptor and
type II IL-1 receptor, antibodies to IL-1, including IL-1 alpha and IL-1 beta and
other IL-1 family members, and a therapeutic known as IL-1 Trap (Regeneron).
IL-1ra polypeptides include the forms of IL-1ra described in US Patent No.
25 5,075,222 and modified forms and variants including those described in U.S.
5,922,573, WO 91/17184, WO 92 16221, and WO 96 09323. IL-1 beta
converting enzyme (ICE) inhibitors include peptidyl and small molecule ICE
inhibitors including those described in PCT patent applications WO 91/1 5577,
WO 93/05071; WO 93/09135; WO 93/14777 and WO 93/16710; and European

30  patent application 0 547 699. Non-peptidyl compounds include those described in
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15 inhibitor. Inhibitors of IL-1 include, but are not |limted to,
receptor-binding peptide fragnents of IL-1, antibodies directed agai nst

| L-1 or Iwelodtmusosor |L-1 receptor type |, and reconbi pamtuspesiosions
conprising all or portions of receptors for IL-1 or nodified variants

t hereof, including genetically-nodified nuteins, nultineric forns and
sust ai ned-rel ease fornul ati ons. Specific antagonists include 20 IL-Ira
pol ypeptides, IL-1 beta converting enzynme (I CE) inhibitors, antagonistic

e RSl ubish BTl (8 Tl 95 i eoen

IL-1 beta an@l2p§@@ranhbollefeﬂ3l Ly Meaneses., 39, Q4383244ﬂ)p(¢996)0 Ad¥idhas | L-1
Tr ap (Regeneron) I'L-Ira pon eptides inclu e the forns of IL-Ira

descri bed i nI@&Sinhayitens arkidescpibe IIOUE§ P2t Noa b, hed 790, 6408 36hs6, b 7R/ar i ant s
i ncl udi ng th8§§3 ??’;Cﬁ;(?%elq‘gn 8% §17 55973 ,5% M%lé‘ﬁf]t ;15 8){?9@3 16221, and

WO 96 09323 'ng & 1’nhi g inclhude peptidyl

and smal |5 nok gselles,|5856,62705 0 6,92% Im%udiurgyfom@semmdubmepmraﬁr pat ent
appl i cations WO 91/°15577; WO 93/05071: \AD 93/ 09135 V\D 93/ 14777 and WO
93/ 16710: antypE&Ieréawer@r prsdeparibsg i Ushthatsat os 4796887, AGR8.68Ht i dy!

compounds 1Ngofl8nf1es 9§7352§§g Jhﬁs%%oV&ﬂQﬂﬁf\%ﬁ%glf@TJn%%Q%/ 037911

PCT patent appli’cat’ion Pat ent 5, 552,400, U. S. Patent
No. 6,121, ZBﬁludanlﬁht@ffl e lm’medlto,,pe;)tldédﬁiérlvémﬁmI[39thapq:rc cagkdBs @440 (1996).

Addi ti I hi bi t bed U. S. 162, 790,
6. 204, 261, GPSERAMPCUGI S e Gepbng sreperdbe B 5 AR
5,874, 4245 S, &ﬂZn&%égaréin?%%ﬁaqg‘ﬂL lﬁalﬁi 4By HRbkind: a@ﬁ@oﬁ@t@caﬁbz f(ﬁmaaﬁ IL-1

bi ndi ng forns of receptor and” type Il 1L-1, receptor are
descri bed |nUUS$h&ﬂaﬁbn64Rbé794 968, 607, 4, 968, 607, 5,081, 228, Re 35, 450,
5,319,071, and 5,350,683. OQther suitable I L- 1 antagonists include, but are
not limted to, pagdtitdesllydNNiadititoonre kuitabidand mcmdcalplalateen(mﬂimitﬁdndi ng
conpetitively to the [L-1 signaling rec L-1 R 1y Addi tional 10
gui dance r egHh &SSBIOESHAIIEPP ggi r@&‘ﬁﬂntéf’ﬁg?l%@y?@léieﬁﬁ?)d %?Pﬁ’idgi & can be

found in U. gbog}%{le%gﬁat“% pﬁrﬁ% n%fgé?w@]qgargfbsgﬁg liectdd Vi amgmghoaéd are

sui t abl e, recept I'hg peptide
fragment g5 Of réEBEl%maﬁf‘%ﬂo&%b%nﬁJrisﬁ@mlﬂCdr%chdﬂ$>f @dceptotsoz YNEs drhat i nhi bi t

TNFa production, antibodies directed against TNFa, and
modified variants thereof, including genetically- modified muteins, multimeric
forms and sustained-release formulations. Also suitable are TACE (Tumor
Necrosis Factor-o. Converting Enzyme) inhibitors, such as TAPI (Immunex Corp.)
and GW-3333X (Glaxo Wellcome Inc.). Also suitable are molecules that inhibit
20 the formation of the IgA-o AT complex, such as the peptides disclosed in
EP 0 614 464 B, or antibodies against this complex. Additional.ly» suitable
molecules include, but are not limited to, TNFa-inhibiting disaccharides, sulfated
derivatives of glucosamine, or other similar carbohydrates described in U.S.
Patent No. 6,020,323. Further suitable molecules include peptide TNFa inhibitors
25  disclosed in U.S. Patent Nos. 5,641,751 and 5,519,000, and the D-amino acid-
containing peptides described in U.S. Patent No. 5,753,628. In addition, inhibitors
of TNFa converting enzyme are also suitable. WO 01/03719 describes further

additional agents which can be used in combination in accordance with the

invention.
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15 reconbi nant proteins conprising all or portions of receptors for TNFa or
nodi fi ed variants thereof, including genetically-nodified nuteins,

mul ti meriwo 2beworsosand sust ai ned-rel ease formul ati ons. Apse/sécsabloer ar e
TACE (Tunor Necrosis Factor-a Converting Enzyne) inhibitors, such as TAPI
(I'mmunex Corp.) and GWM3333X (G axo Wellcone Inc.). Also suitable are

nol ecul es that inhibit 20 the formation of the |IgA-alAT conpl ex, such as
the peptides disclosed in EP 0 614 464 B, or antibodies against this

com ex. 200 U1 ongh} v, 4k LGB RS Epel Rl S 1 o4 o

TNFa-inhibiting d I'vatives cosam ne, or

other siml aﬁlof‘e@mb,@Mraattmldeﬁﬁ@erdrbﬁﬂldom& Shaldpal soitoXibyllite, O2MaBiR3. Furt her
sui t abl e nol ecul es i ncl udey?e ptide TNFa inhibitors 25 djsclosed in U S

Patent Nos. ®ewloprp&inase (MyIB)1iohibiors ogathes praalbmelgelss aS @bl MBI ni ng
pepti des desgc b“ﬁgs #n thlljﬁgurgg?etlﬁ LddNFor %3%1%26’@6% Séggng%{ntﬂ]@npaﬂeﬁnpl bitors

of TNFa conv enzy so ’sui 1/0 9 descri bes further
addi ti ona aU@ﬁltS§88&’ﬂl3Qh5t86319b93amtBE86l sm:mmelhamemapm aﬂqd@epiaiyd:e with the

i nvention. 91 WO 2006/ 045049 PCT/ US200 7 St t abl e
conpounds i neqRRNdpat degpribd f’rﬁ’o‘f‘ﬂﬁn’f%"%‘& ‘b:g @éﬁﬁ eéc?ﬂ’l (gﬁ“d‘iw
thal i doni de Ohpabl %{%@n&ﬁﬁ?@?k%cﬂ&?%%ef B e f}ﬁple%e'?%lédlﬂ‘es

nmet al | opr ot el ors or ot her  ecul es. Suitable MW
i nhi bi tors f @ésctibédsindusSpPaentiNusl 6,368,30@r5, .’é)éeﬁiﬁl, and §,h63 &4 eAdditibed in U. S.

Patent 5 Nos. 5,883,131, 5,863,949 and 5,861,.5 s _nercapto al kyl
peptidyl compsblsomallmeleeules wakpde pugjas nopgfr%ﬁ%?%g\il\/@ﬁ@l?@at Fe's Qﬁer snal>ll
ol ecul ey caARRLE iy SeBtEh st 3a7 BI AdNA'S @1,38006) Weleas fioexdepl e, L he

mol ecul es’ descri U'S. Paf ent 5,508, 300, 5,596,013, and
5,563, 143. Adddtienvmives swhtaablh®esimhbed7m IeIcSuP@tsmi Nel 8,263 tFusther not

limted to, i t.ors descri bed Nos. 5, 747,514,
and 5, 691, 38?““%9 %eFUIgﬁmﬁG‘gF’é@éﬁaénpl%iémlld%?lf%uiﬁt\i:})%sﬁ@itggh as those
descri bed i Np H)ihof @ét@x‘aﬁe ll\bancﬁl"ﬁ?ée pe&ictibn sbdtess subbtittiRllorim®labuatioss

i nclude, for ex nol ecul’'es that inhibit phos hod| esterase |V
and TNFa pr odwe 9@@02@&@1@1@1&@&%@@@&5&|Pr$ﬁenélb10+ 55%(} *(W@f%/ 00215),

der i vat | Goe i Seraguety tgShutliestPiiat ert?‘)vegé?"v%éé’m%?%a/ 01825,
GB 2291 422 A). Also useful are thiazole derivatives that suppress TNFa and
IFNy (WO 99/15524), as well as xanthine derivatives that suppress TNFa and
other proinflammatory cytokines (see, for example, U.S. Patent Nos. 5,118,500,
5,096,906 and 5,196,430). Additional small molecules useful for treating the
20 hereindescribed conditions include those disclosed in U.S. Patent No. 5,547,979.

Further examples of drugs and drug types which can be administered by
combination therapy include, but are not limited to, antivirals, antibiotics,
analgesics (e.g., acetaminophen, codeine, propoxyphene napsylate, oxycodone
hydrochloride, hydrocodone bitartrate, tramadol), corticosteroids, antagonists of

25  inflammatory cytokines, Disease-Modifying Anti-Rheumatic Drugs (DMARDs),
Non-Steroidal Anti-Inflammatory drugs (NSAIDs), and Slow-Acting Anti-
Rheumatic Drugs (SAARD:s).

Exemplary Disease-Modifying Anti-Rheumatic Drugs (DMARDs)
include, but are not limited to: Rheumatrex ™ (methotrexate); Enbrel®

30 (etanercept); Remicade® (infliximab); Humira™ (adalimumab); Segard®
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GB 2 291 422 A). Also useful are thiazole derivatives that suppress TNFa
and | FNy (WD 99/15524), as well as xanthine derivatives that suppress TNFa
and ot hewopo@i/ngdanmat ory cyt oki nes (see, for exanpl e, pOr®s2083t08mt1 Nos.
5,118,500, 5,096,906 and 5,196,430). Additional small nol ecul es useful for
treating the 20 hereindescri bed conditions include those disclosed in U S
Patent No. 5,547,979. Further exanples of drugs and drug types which can
be admi ni stered by conbination t herapy include, but are not limted to,

antivirals, i C vcodei ne,
pr opoxypheneean%éps l?) §S"r%xyc gﬁé&ﬁﬁyfie%ﬂlﬁf ori @Eﬁﬂhﬂg %ITone bitartrate,

tramadol ), coeflisnsiie); O- mHﬂhﬂ@pMy@bl& gifie; Z&aqu&hn;amaam@?’? (duydrHinnes,
Di sease- Modi fyi ng Anti-Rheumatic Drug < (% Non- St er oi dal
Anti -1 nfl am@?@ﬁ?ﬁ dﬂ%’@écem\@ﬂf@*)n L@RGCISI OQ\PB& Heelisgehd; CIRRS et i ¢ Drugs

(SAnRoe) - poxeculany S agracndadidolldgetoba Fiev iRk osoion SMBEPS)

i ncl ude, but "are n ltTmte eunma rex otrexate

(et aner cept ) NoRE)6O6,2A2(ED 0 @490 A48 Ail nm’m)cept—l(ﬁurwrmTMA(Sad:gl nani@8e8S-5Beyar d(r)

92 WD 2006/ 04 49 CT/ US20054937911 (af el i vaTMpg!l ef | unoni de) ;

Ki neret TM (a E‘)‘gal)A HYEHm i})"”(Z qpa\g?g}n?\h!ﬁ[%b‘%j@ﬁ 9% ne; Myochrysi ne;
Pl aqueni | ; WpRddhbR eSS t10 SRy A8RAhlorb RS ﬁﬁfhft ohiabdyaRAe;La Roche);
CDP870 (Cel F’Eéei?h flgDP r}_?, %?nence Hi] agy?éweor @Jl he eantl bo})g?es descri bed
in EP 0 516 ydfasaazing, @d geéi @mpcwndbsuch ag o6 2¢121 g@r:b sodiggpthipa@lag andner cept

(Serono; CAS I e N%0 199685-57-9); MRA (Chugai); ImuranTM (azat hi oprine);
NFKB i nhi bi t 8V, Qﬁ?fl R&NTM (cycl ophospham de); cyclosporine;

hyd | f | f | d
cteh as B al Cgol aFudhiraliil TRl etiee 3 e BG, SHvls oIRGB “Rir ther
sui tabl e ol goi @8 ckitsdeHORr 1l ans%?m?ﬂo@pecaﬂé)ﬂmbl‘écﬁ&: (ﬁﬁeﬂﬁéﬂ fﬁ%ﬁ)SSfaﬁ@ m t he

extracel lul ar regions of TNFa receptor nol'ecul es other than t pb55 and
p75 TNFRs, sp%ﬁTN:FRfsosuchmafmleaampb thNFNFRedeseritizd dn WO \A/0390 D40¢dding ncl udi ng

TNFR-1g' s de d f i.s TNF ditjonal  sui TNFa .inhibitors are
suitable for [Tﬁ}@ gféé"(? ifERgRy thigs ?Er ai %iahgﬁm“ﬁ% tor‘i%)?reonl y of an
anti body 15 %ﬂ?&bﬁﬂg r GO dcrifda Reftth. IERGE iRAIEE Glehot BHy dFlai Anfibody
TNFa- deri ved pepti t hat
15  against TNFa or TNFR as described herein, but also a TNFa-derived peptide that
can act as a competitive inhibitor of TNFa (such as those described in U.S. Patent
No. 5,795,859 or U.S. Patent No. 6,107,273), TNFR-IgG fusion proteins, such as
one containing the extracellular portion of the p55 TNFa receptor, a soluble
TNFR other than an IgG fusion protein, or other molecules that reduce
20  endogenous TNFa levels, such as inhibitors of the TNFa converting enzyme (see

e.g., U.S. 5,594,106), or small molecules or TNFa inhibitors, a number of which

are described herein.

With respect to antibodies to TNF, although dose will optimally be
determined by an experienced healthcare provider in accordance with the specific
25  needs of the patient in mind, one exemplary preferred dose range for an antibody
against TNFa is 0.1 to 20 mg/kg, and more preferably is 1-10 mg/kg. Another
preferred dose range for anti-TNFa antibody is 0.75 to 7.5 mg/kg of body weight.

The present invention can also utilize a specific binding agent and any of

one or more Non-Steroidal Anti-Inflammatory Drugs (NSAIDs). NSAIDs owe
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can act as a conpetitive inhibitor of TNFa (such as those described in U.S.
Patent No. 5,795,859 or U S. Patent No. 6,107,273), TNFR-19gG fusion

pr ot ei ns,werods/@so49one cont ai ni ng the extracel | ul ar por cousedostobm1p55 TNFa
receptor, a soluble TNFR other than an 1gG fusion protein, or other

nol ecul es that reduce 20 endogenous TNFa | evels, such as inhibitors of the
TNFa converting enzyne (see e.g., US 5,594, 106), or small nolecules or
TNFa i nhibitors, a nunber of which are described herein. Wth respect to

anti bodies tg . . i fE RN e Yy an
experi enced %SQFFHE@%Q%?%\?Y e?’ﬁi#lg%%g‘?ﬁ ahcedhgvilt b‘%‘ﬂgt"gg‘g}é. glﬁgmﬁﬁ needs
of the pati esinthe’isnGoddmanend@inphafhe RhoeimeasdlegicadBsistaiTerdpentian ant i body
against TNFa is Q.1 to 20.nmg/k re preferably is 1-10 ng/ kg. Another
preferred do%@cwuﬁbﬁh@rd“&?{’tﬁwgﬂé\? sirga e chargetonzaddntp ming,gORES of body
wei ght. The/pr, LV, j Ut bl | {-LG. bi:mdi ng agent
and any of 0%12 s%?%%ragﬂ@% t?%rs ggazgﬁ)lp%%ﬁ&dllﬁg ‘I;Igvnﬁa?rigtéég(r%? J[%Fﬁcggdl NSAI Ds) .

NSAI Ds owe 8&ivwalve) () fodbnid aciddeivuBheessD8atbadylictdesd derivativesi ()| anmat ory

tion, at least.in, part, .t i nhi bit i f | andi t hesi s.
Goodnan and G PHEACTRIVBHYSHHR GRISERS=®) BRerdes i RePUsEUPRSs, - NacM 1 1 an
7th Edition £1885ks oNSOWBSs fRMdBEW ARy A liglilea®st AfippodTMNANSSoRPE™( 1)

salicylic acid derivatives; (%Mpropl_ oni ¢ acid depjvatives; (3) acetic acid
5 deri vati ve&apfoxen pedinm);cArseidd dBnibiprefeny Arthretec c atdidsdghacsogdiing +
derivatives; (6 (B2 (oA [l wat|.ves, i camg. (.8M pyrazol es and
(9) pyrazol oﬁléss. ros%ja%%ﬁaglgl% of&ﬂ%%eﬂs kdﬁglﬁﬁe&%‘,g Z%)t&%)l(%rgg@%l? l(l imted to:

Anapr oxTM Agaiinduc);DshMro therimsen); Diskleid)™ (sAkslaic) TMI6bIAUY pdiflunikay) ;
ArthrotecTM (dicl of engg sodi um + m soprostl); CataflanmiM,Vol tarenTM

(di cl of enac E6tNa%PYRY ; (RAPFHERsPdiNMIOE gldsnr nedroxicapi daety (- drdqsinzi n) ;

Di sal ci dTM (gaimsa 3 .obHad TN (74| 1 : o8y roxen
sodi um ; Fel ggne@ A rg%@%‘i?ﬁjég%@gl ngg;glirlr?%m&dogg}ﬁg %ﬁﬂi’{\r}l (%(lng%{lr?gét}ﬁ’gci n);
Lodi neTM LoNeprelaxL TMp@@tmudﬂ@mosyn%(mpmimx Clvugis &,@cfgtoprf)fdapr el anTM
(Kot opr of £y DRREHIoY DRRD ARk r i) e RTA AR ot (RRISHRSOtRt © 15
TrilisatedM ﬁ“ﬁh@itéT%Ha%%é ihifl t9i8d1] eG4 ezz @3»&-_1%bﬁoﬂsf‘@b)@mﬂ{iﬁfto@of(‘ 2

i rcoxiat” (etoricoxib), CelebrexT™M

I nhibitors such as VioxxTM{(rof ecoxib);
(rofecoxib); Arcoxia™ (etoricoxib), Celebrex " (celecoxib);

(cel ecoxi b) ; such as Vioxx
Mobic™ (meloxicam); Bextra'™ (valdecoxib), Dynastat™ paracoxib sodium;
PrexigeTM (lumiracoxib), and nambumetone. Additional suitable NSAIDs, include, but
are not limited to, the following: g-acetamidocaproic acid, S-adenosylmethionine,

20  3-amino-4-hydroxybutyric acid, amixetrine, anitrazafen, antrafenine, bendazac,
bendazac lysinate, benzydamine, beprozin, broperamole, bucolome, bufezolac,
ciproquazone, cloximate, dazidamine, deboxamet, detomidine, difenpiramide,
difenpyramide, difisalamine, ditazol, emorfazone, fanetizole mesylate,
fenflumizole, ﬂoctafenine, flumizole, flunixin, fluproquazone, fopirtoline,

25  fosfosal, guaimesal, guaiazolene, isonixirn, lefetamine HCI, leflunomide,
lofemizole, lotifazole, lysin clonixinate, meseclazone, nabumetone, nictindole,
nimesulide, orgotein, orpanoxin, oxaceprolm, oxapadol, paranyline, perisoxal,
perisoxal citrate, pifoxime, piproxen, pirazolac, pirfenidone, proquazone,
proxazole, thielavin B, tiflamizole, timegadine, tolectin, tolpadol, tryptamid and

30 those designated by company code number such as 480156S, AA861, AD1590,
AFP802, AFP860, AI77B, AP504, AU8001, BPPC, BW540C, CHINOIN 127,
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Mobi ¢cTM (el oxi cam); BextraTM (val decoxi b), Dynastat TM paracoxi b sodi um
Prexi geTM (I urni racoxi b), and nanbunetone. Additional suitable NSAI Ds,

i ncl ude, Wwotooensomot limted to, the foll owi ng: c-acet 2ordseasnsiogl aci d,
S- adenosyl net hi oni ne, 20 3-am no- 4- hydroxybutyric acid, am xetrine,

ani trazafen, antrafenine, bendazac, bendazac |ysinate, benzydam ne,
beprozin, broperanole, bucol onme, bufezolac, ciproquazone, cl oxinate,
dazi dam ne, deboxanet, detom dine, difenpiramde, difenpyranm de,

{1 oct af ani ne N ObrEB 1 EERE A0S P35 % S S REFHA kv bt ™ 52 ©
f osfosal, gummaJAzmamhemswsmmm NONIOSf 84, WK 8?8, PIZ102, walloanom de,
| of em zoI e, loti fazol e, 6¥3| n cl oni xi nate, nesecl azone, nabumnet one,

ni ctindol e, RBABRIIIGE, S lﬁﬁ§H4400$18d%ﬁl’n‘\sﬁﬁa%ﬁ?@%m&bwp1

par anyl i ne, PO ; ihazol ac,
pi rf eni done, l?%ré ghﬁégg%@%r{%% ol}&h&{ ﬁrﬁ@lxg\%&: 1S9§@$%¥®ag ?QUI?%3r(r)ggadl ne,
t ol ecti n,5t ohpdh®dY41770y Stracturchllznelatdd NShﬁdm hdemiggiailadnblgesio apdumti-code
nunber such as. 480156S, AA861, 802, AFP86 AlL77B, AP504,
AUS001, BPPCInfigpgmaiery mmm%@wﬁgg&s O BOCBLOMBEAY PChILEoMnS5/ 037911
CN100, E13382, EL508, F1044, FK-506, Gv3658, | TF182, KCNTEI 6090, KME4,
LA2851, MR714. NRSgitab WéMDUNdMMD Prghnle, wyaggpot lytedds:  R830, RS2131,

SCR152, SH44 T 901
(4- benzoyl - -Qlll%cﬁgncar oxy I%??a%gﬁﬁ%?%@%%gg@&rgﬁ@&%?@q%%w%@wlu?m
Struct ur al | ybreghaaesbdNBA Ea&llmnes;ga]smm Baurahiatpopandyidsudfonate, 1 nf | anmat ory

properti to the NSA are a enconpassed b h| s rou Sui t abl e
SAARDs o0 DVAREEMNEI RoroBtiRe, afi@v%ft PYRIPYAHhey 83@5\1 »de sodi um

aur anofin, Ff‘%s%ﬁgl dh‘f)@é& 1ﬁﬁé&ﬁb&gh&iﬁﬁHia@é‘remaéﬁkbda‘%}ﬂﬁé V81d salt €qui nar

sodi um bUCI am ne, cal ci um 3-aur ot propandl - I -sul fonate, 10
chl or ambuci | (e ghd:xnlmner@ld sdlo lgoldasoilium thupn:da(tgl galé socbymltblphldm)am de,

Shrie e o SRR oG ARARRe oo R GRSl g 4D RgufE o0

sodi um t hi os H{ef@bﬁﬁaurm@yﬁ’étﬁmv&(ﬁ{eofr%ﬂbﬂﬁs nfyy@bmmafe&aofekewe
| evam sol e, | obenzarit, nelittin, 6- mnercaptopurine, mnethotrexate,

m zori bi he, nymgplhmtaéﬁ &-perieillamineqpysidinol imadagples sgrdrasRkYERGP02 and
D-penicill an’sggo_,’%r, }a%laﬁlgfl:m', fﬁﬁg%ﬂ}rﬁgpoﬁfﬁlhan%SWMF géog’t%ucquWQIly related

SAARDs or DMARDs having similar analgesic and anti-inflammatory properties

are also intended to be encompassed by this group.

