ANTIBODIES DIRECTED TO ANGIOPOIETIN-1 AND ANGIOPOIETIN-2 AND USES THEREOF
REFERENCE TO RELATED APPLICATIONS This application claims the benefit of U.S. Provisional
Application Serial Number 61/139,361 filed December 19, 2008, and U.S. Provisional Application
Serial Numbet 82/061°943 filed June 16, 2008, and U.S. Provisional AppliBSHBH BEHU ’&imber
61/066,632 filed February 20, 2008 which are incorporated herein by reference. 10FIELD OF THE
INVENTION The present invention relates to specific binding agents that recognize and bind to
angiopoietin8TrgangE<l parel/ormrgicpoetine2 {Aug 12 kul otesspestiieally » thgd nyertion relates to the
production, diagnostic use, and therapeutic use of monoclonal and polyclonal antibodies, and the
antigen-binding fragments thereof, which specifically bind 15 Ang-1 and/or Ang-2. Aspects of the
invention also relate to hybridonRERERINeTECel RES crpPesprOIcuati@rgbodies. The described
antibodies are useful fogdi ] n t.of diseases associated with the activity and
overprod uctig(fn of An if}g%aﬁgﬁ%qgééé%g é%%ﬁ%%@%%%ﬁ??&ﬁ%%%ﬁ%%‘zgﬁé‘%yéﬁ‘r‘%é“sefs the
formation of new%féﬁf’%é@@éq)ﬁﬁmbé&@iﬁ%ﬂér?é’g,[?sseg%ﬁ%@laﬂoqﬁ@ﬁ@ﬁﬁﬁ%ﬁﬂ]dﬁweand pathological
processes. Norneiigs lsgiGgeriesis & 109t ynodgslatedibyraropphiaantsangganie factors, but in the
case of diseases, GRANCE I cllar. di thritis, a sqriasis, the process
can go awry. Folﬁ?n@?j%at Med%?@%%i%%éﬁé)?%%;%ﬁ@?ﬁ%‘%ﬁﬁ?ﬁ %ebf lg?%l%g%ses known to be
associated with deregulated or undesired angiogenesis. Such diseases include, but are not limited to,
ocular neovidscularisation, such as retinHEXHaSH THIINY BDEN retinopathy, age-related macular

degeneration, psoriasispemanginblasiaman e _ggm%dﬁ{é%ggﬁgﬁggpggdgﬁggmm ory, disease,

such as a rheumatoid or rheumMic inflammatory disease, 30especially arthritis (including rheumatoid
arthritis), or othePEAPBNRMSHAAPE alo AP UR SRR Bl Alechl oMir s liEhgdpystion
post-transplantatigaaé atlerpsdietosisiisndamebaosid flangaaoplastiecndiseRaeyidr example so-called

solid tumors and i@ RemALLAAPHE RS S TARSH aias RLERIRIIRS) e diseases
associated with undesired angiogenesis will be apparent to those skifled in the art. SA?t ough many

signal transducti6n&s) &S pERsT bR ETP RS St ata iy B ooyl bireof the
best-characterizegpamsinpastendottielidlteaibscsiblactivibalistermssifviivatizhwe stile-chddeefator tyrosine

inase (referred in.afciigr keI AIAMRISHEH ARAORHLANIRR TS § I also referred o
as "tek") and its ligands, the angiopoietins (Gale, N. W. and Yancopoulos, G.

., Genes Dev. 13:1055-
1066 [1999]). There are 4 known angiopoietins; angiopoietin-1 ("Ang-1") through 5angiopoietin-4
("Ang-4"). These angiopoietins are BsCKAGROINND OF THE: PNMENUBONDavis, S., et at, Cell,
67:11614168 [1996], Gl halatPORl Tk GRSl IS99 Holgsiy. ). et at
Investigative Ophthalmology & Visual Science, 42:1617-1625 [1999]; Koblizek, T. I., et at, Current
Biology, 8:529-55 13598 qIresal apdpabrineial fracstrs oty seugssuags4ightng]: Maisonpierre,
P. C., et at, Sciergs|ai2d R brcs5n6 @rti-9851heFrapfpetn patitobs Aaswdfalisdaads boviest cd@:a]3-223 [1999];
Sato, T. N., et atoaiuien 3817 QitAdA098]SN ¥k Kol SRl pislce a0 28,208 4:2087 [1998]; Sun,
C., et at, Cell, 87}127171&1?0 [%_?Efi Sun, C., et at, Science, 282:468-471 [1998]; Valenzuela, D. M., et
at, Proceedings Of RN TO}T / lbgegrﬂy of Sciences of the USA, 96:1904-1909 [1999]; Witzenbichler,
B., et at , J&Biol Chem, Pirger854 auadsdl {8e8} kiBwhereasaiupd biftdiaggaafid-& stimulates
receptor phosphasylatienaiypelswed endaiielirl arlisi pg-ad1as Resk APsen4ed to both agonize and
antagonize Tie-znrece%tlrar. Qospho Iati(%n Davis, S,, et at,. 996ée,g_supra; Maisonpierre, P.C., et at,
[1997], supra; Kilio 1o g Rim. et at " ORest élnées.[@(é@f‘ﬁgl SHEESTHR) 2PEIHA - Kuliszewska, K.,
P.C. Maisonpierféasias tegariiboasenaias RésouneirWotR)ns Senp0 208 la &t hevphenotypes of mouse
Tie-2 and Ang-1iknaskatis aresknilan a8 SUaERSHBALARHSHMIMAIRET iRseRhosphorylation

mediates ragodeling and stailzation of deyeloning vessels I tefo troligh maintenance of
endothelial ceII-sq%port cell adhesion
disorders, such as chronic asthma, arterial or post-transplantational atherosclerosis,

endometriosis, and neoplastic diseases, for example so-called solid tumors and liquid (or
hematopoietic) tumors {such as leukemias and lymphomas). Other diseases associated
with undesired angiogenesis will be apparent to those skilled in the art.

35 Although many signal transduction systems have been implicated in the

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



(Dumont, D. J., et at, Genes & Development, 8:1897-1909 [1994]; Sato, T. N., et' at, Nature, 376:70-74
[1995]; Sun, C., et at, [1996], supra). The role of Ang-1 in vessel 25stabilization is thought to be
conserved in the adult, where it is expressed widely and constitutively (Hanahan, D., Science,
277:48-50 [198FHPASHS D., et aL, Experimental - Neurology, 159:391-488 {18%967)%4H Fontrast,
Ang-2 expression is primarily limited to sites of vascular remodeling, where it is thought to block Ang-1
function, thereby inducing a state of vascular plasticity conducive to angiogenesis (Hanahan, D.,
[1997], 30supra;sElettishsidterns aivoeidht &iedbwcronntyrogselioas|(rifkirse tpieffEieR?” €., et at, [1997],
supra). Numereu prinished:sidiasDR¥e)PripRETHY domengtialet e sarisaleative Ang2

expression in dlgeasg S ates S asso( {I?'st?tga\f\étﬂ%g |og§,ggzsis he eé)ag}eolos cal gp{&lglons include, for
example, psonasé facUIar generation, and cancer flgﬁnoné 356, et af, “Ymérican Journal of

Pathology, 155: 1@6‘?&%{1@@91aEt@ﬁ”W“éﬂ&ﬂ%&‘ﬁ@eP“R@’ééﬁf&H (t‘ﬂ*.lzi%tmgél[zoou, Hangai, M.,
et at, Investigati\éa@phmahmpmgy £)V sk SCIRPERALikGil b it 420Qd FTH A aghedk, et at, [1999]
supra; Kuroda, n&lak Journal of 116; 7 720 o ni, A., et at,
Investigative Op tﬁ‘é?ﬁo et? %%u%ﬁgé?gr?geg ﬁgg%ﬁgll%%g%x{ ’1%‘39 tm%%? kgetl? al., American
5Journal of Path&fold: 112@:? P48k Holedy (L ogaf: Pamsies s, Cef l@f&qﬁar ﬁﬁ\Vé%F’l%ﬁ@ﬂ»345 [1999];
Yoshida, Y., et a2l nderriato pedadorpaliakOneology, dbreaP2Ridl 2258399932 Y1 ]; Kingk.al., Journal of
Periodontal Resgpgghy PR AP ALY $2000); Z26a0i0% I}, A0S ATA) Mostfingag studies have

focused on cancer, In w many tumor fypes appear to display vascular expression. In

contrast witits é%ﬁ%s@&h%ﬂi@ﬁ%ﬁ%’l@@% ehg o geréd g"ﬂﬁg@?é)%p?r%%gm?%ﬁﬂSﬁfﬂ’rﬁaﬂlssues is
extremely limited:{ MarsanricrTe,7B-7€] ] e84t SO Gswped, Viezdwita, 95,208 &L @Bbpkeshical and

Biophysical Resagyels CTARIORsN 260 4985196, H 0% Okl (hpdree mainsies

of angiogenesis are ‘the ovar acenta and uterus; these are the primary tissues in normal (i.e.,

non-cancerous) tE4RELElR Rk h‘?&ﬂ@ Braseektnen as s iiendttaeds st s e s bl studies
suggest that Angi@ Iefaly 1685 SRk Vire¢ubinhica ) egen d3vs/ Ahenad Bt 186 (CARESr [R¥$])61:1255-1259
[2001]) desgzibe &H&%&:ﬁ‘g’%ﬂ&%&%@%@@%ﬂ%&%&é&& gm&@.@g@m&m%@ with an increase in

tumor growth in a mouse xenograft model. See also Etoh et al sugra and Tanaka et at, supra,

wherein data is FPESEIIRY cﬁﬂ %ﬁ&ﬁﬁg?&ﬁgfﬁﬁ‘ée%ﬁ&‘ﬁh&%w@ B 2BFRSP YR {5 EFePtor
20hypervascularityosplenwdaten (PoonBast,a L KO&L tawns MistimidE8 563-8 70, [2007] yxpport data to
show that Overemmslsl@@zqténgfazI%@gﬁ@m9%@&@%@2@@606%%@%@@&&@%@c.ma cells
purportedly prolon ed the survwal mice in ec W|tht rrg; 1%1((:%gzégansfectants In the past
few years, vanous%%?f&%‘i?d?%e Ae SHTR % o ?r 7o) as a possible target for
anti-cancerdherapy. FoFes@hesiepts. @ﬁwmﬁti%@deﬁme,mkgm?mzimd@,m%m@m each

disclose the Con@&@tpitaﬁuialé@ﬂelimammﬁpawﬁ&wﬁdﬁ@ﬁ@m@ﬁiesmﬁ@aﬁatsm App. Pub. No.
200310124129A sc.rlbes certain anti-An ntibodies gmellr |n tre mﬁn& of cancer. Lin et
%gﬁlg 5@ othelial ¢ e

at (Proc. Natl. A&E" gpc' PER® 54838 ‘ﬁ%‘f&é’ an a enovmfgexpressmg soluble Tie-2
into mice; the 3061t ﬂelz%afpﬁﬁt’e%lﬁd%é?@ﬁ%ﬂ‘stﬁé&?ﬁrﬁ%[é?ﬁ%l%@‘bfﬁﬂ‘é tei¥fors developed by
the mice. In a relgteg&adyrd-m gtgasm;@m IEN&S[},Q.SQ@ 2@72)2@1?&&1@&‘7Ahg:;aet&(§salsoluble form of
Tie-2 into rats; thi oun redu umor siz in the rats. Si ister et at (Cancer
Res., 59:3185- 3f§8 ?f |'r.)OES‘] g?égr)l ratec?%ctbjér%sgﬁv?ﬁ%% aﬁneo?%o%{ ceﬁ ’lf?]’eslsee;(( l'eésgfs}lng tﬁg ge>?fracellular domain
of Tie-2, |njectedcﬂ’?é%'@t&@lbflfﬁ’é§aﬁ‘% Rudeisiee? 7 amtt R eRTIdetr #rne: Soi60mé- T ipavf¥rtedly resulted
ina S|gn|f_|cant inkibiiogy, of d13oios0roehlarkl tuntastaneiaspesison is pHARGE, iantedfective anti-Ang-2
Y o veRelb R AomIALRA(£acsAL RGPS BEGRIGE MoRLaRb YT Fedure

neovascularization to grow millimeters in diameter. Such therapy might have wider
application in ot%?%éd@?@§%‘§%‘c?§ﬁéﬁ*ﬁ’§@%@%§’%@\W@P@ﬁ‘&ﬂ%@?@‘l‘hﬁ‘ﬂp’gw{l@g Arthritis, and
psoriasis. SIOMNFRY: DFTHE, BNV ESEHON 284: 163t 0rigH iPriGhMaiidepieadpBinls 4odhe usefulness of
inhibiting Ang2 Iety@g in g;%tment of unwanted angiogenesis (or any subset of conditions involving
unwanted generation of lood vessels, like arterlogene5|s) the present state of the art does not make
clear whether the simultHFESE Rﬂ?ﬁﬁ‘bdnsﬁlﬁ,&ﬁ@WBWﬁ B’éﬁgﬁéﬁﬁﬁdsﬁéﬁe{ﬁ%%m&?%d if so what
degree of Angl irthébitiersiomiaddionstats ngRdniwbitidrangiigiitpiovEns grovidezatleast an additive

therapel?]tic Effe%orﬁfil@&{éiiﬁ'&m&e“?& BLESBRL i%%i@%%ﬁ%%x%@ﬂ&%@&%@ to identify ”;W
agents that cally recognize n nds. The bi agents, such as
the antibodias oféhg ;ﬂ!ééqé'f‘f? e ‘ﬁ%ﬁgﬁf Uo‘%’egs#emﬁ\%ﬁe%%l in |nh|b‘?ln ,é] 9as well as
Angl that make them particularly useful in a variety of settings such as diagnostic screening,
bioassays, and therapeutic intervention in diseases that are associated with Ang-1 and/or Ang-2
activity, such as cancer, inflammation, and other diseases related to undesired angiogenesis. The
various embodiments of the invention relate to targetéd binding agents that specifically bind to Ang-1
and/or Ang-2 and therein inhibit physiological or pathological angiogenesis. Mechanisms by which this

can be achieved can include, but are not limited to, either inhibition of binding of Ang-1 and/or Ang-2 to
the Tiel and/or Tie2 receptor, inhibition of Ang-1 and/or Ang-2 induced Tiel and/or Tie2 signaling, or

increaced clearance nf Anal and/or Ana-2 from a natient'e hodyy therein redricinn the affectivie



In a first aspect, the present invention is directed to an isolated antibody or antigen binding fragment
which comprises a heavy chain variable domain having the sequence selected from the group
consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID
NO: 6, and SEBHYK52% and a light chain (LC) variable domain having et Blected from
the group consisting of SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO:
12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, and SEQ ID NO: 17, wherein
said antibody he&vsealaaif/(FIc}-SéeEREEL Henbtight ctialn Beepiesossare plirdetint manner as
described in the foliwiag-Falie, and\whereio saiantipoehnor anfigepRindingifraaneent, specifically
bind_s to at least qne %@!}% agg Anggfg%ggs of géegér ?SB%T blei: Ar:tiboldyf" , Antibody Heavy .
Chain Antibody LiGAFEAAIN HESEE k4l c? ] @2‘3‘146”‘% Y7 PEHE%EQ 1D NO: 7)
L7 (SEQ ID NO: @ohasriozy % VE4alSiSr@ HY: NdP- 820 {881 8@ 4797144 Hresniaas | C H11 (SEQ
ID NO: 6) L75(SEQHLNDrayib) 115 456 11466110065 EGMRNQ )L F CHELVIR, M83:33 216110 HC L7
LC [1999]; Yoshida, \_"., et al., International Jownal of Oncology, 15:1221-1225 [1999];
Yuan, K., et al., Jowrnal 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
10 pathological angiogenesis, Ang-2 expression in normal tissues is extremely limited
(Maisonpierre, P. C,, ef al., [1997], supra; Mezquita, I, et al., Biochemical and
Biophjfsical 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-cancerous) tissues in which Ang-2 mRNA has been detected.
15 Certain functional studies suggest that Ang-2 may be inveolved in tumor
angiogenesis. Ahmad et al. {Cancer Res., 61:1255-1259 [2001]) describe Ang-2 over-
expression and show that it is purportedly associated with an increase in tumor growth in -
a mouse xenograft model. See also Etoh et al,, supra, and Tanaka et al., supra, wherein
data is presented purportedly associating Ang-2 over expression with tumor
20 hypervascularity. However, in contrast, Yu ef al. (4m. J. Parh., 158:563-570 [2001])
report data to show that overexpression of Ang-2 in Lewis lung carcinoma and TA3
mammary carcinoma cells purportedly prolonged the survival of mice injected with the
corresponding transfectants.
In the past few years, various publications have suggested Ang-1, Ang-2 and Tie-
25 2 as a possible target for anti-cancer therapy. For example, U.S. Patent Nos. 6,166,185,
5,650,490, and 5,814,464 each disclose the concept of anti-Tie-2 ligand antibodies and
receptor bodies. U.S. Patent App. Pub. No. 2003/0124129A1 describes certain anti-Ang
2 antibodies and their use in treatment of cancer. Lin ef al. (Proc. Natl Acad. Sci US4,
95:8829-8834 [1998]) injected an adenovirus expressing soluble Tie-2 into mice; the
30  soluble Tie-2 purportedly decreased the number and size of the tumors developed by the
mice. In a related study, Lin ef af. (J. Clin. Invest.,160:2072-2078 [1997]) injected a
sojuble form of Tie-2 into rats; this compound purportedly reduced tumor size in the rats.
Siemeister et al, (Cancer Res., 59:3185-3189 [1999]) generated human melanoma cell

lines expressing the extracellular domain of Tie-2, injected these cell lines into nude mice,



H4 (SEQ ID NO: 3) L7 (SEQ ID NO: 12) H4 HC L7 LC H5 (SEQ ID NO: 7) L6 (SEQ ID NO: 11) H5 HC
L6 LC H2 (SEQ ID NO: 1) L7 SEQ ID NO: 12) H2 HC L7 LC H5 (SEQ ID NO: 7) L8 (SEQ ID NO: 13)
H5 HC L8 LC H6 (SEQ ID NO: 4) L8 (SEQ ID NO: 13) H6HC L8 LC H3 (SEQ ID NO: 2) L7 (SEQ ID
NO: 12) H3 HC L7 LC H5 (SEQ ID NO: 7) L4 (SEQ ID NO: 10) H5HC L4 LC H4 (SEQ ID NO: 3)

and concluded that soluble Tie-2 purportedly resulted in a “significant inhibition” of
tumor growth and tumor angiogenesis.
Hence, an effective anti-Ang-2 therapy might benefit a vast population of cancer
patients becanse most solid tumors require neovascularization to grow beyond 1-2
millimeters in diameter. Such therapy might have wider application in other

angiogenesis-associated diseases as well, such as retinopathies, arthritis, and psoriasis.

SUMMARY OF THE INVENTION
Although much evidence points to the usefulness of inhibiting Ang2 levels in

treatment of unwanted angiogenesis (or any subset of conditions involving unwanted
generation of blood vessels, like arteriogenesis), the present state of the art does not make
clear whether the simultaneous inhibition of Angl would be beneficial in such therapies
and if so what degree of Angl inhibition, in addition to Ang2 inhibition, might prove to
provide at least an additive therapeutic effect. Accordingly, the present invention
addresses an unrecognized need to identify new agents that speciﬁcally recognize and
bind both Ang-1 and Ang-2 ligands. The binding agents, such as the antibodies of the
present invention, have the desired activity levels in inhibiting Ang2 as well as Angl that
make them particularly useful in a variety of settings such as diagnostic screening,
bicassays, and therapeutic interventiorn. in diseases that are associated with Ang-1 and/or
Ang-2 activity, such as cancer, inflammation, and other diseases related to undesired
angiogenesis.

The various embodiments of the invention relate to targeted binding agents that
specifically bind to Ang-1 and/or Ang-2 and therein inhibit physiological or pathological
angiogenesis. Mechanisms by which this can be achieved can include, but are not limited
to, either inhibition of binding of Ang-1 and/or Ang-2 to the Tiel and/or Tie2 receptor,
inhibition of Ang-1 and/or Ang-z induced Tiel and/or Tie2 signaling, or increa;scd
clearance of Angl and/or Ang-2 from a patient’s body, therein reducing the effective

concentration of Ang-1 and/or Ang-2,



L12 (SEQ ID NO: 16) H4 HC L12 LC H6 (SEQ ID NO: 4) L6 (SEQ ID NO: 11) H6 HC L6 LC H4 (SEQ
ID NO: 3) L2 (SEQ ID NO: 9) H4 HC L2 LC H4 (SEQ ID NO: 3) L6 (SEQ ID NO: 11) H4 HC L6 LC H4
(SEQ ID NO: 3) L4 (SEQ ID NO: 10) H4 HC L4 LC H5 (SEQ ID NO: 7) L11 (SEQ ID NO: 6) H5 HC

L11 LC H5 (SEQ ID NO: 7) L1 (SEQ ID NO: 8) H5 HO Li LC H4 (SEQ ID NO: 3)
In a first aspect, the present invention is directed to an isolated antibody or

antigen binding fragment which comprises a heavy chain variable domain having the
sequence selected from the group consisting of SEQ ID NO: 1, SEQ

ID NO: 2, SEQ D NO: 3, SEQ ID Né: 4, SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID
NO: 7, and a light chain (1.C) variable domain having the sequence selected from the
group consisting of SEQ ID NO: 8, SEQ ID NO: 9, SEQ 1D NO: 10, SEQ ID NO: 11,
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ TD NO: 15, SEQ TD NO: 186,
and SEQ ID NO: 17, wherein said antibody heavy chain (HC) sequences and light chain
sequences are paired in a manner as described in the following Tuble, and wherein said
antibody or antigen binding fragment specifically binds to at least one of Angl and Ang2

ligands of Tie 2 receptor

Table:
Antibody” Antibody Heavy Antibody Light
Chain Chain

HB (SEGQHID NO: 4) H6 HC L7 LC
L7 (SEQ ID NO: 12)

H5 {SEQ ID NO: 7) H5 HC L7LC
L7 (SEQ ID NO: 12) :

H4 {SEQ ID NO: 3) ' H4 HC L13LC
113 {SEQ ID NO: 17}

H11 (SEQ ID NO: 6) H11 HC L7LC
L7 (SEQ ID NO: 12}

H10 (SEQ ID NO: 5) H10 HC L7 LC
L7 (SEQID NO: 12)

H4 (SEQ !D NO: 3) H4 HC L7LC
L7 {SEQ ID NQ:.12)

H5 (SEQ ID NO: 7) H5 HC LBLC
L6 (SEQ ID NO: 11)

H2 (SEQ ID NO: 1) H2 HC L7LC
L7 (SEQ ID NO: 12)

H5 (SEQ D NO: 7) H5 HC 18LC
L8 (SEQ ID NO: 13)

M6 (SEQ ID NO: 4) HBHC t8LC
L8 (SEQ ID NO: 13)

H3 (SEQ ID NO: 2) H3 HC L7LC
L7 {SEQ ID NO: 12)

H5 (SEQ D NO: 7) H5HC L4LC
L4 (SEQ ID NO: 10)

H4 (SEQ ID NO: 3) H4 HC L12 LG
L12 (SEQ ID NO: 186)

H6 (SEQ ID NO: 4) He HC L6 LC
L6 (SEQ D NO: 11)

H4 (SEQ ID NO: 3) H4 HC L2LC
L2 (SEQ ID NO: 9)

4a



L11 (SEQ ID NO: 6) H4 HC Li 1 LC H5 (SEQ ID NO: 7) L12 (SEQ ID NO: 16) H5 HC L12 LC H5 (SEQ
ID NO: 7) L9 (SEQ ID NO: 14) H5 HC L9 LC In a second aspect, the present invention is directed
to an isolated nucleic acid molecule encoding the antibody or the antibody fragment of the present
invention. In a third aspect, the present invention is directed to a vector containing a nucleic acid
molecule of the present invention. In a fourth aspect, the present invention is directed to a host cell
containing the vector of {heipresent nyentipn. H\ gdifth aspect, thespr@sent ifvention is directed to
a method of making the anfilteily B! Brasent invention whi¢h.comprises.expressing said antibody in
a host cell. In a sixth aﬁéﬁ%&@"ﬁem inveritbHYs directed to érAph%rmace Ltical composition
comprising any one of the gRHEIERSEIeCIed fromsihg groupConsigtiig ef HoLq, H5L7, H4L13,
H11L7, HI OL7, H4L7, H5L6! (822 10 #5168, H6L8, H3L 7, H51.4, H4l.12, HOL6, H4L 2, HAL6, H4L4,
H5L11, H5L1, H4L11, HSL‘['?géﬁqg—E@_%} in admixitiré&vith a pharmaektftically acceptable carrier

- therefor. In a seventirappgeh tha@rgsent invegjior is directed to the gntibody or antigen binding
fragment of the present |nventganfomnuse)as a medicament. In one example of the invention, the
specific binding agent is|a fRIIPHUIRAR antipody thidd sisecifically binds!#-fng-1 dnd/or Ang-2 and
prevents Aug-l and/or A.ﬁ%é—é%%ﬁ%%p* ) Tie?

Rierandfon: receptors—Yefghotherexample is a filly
human monoclonal antifody &t birds1 )

tg; Ang-1 and/or Ang-2|and also inhibits Ang-1 and/or Ang-2
induced Tiel and/or Tie2 phosphorylation. The antibody may bind Ang-1 and/or Ang-2 with a Kd of less
than about 100 pM, 30 pM, 20 pM, 10 pM, 5 pM or 1pM. Certain embodiments described herein are
antibodies of the 1gG type, secgnd g@icigbe pretes s igca dasrsth&r BXaphpfe prewidesié binding agent
such as an antibagy cAMRLSIRG Ahsaws&aImand Bdight shain whersiasaid hgavy, chain comprises
a heavy chain variable region selected from the group consisting of 112 (SEQ ID NO. I); H3 (SEQ ID
NO. 2); H4(SEQ ID NO. 3); H6 (SEQ ID NO. 4); H10(SEQ ID NO. 5); HI 1 (SEQ ID NO. 6); H5P (SEQ
ID NO. 7); and antigenihinding ispamentsithaealcanshsaidright ehaircorpsismsma dight chain variable
region selected from the group consjsting of: Li (SEQ ID NO. 8); L2 (SEQ ID NO. 9); L4 (SEQ ID NO.
10); L6 (SEQ IDIEF 94547 %ﬁ%‘iéﬁ%@?ﬁi;’%‘t‘é‘&g ID NO, 13); L9 (SEQ ID NO. 14): L 11 (SEQ
ID NO. 15); LI2 (SEQ ID NO. 16); L13 (SEQ ID NO. 17); and antigen binding fragments thereof. Also

described herein is a specific bindin ent comprising at least ane ide.selected from the group
consisting of: H2 (SEQ;EF[fl &8%138113% %%efﬁlﬁ%e tjgﬁﬁééée%gﬂ@g&gﬁ%oﬁ%gg%ﬁﬁlo 4),
H10(SEQ ID NOuebiprtdf th¢ SE@0HDnNDL@);, H5P (SEQ ID NO. 7); Li (SEQ ID NO. 8); L2 (SEQ ID NO.
9); LA (SEQ ID NO. 10); L6 (SEQ LID NO. 11); L7 (SEQ ID NO. 12); 1.2 (SEQ ID NO. 13); L9 (SEQ ID
NO. 14); LI | (SEQ ID NO. 15); L12 (SEQ ID NO. 16); L13 (SEQ ID NO. 17); and antigen binding
fragments thereof.  fowillfHeasisstabrrercanthespacificdsid dirreeast Canebagideexample, an
antibody, such ag apalyglenal.anecionah &hl@ﬂ%@%&@@%gﬁ%ﬁbwg iRRtibody. The
antibody may also be a single chain antibody.. Other examples of specific binding agents include
peptibodies, suckhs peptibody mL4-3, avimers, other forms of peptide molecules (such as Fc-fusion
molecules and Ab-fusion molecules (see CovXPfizer technology)) that contain peptide sequences
which recognize and bipdtg,@uRrpiRintargeidinitvimcaniest-Apgn andonavghdgand(s)), etc. A
;ggfi'g'g Sg";‘t?;ﬁ'%g%%%%%&gsc%?fghbs‘ﬁn%'%%%é%%?&%ﬁa%&@?tse ind ARGl Riner examples include the

of H6L7, H5L7, H4L13, H1iL7, H10L7, H4L7, H5L6, H2L7, H5LE, H6L.8, H3L7,

H5L4, H4L12, H6L6, H41.2, H4L6, H41.4, H5L.11, H5L1, H4L.11, H5L12, and H5L9;

in admixture with a pharmaceutically acceptable carrier therefor.