Inhibitors of kinases in signaling cascades are also suitable agents for

20  combination with the specific binding agents of the invention. These include, but
are not limited to, agents which are capable of inhibiting P-38 (a.k.a., “RK” or
“SAPK-2”, Lee et al., Nature, 372:739 (1994). P-38 is described as a
serine/threonine kinase (see Han et al., Biochimica Biophysica Abta, 1265:224-
227 (1995). Inhibitors of P-38 have been shown to intervene between the

25  extracellular stimulus and the secretion of IL-1 and TNFa from the cell involves
blocking signal transduction through inhibition of a kinase which lies on the signal

pathway.

Additionally suitable are MK?2 inhibitors, and tpl-2 inhibitors.
Additionally, T-cell inhibitors are also suitable, including, for example, ctla-4,
30 CsA, Fk-506, 0X40, OX40R-Fc, 0X40 antibody, OX40 ligand, OX40 ligand
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SB203580, rapanycin, thiols, thynopoietin and vincristine. Structurally
related SAARDs or DMARDs having simlar anal gesic and anti-inflammatory
properti eso 20660480480 i Nt ended to be enconpassed by thi spgraspoeosiosditbi t ors
of kinases in signaling cascades are al so suitable agents for 20
conbination with the specific binding agents of the invention. These
include, but are not limted to, agents which are capable of inhibiting
P-38 (a.k.a., "RK" or "SAPK-2", Lee et al., Nature, 372:739 (1994). P-38
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inhibition of a kF@di® switidaden®SfoP BorhbifatdOWwath theptdfid ¥indftigdeh@odl | y
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i nhi bi tors athe iavensios includst &r exarvplgdemypl ohe or ewsngalisylicadidderivatizes, Cs A,

Fk- 506, 40 A40R- .i.hpd i i 95 WO
006/ oasono B Gemisssy o Rat Al R e diE pdts IA0Eos, SRR U IBCE? e e
retinoids, i dedivgiveq peodahg éstdrk Amd pisarmaseutioglly acssptabsiec agesthedess of TGH-/ 3.
Further suitabl e agents for conbination wi th the specific¢ binding agents of
the i nvent i oROPESE: GEctamgiosaleh dXapring AsPith, heparyhite, REPrBOSHEFHY, GalCTHR| ¢
derivatives, r i C s t hereof.
Such eal | oy FEASARYUE, ERNELS B AIA(RARYLI SENLNNAZEERLAR, RrdBl2 | )
accept abl e sgaéitisiddeet, ghicol sbinplates Bnidazde saticplagealysine aattylsalicyilate, aspirin,

benoryl at e, bronosaligenin. calci acet yl sal.i ¢yl at.e,. choli ne nesi um
Prioali ol ac BegRrpE: Parphoupe Uy R, 1 TR e M RS el Gy co
salicyl ate, bnajx@aa@&ﬁsamyia&yhaé@a sellhé?ia'&? sAG&kMhida! JafivylahRie GQcdiRsal am ne,
mor phol i ne salicylate, 1-naphthyl salicyl ate, ol sal azine, parsalm de,

phenyl acet yheid datsplatg and spﬁpmlr@a|5twtmlbg rekitddsobiexivi adid desivativesl ami de

O acetic acid,. | sal nd sul f. | azipe. Structurally. related salicylic
aci d derivat hg‘ggg y é@f %%aef%el%}ﬁ qngranéﬁgﬁ%lgglla@?%ggp sﬁ’t“'f -grle?\}’flﬁ&a/tlﬁ{r%fi%&r deﬁr operties
are al so i nt end@thabddg thieResupp asdktbriajly khitdbl@igeup. inddél, foraxample sui t abl e
agents include, for exanple 15 propionic acid derivatives, prodrug esters
or phar mht euPToRIMSackd derhyatiness PEdrugesters or pharmaceutically acceptable salts

thereof. The propionic acid derivatives, prodrug esters and pharma-ceutically
acceptable salts thereof comprise: alminoprofen, benoxaprofen, bucloxic acid,
carprofen, dexindoprofen, fenoprofen, flunoxaprofen, fluprofen, flurbiprofen,
furcloprofen, ibuprofen, ibuprofen aluminum, ibuproxam, indoprofen, isoprofen,

20  ketoprofen, loxoprofen, miroprofen, naproxen, oxaprozin, piketoprofen,
pimeprofen, pirprofen, pranoprofen, protizinic acid, pyridoxiprofen, suprofen,
tiaprofenic acid and tioxaprofen. Structurally related propionic acid derivatives
having similar analgesic and anti-inflammatory properties are also intended to be
encompassed by this group. Also suitable for use are acetic acid derivatives,

25  prodrug esters or pharmaceutically acceptable salts thereof. The acetic acid
derivatives, prodrug esters and pharmaceutically acceptable salts thereof
comprise: acemetacin, alclofenac, amfenac, bufexamac, cinmetacin,clopirac,
delmetacin, diclofenac sodium, etodolac, felbinac, fenclofenac, fenclorac,
fenclozic acid, fentiazac, furofenac, glucametacin, ibufenac, indomethacin,

30 isofezolac, isoxepac, lonazolac, metiazinic acid, oxametacin, oxpinac, pimetacin,

proglumetacin, sulindac, talmetacin, tiaramide, tiopinac, tolmetin, zidometacin
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thereof. The propionic acid derivatives, prodrug esters and
pharma-ceutically acceptable salts thereof conprise: al m noprofen,

benoxapr overpodausisoxi ¢ aci d, carprofen, dexindoprof en, pCenspssiosnii

fl unoxaprofen, fluprofen, flurbiprofen, furcloprofen, ibuprofen, ibuprofen
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prodrug esters and pharmaceutically acceptable salts -thereof conprise:

enfenam ¢ acid, epgdoesuaaBikare darbtxgiaatia defiidlives,520drsf Bstersg! of enam ¢ aci d,
mecl of enamat e sodi um nedofenamc acid, nmefanamc acid, niflumc acid,

tal ni f | umat epharBlageusicalinpecepiablersaliniiecofwhish£an be tisssaemnsise: didanass ur aI ly
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i nfl ammat ory propertires are a € enconpass h|s group
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pharmaceuytical |y acceptable ts thereof can be ed c npri se:
cl i danac, % dPrqPRFies a1 al§q ‘ﬁ?eé‘aF‘Lté’l be ‘inﬁ%‘F‘P%ﬁsﬁ%{’Y ﬂ‘é% geup- aé ‘r‘i’é}“% Yhori di ne.

Struct ural |y qgiehat gd bulGRE DEekiSadiel Drl&ul “akls R DhBAVABRi S ab BNl gesi ¢

and anti-inflammtory
salts thereof. The butyric acid derivatives, prodrug esters and pharmaceutically

acceptable salts thereof comprise: bumadizon, butibufen, fenbufen and xenbucin.
Structurally related butyric acid derivatives having similar analgesic and anti-

20  inflammatory properties are also intended to be encompassed by this group.
Oxicams, prodrug esters or pharmaceutically acceptable salts thereof are also
suitable. Oxicams, prodrug esters and pharmaceutically acceptable salts thereof
comprise: droxicam, enolicam, isoxicam, piroxicam, sudoxicam, tenoxicam and
4-hydroxyl-1,2-benzothiazine 1,1-dioxide 4-(N-phenyl)-carboxamide.

25  Structurally related oxicams having similar analgesic and anti-inflammatory
properties are also intended to be encompassed by this group. -Pyrazoles, prodrug
esters or pharmaceutically acceptable salts thereof are also suitable. The
pyrazoles, prodrug esters and pharmaceutically acceptable salts fhereof which may
be used comprise: difenamizole and epirizole. Structurally related pyrazoles

30  having similar analgesic and anti-inflammatory properties are also intended to be

encompassed by this group. Furthermore, pyrazolones, prodrug esters or
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15 properties are also intended to be enconpassed by this group.
Additionally suitable are butyric acid derivatives, prodrug esters or
phar macewbeaddoss@ecept abl e salts thereof. The butyri cpaciudeenswat i ves,
prodrug esters and pharmaceutically acceptable salts thereof conprise:
bumadi zon, buti bufen, fenbufen and xenbucin. Structurally related butyric
acid derivatives having simlar analgesic and anti 20 inflammtory
properties are also intended to be enconpassed by this group. Oxicans,
prodrug este i.cal I reof are.also
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are suitable. The pyrazol ones, ceutically
accept abl e s#ierefférghe ttatmientdl Thely-nixeiaigkdiscoeprCatcostapaz,gredrug

azapropazpne, benzpiperylo eprazone, ebut.azone, razone,

oy bhennil ns SHES ApReRy st disaliE B EhaRE sl beregt B meAEsBABO a0dh r enazone,
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having simlar analgesic and anti-in Iannatorésgropertles are al so

i ntended to beegnennienepalshaprispne.plgestpnepmcinemniae, de¢lombthesaneebgiz-odr ug esters
or pharmaceut j Gal I I t.her eof f.Qr .tre t .of
hiciBsiie, BOEERMARE BERLR peh B ER: ol lopl bl F1TRRL !

TNF- nedi at ed seases ost er S,

phar maceut i calobytasul pegiahdte chobktasordeh eloBehsons butyeste, Y sbodoivnt ] deprediand
conmpounds_whi ch are derived from hydrocorti sone, such as 21-acetoxy-
pr egnenoll dne COHCRItIRBS, £eBane, PRz ndetlagaronndesonide. drseXiBIESAs one, bet a-

met hasone, bt AMRLNASAN Qi FhShe! & ulHfsHRNiASpraRie! ABXSBRL, SRBSacort,

cl obet asol ,
flucloronide, flumethasone, flumethasone pivalate, flunisolide, flucinolone

acetonide, fluocinonide, fluorocinolone acetonide, fluocortin butyl, fluocortolone,
fluorocortolone hexanoate, diflucortolone valerate, fluorometholone, fluperolone

20  acetate, fluprednidene acetate, fluprednisolone, flurandenolide, formocortal,
halcinonide, halometasone, halopredone acetate, hydrocortamate, hydrocortisone,
hydrocortisone acetate, hydro-cortisone butyrate, hydrocortisone phosphate,
hydrocortisone 21-sodium succinate, hydrocortisone tebutate, mazipredone,
medrysone, meprednisone, methylprednicolone, mometasone furoate,

25  paramethasone, prednicarbate, prednisolone, prednisolone 21-diedryaminoacetate,
prednisolone sodium phosphate, prednisolone sodium succinate, prednisolone
sodium 21-m-sulfobenzoate, prednisolone sodium 21-stearoglycolate,
prednisolone tebutate, prednisolone 21-trimethylacetate, prednisone, prednival,
prednylidene, prednylidene 21-diethylaminoacetate, tixocortol, triamcinolone,

30 triamcinolone acetonide, triamcinolone benetonide and triamcinolone
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cl obet asol propionate, clobetasone, clobetasone butyrate, clocortol one,

cl oprednol, 15 corticosterone, cortisone, cortivazol, deflazacon, desonide,
desoxi nerwean&yo4seiexanet hasone, diflorasone, difl ucort olpomass2ebisfobrepr ednat e,
enoxol one, fluazacort, flucloronide, flunethasone, flunmethasone pival ate,
fluni solide, flucinolone acetonide, fluocinonide, fluorocinolone
acetonide, fluocortin butyl, fluocortolone, fluorocortolone hexanoate,

di fl ucortol one val erate, fluoronethol one, fluperolone 20 acetate,
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prednyl i dene, pre | | depe 21-dj et hyl anmi.n acet ti xqQgortol,
trlantlnolon€q£§%f?% WG Ene'2Y @%Bﬁ?& cloxael Hﬁ#ﬂ@?ﬂﬂ Ahenet oni de and
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Structural l'y related cortlcoster0|ds having si m | ar analgesi¢ and
anti - i nf | ammasasianp parpeitlin @l wneomydn el r¢1@tedenmmmh)dsbe'dngy this

group. Antim.cr.obi als radrug esters o har tical |y acceptable
salts ﬂ(ﬁer edfy! aéla%alﬁffsic argjtﬂ%fléfﬁﬁ Igf”(?f“%BWﬁ'&?? B f?sl yeé‘ge%k’s % i bed herein.
SU|tabIe 5 aeﬁkﬁhﬁ@@ﬁm@h&sgﬂgkude for exanple, ampicillin, anmoxycillin
aureomcin, bacitracin, ceftazidinme, ceftriaxone, cefotaxine, cephachlor,

cephal exi n, CephrA%gltfb%al sfilht%l@fcb%@&ddgun&u&v%@d% foBifthfled ©F BASOTI0; N,
dlcloxaC|IIan erythronycin, flucloxacillan, gentamcin, gram cidin

met hi ci | | an, temlwpyEﬁﬁ}l towpafant PGA 42|§&mlmesuhdn pavdviraretiorapiRY 7B0d uct urall y
rel ated ant|n1 1 r si ¢_and. fl ammat ory
broperti oo apeiie MALEREAT s Ot TR0 Re LRl s ol on

sui t abl elsorrpwmtdne%lyu@ehlohué (@R@R)qfanbn t@%b-diamif)b ; tenidap; E
5531; tiapafant PCA 4248; ninesulid anaﬂ?r ralipram 73401;
acetoxycyclopentane; (1R,3R)- trans 1-[9-adenyl)-3-azidocyclopentane

hydrochlonde and (1R,3R)-trans-1-[6-hydroxy-purin-9-yl)-3-azidocyclopentane.

It has been found that IL-4 can induce an inflammatory effeét in some
instances, such as in asthma, in which over-expression of 1L-4 in the lungs causes
20  epithelial cell hypertrophy and an accumulation of lymphocytes, eosinophils, and
neutrophils. This response is representative of the main features of the
proinflammatory response induced by other Th2 cytokines. As noted above,
therefore, inhibitors of IL-4 are also useful in accordance with the invention.
Additionally, it will be appreciated that certain immunosuppressant drugs can also
25  be used in the treatment of arthritis, including, but not limited to, iNOS inhibitors,
and S-lipoxygenase inhibitors.
Ginger has been shown to have certain anti-inﬂammatory'properties, and
is therefore suitable for use as an anti-inflammatory agent in accordance with the

invention, as is chondroitin.
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peptide T; MDL 201, 449A; (1R 3S)-Ci s-1-[9-(2,6-di am nopurinyl)]-3-hydroxy-4
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carcinoma, and transitiona carcl no urinary
certai n enbodithertherapautispldyc effective amdimmopfagadditipoal Ahgrageuttapgdre. used al one

or with at | east pne,addi tional therapeuti,c.agents for the. treatnent of

can\(,:\ner. I'n é?'le‘%FV @WBE‘?tW’ét,SE}%??gﬁggﬁefald@“b‘?tﬁfﬁdn”&ﬂh@wl fcPindtge 2 i s used

in conjupsti ggent Y4 ABEéé iﬁcif]ﬁdle’g‘l@ﬁ@ﬁri: a8 linkit&d foe8 hlerbeR PR geRbnARy &6 di t i onal
enp

t her apeuti c agent. ary therapeutic agents that may be adm ni stered
wi th a speci familbefamisagycin antibiotics; a Pro-HGF; NK2; a c-Met peptide inhibitor; an
antagonist of Grb2 Src homology 2; a Gabl modulator; dominant-negative Src; a
von-Hippel-Landau inhibitor, including, but not limited to, wortmannin; P13
kinase inhibitors, other anti-receptor therapies, anti EGFR, a COX-2 inhibitor,

20  Celebrex™, VioxxTM; a vascular endothelial growth factor (VEGF), a VEGF
modulator, a fibroblast growth factor (FGF), an FGF modulator, an epidermal
growth factor (EGF); an EGF modulator; a keratinocyte growth factor (KGF), a
KGF-related molecule, a KGF modulator; a matrix metalloproteinase (MMP)
modulator.

25 In certain embodiments, the present invention is directed to therapies
comprising a specific binding agent to Ang-2 and at least one serine protease
inhibitor, and methods of treatment using such therapies. In certain embodiments,
a therapy comprises a specific binding agent to Ang-2 and a serine protease

inhibitor and at least one additional molecule described herein.
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15 agent to Ang-2 include, but are not limted to, a nenber of the
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enbodi nents, a thiarlr%ﬁémc%r?r%d;ﬁ@égg’a%SQ%‘Z@??’?W%P{;%%%%%{M{%&%%%@2 and a
serine prteasd at leakt ddk tiraadc agent éashilanmadoidi Ini certain embodaméms,descri bed
herein. 100 WD 2006/ 045049 PCT/ US2005/ 037911 . In certajn instances, a

di st ur bance &eciitebipding agdd [ hABE@d8d bspiel it at fepstonedherapeytisagento

pr ot ease- medg At Gdy i 58 URoffRs! Ek'&hblﬁﬁn thbﬂagélufé'a!ggmts B3 infighmbtiod hgd  to, tunor
i nvasi on of normal tissue leading to netastasi's. In certalin enbodi ments, a
speci fi ¢ bi nithmgnadisotdetsandnde, Punay nbelimgedito dyclookygeansd tgpsi (COK-1)

t herapeutic agent .for inflammt]i n.certain enbodinment a cific

bi ndi ng agen?g‘f@’c}ﬂ?éy ﬁerﬁé?/tywtf?g)ﬁ(%} ‘t“ﬁl Afery %%?émeﬁg‘ﬂf ﬂ&@&é‘ﬂf? Pig gent for
an i mungy di ﬁga%fogeﬁé@tmgmofenﬁkiﬁ%qf)s&mm;;%nfagrméleédl@mams énd

i mmune di sorders include, but are not Timted to cycl ooxygenase type 1

(COX-1)  andingipetlbdarygelaades myplaedinighpmmatipn patbverty, svheraan puchol ecul e
nodul ators of_,38 k m.L oaen- L vat No) | R Kipas : smal |
nol ecul e nodmt%af%ltﬂ‘ugaroq%elcur% srla?:lélfl?’aqhg%ﬁ%r?%ﬁéglﬁ@%gd" n\75 géglii{'g@’?znwd%ati on

pat hways, wheii®icR. Seahin éxsinpreeitetdpaiiticadeasfbeimflamelation arddescritsed, not
limted to, jnk, IKK _NFKB, ZAP7Q, and lck. Certain n(gerrpl ary therapeutic
agents for i A®hanfrediBnaelle apd L. iMeldawerelroinflangnatony angi4tdrel 1 0 and L. L.

VoI dawer | r ojypfl, Apraf AR e ot AT PPN RS ks e et of d
Ath el L AT SO oRRe Rl PPV ?
Edition (2001) Amgen Inc. Thousand Oaks, CA.
In certain embodiments, pharmaceutical compositions will include more
than one different a specific binding agent to Ang-2. In certain embodiments,
pharmaceutical compositions will include more than one a specific binding agent

20  to Ang-2 wherein the specific binding agents to Ang-2 bind more than one
_ epitope.

Immunotherapeutics

Immunotherapeutics generally rely on the use of immune effector cells and
25  molecules to target and destroy cancer cells. The immune effectors may be, for
example an antibody of the present invention that recognizes some marker on the
surface of a target cell. The antibody alone may serve as an effector of therapy or
it may recruit other cells to actually affect cell killing. The antibody may also be
conjugated to a drug or toxin (chemotherapeutic, radionuclide, ricin A chain,

30  cholera toxin, pertussis toxin, etc.) and thus may merely serve as a targeting agent.
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Edition (2001) Angen Inc. Thousand QGaks, CA. In certain enbodi nents,

phar maceuti cal conpositions will include nore than one different a
speci fi c wondegngsmgent to Ang-2. In certain enbodi nentspcTpisassmseut i cal
conpositions will include nore than one a specific binding agent 20 to

Ang- 2 wherein the specific binding agents to Ang-2 bind nore than one

epi tope. | munot herapeutics | mmunot herapeutics generally rely on the use
of immune effector cells and 25 nolecules to target and destroy cancer
cells. The imune e f the present
i nvention that reégéénrlﬂzé%%he;%&e%wvg&ﬁon ?ﬁ%lt ?orﬁga?%d&b?g%ygr get cell. The
anti body al oaggdred/bysimenctBerapy eiftee aitibodids otrbﬂuilamly cohjughfes OBgher €ecr uit ot her
cells to actuall af fect cell k||||n l& ﬁ\.‘itlb may al so be conjugated
to a drug or MVERHGN (It Hhrsigary; pvéatqney ated b g bed qqrtﬁqsltwneagthﬁ 30

chol era toxi f 5t MSShS uldihRico

targeting agent. 101" WO 2006 0450%a5@%d8%@g%@%%8§§{g?n9 to the

present i fverrgaed thetapant f or s of Ang 2 may be target ed by |m'r_unot her apy

ei ther anti bodi es_or.anti bod at es . of the i on. i S
particul arly cont gﬁﬁf"ﬁt‘@ﬂ“‘t"l‘?ﬁt H’Eqvﬁg&lb%ﬁ’r{ﬂ%‘gf‘ eeliyp ag‘HBStal nventi on

may be used hiimBerCstEhhdtesl SRefRRYaAPRI WASHY/BYoONj unction with Ang-2 5
targeted therapy. Passive imunot herapy has proved to be particularly

ef fective agai nst The follovtieg ewmrdeﬁmen@endsééor ilpstration purposesNDIngNE9027. The
foll ow ng ex re intend |on [go]e} only, and should
not be cgnst?h (.llggm econn[}u H g%mlpn he Sg(fp (ﬁg v L{ol%ouﬁ ﬁ?’tngy way. 10
EXAMPLE 10 Ang- 2 ExpreSS| on |n Pat hol ogl cal and Nornal Ti ssue Ang-2

expressi on was exam ned in normal and pathol ogical tissue using in 15 situ
hybridi zation. Fragments of the hunpgANgPpenk Accession Nunmber: AF004327,
nucl eotides 1274-1726) and murine (Genbank AcceSS| on Nunber AF004326,

nucl eoti des 1135- 1538Angs2gk phresxiere athplogicab '

Ang-2 expression was examined in normal and pathological tissue using in

15  situ hybridization. Fragments of the human (Genbank Accession Number:
AF004327, nucleotides 1274-1726) and murine (Genbank Accession Number:
AF004326, nucleotides 1135-1588) Ang-2 sequences were amplified by reverse

transcriptase-PCR from human or murine fetal lung cDNA, cloned into the
pGEM-T plasmid and verified by sequencing. 33P-labeled antisense RNA probes

20 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,
tissues were permeabilized with 0.2M HCL, followed by digestion with Proteinase
K, and acetylation with triethanolamine and acetic anhydride. Sections were

25  hybridized with the radio labeled probe overnight at 55°C then subjected to RNase
digestion and a high stringency wash in about 0.1X SSC at 55°C. Slides were
dipped in Kodak NTB2 emulsion, exposed at 4°C for 2-3 weeks, developed, and
counterstained. Sections were examined with dark field and standard illumination
to allow simultaneous evaluation of tissue morphology and hybridization signal.

30 The results indicated that in the normal postnatal human, Ang-2 expression

is restricted to the few tissues containing angiogenic vasculature, such as the

102



transcri ptase-PCR from human or nmurine fetal lung cDNA, cloned into the
PpGEM T plasm d and verified by sequencing. 33P-|abel ed anti sense RNA probes
20 were twensevisbmd from linearized plasmd tenpl ates uscmgis3@Bo3idTP and
RNA pol ynerase. Bl ocks of fornmal dehyde-fixed, paraffin-enbedded tissues
were sectioned at 5 mand collected on charged slides. Prior to in situ
hybri di zation, tissues were perneabilized with 0.2M HCL, followed by
digestion with Proteinase K and acetyl ati on with triethanol am ne and
acetic anhydrj 5 r di g l,ed probe
over ni ght at ’awg% I%l?fen $u ute I\fOA%aek&]e %@eﬁé(g%béﬁlllﬁrnﬁ? ul’ltl ngency

wash i n abouthufar KeabS6rain, kﬁdiﬁy, Dlardesg, \mmeas;lsplped muiclépdakil, M)Bﬁuﬁrml si on,
exposed at 4C for. 2-3 weeks, devel oped, and counterstained. Sections were
exam ned wit HPRféFl’R‘a *Xnéﬂbdm&iﬁdg%]tlﬁﬁ%ﬁc?r?qtﬂ“&ﬁf feaks- o fiveowekrQldinguseil  aneous

eval uation Ogbutt lt'}RérHJ% Iopqu dki'&%i@;{] ogrdﬂalegg%@ngﬂta,&ngs§gxgl%sﬁléfsu' ts

indicated th In t e nor post nat a expr essi o
restricted tmthheadaoecthi §9mieeerm0mtvdlenhemgnan@re@mmwaweasmﬂaattafre such as
the 102 WO 200 /045049 PCT/ US2005/ 037911 ovary, , pl acent a n&i ut er us.
Ang- 2. expr es SPBRORiseyeloBme Y s PrPeRBIRGY 2SR t RERCYaleriyed BP .

ki dney, |ivegicd I‘dﬂgn RS PP onSBlegedd dgixh%cih@muhﬁ@ﬂnh 2 probeRR appendl X,
| ynph node, gall aéder prostate or testis. In five-week-old nouse (but

not adul t rmndxrc;ythns dfrssmmyl abkyed reygs2 dmpﬂissqpe‘dathsmvném despeps@deniig essi on 5

in the vasa re whet i Qn was .a I emmant of

enbryoni ¢ de@%sf %%?Ve ?Weytn nSS’PF F}élﬂfw\%%r{syl? ‘é‘gng’( 85 yl?flrd%gﬂlc%ierl ved from

mce rangdng in ag@gliPexplessing-wiealsoalettctediin girtually Bl tirier Hp&-tdsted,obe and
conditions descri beg above. Ang-2 expression was observed to decrease

during post inehding, pemanohram UmKs SUh@s §olon carsinoma s qapeskibaersys of
one-year - ol d t ly all
tum))r/ types testeglaj(? é\%@l}d lj(?lgl%prl narglsvk%%angBB%Dggrog&s(ggﬁée sr}{%:t% sty

car ci noma ( Shoaaesjmorbswhsts brmtmmnmaa (Zéhsesa)shamg paﬂcumgaac(arcasem))ami (8
cases), glioblastona. S tastatic uch as breast

car ci noma (2 O¥YBBLpIC (l%&: ?ﬁ)%ﬁ%‘ rﬁﬁg%gfgg’nn@amo 1i°§ﬁméam8r noma (2
cases) V‘APSChd&QIs@%Iﬁa%tC@GQt lﬁ)n?ef)aHTw @ﬁﬂqén%%ﬂca}&ﬂ&ﬁa)l@om s such as C6

(rat glioma), HI29 (human cofl on carci noma) human col on
car ci noma) , H@Imanmlc(mmmom@)l bﬁ@l’cielﬁcﬁhummaqolomaa;mnemahwrﬁl (human

epidermoid carcinoma), A673 (human rhabdomyosarcoma), HT1080 (human

fibrosarcoma), PC-3 (human prostate carcinoma), B16F10 (murine melanoma),

MethA (murine sarcoma), and Lewis lung carcinoma mets. Additionally, Ang-2
20  expression was detected in neovessels growing into a Matrigel plug in response to

VEGF and in a mouse hypoxia model of retinopathy of prematurity.

EXAMPLE 2
25 Production of Recombinant mAng-2 Protein and Rabbit Polyclonal

anti-Ang-2 Antiserum
Full length, His-tagged murine Ang-2 cDNA was obtained by PCR
(Clontech Advantage PCR Kit, Cat. # K1905-01) from a murine 15-day embryo
cDNA library (Marathon-Ready-cDNA, Cat.# 7459-1, Clonetech, Inc.) using PCR
30  primers for full length human Ang-2. The PCR product was ligated into a CMV

promoter expression vector, and the resultant plasmid was transfected into
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epi dermoi d carcinoma), A673 (human rhabdonyosarconma), HT1080 (human

fi brosarcoma), PC-3 (hunman prostate carcinoma), B16F10 (nurine nel anom),
Met hA ( muwbneossasmonma), and Lewi s |ung carcinoma nets. Addivsb@sabioyr Ang- 2
20 expression was detected in neovessels growing into a Matrigel plug in
response to VEGF and in a nouse hypoxia nodel of retinopathy of
prematurity. EXAMPLE 2 25 Production of Reconbi nant mAng-2 Protein and
Rabbit Pol yclonal anti-Ang-2 Antiserum Full length, His-tagged nurine

Ang-2 cDNA ' i t. #
K1905-01) f ?@?g%nﬁ"%@ %geiﬁg%)-s f{%}n %%@S%B&W@ar airﬁ d(g‘(\l\jngaﬁﬁE%%eady- CDNA,
Cat . # 7459- 1TrdusfengdreRbBageh®ocheiTangt IBORIA30. Btableasienek Werd 1sblatddesygt h human

Ang-2. The PCR product was, |igated into a CW pronoter expression vector,
and the r esuﬁf‘éﬁﬁelﬁmm@uﬂéss 8¢ khEy/ecanddVesiem bletingwyesprsd e soaa

PCT/ US2005/ 084914 ns- bt B ddebr osarcoma cells (obtained from ATCC)
usi ng FUGENE6 Tr%%sfe%’%%én %gager?t (Roche, Cat. #1814443). Stable clones

were isolated by RedsbisaitecAngd polpeptidd wastaugifiet s camlitidneéd meedia bl ot t i ng

d t f -2+ hi i l . 5 Recombi nant mAng- 2

bol ypont | de (a8t BEeres b Chh apr R AR s s DO RS- cel | o The

C. M cont ai nktag cRedfthtorifhy pheochUBiiEE Ihddomitioded nitdBPwE ARt @PERPY
? i ; &b

protocol. Briefly, the con ioned nedia was titrated to pH 8. y addi ng

Tris buffer PA b &ding hisouiterpHM tq aheut 2@ mdMd dinplgdneentrafigdi ti onal |y, the
det er gent R e final co n ti,on. 0.The C M
s then: app ARG e S wAY b4 b SBORITAM B SBheepbRid'

(Phar maci®@) . TRb €. Moltsihewappliddetireses toeh anidexdhontde cbumiVQIdebBarpst §. O
cont ai ni ng abgut 5Q Reconbi nant mAng-2-H s was eluted in a single

step using 16’*’:%3?@?%?&@“&8% aeR Magnespyith ast 1 Gmdais PAh0about 5 mv
GYES, o2 THEHBSILICD AP\ ESRROAOE,CIMED B BN R oo 4 T
super f | ow ( Gstagesipy .10 Tid Troupitl 8 Proohtiningvaisoue B Hd axdiM WaCh aBabauw Atnavini ng about
> CHAPS.
15 The eluate from the Q-sepharose column was adjusted to about 4 mM
imidazole, and applied to an immobilized metal affinity column (Ni-NTA
superflow (Qiagen)). The bound protein was eluted with PBS éontaining about 5
mM CHAPS and about 100 mM imidazole. The eluate was then concentrated to
approximately 1.0 mg/ml, followed by dialysis against PBS. The purity of
20  mAng-2-His was greater than 90 percent as measured by SDS-PAGE Coomassie
staining.
Rabbits were immunized with about 0.2 mg mAng-2/injection in an
attempt to produce antibodies. Rabbits were injected with about 1 mL Hunter’s
TiterMax® (Sigma) and mAng-2 at aratio of 1:1. Four weeks later, each rabbit
25 received a repeat injection or booster; two weeks after that, they received their
next booster, and at week seven, sera were drawn and evaluated for titer against
mAng-2. If the serum titer was high, 50 mL production bleeds were drawn on a
weekly basis for six consecutive weeks. However, if serum titer was low, rabbits
were given an additional booster, and 50 mL production bleeds were drawn on a

30  weekly basis for six consecutive weeks, beginning at week 9. After six

consecutive production bleeds, rabbits were allowed to rest for six weeks. If more
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mM CHAPS and about 100 mM i m dazole. The eluate was then concentrated to
approximately 1.0 ng/m, followed by dialysis against PBS. The purity of 20
mANng- 2- Hwowass/gs@at er than 90 percent as neasured by SPE8TRAGSOIBIRSSI €
staining. Rabbits were imunized with about 0.2 ng mAng-2/injection in an
attenpt to produce antibodies. Rabbits were injected with about 1 niL
Hunter's TiterMax(r) (Sigma) and mAng-2 at a ratio of 1:1. Four weeks

| ater, each rabbit 25 received a repeat injection or booster; two weeks
after that, en, sera were
drawn and eva %}SX;%J;@ h?{@ liéé‘rab&tsa\ﬁ)ﬁgbogﬁg&é%n I?%qt ea\sﬁgfﬁlmﬁ |Yt er was high,
50 nL producpr@lmctbcbreleldai.vvere drawn on a weekly basis for six consecutive

weeks. However, ser titer was abhits ven_a addltl onal
booster, and 50 rrLSB’rgd Wil uvisk T‘%EL?%K S?flt‘)b&\%”fgxfénu gb”‘%%ka, thasis for
SI X consecut :pxgc:l@‘ﬁglka%tlsé}g gﬂoﬁp{w}gra%lté"@ 8k4 Shd X 5t5€5ve1%' obs&QEP ﬁﬁﬁfbtu'tr‘élﬁze
production b bits were allowed to rest six weeks. If nore 104
WO 2006/ 04504 RETL-OSPieD 51t@3Gdhl sera were reqU| red, the rabbits were
boosted again one nonth after the last production bleed. Using the

Neutralization ELI SA (described infra), anti-mAng-2 rabbit polycl onal
antisera fromtwo rabbits, 5254 and 5255, were observed to neutralize 5

the mAng-2: Tie2 interaction. EXAVPLEXAMBLECS | ar Assays to Eval uate Ang-2
Anti bodi es 10 Ml ecul arygecdks AShTd O Fvariite Maukiiahijesati on ELI SA and
Bl Acore) were devel ope%§§€§si'm'mm§|é%'dy—m'ﬁgrn to Ang-2 and

related tam |y mdidlendar assays { AfinetyflddS ApNeatndliZzaton EEISA andhBlAerge2: Ti e2

i nteraction. These vitro nd cel assays .ar escri bed as

ol T oaer ! 08 RERCE elabeq tshden e o R ining 18 AR g BRI AR dat o

anti - Ang- 2 a'iﬁén*i&@'sl ﬁﬁdtHélé'ffeEt' &Qntlbéﬁi@sferBGA& (Rrandn®raehst. eMRese inC; catal og

nunber 623-AN, Ang-2 is provided as a mxture of 2 truncated versions) or
muri ne Ang- 2 visot 3nslegstlibased assap aredesagbeddsdollowed above) were used. For
confirmatory bi ndi ng assays, human Ang-2 was

15 A. Affinity ELISA
For the initial screening of candidate anti-Ang-2 antibodies, purified
human Ang-2 (R and 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
described above) were used. For confirmatory binding assays, human Ang-2 was
20  obtained from conditioned media of human 293T cells transfected with full length
human Ang-2 DNA and cultured in serum free DMEM containing about 50
micrograms per ml of bovine serum albumin (BSA).
Using microtiter plates, approximately 100 microliters per well of Ang-2
was added to each well and the plates were incubated about 2 hours, after which
25  the plates were washed with phosphate buffered saline (PBS) containing about 0.1
percent Tween-20 four times. The wells were then blocked using about 250
microliters per well of about 5 percent BSA in PBS, and the plates were incubated
at room temperature for about 2 hours. After incubation, excess blocking solution
was discarded, and about 100 microliters of candidate anti-Ang;2 antibody was
30 added to each well in a dilution series starting at a concentration of about 40
nanomolar and then serially diluting 4-fold in PBS containing about 1 percent

BSA. The plates were then incubated overnight at room temperature. After
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20 obtained fromconditioned nedia of human 293T cells transfected with
full length human Ang-2 DNA and cultured in serumfree DMVEM contai ni ng
about 50 woi2essngs@es per m of bovine serum al bum n ( BSArT/US3008@3™iICrotiter
pl ates, approximately 100 mcroliters per well of Ang-2 was added to each
wel | and the plates were incubated about 2 hours, after which 25 the

pl ates were washed with phosphate buffered saline (PBS) containing about
0.1 percent Tween-20 four tinmes. The wells were then bl ocked using about

250 i cr o | 466 RGY oML el ARRHNT, IS G8linBAb PPRecoARridg A at es

wer e incubate om tenperature tor ours. I hcubat i on,
excess bl ockiwghBiglwsirepeatededsurdidelitiondbtimesy afterabbich aBAl@ 100 eiololitees perof

candi date anti-Ang-2 anti bod ed to each well jn a dilution
series start sl Ogﬁo%f %BW%&%W&%%F C l‘iﬁ‘g%r’rﬁ?té gantl4lAbn serially
di I uting 4-fg}e@iduglry%t&ms@Mh%sﬁ&%{in&%l? etR BS BRRoviddSe ihat €S were

t hen i ncubat ed ove ht at room tenper at . After 105 WO 2006/ 045049
PCT/ US200%/ 08Ibefiin) wascadded. i Blates pieat msubatedeappacsiimdtelyi t howBSrammt ai ni ng about

0.1 percent Tween-20. . \Washi ng, was repeated fo dditional tjnes, after
whi ch about  FERPHUEFo P E ersdhen Viged BYe figs TLRBS cttaimne thepHly rp

(Pi erce ChenpgbntGaveendt aft@OvHicBanbl®) 00 RE@VliRHSIeY willl oftddB 13 30981 n PBS
containing 1 percent BSA (bovine serum5 al bum n) was added. Plates were

i ncubat ed appeeanethybpyziding diguidBubstioin Systeny &igma ekemippl{fempaner 8t. t hen

washed five ti | [ A Tween- 20, after
whi oh about  F8Gory ok siReiRaL TR Mg pdiBl ERCHIkURRR:

Tet ranet by| barzbstedabdut Guiscninutes undl HuSysibedsvebipgdaAbbabaelwadsangany, St.
Louis, MO cgqt-?gl,og nunber T8665) substrate was added and plates were 10
i ncubat ed ab®3f 152 $ReCHORIRtEREHaPPULY 0ol or devel oped. Absorbance was
then read in a spectrophotoner at about 370 nm B. Neutralization ELISA
Mcrotiter plates to which human Ang-2 pol ypepti de was bound were 15
prepared as BedutiabeationEHIBEA Affinity ELI SA. Candi date anti-Ang-2

L1 SA above i a MUSRALT SN GS P iiiben Arsig PabERGE PerELAL WS and about
émn;\//l tTlhgﬁss f) IO S%Pg“éaqs déseriBed fo? 2hd ATIRySIURA . VdRdRIat i TARZ2RALb&AEs cont ai ns
were prepared in serial dilutions as described for the Affinity ELISA above ina
solution of PBS containing about 1 percent BSA and about 1 nM Tie2 (provided
as a Tie2-Fc molecule where the Tie2 portion contains only the soluble
extracellular portion of the molecule; R and D Systems, catalog number 313-TI).
20 After about 100 microliters of the antibody/Tie2 solution was added to each well,
the plates were incubated overnight at room temperature, and then washed five
times in PBS containing about 0.1 percent Tween-20. After washing, about 100
microliters per well of anti-Tie2 antibody (Pharmingen Inc., catalog # 557039)
was added to a final concentration of about 1 microgram per ml and the plates
25  were incubated about 1 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 TweenQQ. About 100

30  microliters per well of TMB substrate (described above) was then added and color
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extracel lul ar portion of the nolecule; R and D Systens, catal og nunber
313-Tl). 20 After about 100 mcroliters of the antibody/Tie2 solution was
added t o wecboowakdss the plates were incubated overni ghrcatuseasms7911
tenperature, and then washed five times in PBS containing about 0.1
percent Tween-20. After washing, about 100 mcroliters per well of
anti-Tie2 antibody (Pharm ngen Inc., catalog # 557039) was added to a
final concentration of about 1 mcrogramper nm and the plates 25 were

i ncubated ab o] r Q _Im iters per
wel | of goat Waé%\ta %Q‘Pro%e@%%l@'%gé gl er ?‘éa% eélr#élga;fn @QQH{):?EOQ né%r aigg(IMSZ) was
added at a dinhution of 1:10,000 in PBS containing about 1 percent BSA.
Plates were incubated at roomtenperature for about 1 hour, after which
they were washed five tinmes with PBS containing about 0.1 percent
Tween-20. Abeuta &Ry Fakherol iters per well of TMB substrate (described
above) was then added and col or 106 WD 2006/ 045049 PCT/ US2005/ 037911 was
al l onwed tdH devel opn afbsity brahces ofesch trdidatading-3 aatibpdycwaophfvroadonat 370

C. Affinity Bl 5 An affipit lySi di dat -2
ant i body whs BRRPTST0H Bare Bleadiratvsons i B Rat O beresiu Gney. no)
W th PBS andsg20mt PBIARK, IR as iihaehAst KdBbMAbHagt Plokin G @epligd)i NY

buf fer. Reconbi nant Protein (Repligen, Needham MA) was inmmobilized to a
resear ch gr adgedom, A3 ves bhnpbilipediocy iesearghgrade GMD ssnsarehip @idaeee, gr oups

manuf act ur er Mo BEe Rk et R g o Afine Ay BRER LRI L by 11

at t achi ngo abactordifg tRhe dfan@feturerconGpekaddpratiicbl. Ang- 2 anti body to the
i mmobi lized Protein G after which various concentrations (0 - 100 nM of
huAng- 2 or mAng- 2 Biishiee assays WeiF &atrigd oyt/y firshattachingraporint Q0 9f eaghf ace at a

flowrate of &ggte égi-%\ggm' dhiib8dy AU immoBiIig p@e}&k@dé@%{ wedy VB ol ng

ki netics includin socl ati‘on rate constan ssociation rate
const ant) andond@nitaticns§ei-d00 aM)edhuAnp+2 armAogr@tveart Yhendnjectdé dvesrnthered usi ng

the BI A eval yatipon 3.1 conputer progra Bl Acore,. I.nc.). lower dissociation
equi | i brium EB‘l’féd?aé‘ﬁ'gg&Y ﬂﬂ%ﬁf‘%ﬁﬂ WégtF(Qrpaé‘?‘ftsﬁi"ﬁ/)‘f’”&]forta}?@“%#?’i‘%"(fy for Ang- 2.
20 15  Antibody binding kinetics including k, (association rate constant), kq (dissociation

rate constant) and Kp (dissociation equilibrium constant) were determined using

the BIA evaluation 3.1 computer program (BIAcore, Inc.). Lower dissociation

equilibrium constants indicated greater affinity of the antibody for Ang-2.

20
EXAMPLE 4

Production of Fully Human Ang-2 Antibodies by Phage Display

Fully human Ang-2 antibodies were generated by panning a Target Quest

Phage Display Fab library (Target Quest, Inc.) against a human Ang-2
25  polypeptide (R and D Systems Inc., catalog 623-AN), according to the following
protocol.

Human Ang-2 was immobilized on the surface of polystyrene magnetic
beads by two methods: (1) direct coating of Ang-2 at 50 ug/ml at 4C overnight;
and (2) indirect capture of Ang-2 by goat anti-Ang-2 antibody at 50 ug/ml at 4C

30  overnight. The bead surface was blocked by 2% milk in PBS (MPBS). The
human Fab phage library was pre-selected to remove phage clones reactive to

uncoated magnetic beads or the goat anti-Ang-2 antibody. Ang-2-coated
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EXAMPLE 4 Production of Fully Human Ang-2 Anti bodi es by Phage Display Fully
human Ang-2 anti bodi es were generated by panning a Target Quest Phage

Di spl ay Rab 2bédnusosy ( Target Quest, Inc.) agai nst a humarcAng2@s857911

pol ypeptide (R and D Systens Inc., catal og 623-AN), according to the
following protocol. Human Ang-2 was i mmobilized on the surface of

pol ystyrene nmagnetic beads by twg nethods: (1) direct coating of Ang-2 at
50 ug/m at 4C overnight; and (2) indirect capture of Ang-2 by goat

anti-Ang-2 apt.i . i ad.,surface was

bl ocked by 20 %H%%e%&%%%#%%@%@ﬁ%% @g%@tghg%;gs ﬁegﬁ’re%rt‘ife&%rs

pr e- sel ect ed115thouesTAferthapleage lbantiss st thd s&sfabewaumﬂ&;deﬁdtixﬂ&gwﬁhi c beads or
the goat antj- -2 antibody. Ang-2-c¢oated 1 WO 2006/ 045049 .