In a seventh aspect, the present invention is direcied to the antibody or antigen

binding fragment of the present invention for use as a medicament,
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well as similar Angl -binding peptides that can be made by addition, deletion, and/or insertion of amino
acids to and from this peptide. Similar additions, deletions, or insertions can be made to the Pc portion
of the mL4-3 peptibody. Further alterations to the mL4-3 and peptibodies in general are well-known in
~the art and taught in, for example, W000124782 and W003/057134 which are incorporated herein by
reference to the sections whictuddscfibeiarditeath spakingibibdingagerts thatkeoatawda fandomly
generated peptidgauhigh Hindsi2desitag At ama ARAIEsCREIPaIEN {5 & Rrdoma that

produces a monoclgnal antibody according to the invention, as well as a cell lines confining (through

any means such A& BY AR R HSA T ERLBITHAAtON, electroporation) with the nucleic acid sequences
necessary to expressnmemeemshesiodifitdsibidirgoatyentsasdioh agthendntibodligstdasgribed herein.

It will also be apm:ﬁ%ﬁtﬁﬁjgitlﬁidiﬁd&l’ﬁfﬁfﬁﬁ@épﬁQﬂﬂﬂgé’ﬂﬁn?ﬁtigﬁsﬁ{%gb%%%y-g_n,%' G9niygate can be,

for example, a specific binding agent (such as an antibody), of the invention conjugated to other
proteinatious, ca%‘g/r?{/(}jgr)nagte,“l%dg %g ?r%?fses r%%%f'f%é?e"éﬁ/ié?s?M 290, HhedoseaMherdmMare nucleic

acid molecules encoding the specific binding agents (such as an antibody) of the invention, as well as
a vector comprising such nucleic acid molecule, as well as a host cell containing the vector.
Additionally, disclosed herein is 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; (b)
expressing the nucleic acid molecule in said host cell; and (c) isolating said specific binding agent.
Further disclosed herein is a method of making an antibody 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, disclosed herein is a method of inhibiting undesired angiogenesis in a mammal by
administering a therapeutically effective amount of a specific binding agent according to the invention.
Also disclosed herein is a method of treating cancer in a mammal by administering a therapeutically
effective amount of a specific binding agent according to the invention. Also disclosed herein is a
method of inhibiting undesired angiogenesis in a mammal comprising by administering a
therapeutically effective amount of an antibody according to the invention. Further described herein is
a method of treating cancer in a mammal comprising administering a therapeutically effective amount
of antibody according to the invention. It will be appreciated that the disclosure further relates to
pharmaceutical compositions comprising the specific binding agent according to the invention and a
pharmaceutically acceptable formulation agent. The pharmaceutical composition may comprise an
antibody according to the invention and a pharmaceutically acceptable formulation agent.

Disclosed herein is a method of modulating or inhibiting angiopoietin-2 activity by administering one or
more specific binding agents of the invention. Also disclosed herein is a method of modulating or
inhibiting angiopmet -2 activity by administering an antibody of the invention.  The disclosure further
relates to a method of modulating at least one of vascular permeability or plasma leakage in a
mammal comprising administering a therapeutically effective amount of the specific binding agent
according to the invention. The description 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 a
specific binding agent according to the invention.  The disclosure 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
disclosure 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.
Furthermore, the disclosure relates to a method of treating cancer in a mammal comprising
administering a therapeutically effective amount of a specific binding agent according to the invention
and a chemotherapeutic agent. It will be appreciated by those in the art that the specific binding agent
and chemotherapeutic agent need not be administered simultaneously. The disclosure also
provides a specific binding agent comprising heavy chain complementarily determining region 1 (CDR
1) of any of: SEQ ID NO. 18; The description further relates to a specific binding agent comprising
heavy chain complementarily determining region 2 (£.DR 2) of any of: SEQ ID NO. 26; SEQ ID NO. 27;
SEQ if) NO. 28; SEQ ID NO. 29; and antigen binding fragments thereof The description also
relates to a specific binding agent comprising heavy chain complementarily determining region 3 (CDR
3) of any of: SEQ ID NO. 32; SEQ ID NO. 34; SEQ ID NO. 35; SEQ ID NO, 37; SEQ ID NO. 38; SEQ
ID NO. 39); and antigen binding fragments thereof = The disclosure also provides a specific binding

agent comprising light chain complementarity determining region 1 (CDR 1) of any of: SEQ NO. 19;
CEOIND NO 20- SEO ID NO 21-<SEOID NO 22- SEO ID NO 22- SEO ID NO 24 SEO ID NO OE-



treating cancer in a mammal comprising administering a therapeutically effective amount of a
polypeptide or composition as described herein, and a chemotherapeutic agent. The specific
polypeptide or composition as described herein and chemotherapeutic agent need not be administered
simultaneously. In'a preferred example, 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 ¢an be used. dditionglly, the disclosure relates to a method of treating cancer in
a mammal comprg‘@iarﬁt al%%l%glé gﬁtﬁg egcfﬁl%rréaa}ﬁ%ﬂﬂgﬁlf}n %ﬁ%@%%&%fﬁ'ﬁo@ﬁépﬁg’éor composition
as described hereldYarftibl#@mhti-VEGF agent or a multikinase inhibitor (MKI). In a preferred
embodiment, the anti-Va@&b@g%h@l@}jmﬂﬁggiQamﬂ{gﬂgggrS&MIg;anould be chosen from Avastin(r)

0. USRI IR L MR GHOPR IR Spsosplenb L T B BRI, Noavar(D)

(sorafenib), motesanib diphosphate, Zactima(r) (vandetanib), Recentin 13736
(axitinib). It will bé BEBYERmaT HRinEHISH tHatteAirstitasmnemsinigoefdiid SER FISNShd bther cancer
therapies can be H3&8EQ ID WOwilh1e1emueDiatedsthaistiEEoeaifis. hinding saeniswdissjosed herein are
used to treat a nu isea ﬁ@f &51 ith deregulated. or undesired angiogenesis. Such
diseases include,%ﬁtﬁaf?)_e& %ﬁih%gcf tp,Socu]ar'r\?é’o%gsagﬁ%eﬁzbé?%mrﬁ gﬁ XS r%?fﬁ%pa fflseaédg(including
diabetic retinopatHgPai i B gemRIstes el chpir yaibisarairirissshifon, the memrgiotsisitenfa,
hemangioma, art&rigSE@MSS).iBfjam(SRPIP Hiceslse AS(ERRAD AtheumBsqiskey thewnatc inflammatory
disease, especialbt,%ggiﬁjs)@a_clltisﬂﬂg rég%%tlg@l e hﬂg% o qqéoﬂﬁ : ry disorders,

’ ' is, e

such as chronic asthma, arterial or post-trana)lanta ional %%E%roggéro 1S, endometriosis, and
neoplastic diseases; For EXERHRNG-Eondd S6IRREMSEs hhoeng et aniondipsdesaanteukemias).
Additional diseasesedfich can be treated by administration of the specific binding agents will be

apparent to those skilled,if, the At SHeh g@@%@gﬁlﬂgﬁggﬁ%@gﬁ&gh&% are pot limited to, obesity,
ed di

vascular permeability, plasma leakage, and bone-relat sorders, including osteoporosis. Thus, the

disclosure furtherR@EReE K RITRBIR T BPARG Hidsel JiB< SEEB NG sl (wERdersgulated or
undesired angiogEAEES. It oRaEEEDIR DY de1 & SPOGIHiGILINGiNg agent gompriging at least one

peptide selected NSisk I ; IQ.NQ. 2; NQ. 3; SEQ ID
NO. 4; SEQ ID Nﬁé?%?%é%s ﬁg%@%sgzgg% ?II?)%I)\I%C% J?%@Sﬁ%?%%d%@ﬁ%@ 0 ID NO. 10:
SEQ ID NO. 11; $£&58 RO 21 S EQFENS N, '3k B8 SSRODINOSE) 3 RER IENSE@ND NO. 16;
SEQ ID NO. 17; and(sbtidgembinging feagsBents Ktersnf LAISSROmeRp)atgdaiamptpodies containing
the aforemention%qimgéyfpggm&@s sequences. These antibodies are polyclonal, monoclonal, chimeric,
humanized, or fully human antibodies. They are single chain antibody as well as multi-chain
antibodies. Hybridomas ¥4t otRREs e fgiiot Mrafa kit escalrema ko Rostemmitated, as well as,
nucleic acid moleenibsdgssotling thiypiohsheptidebrandihsantiadiassdhe veatermeantaining these
nucleic acid moleguigs,and e st Gal%SUEh AR GHA.GelRINRL oMt ARd.xpsssdnem. A

method of makinaﬁ}ﬂbmding agent or an_antibody describe ereln‘comprlsespt?asms rming a host cell
with at least one MRIBR2SEE MCKEENEPERRBHYThes Brrdheg agkht ot WREBoeeERare &8ing the nucleic
acid molecule in MiMDbthaaMdmM@M@s@mﬁﬂﬂnﬁ@s&gﬁﬂ&igt@iﬁf@&ﬁovx A diagn(.)st.ic
use disclosed hergin gl netbashalisleeting s evalof Angienaislish, A gl angiopoietn-in a

biological sample comprising contacting an antibody or binding agent describe eréin with said
biological sample 25 @fLt FRATG tﬂ%&ﬁf'&ﬂ’ SPBmiEARTEPHTE antibody or binding agent to said
sample. Amongst thé spebificthelapeiticouseshdisslostdsharehiaremethgl ©otirkibiling
undesired angiogeR@IS*OpRY \t&flﬁgngggons involving unwanted generation of blood vessels,
like arteriogenesis), in a mammal comprising administering a therapeutically effective amount of the
isolated polypeptid&t Brifdainafi RGEsRBHLF Hatsatibs B Rya9d tRerdrernAridhgst such
undesired angiogeresis (@raanyeswisat efdimditionssinide|vingi lanwdaiied greikation of blood vessels,

like arteriogenesis)safe-£anc et ARd.Rfarroalen.isaRsasAR RamERIsrLhsrsius,aPharmaceutical
composition is corgem% ted that oglgrises the isolated polypeptide, binding agent or antibody of the
e Wi

invention in admi{ir PO RTRHRL: 3:@0%5?%’5%5&%@#@?&%?’5%%%@% B d8ceptable
formulation agentsxarime 00678 end ROGIGTiéparsduchiphapmaet ttieid bprapesiians for
administration to subiggisnineSrhtasBOind rad MBS SIOLS0LHSING (hA-GRTRASIiGpS disclosed
herein include a mgtgr%gé)f mp&iu@tirslgﬁordinh' iting angiopoietin-1 and/or angiopoietin-2 activity
comprising admingstnerlng fbe%lp%tlehc e S EET p%T? eptide, binding agent or antibody described
herein. Such methods of modulating or inhibiting angiopoietin-1 and/or angiopoietin-2 activity comprise
administering to a patient the polypeptide, binding agent, or antibody described herein. Such methods
include modulating at least one of vascular permeability or plasma leakage in a mammal comprising
administering to a mammal a therapeutically effective amount of the isolated polypeptide, binding
-agent or antibody described herein. Also included are methods of treating at least one of ocular
neovascular disease, obesity, hemangioblastoma, hemangioma, arteriosclerosis, inflammatory

disease, inflammatory disorders, atherosclerosis, endometriosis, neoplastic disease, bone-related
dicaaca Nr nenriacic Alen contemnlated ic a ecombotheranyv (comhinatinn theranv) method <cirich ac



the light chain comprising a light chain variable domain, the light chain variable domain having the
sequence selected from the group consisting of SEQ ID NO: 8, SEQ ID NO: 9, SEQ IDNO: 10, SEQ ID
NO: 11, SEQ ID NO; 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ED NO: 16, and SEQ
ID NO: 17; wherein the antibody specifically binds to at least one of Angl and Ang2 ligands of Tie 2
receptor, In an additioaakexamgte: it isigistlasetanishlatedantbody £apapyisiogdnfeavy chain
and light chain, fieiieain el fomerainganeamehainananiedalaandiheghtehan
comprising a lig t chain vanab\”e domain, wherein the heavy chain variable domain comprises 1, 2, or
3 heavy chain CIIREEEEBFRSIPIEGPOUR BF VRS BRECBITEENy STESEYS PR GE PIBY6, 28, 32,
34, 35, 37, 38 and¢iBoviatidouheretncthe antinddy spegifiealhebinds to at least one of Angl and Ang2

ligands of Tie 2 receptgr,; al%’hé‘ﬁ}%@&&%ﬁﬁ{&m% s, gerrrbadan IRolategl anithadyrhich comprises

a light chain and a heavy chain, wherein the light chain comprises a light chain yariable domain and

the heavy chain“CBHH3IFEE BeHBE AR SR B HORSARF LT LT h ETGRDANAR S ariable domain
comprises 1, 2, or@itkghkbohgiedD Reseteetadifromathehydotyp lofil. 0r@DR$wansisting of SEQ ID NOs:
19, 20, 21, 22, 23,1241&3). 36, 40, and wherein the antibody specifically binds to at least one of Angl
and Ang2 ligands of Ti % rec (|Joto .Ina quther exa equ itisr fer{}?d to 'gso ated antibody which
comprises a heavy chali AN BTGNS WREHGHS e HEAGy RETH B BSas Ty chain variable
domain and the digghts éhvalres empribety sofidhtietsaiionasiablegorein, onhereaie tiebeeoie chain
comprises 3 hegwy ehditu(tl e PRS and saicblightiehainwagable domain comprises 3 light chain (LC)
CORE, wherein the sequences of.said HC and LC CDRs of the anti re selected from the group
consisting of: (a) SEQ%%E‘K?E%E?’?L‘I‘%?%‘?%T%Ft‘ﬁé‘ﬁfg‘%ﬂi ?ﬁfﬁ%%%%?%%eﬁ?s of the LC, (b)
SEQW NOs: 18caenrBunpfaheprping et Wbe ey ooy ngkeigienoefe)sednsdNoOs: 18, 26, 35
of the HC plus SEQRPNES: 20ut2B) apedstheiteGuddl SEQnRNOS: 18,126 -3 elithe HC plus SEQ ID
NOs: 19, 27, 33 gfife LG, (5L SEQUDNOS: 2038 S HG RS REQ IRNDS, 19, 27,33 of the
LC, (f) SEQ ID NOs: f8 26,35 of the I pTus SEQ ID NOs: 19, 27, 33 of the LC, (g) SEQ ID NOs: 18,
26, 34 of the BC2pfbRISIEOPIISNCR: Hsforming Besiel it ph)eSEer IYNOL489%8139 of the HC plus
SEQ ID NOs: 13pa¥ing3hebiisottCactyrSiz@ H: N@stichS(h Gxrésofetive tddejplusd SRR NOsS: 22, 27, 33
of the LC, (j) SEQidR,NQS: ;ng,(gée}m%@sg;&ggg@gﬁﬁgggg NOs: 22, 27, 33 of the LC, (k) SEQ ED
NOs: 18, 29, 39 of the HC plus SEQ ID NOs: 19, 27, 33 of the LCd (l)'%zE%ég NQOs; 18, 26, 34 of the
HC plus SEQ ID NOs: %Thf‘?,‘?é‘ﬁl%ﬁe 2 ,lsameééﬁgﬁ%iw.%? EHRGFHREHC plus SEQ ID
NOs: 20, 27, 40 ofithel ¢ a(n)iSEQD: NSspetcRls cgacofthadi ¢laspSEQ HiDdNOsgept , 27, 33 of the
;6& 3{0) ?Er? IDC%@I&aﬂaQ,t(?@ke%a{ﬁ%ﬁ Ko Blssg%%ﬁr?e}&gg @Agt%@d Sm%ﬁhgda&eémf E(fD IhD N(c):s: I18,

, 35 of the H us D.NOs: 21, 27 of the, q). SEQ 1D NOs: '35 of the HC plus
SEQ ID NOs: 2%?%53%?%%?% -t @E"&%“ﬁi”g‘/s?fi‘?ﬁg%%@ “g?ﬁ%sﬁf’él%‘il%‘éﬁg@% 'NOs: 20, 30,33
of the LC, (s) SES:BiNGS theinyg1tda.of the HC plus SEQ ID NOs: 25, 27, 33 of the LC, (t) SEQ ID

NOs: 18, 26, 35 of the kit plitgoRk Q:H0MNQ $ie2d30 indd@ththedesired ang(beids Rl NS4l 8, 26, 34 of

the HC plus SE(golnl:l)px"}lsglg b32/ gdr%iZﬂsétle%r?g yﬁleerlﬁg:ehggaﬂy effective amount of an antibody according to

the invention. Further described herein is a method of treating cancer in a mammal
comprising administering a therapeutically effective amount of antibody according to the
invention.

It will be appreciated that the disclosure further relates to pharmaceutical
compositions comprising the specific binding agent according to the invention and a
pharmaceutically acceptable formulation agent. The pharmaceutical composition may
comprise an antibody according to the invention and a pharmaceutically acceptable
formudation agent.

Disclosed herein is a method of modulating or inhibiting angiopoletin-2 activity by

administering one or more specific binding agents of the invention.



(v) SEQ ID NOs: 18, 26,34 of the HC plus SEQ ID NOs: 20, 31, 33 of the LC; wherein the antibody
specifically binds to at least one of Angl and Ang2 ligands of Tie 2 receptor. The present disclosure
also is directed to an antibody having a heavy chain and light chain, where the light chain has a light
chain variable domain having three LC CDRs of any one of (a) through (v), supra, wherein the
antibody specifieadlydie-Rtde askrne ahARg anshAngadigantsioilkiedreeepdictivity Bdditionally, the
present disclosur "5‘1'1%?@{»%"%%%}3‘%% 19.an ﬁgtilrpv%g%@vmg a heavy chain and light chain, where the

heavy chain has a eavy chain variahle domain Illévmg three HC CDRs of any one of (a) through (v),

supra, wherein the antlbedipdpwesriaahi wslgeisastsheobrimsibtasshiestioutis seie 2 receptor.
Nucleic acid mo&@%@l@@@%@ﬂ@%@dh&ﬁ&m@ﬁgﬁeﬂgﬂﬂb@i@gm@aﬁi@ﬁmMnding fragments
thereof are a'sqg%%né%&%_&gﬁoﬂ%@ eaﬁ@mﬁiﬁgg%ﬁeﬁcw%ﬂ enait,be, FERCHY: aPRARRRA from the
disclosure provi ecf herewith. BRIEF DESCRI N OF THE FIGURES, Figure 1 depicts a graph
of tumor size (y AL YEHLR BRREGEMA ARSI B Ty R GeE e faian anti-A.ng1/2
antibody (H4L4 hkiddrtihbost-i6h, heobthedmy entianobraihighlynpotent doedyo lipéptibady (AMG 386) or
antibody 536, comparrd.io-theatment-with-andsetyps aanttelantingdy,petaiisate described inthe
Examples. Flég)ure 2 depicts the tumor burden (% wa&ile tumorj}lilik cted section] x tumor weight) in
%%I tdfly

tumor-bearing nRRSEEFS A TIA AL CERE RIS T3 4N BN TV HBLH SF fhe invention or a
highly potent coseoifivéptibozisecANMGBE6): by tntibetiyoB36 compared to treatment with an isotype
control antibody. Details aig gescihed:piheFxannless modumgy e depicis thasffect of HALA4,

H4L11, and H6L7 of invention, a highly potent control peptibody. (AMG 386% d antibody 536 on
endothelial cell S?SH?éh?gf?fooﬁ?na%allg%ﬁ%g ul‘r/in%afi-_ eagnc?lm. ﬁ%%?%é?las%é %ﬂ%@%:eﬁ Ceg(j]yin the Examples.
Figure 4 depictseffrstiMzinbanabodiidheds sresigmde thelarrmishiphindedrorobturicic bearing mice.
Details are desctibggliist thekxamplase of ockiigtie - barpiisstheriiect of H4L4 antibody on Co10205

tumor burden in.vivo, Doe%%ié %&ggr%%iglgg l@téﬁ@s E@?@éﬁ%nf?amma gg%ggagggﬁ?gi%%%effect of the

antibody H4L4 ohr?%%n(%t proliferation in' Colo205 tumor-bearing mice. Details are described in
the Examples. disorise #Reraepiots SYLsrieais Saniisisdret mbAeT AGH315EE: Ahgl-induced Tie2
phosphorylationgsoragsise: mngsaMigeptiviedapeindrotiy) aveneriredtaly withtivd aa{din(2fmg/kg), mL4-3 (20
mg/kg) or Fe cogﬁg@o@oaggglﬁgém far23days prior to i.v. challenge with Angl or BSA. Mouse lungs
were subsequently harvested, and the levels 5 of phospg%g IaPLed Tie2 were determined by

immunoprecipitation- W& Bio UGS HAIAAI8 TN SNBSS G5BEIS Angl plus Fe,
ANOVA with Fistienigigiostérowitging 2 tHeigeneid:idegictt yarmacdle gicditkibitibnectamgl during early
organogenesis alteszihs ¥ idavalonmnent-AidMeoussmRryasexpased 45300 Magkarn-4-3 (right

panel) 10 had sm Ierr?t %réﬁevgithcﬁ(lae/%}enr&nagrovv% %rﬂgmr& re V\éilg]%IX S 91%%9 1E‘r)%)éeculae relative to the
larger hearts with' a?ﬁe, wide frabeculae P(%uﬁanlln sﬁlage-ma?c e en%%ryos exposed to 300 mg/kg Fe
control (left panefmRésredsnratipacindjes are shown. B) Incidence of cardiac abnormalities in Fe- and

mL4-3-treated embryogh&RishQRO L Foridehi sereateriasidofigusaitdapisisthagifect of combined
Angl and Ang2 inhibition on.the growth of Col [ Xeny Mice, (n.= 10 per group) were
fg;ﬁglgen%rﬁ’ (gertl%l?mm reéﬁ(%nb%@il{%ﬁé?an r}ogi@ffé Mdﬁ&, Iilhe &esc%ﬁ% ¥

implanted with co cell reatme en tumors eached approxim 500 mins with
Fe control (5.2 mgrky OBFs i R4PSHE D HEMGLID IR 2D ARgIKEPTIPNTEREPI) combined with
mL4-3 (at the sadaeraloshgepegi METSRBad invibe Sqgie-Hgerd; Gap s Nor AMEGBBENN(5.6 mg/kg

twice per week) '29%%%&9%%5%3@%@%%3 ﬁm&%rﬁ%}’t‘%ﬁ ﬁ@ggg@ Data are mean values th SE. *P
<0.0001 vs L1-7(N), RMANOVA with Scheffe post hoc test. Figure 10 depicts the effect of Angl and

Ang2 antagonism on tUibREHESIPREHAP SR RSPSESh PEsiRE Arah §I0ERB G LR fdtinal
angiogenesis. Axdhteafteatiof dahibiton efAngl(ahdk Ang2orBEI) Uptakedh shouseENShdothelial cells
derived from 25@91@%@%%%%@@@@%’s’lﬂme?trﬁw.g;gpmvygrﬁdr@%egﬁ%égeays with Fe (5.7
mg/kg QD), AMG 386 (6 mg/kg single dose), L1-7(N) (2.2 mg/kg QD), mL4-3 (3.5 mg/kg QD), or
L1-7(N) combintiis HEF 3L same doses and schedules used in the single-agent groups).
Each bar represents méanisridothelialprotadarowsetdiinBirddsratiosnfmsmg fighafziare mean values th
SE. *P < 0.05 VS igiRaliedaARR! e tddRIAIUG LT becaffeqbofntibitionef Angl and Ang2 on
(B) VEGF-induced and (C) bFGF- induced corneal angiogenesis. Angiogenesis was induced by
implanting VEGF- or bFGF- soaked nylon discs into the corneal stroma of rats (n = 8 per group).
Treatment was initiated one day prior to corneal implantation and continued every 3 days with: Fe (60
mg/kg), LI-7(N) (5 mg/kg), mL4-3 (60 mg/kg) and L1-7(N) combined with mL4-3 (at the 35same dose
and schedule used in the single-agent gaups). Data are mean values th SE. IP
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<0.0001 vs Fe + VEGF (B); #P <0.002 vs Fe + bFGF (C), ANOVA with Fisher's post hoc test. D)
Inhibition of Ang2 prevents oxygen-induced neovascularization in the mouse retina. Starting on
postnatal day P8, pups (n = 5 per group) were treated daily s.c. for nine days with Fe (200 mg/kg)
LI-7(N) (200 mg/kg) mL4-3 (100 mg/kg) or LI-7(N) 5combined with mL4-3 (at the same dose and
schedule used imthe inglecage s oups). RaksarmmeamyskED S5, pxIAP0l Ns Be; ANOVA with

Fisher's post hoc 11 icts | and Ang2 inhibitors cooperatively suppress ovarian
follicular ang|ogen&:asnlttslg??g]é%J gtgmgltﬁ]%uaci superovulation in mice. Fe (300 mg/kg), mL4-3 (150

mag/kg), L1-7(N) (150 rhepkérlosesdmmhen rsiries 1o aNpafia Bindie ALeo 1SRRG Baetdministered s.c.
(n = 7-10 mice pemgkoupleReraEiatecior 2hemRitiyitmpravent neovasmysrzatiorin ovulating
follicles. Blood VESR ﬁg%waﬁcgigg%ggglfgg@&nga%g% imumypostained sections of individual

follicles. Data are mean values SE. Twd independent experiments are shown. *P = 0.005 comparing
mL4-3/L1- 7(N) combifatiShoserilse %@%@éﬁ’ﬂc&%ﬁ@dﬁ@ WIHETPEBNEGRYith Dunnett's

15post hoc test chifplddédePEFCRIRE IbOHDRBNTEONof: SEPIHe SecitsheadiNgs are used
herein for organ%agg Ep%egngré%&g%ﬂﬁngq;ag;ngﬁgg@%yed as in any way limiting the subject

matter described. 20Standard techniques may be used for recombinant DNA malecule, protein, and

antibody production, a@%ﬁ’ﬁ?%‘?sﬁg%lﬁ@e&ﬂﬁ}?é rc ANt RS SROMEERAEEE reactions and
purification techaigueseadestyipietibyape rfertore daaogording torthecmachufdetulke ksspegifigations or as

ctat (volraular '%ggdffﬂ”ﬁ‘@ﬁ%%ﬂ?%ﬁ@y&?'%%mm%&? e hiec. Cold Spring
et at (Molecular aborator anual..Co rhor Laborato ss, Cold Spring
Harbor, NY [198”’@]5? @%&ﬁ%‘%@ﬁ/@%ﬁﬁxﬁ?ﬂ%ﬁ%ﬁggﬂ%%ﬁ? %?%aﬁraéﬂb?%n\ﬁé H4Re nomenclature
utilized in connectiefngtrnanelyie @W&Wﬁ@b@@é@@&ﬁ@%@ﬁhﬁ%@hﬁ&ivﬂcm chemistry,

synthetic Organiﬁl&@miﬁtéxp@%mﬁkm@é Andnabarpranemtics) fé&@{:@iﬁi@ﬂfé@gﬁﬂ&@dmerein are those
well known and %om on |n the ?tandﬁretechnl ues | be.30us §‘d for chemlcal

lI hze exam nucléjc act leculew1 ci
syntheses chemlca ana ySeSs, pnarm repar tion, ormu 10N, an elvery, and treatment of

patients. Th@%%@@é@@ﬂ@%@r%@% ﬁl@géﬁﬁﬁ%hﬁéﬁd@ﬂl@é%e%&ﬁéﬁlﬁﬁﬁéﬁned herein, shall
have their meanip@naset Re istacd-anddisaniibbiaeast fragmdits tewd e anatedthadthe terms HS and

H5P are used |r5tg£ &ﬂgggggl K &%Ir(%‘]%t&the heavy chain used in various embodiments of the
invention, e.g., mA S name H5L6, H5L8, H5L4, H5L11, H5L |, H5L.12, and HMS. The term

"Ang-2" refers to the pShfeisti Géa@ﬁqé?fﬁ‘?ﬁlpl@%ﬁ%a@‘ﬁp?ﬁg @%ﬁ%‘ﬁ’f@i‘\‘l@l%%%o@ﬁe 2 ligand-2"),
incorporated hereiAdgyl reférensegdrty agmentithereohas widhas:related poly/peptidgsanhich include

allelic variants, qgé%@tvg{d%%%iggﬁﬁg@%m%g%,OQ?IJ%{%% @Rdier insertion variants, fusion
peptides and polypeptides, and interspecies homologs. The Angg%%ﬁgpglp%de may or may not include
6

additional terminal resitfgES"e: e Fé%?&é?rgéﬁﬂg%teé‘?%%i‘f’aéﬁﬁ‘a Miiss t&rMffial methionine,
10amino terminal imeiiogilmbsanddysinecresidues sprdiobitdg Orausidthproteinm segtdences, depending

on the manner i@awﬂmﬁ {5) BERRARG: the ext&ﬂ%ﬁﬁﬁﬁho&ﬂ%ﬁjgﬁcé}ma&@gﬁéﬁt hehekahai@ molecule,

preferably a proiginacsous molegule, that finds Ang:2 23,Well 5 ANDs, (Bt aiants gnd derivatives

by (&) contacting an antibody of the invention with the sample; and (b) determining the extent
of binding of the antibody to the sample.