PCT/ 832005/ o%gcofﬁ%}awgt %eutﬂ)eba%m%ﬁgveteﬂgﬁa i%ﬁewsé_ﬁwaﬂupa Oltimgsa¥ith phage at
room termerapB@%oLa;ni?%a&)ﬁgg%rp%meﬁt T6bed B8 g&l‘ftﬁ%o Plindi Ran PP Tifhe surface

was washed 6 tines w contal ni ng about 0.1 percent Tween 20,

foll owed by bhaghl piggé weraastedifirst witB®oobHilaiginh jumbo ite2€E cl(Rparddant  Tween

20, followed_ 2 ti .wWth P Th boynd. ph re eluted, first with
about 100 ugﬁﬁ?terﬁmﬁmﬁ@é@gﬁwﬁ“@ﬁgﬂbWRg%&gﬁg,S “Wﬁﬁ%t_ﬁﬁ‘?:ﬂtl?@‘,“em\l), and then
W th about 1@;edvpidpt Slchem®cdd il E BlUEHARMRpNEIE ahdfe8Gle8 G0l tAEO E. col |
TGl cells, anplifi eg, and rescued for the next round of screening.

Sel ecti on pr aedupendefsciegpingaSelgclion prassueeswisiacicasedds suggessivegonpdsriat i ng
nore stringent duci n nupber of in hage, 10 After 3
rounds of se §8ﬁ$§%@f§&gﬁfrg’§§& ‘X%Bégﬁ‘éﬁrﬁ%‘ﬁ‘cﬁ%g @gﬁugﬁgi%@n rpgagedenti fied,
vi rtual | y0 al Afef 3 whirels of @ﬂﬁgmhﬁwmﬁq@mn@%bgdimbebgﬁﬁu%re Bk fica, Ang-|2
as neasured usipng the ELI SA affinity assay described above. Approxi mately
ten percent vVPahes Q$W&§éefé1g§3€68W HiRged Mtge fngFhaadrat IA@ﬂgeiaSV\er e
convert ed 'Hkgsdr&ﬁﬂsilgg‘&fe@igsgsafﬂﬁtﬁ&é&r 4REGLREIIVE A?%%Qirfmélg't addi ti onal
uni que phage, a second  round of screeni'ng was conduc usin e sane

l'i brary but perséntgiithege phdgeatserioupd btmmewAngtin Thess clpnest warelconventedan Ang- 2

was plated in uf.fer at .6 in Nunc maxisorp i mmunotubes at
about 4C ovepﬁwlﬁﬁ’ﬁg‘fs\%aesﬁﬁg?‘gﬁﬁ%w about 1.5, 0.74, and 0.3

15 To obtain additional unique phage, a second round of screening was

conducted using the same library but a slightly different protocol. In this protocol,
human Ang-2 was plated in NaHCO?3 buffer at pH 9.6 in Nunc maxisorp
immunotubes at about 4C overnight. Ang-2 was plated at about 1.5, 0.74, and 0.3
ug/ml for panning rounds 1, 2, and 3, respectively. The immunotube surface was
20  blocked using about 2 percent milk in PBS (MPBS), before it was incubated with
about 2 trillion phage particles (about 50 copies of each unique phage in the
library) from the same phage display library referred to above (Target Quest) in
about 4ml of 2% MPBS. After the phage incubation step, the surface was washed
20 times with PBS plus about 0.1 percent Tween 20, followed 20 times with PBS.
25  The bound phage were eluted using 1uM hAng-2 or 1uM human Tie2 (R and D
Systems, described above). Eluted phage were infected into E. coli TG1 cells
(provided with the phage library), amplified, and rescued for the next round of
screening. Sixteen unique, Ang-2-binding Fab clones were identified by PCR
amplification of all phage to which hAng-2 or Tie2 bound, and these clones were

30  analyzed by restriction digestion. The DNA of each clone was sequenced.
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ug/m for panning rounds 1, 2, and 3, respectively. The i munot ube surface
was 20 bl ocked using about 2 percent mlk in PBS (MPBS), before it was

i ncubat edwwizbév/o4sdaout 2 trillion phage particles (about pe@/uso@sesaf each
uni que phage in the library) fromthe sane phage display library referred
to above (Target Quest) in about 4m of 2% MPBS. After the phage

i ncubation step, the surface was washed 20 tines with PBS plus about 0.1
percent Tween 20, foll ovved 20 ti mes with PBS. 25 The bound phage were

el uted using 1uM

bed
above). Eluted phgﬁg Wél%cecr? %ev e@ g%%‘?hn(gjlﬁlﬁéfh ltyecr}rlgwdesc%cgldew th

the phage |i bhdeWas a’kiﬁliﬂeﬂlvﬂdl, comﬂlerﬁaﬁ efinie®s. Tlﬁtepﬂilﬁé(ﬁs wepdlBehigied to
screeni ng. Slpxt een un bi ndi ng Fab cl ones were |dent%H1:| ed by PCR

ILq 2-
anpl i fi cati oMCgfpozate a&ha‘g@ &lfsg?ﬂhﬂéﬁeﬁm@kz?ewww and p g, semw hese cl ones

Sequenced, OB BB 26ROy AR R S BRI L B g for

the vari abl eonteghof’ afd (ﬂ”ah)dﬁvdnmhlcwglbm while ©Bs@8¢ kitpWwagalded onwnhe Bf i ed with
conpl enent ar rimers were ned to. incorporate a Hindll]|
ci'to, xoal - sPEot REPER iirinad AP iar TERRLIRIS WEE FIRERdied pept | de
I's MDVRVPAQL | #WA éE@ohpsmsﬁQﬁ) NO: 0l@t) Qak Iﬁﬁlpﬁﬁe@ﬁgngﬁnfnlaﬁs

vari abl e region, BsnBl site was added onto t he PCR
product. As a%%ih(@TG %TTWMSFG%QA&AW@ECAI%E&JCAE&T Gé?ﬂbl ate phage

DNA for clon . \ 19). wa I'f usin prlrrers 2248-21(GTG
GTT GAG AGG %@@gﬁﬁ%ﬁ&@@% e Thedpst &‘ﬂ‘ %’é al503) whi ch
added theo | agé uzn@ranaczsemdmcrfr A06 BRiDOAC AQ}]SEQGGITFBG@UIC'CZEQZA@l (ATT ACG
TCT CAC AGT TCG TTT GAT CTC D NO 204) which added the BsnBl

site onto thSESWD NO: LAY whieh a@deé th@gﬁmﬁl SItETPIO ﬂacfsqs'ritq i Yarehledeginns

anplified by . i TGT GGT
Teh o ore Sar e gttt hidbyfind 2 148 58K CEEASCTTR 157 he
si gnal pepti ¥&6q BQAACCCITGC SAQ TOTIGGRAGA @A G &G 2902 GATE SEQhID Naen
2489- 36 (CAG.CAG AAG CIT CTA GAC CAC TCAGCT
CCT GGG SEQ? Q) W a0 098 to Teiigl bopsEn (AL RGHAGLE to 3,
the H ndid| N0:006)1 250210, and 2R 482950088 CADALRCTT A @A@tm aci ds
of the signal sequence.

CAT GGA CAT GAG GGT CCC CGC TCA GCT CCT GGG; SEQ ID NO: 207)

and 2502-31. Primer 2489-36 added, from 5° to 3°, the HindIII site, Xbal site,

Kozak sequence, and the first 6 amino acids of the signal sequence. The PCR

products were digested with Xbal and BsmBI, and then cloned into a mammalian
20  expression vector containing the human IgG1 constant region. This vector
contains an SV40 promoter and DHFR selection.

Light chains from each phage were either kappa or lambda class. For each
light chain, complementary primers were designed to add, from 5’ to 3°, a HindIII
site, an Xbal site, Kozak sequence and signal sequence (set forth above). Those

25  chains which had error-free coding regions were cloned as full-length products.
As an example, the light chains from phage clone 536 (SEQ ID NO: 11 and SEQ
ID NO: 210) was amplified as a full length coding region using primers 2627-69
(GTG GTT GAG AGG TGC CAG ATG TGA CAT TGT GAT GAC TCA GTC
TCC; SEQ ID NO: 208), which added the last seven amino acids of the signal

30  sequence, and primer 2458-54 (CTT GTC GAC TTA TTA ACA CTC TCC CCT
GTT G; SEQ ID NO: 209), which added a Sall site after the stop codon. This
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products were digested with Xbal and BsnBl, and then cloned into a
manmal i an 20 expression vector containing the human 1 g3 constant region.
Thi s vectwo 20@mas@bns an SV40 pronoter and DHFR sel ecti ega1/usb@sio3ohai ns
from each phage were either kappa or | anbda class. For each |ight chain,
conpl ementary prinmers were designed to add, from5' to 3', a Hndlll site,
an Xbal site, Kozak sequence and signal sequence (set forth above). Those
25 chains which had error-free coding regions were cloned as full-length

products. j i f Cl ) SEQ | D NG
11 and siq ' POREUaTE b hpieites GRS SRR RARABELEDS: BB Loi ng
priners 262726488-9% G)T@f\!;?'mﬁ%@h egﬁgely%anl@a@iﬂqmnﬁmmq@ﬁgm adH‘Mi‘of hﬁl' CA GT CI
TCC, SEQ I D NO. 208 ich added, the | ast seven aminpo acids of the signa
30 sequence, AHE Spﬂqah@eﬂuezwssng&10(1@g1slt@rcT@e%Hﬁmtﬁhaﬂmlquéen&T GIT
G SEQ I D NO. . ' j This 109
VO 2006/ 045035?@%%@3%&517’%%%%& I%%%e‘lnﬁ%%ﬁ‘é’?é ssi%h V%ﬂﬁ%&%%?ﬁ%g’ge‘as

previ ousl § st at ed Geithin ladbida ¢lomexlha8'erors inghiest con2tbdBre@®namdie2 48QpA6d
respectively ir Wi th priper.2458-54, to finish addition af the signal
sequence and *%F%Hﬁaﬁg%iﬂt fe"é“gta*i*h‘i?g?"ﬂl Ayt iih.(’ F?@‘T‘ﬁt ?%rﬁg‘fsr‘@‘%‘?p@nﬁ% ned as
Xbal - Sal | fr QeI IFCR Wal pbife iSRG PN AR £ PerYQE Iibdd@shsthited above. 5
Certain |anbda clones had errors in their constant regi ons when conpared

to natural higgen askhbe ahagerdsgiveshvaragleageion. Thessolones werealse ploged as
di screpanci e Qyetkl P s..performed using DNA coding for a perfect
| anbda const qu‘?t"‘l g%{lz&aglﬁlerg%s ?%Sémp%(g%béwa‘eri ved vari abl e regi on. These cl ones

were al so0cl oned &gherXk@ipaSatihbit repiomnisre albneé sepatdistd finlotheir cdfstihier e kappa
variabl e regions were cloned separately fromtheir constant regions, a
BsnBl site wikEigtdeBsmBl siewas added to theth enpeRths PER produgty Adter diggetian on  of

the PCR prodyineBAR pdt: XA BfiSt, HRARBLFOBDVHRHIARL S ER! O Was

cloned into an expression vector cont ng t appa-const ant
regi on. The phinedthtd bgbtpressbnheatoy caltainingcttbe htmaie kgpplarconstaaatgiomnvert ed

phage 15 were co-transfected into CHg.ceI | s usi t he Cal ci um Phosphate
Transfection Kit Lf?‘?ﬁ@‘irffq?'ﬂfg'@ﬁn%h?aﬁ?’)c @é‘_r?QP%{WC? IE%EGP% CRRVESeq phage

manuf act ys er werSHIFESIREhR 0RO cells YHE the@aciGharbRphald THRsRONESKROST
transfection, and the cells were passaged

(Invitrogen Corp.) generally according to the manufacturer’s suggested protocol.

Media was changed 14-16 hours post transfection, and the cells were passaged
into tissue culture dishes for selection after about 48 hours per the manufacturer’s
recommendations. Transfected cells were isolated by HT selection for

20  approximately 3 weeks, at which time transfected CHO cell colonies were
trypsinzed and combined into a “pool” of transfected cells.

Small-scale conditioned media was collected after 48 hours and assayed
for antibody production by Western blot analysis using either anti-human Fc
antibody, anti-human kappa antibody, or anti-human lambda antibody. The

25  selected cell populations were then passaged under selective pressure using
standard tissue culture sterile technique until enough cells were obtained to seed
four 850 cm? roller bottles with 2x10 viable cells each, and to prepare frozen
stock cell lines using DMSO. After seeding, the cells were maintained in roller
bottles with about 10 percent serum containing DMEM medium (Gibco/BRL, Inc)

30  supplemented with glutamine and non-essential amino acids. Cells were

maintained for two to three days until a cell confluency of approximately 80%
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into tissue culture dishes for selection after about 48 hours per the

manuf acturer's recomendations. Transfected cells were isolated by HT

sel ecti onwbanocdQs@ppr oxi mately 3 weeks, at which tine trenafseaisesrotHO cel
colonies were trypsinzed and conbined into a "pool"™ of transfected cells.
Smal | -scal e conditioned nmedia was col |l ected after 48 hours and assayed for
anti body production by Western bl ot analysis using either anti-human Fc
anti body, anti-human kappa antibody, or anti-human | anbda anti body. The 25
sel ected cell [ I ve pressure using
standard tissSG g?%g@ct r'gﬂg {59%,9%313(45@ i %ﬂgerﬁgia% S%tc’(l?deto Rt %un(%:: bt ai ned

to seed fOUEreSBtharrﬂlmmJel(m péroérttIDEMEM 50 pEPCeﬂle\/Galtﬂo?s@Iﬁilérﬁerﬁ@tCh and to
prepare frozen stock cell lines using DVMBO. After seeding, the cells were
mai nt ai ned i With@lptaminegrmdimogesygntipl %89130111@ Genditipredyngdimwas Hepsithg DVEM

edi um ( G beghBRLved BE), 3h BUOPLERRITRT ;b HBlHLATLIR AL oPRR, essent i a

am no acids mai nt al ne or two to Chree days unt a cell
confl uency otddippmadharvestel y 80% 110 WO 2006/ 045049 PCT/ U82005/ 037911 was

reached. At this point the nedia in the roll tles was switched to a
Corum ree mad a NHRMIFSVpRO et B P eeny Gt SertuntionTahy i)

suppl ement ed fro &dhdetdnbdMeafind i cgimlamqﬂ@éeahre@mnﬁmm&ﬁ theG2Bid Goned
medi a was harvested after seven days, with fresh serumfree nmedi um bei ng

added for oneolymntwas @C@rdgh&hedmamgﬂmwpHs(aboutAIﬂt3)Bn1£fea§ﬁnewé10bah¢ fied by

Protein G aff hr omat o direct|. d medi um using

st andard prochﬁ#%‘%‘?’O@f EIEOIE% Egﬁft{a}%enﬁy%ﬁfgﬂ}l&f is, Bm%har@gg accorrpl i shed

usi ng | on0 pHcoideattited bkidy 10 kDl @blecabt weightduedtt totrifuphlié@de@pitd®OTNe pr ot ei n

was neutralized usi ng 1 MTris, pH 8.5 and then 10 concentrated using 10
&

kD ol ecul ar coRseptiate @@@Yé&?kﬂqsﬁwb@@ﬁé’éﬁlaﬁ&qddﬂ? PBhe concentrated
anti body stock Wasfhhﬂg H{fb‘é&e?ﬁ%%gﬁgreh&ﬁ arld®ach Iﬁ{sﬁétyom@ l%gfr)} bodi es

have been created consi sts of two heavy al ns an
(kappa or | achaay an:hhhght (k#ppd @s lagmiadag chdims dshiesiigohtbdw thg fdladiiag THblelS Tabl e
2 2.
15
Table 2
Antibody Heavy Antibody Light
Chain Chain®
526 HC* 526 kappa
528 HC* 528 lambda C1
531 HC* 531 lambda C3
533 HC* 533 -kappa
535 HC* 535 lambda C3
536 HC* 536 kappa
537 HC* 537 lambda C3 (G
107A R)
540 HC* 540 lambda C3
543 HC* 543 kappa
544 HC* 544 -lambda C3
545 HC* 545 lambda C2
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Anti body Heavy Antibody Light Chain Chain# 526 HC* 526 kappa 528 HC* 528
| amtbda G 531 HC* 531 |l anbda O 533 HC* 533 -kappa 535 HC* 535 | anbda 0
536 HC* 586 2Megaps04637 HC* 537 lanbda 0 (G 107A R) 540 BCI/Usd@sloanbda C3
543 HC* 543 kappa 544 HC* 544 -lanbda C3 545 HC* 545 | anbda C2 111 WO
2006/ 045049 PCT/ US2005/ 037911 546 HC* 546 | anbda C (G 107AS, N112A, T114
S) 551 HC* 551 kappa 553 HC* 553 kappa 555 HC* 555 kappa 558 HC 558
kappa 559 HC 559 lanmbda O (N 112A, T114S) 565 HC* 565 kappa F1-C6 HC

F1-C6 | anbda C2 FBI - A7 He+BH—A7+t+anbda—€2 (G o1 A S) FD-B2 HC FD- B2
| anbda C3 (G 107A S) FE; B% HC FE- B7 klapiodembda Cl (G

107A S, N 112 A,
T114 S)

551 HC* 551 kappa

553 HC* 553 kappa

555 HC* 555 kappa

558 HC 558 kappa

559 HC 559 lambda C1 (N
112A,T1149)

565 HC* 565 kappa

F1-C6 HC F1-C6 lambda C2

FB1-A7 HC FB1-A7 lambda C2
(G 107A'S)

FD-B2 HC FD-B2 lambda C3
(G 107A°S)

FE-B7 HC FE-B7 kappa

FJ-G11 HC FJ-G11 kappa

FK-E3 HC FK-E3 kappa

G1D4 HC* G1D4 lambda C2

GCIE8 HC GCI1ES8 lambda C3
(K 149 R)

HIC12 HC H1C12 lambda C2

IA1-1E7 HC IA1-1E7 kappa

IF-1C10 HC IF-1C10 lambda C3
(T212 A)

IK-2E2 HC [K-2E2 lambda C2
(T212 A)

IP-2C11 HC IP-2C11 kappa

* Tested for binding to hAng-2, mAng-2, and hAng-1 as described herein.
# Some lambda light chain constant regions appear to be chimers of more than
one germline lambda constant region gene. The closest lambda constant region

5 germline gene is indicated along with the amino acids differing from that germline
gene, numbered using the Kabat system.
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FJ-G 11 HC FJ-G 11 kappa FK-E3 HC FK-E3 kappa G1 D4 HC* G 1 D4 | anbda C2
GCl E8 HC GC1E8 | anbda C3 (K 149 R) HI CI2HC HI C12 | anbda C2 |1Al-1E7 HC

| Al -1 E7 kwppaoe/d45643C10 HC | F-1 CL10 | anbda C3 (T 212 A) | Rc2ER26d8/05141 2E2

| anbda C2 (T212A) I1P-2C 1 1 HC IP-2C 11 kappa * Tested for binding to
hAng- 2, mAng-2, and hAng-1 as described herein. # Sonme |anbda |ight chain
constant regions appear to be chiners of nore than one gernline | anbda
constant region gene. The cl osest | anbda constant region 5 germine gene is

10 cat e alona, v IR TR TS B LD BB TS e
follow ng foheavtyaalnﬂeghs@dapﬁ@dddhambea)&ﬁﬁueBflﬁfé JanatiFig-2 hiiRliesof the heavy
and |ight (kappa ang_ | anbda) chains of the 31 anti-Ang-2 antibodies
converted fr S?HVSHS@ oppplage FO fullgagth lgfed antihodissdilbs complemesigsnement ari t y-
determ ni ng g@gﬁ cted
using 5 thea%%%éﬁlgat bas%@m})}n Bﬁ t%@;@gﬁ% 6(;@&"[1 glgt%o:dgégg&eg%gx‘grﬂlfc eeg'[ @% Kabat et
al in: SefueticeéBASERatibesenshiol usenthmietlogdeadest mbedrbysiataNetral Rubl i cat i on No.
91- 3242

al i-gned; t oU S@iﬁ@gf@&f wegfle{”E@? E%E’Hu %éc%e[%’%lr %ﬁéﬁl}ﬁ@%@’b@ ﬁ&i aggzsggﬁe\r/]v(e:;e

using tool s ey abdpprii@ithraHRlanCRMNiE&, 5Okd Fr P&@ie'gmlﬁ@wei’@ﬁr ngd o Canbridge,
UK, and then 10 visually conpared with such sequences. for each

vari abl e regbuienqen émthg databpseghith theatlnyeshgearmdioe séqienée usmngr@lglse 7. 113 WO
2006/ 045049 Eg{{ayézf?oré 4\91%& %Jéntre for Protein Engineering, Cambridge, UK, and then

10 visually compared with such sequences. The CDRs for each variable region

(heavy or light chain) are set forth in Table 7.

113



Tabl e 3 Heavy Chain Variable Regions Antibody HC Sequence 526 HC
EVQLVESGGGVWQPGRSLRLSCAASGFTFSSYGVHWRQAPGK  (SEQ I D NGO 1)

GLEW/SAI SGEGHBINMYADSVKCGRFTI SRDNAKNSLYLQWNSLR  AEDTAVYYCARBIUSENBIoBBEPYAY
WEQGTLVTV SS 528 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAI SWRQAPGQ (SEQ I D

NO 3) GLEWMEE | Pl FGTANYAQKFQGRVTI TADESTSTAYMELSSLRS
EDTAVYYCARGVWGDFDW.SFFDYWGQGTLVTVSS 531 HC
EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAl SW/RQAPGQ (SEQ I D NG 5)

GLEWMGAE | PI LA ANYAQKFQGRVTI TADKSTNTAY
DDTAVYYCARDREDTAMVENYWGEQGTLVTVSS 533
EVQLVQSGCGGVWQPCGRSLRLSCAASCGFTF Y

%E%LTS

RARR(Eble Rpi&asl D NO. 7)

GLEW/SYI SSSGSTI YYADSVKGRFTI SRDNAKNSL YLQWNSLRA

EDTAVYYCARDL

QVQLVQSGAEVK]

o

DYDI | TGYGYWEQGTL VTV SS 535 HC

GLEWVGGE | PI F
EDTAVYYCAAFS
EVQLVQSGEGW,
GLEW/SY! SSSG

II_\I\lll_\\é\l W\

PEBEICDAFDl WG

SikuSwes

Gaffeme YAl SWRQAPGQ  (SEQ ID NO 9)
HIADKSTSTAYMELSSLERS
DEMALVESSGEBBQIMIRSLRLSCAASGFTFSSYGMHWVRQAPGK
bGEE PERS VK GEDIIRDNYGNSLYLQMNSLR
FPAEORBNARNSRPLCVKHLRAPYAY WGQGTLVTVSS

EDTAVYYCARDL
QVQLVQSGAEVK]
GLEWVGGE | PI L
EDTAVYYCARGS
QVQLVQSGAEVK]
GLEWVGG | PI L
EDTAVYYCARAV

kg@b TGYGYW]

KVSCKAS
Gsm\mm::m?\%ﬂ

RQAPGQ
ELSSLRS

~ AOTINEE

FDYWGQGTLVTVSS

[ ED RROV
LTSS 5401

KPG3BVKVSCKAS

NG oy

AT SOYA EVRRAREGRY SCEED G D SMOMSHBIRQAPGQ
mLWMWGRVTITADKSTNTAYMELTSLTS
SNATAYSS RRBREDTAMVENYWGQGTLVTVSS

QVQLVQSGAEVK|
GLEWVGRI | PI L

EDTAVYYCARPY!

PCSSVRVSCRAS
3 ANNAKFQGR\

Y GEQBERGENDVV
PGASVKVSCKAS

QVQLVQSGAEVK|
GLEWVGG | PI F

(HAMAKFQGR\
(SEQ ID NO: 9)

GG FSSYAI P SE% D NO l7lj
X\ AASGFTFSSYGMHWYVRQAPGK
% G é%\ GRFTISRDNAKNSLYLQMNSLRA

T RO Ao G QL XY SS, oy

(G VARNS G REANEG SHKRSCKASGGTFSSYAISWVRQAPGQ
GLEWMGGIIPIFGTANYAQKFQGRVTITADKSTSTAYMELSSLRS
EDTAVYYCAAFSPFTETDAFDIWGQGTMVTVSS

536 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK

(SEQIDNO: 11) | GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
: EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

537 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQIDNO: 13) | SLEWMGGIIPILGIANYAQKFQGRVTITADKSTSTAYMELSGLGS

Q : EDTAVYYCARGSSDAAVAGMWGQGTLVTVSS

540 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQIDNO: 15) | GLEWMGGIIPILGIANYAQKFQGRVTITADKFTSTAYMELSSLGS
+15) | EDTAVYYCARAVPGTEDAFDIWGQGTMVTVSS

543 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQIDNO: 17) | GLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS
: EDTAVYYCARPYYDEWSGPGGMDVWGQGTTVTVSS

544 HC QVQLVQSGAEVKKPGASVKVSCKASGGTFSSYAISWVRQAPGQ

(SEQIDNO: 19) | SLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRS
: EDTAVYYCARFESGYWGDAFDIWGQGTMVTVSS

545 HC QVQLQESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK

(SEQIDNO:21) | GLEWVAVISYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSL
: RAEDTAVYYCAKGPVDFDYGDYAIDYWGQGTLVTVSS

546 HC EVQLVDSGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGK

(SEQIDNO:23) | GLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLR

AEDTAVYYCAKETISFSTFSGYFDYWAQGTLVTVSS
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EDTAVYYCARFESGYWGEDAFDI WEQGTMVTVSS 545 HC

QVQL QESGGGVWQPGRSLRL SCAASGFTFSSYGVHW/RQAPGK  (SEQ I D NO 21)
GLEWAVI SYDGEMOADSVKGRFTI SRONSKNTLYLQWNSL  RAEDTAVYYCACKERY0BI3BDYS DYAI

DY WEQGTLVTV SS 546 HC EVQLVDSGGGLVQPGGSLRLSCAASGFTFSSYAMBW/RQAPGK (SEQ I D
NO 23) GLEW/SAI SGSGGSTYYADSVKGRFTI SRDNSKNTLYLQWNSLR
AEDTAVYYCAKET! SFSTFSGYFDYWAQGTLVTVSS 114 WD 2006/ 045049 PCT/ US2005/ 037911

551 HC Q\/Q_VQSGAEVKKPGSSVKVSCKASGGT FSSYAl SWRQAPGQ (SEQ ID NO 25)
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RGLES NFBG FDPARGHO YAQKFQGRLTMTEDTSTDTAYMELSS

BCEKSESWWSGYHSEQ{WDQN@VB‘@SS

GLEWAVI WDG
RAEDTAVYYCAR)

NKYYADSVKGRK
DSSGYG
(SEQ ID NO: 35)

[ bRDNSKNTLYL%/N
W§ SSVKVSCKASGGTF SSYAISWVRQAPGQ
GTANYAQKFQGRVTITADESTSTAYMELSSLRS

EDTAVYYCARSPIYYDILTGIDAFDIWGQGTMVTVSS

F1-C6 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQ
(SEQIDNO:37) | GLEWMGRIIPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRS
: EDTAVYYCARDPIPSGWYFDLWGRGTLVTVSS
FB1-A7 HC QVQLVESGGGLVKPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(SEQIDNO:39) | GLEWVAVIWYDGSNKYYADSVKGRFTISRDNSKNTLYLQMNSL
_ : RAEDTAVYYCAREVGNYYDSSGYGYWGQGTLVTVSS
FD-B2 HC QVQLQQSGPGLVKPSQTLSLTCAISGDTVSSNSAAWNWIRQSPS
(SEQIDNO: 41) | ROLEWLGRTYYRSKWYSDYAVSLRGRITINLDTDTSKNQFSLQL
: NSVTPEDTAVYYCARDRGGYIDSWGQGTLVTVSS
FE-B7 HC EVQLVESGGGLGQPGGSLRLSCAATGFSLDDYEMNWVRQAPGR
(SEQIDNO: 43) | GLEWVSYUIGSGKTIFYADSVKGRFTISRONGKNSVYLQMNSLR
: AEDTAIYYCARGGGSAYYLNTSDIWGQGTMVTVSS
FJ-G11 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQ
(SEQIDNO: 45) | GOLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRS
: LRSDDTAVYYCARDRGIAARSAYYYGMDVWGQGTTVTVSS
FK-E3 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDLNWVRQASG
(SEQIDNO: 47y | QGLEWMGWMNPTSGNTGY AQKFQGRITMTRNTSISTAYMELRS
: LRSDDTAVYYCARDPPSGGWEFDYWGQGTLVTVSS
GID4 HC QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSHAISWVRQAPGQ
(SEQIDNO: 49) | CLEWMGRIIPILGIANYAQKFQGRVTITADESTSTAYMELSSLRS
49 | EDTAVYYCATSRLEWLLYLDYWGQGTLVTVSS
GCI1E8 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQ
(SEQIDNO: 51) | GLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMEVRS

LRSDDTAVYYCARGGSPYGGYAYPFDYWGQGTLVTVSS
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FD- B2 HC QVQLQQSGPGLVKPSQTLSLTCAI SGDTVSSNSAAWNA RQSPS

(SEQ I D NO

RCGLEW.GRTYYRSKWYSDYAVSLRGRI TI NLDTDTSKNQFSL QL

NSVTPEDTAVE S ossrIR#6Y DSWEQGTLVTVSS FE- B7 HC

EVQLVESGGGL GOPGGSLRL SCAATGFSLDDYEMWWRQAPGR  (SEQ | D NO. 43)
GLEW/SY! | GSGKTI FYADSVKGRFTI SRDNGKNSVYLQWNSLR

AEDTAI YYCARGGGSAYYLNTSDI WGQGTMWTVSS FJ- G 11 HC
QVQLVQSGAEVKKPGASVKVSCKASGY TFTSYG SWRQAPGQ  (SEQ I D N0 45)
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Table 4
Kappa Chain Variable Regions

Antibody LC

Sequence

526 kappa
(SEQ ID NO: 2)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQALQTPPTFGGGTKVEIK

533 kappa“
(SEQID NO: 8)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLNWYLQKP
GQSPQILIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGLQTPPTFGQGTKLEIK

(SEQ ID NO: 210)

536 kappa (THW) | DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

(SEQIDNO: 12) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
: YYCMQGTHWPPTFGQGTKLEIK

536 kappa (LQT) | DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDF
TLKISRVEAEDVGVYYCMQGLQTPPTFGQGTKLEIK

(SEQ ID NO: 26)

543 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

(SEQIDNO: 18) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
: YYCMQALQTPLTFGGGTKVEIK

551 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQALQTPLTFGGGTKVEIK
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| P-2C |

GL EWVGAWWNPNSGNT GYAQKFQGRVTMIRNTSI STAYMELSS
L RSEDTAVWYOANKIS/ AMAGT RYGVDVW\GQGTTVTVSS Tabl e 4 Kappa ChaipoTNaspéoabb®1Regi ons
5 Antibody LC Sequence 526 kappa

DI VMTIQSPLSLPVTPGEPASI SCRSSQSL L HSNGYNYL DWYL QKP

(SEQ ID NO 2)

1 HC QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDI NWRQATGQ (SEQ I D NO 61)

GBPQLLI YLGSNRASGVPDRFSGSGSGTDFTLKI SRVEAEDVGY  YYCMQALQTPPTFGGGTKVEI K 533

kappa DI VMIQSPLSLPVTPGEPASI SCRSSQSL LHSNGYNYLNWYL QKP

' (SEQ 1D NO_ 8)

GSPA LI YLGSNRASGVPDRFSGIGSGTD DFTLKI SRVEAEDVGY — Y YCMOGEGTPPTF FKERlI K 536
kappa (THW DISVVARESPL SL P\ EPMPRSHLSCRERGEPA BISRRYGQBL DM LFWFQKD INO  12)
GQSPQLLI YL GSNRAGGYROREGCSERITRETIY KB SHRA Fe Vl%@tm« Hl K 536
kappa (LQT) DLVMIQSPLSLP W%@&%EW%YNYLDVWLWP (SEQ I D|NO. 210)
GREPQLLI YL CENRAREAPDRFSG spL&K{/%ﬁﬁb‘Wﬁgﬁﬁ“ K 543
kappa DI VMIQSPLSL VTPGEPA%%%?E@ aid)
GQSPQLLI YLGSNREQERPS: 3l d¥ESGHETDFTLKI SRVEAEDVGY 551 |kappa
DI VMI QSPL SL PVTPGEPASHSERY o\gol_l_nowun\uLuv“\)'l'LQ(P SEQ+DNG—26)

GQSPQLLI YL GSNRASGVWPDRFSCSESGITISPG KL SRVGRIANGIRA IBMPY Bl K 116
VWO 2006/ 04504 GH&\J@S? 05 /@37@@&881{3&5@}1 GSGSGTDFTLTISRLEPEDFAVYYCQ L

DI VMTQSPLSLP\#P PASI SCR$SOSISEPRSNIGRGY OKP_RRFGSGSATDFTLRI SRVEAEDVGY
(SEQ ID NO P OSP Q I

bi T GBPLSLAVHBAEBAS S %ﬁ?&@%ﬁé@éﬁ%ﬁ oAU ERSR Q LI
ASNRASGVPDRFSEERIENOFIY RI| SRGSARMGYG TK VEIK

565 kappa (2)
(SEQID NO: 211)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIFLGSSRASGVPDRFSGSGSGTDFTLKISKVEADDVGIY
YCMQALDTPPTFGPGTKVEIK

FE-B7 kappa
(SEQ ID NO: 44)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSKGDNYLDWYLQKP
GQSPQLLIYLGSHRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVY
YYCMQALQTPLTFGGGTKVEIK

FJ-G11 kappa
(SEQ ID NO: 46)

DIVMTQTPLSLPVTPGEPASISCRSSQSLLDSDDGKTYLDWYLQR
PGQSPQLLMYTTSSRASGVPDRFSGSGSGTDFTLKISRVEAEDVG
VYYCMQATQFPYTFGQGTKLEIK

FK-E3 kappa
(SEQ ID NO: 48)

DIVMTQTPLSSTVTLGQPASISCRSSQSLVHEDGNTYLNWLHQRP
GQPPRLLIYKISKRFSGVPDRFSGSGAGTDFTLKISRVEPEDVGVY
YCMQSTRFPRTFGQGTKLEIK

1A1-1E7 kappa
(SEQ ID NO: 56)

EIVLTQSPATLSLSPGERATLSCRASQSVSSSFLAWYQQKAGQAP
RLLIYDTSTRATGIADRFSGSGSGTDFTLTISRLEAEDSAVYYCQQ
YDFSPLTFGGGTKVEIK

[P-2C11 kappa
(SEQ ID NO: 62)

EIVLTQSPGTLSLSPGERATLSCRASQSISTFLAWYQQKPGQAPRL
LIYDASNRATGIPGRFSGSGSGTDFTLTISNLEPEDFAVYYCQHRI

NWPLTFGGGTKVEIK

Table 5
Lambda Chain Variable Regions

Antibody LC Sequence
528 lambda SYELTQPPSVSVSPGQTASITCSGDKLGYTYTSWFQQKPGQSPVL
(SEQ ID NO: 4) VIFQDFKRPSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQAW

' DSTTAVVFGTGTKVTVL
531 lambda QSVLTQPPSVSAAPGQKVTVSCSGSSSNIGNNYVSWYQQLPGTA
(SEQ ID NO: 6) PKLLIYDNNKRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYC

) GTWDSSLSAFWVFGGGTKLTVL
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YYCM TL | Pl TFGPGTKVDI K 558 kappa

El VLTQSPGT LSLSPGERATL SCRASQSVSSSSL AWYQQKPGQAP

(SEQ ID NO 32)

RLLVYAASSROTBIGRIIRASCSGSGTDFTLTI SRLEPEDFAVYYCQ HYGSSPRT PGREREMEIE9965 kappa

El VL TQSPGTL SLSPGERATL SCRASQSVSSSSL AWQQKPGQAP

(SEQ I D NO

36) RLLVYAASS

TG PDRFSGSGSGIDFTLTI SRLEPEDFAVYYCQ HYGSSPRTFGQGTKVEI K 565 kappa (2)

DI VMTIQSPLSLPVTPGEPASI SCRSSQSL L HSNGYNYL DWY L QKP

(SEQ ID NO 211) YQSPQ
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SYELTQPPSVSV|S AS|I TCSA] (KP 4}) p

VI FQDFKRPSG P GNTA %F l&%%% §e%d1 1 anbda
QSVL TQPPSVSANSEQRY NOSTBGS ARSI

PKLLl YD\INKRI' Cf‘l PnDES%KS(:TS’/_\‘TI cl T(?I QTI'(EI'\EAHW(‘ FT\AhQQl QAE\AV/E(?(?{“TI(L'I' VL 117

545 lambda
(SEQ ID NO: 22)

QSVLTQPSSVSGAPGQRVTISCTGQSSNIGAGYDVHWYQQFPGR
APKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGLQPEDEADYY
CQSYDSRLSGSVFGGGTKLTVL

546 lambda
(SEQ ID NO: 24)

QSVLTQPSSVSEAPRQRVTISCSGSASNIGANGVSWYHQVPGKA
PRLLLSHDGLVTSGVPDRLSVSKSGTSASLAISGLHSDDEGDYYC
AVWDDSLNAVVFGGGTKLTVL

559 lambda
(SEQ ID NO: 34)

QSALTQPPSASGSPGQSITISCTGTNSDIGSYPFVSWYQRHPGKAP
KLLIYDVSNRPSGVSDRFSGSKSGNTASLTISGLQAEDEGDYYCS
SFTMNSFVIFGGGTKLTVL

F1-C6 lambda
(SEQ ID NO: 38)

QSVLTQPPSVSEAPRQRVTISCSGSSSNIGNNAVNWYQQLPGKAP
KLLIYYDDLLPSGVSDRFSGSKSGTSASLAISGLRSEDEADYYCA
TWDDSLSGWVFGGGTKLTVL

FB1-A7 lambda
(SEQ ID NO: 40)

NFMLTQPHSVSESPGKTVTISCTRSGGGIGSSFVHWFQQRPGSSP
TTVlFDDNQRPTGVPDRFSAAIDTSSSSASLTISGLTAEDEADYYC
QSSHSTAVVFGGGTKLTVL

FD-B2 lambda
(SEQ ID NO: 42)

NFMLTQPHSVSESPGKTVTISCTRSSGSIATNYVQWY QQRPGSSP
ATVIYEDNQRPSGVPDRFSGSIDTSSNSASLTISGLTTEDEADYFC
QSYGDNNWVFGGGTKLTVL :

G1D4 lambda
(SEQ ID NO: 50)

NFMLTQPHSVSESPGKTVIIPCTRSSGSIASNYVQWYQKRPGSAP
SIVIYEDKQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYC
QSYNSRGVMFGGGTKLTVL

GCI1ES8 lambda
(SEQ ID NO: 52)

NFMLTQPHSVLESAGKTVTISCTRSSGSIASNYVQWYQQRPGTSP
TNVIFEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYFC
QSYDSNIWVFGGGTKLTVL

H1C12 lambda
(SEQ ID NO: 54)

QSVLTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQHLPGTAP
KLLIYGNTNRPSGVPDRFSGSKSGTSASLAIAGLQAEDEADYYC
QSYDSSLSGSLVFGGGTKLTVL

IF-1C10 lambda
(SEQ ID NO: 58)

NFMLTQPHSVSESPGKTVTISCTGSGGSIASNY VQWYQQRPGSA
PTTVIYEDNQRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYY
CQSYDSSTWVFGGGTKLTVL
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WO 2006/ 045049 PCT/ US2005/ 037911 535 | anbda

QSVL TQPPSVSAAPGQKVTI SCSGSNSNI GNNFVSWYQQLPGTAP  (SEQ |1 D NO. 10)

KL L VYDNNKRBSGRDRASGSKSGTSATLG TGLQTGDEADYYC GTVDSSL SAABYYRSHEEKEPYL 537
| anbda QSVLTQPPSVSAAPGQDVTI SCSGNNSNI GNNYVSWYQQVPGTA  (SEQ I D NO 14)
PKLLVYDNHKRPSG SDRFSGSKSDTSATLDI TGLQPGDEADYYC ~ GTWDTSL SANWFGGGTKLTVL 540
| ambda QSVLTQPPSVSAAPGQKVTI SCSGSSSNI GANYVSWQQLPGTAP  (SEQ | D NO 16)

KLLI YNNNKRPSG PDRFSGSKSDTSATLG TGLQTGDEADYYCG  AWDSSLSASWFGGGTKLTVL 544
| anbda_SYEL TQPPSVSVSPGITAR TCSCDALPKOYA vv? PCORPY O +BDNE—2¢6
LVI YKDSERPSQ PEHZSudsGT T\ SLARYACOPARYCOEAT SSHYGRNTESHTRINPEKS45 | anbda
QSVLT@SSVSGAB@@%WﬂbS@[G(ﬁgL% VARGPOOEIRES GSP§%8¢%T&T(9LQ2‘§PEADY
APKLL| YGNSNRPSGV/PDRESGSKSGFSAST: ?Eﬁ AV CQSYDSRL SGSVEGGGTKLTVL 546

| anbda QSVLTQPSSVSEAPRQRVTI SCSGSASNI GANGVSWYHQVPGKA (SEQ I D NO 24)

PRL L L SHDGL VTSGVPDRL SVSKSGTSASLAI SGLHSDDEGDYYC  AVWDDSLNAVWFGGGTKLTVL 559

| ambda QSALTQPPSASGSPGQSI Tl SCTGTNSDI GSYPFVSWQRHPGKAP  (SEQ | D NO 34)

KLLI YDVSNRPSGVSDRFSGSKSGNTASLTI SGLQAEDEGDYYCS SFTMNSFVI FGGGTKLTVL F | - C6
| anbda QSVLTQPPSVSEAPRQRVTI SCSGSSSNI GNNAVNWYQQLPGKAP  (SEQ I D NO 38)

KLLI YYDDLLPSGVSDRFSGSKSGTSASLAI SGLRSEDEADYYCA TWDDSLSGWFGGGTKLTVL FBI - A7
| ambda NFM.TQPHSVSESPGKTVTI SCTRSGGG GSSFVHWQORPGSSP  (SEQ | D NO 40)

TTVI FDDNQRPTGVPDRFSAAI DTSSSSASLTI SGLTAEDEADYYC QSSHSTAWFGGGTKLTVL FD- B2

| anbda NFM.TQPHSVSESPGKTVTI SCTRSSGSI ATNYVQAYQQRPGSSP  (SEQ I D NO 42)

ATVI YEDNQRPSGVPDRFSGSI DTSSNSASLTI SGLTTEDEADYFC QSYGDNNW/FGGGTKLTVL GL D4

| ambda NFM_LTQPHSVSESPGKTVI | PCTRSSGSI ASNYVQWQKRPGSAP
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(SEQ I D NG 50) SI VI YEDKQRPSGVPDRFSGSI DSSSNSASLTI SGLKTEDEADYYC
QSYNSRGVMFGGGTKLTVL GC | E8 | anbda

NFMLTQPHSVOEREA@{IMI | SCTRSSGSI ASNYVOQAWWQORPGTSP  ( SEQ | D IROT/US2005/037911

TNVI FEDNQRPSGVPDRFSGSI DSSSNSASLTI SGLKTEDEADYFC ~ QSYDSNI WWFGGGTKLTVL

HI C12| anbda QSVLTQPPSVSAAPGQKVTI SCSGSSSNI GNNYVSWYQHLPGTAP  (SEQ I D NO 54)
KLLI YGNTNRPSGVPDRFSGSKSGTSASLAI AGLQAEDEADYYC QSYDSSLSGSLVFGGGTKLTVL | F-1 C
10 | ambda NFMLTQPHSVSESPCGKTVTI SCTGSGGSI ASNYVQAWWQORPGSA  (SEQ I D NO  58)
PTTVI YEDNQRPSGVPDRFSGSI DSSSNSASLTI SG.KTEDEADYY CQSYDSSTWFGGGTKLTVL 118 WO
2006/ 045049 PCT/ US2005/037911 | IK- \2/\52 da
QSALTQPASVSGSPGQSI TI SCTGTSSDVGGYNYVS (SEQ I D NO 60)

APKLM YKVNNRPSGL SNRFSGSQSGNTASHbhaa@ SR EHREREY ons'@38YTSSSTLGFGGEGTKLTVL - 119
WO 2006/ 045049 PCT/ 1JS2005/ 037911 Table 6 Hiunan Constant Regions (CR)

Anti body CR BagliaeerHuman dandea

GCQPKANPTVTLFPPSSEEL QANKATLIVCL| SDEYPGAVTVAWK constant region 1

ADGSPVKAGVET [TKPSKQRNNKYAAS 7 ) TECS ( SEQ
D NO63) Hulilh Apgila AR AT V2]
constant reg 2 ADSSPVKA WVTHESK ENNOAARSY L SLTPEQAKSHRSYS  (C2)

Y
CQ\/THEGSTVEKTVAE’TECS' SEQ | D NO 64) Human | anbda
GQPKAAPSVTL FPPE&H |N8A§\RAT VCL | SDEYPGAVTVAVK constant region 3

ADSSPVKAGVETIT LRI QRN YAASIYS AT TSR o Al HEMEBIRFRTAMRTINAL T ECS

constant region 2 ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYS
(C2) CQVTHEGSTVEKTVAPTECS