The description also relates to 2 method of inhibiting undesired angiogenesis in a
manmal comprising administering a therapeutically effective amount of a polypeptide or
composition as described herein. The description also relates to a method of modulating
angiogenesis in a mammal comprising administering a therapeutically effective amount
of a polypeptide or composition as described herein. The disclosure further relates to a
method of mhibiting tumor growth characterized by undesired angiogenesis in 2 mammal

comprising administering a therapeutically effective amount of a polypeptide or



thereof as defined herein) with a greater affi'nity than other angiopoietins. A specific 15binding agent
may be a protein, peptide, nucleic acid, carbohydrate, lipid, or small molecular weight compound which
binds preferentially to Ang-2 and Ang-1. In a preferred embodiment, the specific binding agent
according to the present invention is an antibody, such as a polyclonal antibody, a monoclonal
antibody (mADb), a chimeric antibody, a CDR-grafted antibody, a multi-specific antibody, a bi-specific
antibody, a 20catalytic antibody, a humanized antibody, a human antibody, an anti-idiotypic (anti-ld)

~ antibody, and anﬁ%%%‘i%%“fh%%t%5“&%&%5&?&%%%“88?%& DIBTUHE FERES 92 NEfdLhntigen-binding
fragments, variants:trgdenssative sithenebépmittidngd dmén Breiing rziaptinnalitbipttes andine acid
sequences, provmwyp%mﬁ@%ﬁ@&%ﬂ%%éé&?&t%ﬁ%@ﬁ?énﬁ‘%'éh%%o%%}a%%%&oatﬁ@m”’?E‘JO enzymatic

cleavage, chemical ¢leavage, peptide synthesis or 25recombinant techniques. The anti-Ang-2 and
Ang-1 specific bifRFFEcAGEREE SR PresstiPh vt hesip anfebapaTare pis fEms 5P ANg-2 and
Ang-| that modulatebeadminmvisit ongrortoty;, the bidtogicakaptivity dieAnge2yancAng-1 and/or other
Ang-2-and Ang-lasspeiatedactivitiesriheserm QQQW&Q{%@J.%WQX';ssI%ﬁtL& ddiriRrogigneous

mixture of antibo |hes 30that recogé%e and bind to different epitopes on the same antigen. Polyclonal
antibodies may BEBLIAIARE ORI s S50 SUHOTESST MEgPiRs piritfeticdsing, for example,
antigen affinity chromatagiaiohyilorHe iielinuid RrateinG mifiridy» theamatageanby mammihe term

"monoclonal antibglieshelasiganelacianakaniondies encased Mcihe s nucleic acid

molecule that are optiopally produced by a sw(mggé%;rg_bridoma (or 35clone thereof) or other cell line, or
f

by a transgenic HURRRTACE RN HLPELRHTROH ~YRAbaas han typiidiipars dghise the same
epitope on the artigdh. Mhetemedmohobiorml tisanot ViRt eztotany patticatar metod@aKkmaking the

antibody, nor is thgfre dimitad:taantikeiee RLRAUERE) I A ARISHARRERIES 1R:duguSe, rat, etc.
The term "chimeric antib%gi(?s“ &ers to.antibodies in which aﬁortlon of the Sheavy and/or light chain

re : .
is identical with oPFERIEISYOUE B A BV HIL o NGTRG SR (OB Hbh MASATIB SR eRBRYEd from a particular
species or belongastjte® (pandisenin diisutih/( SIE8 S GISUBEHSS Tdhiiaitiébyeimeiihder of the chain(s)

is/are identical WighRERRIINGOLS dAB Ger RRANIRGSEGUSNCS inanibadies.derived from another

species or belon%En to anoéher e}{wtibody class or subclass. Also included are antigen-binding
fragments of such I8 Gritib38iEEhat exhibit the desired biological activity (i.e., the ability to
specifically bind Ang-2)tSaébd s1BrePateaithilthe 49846 hoidiapekMortistnctiatiPiac:NaibAsad Sd (USA),

81:6851-6855 [198@ber ofdimeegggmc;&@%@r@eﬁ@ql@sﬁi&%x;s@e&%@g@gsg%@gdy in which the CDR
ntl;

from one antlbod&/. of %Sggcrltéﬁgnlg{l Species or | ?éygc% is gecomb na inserted Iinto the 15framework of -

another antibody Of the Same ‘or different SPEcies of 1sotype. = (EEIER SHAEHICERRIS C antibody”
refers to an antibidrfjrREGiHgbeEeismieoPatiotns stareletalmizelsndeeetsmation@sepitdpe on one or more

antigens. A subclassgfidbisineg Mnniihody iaickirspacifimiantitedy asich£eeqopizes two distinct

O O e G A R A A R g crein one or
more cytotoxic, or more genera % one or more biologica S?ac Ive, moieues aregat g.c%%& o the

targeting binding?8§ait) PhehethrmimidiiredemdiomersensisariragpeetlmypeskCDR-grafted
antibody in whichpéheranibadydrantisoskiérgiorisodrtuad, fiameuman butegehdRids 25replaced
with that derived fiogh anQiiRL RAIRS raHELAR A MUINEGRR LN CASH SRR 2 d5fined infra.

can be treated by administration of the specific binding agents will be apparent to those

skilled in the art. Such additional diseases include, but are not limited to, obesity,

vascular permeability, p]asmé leakage, and bone-related disorders, including

osteoporosis. Thus, the disclosure further relates to methods of treating these diseases

associated with deregulated or undesired angiogenesis.

Additional examples include a specific binding agent

comprising at least one peptide selecied from the group consisting of: SEQ ID NO. 1

SEQID NO. 2; SEQ ID NO. 3; SEQ ID NO. 4; SEQ ID NO. 5; SEQ ID NO. 6; SEQ ID

NO. 7, SEQ ID NO. §; SEQ ID NO. 9; SEQ ID'NO. 10; SEQ ID NO. 11; SEQ ID NO.

12; SEQ ID NO. 13; SEQ ID NO. 14; SEQ ID NQ. 15; SEQ ID NO. 16; SEQ ID NO. 17;



The term "fully 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 30another antibody that recognizes an antigen. Production of
anti-idiotype antibodies can be performed by any of the methods described herein for production of
Ang-2-specific antibodies except that these antibodies arise from e.g., immunization of an animal with

an Ang-2-specifi.aniody-ondngs2-hinding-faomed Beregfi-raierhasAnd2aalypaptde itself or a

fragment thereof. 5 Thte tegn "varita ts," as used_herein, include those polypeptides wherein amino
acid residues are RSEHEHANTS PYRERE A ATy O b ERtRSER At RN h8PBYRFNg (or at least
a known) amino abitheegbeneeiZsl thélirding agdmddariiimg of thelislentionitedugesiision proteins
as described belowgiReriviMesinciude these RIndinGAL RS- IBtBAYS.RESE &NeMically modified in
some manner distinct from | sertign, deljtionn,,gr substitution variants. "Specifically binds" refers to
the ability of a spé?:‘i‘ﬁ%'é?ﬁﬁ B aGe e (LR S A ATy P Yiag hrantReidsn BERe present invention
to recognize and wintbArstte yalbrderntinoe tastakdngtc-idgeiipalypeplide therethsfmgr2:and Ang-1),
or an ortholog 10theteolisughdhatiitsnaiiiniv{asdetarmined p_iymg{glg fg{gyg(glfd[,é%r%BIAcore assays

as described herein) or its neutralization capability (as determined by e.g., Neuftralization ELISA
assays describe PRERIhIGF iR RCSRPET TS RPIRREEE hases hyife deshoreopaisiianyd 50 times as
great, 100, 250 ombRO:mesdas grdatdos avervanlidasy, QR imat-asgicatasdhenaffini or
neutralization capability.Qf e SAIP S PLARN - ARERANMIRBPISHN.Qr 150ther peptide or polypeptide.

The term "antigen binding domain® or "antigen binding region” réfers to that portion of the specific
binding agent (such as AhCHTHBTHY R SIRANE) Resie i ﬁé”ﬂ’i@%ﬁé@‘?fﬁf‘ﬁ‘rﬁgiﬁé@‘é%@ﬁt amino acid
residues (or othermgoigtiets)-thatliotergiopuidthh-anadntigeina sohpnfenpiitire dinding agent its specificity

and affinity for the.antiaes: inan.20antihed.dhg a0tigenshinslingdemainds.commanhreferred to as
the "complement?ﬁit -td%te{@ir&gg# I tgionﬁgr CDI%." . _The term(i'epit pe" refers to that portion of any
molecule capable STRSTAG LS G SEd BT RGBT BE 2L e sty agent, e.g. an antibody, at
one or more of the bindiftrengertssartigabetstitgregiorsseE piopes ustaly consistiof chemically
active 25 surface GrRuRINgSRENQICEHES, SHeR SRRk e AR ds, AL Ga Bphydrate side
chains, and have sgecific three-dimensional structural characteristics as well as specific charge

characteristics. EPIRSPEES S A REISRESY B COMGHTE B HRAUBIHTHES Moreover, epitopes
may be mimetic ithtirgttities isofigtiseamtune of tirmnevision abbtretidmethint tdnitientiealtautteaepitope used

to generate the apfiQdyasHRICARRRHSE: NARR:Y0RI, 30S0ME: Af s ARUNRAGIH Jasidues found in the
Ang-2 used to stimulate the ar{tlbodg immune res o%ig The term "inhibiting and/or neutralizing
epitope” is an epitope. Which Wheh bound By 5 apac I&?’fb\'ﬁﬁ‘ﬂﬁé‘ﬁ YRIPER S affifoody, results in
the loss of (or at leassetiarddeiirmmseoiy Hiskelog e atzavtielsy Didiémelgouteceeticdcargasiim containing
such epitope, 35ikk ¥t p MO dfhphided Ehéhﬁﬁ%@&»géﬁh&p&ﬁ%ﬁ.@ta%%@mimibﬁaﬁ peytralizing

%éz., Alternatively, the term

epitope is located on or iS a 0%{3@% igh biglo‘gtic lX active reégion An
"activating epitopa™ 1a A apitope. Which When bound by & SpeEf ﬁin%?‘ﬁﬁnﬁ 8HEYPthe invention, such
as an antibody, résepsabicdenpaiion aacat| caseuriairte nfintesed & bicteyicadlyrhstivesoikidrmation, of
Ang-2. 5The termcoaipibRidysfradmentzraiersdasReptideQripebgpeptide which comprises less than a
complete, intact antibodyj Com Igéseofimtibo%ies comprise two fu ctionalli{éindependent parts or

fragments: an antigen bi_n%ﬁgfn ragment KNown as - B RS CFBES rinsieA Stallizable
fragment known a8°fhéirsofiabisaergiveoraty fradrreneivmivtes thievfirst constant domain from both
the heavy and ligabspaimGlthant Gk O 1picertheiwithihsiyaablesssionsiem beitLihe heavy and
light chains that bérggcmag ﬁ%?&gicﬁ%i%%&b%agh ogtpa%ipeav%h@t Iigafrllt .(:ha.ir}c_vgxriable regions includes
three complementarity determining regions ( 5‘[353 a_n& RRRIN HERRS G d AR4i8Tes which
separate the indiiBRISPCTIRS FHEtFeorapieneainisisas the sisoridcanphititihdaviirgrramiconstant
regions (CH2 andodrdpandisschivaavadinn R aienddnaiions ﬁk‘ﬁblﬁﬁxg at least one of vascular

permeability or plasma leakage in 2 mammal comprising administering to a mammal z

therapeutically effective amount of the isolated polypeptide, binding agent or antibody

described herein. Also included are methods of treating at least one of ocular neovescular

disease, obesity, hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease,
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15 complement activation and attack by phagocytic cells. In some antibodies, the Fc and Fab regions
are separated by an antibody "hinge region," and depending on how the full length antibody is
proteolytically cleaved, the hinge region 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 20with the protease pepsin provides a
fragment Where'niﬁﬂ%ﬂﬂ%?y@iﬁﬁé?&'Q&%%ﬂi@o@ﬂ}@nﬁ%&@ﬁ&ﬂ%@&ﬁ%% It 2 Srégsoeulef%egqgt%gse th_e two
Fab fragments are in fact covalently linked following pepsin cleavage, the resulting Fragment Is termed
the F(ab')2 fragm&¥it2se: PR Somain may have a relatively long serum half-life, whereas a Fab is
short-lived. [Capon et alsiiNatisenpaiéd B2bahHARSE)) Miskiaxp assad asdit ofa fusion 25protein,
an Fc domain canj r [E=|if ' rate .such functions as.Fc receptor binding, Protein
A binding, complgnrf%%?éﬁgg%ﬁ Ea%%Jﬁ@?hgﬁ’g?‘g’gﬁ?%%%égﬁ?é|atrI§‘r'f§sfl§‘r"‘Fﬁt% e’ea%er%‘{%%ﬁ)to which it is
fused. The Fc rediBFeivay e plat oo Riyprry I biginnzesninagiBeodndeaetibsdipeisve certain
qualities, such asahierapeutis:rpaliiiegon Cifcsleatinattisag soRThacterssoaEablaviegipe or "variable
domain" refers to,a portion of the li Eg or heavy chains of an antibody, typically including
approximately theb_g?ﬁ? c?— ”éi?%rir%g?iigz tol %cgﬁﬁrf?lo g&?&%ﬁﬁa egqﬁgf\% Eﬁ%%%nd about 100 to 110
amino terminal arfifARarseRs incfifetiefherciman 2 e et depapiéneaiorisaypieidmpentisiocaxtensively in amino
acid sequence evesuaiBangmetiosiesoltensams apesiaralhensiialle region of an antibody
3Stypically determines g binging A0 saeallis gl.each Rariaulas antibody, or s, parficular antigen.
The variability in sequence is’concentrated In‘those regions referre {6 &85
complementarity-eRMEFHsAYAEIERE (C DPRYCIRIRS A ErrRoe Higarytisabeplieetinagdpnin the variable
domain are callecsfranewedysegianss GRENENeERRmabdae dighiraddhaawichaiasscontain within
them the amino agiis Whiel filarelyyshonsible forvlos el Interalion gf the agtibody with
antigen, however, amino acids in the ERs ca significantly aﬁﬂecfantige'n X|Er11xa!i]ng/rec‘g:lcl)‘iljniti‘on as
discussed herein frPAd molepplesi@abmighliEnite ah ere G5 Eefarerrtersd -AnrartibeiinBeollectively
refers to two distinatdypes, mallestiapga (k) or lambda (1) based on the amino acid sequence of the
constant domains. 10Thg term "heavy chain'.when used in reference to an antibody collectively refers
to five distinct types, caTI%S(% 3%&?0%5%52w3nfn amma %rnaet}%ﬂ ,I%a%%c J[oercf1 eéeg‘rﬁ‘i}é\%ksgcid sequence
of the heavy chaifCB&HgtHE dFRERIPAHeE FBknthiericonn s dordtirmresimpdniivestise tto five known
classes of antibodiegedg iy, deid Herenf] Kuchnrthdl Mokesnegtivelhdnelusigfetn knawnssubclasses of
196, designated a5 laGl, 19GR, JAGB ANHER 4. LaTe IR ceuringiwhen used i
connection with biological materials such as nucleic acid mofe_cules, pofypeprﬂ es,“nost cells, and the
like, refers to thosBRBFRIEr 41 TG RghiFe NRd e érimabelphawiitan éing, Zactimge term
“isolated" when us€dini félattomtion, AndAGer IRY 36 spe ctiehi sl genih cbABg2rplersiiara compound

that is free from_a]gé%gbgggspggm%@&p@%gg&i@&g&%@&gﬁ%&qund that is found in its natural

environment, and preferably substantially free from any other contaminating mammalian polypeptides
that would interfere with' FettieR kO 4RGSR Pindingg i rm "mature” when used in relation
to Ang-2, anti-Ange2npritiopGPRor tbaanpiRRGIIProinacseQspecifiy Doy ent sEAmy-2 refers to a
peptide or a ZSpW@%Q@@W}@@_ %}e%w@gmlwﬁgwgwggq wi@ 9%)%g} mf the invention

is expressed, for example, in a prokaryotic host cell, the "mature™ peptide or polypeptide may also
include additional PG 28I RIRHEIRE Chk %ﬁﬁ?ﬁ%ﬂfagfé%géy%ér&&' F20p 4% 8BQHino terminal
methionine, or onE@ragiENiR thidrineBQdIYSIDS b SEDED NOpEpide appaiyaptidegeaduced in this

manner may be ullgedinag wiPou drcee a9iions! aming ardaasilce et pppn removed.

Specific binding agents and Antibodies As used herein, the termﬁ&eu ic b agent" refers
to a molecule tha g%p%&f@ﬁ%??e%%@nﬂ%?ﬁ&&ﬁd &Eﬁ%@]g\r@fﬁ% 8f9 SE§ ¢ ribed herein. -
Suitable 35specifid®iAtlinthaspentscinoliceadnt aey cottinsited2(3, aritibodieskand derivatives thereof,
Similarly, nucleic acid molecules enceding the above-mentioned specific binding
agents are contemplated. Also contempiated is 2 method of detecting the level of
angiopoietin-! and/or angiopoietin-2 in 2 biological sample comprising contacting a
specific binding agent as described herein with said biologibal sample; and determining

the extent of binding of the specific binding agent to said sample. Additionally, a method
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polypeptides, and small molecules. Suitable specific binding agents may be prepared using methods
known in the art. An exemplary Ang-2 and Ang-1 polypeptide specific binding agent of the present
invention is capable of binding a certain portion of the Ang-2 and Ang-1 polypeptides, and preferably
modulating the activity or function of Ang-2 and 5Ang-1 polypeptides. Specific binding agents such as
antibodies and antibody fragments that specifically bind Ang-2 and Ang-I polypeptides are within the
scope of the pres%%ﬂ%\ﬁ?ﬂ?ﬁ%‘foTQ&e%HHE%@i%%%?‘X be Bc%l tﬁplr?@gcludin? mtg)n?{ggecific polyclonal,

monoclonal (mAbs), recombinant, chimeric, humanﬁ%‘g such a %fpg%'lg ted. hutan, 10single chain,
catalytic, multi-spBEHBIShHBP BicePatiin: cRIfrEmer 3 hgehthssaingdiegaserisd berantihand/or
derivatives thereakiPsibjclanbimninadixe-rgrinst Apg2andAnginalyprpiidesigengsally are produced
in animals (e.g., r@alg&;g hamsters, goats, sheep, horses, pigs, rats, gerbils, guinea pigs, mice, or any
other suitable mammal, as well as other non-mammal species) 15by means of multiple subcutaneous
or intraperitoneal injectiorsBI&HEF B Y& BHBRYY SoRBEREdd ST ach@yment thereof with or without an

adjuvant. Such adjuvaigs thaldoie besvaraaotdiienh o, fereyBrks: cambletesntsineempigte, mineral
[ h lumy ide, -ach t - | ithin, pl i
gels such as a U%E?ug)égﬁ%ﬁ%% O?E.éré%fﬁg P%ﬁ#\g%ﬁgg %ﬁ%ﬁ@%&%ﬁﬁ% in, pluronic

polyols, polyanions, peptides, oil"emulsions, keyho yanin, a nitrophénol. BCG

20(bacilli Calmett€EG iRl andFEdFy AchActei dRRIRNIn Taredobedighatairsetuptisingariigitjuvants. It

may be useful to erajugeiblaregiiigascpo fipeplide dopa Grisa: pretemn thaids dnymynegenic in the

species to be imngug ﬂ)ﬁ%h@%ﬂé&%ﬁ%“ﬁp% ?B‘ﬁ%%‘%ﬁ%eﬁ%%?ﬁ%”%ﬂ@ﬁﬁﬁ% i_h_yroglobulin,
a enha

or soybean trypsin’inhibitor. Alsd, aggregating’agents such ds alum are use nce the immune
“response. After inftffaHi2 ok thehitials! S sadesble NG thé sevgthasaatsayeiddor anti-Ang-2
polypeptide antibedyntet el candbaidetenmined naRgbe-assRisHesikedBasgin under
"Examples”. Polyclonakantibodies may.be yillzed.in, the. sera from which they were detected, or may
be purified from the sera, using, for example, antigen affinity Chroma ography or Protein A or G affinity
chromatography. 30Morogiohelcantibediesidieriba: tevaartafivgd? polypeptides .can:besprotdyced

using, for examplg.pdtavitheutimigion:theaditignal "hybridoma” method or the newer "phage
display" technique, For example. monaclonal antibodies of.the invention may be made by the
hybridoma met‘ho% éaé%f 'e%%n 1%%;1?;@1'20 Ter é%aalﬁ,cﬁné%lrsgl %géﬁ&w ;"E}q}é’ it -cell hybridoma
technique [Kosbof@Vathtinfititsic Fomaip aay ppBierogmnee srlsaseddroprde siauk Aouit®eiofUSA) 80:
2026-2030 (19835H3rmmimar: ef S0 MorocisaADtivody, Broduction 4 ggininues. angkAnplications, pp.
51-63, Marcel Dekker. Ing. k(198 7)] and the EBV-hybridoma technigue [Cale et at,
Monoclonal Antib?gégé E[a}}r%ds‘%%g\g%&ﬁé%a%gr?& a%qébﬁ?sg ?ﬁ%cf%%{/% S?ﬁ%ﬁﬁe %f)o %6, (1985)]. Also ..
provided by the in&itRSH 4P&hiERAbM A Ee 88 that produce Smonoclonal antibodies reactive with

Ang-2 polypeptides.  mWhendhe:dhridemaiechniguedsemaloysd-eyelama celllings can be used.
Such-cell lines sujted far. H§§z§@h@%bc?%%m%' %gga%iagj}‘luwsio%igr(%%%dur%s preferably are
ol h h a

non-antibody-producing, have high fusion efficiency, and enzyme deficiencies that render them

incapable of cowillj #tEPRITFeERsEiRE HEdieh ok IR fisrein &g fishiRhaForReiodeaiasired fused
cells (hybridomashafiug txampiesccelktine Sroseit inonpuseifisiosTSBIEDS pra0s, REBBAGS,

P3-X63-Ag8.653, 48 i hA01% lsSp R XAk sEQENGOY, %@%qxgﬂl?%cgg@éﬁgq A7 and

5194/5XX0 Bul; cell lines used in rat fusions are R210.RCY3, i ard 4B210. Other
cell lines useful forceiHaSons SRAUIPARE: EM0T-SREUIE RIEOR o pRyPedydreiratne.
Hybridomas and othércellidsiinesdhatgiradusecricnoedefdiantiesies are contemplated to be novel
compositions of the presgnf H&M%@Hﬁ%xampzeﬁt‘fs &%%%g,ee%%ﬁ%%?%eﬁ%ﬂﬁ‘é ”?o{ﬁ’%{sig'%%be ‘éﬁ%d to generate

monoclonal antibodies from any species. Preferably, this technique is used to produce f‘y human
monoclonal antib%%@ﬁ%ﬂi%%ﬁ’ﬂﬂé@ﬂ%’éﬁ%ﬁ%ﬁ%ngIe Fab or Fv antibody fragment is 20
. expressed on the wurscdonfainphdge particleinHopgeinpodighedhal, dddokBiohar #3&n(991); Marks

etat, J Mol Biol 232:58#{h3AeR00AS0 ddr-Satent N RS9 9 Db RALLANAGS can be "screened”
using binding assa)ys dertﬁ%ﬁl%%%rffreln to identify those antibod fragaments having affinity for Ang-2.
[

a5 "SH%SBgfe%%[’ it e Bighias of ainiBodf #tAletitrepertoires

Thus, these procegs% S
on the surface of wherein the antibody specifically binds to at least one of Angl and Ang? ligands of Tie 2

receptor.
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25filamentous bacteriophage, and subsequent selection of phage by their binding to Ang-2. One such
procedure is described in PCT Application No. PCT/US98/17364, filed in the name of Adams et at,
which describes the isolation of high affinity and functional agonistic antibody fragments for MPL- and
msk-recepthis using such an approach. In this approach, a complete repertoire of human antibody
genes can be created by cloning 30naturally rearranged human V genes from peripheral blood
lymphocytes as preViO“I%'XnQEEP&%%d;LM%L'@agx-égetdaa}f Proc aj[{b,g\ ad Sci USA% 81.: 8095-8099 (1990)].