(SEQ ID NO: 64)

Human lambda GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
constant region 3 ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHKSYS
(C3) CQVTHEGSTVEKTVAPTECS

(SEQ ID NO: 65)

Human lambda GQPKAAPSVTLFPPSSEELQANKATLVCLVSDFYPGAVTVAW
constant region 7 KADGSPVKVGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRS
(o)) YSCRVTHEGSTVEKTVAPAECS

(SEQ ID NO: 66)

Human kappa RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKY
constant region DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
(SEQ ID NO: 67) ACEVTHQGLSSPVTKSFNRGEC

Human IgG1 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS
constant region GALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH
(SEQ ID NO: 68) KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
) DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPGK

5
Table 7
Complementarity-Determining Regions (CDRs) of Heavy Chains (HC) and Light
Chains (LC) of Ang-2 Antibodies
10

CDR 1 CDR 2 CDR 3
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(SEQ ID NO 65) Human | anbda GQPKAAPSVTLFPPSSEEL QANKATLVCLVSDFYPGAVTVAW
constant regi on 7 KADGSPVKVGVETTKPSKQSNNKYAASSYLSLTPEQVNKSHRS ( C7)
YSCRVTHEGSOBISIMARAECS (SEQ | D NO 66) Hunman kappa PCT/US2005/037911
RTVAAPSVFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQ/AKY const ant regi on

DNAL QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY (SEQ I D NO 67)
ACEVTHQGELSSPVTKSFNRGEC Human | gG |
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNS  const ant regi on

GAL TSGVHTFPAYLOSSG Y SESSYVY T VPSSSHGFOP-ENVINH—( SEQ1TTD—NO—687-
KPSNTKVDKK&E%@DKTHTCW@??APELLGCPSVFLFPWWS Residues
DTLM SRTPEMI$YVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNST SVL TVLHQDW.NGKEYKCKVSNKAL PA
Pl EKTI SKA REF@WPFMEWR@VSLNT@WYWADSDKﬂVEE DLLDYDILTGPYAY
VESNGQPENNYKTTPRVLDSDGSFFLYSKLTV DK % PRV F@QSVIVHEAL I-thgT@gL@DSPGK 5
Table 7 GConplengntarity-Determ nilng Regi ons (CDRs) ai ns” (HC] and
Li ght Chlhts6( LUC) of Ang-2 Antibodies 10 CDRI CDR2 CDRS 120 WD
2006/ 04504,% PCT/|US2005/ 037911 ~ Anti body Resi dues Regi dues Residues Ab|526
HC SYGWH |(SEQ 1 &&Q%ﬁsﬁ?%@fﬂ#ﬁ%@@e@ﬂﬁm LTGPYAYMQARRHRTD NO | 105)
(SEQ I D NO 144)| ASERD KC RSSQSLLHSNGYNMIsP LGSNRAS - ((§E@1§.QOI\Q5)
MOALQTPPTL(SEQ I D NO 70) 106) (ISEQ I D NO—145) Af
Ab 528
HC SYAIS GIIPIFGTANYAQKFQG GVVGDFDWLSFFDY
(SEQ ID NO: 71) (SEQID NO: 107) (SEQ ID NO: 146)
Ab 528 '
LC SGDKLGYTYTS QDFKRPS (SEQ ID NO: QAWDSTTAVV
(SEQ ID NO: 72) 108) (SEQ ID NO: 147)
Ab 531
HC  SYAIS GIIPILGIANYAQKFQG DREDTAMVFNY
(SEQ ID NO: 71) (SEQID NO: 109) (SEQ ID NO: 148)
Ab 531
LC SGSSSNIGNNYVS DNNKRPS (SEQ ID NO: GTWDSSLSAFWV
(SEQ ID NO: 73) 110) (SEQ ID NO: 149)
Ab 533
HC SYGMH YISSSGSTIYYADSVKG DLLDYDILTGYGY
(SEQ ID NO: 69) (SEQID NO: 111) (SEQ ID NO: 150)
Ab 533
KC RSSQSLLHSNGYNYLN LGSNRAS (SEQ ID NO: MQGLQTPPT
(SEQ ID NO: 74) 106) (SEQ ID NO: 151)
Ab 535
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG FSPFTETDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 152)
Ab 535
LC SGSNSNIGNNFVS DNNKRPS (SEQ ID NO: GTWDSSLSAAEVV
(SEQ ID NO: 75) 110) (SEQ ID NO: 153)
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HC SYAI'S G | Pl FGTANYAQKFQG GWGDFDW.SFFDY (SEQ ID NO 71) (SEQ ID NO 107)
(SEQ ID NO 146) Ab 528 LC SGDKLGYTYTS QDFKRPS (SEQ | D NO QAWDSTTAW
(SEQ | D NQO 26@)04308) (SEQ I D NO 147) Ab 531 HC SYA S @CiRIsk@sAMALKFQS
DREDTAMFNY (SEQ ID NO. 71) (SEQ 1D NO 109) (SEQ ID NO 148) Ab 531 LC
SGSSSNI GNNYVS DNNKRPS (SEQ | D NO. GTWDSSLSAFW (SEQ ID NO. 73) 110) (SEQ

I D NO 149) Ab 533 HC SYQWH YI SSSGSTI YYADSVKG DLLDYDI LTGYGY (SEQ | D NO
69) (SEQ ID NO 111) (SEQ ID NO 150) Ab 533 KC RSSQSLLHSNGYNYLN LGSNRAS
(SEQ I D NO-MOSHEFPPT—SEQ+D-NG—74)—166) ( SEQ+DTNO—154)—Ab—535-HC
SYAI'S (SEQ“?%% N 71) GI | Pl FGTAN\HAQ(FQG FSPFTETDAFDI| (SEQ ID NO 107) |( SEQ
| D NO 15PHC Ab 53fq; g DR GIYNF Vs bR | D NOh IVIEIPPE PAREVY
(SEQ ID NO 75) 110) ( ID NO [153) 121 WO 2006/(45049 PCT/ US2005/ 037911
Ab 536 HQ SYGWH |(SEQ ID N0 69) VY ssst%‘?l‘Wﬁ?D!stG DL L DYDSETGY®Y: 150SEQ | D
NO 111) k/@ﬁ%l O NO 150) Ab 534 ( THW RSSQSLLHASNGYNYLD TGSNRAS(SEQ 1 D
NO MQGTH KC (SEQ ID NO 70)| 106) (SEQ ID NO 154)
(THW) RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQGTHWPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 154)
Ab 536
(LQT) RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQGLQTPPT
KC (SEQ ID NO: 70) 106) (SEQ ID NO: 212)
Ab 537
HC SYAIS (SEQ ID NO: 71) GIIPILGIANYAQKFQG GSSDAAVAGM
(SEQ ID NO: 109) (SEQ ID NO: 155)
Ab 537
LC SGNNSNIGNNYVS (SEQ | DNHKRPS (SEQ ID NO: GTWDTSLSANWYV
ID NO: 76) 112) (SEQ ID NO: 156)
Ab 540 |
HC SYAIS (SEQ ID NO: 71) GIIPILGIANYAQKFQG AVPGTEDAFDI (SEQ ID
(SEQ ID NO: 109) NO: 157)
Ab 540
LC SGSSSNIGANYVS (SEQ | NNNKRPS (SEQIDNO: | GAWDSSLSASWYV (SEQ ID
ID NO: 77) 113) NO: 158)
Ab 543 |
HC SYAIS (SEQID NO: 71) RIIPILGIANYAQKFQG PYYDFWSGPGGMDV
(SEQIDNO: 114) (SEQ ID NO: 159)
Ab 543
KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 544
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG FESGYWGDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 161)
Ab 544
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Ab 536 (LQT) RSSQSLLHSNGYNYLD LGSNRAS (SEQ I D NO MQGLQTPPT KC (SEQ I D NO.

70) 106) (SEQ ID NO 212)

Ab 537 HC SYAIS (SEQ ID NO 71)

G 1 Pl LG ANSAGKAQSIGSSDAAVAGM (SEQ I D NO 109) (SEQ | D NOT/uka@)s/037n 537 LC
SGNNSNI GNNYVS ( SEQ DNHKRPS (SEQ | D NO GTVDTSLSANW/

ID NO 15

6)

ID NO 76) 112) (SEQ

Ab 540 HC SYAI'S (SEQ ID NO 71) G I Pl LG ANYAQKFQG AVPGTEDAFDI

(SEQ ID (SEQ ID NGO 109) NO 157) Ab 540 LC SGSSSNI GANYVS ( SEQ NNNKRPS

(SEQ I D NO GAWDSSLSASW (SEQ I D

ID NO 77) 113) NO 158) Ab 543 HC SYAI S

(N?)FQllsg) Ab ’%%%?éﬁ%ﬁ@%@twﬁ%éﬁﬁ’éﬁ@a P [;ES_OI_&R%%%HWT \(DSEQI IDD
NO 70) 106) (SEQ I D NOINOIBD) Ab 544 HC SYAI' S (SEQ|I D N@Qeq{BNO: 162)
G | Pl FGTANYAQKFOGFESGAACDAFDH—SEQ1+D-NO—10A—(SEO+DB-NO—161)—Ab-544
122 WD 20087 $#45049 PCT/ US2005/ 037911 LC SGDALPKQYAY ( SEQ KDSERPS ( SEQ|I D
NS 8 A MRSt 345 ARoRAMTR | Mo
(SEQ ID NO: 116) (SEQ ID NO: 163)
Ab 545
LC TGQSSNIGAGYDVH | GNSNRPS (SEQ ID NO: 117) QSYDSRLSGSV
(SEQID NO: 79) (SEQ ID NO: 164)
Ab 546
HC SYAMS (SEQID NO: 80) | AISGSGGSTYYADSVKG ETISFSTFSGYFDY
(SEQ ID NO: 105) (SEQ ID NO: 165)
Ab 546
LC SGSASNIGANGVS (SEQ | HDGLVTS (SEQ ID NO: AVWDDSLNAVV
ID NO: 81) 118) (SEQ ID NO: 166)
Ab 551
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG GYDFWSGYSLDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 167)
Ab 551
KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 553
HC SYAMH (SEQ ID NO: 82) | WINAGNGNTKYSQKFQG GVDDYGGNSWAFDI
(SEQ ID NO: 119) (SEQ ID NO: 168)
Ab 553
KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 70) 106) (SEQ ID NO: 160)
Ab 555
HC SYAMH (SEQ ID NO: 82) | VISYDGSNKYYADSVKG | SASDHYYDSSGYYSDAFDI
(SEQ ID NO: 116) (SEQ ID NO: 169)
Ab 555
KC RSSQSLLHSNGYNYLD LASNRAS (SEQ ID NO: MQTLQIPIT (SEQ ID NO:
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(SEQ ID NO 116) (SEQ ID NO 163) Ab 545 LC TGQSSNI GAGYDVH GNSNRPS ( SEQ I D
NO 117) QSYDSRLSGSV (SEQ ID NO 79) (SEQ ID NO 164) Ab 546 HC SYAMS
(SEQ | D NQO 286)04£048GSGGSTYYADSVKG ETI SFSTFSGYFDY  ( SEQ pDTNS200505%11( SEQ | D
NO 165) Ab 546 LC SGSASNI GANGVS ( SEQ HDGLVTS (SEQ I D NO AWWDDSLNAW | D
NO 81) 118) (SEQ ID NO 166) Ab 551 HC SYAIS (SEQ ID NO 71)

G | Pl FGTANYAQKFQG GYDFWSGYSLDAFDI  (SEQ ID NO. 107) (SEQ ID NO 167) Ab
551 KC RSSQSLLHSNGYNYLD LGSNRAS (SEQ ID NO MQALQTPLT (SEQ ID NO_ 70) 106)

4L\ L L o | NIV

ANA
II"\IV

/DY CNGAED J(SET BN i) | S20 LD Y 168 b Sha KO T o
RSSQSL L HSNGYHMN8L [ LGSNRAS (SEQ I D INO MALQIPLT (SEQ ID NGO 70) 106) ($EQ
SASDH VYD SDARET YV 65 PKED TS E SR BN EG 0) CABVEHSTREAAYD!
RSSQSLLHSNGYNYLD LASNRAS (SEQ | D [NO.~ MJDR:FRIT ( SEQ|I D NSEQ I188: MO
2006/ 04509 PCTUS2005 037911 SEQ D NO—70)—120) 1170)—Ab—558HC-Gr\6
(SEQ I D Nazb %) El NHSGSTNFNPSLKS |( SEQ GHDWGMVGE GGAAYDI
KC RASQSVSSSSLA (SEQ AASSRAT (SEQ ID NO: QHYGSSPRT
ID NO: 84) 122) (SEQ ID NO: 172)
Ab 559
HC ESSMH (SEQ ID NO: 85) | GFDPEHGETIYAQKFQG GVQVTSGYHYFDH
(SEQ ID NO: 123) (SEQ ID NO: 173)
Ab 559
LC TGTNSDIGSYPFVS | DVSNRPS (SEQ ID NO: 124) SSFTMNSFVI
(SEQ 1D NO: 86) (SEQ ID NO: 174)
Ab 565
HC SYAIS (SEQ ID NO: 71) GIIPIFGTANYAQKFQG SPIYYDILTGIDAFDI
(SEQ ID NO: 107) (SEQ ID NO: 175)
Ab 565 RASQSVSSSSLA (SEQ AASSRAT (SEQ ID NO: QHYGSSPRT
KC ID NO: 213) 214) (SEQ ID NO: 215)
Ab 565
(2)KC RSSQSLLHSNGYNYLD | LGSSRAS (SEQ ID NO: 125) MQALDTPPT
(SEQ ID NO: 70) (SEQ ID NO: 176)
AbFI-
C6 HC SYAIS (SEQ ID NO: 71) RIIPILGIANYAQKFQG DPIPSGWYFDL
(SEQ ID NO: 114) (SEQ ID NO: 177)
Ab Fl-
Cé6 LC SGSSSNIGNNAVN (SEQ | YDDLLPS (SEQ ID NO: 126) ATWDDSLSGWV
ID NO: 87) (SEQ ID NO: 178)
Ab FB1-
ATHC | SYGMH (SEQID NO: 69) | VIWYDGSNKYYADSVKG EVGNYYDSSGYGY
(SEQ ID NO: 127) (SEQ ID NO: 179)
Ab FB1-
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ID NO 121) (SEQ ID NO 171) Ab 558 KC RASQSVSSSSLA ( SEQ AASSRAT (SEQ I D
NO QHYGSSPRT ID NO 84) 122) (SEQ ID NO 172) Ab 559 HC ESSMH (SEQ I D
NO 85) GROREMEEIIYAKFQG GVQVTSGYHYFDH (SEQ I D NO.  12BrTSEQshBoND. 173)
Ab 559 LC TGTNSDI GSYPFVS DVSNRPS (SEQ | D NO 124) SSFTMNSFVI  (SEQ I D NO
86) (SEQ ID NO 174) Ab 565 HC SYAIS (SEQ ID NO 71) G I Pl FGTANYAQKFQG
SPI YYDI LTG DAFDI  (SEQ ID NO 107) (SEQ ID NO 175) Ab 565 RASQSVSSSSLA

( SEQ AASSRAT (SEQ I D NO Q—IYGSSPRT KC ID NO 213) 214) (SEQ I D NG 215) Ab
565 (2) KErRISUGLIHNSNM D HESSRAS ' SEOH 55— MOAEDTPPF—(-SEQ+D NO.
70) (SEQ | D Ko [178)° COIFSEVHASERG SPRN @‘%(%@éQl“E)Nﬁo 71) RQ?SFWSITGIVXNYA QKFQG
DPI PSGAWHDL (SEQ | D NoNOi1gB4) (SEQ I D NO 18Y7) Ab E &EQ@%SW GNNAVN
( SEQ YDDLLPS (SEQ D NO 126) ATUDDSLSGA/ | D NO-— 87 QD NO 17 Ab
FBI A7 HQ ®&/MH [((SEQ | D NO 69) W WYDGSNKYYADSVKG E\GNYYDSSGYGY (SEQ D
Lo TRocka G} 1S BRI BT RR AR ) D o 035) (S0 |
NO 180) 89) (SEQ ID NO: 129) (SEQ ID NO: 181)
Ab FD-
B2LC TRSSGSIATNYVQ (SEQ EDNQRPS (SEQ ID NO: QSYGDNNWV
1D NO: 90) 130) (SEQ ID NO: 182)
Ab FE-
B7HC | DYEMN (SEQIDNO: 91) | YIGSGKTIFYADSVKG GGGSAYYLNTSDI
(SEQID NO: 131) (SEQ ID NO: 183)
Ab FE- ‘
B7KC | RSSQSLLHSKGDNYLD LGSHRAS (SEQ ID NO: MQALQTPLT
(SEQ ID NO: 92) 132) (SEQ ID NO: 160)
Ab FI-
GITHC | gYyGIS(SEQIDNO:93) | WISAYNGNTNYAQKLQG | DRGIAARSAYYYGMDV
(SEQ ID NO: 133) " (SEQ ID NO: 184)
Ab FI-
GI1KC | RSSQSLLDSDDGKTYLD | TTSSRAS (SEQ ID NO: 134) MQATQFPYT
(SEQ ID NO: 94) (SEQ ID NO: 185)
Ab FK-
E3HC | SYDLN (SEQID NO:95) | WMNPTSGNTGYAQKFQG DPPSGGWEFDY
(SEQ ID NO: 135) (SEQ ID NO: 186)
Ab FK-
E3 KC RSSQSLVHEDGNTYLN | KISKRFS (SEQ ID NO: 136) MQSTRFPRT
(SEQ 1D NO: 96) (SEQ ID NO: 187)
Ab
G1D4 SHAIS (SEQ ID NO: 97) RIIPILGIANYAQKFQG SRLEWLLYLDY
HC (SEQ ID NO: 114) (SEQ ID NO: 188)
Ab
G1D4 TRSSGSIASNYVQ (SEQ EDKQRPS (SEQ ID NO: QSYNSRGVM
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Ab FD B2 HC SNSAAWN (SEQ | D NO RTYYRSKWYSDYAVSLRG DRGGYI DS 89) (SEQ I D
NO 129) (SEQ ID NO 181) Ab FD B2 LC TRSSGSI ATNYVQ ( SEQ EDNQRPS ( SEQ | D
NO  QSYGRANOMW6/04EM4DO. 90) 130) (SEQ ID NO 182) Ab FE BeThS200¥Eb1{ SEQ | D
NO 91) YI | GSGKTI FYADSVKG GGGSAYYLNTSDI (SEQ ID NO 131) (SEQ ID NO 183)
Ab FE B7 KC RSSQSLLHSKGDNYLD LGSHRAS (SEQ ID NO MQALQTPLT (SEQ ID NG 92)
132) (SEQ ID NO 160) Ab FJ Gl1 HC SYG'S (SEQ I D NO 93) W SAYNGNTNYAQKLQG
DRG AARSAYYYGMDV (SEQ ID NO 133) (SEQ ID NO 184) Ab FJ Gl1 KC

RSSQSLL DSARGKT YD TTSERAS 4s5F0Q + - NO— 134155 MOATORPYT —( SEO-E B NE--94)—( SEQ
ID NO 185)  Ab |[FK E3ﬂﬁgé's¢\’? N (SEQ ID No?ﬂ%) WWNPTS BFeE s
DPPSGGWEFDY, (SEQ ID NO 135) (SHQ ID NO 186) Ab KK E3 KC
RSSQSLVHE EIBN KI SKRFS (SEQ I D|NO 136) MJISTRFPRT| (SEQ ID NO 96) (BEQ
| D NO 18% GSBEISSERQ B YSEG) | |DWIRA VNI TNIAQHLQY ANYAQSRPEGS BRY BN YL DY

HC (SEQ I|DMMNC 114) (SEQ ID NO. 188) (shb 15NO413ERSSGSHl AS gxéﬁﬁ%ﬁPKQ?'bs

(SEQ I D QSYNSRGVM 125 WD 2006/ 045049 PCT/ US200%/ 037
Ab
GCIE8 | TRSSGSIASNYVQ (SEQ EDNQRPS (SEQ ID NO: QSYDSNIWV
LC ID NO: 98) 130) (SEQ ID NO: 191)
Ab
HICIZ | SYGMH (SEQIDNO:69) |  YISSSGSTIYYADSVKG DLLDYDILTGYGY
HC (SEQIDNO: 111]) (SEQ ID NO: 150)
Ab
HICI2 SGSSSNIGNNYVS GNTNRPS (SEQ ID NO: QSYDSSLSGSLV
LC (SEQ ID NO: 73) 138) (SEQ ID NO: 192)
AbIAl-

1IETHC | GYYWS (SEQ ID NO: 83) | EINHSGSTNFNPSLKS (SEQ | GHDWGMGIGGAAYDI
ID NO: 121) (SEQ ID NO: 171)

AbIAl-
IETKC | RASQSVSSSFLA (SEQ | DTSTRAT (SEQ ID NO: 139) | QQYDFSPLT (SEQ ID NO:

ID NO: 99) “193)
Ab IF-
1C10 STYAMT (SEQ ID NO: VIRSNGGTDYADFVKG DYY (SEQ ID NO: 194)
HC 100) (SEQ ID NO: 140)
Ab IF-
ICI0LC | TGSGGSIASNYVQ(SEQ | EDNQRPS (SEQ ID NO: QSYDSSTWV
ID NO: 101) 130) (SEQ ID NO: 195)
Ab IK-
2E2HC | SYAMS (SEQ IDNO: 80) | AISGSGGSTYYADSVKG ETISFSTFSGYFDY
(SEQ ID NO: 105) (SEQ ID NO: 165)
Ab IK-
2E2LC | - TGTSSDVGGYNYVS KVNNRPS (SEQ ID NO: SSYTSSSTLG
(SEQ ID NO: 102) 141) (SEQ ID NO: 196)
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LC ID NO 98) 137) (SEQ ID NO 18

9)

Ab GCLE8 SYG S (SEQ ID NO 93)

W SAYNGNTNYAQKLQG GGSPYGGYAYPFDY HC (SEQ ID NO 133) (SEQ ID NO 190)
GC1E8 TRSSO0ShesaNyMO ( SEQ EDNQRPS (SEQ I D NO QSYDSNI W/ pc@uskoosi@sz7998) 130)

(SEQ I D NO 191)

DLLDYDI LTGYGY HC (SEQ ID NO 111) (SEQ ID NO. 150)

GNTNRPS (SEQ | D NO QSYDSSLSGSLV

LC 138)

Ab H1Cl 2 SYGWH (SEQ ID NGO 69) Yl SSSGSTI YYADSVKG

Ab

Ab H C12' SGSSSNI GNNYVS
(SEQ ID NO 73) (SEQ ID NO 192)
Ab | Al | E7 HC GYYWS (SEQ ID NO. 83) EI NHSGSTNFNPSLKS (SEQ GHDWGME GGAAYDI

ID NO 12 b FDNO—171) —Ab HAT +—E7KC RASQSVSSSFEA(SEQDTSTRAT) ( SEQ
I D NO 13 YOFSPLT (SEQ ID NG| ID NO 99) 193) Ab 1F IC10 STYAMI ( $EQ
I D NGO VI RSNGGTDYARNKEEINONG: SR || WVNPNsER4GYAGKFDDT) (SREQAGPRXEMDIA0) | Ab
| F 1 C10 LGyd GSGGSI ASNYVQ ( SEQ EDI\IQRPS ﬁgg gyo QYDSSTW | D NO 101)
130) (SEQ ID NO| 195) Ab IK 2E2 |HC P S D NO  8OPERAIBRETEEDTYYADSVKG
ETI SFSTFSGYRY [(SEQ TD NO_105) [(SEQ TD NO_ 165) K
2C11 RASQSISTFLA (SEQID | DASNRAT (SEQ ID NO: QHRINWPLT
KC NO: 104) 143) (SEQ ID NO: 198)
Seventeen of the antibodies and a negative control IgG1 (referred to as
RDB1) were tested using affinity and neutralization ELISA (as described in
Example 3 above) as well as the BIAcore neutralization assay to determine their
5  affinity, neutralization, and specificity capabilities. The results are set forth below
(Table 8) and were calculated using standard procedures.
Table 8
10 Ang-2 Antibody EC50s and IC50s
hAng-2 mAng-2 hAng-1
Antibody | IC50 (M) | EC50 (nM) | IC50 (nM) EC50 (nM) | 1C50 aM) | EC50 (nM)
Ab 536 0.08 0.005 0.05 0.01 114.65 30
(THW/LQT
mixture)
Ab 565 0.26 0.26 No inhibition
Ab 546 0.37 1.09 No inhibition
Ab543 | 051 0.24 No inhibition
Ab 533 0.3 0.08 No inhibition
Ab 537 0.56 0.62 No inhibition
Ab 540 0.70 1.53 No inhibition
Ab 544 0.97 1.82 23.32
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2E2 LC TGTSSDVGGYNYVS KVNNRPS (SEQ | D NO SSYTSSSTLG (SEQ ID NO 102) 141)

(SEQ I D NO

196)

126 WD 2006/ 045049 PCT/ US2005/ 037911 Ab I P 2Cl11 SYD N

(SEQ | D N0 208652u50AWNPNSGNTGYAQKFQG El AVAGTRYGVDY  HC ( SEQrius2ed8re3b42) ( SEQ
Ab | P 2C1l1 RASQSI STFLA (SEQ | D DASNRAT (SEQ I D NO CHRI NWPLT

ID NO 197)

KC NO 104) 143) (SEQ ID NO 198)
negative control
neutralization ELI SA (as described in

Sevent een of the antibodies and a
lgGL (referred to as RDB1) were tested using affinity and
Exanpl e 3 above) as well as the

Bl Acor e neut fattTzatonr—assay—to—detertine—therr—5 affprnty—neutrat+=z4ti on,
and speci ficjtysttapabdittiti eq.0The regsiPt s ar ¢ 988t f or(t83! bel ow| 2( Tabl e |8)
and wer e cal putratedtastng—stiandard—roecedures—Table18—10—-Anrg2—Anrtibqdy
EC50s and | Gps2hAng127 mAng-{2 hAng- 1 0.7Ant i body | C50 ({Mwinhi&@s0 (nM) | CHO
(nM EC50 (nM 'rCSG\(r‘.!\r’;f ECS6—(rM—Ab—536—0-68—006656-05-0-801+314-65 30
(THW LQT m x| Ar@p4 AB3S65 0.[26 0.26 [N®0i nhi bilti on A4 6346 0.37 1.09 Nd
I nhi bition 5—543—4—51—0-24—Neo—nhHbiHHeA—AB—533—0-13—0-08Neg—rhi-biHi on
Ab 537 0.56 pPAw31 No |ilahi bitijon Ab 343380.70 1.53 No i|mhiirdbibtiénomn 544 0. 97
1. 82 23. 32 1p+—Wo-2006/045049PCHUS2005/-037941
Ab 553 1.47 1.41 No inhibition
Ab 526 1.83 0.27 243.15
Ab 531 2.15 1.67 No inhibition
Ab 555 221 1.76 No inhibition
Ab 535 2.81 2.45 No inhibition
RDBI1 No inhibition | No binding No inhibition | No binding® | No inhibition | No binding
Two antibodies, clone 536 and clone 545, were evaluated using the
BlAcore analysis described above. Antibody binding was determined as
5 described above for the BlAcore assay, with lower Kps indicating greater
affinities, and results are reported in the following Table 9.
Table 9
Antibody Affinities for hAng-2 and mAng-2
hAng-2 mAng-2
Ab Kp (nM) | k,(1/Ms) | ky(1/s) Kp (nM) | ka(1/Ms) | ky(1/s)
Ab536  |0.12 32x10° [3.8x10” [0.15 62x10° [9.5x 107
(THW/LQT
mixture)
Ab 545 1.2 33x10° |3.9x10* [ 0.9 59x10° |53x10*
10
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Ab 545 1.04 0.02 1.30 0.05 8.31 2 Ab 528 1.37 0.73 No inhibition Ab G1 D4
1.39 0.60 69.48 Ab 551 1.41 2.88 No inhibition Ab 553 1.47 1.41 No

i nhi biti owo 20d5/@2@G91. 83 0. 27 243. 15 Ab 531 2. 15 1.67 Nopicmhisbedsiosni1 Ab 555
2.21 1.76 No inhibition Ab 535 2.81 2.45 No inhibition RDBI No inhibition
No binding No inhibition No binding No inhibition No binding Two

anti bodi es, clone 536 and cl one 545, were evaluated using the Bl Acore

anal ysi s descri bed above. Antibody binding was determ ned as 5 described .

b for the Bl A ' i ndi.cat i ffinities,
and resul ts are ranelcs S3K updttded cbPUE o iBc AN GRS BB SRRy 00y ™' oS
Affinities foaridig)gvhicteard shodngin?Tabidmgs SEQADING: 125 36Dkabpar HRRY difdMVs )

kd(1/s) KD ( O (1/Ms) k1(1/s) Ab536 0.12 3.2x105 3.8x10"5 0.15 6.2x105
9.5x10' 5 (T%@Nﬁi%ﬂ%ﬁ%’*ﬁ]‘(aﬂﬁa @5)-1.Tb693.t@0§3%dﬁrl@tw"ér%ﬁ@wa@dgné. 9 x 105

5.3 x 104 1%Q%dﬁ%%%?%f§&égcfgﬂ%%ﬁéﬁ?§’assfvlégg cl one 536 anal yzed

above conprised a two "ant i Ich are shown in
Tabl e 4 a8 SEQ | DFdiChe F1LISB36sdyapinaty TdikAfved moficroBE® plddeNaere2boted 38 kappa

ot ency st niteerpaRnh e shrigtnaas 28T Bl Gofitiohed meRADNERLSTRIRT o~ 2 v el 1
mcrotiter ppalgat WPISLFI2oGH Thd EondliRHETRIcBR e R LR S| ﬁi%tiﬁ n 293T cel |
conditioned nedia (DMEM 50 ug/m  BSA) at 37C for 1 hour. The conditioned
medi a wer e useunteatratamgitlgy comeirad 80% of maximally-achievable binding to 1 nM '
hTie2-Fc (R&D Systems, catalog # 313-TI). Plates were washed with PBS/0.1%
10 Tween-20 and then blocked for 2 hours at room temperature with PBS/5% BSA.
Angiopoietin-neutralizing agents titrated from 100 nM to 0.4 pM in a solution of
PBS/1% BSA/1 nM Tie2 were added to the angiopoietin-coated plates, which
were incubated overnight at room temperature and then washed with PBS/0.1
percent Tween-20. Mouse-derived anti-Tie2 antibody (BD Pharmingen Inc.,
15  catalog # 557039) was added to each plate at a final concentration of 1 ug/ml (1
hour incubation at room temperature), after which plates were washed in
PBS/0.1% Tween-20. Goat anti-mouse-IgG-HRP (Pierce, catalog # 31432) was
added at a dilution of 1:10,000 in PBS/1% BSA (1 hour incubated at room
temperature), after which plates were washed several times with PBS/0.1 %
20  Tween-20. TMB substrate (Sigma, catalog # T8665) was added, 0.D. 370 nm
absorbance was measured, and degree of angiopoietin: Tie2 neutralization was
determined by comparison against a Tie2 standard curve.
For HTREF assays, a ninety-six-well microtiter “mix plate” was prepared
by adding 50 ul of HTRF buffer (50 mM Tris-HCI, pH 7.5, 100 mM NacCl, 0.05%
25  Tween 20, 0.1% BSA) containing 0.8 nM Europium-conjugated streptavidin
(PERKIN ELMER LIFE SCIENCES INC., catalog # AD0062) and 4.0 nM
biotinylated human angiopoietin 1 (R & D Systems) or angiopoietin 2 (Amgen
Inc.) to each well. In a separate microtiter plate, angiopoietin-neutralizing agents
were titrated from 400 nM to 20 pM in HTRF buffer, and 50 ul of each serially-
30  diluted angiopoietin-neutralizing agent were then transferred and mixed with the

“mix plate” containing the streptavidin-Europium/angiopoietin. The plate was
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concentrations that conferred 80% of maxi mally-achi evable binding to 1 nM
hTi e2- Fc (R&D Systens, catalog # 313-Tl). Plates were washed with PBS/ 0. 1%
10 Tween-wO 2aswbssdaen bl ocked for 2 hours at room t enper atwns20ustoBroPBS/ 5%
BSA. Angi opoi etin-neutralizing agents titrated from100 nMto 0.4 pMin a
solution of PBS/ 1% BSA/1 nM Ti e2 were added to the angi opoi eti n-coat ed

pl ates, which were incubated overnight at roomtenperature and then washed
with PBS/0.1 percent Tween-20. Mouse-derived anti-Tie2 antibody (BD

Phar mi ngen | : t al 7039 I t a final
concentrati oﬂl%g? “C}’%ﬁt(géﬁ r%ﬁ aggafﬁﬁgg?oggln%ﬁ]\lﬁgfaf%g?%% nﬁeglgrﬁngtclge)ngeféa@ﬁ%?, after

whi ch pl at eseanhr\mll/ﬂéthed?ﬁmplaEBS{jege f(!j:%sfemgo laﬁ)f‘aﬁe)ﬁpl]?mﬂtcbntﬁm@g@' 20 gG- H}?P
(Pierce, cata # 31432 s added at a djilutign of 1:10,000 in PBS/ 1%
BSA (1 hour P#ﬁ(g’&%}éﬂnaé’talllo\éﬁ}‘ﬁoq%}ﬁ%é?ﬁ%ﬁt% hurgan Tie2dfisiip i i BbeEernir e washed

several tinegpdrimd gi-Y H@ﬁ% 2 ﬁgﬁ‘ ; 'ggﬁ] catal og #
T8665) was ag%lced, O.I%?étgf(i)x ﬁﬂga—gsor gn(%ga se?fquéﬁéég‘%,gteg% egree of

angi opoi €t i ntempetatureurithashakmgifontweasurd eFler firah echdeptratomp af iledlassagai nst a
T o7 amee Bt S RS o R it SRR TR s

pl ate" was prépared™ : 50" i"s= , P
7.5, 100 mV fathe sefiallpUilurd aﬁ%i_%ﬁ@ieﬁ@-ne&ral%i nt§ OAlsHyPIaKGs Qe NM

Eur opi um conj ugat ed st re}g’; avidin (PERKIN EL LI FE SCI'ENCES I NC., catal og

# AD0062) ananalyzgdpmingisi lythysipr platearerdemrfBMAh alspdinetagies1 Offentgr® Syst ens) or
angi opoi etin e n t. h L1 L0 separate .ncrotiter plate,
angi opoi et i ng}égﬁﬁg% ﬁfgﬂﬁa%gé%g%oqgt\ﬁ\b?%ﬁt@ trreg{zgfgoq Sg?ndeiﬁrgmﬂ?\?ﬁf}b 20 pMin
HTRF buf f@r, caadatidy the pefcemtagdinbibitic dficad® aiibpdi&@th-neutralizing agent

angi opoi etin-neutralizing agent were then transferred and mxed with the
"mox plate" CGOHININER TIRANGROIRIAAYITAUZING BgFnt ngoRMGl GPEFREESERL ZeThe pl at e

was 129 WO : . PC 9] i fﬁf]- A haker at
room t enper a@%{l&éﬁgéﬁeﬁﬁ%ﬁgﬁg%, a%lgl%&pe}?@gér}rl]uhgggﬁg%e g’ftﬂ%nﬁ'e "m X

pl ate" were CHdnsflwsvede tlenaalciassldy quhbrzelp pearhigainhibifion using dfe 10 nM
human al | ophyco i h- conj ugated h n Tie2-Fc in HTRF buffer in each of
the ni nety-s%%?lrys&p’:?ﬁ Eﬁ&ﬁawzﬁggﬁya{ﬂéﬁé" was incubated at room 5
tenperature with aking for two h us(r—:-li; The figl%lll concentrations of the
"assay ate" wefd:resul W%’Fﬂj?séf)‘gf‘ 50 cueves calgilatsddrpmsamplpythabng 100 nM

to 5.0 pM  were tested in duplicate using the formula below. IC50 results fit inhibition data
to a 2 parameter equation, where the lower data limit was 0, (i.e. the data were
background corrected, and the upper data limit was 100, (i.e. the data were range

corrected).

100%

y=—"-3
1+( X J
20 ICSO

In this equation, s is a slope factor. The equation assumes that y falls with

increasing x. This equation was utilized in the software program GRAFIT 5.0
(Erithacus Software Limited).
The results are shown in Tables 10 and 11.
25

Table 10
Ab536 Variant ELISA IC50 Results

Sample Human Angl IC50 | Human Ang2 IC50 | Mouse Ang2 IC50
(nM) (nM) (nM)
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for the serially-diluted angi opoietin-neutralizing agents. Assay plates
were analyzed using a Rubystar plate reader (BMG Labtechnol ogi es,

O f enber gwo 26&v0asay) . Degree of angi opoi eti n: Ti e2 neut r acirasbesnzwas
determ ned by 10 cal cul ating the percentage inhibition of each
angiopoietin-neutralizing agent dilution using a

'no- angi opoi et i n- neutralizing agent” control (to represent zero
i nhi bition) and "no- angi opoi eti n" control (representlng conpl ete

i nhi bition) Ee50—valtes—v ] Othci’i at-eut OlLO by—an Iy’[f—ﬁ'g—q@fﬁ‘eﬁ'[—age

i nhibition J% GRAF”% g 0 program ( EritThacus qoftwarg' td.). 05 Al
results were | calcul ated fromsanples that Wwere
tested in du [?ibis @te using t % or mul 4 bel ow0-3lc50 regqults 498§ nhi bition
data to a BBWanet er equation. wherle the lower datd linmt was 0, (j.e.
the data were background corrected, and the upper data [imt was 100,

(i.e. the data were range corrected) 100%Y =S 1+ x 20 1C50 In this
equation, s is a slope factor. The eqpgid pn assunes that y falls with

increasing x. This equation wg <¥Vhﬁ&ﬁf¥tﬂﬁﬁéﬁ¥Réﬂr§“ﬁre program GRAFIT 5.0

(Erithacus Software Lrnlted) e resu are shomn in Tables 10 and 11.
[a¥al - QA 1 A Donctl + o b e Al |
Ang2 G50 Nowse AR cop ke Al ICHNND, s AEITgn [~ ™!
PCT/ US2005/ 0379 LAPSIBET 100 0 358010 1 ar |Ab536 108/ 31 0088 THW
AbS536 THW >100 0.071 0’8
5 . _
EXAMPLE §
10 Therapeutic Efficacy Studies using Anti-Ang-2 Antibodies

The pharmacokinetics of Protein-G purified rabbit anti-Ang-2 polyclonal
antibodies were examined in mice. Twenty-four mice were treated with
polyclonal anti-Ang-2 rabbit antibody (1 mg per mouse). Four treated animals

15  were sacrificed at each of the following time points post-injection of antibody: 1
hour, 6 hours, 1 day, 3 days, 7 days, and 14 days.

The results indicated that total rabbit IgG had a circulatoryA half-life in
serum of approximately 19 days, while the anti-Ang-2 IgG component of the total
IgG had a half-life of approximately eight days.

20 To assess therapeutic efficacy, mice (10 animals/group) bearing A431
tumor xenografts were given 10 doses (about 10 mg IgG per mouse per dose)
intraperitoneally of Protein G purified anti-mAng-2 polyclonal antibody on days
1,5,6,7,8,12,13, 14, 15, and 18 after xenografting. Tumor size was measured
ondays 7, 12, 15, 19, and 21. Body weight was measured on days 0, 7, 15, and

25 21, and was unaffected by treatment. Results indicated that the anti-Ang-2
polyclonal antibody inhibited the A431 tumor xenograft growth by about 50

percent with p=0.008 versus controls of non-immune purified polyclonal
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Table 11 Ab536 Variant HTRF |1 C50 Results Sanple Human An 1 I C50 (nM Human
An g2 1C50 (nM Ab536 LQT >100 0.072 Ab536 THW >100 0.071 5 EXAMPLE 5 10
Ther apeutwo 2Bddii4smgy St udi es usi ng Anti-Ang-2 Anti bodi e®CThis2005/037911

phar macoki neti cs of Protein-G purified rabbit anti-Ang-2 polycl onal

anti bodies were examned in mce. Twenty-four mce were treated with

pol yclonal anti-Ang-2 rabbit antibody (1 ng per nouse). Four treated
animals 15 were sacrificed at each of the following tinme points

post-inj ecti Qp: { ~ . 1 r ! S days, and 14

days. The regﬁtll%gun?%jl Iglgﬁ é% Pr ﬁ%’tlgg%le 65?0%2%%?%/ e}?l%lg;?g%%?ba)d I%%F%:tﬁ atory

hal f-1ife i nmeagres T ANOWRPr oxi mately 19 days, while the anti-Ang-2 1gG

conmponent of the total I%G had a hahf-l i fe of gggroxi,natel y eight days. 20
§

To assess t her apedQitest drerqtbigasy of theciully homapmeapeiopslsnpyAngdrntikpdiess1 ~ t unor
xenografts wef o,ginep &ﬂ(pargﬂﬁﬁér(é@?%ri AL L85 REBoSIIHSSoREe figse)

intraperitoneally of Protein ed anti-mAng- 2 pol yclonal anti body on
days 1, 5, @traperi®pedly, witldeitlie antB\ngahahtit®dptloae S3BH3Gr af 344ngr withnor si ze

was neasured_ on. days 7 15, 19, d, 21. Body wei ght nmeasur ed on
days 0.7, 1acElig SSiraly of BB o uiph it ki B the e ERaioein

i ndi cated t habr hib@seddt the Ag-ddse, RBSMAUO MBI prétdini fop ehoubddr BhAHESE thdRef431 t unor
xenograft growth by about 50 percent wth p=0.008 versus controls of

non-i mune ptited fesgs, sof pbowHal ugIBateiNp 0DBKO B Gach ¢htie usgdos) dsas far

antiserum (1 [ se _perl S n hicle (PBS) by repeated
s e ANOYOBL AR pf3HARe PP bRl S B e Reke RYpLREP
anti-Angi@ amwichbodely. Atmhe/éndof thd stedy, hAintdls Weteshgrifdsd)anb @ladit gurA431 t unor

xenografts were treated 5 intraperijtoneal lébWi th either anti-Ang-2 antibody
cl one 533, 53 collecksfor geasyring anfilegytlpvels BokEF s Tomorspgd grpanelain

1 9Gl-kappa. [QshA9isWRS wRROWilcARA fidh R Bloghy

Remarkable differences in tumor growth between the anti-Ang-2-treated
and control groups were found as shown in Figure 1. All three anti-Ang-2
15  treatments inhibited tumor growth as compared to controls (p <.005 vs. hIgG1
control in all treatments using repeated measure ANOVA for all 3 antibodies). In

contrast, tumors in control groups continued to grow at a much greater rate.