. solate hich cOmprigés a light.c
Once a polynucleotide sequences are identified which encode each chain of the &ﬁ leRgth frfonoclonal

antibody or the FAB &k beeht thdnirrpamer lisbsthedlis, either eukaryotic or prokaryotic, may
be used to express#td: drormicokdhaintivp diyzBSpohyrisclebtde s usinghese duaaaniteaimiques well

known and routinglyaiechisedaiffieaai Aismalvely, Wpnspeis.anils aigRiotliced wherein a

polynucleotide encoding the desired specific bindi;l? agent is'introduced Into the genome of a recipient

Sp g
animal, such as, B BEMPEPE HOREPRBBT Lbat OF covelin b Patindr-tadpettniddexpression of the
polynucleotide meokectitebemtibditygmaicaibcionatantibadyrerotther] specifigShinding agent. In one
aspect, the polyn%ggﬁgydes encoding the monoclonal antibody or other specific binding agent can be
ligated to mammary-specific regulatory sequences, and the chimeric polynucleotides can be

introduced into the gernfihE Gifreaarlet SAvfd tpra relstndinntrdn sbishivomniivas then groduces the
desired antibody #nditdighikbiRolbekiattafcdvimiminnehMetha2ddl ddid befHR99); Little et at, Immunol

Today 5:364-3700001k 4 [nAdsieEAlAnis, A b HSRAI0 SYRIBSSANSL R AR Ang-2 specifc
|

binding agents such as monoclonal antibodies bﬁ fransfecting suitable plants w e\%olynucleotides

encoding the mofBELTHIREHEbD 8RS GPathel @Mlrieith ek ehe wiiaHe feerEmbodiment of the
present inventionsanmsedaclghationpGlydIONaL arttthadyhe efagmant tarysiof that (satsrived from other

than a human sp%&ig&&w he &%ﬂm%ﬁp%%%%ﬁj Methods for humanizing non-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 perforrfaFH8reximpid; it fitHda eeSERIRdNRs e art fioridedGat, Nature 321:
522-525 (1986); RiechnisrBEa & NCatuike 2832 :0823-B2 AiEkIER) IV erboeyen7at atf Helepce

239:1534-1536 (L988)] by skstiniiag At laast arpertipnal lercerampless 204088y c

complementarity-determinlng region (CDRs) for the esponding regions of a human iantib'ody.\The

invention also provides {4 hYgdhvativeodheidsaint i BNiBs dib e ad HrdderkBd herein and
well known in the art. (¢} ARD EnsOmpasyeddnyf theHnventiShcare Ndly by e sadtirodies that.bind

Ang-2 polypeptides, as wellrspaniisensbinding faomepis. ¥aHantsandios dervatives thereof 25Such

antibodies can be produced using the phage display technique described above. Alternatively,
transgenic animals (e.g.ﬂ%@%?ﬂqﬁ e Ea%a%ié’ P proaBmERIhERsiR of MikaRHrtibodies in the |
absence of endogenoudinfBOIGYNBulis, Bfodficfibn damibe I 1O Qendrate Fushtiantthodies. This
can be accomplished bysiagwymizatan @f faeapimakwithAnAnedritisen oxiagments thereof where
the Ang-2 fragments hav.ié%n aér)n}%%sq%c% 3(3%?%1 e that is ur:;i‘l%ue to A%Z. Such immunogens can
be optionally conjugatecp Q: rrier. See ot eXa %‘8?5&%%8 sNé?Safz,z cRefia L Sal (USA), 90:
2551-2555 (1993); Jakolsd $#ELdDa Qsalbired 3E 0 As5-R58uE SR3 YDBiOggkxhana attat,Dear in Immuno,
7: 33 (1993). In one metfoghGushitaNsgeRie ARMAlsAsRPiaausARY J9oapasiiating the endogenous
loci encoding the heavy an%ﬁ(&ﬁ%}irﬂ?ung%%%gl%%hains 35therein, and inserting loci encoding human
heavy and light chain prg?éi 0t es'd ) F&?Wrﬁgﬁ%/%lg&ﬁ@&%iﬁpa%ﬁﬁ%’?are those
having less than the full {op fipleiaéfidofl thase hvddifititipns SEfe IhaliDerdsshiréd sotobtain an animal
having all of the desirednganensystenkmedifications: Whenadptnsiered andmmunegen, these
transgenic animals are caf)gglifn fTQE)OdYgCngﬁmy%? ies with human vayiable regions, including
5human (rather than e.g(.? mu ]% amino &ch sgqu% ge@“ﬂ%@a@ T dhct&redfittdithe desired
antigens. See PCT applicafiGR No¥ORCE A§SH6/050 P8 ahd FEOTIVSO8/062263 Additididal methods are
described in U.S. PatentNozg, i &80 15P% T aprlicafiopN@EBQ ID NOs: 20, 30, 33 of the LC,

(s) SEQ ID NOs: 18, 26, 34 of the HC plus SEQ ID NOs: 25, 27, 33 of the LC,

(t) SEQ ID NOs: 18, 26, 35 of the HC plus SEQ ID NOs: 20, 30, 33 of the LC,

(u) SEQ ID NOs: 18, 26, 34 of the HC pius SEQ ID NOs: 20, 27, 40 of the LC,

and
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PCT/US91/245, PCT/G889/01207, and in EP 546073B1 and EP 546073A | . Human antibodies may
also be produced by the expression of recombinant DNA in host cells or 10by expression in hybridoma
cells as described herein. Transgenesis is achieved in a number of different ways. See, for example,
Bruggeman et at, Immunol Today /7:391-7 (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

imitations i, having opesaliess HanFAKD) beaSireuing miplosys yil.canain a imited

number of differing gene Segments, but is still ca able of producing a Targe répeﬁowe of’antibodies.
Miniloci containing only RfAeR PNERed et Ecinaidiig prisasorershtrebarhAcetdisedsully
functional in the trefiBgénmicamause. When larger number of gene segments are desired in the

transgenic animal, yeastgQailiial hamasomaRLACS) A ulied, YAGS can range from severl
_ i

hundred kilobases to 1 Mb and are introduced into the mouse (of other appr prlaflea%nimal) genome
via microinjection BreEIRARtG S REH b Ransighbrire YerebindorerdmonidizrerhGEBReell lines. In
general, YACs aretrapsfersed)niob6cglaly, ipefesting oftapypefiad:MNAsQEpeast spheroplast
fusion wherein th%ﬂé‘ﬂiﬁ%?gﬁé%ﬁ%@% i %Ill_es 25and fusion is carried out in manner similar to

hybridoma fusion protocols. Selection of desired ES cells following DNA transfer is accomplished by
including on the YAC an§*S¥ 'S lBeratsta fishars akiditsahie drantibodnbexnetisralternative,
“bacteriophage P| viettorsi sghteheid, whiehtiareeavpplifiechin aleasteriah Careoleiost. Whilg these vectors
generally carry Ie%@%@gfguﬂ@%%ﬁgﬁ&g}p@flones are rea gym%r? nin h%i;%f;‘fgough yield to
of a

permit direct microinjection into a mouse eqgg. Use of CHcReA %r_?lai erent PPVaGt €peen shown
to lead to high levBIEt PRERBIRED Fad-Aa8hiBRNAGHT < 2 FfEERN appropriate transgenic mouse (or
other appropriate animaljidgsceermiclentifiog-odinganyiohihatashniguasinawasipthe art to detect

serum levels of a %%%gﬁ_lﬂﬁ%% é%&gytﬂg‘é%%%ka@o@a&%‘% é{gg&gﬁﬂégeanim | is.crossed with a mouse

in .which the endogenous Ig Iocus has been upted. resu pr0\7(|‘a(?1ne%e|csir"“’of fiy wherein
essentially all B ceNEBG 884 Ysuridiy sreemiben Al difranbenseadasrheevéhihe entire animal Ig locus
is replaced with the human Ig locus, wherein the resulting animal expresses only human antibodies. In
another S5approach, portions of the g e replaced with specific and corresponding regions
in the human locus. In certain cases;T A eSO o Broeedure may express chimeric
antibodies, as opposed oS [Wepives aravbcdiamotsige Ay orertne te (xecof thewrsptacement in the
mouse Ig locus. Hismag gnﬁh@@m@mﬂ{g@b%[ﬁ%@@%ﬂ%@é@?ﬁﬂ% RYMansRIgNAGHEs (Bor T
10cells) to an antig!egnjtpovg;g, tlh%n rgt%gtncsgi%ging ttﬁje “ei’)ép%ﬁ%d Eg Isin a&n immunocompromised mouse,
e.g. SCID or nod/SCID. B8e Brams et at. J Immancr 160+ 20512 BE8 e85 & AP BRIHED Bt at, Nat
Med, 6: 103-106 [ZERIOFAIVER andpBBRRHTShgraiedie Mesfilyarn destatal tis SEimorB€ID mice (SCID-hu)
results in long-term hemaigpeesigianthdmarnireel ldevalRpmeRTiMeCyaeAAk rafignce
241:1532-1639 1 : sen et at..Sem_Immunol 8:243-248 (199 y humoral immune :
Rohle DNEIPSLA A3 l%e“é%ﬂﬁ‘eﬁ%é%géf%%(UJ%%%J@%%ICH@% the animals

response in these chimeric mice is ¢ mpTeteﬁil/ :
[Martensson et at o Gh Biednveire o 2@ Ry et carialteepihidy Hdyfoddh ohemtibrdpésipheral blood

lymphocytes are trangplanted-utiiapentoncnly (o eathanmss)sntDsaMareica dhesiarst at, Nature
335:256-259 (198§}Lm\é{ggn the transplanted cells are

Figure 3 depicts the effect of H4L4, HAL11, and H6L7 of the invention, a highly
potent control peptibody (AMG 386) and antibody 536 on endothelial cell proliferatior in
Colo205 tumor-bearing mice. Details are described in the Examples.

Figure 4 depicts the HAL4 antibody dose-response relationship in Colo205 fumor-
bearing mice. Details are described in the Examples. |

Figure 5 depicts the effect of H4L4 antibody on Coio205 tumor burden in vivo.

Detaiis are described in the Exampies,

Figure 6 depicts the effect of the antibody H4L4 on endothelial cell proliferation

in Colo205 tumor-bearing mice. Details are described in the Examples.
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20treated with either a priming agent, such as Staphylococcal Enterotoxin A (SEA) [Martensson et at,
Immunol 84: 224-230 (1995)], or anti-human CD40 monoclonal antibodies [Murphy et al., Blood
86:1946-1953 199&'2 higher levels of B cell production are detected. Alternatively, an entirely
synthetic hunfah e Q])K%%ain repertoire is created from 25 unrearranged %ﬂ%zg‘gﬁlmé?ﬁs by
assembling each human VH segment with D segments of random nucleotides together with a human J
segment [Hoogenboom et al., J Mol Biol 227:381-388 (1992)]. Likewise, a light chain repertoire is
constructed by combiniﬁ@‘ﬁ&glﬁ[?ﬁ’tﬁﬁﬁéﬁ‘@’“é‘é‘@jhﬁé?ﬂ’WIfF?rﬁdJr%ze‘bﬁf@Hfrf@%?ﬁm]étnéﬁcm% J
13:3245-3260 (1petphdiatientidesuwenadingtce @cmplateraunl bed/witeed hothilieryy @nd light chains)
are linked 30as %%Q%%Qﬁvﬂéﬁgﬁg%%m@5_)9]%//%5:@999& ﬁl&g@étﬁqu@i‘qycleotlde encoding a

filamentous phage minor coat protein. When this fusion protein’ is expressed on the surface of the

phage, a polynuBHiaR &riddtiab & Specilfoutlbusy R debfue ) eaettbAd<id XA Smmobilized
antigen. 5 lof shilpinoyherddfiel eaehdaatibodiblr dgmentscangtagseMibied abtawaldb fragments

35by fusion of ong,chain.0.ApHagEIHOIL aRReRRIENAlPe Syt RasiRLAl Jpgriplasm
[Hoogenboom et al, Nucl Acids Res 19:4133-4137 [1991]; Barbas et al., Proc Natl Acad Sc! (USA)
88:7978-7982 (185"  Large-scale production of chimeric, humanized, CDR-grafted, and fully
human antibodies, or aftgyer PrpiisgiragmenticthvbieobnarbAtypl dalippratiucgdnbgenegombinant
Smethods. Polynycleqiide melssiaishsreadingdheReavsand ianhehaing 25 ¢agh giibody or

antigen-binﬁ%zng fragments thereof, can be introduced into hos% cells expressed using materials

n
and procedtites G3LEMBEH hamsH It ey BrdYEFPRG e FRD BT EHE ?hsé’agﬁ?i%'&fi@gaﬁrrglﬂf‘éedﬁced in
mammalian hostteelBgaiehrasy@H@ecekslDubtails!af fouchipsoduaivched erdesesibgdseétein. 10The
specific binding agenigf theRrRIaRE MRNIRprRUGHAS R gRtiRodiswn aByaRdh fragments, and
antibody derivative%,of tEe inv?ntio,n an f%%%c_om rjse gnﬁg cqr;s{taén 0(rgegio? knqun in the art. The
light chain constSATHEFON & B8, Toresinbre 54 ég{n PRmbda- Ji) light &SRR Fstant region,
e.g., a human kapa- or lambda-type light chain constant region. The heavy chain constant region can
beﬁ for exalmﬁle, an 15@@;1@%9@%@{5@%@&-@%51“@% Rﬁgﬂunr?/ﬁl@gb@ﬁmﬁt%}%ﬂ_ﬁ@%%&'ﬂ{ regions, e.g.,
a human alpha-, delta-, epsilon-, gamma-, ar mu-type heavy chain, constant region..ln one
e mbodiment et 30 b LR b A g e ESHEGHEE (B GAi YOPATE. of rutein of a
naturally occurririgisonstapatresgicieean whenrgnrssaasksdi Averei rtebp i ienbindinEe&geires of the
present inventions suskas2iiha antibodiggk a0ty ody frrpmemgiarsbantibedy; ceanviatives of the
invention comprise,an LJechnigues are known for deriving an antibody of a diff subclass or
sotye from an SLHaE e e e D & ATl oo
from an Igl\?f%ntib%@?}ﬂ'gg BYiapistavesil Hee Afdpyaresirerntebs AsED o iy thRVES BRép&ation of new
antibodies that passessiibe:aBBigen<ainding prapeNieRahagivanvanfopeie (he iparest antibody), but

also exhibit biological p tj | ' to i d ' t from that of
the parent antibod%/ Re%@nﬁﬁﬁ%%%%%gtﬁéﬁ%ﬁéﬁ%g ﬁg%mg%gleﬁcﬁ{ C(:ﬁjgﬂglgls I%Igﬁé%rﬁw%gding

particular antibod§ %ﬁﬂ}ﬁ%ﬁ%§%§ BeeiosprsPetrthreiichapirssaiiesAe e SRA ¥ncoding the
constant 30domanhibitiam drtipo dydodibe deBiddtuselty pembee aldatedalttelBtdatiy&Da@n Methods Mol.

Biol. 178:393-16 1 §'6BREASRIRNI A AGSNISRE IREUERSRLIBY RIUAR, SUHR ?ég}? antibodies,

antibody fragments, and antibo%derlvatlves. of the'invention may comgr Se the %g@ gheavy chain

constant domain B SERRIMYCHE THEAE FBRY, EFekl HOMMA ke UD), mLA-

mg/kg QD), or L1-7(N) combined with mL4-3 (at the same doses and schedules used in
the single-agent groups). Each bar represents mean endothelial:total mouse cell BrdU
ratios {n = 3). Data are mean values & SE. *P <{0.05 vs. Fc, unpaired Stodent’s t-test. B
30  and C) The effect of inhibition of Angl and Ang2 on (B) VEGF-induced and (C) bFGF-
induced comeal angiogenesis. Angiogenesis was induced by implanting VEGF- or bFGF-
soaked nylon discs into the corneal stroma of rats (n = 8 per group). Treatment was
initiated one day prior to corneal implantation and continued every 3 days with: Fc (60
mg/kg), L1-7(N)} (5 mg/kg), mL4-3 (60 mg/kg) and L1-7(N) combined with mIl.4-3 (at the

35  same dose and schedule used in the single-agent groups). Data are mean values = SE. TP

15



35antibodies, antibody fragments, and antibody derivatives of the invention may further comprise the
constant light chain kappa or lambda domains or a fragment of these. Light chain constant regions and
polynucleotides encoding them are provided herein below. In another embodiment, the antibodies,
antibody frag%%ﬁ?g?jé?ﬂ 3ntibody derivatives of the invention further comﬁ’r‘?ggU§§‘?8%{WWain constant
domain, or a fragment thereof, such as 5the IgG2 heavy chain constant region also shown herein
below. The nucleic acid (DNA) encoding constant heavy and constant light chain domains, and the
amino acids seqtéft8s vt Fea Wy ah @lgHt cRAPE ddkfairid Qfdﬁ?o%%‘éﬁfh@f'é%f BMBHPEEMbda variable
domains can be fuseditMipmtisidceetstagh gomaineand kappal vasialtalsanatiins cambbedised to
kappa constant Qs 40142 RN E AR ol %%f%é@d&é\&%ﬂa for

o

er
gctagcaccaagggcccatcgstatcceectggegecetgiteccaggageacciccgagageacageggeccigggetgee
tggtcaaggactactt@&%é@ﬁa%%&?é&%@@f’g%@b g@tﬁ%@%}ﬁﬁéf@ -é%@%@@éﬁ%daké cagctg
tectacagtectsaggasisiadtettinigcagriiggigadogigat stheageaadtiedgcanicagararacaoctgeaa
cgtagateacaageosageAAnARARAY IRCARaRRARISR9C SRR Iolg RIRTOsSE AGCalgCecageac 15

cacctmgcaggaccgtcagtettectatccecccaaaacccaaggacaccetcatgatcteccggaccectgaggtcacgtg
cgtggtggtggacgtgagecatgerdacepisgatrtend iosadrbiitey rgoprygohiguemgtyedantgccaag
acaaagccacggyaggsaiersiitadra@caraticealgiegic aunelGaleaseaitBioraatrogaciggctgaacyg
caaggagtacaagtgcaaggctc aggectec catcgagaaaaccatciccaaaaccaaagggcagecc
cgagaaccacag g%’égéégéggﬁgfﬂg%%gg z:@gg g atg 3’82%2@%&‘8&%‘%%%2@ é:gg%g%%ggtcaaag 20
genctaccccHyegbic@toydenradagiyuvsigud ceafg Gutl siepeyaspatie sxgwiedfadhitexcatgct
ggactcegacggctesiigilecisteangeangalknicadi gpeaAlgRg Foliglg) sagdagagaasgtitacatgctc _
g?;gt thr?‘zgtg ggf’DaC %&%f%‘?}%c325%9869?%9%%9%%‘%&%3%%%9%%%9%9I&‘%ﬁgﬁﬁé%9.21574 Y Ggfistant domain
ASTKGPSVFPLEbESRET SESicadnt sxremyants e shoys \IRSERE pawpgirg mbA3/L1-

VLQSSGLY SLSENMWMRSSNECdiRe ¥ih SIAREHH KM ENSNIF K D5\, RIOO W RGP Bakett’s

APPVAG PE%F LFOP hKﬂésl?TLM ISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVH

NAKTKPR QFpN T%RV\'/SVLTVVHQDWI NGICEYKCKVSNKGLPAPLEKTISKT
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT 30

TPPIVI LDSDGSFELYSICLTVD%\A&%@&W@&@M%@ %WﬁgﬁSLSLSPGK Kappa Light

Constant domain DNA (SEQ ID NOTZ3J: : .
cgtacggtggctgaccatctgtebtEaietbepdinaismigarasift JaLieertAapERBt gty tidgEtga
ataacttctateccagmgagge canagtdcagigaaaggiagainatgedsiecaategdegiatrttccaggagagtgtcacag
agCag9aca%aag9aCagﬁ%&&&%‘t%&%%‘ﬁ&g&%g898?&&9&9@8&%%%%%%%&%?&%%%é&%%ﬁaaagm

acgcctgcgaagtcacccatcagggcectgagcetcgeccgtcacaaagagcticaacaggggagagtgttag Kappa Light Constant
domain Protein @E@qbp _cggf:),_ ag well as for tissue culture and cell transtormation. Enzymatic
RTVAAP SVFIFRESihE oK S @Efidh G echdiiNMEYRREAKMQWIHEY BbAiIIGMNSQES VTEQ
DSKDSTY SL SRl Hheaif SEIaEIKNY AGELHAMGR eathpiVshts RNRE g condeAiRg Light

O: 45);

Constant domain DNA (SEQ ID NO: 45); . .
ggccaaccgaaagdfRfsdeeacydrentinspiet Sudh i frothiglyy 4 dMokeyla SAning Je LA itgtgt 10
ctcataagtgacdtictadangdJadt Sptigea tagiggcaiggrey §cag dlagcype thgboaady ER§oRgiggagacca

ccacaccaccaaacgagcatcAdtasaiacIsAgrcadRaGialn9R0L6laaR0 AElRAdGAGIIRRGIGECacag
aagetacagctgccaggtcacgcat aa%Q%aggaccgtggga aagacagtggcecetacagaataticatag Lambda Light

Constant dom aiﬁ:%ﬁ?{:&ﬁ{l& Q'u] gfrgjo rocedures and techniques of analytical chemlistry,
GQPICAAPSVTkERRESEEECOMNMATL A MKy PGIT A KAADS SRVIC A ubet

TTPSKQSNNKYRARS¥Rsd REQNYKSHR SoileRlY IslE 8 VE KM AR ESmques mbh@sSpecific

binding agents of the present invention, such as the antihodies, antibody fragments, and antibody
dervatves B T SO DFRIRE L ER S s ARG SR BRBE T A e A
combinations HE1# delblery, ki treatsxnt pfpatanty. HI OL7, H5L6, H2L7, H5L8, H6L8, H3L7, H5L4,

HALI2, HEL6, HAL2, HALR, tkith dsdd ©-debedibalide fidbedlintdntidn? ukiek Spoaving addesised isotype (for

example, IgA, 1gGl, 190G G3.1904. 1o 1gE, and | s well as Fab or F(ab")2 fragments thereof.
Moreover, if an |§‘%Sitgr§§f*é‘ls,%ﬁ‘é’8,“}§ ?n%f aifggoa%gﬁ gré???e ?)6 |3§ngr&@§ gf%oint mutation in 25the hinge

region as described in Bloom etal., 1997, Protein Science 6:407 (incorporated
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by reference herein) to alleviate a tendency to form intra-H chain disulfide bonds that can lead to
heterogeneity in the IgG4 antibodies. Additional Useful Sequence Information 30The following
sequences of the IgGl, 1g02, 1IgG3, and 1gG4 isotypes are used in combination with the variable heavy
chain sequent8HPiEXRtibodies of the present invention to make a speéfi& He¥ife8%<ddt pe of said
antibody: Human IgG1
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA VLQSSGLY S LS
S VV TVPSS SLGTQT Ytishrid\iie rerdiir ks errorly B KSE g EriTi@pchangeably and refer
PCPAPELLGGPRWRIHeRE kRIS LNV aRIFmME d e DM B I, MADS ke ¥ 2B
EVHNAKTKPR V.SVLTV IC ICALPAPIEKTI
SICAKGQPREPBYTIER SR N GU R LT LU B PE PR EWE SNGOPENNY KTTPP
VLDSDG S FFLY SICLT™BRE g oo tismatxpratite AttHndhinFapes 6t 81S- ERe10 Human 19G2
ASTKGPSVEPLARGIRSERS EDiEAALLAE LY (aEbYoricdd Udrbii by NGz Ade] SEWIThERP Aereof
VLQSSGLYSLSSVVIV, NFGTOTYTCNVDE N E . .
APPVAGPSVEL p"i%"’ﬁﬁ%@‘?ﬁ%%%%%%V%&%%ﬁ%saﬂ%%g%‘\ép%\?‘@gv%\é%\éfé%@ 1
NAKTICPREEQFNSirtRy dasiionsy sndomner e et ysciksianre e epab peknqesidgs, and
KGQPREPQVY Tt iids hhbicitO Vil Argi2\Ac el S bbb\ EMU - Skl (nRid EN BN G AT

TP PMLDSDG SEEly A YK SR QG ESC SUMHEALHINHY TN LSRG Higan InG3 20
ASTKGPSVFPLAPCSRSTSGGTAALGCLVICDYFPEPVTVSWNSGALTSGVHTFPA

VLQSSGL Y8 SEUTGmEssred eyiny 1 NVRHRSBISN FIKPHRERVET RREUEHS TefrePees,
CPRCPEPKSCDRiEpRREPR OGP RRKSGOTHRR R GRREREAPKSCDTPPPCPRCPAPELLGGP

SVFLEPPICPICDTLMI§[%'I;g’r§l\£%ge{%\égm D RPEMORKWY YRSV EVEL TKPR 25
EEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQ

VYTLPPSREEMIPRENERGEE Telechlechy st ARER AEE AUPEN RN BB sieyives
SFFLY SKLTVDKBRW QQGMEE BGS Mt EdrbatiX RFTIQ Kish ShS R@IG idistivan Agetiso

ASTKGPS\EPLARG A FRERV] T
VLQSSG L:({gLs@@%%%@éﬁéﬁ%&fﬁgcﬁgﬁkﬁ%%%v P’P%EPESQCAP

APEFEGGPSVEPPEBIE BRBTOMreRY SR SN FEH R DBR 0 IS GVE T H

NAKTICPREEQp STy RYVENASTY Lid Bt NBIGEMT kv SHaBL SR ERKTISIEHSE an
KGQPREPQVY LLARSQOEEMT KNQMSHT S5 E ¥RSRIAYEWESNGRBENMVKT:
TPPVLDSDGSFEIE,\ngRLaT KS%(;E%ONVESC%}/M&I}-J ;Alﬁt':illulél YaTb(gsKSclif%La%lﬁ%lé HaC sequences of
the antibodies of the ?)lyésen INGention as an ?gw The 1610w éequepr?ces repres%nt the heavy chain
sequences 4 theaigtiboaitbody £0masizesantihodsmibimas aydbods ey peti-TdiasyRifhiaetddh sequences
rﬁmain the sameantriiieh, ane pimdaieckia: the fxareRies sbhoikbaalineR SC Uy eRRANAHIeRS represent
the 1g02 sequen

es;.H . _— , . . .
EVO LVQSGGG\%\?ES&%’EQ@’I‘.??S"&WK@& PP R AN IS SRS PE R A B S s TiE Y 45
ADSVKGRFT1SRIFKZEKINIEN STINES: RAEEST BXArewrptrehigess [Srch rviaysaams ade, et
VSSASTKGPSVEPhARGHR BlhESTAAM G HNCR ERNIN SHNECAESGYHT

PPCPAPPYAGR VLB KEIRI R M EEGr &R S BB B een

TCVV HEDPEV
VEVHNAKTKPREEGIR ST FRIAE) Prdinaroton Nara2ad fogs RE1epRIs: ceiinhig!
KTKGQPREPQWY fiorie, oMbk KIS TG d-V/ i BN 1 SR oAMEY\An SNER QRN -
NYKTTPPMLDSRGS FRLYRKETVDKSRWQQGNVFSCS VMHEALHNHYTQKS LS L S PGK 5 113
The term “polyclonal antibody™ refers to a heterogeneous mixture of antibodies
30 that recognize and bind to different epitopes on the same antigen. Polyclonal antibodies
may be obtained from crude serum preparations or may be purified using, for example,
antigen affinity chromatography, or Protein A/Protein G affinity chromatography.
The term “monoclonal antibodies™ refers 10 a collection of antibodies encoded by
the same nucleic acid molecule that are optionally produced by a single hybridoma (or

35  clone thereof) or other celi line, or by a transgenic mammal such that each monoclonal
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EVQLVQSGGGVVQPGRSLRLSCAASGFTESSYGMHWVRQAPGKGLEWVSYISSSGSTIQY
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVT VSSAS
TKGPSVFPLAP CSRSTS E STAALGCLVKDYFPE PVTVSWNS GALT S GVHT 10 FPAVLQS S GLY
S LS SVWTVBGEREEFHTYTCNVDHKP SNTKVDKTVERKCCVEC PPEPABHIAEBEVFLF P
PKPKDTLM | SRTPEVTCVVVDVSHEDPEVQFNWYVDG
VEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCICVSNKGLPAP | EKT | S KTKGQ PRE
PQVYTL P P SREEIHrRIEVPiStipCepsaricsithe st e pirogisiy thegiigey-FisNgrm “monocional”
NYKTTPPMLDSP&6imted $o KiyTDERKSRIMQQIN VR Girg B¢ Wit By, HbHEY QS ilited 5 S PGK 116

B O S GGG S AN R EE SR C N ROAP GKCLEWVSYISSSGSTIVY

ADSVKGRFTIS LYLQMNSLRAEDTAVYYCARDLLD DIYT_GYGYWG%?TLV 20
TVSSASTKGPSVFPLABEmS thimaip Anibertiast Ao sy feppihgdicsdtbishnporiats ohthe
TFPAVLQSSGLNSHSEYMTI¢RSHSN RGIEQTA TENY BEtORSNT KODHTRMERI(E GEence in