Example 6

20 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
a CMV-driven mammalian expression vector with C-terminal 6xHis tags. The
three resultant constructs plus a vector control were transiently expressed into
25  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.
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
30 according to the following protocol: a high-binding 96-well assay plate was

coated with 100 pl of conditioned media per well, and incubated at 37°C for 1
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per nmouse for the first dose, about 140 ug protein per nouse for each of
the next three doses, and about 55 ug protein per nouse for each of the
next fourwoesemdsdfsor a total of 8 doses per nouse. TumprTushes®s7oand body
wei ghts were recorded 10 twice weekly. At the end of the study, aninals
were sacrificed and their serum was collected for neasuring anti body

| evel s by ELI SA. Tunors and a panel of normal tissues were collected from
all groups. Renarkable differences in tunor growth between the

anti-Ang- 2-t nt,r ol gr f y! iqure 1. Al
hr ce ant | - Aoty GlodRHed RRAEOls B RES AR T AR R HSACH Lt 20048 o

controls (p per W8boV$% BYAME PBS afooal tempertdre forddic@nThe bleckiggr epeat ed
measure ANOVA for all 3 antibodies). In contrast, tunors in control groups

continued tosgiHBon wes tepysitiraigde a0l pat well phaniihody.aeptib®lyi, popie2igppi ng
Full -length (am no acids, 1-.495). Nt inal. (am acids 1-254) and C
terni nal (amgyﬁf)a%(%id 15%%‘?1453{2 %ﬁﬁﬂﬂ?kﬁ]ggrﬁi 1(1%&%6 tr%%?eém%atﬁ%ertar ¢l oned
into a COW- gbiyY eheVRIRYdr& W aSHERAIESRECRIN 966 ar ot 19 Trd&riTPRal @yhis tags.
The three resultant constructs plus a vector control were transiently
expressed i nper @8l gOBRPawh)ugate@goati antiemeahnnig i a goetr antitinensedgGlveated from
t he transfect cel]s, .and, the expression |egvel of Ang-2.in the nedia was
estimated by Gt 21 ‘ﬂf‘ébaﬁfjlaé,&o‘?rﬁﬁedg%%t?’?rfjf}rﬁf B‘tl?‘ftfﬁg.ﬁﬁhq@éﬁi‘?ﬁf: Yepi t ope of
anti - Ang- 2 anfkRdLgs 260H ARR1Y%A8MASn PBS 4 HIREST I00NE YePell BEITMEmbI ity to
bind the three versions of human hAng-2 by ELISA 30 according to the

fol | owi ng pr etlwtrete:was thérgaddod.n . Dgv@ceadhti 378smay pl ate was coated with 100

| of condjitioned di a per wel and. i nc .ed 37C. for 132 WO

2006/ 045000 PCT) ULBBEBHRS SR tolb R FieBr et Eed Bl BN Gt 1 at ed, and
the plate was bl ocked with 200 | per well of 5% BSA in PBS at room
tenperature for 1 hour. The bl ocking solution was then aspirated. 100 |
per well of antibody, peptibody, or Tie2-Fc was added at 1 g/m in |% BSA
in PBS, and incubated at roomtenperature for 1 5 hour. The wells were
washed 4 tinmes with 200 | of 0.1% Tween in PBS. 100 | per well of

HRP- conj ugat ed goat anti-hunman |1 gG or goat anti-nouse |gG were
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added, and incubated at roomtenperature for 45 mnutes. The wells were
then washed with 200 | of 0.1% Tween in PBS 4 tinmes. 100 | per well of TMB
subst r at ewoasogidasioadded. O. D. was read at 370nm 10 ThecraspéEss3Bie set
forth in Figure 2A, Figure 2B, and Figure 2C. 133 WD 2006/ 045049

PCT/ US2005/ 037911 What is Clained We Caim 1. An' isolated pol ypeptide
that specifically binds angi opoietin-2, wherein the polypeptide conprises
at | east one conplenentarity determning region 5 (CDR), wherein the CDR
is: a) a CDRWhatts@aimeshpri sing an anmi no aci d sequence of the fornula:

X X2X3X4X5X6é7>€l><9XI OXI | X12XI 3X14XI 5X16XI 7 (SEQ ID NO 199), wherein X1
isR S T ,10X2isSGARNTYH X3isSDNQTYA
G E X4is Q K, S , s S L, H N X6
isL G N PV, AB1Sq}\?te<spotrpenﬂdeahatéﬁ%%tnaﬂy rslswgtoeoetm% wherem thg, N, V,

or absent X8 is A T, E,
G F, or absent gﬁilblg epstﬁﬁlcg'?p Hses/dy lég%d?{e/&%%emar%idét%n&n gen X1l is G

S, Y, F, 1, P, A (CFDRth\d;remlth%(bERns 20 X12 is Y, V, Db AL F, G N, or
absent; X13is N, S, V, H Q K T, or absent; Xl4is Y, H S T, or
absent; X15 is L,a¥ CElRla'bgiGﬁTc()meiiﬁghﬁaﬂﬁin%cidseqﬂéno@bﬁﬂi&ﬁormﬁlﬁ: X17 is D,
or absent; 134
X1X2X3X4X5X6X7X8X9XIOXI 1X12X13X14X]5X16X17 (SEQ ID NO:
199), wherein
X'isR, S, T, G, E, D;
10 X%is S, G, A,R,N, T, Y, H;
X}isS,D,N,Q, T, Y, A, G, E;
X'is Q. K,S,N,A, G, LM, W, L;
X’is S,L, G, A, M, H, N;
XCis L,G,N,P,V,D, W, S, T, I, or absent;
15 Xis LY, LK,S,N,V, or absent;
X3is H, T, G, Q,S, A, D, or absent;
X’is S, Y, N, A, T, E, G, F, or absent;
X N, T,A,G,S,Y,K,D,F, L, or absent;
X'"is G, S, Y,F,L,P, A, F, D, N, or absent;
20 X'?is Y, V, D, A, F, G, N, or absent;
X"isN, S, V, H, Q, K, T, or absent;
X"is Y,.H, S, T, or absent;
XPis L, Y, or absent;
X'8is D, N, L, or absent;

25 X'7is D, or absent;
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WO 2006/ 045049 PCT/ US2005/ 037911 b) a CDR2 region conprising an am no acid
sequence of the fornmula: Xl X2X3X4X5X6X7X8X9XI OXI 1X12X13X14X15X16X17X18
(SEQ I D Wwon2o@akosowherein 5 Xl isL, QD N K G H A Y, E TpBrNsWosox®1is G D,

N A V, T, I, FF M X3isS F, N H G D K T, I, WY, R X4is N K
E, L, SS Q H T, G P, Y, A X5isR V, L S I, Db G E Y, T, N 10 X6
isA P, T, F, G L, N H S X7is S T,GK X8is S T, I, N E, W or
absent; X9 is T, A I, K N Y, D or absent; Xi0is Y, N K F, I, S G
or absent; 15 X11 is , NN D A or absent; X12 is A S, P, Y, D or
absent; X13 is D, S, A F, or absent; Xl4 is S, K L, V, or absent;

X115 is V, F, K S absent ;

X17 is G R or atl))sgntm{2 ﬁgﬁﬁl;go 8&@1&%&@{1&%@3&@(’,&@ Oﬁhe r%ergﬁltq)an conpri si ng

PCT] US2005/ 037011 Xt xBXAHERb AT REOMIOR T Xtz L3 xtbxr iR o (SEQ

ID NO 201), wherein NOixopwhdreis, Q F, AL P, EE S X2is L, Q V, A R
T, S, Y, EE P, H G I; 5X3islL, A V WE P G S Y, I, D T, Q F
R~ X4 iss5D, L, G F, K'iSL, @YDW, K, GPH, N, YHE, T,REV, W5 is 'y, Q D, S, T,
H A F,F WG MR N
X*isG,D,N,A, V,T,LF, M;
X’isS,F,N,H,G,D,K, T, W, Y, R;
X'isN,K,E, L,S,QH, T,G,P, Y, A;
X’isR,V,L,S,I,D,G,E, Y, T, N;
10 X%is A, P, T,F,G,L,N, H, S;
X'is S, T, G, K;
X%is S, T, N, E, W, or absent;
X%is T, A, LK, N, Y, D, or absent;
X"YisY,N,K,F, 1, S, G, or absent;
15 XMis Y, N, D, A, or absent;
x*2 isA,S,P, Y, D, or absent;
XB3is D, Q, S, A, F, or absent;
XMis S, K, L, V, or absent;
XPis V,F, K, S, L, or absent;
20 X'%is K, Q,S, L, F, G, or absent;
X7is G, R, or absent;

X'%is G, or absent; or

c) a CDR3 region comprising an amino acid sequence of the formula:
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Y, 8isL, P, WA V, S Db G F N Y, |, R E,
0 . A P, DD S, H N M Y, or absertCrus¥soss S, V,
M , W T, or absent; Xl | is P, F, Y, W D E I, G
, , , S, bsent; X12is Y, F, V, G I, V\ M A D, or absent; 15
X13 is A D, , . F, .1, G or absent; X4 isyY, V, D I, S F, M or
absent; X115 is |, D, or absent; 6is A. . I, \, or_absent: X17 is F, or
absent: 20 X18 is D, oX'X 3@6?6X%}2%<"X%Kb°§¢"sX‘Fx”Xr‘%QBXE%K?PX‘ﬁx”r&EQ ID
pol ypeptide of claim1l,, ¢ ising at | east one am no acid sequence
sel ected from SEQ I D Ng(fggﬂévi‘e SEQ ID NO 213. 136 WO 2006/ 045049

PCT/ US2005/ 037911 3. TJhe | ypept i.d f aim1l, conprising at |east one
am no acid sequence segé;bgtrgg\df &0&53&1?’@’ % 105-143 and SEQ ID NO 214. 4.
The pol ypeptide of claim 1, conprisi n%I t least one am no acid sequence

sel ected from SEQ | D N& 15144108\ KE@S: ¥, RoPs H19, Land SEQ ID N0 5 215. 5.
The isol ated pol ypeptide of Claim1l that is an anti body. 6. The anti body of
Claim5 that is a pol yK?rﬁrialA, VroMoE! BrialS, GHi ReFi @, F. Riumani zed, or fully
human anti body. 7. The antibody of Caim6 that is a single chain antibody.
10 8. A hybridoma t hat Xpisdducds R, AeSndhokNomalN, &hiilody according to Caim
6. 9. A nucleic acid nolecule encoding the polypeptide of daim1l. 10. A
vector conprising the Kied¥j@, BeS,d,iplAeduve GfMCRaNm 9.  11. A host cell
containing the vector of Claim110. 12. A nucleic acid nol ecul e encoding the
antibody of daimb5, 6X°®WDJI,F,A,SEWRG,Y,LMN,L;

FZW

., G Y, I, M N L, XislIl, P, Db T, M L, S
504 S

f—n

2006/

<
)

>Z2A<X
<'I'Ié§7
—X>"
-<‘§“U
o
—<=
O

X'is,P,D,T,M,L,S,V,G,H, Y, W, A,N,R;

10 X¥isL,P, W, A, V,S,D,G, F-, N,Y,LR,E, T;
X’isT,L,V,F, A, G,P,D, S, H,N, M, Y, or absent;
X'"isG, S, V,N,F,A,M, D, Y,L, W, 1, T, or absent;
X"isP,F,Y,W,D,E, 1, G, A, V,L, S, M, or absent;
X'2isY,F,V,G,1, V,M, A, D, or absent;

15 X"2isA, D, Y, V,F H, 1, G, or absent;
X"isY,V,D, L S, F, M, or absent;
X is I, D, or absent; |
X'%is A, LV, or absent;
X" is F, or absent;

20 X"is D, or absent; and

XYis I, or absent.

2. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 69-104 and SEQ ID NO: 213.
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15 13. A vector conprising the nucleic acid nolecule of Claim112. 14. A
host cell containing the vector of daim13. 15. A nethod of making an
ant i body worpsd/iasiag: (a) transformng a host cell wth atTthsass/osnel nucl ei c
acid nol ecule encoding the antibody of aim5, 6, or 7; 20 (b) expressing
the nucleic acid nolecule in said host cell; and (c) isolating said
specific binding agent. 16. A nethod of inhibiting undesired angi ogenesis
in a manmal orrpr'é, in ad{(rii ni sf ering a theraqeuti cally effective anmount of
an isol ated polyp BFP pepsideof glafi 4, Comprismg o Igast pRFABIO @eldseavRcB ancer i n

a mamal conpri si §geAdIiBRNERS DN, 1gsIenapaWrEab No.efjfect i ve anount of an
i sol ated polypeptide of Claiml1l. 137 WO 2006/ 045049 PCT/ US2005/ 037911 18.

A et hod of Knhi bi,j i . angj eS| S 1l Rl conpr i sing

adm ni steri ng' a tgiel% gglgg‘%@@gloﬁgé@pégﬁgg@%d% tg? an ar?tmicdbo L)‘/éné Claim

5, 6, or 7. 19. As¢ledtétbffomfSEQ 82Nl 4dar98e SEQrDaNOud1®land SEQY IENOY

adm nistering a 525 erapeutically effective anount of antibody according to

Claimb5, 6, or 7. 0. A pharmaceutical conposition conprising the isolated
pol ypeptide of Caim 1l and_a pharmaceutically acceptable fornulation

agent. 21. Adphar fhe sglatekpolysiiee pt Cloimddh@ris an #itocdE anti body of O aim 5,

6, or 7 and a pharmaceutically acceptable fornulation agent. 10 22. A
met hod of noflul at Theaetibadgilell bilaimnythahigiagedyckariah-noneetongli ehimeoiapr i si ng

adm nistering to ﬂulggﬁiizee&toﬁhﬁﬁltﬂu%gn%tngl?;%&)ol ypeptide of Cdaim1l1. 23. A

met hod of nodul ating or rnhi I'ng an F?IOietin-Z activity conprising
adm nistering to a, patient .antjbody of daimb5, g or 7. 24. A nethod
of nodul at i ng' at &Egg?tlbé’ﬁ@ Og?:?@@s {}jllatalls asuielechsin ?x{tsbogy. plasma 15 | eakage
inanm | conprising admnistering, to a mammal .a therapeuticall

ef fecti \r:g@ angunt S‘fhﬁbg‘éoin%l@éﬁ’é%{“ﬁ?ﬂ e gpnpeianyantbegdyaceording to Llawgt fod of
treating at | east one_ of ocul ar neovascul ar di sease, obesity,

hemangi obl asPonma, AHeielgigradiolespleancoding drequlyeptids pisimdry di sease,

10. A vector comprising the nucleic acid molecule of Claim 9.

11. A host cell containing the vector of Claim 10.

12. A nucleic acid molecule encoding the antibody of Claim 5, 6, or 7.
15 13. A véctor comprising the nucleic acid molecule of Claim 12.

14. A host cell containing the vector of Claim 13.

15. A method of making an antibody comprising:

(a) transforming a host cell with at least one nucleic acid

molecule encoding the antibody of Claim 5, 6, or 7;
20 (b) expressing the nucleic acid molecule in said host cell; and
() isolating said specific binding agent.

16. A method of inhibiting undesired angiogenesis in a mammal comprising
administering a therapeutically effective amount of an isolated polypeptide
of Claim 1.

25 17. A method of treating cancer in a mammal comprising administering a

therapeutically effective amount of an isolated polypeptide of Claim 1.
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i nflammatory di sorders, atherosclerosis, endonetriosis, neoplastic disease,
20 bone-rel ated di sease, or psoriasis in a mamual conprising adm nistering
a therapsotoealsbosoef f ecti ve anount of an isol ated pol ypeptisd@sos7od ai m 1.
26. A nethod of nodulating at |east one of vascular perneability or plasma
| eakage in a manmmal conprising adm nistering a therapeutically effective
anount of the antibody of Cdaimb5, 6, or 7. 25 27. A nethod of treating at
| east one of ocul ar neovascul ar di sease, obesity, henmangi obl astoma,

hemangi oma, H-t er Aoscthat mbnbgbltmgfunémd@ngloé@‘@éﬁse a marmflalanmmrmmg

di sord th e d { 138 WD
2006/ 045049 PCT] LS BRa T Boe O LR HRBLERY of PSSR, 1,

manmal conpri singsaglgimi stering a therapeuti caI |y effective anmount of an
anti body of Caimb, 6 or 7. 28. A method of treating cancer in a nmamal

conpri sing agyn ni ﬁtxﬁéth&goiatreafnﬁg(:ﬁ%yﬁq' &ﬁhﬁlﬁlaﬁ&ﬁlﬁﬁﬁdn‘{@acﬁmﬂ%m%f an isol ated
pol ypeptide of daiml a chenot her apeuti c agent. . The met hod

accordingd to d ai &hﬁ@@emﬂgﬁffemh@ mnmf@@tlb@dwwptdlmétoéﬁidlm 5,6,0r7.

chenot herapeuti c agent are adm ni stered simultaneously. 30. The net hod
accordi ng to2@ ai Anph8rmdventidah carhpositsm @hgatispg thp'fsptaitezﬂepcﬁméptide of

chenot her apeutic ent are not adm.ni stered neously. 10 31. A nethod
of treating cance& m%%?ﬁlglaﬁbepéﬁd’i‘i fﬁrﬁur@f‘gflf’ﬂég% t herapeutical |y

effective ampunt of an antibody of Claimb5, 6, chenot her apeuti c

agent. 32. A#l |SOAM%§F?%HW“P%@O%WIS%P%W®% fgl%@n%pr Qihg a CDRL
that conprises ny of SEQ ID NO 69-104
15 or SEQ I D NO %g%ﬁqféﬁ&ggg%aﬁﬁraﬁw ﬁgtﬁtbl nds angi opoi etin-2

Q1D N 1% 1k “éﬁodsé%ﬂ%hﬁﬁg GO0 AR BRRANST ol L B nas.

angi opoi eti n- 2 comminitorhgao Gperit hiat isolaRd polypeptidesofatiaiami .no aci d sequence
as shown in any of SEQ ID NO 144- 198, SEQ ID NO 212, or SEQ ID NO 215.

23. A method of modulating or inhibiting angiopoietin-2 activity comprising

administering to a patient the antibody of Claim 5, 6, or 7.

24. A method of modulating at least one of vascular permeability or plasma
15 leakage in a mammal comprising administering to a mammal a

therapeutically effective amount of the isolated polypeptide of Claim 1.

25. A method of treating at least one of ocular neovascular disease, obesity,
hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,
inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease,

20 bone-related disease, or psoriasis in a mammal comprising administering a

therapeutically effective amount of an isolated polypeptide of Claim 1.

26. A method of modulating at least one of vascular permeability or plasma
leakage in a mammal comprising administering a therapeutically effective

amount of the antibody of Claim 5, 6, or 7.

25 27. A method of treating at least one of ocular neovascular disease, obesity,
hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,

inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease,
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35. A nucleic acid nol ecul e encoding the anti body of Caim 32, 33, or 34.
36. A vector conprising the nucleic acid nolecule of Caim35. 37. A host
cel | contwonvewpssdae vector of C aim 36. 25 38. A net hodpofi/wessosiong t he
| evel of angiopoietin-2 in a biological sanple conprising: 139 WO
2006/ 045049 PCT/ US2005/ 037911 (a) contacting an isol ated pol ypeptide of
Caiml with said sanple; and (b) determ ning the extent of binding of the
specific binding agent to said sanple. 5 39. A nethod of detecting the
| evel of angi opoi Bonaretatpchdisedse.olrpgoriasis is arpiremakesmnrisiigayimigialeriogat act i ng
an anti body of d g 2. el 34 W th ' = (b), determ ni ng
the extent of bin |enpaé)%3?catﬁﬁgﬁcaéﬁtt“(eb%%ur¥8§%{ai£hc§ﬁ)§§28fg.lé"%%g64 .7'An ant i body
conprising a,heavy chai .light chain, said heavy. chajn . conprising a
heavy chain @g‘ri ab\ 8“"%&’31 %ﬂ%%f'@c?@&% Hbfh PADTR 885‘%‘%’1‘?%?’2]'{‘?‘?’&‘6&5‘9. SEQ I D
NO 1; SEQ ID NO thdrapelRdlly NO:tivs andkifdt oPaiNolafed péﬁségﬁ@e NECIdm S5 | D NO
11; SEQID NGO 13; SEQ ID NO 15; 15 SEQID NO 17; SEQ ID NGO 19; SEQ ID
21; SEQ | D NOa chgnotBgm@peyticN@ent25: SEQ | D NO. 27; SEQ ID NO 29; SEQ ID
31; SEQID NO 33; SEQID NG 35; SEQID NO 37; SEQ IDNO 39; SEQID
41; SEQ B® NOThd Beti8rrdchrdiiy tol ElaimSEOwherehiCthedigolatSE@olypepiide 48 SEQ | D
1 51; SEQ ID NO, 20 53: SEQ ID NO 55:.SEQ I.LD NO 57 SEQ ID NO 59; SEQ
ID NO- 61; and aﬁ?‘?%ﬁerﬁﬁ)?ﬁgﬁéeqttaéeg?fgﬂWss%%e?‘@b'hlgneé’Hﬁlysai d |ight chain
conprising a,light, chain variaple region conprising the amno acid
sequence of SEQ | fuspethost acggé?qlggtq\é?anm%ﬁ WBFTCSE@eHE?léN%pOQ}TprQﬁ angl, _
antigen bi ndi ng fEl@&ﬁ@ﬁéraﬁ%ﬁ'&%@é%g@n&Jadnﬁiﬁ't@féh%hﬁul%'e@usrl‘}?' ecul e encodi ng
ai m 40.

the anti body according to
10 31. A method of treating cancer in a mammal comprising administering a

6665

therapeutically effective amount of an antibody of Claim 5, 6, or 7 and a

chemotherapeutic agent.

32.  Anisolated antibody that binds angiopoietin-2 comprising a CDR1 that
comprises an amino acid sequence as shown in any of SEQ ID NO: 69-104
15 or SEQ ID NO: 213.

33. An isolated antibody that binds angiopoietin-2 comprising a CDR2 that
comprises an amino acid sequence as shown in any of SEQ ID NO: 105-
143 or SEQ ID NO: 214,

34.  Anisolated antibody that binds angiopoietin-2 comprising a CDR3 that
20 comprises an amino acid sequence as shown in any of SEQ ID NO: 144-

198, SEQ ID NO: 212, or SEQ ID NO: 215.
35. A nucleic acid molecule encoding the antibody of Claim 32, 33, or 34.
36. A vector comprising the nucleic acid molecule of Claim 35.
37. A host cell containing the vector of Claim 36.

25 38. A method of detecting the level of angiopoietin-2 in a biological sample

comprising:
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42. A vector conprising the nucleic acid nolecule of Caim4l. 43. A host
cell containing the vector of Claim42. 140 WO 2006/ 045049

PCT/ US20080Q806%kd04944. An anti body that specifically bipds@pgisopoietin-2
conprising a heavy chain and a Iight chain, wherein the |light chain
conprises a light chain
of SEQ ID NO 12,

f ragnent
accordi ng

5 thereof
to dai@ 4

vari abl e region conprising the am no acid sequence

SEQ ID NGO 210, or SEQ ID NO 211, or an antigen binding

45.

nuclel |d nmol ecul n t he anti body
44, Cont@Gtmg\aQéE‘t d’BWFP%‘f%@fepﬁ?émn c"Y‘g? S SPHPIBI ecul e

of Caim45. 47. pAqhost cell contalnlng the vector of Caim46. 141

10

15

20

25

(b)

determining the extent of binding of the specific binding agent to

said sample.

39. A method of detecting the level of angiopoietin-2 in a biological sample

comprising:

(@

and

(b)

contacting an antibody of Claim 32, 33, or 34 with said sample;b

determining the extent of binding of the antibody to said sample.

40.  An antibody comprising a heavy chain and a light chain, said heavy chain

comprising a heavy chain variable region selected from the group

consisting of:

SEQ ID NO: 1; SEQ ID NO: 3; SEQ ID NO: 5; SEQ ID NO: 7;
SEQ ID NO: 9; SEQ ID NO: 11; SEQ ID NO: 13; SEQ ID NO: 15;
SEQ ID NO: 17; SEQ ID NO: 19; SEQ ID NO: 21; SEQ ID NO:
23; SEQ ID NO: 25; SEQ ID NO: 27; SEQ ID NO: 29; SEQ ID
NO: 31; SEQ ID NO: 33; SEQ ID NO: 35; SEQ ID NO: 37; SEQ
ID NO: 39; SEQ ID NO: 41; SEQ ID NO: 43; SEQ ID NO: 45;
SEQ ID NO: 47; SEQ ID NO: 49; SEQ ID NO: 51; SEQ ID NO:
53; SEQ ID NO: 55; SEQ ID NO: 57; SEQ ID NO: 59; SEQ ID
NO: 61; and antigen binding fragments thereof;

and said light chain comprising a light chain variable region comprising

the amino acid sequence of SEQ ID NO: 12, SEQ ID NO: 210, or SEQ ID

NO: 211, or an antigen binding fragment thereof.

41. A nucleic acid molecule encoding the antibody according to Claim 40.

42. A vector comprising the nucleic acid molecule of Claim 41.

43. A host cell containing the vector of Claim 42.
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44,

45.
46.

47.

An antibody that specifically binds angiopoietin-2 comprising a heavy
chain and a light chain, wherein the light chain comprises a light chain
variable region comprising the amino acid sequence of SEQ ID NO: 12,
SEQ ID NO: 210, or SEQ ID NO: 211, or an antigen binding fragment
thereof.

A nucleic acid molecule encoding the antibody according to Claim 44.
A vector comprising the nucleic acid molecule of Claim 45.

A host cell containing the vector of Claim 46.
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