CPPCPAPPVAQE%E&&KI%%’J;&B&(P&M’BQMB Ii@s\éyé/éi%\é%i Pféﬁ}(;ﬁﬂ}‘}ﬁ{tm class
GVEVHNAKTKPREEQFNSTFRVVSVLTVWHQDWLNGKEYKCICVSNKGL PAP | EK TI

SKTKGQPREPVAHTE #p Sitilertin Toentniysetfies oUatnte PR HRORIVER RGO R fNY K TTP
PMLDSDG SFFLYGKhIMRK SRAQOGNE G BWHHB ALY PRIESDelBehGi6 H10

EVQLVOS GGG\ QBGRBhR A AAS RSB RMAN VB QARG RLEMSRSBGSTIVY 30
ADSVICGRETISRDNAKNSLYLOMNSLRAEDTAVYYCARDLLDYDILT GL%&?@&XJLQ

VSSASTKGPs\Br st @ epd &p AssiredSiAgisa) BREBER SRATEE AT €
SSGLYSLSSVVAWRS SBHe T IHERONVH#H I BN R DIKIMVER KR G\VEC RPE@BAFFSIAGP SV
FLEPPKPICDTLMISRREY [¢¥)VDVSHEDPEVQFNWYVDGVEVHNAKTICPREEQFNSTF
RVVSVLTVVHQDWINGKEYKCKVSNKG| PAPIEKTISKTKGOPREPQVYTLPP MTK 35
NQVSLTCLVKGFYPSBP&V@W@Q&@%&EM&@F’I: ﬁ’ﬁ/fflﬂ%%&%%’#%\?@’i@ﬁ%@
GNVESCSVMHErsl arfibledy TOKSHB L8R drlifotype is recombinantly inserted into the
EVQLVQSGEG YYRRGRSLRLES ANSSEF TERSHRMHIMYBRARRKG t5MP/SYISSSGSTIYY 40

ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVY.YCARDLLDYDIL. TGYGMWGOGTLV
TVSSASTKGPSVF PLABCERSY'EP K’KE@?&%»’{%%%E\?%% ?\Tg'%;‘ﬁf"?t’gé??ﬁm
TFPAVLQSSGL ¥1S1iSSENLE RS UNF BT EFIyPRONYD FHOPSNTRIYDK PR Eless@{AEs type of

CPPCPAPPVAGR s R P BIcRIfid- Ml SR FREVE YOAMERY S R R RobBADAER same or
GVEVHNAKTKP E?};gSTFRVVSYLTVVHQDWLNGKEYKCKVSNKGLPAP | EK 45 TI
G R

SKTKGQPREP EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE NNYKTTP
PMLDSDGIFFLYS KL FoRKGRuWbosERres (e 2tz APRIRRYT SRS STEPERM 114 5
EVOLVQSGGGWRRBGRELRESGADSGHITHSNGMIMMMRGA RE KEGUEVW BN BEEGSTIYY
ADSVKGRFTISRDNAKNS| YLQMNSLRAEDTAVYYCARDLLDYDLLTGYGYWGQGTLV
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH TF PAVLQS S

GLYSLS SVWTVP S sNeereyharesnivs bk ek arvesifie ses i O seBapphaisp svrL Fp
PKP KDTLMI SRTREWIEAANDWSHEBRBAEN W Y&/Bedlfom 2 human but each CDR is

GVEVH NAQ“@%Q%T}B&W@&’HM Y&l&P\éﬁ@:M@éﬁ&ﬂé%&%‘ KSPAR kFi<Ebr~
SKTKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE

NNYKTTPPMLDS B8R ERI¢SKLTVDKSRWQQGNVFSC SVMHEALHNHYTQKS LS LS PGK 15 H5
EVQLVQSGGGVVQPARSERLSCHASEFTREBUGHAAV/R GAPGK B MEWSHIBSSTISTIYY

ADSVKGREFISRRNAKNSLY-MNS RAERTAY S CAR R MIIGYEY WGQGTLY

The term “anti-idiotype” antibody refers to any antibody that specifically binds to
30  another antibody that recognizes an antigen. Production of anti-idiotype antibodies can
be performed by any of the methods described herein for production of 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.
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T VSSAS TKGP S VFPLAPCSRSTS E STAALGCLVKDYFPE PVTVS WNSGALT SG VII TF
PAVLQS SGLYS LS SVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVE 20
CPPCPAPPVAGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVQFNWYVD
GVEVHNAKMEPEREBHERS TFRVVSVLTVVHQDWLNGKEYKCKVSNKGEPABIEMIZ KT KGQ
PREPQVYTLP PSREEMT KNQVSLT CLVKGFYPS DIAVEWESNGQ PE NNYKTTPPMLDSDGS F
FLYS KLTVDKS RWQQGNVFS CSVMHEALHNHYTQKS LS LS PGK 25 Fusion Partners of Specific
Binding Agents In a fuheteambedanreneotyiehmiantodeikopobpbrpridies LheritiaRiacthe amino acid
Se%uence Variabieifwaa&j@ssaeﬁ iNRged ﬁxl%l!Qﬁﬂi@ﬁfrs%@ﬁﬂ%d&&ﬁwé&?h@éﬂiﬁf&fdﬁb&ﬁf@@i%&ﬁgﬂh an amino
acid sequence as described herein or a light chain variahle region 30with a inQ acid sequence as
Gescribed o Chib BL TS AP E e R e e B QR T S SRS omais of
an Fc region of Hoghdp fitg@n pipterscistribrscbtiyether with a therapeutic protein such as the Fab of
an Ang-2-spgcific antibegytiafies Gnadcantavidaianart: halt bieoimiasoiporsaiftch functions as
Fe receptor binding, Protein A binding,.complement fixatio e even placental 35transfer.
[Capon et al., Nastou%g,”?gl}e:rg;%{'g%%)ﬁég’ésfgn’ mal%%ﬁ’e%%ﬁrsnag g,{%ﬂ\regé%ﬁgsbody hinge, CH2 and CH3
regions may be fused atSerpiErathetinde; aipa odheatibinnmhasresifirb il ReBiteHr2adent polypeptides
such as an antiApgisddyah Digmeirainrenfeipiead: Brgnticans rahage display dibiagyjulsing methods
known to the skilled artisan. The resulii I | Ifi 40Protein A or
Protein G affinityll%1 ﬁr%r ; ng?Fggfl %ﬁ%ﬁ%ﬁg #ljj{]s?égltgo%%ylzz%grfﬂgﬁgé%ﬁjggggogund to exhibit a

ion
substantiall}Pgrederefatrsrdm %ﬁﬁﬁﬁ%@ﬁﬂ%&%téﬁ%ﬁ%@é%?%ﬁ%%ﬁﬁésregion allows
for dimerization/mustiirarizedioyooftiheutusiomi oty peitig ¢zsidee mensd dipa gndlg e lasi@turally occurring

Fe region, or may e elISIed AMRINEFEIANANRILRS) RUE.8S TosiRaNEplies, circulation time,

decrease 5aggregation problems, etc. Other examples Known in the art include those wherein the Fe

region, which ma&PEReRmA S an 8t Y8eti8er SPHEmP LR SitntRy eTsat et PRS- #rminus of
CD3O0L to treat Hedgldrs diBdase naneiasiie dapaphiomnéthnshimedetl dauiibenim£ldpSicRatent No.

5,480,981),the %%gggé?gdgomg%m@ TNF receptor to treat septic shock [Fisher et al., N Engl J
Med, 334: 1697-1702 (1996)], and the Fc region is fused to 10the Cd4 receptor to treat AIDS [Capon

3

et al., Nature, 337: 52519¢ {(f@ggyfizen biedipg domain o5, antiess Rinding fegiop B S PieH molecule and
include antibodigetiowbidhe epeitic hiotarygatolsis:hcs mordigsiyenalbpudsiovbichnardabioibgically active,

moieties are attagheg @it sResiimbiRding 2aans Seanihexample.Radeicel /h ofhogfur J
12:2091-2095 (2 002. Ig‘g/totox%ag,ents of this té/é)f lmprgv ann?od -mediated 15 cytotoxicity, and
include such mofSfiES™BE &)BriRBI RS AR A0S R PR YPh ALY &S ath Fhdioisotopes,
chemothera@feutimifredys tinehiidincpnditdgaiibscemabuxinies pache (rppnkaetstaxin, diphtheria
toxin, etc.), plantdQxihm(©xr-d&n, Selprin, etc.), chemical conjugates (e.g., maytansinoid toxins,

calechaemicin, etc.), radjoconjugates, .enzyme conjugates. (RNase conjugates, antibody-directed
enmymeiproditia thorapy SOTDERT, Bt TR oD 6 A e LSt o et oan be
"attached" to onéeeegnizemenerst kpwidshee mecichigdingreeceanab artipesy bihelingr dtarsisfagent to one

of the alternativeya/dig@ing aea@p it itasd fog@BliBpRybeA SsanIpiieinatbRhpiaially sxtetoxins can be
expressed 3s fusig groteins Wit}il th slﬁecific bingin agent foIJowing Iicgati n,of.a Qol nucleotide
: sur?a € Olf m&s G T??ec €S, sach as for %{algf) € %lgmo acids cal%oh drate side )

encoding the toxin to a%o sen cleotide encoding the bindin agent. In still'ariother alternative, the
specific binding &Rt eahiBeecoeeifsriierrtionmsipta! reriue! Hieaesiivg@HBEkes specific

charge characteristics. Epitopes as used herein 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

30 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 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,

35  invivo, in vitro, or in sifu. In the context of the present invention, the neutralizing epitope
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Examples of such fusion proteins are immunogenic polypeptides, proteins with long circulating half
lives, such as immunoglobulin constant regions, marker proteins, proteins or polypeptides that
facilitate purification of the desired specific binding agent 30polypeptide, and polypeptide sequences
that promote YA multimeric proteins (such as leucine zipper motiFSTER P&/ in dimer
formation/stability). 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 privteind 4y picalyseriapidy ibadue sgiqubrastisefregiro tHen@ss phittemtivehermit the
recombinant expjiessign-QhR4ateindpea eiAIogous bRk Bathe bsefiifiesipaiR akein includes the
addition of an imn%ugmlo ically acltllve dorrtL%ir&, such as an anttibod e ito eé.t? facilitaite purification of
the fusion proteirf MESERC8r 3 D& A YL e PP R e The 1L 8P uREhOR Wil $AGiate removal of the
extraneous polyfégtigealiftestiyadficiioatiadthbAtgaiul fusions include linking of functional domains,

Ssuch as active sites from eRzYRRBSoEASHANIRHO W aifsm e b lsd faEpadngniig daksAkes

[ iall able fusion ein. exaression systems
ctiona

transmembrane regions. There are vario 0 er ai r
that may be useéesg R0 s complefe mm{' mggﬁavr%fgﬁetegn% Jles fems inc TS%%{J Ut-are’not limited to the

in the present ihvention. y useful systems inc
glutathione-S-traitdferasen{ ST PrsyagEmPHetrHaeid)ndins fvdoese ey Toprotedt system (NEB,
Beverley, MA), therklx)Grsysiesn dBlizNevrhiavanio), kb the tddissysrrdipgemnChatsworth,
CA). These systems, e, capable, ol pradueing feeombiant, palPepldes bearing,pely p small number
of additional amino acids, which are un?flgdy to affect the antigenic ability of the recombinant
polypcptide! For ©xeheprithbevariatig meony SmpathdhmieoxHard digstehiaa BB EHeIt sequences,
both of which aregkbiiawipia. Eaposiiyasigenid andadichudsrRat golveiksalyeatfeat folding of the
polypeptide to its,aliue confrmalian ANGSL NEISKDING dasIA0IRahiR coniempliegiype usefulis

[
the fusion of a Met-L)I/g Ipeptide at the N-terminal region of the protein or£eptldes. Such a fusion may
produce beneficisantaicthe ddividriteiRex Predscreion Senoiye2Onseranicina iyt SeRy flaidn construct
may be one in whigktatspgeifigOHIing Cignhp eptidehisdliisdttteahrptan saeshance immunogenicity

of a specifiq bindigg Agent iSOR SONRIHELABIGR. ISRl O RXAMPIG e ALdugtion of

anti-idiotype antibodies of the invention. Such fusion ctonstructs to increase immunogenicity are well
known to those JiREKRTEIPMEFECSRPAGIed RE ABtibp Ry sRiREs Fegib iR b Aramg agen kvt Enelper antigen
such as hsp70 otcpgitidebedy ipoesigiraiaddram diphiirenegtoxinaghainarateytoibrdgisuch as IL-2 will

be usefulin eliciifgag JHTHEIERPPE Gl AR ODAAM BRI SR FORBILL cmbe made which

will enhance the taégetjn of the antigen binding agent compositions tQ a specific, site or cell. Other

fusion constructs’ fﬁ(ﬁr%f RS G180 hE st R i rsuireg Hobrepathedis §°25$9g constant
region to praffongrser thnphathifeapsiapranidbodfraamiatgrhenin erbotéos 1engatietyvatb badre
contemplated. Ofhgisfiisien sySiamsRiRdwee.RalYReRKde. bybEidsWhers iLis dRaitatie to excise the
fusion partner frolm t}ggf esired %c))lf/pg%atlde. %‘ll one teml:%odlment, tthe fg%lo%é rt%] ris Ilqked to the
recombinant spediE bt AT & BERIORREsHS B3P L M BRemeRr s samed L am gf%ﬁ‘écmc
recognition 35sequenceé\ fdicalpraieasy Eyamplsty dy Suigtotos bejlrdific adietpastihnbeleissbestnized by the

Tobacco Etch Vigug@ratgase:(bifevtarineiogiss; Gastsrshmeg. MR eH kasiaokagNew England

Biolabs, Be¥§ rle);l)’rcla\t/é'ia\l),'an Fc domain can impart longer half-life or incorporate such functions as Fe

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 amino-terminal
120 to 130 amino acids in the heavy chain and about 100 to 110 amino terminal amino
acids in the light chain. The variable regions typically differ extensively in amino acid
sequence even among antibodies of the same species. The variable region of an antibody

35  typically defermines the binding and specificity of each particular antibody for its
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The invention also provides fusion polypeptides comprising all or part of a variable domain of an Ang-2
antibody, such as a heavy chain variable region with an 5amino acid sequence as described herein or
a light chain variable region with an amino acid sequence as described herein in combination with
truncated tis3t@ HEBPATPF), a vascular targeting agent consisting of a truRe&ER M UEA human
coagulation-inducing protein that acts as a tumor blood vessel clotting agent. The fusion of tTF to the
antiAng-2 antibody, or fragments thereof may facilitate the delivery of anti-Ang-2 to target 10cells.
Variants of SpecifigiBihdmjstnefits variability innegushSpeeficeBiattin ip Ageswesisnsiefpiredtant invention
include insertionaﬂ%ﬁ%%fm@ré%hﬁmg%gi@gimsbéwi@daamca@ln? iBNeRtian, }nsgrtign
variants are 15provide erein, one or more amino acid residues ment,a cific binding agent
amino acid sequéte? fﬁ&?ﬁ%ﬁ%’%a@ aénlgggf%%](la S SIBSH {E#rﬁﬁuﬁgf@ﬁgs p%r’f%r may be
positioned withinirtéeral veajissentfisheisiabime by agénvhishing Zerslyeernerids fsertional
variants withsaddifionaki gsidaes A @it el Bobothtenmieh Jawiveludrintoseramplerdusian proteins and
proteins includingi anr_rflicr}i%t c&&ethgstoreIebk?g&sﬂ%;Q(I:Qseg(i)%r;sv‘%gic%ntgd(iﬁ&!&g?n ecific binding agent
polypeptides wheFEIn GNe or more Zmino acrd residues are added to a s;ﬁe%ific binding agent amino
acid sequence, or fragrhbaitetrerbgtt dhaanteroaetia refmeciioenashbareriyenigkite specific
binding agent presie3isBheivepecificbiagiagageninpiadycisdiavaiheneadedeegigraldequences
25removed, how&l\é%r’gs&}gné 0““&99 protein has additional amino terminal residues as compared to
wild-type Ang-2 polypepti e. the additional amino terminal residues may be derived from another
protein, or rH%ly include BideaP nisrey eatniedenasst & rierRspitiabrthobsateebisbesHom a specific
protein. Specific &ifdinEsags BippEOcliletsalpiil) duttgdpitionakmeiiohing besidiue tat posidiesid 1

(Melspecific bindig gO5AR e, 050N STHRIAIES /8, SRS BIBCIF R AAERLRIBHUEIR. W

additional methionine and lysine residues at positions -2 and -1 (Mee-Lys-I-specific binding agent).
Variants of speciﬁ’(‘f%ﬁﬂfﬁ&yﬁd@m@ﬁéﬁ?ﬁ?@ fdatthsrigsNee; %Iﬁésig@@pe'@ﬁuﬁépﬁf't’ﬁ% or more basic
residues in genenadjudiig paitiouwan yubskiséfof Rh dextmrited eoiabiniaG ploteimpieduction in bacterial
host cells. ;5 The inveglion.alsg SMRFACERHSREGHEAIDNILAARREYAHARN S G iasadditional amino

acid residues that arise from use of specific expression systems. For example, use of commercially

available vectorsStRArERIsEE LB ey s BRpifesab Tt sr g ReHIEh &8 2 898 ase (GST) fusion
product provideswheldesikediolypeptio hawindibahbadddomabghecine residue at amino acid position

-1 after cleavage of thefgSl-fompeReAiamdhedeshs tgglxgquﬂci@ay@@mt&m%gg%@ult from
expression in other vector systems are als%acon emplated, inc udin%those.wherein Fr[%)i%%/&hiStidine tags
ote

are incorporated Shf #re ST S 2EAERAWGAMLL TRELVMR) KPS SoBERP AN 80 SRS rminus of the
sequence. 20Insertippaid/dncinfoumis it itchaticahigsiorepnonbiars s fealdyibeitabiovs fishBeain the amino

and/or carboxy teppim Lt theshesiichindint.agentRabhenide s nset ownnatbenplypeptide, a
fragment thereof, or.aminp acid sequences which are not generally recognized to be part of any
specific protein s%rngﬁgsetfclﬁsg‘nother aspect, the invention provides deletion variants wherein one or
more 15amino acid resiBhfesrin ‘anspeifithbirdpddndgehepeiypeptdetiztagampidy.Defetions can be
effected at one oghQiRdesminhakihe sspasiisikinging aoeAlhpolyseRtide poptited kemoval of one or
more resid within the specific bjndjng agent amino acig, sequence. Deletion varianis necessarily
include all r%mg(ﬁtysp %ﬁ[gesﬁ)scé%ﬁﬁ:aé?ﬁé?n%rgqégﬁtltsg%lf%cgptld}ée.ngo ‘F%?B%%%f??é’gﬁ%ﬁ‘t‘?ﬁ‘ﬁé’l‘u‘ée those
portions of the arftisergdfar Bipans. shaspitsmecbnherattigeveRpersitde eehipraddst such

fragments includgdyainan@diid@bdgdional amino acid residues (but still lack a leader sequence) such as
an amino terminal methionine, or one or more methionine and lysine residues. A peptide
or polypeptide produced in this manner may be utilized with or without these additional

30  amino acid residues having been removed.

Specific binding agents and Antibodies

As used herein, the term “specific binding agent” refers to a molecule that has
specificity for recognizing and binding Ang-2 and Ang-1, as described herein. Suitable

35  specific binding agents include, but are not limited to, antibodies and derivatives thereof,
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fragments generated, for example, by enzymatic or chemical cleavage of full-length antibodies. Other
binding fragments include those generated by recombinant DNA techniques, such as the expression of
recombinant plasmids containing nucleic acid 25sequences encoding antibody variable regions. The
invention alsﬁggr?l%’?é]@ééﬁﬁ)olypeptide fragments of an Ang-2 binding agent WHERBMYAE Hagments
maintain the ability to specifically bind an Ang-2 polypeptide. Fragments comprising at least 5, 10, 15,
20, 25, 30, 35, 40, 45 or 50 or more consecutive amino acids of a peptide or polypeptide of the
invention are corfivatriidereand sreai mpleese SPGYIsaptrierigine prent Sy IBRPisdnological
properties uniqugstagahpaisikisolar heaatigan-binthngyagel saiofihe poygefiode dpeaifiments of the
invention having,{i irg,g;%ésﬁom#g@gﬂt%e RELISHIEAPRRMEL TGS D%ATY Qi ds paeshods well

known and routinely practiced in the art. In st#ﬁanotﬁ‘er aspect, gme |nver?gé6n provides substitution

variants of specifitdiigihgeRpenisess apbomsintis modup g tmrr SRR aTics eh&nE1y ¥Wnsidered to be
35"similar" te theaapigipelypaypeptide or to have a certain "percent identity" to the original polypeptide,
and include those polyRgplHesNHIREIa- NG A B ARNA AGIAIES AUes QlARplypeptide are

removed and replaced with alternative residues. In one aspect, the substitutions are conservative in

nature, however SREiFRE iR 8B 2idetner bR RTBIde A5t iR 5 186 Siare COREA & e, SIdentity and
similarity of relateddpcbypdpticestodizsheasdacibhehicsll aidaibyg krowspenditpagciBaudh methods include,
but are not "miterqo%c}&%ﬁﬁgfgs Tiaah R amarisionakieieswar BieloR)rkaskniin, ed., Oxford

University Press, New Yor 8); Biocomputing: Informatics and Genome P[o%iects, Smith, D,W., ed.,
Academic PlessSRESFRASHETFEE!S) M IBTdr ATAR SiesBr ittt b DB A Briffin, AM., and 10
Griffin, H.G., edSrapiumanarfnes spdlewelorsivys(th@®4); Sequence Analysis in Molecular Biology, von

Heinje, G., Academic Pﬁ&?é}&ﬂﬁ%ﬁ%%&’é’g@ﬁﬁtﬁﬂ@%ﬂ& Eﬂ@%!y@ﬁ?&@é’eMalM@eVereUX’ J., eds,,
M. Stockton Press, New York (1991); ang. Carillo et at, Slg’}/l J.AppliedMath.,48:1073 (1988). Preferred
methods to detefTHSFhER PRI el s BT ON S BART I AL SH TG MBS T 85 e designed to give
the largest matclguiesmpegnting.segoe nbesstottde mvhethbds wolbietetrainendenmingaredesscribed in
publicly avaitable,camputerRiegmeuRIRIRT sdEAMPBWRLPIRSIAR: Betheds.te/detegnine identity
between two se uE,nces include, but agg noé limited tt%, tpe GdCG program ack%g.e,lin luding GAP
(Devereux et at, @fp,ﬂ%?d) R a}’gnﬁ% rﬁ B4); GEhe chltflo]r%‘bauf‘er ro%b?vﬂ%lv'élﬁs‘f f’of Wisconsin,
20 Madison, WI, Bt ASPPiBitA SINTremd FRSTRi¢ AnS btsometets, minvRitBiofuck 254030810 (1990)). The
BLdASThX programysdielisid Mh’%@@ﬁiﬁ@iﬂbﬁ%&ﬁiiﬁﬂ%& yesntenrer ﬁf&ﬁ%@g}/ lnformatiog (:\ICBll)
and other sources (BLAST Manual, Altschul et at NCB/NLMtNII| Bethes D 20894. Altschul et al.,
Cupra (1a00). 1R T S e B R B e B Sty
25Certain aﬂi{;nMé?ﬁ'ﬁ&@ﬁ%’%ﬁﬂ@%ﬁ&%@%ﬁ%“mmmﬂﬁy yestib e matching of
only a short regiagiehiie wa.gequestoEs, nfldhissmalialipnestsegion avayidigradietyahigh sequence

oo an monghhes S RelIicarbinsanstibhasenie M-S ccduces.
Accordingly, in certain mbp iments, the selected alignment nietho AP program) will result in an
alignment that spAWE1E: hexesoeas prlies fir spYhert Y RSN B O e YRy BEESERD RHIRTE D eing compared,
i.e., at least 40 cmﬁgu@iu& afgmcﬁqid&whetﬁe%qma&eﬁmiﬁm@ashﬁﬁ&mim meieis‘r&rls_ being
compared, 29 CopligHEYRAMINR AFIUSUUE PP G ANESS8) plIRASLAGAP AR PG RFgIno acids are

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

acids are being GSipredsitRile 355a%t 45TBREGEGI AN B*3EIRE B b derpt ariihediss of about 100
to 200 famino acigisycreuobiag iaqmpgmﬁom WhEbtkgxmpl@twugotha}abmmlﬁafda?gmﬂfem GAP
(Genetics Compyggr nﬁ‘{ﬁ%‘,‘ Ror YOS D ABERRSIR M AL Ay W Dri¥ee: ROYYRERHSRS for which the
percent sequence identity is to be determined are aligned for optimal matching of their respective
amino acids (the"¥REAEEPEYan", as determined by the algorithm). In certain embodiments, a 5gap
opening pedfalty (whichNeiypliosilyrtdlolitatdic-ctsd3dvthe Anvelagdytiatidmaknhe paderedje diagonal” is
the average of thgidiageoalAHithaCRmBAIRR-MAlRE: RelRthRIeHyheorliagrRR) & #he score or
number assigned to each perfect gmi o,acideatch by the particular.co Qa][,i%on matrix) and a gap
aég:ﬁ!és % o cg?é of the

extension penaltiﬁWﬁi@ﬂ lﬁ’szYy 'F§ Ich'ilr%esrtﬁxemﬁ?%q%’ Bqﬁélﬂ‘fnod' apg'ﬁtétrf) as Wel|"§§"§°€omparison

matrix such as Py B50ade B txdiyividoma method as described in Kohler ef al., Nature 256:495
[1975]; the human B-cell hybridoma technique [Kosbor et al., Jmmunol Today 4:72

35 (1983); Cote et al., Proc Natl Acad Sci (US4) 80: 2026-2030 (1983); Brodeur et al.,
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1062 are used in conjunction with the algorithm. In certain embodiments, a standard comparison
matrix (see Dayhoff et at, Atlas of Protein Sequence and Structure, 5(3)0978) for the PAM 250
comparison matrix; Henikoff et at, Proc. Natl. Acad. Sci USA, 89:10915-10919 g1992) for the BLOSUM
62 comparisShiatH I ¥ alIso used by the algorithm. 15In certain embodiheRE> e i dMmeters for a
polypeptide sequence comparison include the following: Algorithm: Needleman et at, J. Mot Not,
48:443-453 (1970); Comparison matrix: BLOSUM 62 from Henikoff et at, supra (1992); Gap Penalty:
12 20Gap Lengthmesisig’ 4rbidshisereiosifmarigrenand APH@“@A’FsﬁP@éFafﬁI: Magde useful with the
above parameters:kik CaitaiNNYRadiEs g atliaRlBBMgBiionesdpaimfuelCs-ate:the default

parameters {or PONRSPUSE AORARIISSRS AIONAMIN B RERAIL 01 S04 SRR tio@AP algorth
uc

25In certain embodiments, the parameters for pol eotide molecule sequence comparisons include
the following: Alg&HiPn: ANodinifiudPeths inesiien erooyideBihisl lass Feafivduitatches = +10,
mismatch = § GapReralyahbadcapctiengtth Rapalpshydpdiudcts AP program may also be useful with

the above parameters. mgnqﬁgrh%m%g%qgguga{gqggﬂﬁﬁ@ mlgrg;acglf Rarameters for polynucleotide

molecule comparisons. Other exemplary algorithms, gap opening penalties, gap extension penalties,
35comparison metrted! HiFs KIS LS A Rtdome PFR%F BE TsieR PIRCTAMTTPHEREL &t orth in the
Program Manuahdh/iseibodyrpiodekagda\idiigiofuSobafitemliyesnd 89pmelkefjsartits drachoites to be made

will be apparent ip,fhese of slkiHin i art.ans il densnchanhe SeRRIiveqmARisaR P be made, such

as DNA-to-DNA, protein-to-protein, protein-toDNA; and additionally, whether the comparison is

between givBn plitdeirediisehedls GubsidpmancAge s goalblineiisd B RRralFIE®ied) or between
one sequence arsg-20lhh elataiaRe V6 Baglentasyin whith, Cp3elPHA ROMBIOAS MY Ere preferred).

As used herein, fieypeniycanyeational aaingsesid sancingicakbiGYialiaRRfeliw conventional
usage. See Immunolqr%/--Agg_/nthe&s {an Edition, E. S. Golu

E b and D. R.FGrerhﬁgs., Sinauer
Associates, Sun&fér as&tedgr) Rirh | %8}8'0%?88‘: OHBFRISEY Ferere AREeRA5hy purpose.
The amino acidsUrt#¢,1{Evéseier G2 orIDRsichebEhverhmtlyEidfept FobSlymastivhatigreter L nor D) and

the polypeptides;aad:camBesiUaRs RIS MRS RNEPHRR MY RPFRERE &FpRkisaAtan of
stereochemistries. However, the L stereochemistry is preferred. The invention also provides reverse
molecules whereflf BiEGHNE & hinal to 15carboxy terminal sequence of the amino acids is reversed.
For example, the reverdéofragndiwtoctimidang e deriralsse fugarermix morpciksahastikbdies X3-X2-X3.

The invention al§gm any species. Preferably, this technique is used to produce fully human monoclonal
antibodies in which a polynucleotide encoding a single Fab or Fv antibody fragment is
20 expressed on the surface of a phage particle. [Hoogenboom et al., J Mol Biol 227: 381
(1991); Marks ef al., J Mol Biol 222: 581 (1991); see also U.S. Patent No. 5,885,793)].
Each phage can be “screened” using 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
25  filamentous bacteriophage, and subsequent selection of phage by their binding to Ang-2.
One such procedure is described in PCT Application No. PCT/US98/17364, filed in the
name of Adams et 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
30 naturally rearranged human V genes from peripheral blood lymphocytes as previously
described [Mullinax ef al., Proc Natl Acad Sci (USA) 87 8095-8099 (1990)].
Once a polynucleotide sequences are identified which encode cach 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 monoclonal antibody

35  polynucleotides using recombinant techniques well known and routinely practiced in the
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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 "D"
stereoisomer form. 20Stereoisomers (e.g., D-amino acids) of the twenty conventional amino acids,
unnatural amhe YN as a-, ct-disubstituted amino acids, N-alkyl anfif®/5838€/#4H7% acid, and
other unconventional amino acids may also be suitable components for polypeptides of the present
invention. Examples of unconventional amino acids include, without limitation: aminoadipic acid,
beta-alanine, betatarisoptopliprrenagtaic2siralnaswpteced hosmetiphicuatsietidaripetiegrioic acid,
aminoheptanoic afideatinpisERWybRAssxamineRitalicaald gaismingbuyiicaddindgsmosine,
damnopimelc agith S IopaRRNG Bc Lelydele N elMasRa s S padiee
allo-hydroxylysine, hy roxypraf’né, soaeémosmé, allo-isofeucine, Nme ef’gﬂ"ycm , sarcosine,
N-methylisoleucifbthripahetrsireaiaeatistlenpic ofibe e daprs gBbiRHEY thisrorifsline,
y-carboxyglutamaigdifiggbhiN T isne iyt sines Syblchofitel sinngidg-pbasnpbosasingt hhcatylserine,
N-formyimethioniig, JumeysiEnes MU Ry Ringy Arblmelivaraining And.olper similar amino
acids and amino acids %;.g., 4 yér(%xypro ineg.g |mﬁrayrls, unles spegflea otlglefwise, the
left-hand end of &ffgiesshimsteacbsyekaidetcatide BEathoe d¥shgeemn i pithe merchmidatirection of
double-stranded palysuniagtidesgeawnasislisn pfefied theaissihg wlicdgtinns e @isestion of 5' to 3'
addition of nascept RN lARSAIPSS I8 5irorbiR B e anshIiRon Alise¥aB: S56apes redions on

the DNA strand having the same sequence as thé RNA and which are 5"to the 5' e he RNA

transcript atd ref8tAddtiom Sl enRRnised inarersss. 2ad gsheeagfomsdfichiadnr Asstand having the
same sequence asiilze iNécland wubileldiarby3riosibeing arndidd phaiRii thapstrptiesadaferred to as

"downstream 56%8&2:‘?@&%1&%%%@i&%é%@i@g?&@ﬁe?’kﬁ%ﬂ%‘gﬂﬂﬁ@l Yghcompass non-naturally

occurring amino acid residues, which are typically incorporated by chemical pegtide synthesis rather

than by synthesis in biolbgiedIegFatatieephidhe REsfIbBsptio M meBaeezher savstarsteversed or
inverted forms ofathinly acfcgmeietieseo! thatNederiaty hoourttingresiduesmpykemiyited into classes

based on cosmon,side:£hain RiARGHIES: NIUHRRRANGHMEinARn YithdnSiiilSa:d BRUEEA hydrophilic:
Cys, Ser, Thr, Asn, GIn; 153)acidic; Asp, Glu asic: His, Lys, Arg; 5) residues that influence chain

) ‘4) b L
orientation: Gly, B?%‘?"éﬁ“(f’%%agroﬁ‘fét%.sﬁﬂ?“fﬁ?ﬁﬁ’g? %6%50ﬁégﬁﬁﬁﬁré’f‘ﬂar@é@?@éwaﬂve substitutions
may involve the élxockargtoofiapamémizdr of orepkthese okbsesitsrbahantizerfidmeasncther class.
Such substitutedygsidues. mayshe irses uceH AR LaIonsnfihe hyman antiRedy thaloLs homologous

with non-human antjbqdies, or I on-homologous regions of the molecule. In making such
changes, accordfﬁay‘fog%lgr’ ﬁigggﬂn%égk%n% ﬂglg%)r’rab%f’/ rsé‘;!s‘é%fH?é%?ﬁb%%&?&ﬂfn%fa%ﬁﬁ‘éﬂﬁ 8y be
considered2factrdeninermelerieattiaistersyine teidni@RPatictindexespetdibesgiowfdfs hydrophobicity

and charge charagieiistitbody)ephaievdsMaUEH sriviiRNayaknRald dedlalps Bt 3 inahenylalanine
(+2.8); cysteine/cxﬁggﬁe(;a%a&meg;ijloni.ne ﬁ;l. (l) alaninelgéLﬁS); glycine (-0.4); threonine (-0.7); serine

(-0.8); tryptopharel1 tyrosmtéaSS 175 ?i?)rag ine i'f@%f’sﬁ ine (-3.2); glutamate (-3.5); 30glutamine

(-3.5); aspartate (-3.5); ASp&ragTRaess BY: thyditnentignaye Apidy Argiafrratibadips that binde\iggortance of the
hydropathic aminpelasigifdes welorfeiting-Fisiag fugiinggicaltyaeiiondenvaRetaiRig understood in
the art. Kytgset 4 Mat §io|. 157:105-131(1982). | is kpown that certain aming acids may be
substituted for oaﬂ%:gr amino 13%? s%aéin%]%?as}lr(sﬁﬂgr zféﬁggéfifﬂﬂ\%"%ﬁe ?)I(11 lfes%eosﬁg éarc%oosci‘lfﬁ'retain a similar

35biological actifiiF MtiYrYi HEresrRifaaBisedupdf et Byrresain R Riericing tenemaire of

human antibodies in the absence of endogenouns immunoglobulin 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 Ang-2 fragments ha\.fe an amino
30  acid sequence that is unique to Ang-2. Such immunogens can be optionally conjugated to
a carrier. See, for example, Jakobovits et al., Proc Natl Acad Sci (US4), 90: 2551-2555
(1993); Jakobovits et al., Nature 362: 255-258 (1993); Bruggermann ef al., Year in
Immune, 7: 33 (1993). In one method, such transgenic animals are produced by
incapacitating the endogenous loci encoding the heavy and light immunoglobulin chains

35  therein, and inserting loci encoding human heavy and light chain proteins into the genome
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embodiments, the substitution of amino acids whose hydropathic indices are within 12 is included. In
certain embodiments, those which are within | 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 5made
effectively on“fﬂez@g’gfg%)ﬁfghydrophiIicity, particularly where the biologicallfﬁﬁéﬁawgfeﬁ}&éin or peptide
thereby created is intended for use in immunological embodiments, as in the present case. In certain

embodiments, the greatest local average. hydrophilici%/ of a protein, as governed by the Egdrophilicity
of its adjacent arfifEChclagidb radiisd animats thaharmBos ey sl %ﬁg&ﬁ@ﬁﬁ??@!‘?rﬂﬁ?ﬁ biological
property of the 10psetaddificationd)eréaHewingsbipdrophilitityn valmeshheve deehhaskigrdd to these amino

acid residues: ol G0N NSING (A ON ASPRIIAIS 6idh Gnbh GlHAMERLE 3 Herine (+0.3)
asparagine (+0.2); glutamine +O§q}ﬁ{g%cgne (0); threonine (-0.4); proline (-0.5 151); alanine (-0.5);

histidine (-0.5); A& E 12830l piagentbpdiegivith hyman Yariebirr e ony, 8idieine (-1.8); tyrosine
(-2.3); phenylalahine:f-{2aBathanteyptophiac) 6:8idh atid meakences ian gesrhasadsppoficdienilar hydrophilicity
values, in certainyembogimantSsIDeEHRSHIUIGR Qb AR @SIdD W st Y arRRaligy alues are within

2 is included, in certain embodiments, those which are within 1 are_included, and in_certain 20

embodiments, thOSG{RRHIm B et DS hag Ay ?d%‘ﬁtW’eB%&Bgiiﬁ%tfﬂ“ﬁ?ﬁﬁary amino acid
sequences on thE(TASRS bR A IO PRIBSHL 'Ebik sed agid e 6fe3 BisonddiB irée) 184els Tpitopic core regions.”

Exemplary aming,agichel el MEORS 6.6l E9HR IRralienlor <REABIR: AN G doRGstitutions
Original Re 6dues Exem _Iarréj%)s itution Prﬁferr@d %ubstltutlons Ala Val, Leu, lle Val Arg Lys, Gin,
it R s AR

Asn Lys Ash Gin, Gitt, A3 ‘E‘,’lﬁ?@? s erein.

Transgenesis is achieved in a number of different ways. See, for example,
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
15 resulting minilocus will contain a limited number of differing gene segments, but is still
capable of producing a large repertoire of antibodies. 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
20  artificial chromosomes (YACs) are utilized. YACs can range from several hundred
kilobases to 1 Mb and are introduced into the mouse (or other 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 into ES cells by lipofection of the
purified DNA, or yeast spheroplast fusion wherein the purified DNA is carried in micelles
25  and fusion is carried out in manner similar to hybridoma fusion protocols. Selection of
desired ES cells following DNA transfer is accomplished by including on the YAC any of
the selectable markers known in the art.
As.another alternative, bacteriophage P1 vectors are used which are amplified in
a bacterial E. coli host. While these vectors generally carry less inserted DNA than a
30 YAC, the clones are readily grown in high enough yield to permit direct microinjection
into a mouse egg. Use of a cocktail of different P1 vectors has been shown to lead to high
levels of homologous recombination.
Once an appropriate transgenic mouse (or other appropriate animal) has been
identified, using any of the techniques known in the art to detect serum levels of a

35  circulating antibody (e.g., ELISA), the transgenic animal is crossed with a mouse in
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Cys Ser, Ala Ser Gin Asn, Glu, Asp Asn Glu Asp, Asn, Gin Asp Gly Pro, Ala Ala His Asn, Gin, Lys, Arg
Arg lle Leu, Val, Met, Ala, Phe, Norleucine Leu Leu Norleucine, lle, Val, Met, Ala, Phe lle Lys Arg, 1,4
Diamino-butyric Acid, Gin, Asn Arg Met Leu, Phe, lle Leu
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which the endogenous Ig locus has been disrupted. The result provides progeny wherein
essentially all B cells express human antibodies.

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 from this procedure
may express chimeric antibodies, as opposed to fuily human antibodies, depending on the
nature of the replacement in the mouse Ig locus.

Human antibodies can also be produced by exposing human splenocytes (Bor T
cells) to an antigen in vitro, then reconstituting the exposed cells in an
immunocompromised mouse, e.g. SCID or nod/SCID. See Brams ef af., J Immunol, 160:
2051-2058 [1998); Carballido et al., Nat Med, 6: 103-106 [2000]. In ong 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 co-development of T-cells in the
animals [Martensson et al., Immunol 83:1271-179 (1994)]. In an alternative approach,
human peripheral blood lymphocytes are transplanted intraperitoneally (or otherwise) into
SCID mice [Mosier ef al., Nature 335:256-259 (1988)]. When the transplanted cells are
treated with either a priming agent, such as Staphylococcal Enterotoxin A (SEA}
[Martensson et al., Immunol 84: 224-230 (1995)), or anti-human CD40 monocional
antibodies [Murphy et al., Blood 86:1946-1953 (1695)], higher levels of B cell production
are detected.

Alternatively, an entirely synthetic human heavy chain repertoire is created from
unrearranged V gene segments by assembling each human VH segment with D segments
of random nucleotides together with a human J segment [Hoogenboom et al., J Mol Biol
227:381-388 (1992)]. Likewise, a light chain repertoire is constructed by combining each
human V segment with a J segment [Griffiths et al,, EMBO J 13:3245-3260 (1994)].
Nucleotides encoding the complete antibody (i.¢., both heavy and light chains) are linked
as a single chain Fv fragment and this polynucleotide is ligated to a nucleotide encoding a
filamentous phage minor coat protein. When this fusion protein is expressed on 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 bacterial
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Phe Leu, Val, lle, Ala, Tyr Leu Pro Ala Gly Ser Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr Tyr Trp,
Phe, Thr, Ser Phe Val lle, Met, Leu, Phe, Ala, Norleucine Leu A skilled artisan will be able to
determine suitable variants of the polypeptide as set forth herein using well-known techniques. In
certain embotith#ft&Y8#H8 skilled in the art may identify suitable areas of tREHYSRE R ¥HEt may be
changed without destroying 5activity 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 pdRpesTdeaseRRE s emBeaimeftLea 8 Breas HAPMEPrdanspertdnedor biological
activity or for strucinresay: pessylspei o mmsesvaljve amino acid substitutions without destroying the

piological activity of withgyL Saelseiv Al eEgIRa. ! RRRINDERIASEILENN S,y ufiiignally, one

skilled in the art can review structure-function studies identitying residues’in simi poallflpeptides that
are important for288RAKF A Sitigtinkinging g PrsLIbR P b AFR PRt Parived bpiediebietimportance of
amino acid residnethddsa Priyieiciddiiccosiespos) driméin e acidyraridighscwamebfasgimportant for activity

or 15structure inSkilar HralgiARAs Skllc i Be-ai MAY.ORLGLEhemisAl sipiayamino acid
substitutions for such predicted important amino acid residues.
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 are described herein,

10 The specific binding agents of the present invention, such as the antibodies,
antibody fragments, and antibody derivatives of the invention can further comprise any
constant region known in the art. The light chain constant region can be, for example, a
kappa- or lambda-type light chain constant region, e.g., a human kappa- or lambda-type
light chain constant region. The heavy chain constant region can be, for example, an

15  alpha-, delta-, epsilon-, gamma-, or mu-type heavy chain constant regions, e.g., 2 human
alpha-, delta-, epsilon-, gamma-, or mu-type heavy chain constant region. In one
embodiment, the light or heavy chain constant region is a fragment, derivative, variant, ot
mutein of a naturally occurring constant region.

In one embodiment, the specific binding agents of the present invention, such as

20 the antibodies, antibody fragments, and antibody derivatives of the invention comprise an
IgG.

Techniques are known for deriving an antibody of a different subclass or isotype
from an antibody of interest, i.e., subclass switching, Thus, IgG antibodies may be
derived from an IgM antibody, for example, and vice versa. Such technigues allow the

25  preparation of new antibodies that possess the antigen-binding properties of a given
antibody (the parent antibody}, but also exhibit biological properties associated with an
antibody isotype or subclass different from that of the parent antibody. Recombinant
DNA techniques may be employed. Cloned DNA encoding particular antibody
polypeptides may be employed in such procedures, e.g., DNA encoding the constant

30 domain of an antibody of the desired isotype. See also Lantto et al., 2002, Methods Mol.
Biol. 178:303-16.

The specific binding agents of the present invention, such as the antibodies,
antibody fragments, and antibody derivatives of the invention may comprise the 1gG1
heavy chain constant domain or a fragment of the [gG1 heavy chain domain. The

35  antibodies, antibody fragments, and antibody derivatives of the invention may further
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One skilled in the art can also analyze the three-dimensional structure and amino acid sequence in
relation to that structure in similar polypeptides. In view of such information, one skilled in the art may
predict the alignment of amino acid residues of an 20antibody with respect to its three dimensional
structure. In CEMAIYERBYdiments, one skilled in the art may choose not té’ﬂéwqggd‘?gﬁﬁzéhanges to
amino acid residues predicted to be on the surface of the protein, since such residues may be involved
in important interactions with other molecules. Moreover, one skilled in the art may generate test
variants containieRinarisigrecarsia lightcbeip danrd on larkdicdrnask enrdmmsuatthesidbighbs The
variants can thentag seraeneek sl ghastiviyhasaysdoaiiny tethasepakilird berthebaidw Such variants
could be used to gather information ab itable vari or, ' A ed that a
change to a partlagﬁé?raelmﬁol%%% @e%&%%@i%ﬂﬁ%ﬁ?ﬁﬂﬁg%y%ﬂﬁﬁ esér%b%%%%lgé%%?ﬁgunsuitable
activity, variants WitRtdHr S KamgEfalepy seteashisirms o drasRaabtbiepichHfon gathered
from such rautineeguerieenithoneskiletpichthe arbeanseadibiaetermine the amino acids where
further substitutions shoyld,pr.veidoheMhEralane. arin-camnaion.uil Alesmpiatons. A

number of scientific publications have been devoted to the prediction of secondary structure. See
Moult J., Curr. OfPHAiIRSiSfkle aminp Asidssoquerers &f hers st L i EhdamRns 2 e B{8Y19250-245 (1974);
Chou et at, Biochamiﬁe}qﬂls(&h&lﬂamm(d&m@ar(ﬁhcﬁu@haﬂ,aﬂdda &nzymdhnﬁ‘e_wsa&nd\reas MoL Blot,
47:45-148 (1978); Ghowehah AR REBIREDR a7 2Rdi2 3 ARA.Chou et at, Biophys. 1.,

26:367-384 (1979). Moreover, computer programs are currently available to assist with predicting

secondary Stucture. OHErEtREESrHRabHomn SROHAER BN is based upon homology modeling.
For example, twacpahspentidesercpettitinswiichhiprea gpgesntesrbaetisagitsgteggasthan 30%, or

similarty oreateryan g0k oiten have sipilpksituguiiel ignaloaiga-Is sseataiauih glyne protein
P

structural database (P has provided enhanced predictabllity of secondary structure, including the
potential numbef GRAGHE tati%%&?ﬁ‘fa%%‘%@%ﬁ%ﬁé%%%%??gﬁ%ﬁ?‘é‘?g§%a§°ﬁﬁﬁ?ﬁ°‘@f’%°t‘f‘&?6%L Acid Res.,
27(1):244-247 (199Qpdidasvegnsuggesitug{(Bromagi s GugHereSiarct Bt e @E369-376 20
(1997)) thaj ghere,asg golimied umbei-ideldsin AcivenRlpepide:ci-pRisin agdgionce a critical

number of structures have been resolved, structural prediction will become dramatically more
accurate. AdditioT SRS B ARy SR A e T BRI e S 1SR, D, curl-.
Opin. Struct Biolac#{8r@F eS8 ¢i08 T Bippt ettcSetetnaas gl CrIBHRRc 2R {aDoBRcEpteslle analysis”
(Bowie et at, SCigngesRaskilaldf(da9diaGbekayRbah ot RoR sl ERkdbriagctt 990);
Gribskov et at, Proc. Nat Acad. Set 84031:t4§855- a43§% X ]ég8z ’a@c@d "ggl%{t%@g@&iﬁ%éggdeﬁ: (See Holm,
supra (1999), an%gﬁgraéiﬁcr?@?,g%ﬁtﬁ%c&%falr‘f CETRART Embodi ents,ggtntl%oo%/ variants inclfude
glycosylatici varigtitesstre e i3 Base s s diRazarierroeg s acetagRita A iR e tras sedchltered
compared to the gmidgagistseaueneesstihe paanihalypepiide dneataipempbadimgnts, protein
variants comprise a greater or a lesser number of N-li % i ites than the native protein.
An N- linked glyccgg%ﬁq (i%ﬁagﬁcemlgcc Caaar%%fg??%%fﬁat%%%%%%gr%ﬁ% %h%()a(gt er or Asn-X-Thr, wherein the
amino acid residue designated as X may be any amino acid residue except 35proline. The substitution
of amino acid residues lgouHaietisnsamRnetnhewidSEQ [tedtignew site for the addition of an

N-linked h : . o . o , "
exi!sr'][ineg Nci’lﬁr?lfeg%a%m%gﬁgﬁgﬁ%ﬁHRiﬁeﬂmwmQwW@&%WWI rembvean

Also provided is a rearrangement of N-linked carbohydrate
chains wherein o RSSRIoYS K HAY BB R B TSRO SRt RN GEE VR R N ECRERY

APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVH
NAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKT
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
30  TPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

Kappa Light Constant domain DNA (SEQ ID NO: 43):
cgiacgptggcetgeaccatetgteticatettccegecatetgatgageagttgaaatetggaactgeetetgttgtgipectpeipa
ataacttctateccagagaggecaaagtacagtggaagetogataacgecctccaateggglaactcecaggagagtgicacag
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50ccurring) 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.qg., serine) as compared to the parent amino acid sequence.

Cysteine varﬁﬂ%ﬂﬂ?@%@useful when antibodies must be refolded into a B%TB&%‘%{W‘%%&}

conformation such as after the isolation of 10 insoluble inclusion bodies. Cysteine variants generally
have fewer cysteine residues than the native protein, and typically have an even number to minimize
interactions resUMBARESAGHACH RS ATABERES/AtaIARSA8CaBCH R S IRR A R AP AT BT ArId & hino acid

substitutions arezlgoagcudaigticthreguea sustepibiityctaapspteclysiggdoratmee susceptibility to
oxidation, (3) alter binding 15affinity for forming protein complexes, (4) alter binding affinities, and/or
(S) confer or modify other functional properties on such polypeptides. According to certain
embodiments, single oﬁ?ﬂ?ﬁib!@éﬁﬁ?ﬁé%ﬁﬂ%ﬁgﬁ%ﬁ’bf‘fs%@ﬁ@%ﬁiﬁ%mbodiments, conservative amino

acid. substituiionmagmmmmmﬂﬁemmﬂmmwwvmwmments, in the
portion of the polypepfie AE1S/AE 40p domaSHRINY 2OV HITRIESUAr RERiRRIGEN certain

embodiments, a conservative amino acid substitution typically may not substantially change the
structural characteristics of the parent sequence (e.g., a replacement amino acid should not tend to
break a helix that occurnisambtiad jght ot seduiencd; DNAiSSEQL B #WPes of secondary structure that

characterizes thgm%%?ﬁ%@m@&fcQg&(@&gg;&égé&gg%g&g@ Recandaand tertiary

structures are 2 oteins, Structures and Molecular Principles (Creighton, Ed., W. H.

Freeman anf Cotip a8t o SR R AP SRR P TR PSR SR o RS FRE B P EHRAEH and 0.
Tooze, eds., Gademd-Ruishsitiznggdd@andagkachlaEc¢198 1) etpel Thesngtotpedcatidsagicecd®4:105 (1991).

The specific bindjng agentmalecesehibisipurniion. thatrie Rrieerlidegi-a@peptide substitution

variants may have up to about ten to twelve percent of the 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, Lambda Light Constant domain Protein (SEQ ID NO: 46):

15  GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVET
TTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

The specific binding agents of the present invention, such as the antibodies,
antibody fragments, and antibody derivatives of the invention include those comprising,
20 for example, the variable domain combinations H6L.7, H5L.7, H4L 13, H11L7, H4L7,
H10L7, H5L6, H2L7, HSL.8, H6LS8, H3L7, H5L4, H4L12, H6L6, H41L2, H4L6, H414,
H5L11, H5L1, H4L11, H5L12, H5L9 having a desired isotype (for example, IgA, IgG1,
IgG2, 1gG3, IgG4, 1gM, IgE, and IgD) as weil as Fab or F(ab’), fragments thereof.
Moreover, if an IgG4 is desired, it may also be desired to introduce a point mutation in
25  the hinge region as described in Bloom et al., 1997, Protein Science 6:407 (incorporated
by reference herein) to alleviate a tendency to form intra-H chain disuifide bonds that can

lead to heterogeneity in the 1gG4 antibodies.

Additional Useful Sequence Information

30 The following sequences of the IgG1, IgG2, 1gG3, and 1gG4 isotypes are used in
combination with the variable heavy chain sequences of the antibodies of the present

invention to make a specific desired isotype of said antibody:
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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, 3513, 12, 11, 10,9, 8, 7, 6, 5, 4, 3, 2, or 1 amino acid replaced. Derivatives of Specific
Binding AgerWé) 2009/ vention also provides derivatives of specific bifdihg #J&tt Yok peptides.
Derivatives include specific binding agent polypeptides bearing modifications other than 5 insertion,
deletion, or substitution of amino acid residues. Preferably, the modifications are covalent in nature,
and include for eXiamRIZ&bmical bonding with polymers, lipids, other organic, and inorganic moieties.
Derivatives of the\ B eBHSVIRFGVHIS s EpaErMaliCOrews® viFrestaimgdvwalidifa ot scspatifitabinding agent
polypeptide, or MW%%WWMW@&WWW&WWWWWM@RHM cells,
tissues, or organgcnewaeﬁwmma@@m&%wmmw i 8§é’ modified to

include one &r mBr&NALEHSPRIIE @r"é’f@a‘@hﬁéﬁi UENAECE I oxyethylene
glycol, or polyprahyl {%iggf%g éﬁﬁ@g F 1,144,
4,670,417, 4,791,19 t%er use 0 ymers nown inthe a |nc u e

monomethoxy-polyethylene glycol, dextran cellulose,
10 Human IsG2

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCP
APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVH
15 NAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKT
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

Human IgG3
20

ASTKGPSVFPLAPCSRSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTQTYTCNVNHKPSNTKVDKRVELKTPLGDTTHT
CPRCPEPKSCDTPPPCPRCPEPK SCDTPPPCPRCPEPKSCDTPPPCPRCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOQFKWY VDGVEVHNAKTKPR
25 EEQYNSTFRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKTKGQPREPQ
VYTELPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESSGQPENNYNTTPPMLDSDG
SFFLYSKLTVDKSRWQQGNIFSCSVMHEALHNRFTQKSLSLSPGK

Human IsG4
30

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCP
APEFEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVH
NAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKA
35 KGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHY TQKSLSLSLGK

HC sequences of the antibodies of the present invention as an JeG2

The following sequences represent the heavy chain sequences of the antibodies of
40  the present invention as IgG2 isotype. The light chain sequences remain the same, which
are provided in the Examples, The underlined sequence portions represent the IgG2
sequences:
H2
EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVYSYISSSGSTIEY

45  ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDLLDYDILTGYGYWGQGTLVT
VSSASTKGPSVFPLAPCSRESTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHT

FPAVIQOSSGLYSLSSVVTVPSSNFGTOTYTCNVDHKPSNTKVDKIVERKCCVEC
PPCPAPPVAGPSVFLFPFKPKDTLMISRTPEVTCVVVDVSHEDPEVRFNWYVDSG
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150r other carbohydrate based polymers, poly-(N-vinyl pyrrolidone)-polyethylene glycol, propylene
glycol homopolymers, a polypropylene oxide/ethylene oxide co-polymer, polyoxyethylated polyols
(e.g., glycerol) and polyvinyl alcohol, as well as mixtures of these polymers. Particularly preferred are
specific bindi§ AYEACRISducts covalently modified with polyethylene glycot TBESE¥Ha#Hts.
Water-soluble polymers may be 20bonded at specific positions, for example at the amino terminus of
the specrfrc brndrng agent products or randomly attached to one or more srde charns of the

1 R ; 0 NGAEN X6

FREAH Yers A hivar A%y, : : THARR-SHREdiesHanthe employed
to manrpulate mIﬁﬁﬁt properties of an Ang 1 and / or Ang -2- specrfrc antrbody, such as the affinity of
the antibodySfor its target. These strategies include the use of site-specific or random mutagenesis of
the polynucleotiq% 30 molecule encoding the antibody to generate antibody variants, followed by a

screening step d@@&ﬂ%&btﬁ%ﬁ@ﬁ@@éﬂ%@fﬁ%%ﬁﬁ@%ﬂﬁ%@dsﬁh%‘ﬂﬁaﬁ@ increased or
decreased affrn|tyDSVKGanmmememoshwmmmmmmvstrategres are

and can be targeté&d
and 5referencesNH&ERY. Y Y RERIHRSI GRS , oY ad -
be producetbby @&&gicting random or srte directed mutagenesrs to srtes in the CDRs that correspond
to areas prone to "hyper-mutation” during the somatic affinity maturation process. See Chowdhury and
Pastan, Nature Bjotech, 17: 568-572 [1999] and references 10therein. The types of DNA elements

& .
known to define ﬁyper mutation sites in this manner include dlrect and inverted repeats, certain

T

consensus sequ@?’f@é?‘é% Steie § @% uences
include theggtrah%gﬁgkggg% s)f’gﬁ %rG and the
serine codon AGQ(F n ere) |nvention
includes mutaget i i S target These

strategies mc'udewﬁﬁﬁm sﬁéﬁ%ﬁ@i‘ﬁqw %@ﬁdﬁﬁﬂ@dm&@ﬁ%ﬁﬂd&ﬁgﬁ@%ﬁ of the CDR
regions only, MUATARRIE OB RAPEEPSUR EXNRRREOD SIoREETIB T2 IR enesis of
framework 5egioRE A ARy A ATRRIELRB 0] ReSR AR ORC e R TR eaRRR AR L T Rdc@ntext could be

random or site-difg - Definitive delinéation of the regions and identification of residues
comprising the binding site of an antibody can be accomplished though solving the structure of the
antibody in question, and the antibody-ligand complex, through techniques known to those skilled in
the art, such as ¥a®y crystallography. Various methods based on analysis and characterization of
such antibody crysial Rostissivesars knswnsthessvehaiiihrdpeatand cenmbsesmpiayed, although
not definitivis} to APEMRGRIERESRDEL.CDRLEGONES IRAENPIOS TTARER. GRYIHGGY Gls\édQﬁé‘thdds include the
Kabat, Chothia, KﬁMW&%ﬁfﬁ&ﬁﬁ@?ﬁ?ﬁéﬁ?%@hﬁ@d@ﬁﬁ%ﬁq% @ggg Y%?rce variability
and is the most %ﬁéﬁ%ﬁ%g&% bR A PM . l,tplelc Acids

Res, 3028: 214- &(f?z@@@)]vvherﬁmth@d&fﬂmmnmbmdmsmb@atmwmﬁmm loop regions.

[Chothia et, J MoV BidiLYSBIFYPSDIA B O8N TORBHN ETER M GRS SBAZY BATFVDKSRWQQ
GNVFSCSVMHBEALHNHYTQKSLSLSPGK

Hii

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWVSYISSSGSTIYY
40  ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDLLDYDILTGYGMWGQGTLV
TVSSASTKGPSVFPLAPCSRETSESTAALGCLVKDYFPEPVTVSWNSGALTSEVH

TFPAVLOSSGLYSLSSVVTVPSSNFGTQOTYTCNVDHKPSNTKVDKTVERKCCVE
CPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTFRVVSVLTVVHODWLNGKEYKCKVSNKGLPAPIEK

45 TISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE.
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83 (1989)]. The AbM definition is a compromise between the Kabat and Chothia definition. AbM is an
integral suite of programs for antibody structure modeling produced by Oxford Molecular Group [Martin
et at, Proc Nail Acad Sc! (USA) 86:9268-9272 35(1989); Rees, et at, ABM', a com uter program for
modeling vartaBIEEYI6HE of antibodies, Oxford, UK; Oxford Molecular, Lt’(ﬂ?]”q'gﬁg ﬂﬁﬁlghlte models
the tertiary structure of an antibody from primary sequencing using a combination of knowledge
databases and ab initio methods An addltlonal deflnltlon known as the contact definition, has been
recently introducBHXEMactE g de s A Lol =l et Y sed on an
analysis of the avaESfe complex crystal structures By conventlon the CDR regions in the heavy
chain are typically referred to as HI, H2 and H3 and are numbered sequentially in order counting from
the amino terminys to the carboxy terminus. The CDR regions in the Iight chain are typically referred to

as Li, L2 and L3 '@nd are numbered se entlal in order countln from mino égrmlnus 10to the

carboxy terﬁnu%&{‘,ﬁ%ﬁ%@ﬁ%ﬁﬁ%}% 5@;@2 @ﬁé@éﬁ,ﬁ‘gz y MWcally starts 4

residues after a GyssageotaipgPHng A@Mdeﬂmm@wpwgaﬂy resrdass;later
according to the Kapaitefiaiionsie vty bgusalyioreweshaya b xiyRicREY E REMakbut also
Trp-lle, or Tip-AlapHeeiensii ep 5 is pppiedbaialy dRtodvrtvresisiuesmocovdinguetie AbM
definition while the,Ghoihiafefntionrerciudes thelestdopsidueseykc ke XHaR A2 typically starts 15
residues after the-egd-atddiraneorergrpdhedahatandrAlivhdetintiom Themesiduesoreceding H2

are typically LeusgduxirpeiiasEile butthere sxe pupushapobyaniaiionsvid 2 nsitypiealiydoiowed by the
amino acid sequereesg0 Lys/Arg-Leu/lleNal/Phe/Thr/Ala-Thr/Ser/lle/Ala. According to the Kabat

definition, the length of the 112 is approximately 16 to 19 residues where the AbM definition predicts
the length to be typically 9 to 12 residues. The CDR-H3 typically starts 33 residues after the end of H2
and is typichily pE&eded by the amino acid sequence (typically Cys-Ala-Arg). The H3 is typically
25followed by themmmdmmmmwmmmmmgeananmsbmws to 25
residues. Th@E@BF@EJFT %@g Pef»ﬁﬁi%?té‘ Y@éﬁﬂé@ﬁ%{fhﬁﬁﬁl@ u" 1®llow a Cys.

N

residues after the-eRg-oH Jencraliy-foli 2HePhe. The
length of CDR-L 2RErSEEEEMLRS SRR 7 PESRES idues after the
end of L2 and tyétégﬁ}gfollows aCys. L3is typlcally followed by the amino aC|d sequence
Phe-Gly-X>X2%-Gly. The length of L3 is approximately 7 to 11 residues. Various methods for modifying

antibodies have ?‘ﬁﬁnnqeaﬁ%'PrQQﬂg ek Eor Eg-égmple U.S. Patent 5,530,101 (to Queen et aL, June
25, 1996) describes methods to produce humanized antibodies wherein the sequence of the
humanized |mmunogIoB’EJﬁﬁ%@éﬂ&}‘ﬁ]‘?ﬁtﬁ%ﬁ%‘ﬁ@?&@Wtfﬁ%?ﬁ@%%ﬂﬁsm%m&al to the
sequence of the siohamirmmuviogiobddnasad efdiavibdotibl sueigion fanyevonkvakistdh humanized
immunoglobulin ehain Wy, h‘é‘é@t%%%'%é&c@aéqgé&‘?&é%ﬁ%G%hﬂ%ﬂpv%éﬁﬁe (B L0the donor

immunoglobulin framework that are, e.g., capable of interacting with the CDRs to affect binding affinity,

suich as ondtbr rGHBAARRAEB ST %r“réeﬁ‘fﬁﬂ%‘tj‘i‘&t%tfgz Y AHEED 2 PRI ROy
immunoglobulin or tiraSeemithin @voebSrangdtroans aSapladicged bijhmale &ylarwiedeling. The heavy

and light chains mav.gaeh Re.dRsuReshY-LsiRg ABKRRGRLALOEMPSIOMSReSitign.griteria. When

combined into an i ct antibo 5the humanized im obulins of the present |nvent|on will be
substantially n Onanrtll ody, an Fe¢ f?c}/maj:'n can prmmieqonger hairtpurg: oglincorporate such fp nct?ons as F

The residue after e SR Fyr-Gln,

Trp-Leu-Gln, TrpPR&-GIHSGEER M0 17

residues. T lep R EOBRYPERS i Hodie SOt Ve Ao TOHO RS IS B ) ctIy with a

Cys residue folloWEe by 25-5¥imb Geide tHeh | -,Md.-:' PHECH \" PGLRE '.------. 16
vitil

receptor binding, Protein A binding, complement fixation and perhaps even placental
35  ftransfer. [Capon ef al., Nature, 337: 525-531 (1989)].

In one example, the antibody hinge, CH2 and CH3 regions may be fused at either
the N-terminus or C-terminus of the specific binding agent polypeptides such as an anti-
Ang-2 Fab or Fv fragment (obtained, e.g., from a phage display library) using methods
known to the skilled artisan. The resulting fusion protein may be purified by use of a

40  Protein A or Protein G affinity column. Peptides and proteins fused to an Fc region have

32



immunogenic in humans and retain substantially the same affinity as the donor immunoglobulin to the
antigen, such as a protein or other compound containing an epitope. See also, related methods in U.S.
Patent 5,693,761 to ?bueen, et aL, issued December 2, 1997 ("Polynucleatides encoding improved
humanized ir%r?la?ﬂgﬂ iSﬁﬁins"); 20U.S. Patent 5,693,762 to Queen, et at, E%ﬂ&ézﬁf’é’é’gm%zer 2,1997
("Humanized Immunoglobulins™); U.S. Patent 5,585,089 to Queen, et al. issued December 17, 1996
("Humanized Immunoglobulins”). In one example, U.S. Patent 5,565,332 to Hoogenboom et at
issued October Psemiuws FPrdtRitasrPEruiimerREnitbife d Yo Bandhr RIS BPEERH describes
methods 25for thdspraduision af BantdptcieBoentbratitiecchyifragnidmtsiativolv v &isimilar binding
specificity as a parenl AAUDRAY RYL WG DRYE IDErSRSES HMAN AAGEHSER Hiipapized

antibodies are obtained by chain shuffling; using, for example, phage display technology, and a
polypeptide comirERTE eI ARGy PRSI AT B F R B S An{&H S ftibody specific for an
antigen of inferesgisgoinbinadewitiea. régertowrspik 8bwm antiooaripheimdattasg figtiotiedavy) chain
variable domains, kybiginainings thala's shemificiidhs-anjaenibiereshaiediapified and human
chains from the selected Pairingts are compined with a repertoire of béjman fgﬂ]mghljn}entary variable
domains (heavy SPHIRD N2t sSSR S5288 MsBRE SPREBRE oM S neHAlifan antibody

is combined withd $ePatetoie. GtASBPONBATF partd o fsCBRIdtherlhiirarp85 antibsdéetc From the
Lesulting Iibra;]y %&@%QQ& slnlypﬁ iderdiae ,@hymdﬁmz@ﬁdﬁ%ﬁ@tﬂaﬁcusﬁeg&d%ml no‘I]I f
umanizin uffling step. Alternative iS secon is eliminated i ybrid is already o
sufficient hgtllﬁanﬂ&%gpéé &FRE"5R %ﬁaﬂfé}%% éﬁ‘f@%lﬁé.ﬁﬁ%fﬁ’o%g ogizrgﬁ%g#rflgtga%&n to increase human
character are also desdientiSatbattics WirnmthFERS df desion I Boulagd Go8)emthedistier example,

United States Pajgph 824 48 t9staieopale issisady il 2t 2000 dgsatipasiva, meibed for making

humanized antibodies %ﬁg}t@ﬁytutlng %&PR amino, am%se uence fé)r tk{lelc%rﬁgg%pgmg human CDR

amino acid sequ%rﬁggaﬁ r suﬁ%etlctiuﬁng d?—gﬁgg'r‘rtfinsgeauaesxeqﬁencae Yor the corresponding human FR

amino acid sequéhees -ATAS28ABEhEY ekeainpientyoSthisdyen iBoTEE 8Bk Sadiateka et at, issued June

16, 1998 ("Modifiog BriiRedyy akrblacamainse daseihes metadafor isleriifiingnibrtamino acid

residues of an ant'pgd var&able domain wmch may g)e m di[i%d without irfgin@ship% the native affinity
. LGB £ ragiolsotopes, cngmoinérapeu rugs (Imcluding proarugs), paclteria XInS

of the antigen binding démain WhNE reducing 115 Immuro emcﬂy%/wtﬁ respect to a heterologous

species and metffBdRsFBEqIERTE NN tHEsE PSPt SiatbReRt (RENSERE - dSinesRS Witk Jare useful for
administration tochateiglegouREBPRCiS myRAsalsi tdxths RatembanBan), 69, tadmititigkasissued February
9, 1999. As dlscusseduéna%g &l g%(%i%%eg%y dy ﬁ%r@&X@%&%%@Q%%%WO in the art is

typically designe%rt  achieve inc eased Inity‘for an antigen and/or reduce immunogenicity of
the antibod§din thARERDBANG s Hkeadp RIS PP RuRG ARl AR B RS bS ORI Huified to eliminate
glycosylation sitesipandenia incpesise affinity-gbiife antbodd pfoiningadiategntigend GO et at, Mol
Immunol 301136%5&&’1%%%99&*31@%??4&%&9%% SR AR HEBARINGs at¥REHGRITSHZAtoN.” and

"veneering/resurfacing” have produced humanized antibodies with_greater therapeutic potential.
[Vaswami et at, AHAEIHSEANIET SYPASH ARSIt ik fRGE) PRUGE AR L PP 1%t Engineer
259:895-904 (198g)jobek: pldpnubBotlatant Gl ik 0350t b aetmaieaidateisstiegtiabedn2000, which

describes @?thogg%yf{?rlﬁes?ﬂla&?ﬁmgeﬁm%?ﬁgi@fé1lW§HL%iHbQ§§dﬁﬁ£Q£E%§ simipiehantibadyd

immunogenicity by reducing the number of foreign residues, they do not prevent anti-idiotypic and
anti-allotypic resBoRSESEIfARHEOPRSHEY administration of the antibodies. Alternatives to these
methods for reducing ifiraunbgefiity o8 udsusive drim@iitancbelyatptidenprakaisegits): 3663-71
(1999).  In mapy inskaRfe e UMANZRGARRACIRs IR R A R3%:6{, anticenoissding capacity. Itis
therefore preferable to "bacll< mu%te"tthtefh mtanize atntibofotlg/ tg incAJde one or.more of the amino acid
residues found it &S g RoLY AR ST RE A AR B R AR O § %Sf gnf’ﬁ?(f‘o'_creé?‘o'rneg 8%&%9 affinity of
the antibod§9 Seeolimeptidenapibpeteiith scardSes Ivtaromptuioonair 0dsrdtinggrokian-Peptide
Specific Binding Agsnk AnsirasipeptedaMimaliegseful in dimer formation/stability).
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

35  species to permit the recombinant expression of 2 protein in a heterologous host. Another
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Furthermore, nonpeptide specific binding agent analogs of peptides that provide a 5 stabilized
structure or lessened bio-degradation, are also contemplated. Specific binding agent peptide mimetic
analogs can be prepared based on a selected inhibitory peptide by replacement of one or more
residues by noRpEbtit& oieties. Preferably, the nonpeptide moieties perffittHEPEEE o retain its
natural confirmation, or stabilize a preferred, e.g., bioactive, confirmation which retains the ability to
recognize and bind Ang-1 and/or Ang- 102. In one aspect, the resulting analog/mimetic exhibits
increased bindingsefiirisiTopiishL inchiday shexdgiprohen dnamnslosrathethidasitmairayeitason of
nonpeptide mimeticanalygsitops) wiasiiadpdmgrRgentpapisesiedesathadiomMachman et at, Regul
Pept 57:359- 37 ; ired, th ecific bindi ent pepti f the invention can be
modified, for ins%%%%%%ﬂg Ig(‘:%gé)%ﬁl(g)en?ugﬁ%lﬁfgﬁ? géﬂt%%g)@%ﬁc%\, %‘?gﬁ%%ﬁﬁ’({%?}?gﬁ%sn, or 15 by the
creation of acid é’ﬁ&i?ﬂﬁ‘%%é@%ﬁ‘é%ﬂ%s@%ﬁﬁ?ﬁﬁ&@&iﬂ’ﬁ? wchedelinkne sfdbscupng! oa@tslerivatives of
the peptidessof tRecineitionsitheapestdiatindingsagent aeplitesealae eapehssmgdified to create
peptide derivativ§§np%efr%@;gge%%{§!ent or noncovalent complexes with other moieties.
Covalently-bound complexes can be prepared by linking the chemical moieties to functional groups on
the side chains of amin%?ﬁ&&?d’éﬁ?ﬁ?i%ﬂ'ﬁ“?ﬁ’fﬁ@’%é‘&?ﬁ% s SR sEpettieyssmatitfe N- or
C-terminus. i tisetian, tiel sresaticipatetbih @hthia Bpe afetubigsling agankpapitdastcan be
conjugated 1o a ignEUE HOLBLIRHANG. AR ERTRGJoR adinlabs !/ (HRreseaRkighel, an enzyme

(e.g., that catalyzes a colorimetric or fluorometric reaction), a substrate, a solid matrix, or a carrier
(e.g., biotin'8r avEl PrEMIRRRoRexeiBrd iyl Blita s¥atos (Bl are i fidih g4 ntibody
mole_cu_le, whereﬁxﬁiﬁamt&@i&me@mﬂpﬁhr%}. COrprigeaa amﬁﬁﬂg@ﬁmchelegted from the_group
consisting of a ragiglahiels & INREsREaNIARE o AY LORIMSH B YPIRENA Salid WAk aad a carrier.

Such labels are well known to those of skillin the art, e.g., biotin labels are particularly contemplated.

The use of such TEUEEREX IR A5 IR W gsBiceP il e free i mmtneltrsatiff SPTE*amfles0U.S. No.
Patent 3,817,83 Pt 8¢ Platéntyitlem3;850¢ B2l s SieRatkniijohd08684& ahdibSyiRdtart No.
4,277,437. Qthegjabalz haionill heddsaillincinEs RSB RRkIMied oidadioaglive labels, fluorescent

labels and chemiluminescent labels. U.?. Patents concerning use of such labels include for example
U.S. Patent No. 8°8PFPE9% 11 Bt ERTNIBI A B0 830 ErBingl f598 986035 RIAGUS. Patent No.
3,996,345. Any dktinef@5péstideisroffthdgrézedipimpidntichehayroombkgeosighewotan pnore of any of
these labels. Meihpide; 0k MakingisPasificRinding:&eeNtscreases mPRATIE Qistdingragents of the present
invention that ar%C%(f?teins can be prepared by chemical synthesis in solution or on a solid support in
accordance with €onventional 5techniques. The current limit for solid phase synthesis is about 85-100
amino acid3Gn length. Mowaisalarbhessfid diggmarasigconmnhsres varhishestseitisbiddsehemically ligate
a series of ﬁmallegleaﬁﬁgjﬂejigr@ﬁmmau%ﬁwh l@&gﬁﬁ@@iﬁp@ﬁﬁ%@&%ﬂf&%&i{t@mﬁiﬁ@g&m%iz?rs are
commercially available and can.be used.in accordance wit own protocols. See, for example,
Stewart and You g BT BRu R, or gl b the bridiodoP sl e Togay: Tam et
at, J Am Chem S8tibetissei iy ipyogmn. \teshifiesign Sereids B3psmas TAmunegaibame Bakany and
Merrifield, The Peptdas,otess kiltiMpiciah) ofetxatlte Adasemitsphaas biNeig ¥gs WitB34; Barany et at,
Int. J. Peptigle Protel 705- : .Pat. No. incorporated
]%tl%!e@ ﬁggffagb?ﬁh ag%sz:f)’&:?glep%§§ﬁ]%%q&c§s % aé\lt?on‘? tﬂcglﬁh% 1% Eﬁé‘%ﬁa{g %9

herein by reference. 15S0li ase pe t _|$_metf1up S use a copoly(styrene-divinylbenzene)
containing O.1-1.‘0°W'%ﬁﬁiﬁ€§ﬁdlpalyﬂfé}‘? 9 é’ﬂt?fﬂﬁ%i%“f@?rﬁ'éﬁtf%’%%ﬁﬁth}/éﬁgﬁse butyloxycarbonyl
(t-BOC) or 9-fluormbydinetinyltusiecasharugl( B b@)apectbiction bémiplaa tamanggiro ofxie Both methods
involve stepwiseaﬁggéggmgg&;ﬁwn@p&ﬂ@% ml%gﬁbds;é added at each step starting from the

C-terminus of the peptide (See, Coligan et at, 20Current Protocols in Immunology, Wiley Interscience,

1991, Unit 9). On comp?é‘fﬁfrf”é%ﬁ@?ﬁf@ﬁ%&ﬁ‘i\ﬁggﬁst}efﬁ@@ﬂ?ﬁEHWEBﬁ‘Efe""&@ﬁiﬁgeéeprotected to
remove the3BOfEoperFidd © € ,aamip ocacishbiagkimy grivpsanc bidbifedfrormtivedyallymer by treatment
with acid at redugggﬁggm%w @ggmgqqggl A;QZG&Q%@Q@QI&M ﬂ}g%t@sgﬁlg%%g%t 1 hour at 0C).

After evaporation of the reagenis, the specific hinding agent peptides are extracted 25from the
polymer with 1%°8 gﬁ%t'g?:%'g%%ﬁﬂ”dﬁrﬁﬁ‘ [SiSSIBRITy8 SR SO SRS BNS TR AEIRY. This can
normally be purifiettfisptsiscintenheithadenantgbt filriatioarosr 8dphedioxie-EBongimgrspeaidstic acid as a
solvent. Lyophilization, efappsapeaitetacinns &f dasclumrwill yialktihe hemagepeous specific
binding ag%r%t pePtide or§e£tid§ deri\éative , W icftla gan then be chtaracterized tglbeLtjl(]:h standard
techniques as ami 165G %n%fl‘))/glassf'thlﬁag@lﬁﬁlgr%%rorﬁé Léef‘acﬁﬁﬁehlé’ﬁeﬁeecﬁ Thance |equid
chromatography, ultraviolet absorption spectroscopy, molar rotation, solubility, and quantitated by the
solid phase Edman degradation. Chemical synthesis of anti-Ang-1 and / or anti-Ang-2
antibodies, derivatives, variants, and fragments therggf, as well as other protein-based Ang-2 binding

agents



35permits incorporation-of non-naturally occurring amino acids into the agent. Recombinant DNA
techniques are a convenient method for preparing full length antibodies and other large proteinaceous
specific binding agents of the present invention, or fragments thereof. A cDNA molecule encoding the
antibody or fﬁg% AR be inserted into an expression vector, which caRGH HiABe%HEérted into a
host cell for 5production of the antibody or fragment. It is understood that the cDNAs encoding such
antibodies may be modified to vary from the "original" cDNA (translated from the mRNA) to provide for
codon degeneradytoraiseireaueeni Eiifectrebnolosins. iHaikersbiy td4PLenEacseferdifY a DNA
molecule encoding.andcBidnoeyBeastibg Matained using 10procedures described herein in the
Examples. Where it is desirable.to gbtain E Qlecu . CDRSs that the original
antibody molecule, oné}%gﬁng%lﬁé%nnﬁa?os %EB%E E%}a? ?ﬁ%%{éa% |§|%?1 yr lﬁ%‘%@;‘g E}%w%_ﬁ%t%yte library, etc.)
using standard tearshigeaes efeiihsh et rtetihshy CpR Y2 Mp s@GE i such screening
may be full Iengthhardadrcatpddcaks geehrsdineading thenabipartisneotihe eligimedmintibody, probes
Loagainst one Of BIPLe St Sa ieltktle %ﬁ@%@%@& SHinAL Aol Rady (i QleE;Syitable probes.

Where DNA fragments are used as probes hybridization conditions are those such as set forth
in Ausubel et. al VpsultertaBEFESH TArmtieeafar Bt Courriuttcel Bisndi9sg)). After
hybridization, thetebaddiat aantbacvbishe deaichctetiiapheesitiye faiodep@Rditbeantsuch factors as

probe size, expegiafhiamaIRoY GLBIARR nABFIRRPrliR AR ALIDLA Y BRINARCASE el and the

number of clones being screened. Examples of high stringency screening are 0.1 X SSC, and 0.1
percent sp¥at éet%gmperature between 50-65C. A variety of expression vector/host systems may be
utilized to contain and express the polynucleotide molecules encoding the specific binding agent

polypeptides of @JRQ,JQ‘{;?@E!QBﬁIEﬁﬁﬁ%ﬁ%H@ include but are not limited to microorganisms such as

bacteria transformed with recombinanf bacterio ha%e, lasmid or cosmid DNA expression vectors;
€l

yeast transformed with ‘&@é?é’fseefp%%?éﬁsrﬁ}@&%r‘gg?ﬁ e SRt PO IR IBRCTRGs expression
vectors (e.g., badelaiinis)d/ptanbgalitoystermssrdmsfectpdonatiihei ieetignassivnecians {g.9.,
cauliflower pRosaig Vil whaMYodObARER MARaiLA0viuRs LAIMEALH aosiarpetiaith pacterial

expression vectors (e.g., Ti or pBR322 plasmid); or animal cell s%/rf)tems. ammalian cells that are

useful in recombfTHRR LPSSALBRTURE LTRM BT B IRCAIRS AL &IRH T SR BI S HRPIHEd to VERO
cells, HeLa cells p@hingweitamsstathoviate (€ HEPreil irepe OB Sindils (geinnGos-7), W138, BHK,
HepG2, 313, R.IN MREKndehadaRinlAviioRidianthid93ells: aswel Rmhvatisiama cell lines as

described herein, Malmlmalian clelli_s are lrn;,:\é‘glrsreddforr fggg i%1&3& on gf EQQSS‘*, & eé:g; agglsding agents such
as antibodies anﬂ’%‘ﬁ f‘bo‘ﬁf’f?é"é’rﬁ’eﬁfé atare ﬁf_’pigéi YA ycosyfg[e'c? an ‘reqﬁlre proper refolding for
activity. Pref@rrednsaiomarientsdetlgdpepaeiEctbirdredpsntgtlyrfhisscelycnaanyBloirieedne. 5Some

exemplary protogeis fQfdthe fecanbipaniexntassiong ebdhasprcilia kigeing agaatReteins are

described herein pelow. The term "expression vector" refers to a plasmid, phage, virus or vector,
. Ereot. . . .

for expressing a po'iypepthle from a DNA (RNA) sequence. An expression vector can comprise a

transcriptional unit comprREPETEdseihsyAtiona Ge istidetatventnspific binding agent

products. Such specific binding agent products have the leader or signal sequences

25 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 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

30  contemplated, as are specific binding agent products with additional methionine and
lysine residues at positions -2 and -1 (Met *-Lys ' -specific binding agent). Variants of
specific binding agents having additional Met, Met-Lys, Lys residues (or one or more
basic residues in general) are particularly useful for enhanced recombinant protein

production in bacterial host celis.

35



10elements having a regulatory role in gene expression, for example, promoters or enhancers, (2) a
structural or sequence that encodes the binding agent which is transcribed into mRNA and translated
into protein, and (3) appropriate transcription initiation and termination sequences. Structural units
intended for M%W%ggf’%r eukaryotic expression systems preferably incltit& S r4YE &&quence
enabling extracellular secretion of translated 15protein by a host cell. Alternatively, where recombinant
specific binding agent protein is expressed without a leader or transport sequence, it may include an
amino terminal methionfhe iresidige alph st iererifi binding et seratts sevneadlititladved from the
expressed recombinantiaretaitetanar amidgranting snpeiif: bindingoagentmsoduciximanexample, the

specific binding agents ma Hbe reg binantly expressed in 2(9 east Lg%'n aco mercially available
expression systeIbe E B PR A L LS Sy G (A roaTr B B €80 A, following the

manufacturer's ifdtifbtisasS-trandesira s Bl Sesieniredist thevistes: Brodetiserbrebartifedaithirect secretion,
but transcripfion &f ibairinse dlisiskiveimyathaalcahobaxidase AONLyprosTaiecapon induction by

methanol. The secrete figoinding agent peptide | i crje ] hee east arowth. 5medium by,
e.g., the methodggtrjn 88%{‘3%%% gﬁégsgg%?ﬁﬁépﬁp e %%MID%%E mé&r’%ﬁé |an¥ Cell ﬁjpe\z/}rérgnaénts.

om bacterial an
Alternatively, theVEEN AY EFiEd &if 3 thecaisauiitehiisHbiniatepdsirie Rk P BELNS 8d 3o the baculovirus
expression vectdnqayolaaBiiBhisy MingeriSaqublieg eelEiily Bhiseediancaid/beatéed according to the
manufacturer's d{g&(ﬁ@gg&@@&%g&en) to infect 30Spodoptera frugiperda cells in SF9 protein-free
media and to produce recombinant protein. The specific binding agent protein can be purified and
concentrated from the rlr?é‘?]T&"E?éi@‘@ﬁ@bﬁﬁ%@%@%&ﬂ?%%ﬁmﬁﬁfifﬁﬁ’gﬁ%@&% “’he"emﬁﬁ‘“ernatively, the
peptide may be exjiieasddritudin:insasiisysttnsgasBebsysie nenterohrmisideax fresision are well known
to those of skil i ffiefthpdng: Sy SRSt/ aiRRR caflamicanucRahaguepsis virus

(AcNPV) can be used as a vector tg express foreign genes in Spodoptera frugiperda cells or in

Trichoplusia larvE&FHE LG RE B AR GG ERNdEREMhg sequence can be cloned into a
nonessential region of theuiths, aspich te thepalypedidesgiehtpandiplacebersiderecontoot of the

polyhedrin psomggh Suacesalis insepiemobigmsResiicinnging. ansekBeRiidswilbsender the 5
polyhedrin gene mag&t%/e and produce recombinant virus I_ac_klng coat Protem coat. The recombinant

viruses can be uBeEESHFELY"S R PYIHEFRP LRI G IPFHER BBILR BN REYRRINIEHPpEBRde is expressed
[Smith et al., J Viralotst G4 2088 Esigethaithisttad stRviits hadilgagt B eriuSA)GtaBacs-7 (1994)]. In

another examplepihe fANAisroRBGE-APGRUIBY-IE3RRAIfI6AIBing AYRNh Gp&Ptide can be amplified
by PCR and clone int%,(?n appropriate vector for example, pGEX-3X (Pharmacia). The pGEX vector

is designed to pr%0 S8 fusion protein comprising giutathione-S-transferase (GST), encoded by the

vector, and?q specific biibefnfesmnproterivdsdsdenopioes PRI fuitarkrihshBierdddamesivns vector's
cloning site. Theqarirearsifer fosRERCa RS REEAESipnBsiLINEIfaE BXAMPIREB, appropriate

cleavage 15site. tXNheglletSt%enes!g%i’f;grbindin% ent fuslon mgiet cai&&lsed SOlfeijMIE% ;a ilitate expression

or is otherwise ng?%gs!ra e as an atfé‘% men @%nﬁgaplgﬁ ide o mte?gg%,g%hoe recontbinant specific
binding agent fusisivstiste Athaalitpes Hreeeny BalwsihpreeerSTHOM AT URRHETUSNY protein. The
pGEX-3X/specifiedminiging agrat peplipespnsif ugbistimnsiumen iot@mingalidtichddue cells

(Strat La Jolla CA), and individual transformants, 20i d Plasmid,DNA f
il Lot O PSSO 0 GOAT, BN T

individual transformants can be partially sequence

confirm the pres&AERFFREASdEctbpbrRsreBThuhst adenirama Mipntidiehe akithiRert in the proper
orientation. Exprgssifisatif poky aualent ges spadeli fyaantnAnrgnipasikar Rait-Ang- 25amtikzedies and
fragments thereofpugingothe FeMNIAN SYSIRTE SR561PAE FRPURINAY FERMEe of the
invention are comprehended herein. Preferred polypeptide fragments display
30  immunological properties unigue to or specific for the antigen-binding agent so of the
invention. Fragments of the invention having the desired immunologicatl properties can
be prepared by any of the methods well known and routinely practiced in the art.
In still another aspect, the invention provides substitution variants of specific
binding agents of the invention. Substitution variants are generally considered to be

35  “similar” to the original polypeptide or to have a certain “percent identity” to the original
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25production 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 for such antibodies
are set forth in the Examples herein and in the following section. Specific binding agents made in
bacterial cell®H&)H&Hduced as an insoluble 30inclusion body in the bg&gﬁég?@ngﬁ‘ﬂézﬁuriﬁed as
follows. Host cells can be sacrificed by centrifugation; washed in 0.15 M NaCl, 10 mM Tris, pH 8, 1
mM EDTA; and treated with 0.1 mg/ml lysozyme (Sigma, St. Louis, MO) for 15 minutes at room
temperature. The?NaReRti¢e A dogluds e ssp Ay pretienvismincuy aemate aavrpasibIrstidryf eentrifugation
for 10 minutes atpbRKPAJX 43 kb wdaaic:findingidghanheontaisiwgspellehcap Bdresuspended in 50
mM Tris, pH 8, a T red. 509 cero rifuged,f m. at 6000 X g.
The pellet can beﬂgé%ﬁg{@%e%)é%ﬁ%@fﬁ?&%@g;’&ﬁgﬁ%33‘?@% ﬁ%ﬂég%%osg I%SI?’J%B%% ree of Mr and
CC. The specific Bhefejsagereeasinifbrther purified by fractionating the resuspended pellet in a
denaturing SDS polyaciytatindaedeiBambrockiat pdlypemides chh®cgetdignchievsaekedkin@d M KC1 to

Svisualize the projeig NGh ambe SxaIRRTANgIsCimRlyBingakiuning BYflBLiackino SDS. If the

GST fusion protein is produced in bacteria, as a soluble protein, it can be purified using the GST

Purification Moddf@'geHarHigkogy. Lesk. fnlm Atk Qe S Rsim Rty Mrey SG5KLER® of the recombinant
protein are well ktiovempottig Iefotskitk imiGastndtosiccn)|SBiiti T3, Baredechdsen foes, particular ability

to 10process thexgxpressederpielnpharadies corRinaesoiiansiatiogmeglificetiang that will be useful

in providing_protein activity. Such modifications of the po#alsi)eptlde include, but arenot limited to,

acetylation, \Carb SERiShS g Rio R PR Ao P 1 AR PSR HOMO BitFent host cells
such as CHO, HélidpDGIEIE88, GVI38;damiv@iess ITidensancehtidess &nchthdlilbekbave specific

cellular machineny ad BaehAAGIEHslMMEChan $RsINRePasy hanrlaieml Ackviigsand can be

chosen to ensure the ([‘.orrecthmEQifi(%atlon and processing of the introduced, foreign protein. A
number of select(oﬁpg)/gfe}% el b used 16 recover the cells that have been transformed for
recombinant protein prdiefetiohmstiots selisttionps ystecteineladepdyetndidenttylrhfred to, HSV thymidine

kinase, hyppxantiing=pidine Rbgapher hasiiransigmasnddandade tipephesrharibosyltransferase
genes, in tk-, hgprt- or aprt- cells, respectively. Also, anti-metabolite resistance can be used as the
basis of selection 5?%?%&8%%&'}? f:ozeﬁ%gsarreeéﬁfé a %de’?ob lrl’n&(]lffH’oatvrféia 2}1&0 IE?P WHiRF#8h¥ers resistance to
mycophenolic aciiefprees ginehteanfersmensttedice deteheirmideidiiiabsite Ba s81BeTgesonfers resistance
to chlorsulfuron; asrdyygEcawhighifveliaenirrscesistancedaiyer aRlven: Additionalirselectable genes
that may be usefu] inclyde trpB, whij cells to ytilize jndgle in place of tryptophan, or hisD,
which alows cel e e B R O o
identificatioffof tPAr&RERMHhBLASTRIBEAROy&IAS SBAJbtHvh abe/ade/itBiebiidtdfS- GUS, and
luciferase and itsssoibsisate, Tue s 130prigificadipin rng Refaldingm s petibicaBagingoAgents In

d itsrsulmboe The buks . i o
some cases, te spealicaRdnaAIRNORBNUEdNSIg assAUes dnssy A Ay g may need o be

"refolded" and oxidized IntG a pro%%r te structure and generating di-sulfi
biologically activ& RERIRGIE SxthredasML B fishlir i ¢a HErRB LTS o rREHENEEWA known in the
art. Such methodsnithcNukenéor Axahhplengxpastegdhixcadtdatine iipalypeptide agent to a pH usually

above 7in e presence gl AR AGRRLT G SHIPGIOMAIEAAPL0S .siIIALLR he choices

used for inclusion body solubilization, however a chaotrope is typically used at a lower concentration.
An exemplary chabiFapsinggplE e sisen of forseguencgieand this small aligned region

may have very high sequence identity even though there is no significant relationship
between the two full-length sequences. Accordingly, in certain embodiments, the
selected alignment method (GAP program) will result in an alignment that spans at least
30 ten percent of the full length of the target polypeptide being compared, i.e., at least 40
contiguous amino acids where sequences of at least 400 amino acids are being compared,
30 contiguous amino acids where sequences of at least 300 to about 400 amino acids are
being 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

35  ofabout 100 to 200 amino acids are being compared.
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5refolding/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 formation
of cysteine bridges. Some commonly used redox couples include cysteine/cystamine,

glutathione/dw 38?§@§ﬁ?cupric chloride, dithiothreitol DTT/dithiane DTT,Pgr{rﬂUf-Zm'gﬂ’éb?tﬁethanol
(bIVIE)/dithio-bME. In many instances, a co- 10solvent may be used to increase the efficiency of the
refolding. Commonly used cosolvents include glycerol, polyethylene glycol of various molecular
weights, and arginine. For eiaitibasteshatners gingorspm e SR Hguneseoter®or variants
thereof of the preseniriity entioscoRsinidiaduifivayawdeohmpieptidssdoe wiadh kinoperedox tageeadefl skill in 15the

art. These technigueg invalveat ang-level e LRI ARgtionalinp #4ibs Rolipgrtss,and
non-polypeptide fractions. Having separated the specific bindin aﬁrent polypeptide from other
éﬁﬁéc

proteins, the polgpdpHie grfstefeertans e Uries? Pulthaleer SFRatL SRLBRIRER lectrophoretic
technigues tb achipvweepaigipdmite OnhplietetpricHibatbn kordourificatianctegh dimggeh dity). Analytical
methods pa”icu%¥r§%§ﬁ9g&a¥’0§‘{ﬁﬂ\%?§g@$mecﬁi§g&}éﬁ%ﬁ%Eyﬁ%giﬂgmaﬂ%m@&e are

ion-exchange chromatography, exclusion chromatography; polyacrylamide gel electrophoresis;
isoelectric focusittg. HagaR ufaPﬁ/S&?ffc?éﬁtlﬁ?@fr?éﬂ%%&ﬁ@ﬁﬁ@%@&mgq@ﬂd&g&ﬂfet@ﬁ%uid
chromatography merteutn daditp0 s¢0 ext@in) asp e ¢ ek theipresarityi (wiznb dn:eotigdrih8 timespurification, and
in 25particular em@g%m&mﬁ U&ﬁa%&»‘ staniplificalion, ehai enaoded sreaific Binshingagent protein
or peptide. The term 'purifjeg specific binding agent protein or pe%géie" as used fi’1"|’%§ein, is intended to
refer to a compo&fih “FEBIREIITHEMN WP CBRTBINRNIE SR SR EmER L it BHRHing agent protein or
peptide is purifiechtuparsprimghie(sedddavbafl dtsrhattirally JobtanSdaerstated Arputified specific binding
?hgent protein OIrt 9@5@@_@ﬁ@@(ﬁf@ﬁ%@ﬁ%@oﬁé@fﬁd@@aﬁﬂ@ﬂgﬁlﬁjﬂﬁmg@?ﬁﬁﬁ{@%&c{?l’?&eptid?f,_ frg_e (fjr_om
e environment in, which it may natyrally occur, rally, "purified" will refer specific binding
agent compositio#ﬁ’rgét& H é ]géléﬁ) 1§ ?ggi{é%r t%ef%ti‘i)l%}?g%%% é‘ng(?{}én\e}gW\g' S"‘%ﬂ%ﬁ% ponents, and
which compositidie sigesthmtially retains its expressed biological activity. Where the term
35"substantially purifieds isseebisAsionatignmilbiefartpon spalichisdigaganiocomposition in
which the specific lﬁﬂditﬂgfa ent protein or peptide forms the major component of the composition,

such as constitufflncg aboit b, Gbout 60%, about 70%, about 80%, about 90%, about 95% or more of

the proteins in the compdgsitim:\reglsqmnetddd fdeloBiahtitfiAtpthes dE®e of purification of the
specific binding 5agentoyitthedsacvuniio Biaseunh skik-om thenadindightofAhg gresent disclosure. These
include, for example, d ae”ipégail the specific binding activity of an active fraction, or assessing the
amount of specific bindlnéaagen polypeptides within a fraction by SDS/PAGE analysis. A preferred
method for&sessing tI%‘Wﬁ%‘lbf%{‘%%’édﬁfic binding agent fraction is to calculate the binding activity of
the fraction, to compareTitréshth@ctGhinding: activity of the initial extract, and to thus calculate the degree

of purification, herein sgeeeed b (Ald BUILEAION MUUBRL HTRGAGLGh R ised to represent the

amount of binding activity wi course, ependent upon the particular assay technique chosen to

follow the purificARGALRAT hribtrEr BRertPtr RagsPE s hR ARfRuBiPRIARY St RABRSRTIST peptide
exhibits a detectattedindinuiact vitih ibéaalgusrteahgip) esistitaliia Paigisehin. specific binding agent

protein purgigation will e well kKnowa IR H0ge Qf-skiln K5t S8/ RIAG. (L RXAMPle,

precipitation with ammonium sulphate, PEG, antibodies (immunoprecipitation) and the like or by heat
denaturation, folRAREASSPEARHASRIBHO RS matography steps such as affinity chromatography (e.g.,
Protein-A-Sepharose), ion exchigogibmg N dediationcrelergeqihaiy,

Comparison matrix: matches = +10, mismatch =0
Gap Penalty: 50
30 Gap Length Penalty: 3
The GAP program may also be useful with the above parameters. The
aforementioned parameters are the default parameters for polynucleotide molecule
comparisons.
Other exemplary algorithms, gap opening penalties, gap extension penalties,

35  comparison matrices, thresholds of similarity, etc. may be used, including those set forth
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20hydroxylapatite and affinity chromatography; isoelectric focusing; gel electrophoresis; and
combinations of such and other techniques. As is generally known in the art, it is believed that the
order of conducting the various purification steps may be changed, or that certain steps may be
omitted, and@t‘ﬂlnggﬂﬂsﬁ?ga suitable method for the preparation of a substgméﬁEVB%ffﬁébz%pecific
binding agent. 25There is no general requirement that the specific binding agent always be provided in
its most purified state. Indeed, it is contemplated that less substantially specific binding agent products
will have utility int@rEireEtodamdmgspamdistimcXaoiriray senteonffiisHag pytiselrg fewer
purification stepsiicamibaatidn il byaptilizingodifferentiformshekiha:samegeneml tperification
scheme. For exampig. I S0RnPLeRIaest (Nala, cAIoNIeXabANGS SlkmR. ARamalagaphy performed

I y "-fo ication t

utilizing an HPLC apparatus will generally result in a greater d" purifi an the same
technique utilizing™4otid heHTBFSTobT SPRPAET SRR PeTEtR SIS ERHID RIGWItRFE Hegree of
relati\{e pyr_ificat!o/h_imaysh@f@aﬁmnmws g’mt@iﬂym@@uegy@fb@amﬁiexbimm;agemhm_gmin product, or
in maintaining bigglipgacfvibalarpiaLTeed sRaTiGPIdRg AgRNGIBRLGICIN. It IS known that

the migration of a polypeptide can vary, sometimes significantly, with different conditions of
SDS/PAGE [Capaldi et‘4t "ESibRfErh BIgPRYY PR ESA AN 76 22852pfdher PabrRiiFtRBt efore be
appreciated thatfaticediffering:bilaairoShoiesisrodrmtiariyntheiaharEditinno A IGomteagtits of purified

or partially purifiggl ﬁp@f-@ﬁ%ﬁ@&@&?ﬂ%&ﬁ?é@,@c?&?&@ﬁ‘af?&?ﬁg&t-s(m%)vw“'ﬁmﬁagfmys
y

Immunological bindi_ngoassays typically utilize a capture agent to bind specifically to and often
immobilize e aRERPE A HERHHGEY PP pture agent is a 10moiety that specifically binds to the
analyte. In one embodifftertrofithieig ase htvaeshtidnot s tapehenageitiscarfantiyodlidr fragment

thereof that specificathutings Aygi AB4nd BessoimeRelaisalhingingiassays are well
known in the art [see, Asai, e%etgﬁﬁs}%ﬁéCellBﬁ)lo%, V(i)I. 37, Anti ogies in C]eII g?glogy, Academic

Press, Inc., New ¥8PK{4 8897 48 it A USRS G Bilsind R eey L & SIFEHAYCTUASL & Iabeling agent that
will signal the existéncal.oFthénbound donppleddoremes:inottralcaplereiatie nmamdanmtiggd i The labeling

ﬁgznt can he On@aﬁéoga%égﬁxﬁMaM?magﬂﬁmﬁhw@%aﬂ@g&ge&zl%rieﬁarﬂpcr@}%@heellaafIﬁ@hspecific ;
inding agent or a labeled anti-specific bindin t.anti . Alternatively, the labeling agent can be
a third molecule, S e&hﬁ‘?%@ é’Pﬁ?%th%‘%%’)?"z%gb%é Eﬁfﬁﬁg%%%'{%lhg%dﬁﬁ'ﬁgfg fhép labeling agent
can be, for examheidsa rant-reysesifiobindingurentaatibsdpbaniia deaniabel ®reoxecond antibody,
specific for the bpunRkSRENIRY: MaviircicadaheleRul sanrbesbauns B¥ afadihmolecule specific to the

species of antibqecrilie% (‘,’g,hifh ,ﬂu,theltsreeg(gcpt ea;gi,bgo%&s am 5nber of. For example, the second antibody
can be modified With & detectabie moie Yy, Suc assﬁlo?ln, Which can then be 25 bound by a fourth
molecule, stth as enzytifepaiosied Steefaming sedne! troternsycapupisostigdestitady binding
immunoglobulin gansiantrasicREsSeN2% DRIRINLAIRILIAIRIS 52ifeay-alse heisashiasie labeling

agent. These bind'uag Egot ins are norma‘ constitugnts of fh ceII.V\ﬁIIs of streipt(%coccal bacteria and
o acid,and other unconventlo{la . f'umm% act smaﬁa ﬁoeBc fmta ec mr?one ts for .
exhibit a strong non:immunogenic reactivity with immunoglobulin constant regions from a variety of

species [see, geRehaytBERMahstpEsenyinvaTiionoExamplend eurenel osl yERtacifhigpiee. Mod Pathol,
10:585-591 (19%hhout limiiokiGheMtheiGasaERMMRL eR206HpYeaRipgesieps may be required
after each ?gmbinatio%%rea nts. lgcubatié)n ste(ps can vary from i%bpaut 5 segonds to several hours,

1t 1C a IpET}dInIC 3¢ aminoacaprioic aci mMino REOIC AC1 .
preferably from about inttes ¥ about 24 hours. owever,’tﬁe incuibation time 35will depend upon

the assay formanaisRRuRGH A snEvrRitcHS euftcErtiagbiyriaatidissirREnsually, the assays will be
carried out at ambagiidpimpier atideli alinopigpidhie paanbehsonchicted-auelhamnge of temperatures.
hyroxylysine, allo-hydroxylysine, hydroxyproline, isodesmosine, allo-isoleucine, N-
methylglycine, sarcosine, N-methylisoleucine, N-methylvaline, norvaline, norieucine,
3G orithine, 4-hydroxyproline, y-carboxyghutamate, e-N,N,N-trimethyllysine, e-N-
acetyllysine, O-phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-
hydroxylysine, 6-N-methylarginine, and other similar amino acids and amino acids {e.g.,
4-hydroxyproline).
Similarly, unless specified otherwise, the left-hand end of single-stranded

35  polynucleotide sequences is the 5' end; the left-hand direction of double-stranded

39



A. Non-competitive binding assays: 5Immunological binding assays can be of the non-competitive
type. These assays have an amount of captured analyte that is directly measured. For example, in one
preferred "sandwich" assay, the capture agent (antibody) can be bound directly to a solid substrate
where it is imOBIZe¢ ¥ hese immobilized antibodies then capture (bind FcﬁT ?ﬁgﬂﬂmé@’ent in the test
sample. The protein thus immobilized is then bound to a 10labeling agent, such as a second antibody
having a label. In another preferred "sandwich" assay, the second antibody lacks a label, but can be
bound by a labelelvaHtBRH spsmenestsrefpmipbuiasiby théirspitied reshestiorAfthéestcond antibody is
derived. The secafgtiantbadyeal Fnparaheipedifiednvitoadbiactabihmooieiycseckegsehistin, to which a
third labeled molagyles camepaeilically Rinth.Heh.A3 slishiavid. e Hip andane
15Antibodies, AL oratory Manual, Ch 14,"Cold Spring Harbor Laboratory, NY (1988), incorporated
herein by referent#&)? Bf %ﬁ%‘éffﬁ{}@'@hﬁﬁfﬁfﬂ%ﬁ?ﬁs IRRFITGHB RSGHEAF BN ARG CASSEPOBS M be of the
competitive typehElNansmamitinh2galradyie prasant i thaRdamplevwiicheastine thelkreadydy measuring

the amount of an,added @ﬁ@yﬂﬁ displaced t@is%%%ﬁ%%%ﬁ%n@&m a capture agent by the analyte

present in the sample. In one preferred competitive binding assay, a known amount of analyte, usually

labeled, is added to the“SAFAPRISHAIAR AP R iR AR A CRerS A R IB RIS capture agent).
The amount of |aeeledcdd atyidecsorinchiodigantibodyrermubbgehedipl ppaitonaliecihe concentration

of analyte presentin the sample.(RseriRpRY §adhana.Antibasies AubaharatonMaapal, Ch 14, pp.

579-583, supra). In another preferred competitive binding assay, the antibody is immobilized on a

solid substrite, TRESHSLIYBESHREN Homeed 1 8 YREBody may be determined either by measuring
the amount of protein preseailyrraprogeiesdntiodytectvplekingr GOatterast valyommereadering the
amount of remaigjng Efg,r];g,qml_exed protein. The amount of protein may be detected by providing a
labeled protein. See, Harlow %Qd L%n%, Antibodies, ,?\ aboratory Manual, Ch 14, supra). Yet

HARYG s K- Kilpe&Rlinfithi

another preferred complétitive 4 'swt n is utilized. Here, a known analyte is

immobilized on a solid 8ubstrate:tal kirdnph dimdtyst Béraftibddy, 85is added to the sample, and the
sample is cpntacted with the il@Rbilizedanalyte. The amount of antibody bound to the immobilized
analyte is inversely progortiongtl to the %mo%nt_of analyte present in the sample. The amount of
immobilized antibody mz;y be det&cted %Sdefétting either the immobilized fraction of antibody or the
fraction that remains inSolutiowsibresdbaionfhvragesbaiiredegione tHe Britibodly is labeled or indirect by
5the subsequent additign of aJakeled meiatt thad. specifically binds to the antibody as described
above. C. Utilization of Competitive Binding Assays: The competitive binding assays can be used for
cross-reactivity determinations to 10permit a skilled artisan to determine if a protein or enzyme
complex wiieh is recogfiz 8¥pBY1e, BpiemepiriingubtBwions ey imvelvadhe ixehangeefied protein and not
a cross-reacting malbauwe e ¥ teteuming whethanshaantibodisispe il biisrantigen and does not

residues may be introduced into regions of the human antibody that are homologous with
non-human antibodies, or into the non-homologous regions of the molecule.
In making such changes, according to ceriain embodiments, the hydropathic
25  index of amino acids may be considered. Each amino acid has been assigned a
hydropathic index on the basis of its hydrophobicity and charge characteristics. They are:
isoleucine (+4.5); valine (+4.2); leucine {+3.8); phenylalanine (+2.8); cysteine/cystine
(+2.5); methionine (+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8);
tryptophan (-0.9); tyrosine (-1.3); proline (-1.6); histidine (-3.2); glutamate (-3.5);
30 glutamine (-3.5); aspartate {-3.5); asparagine (-3.5); lysine (-3.9); and arginine (-4.5).
The importance of the hydropathic amino acid index in conferring interactive
biological function on a protein is understood in the art. Kyte ef al., J. Mol Biol.,
157:105-131 (1982), Itis knoivn that certain amino acids may be substituted for other
amino acids having a similar hydropathic index or score and still retain a similar

35  biological activity. In making changes based upon the hydropathic index, in certain
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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 15the binding of the specific
binding agents to the immobilized protein. The competing molecule also binds one or more antigens
unrelated to the gf‘fﬂ’dgﬁﬁﬁ'he ability of the proteins to compete with the biﬁgmg%’?ﬁgﬂéb@ciﬁc 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 mix. 20 D. Other
Binding Assays: embodimpatpbesnbsitytipifraniss prgvivkess el ddretAsIE detdtt or quantify
the presence of Auydbard JeeniABgbddinansampie whiid iechnituel genrehllecamiirnsesaseparating
sample proteins lrg&h@ﬁg};g&]gggﬁﬁ@ Qs the basip of molecular weight and 25 transferring the

proteins to a suitable solid support, such as nitrocellulose filter, a nylon filter, or derivatized nylon filter.
The sample is incubatet SAPPARABEAR s ke Tstawienat Lreemieansidinen Ahg-1 and/or Ang-2
and the reSLﬂting:mMeotii&lgetetﬁkeBhsiEheBgimpﬂbmﬁE$may;mdihe;ﬁl&d&hécbgﬁt&)l_yalternativgly may
be subsequently delesiathuainGlaRpad AolhpdesatsRrellsalinh i gatbody. S0BInding

assays to detect those Ang-I and / or Ang-2 specific binding agents that disrupt’/Ang-2 binding to its
receptor are set fBRAGTERE B HHISIBSHETEe- DiHBL R rats, the greatesasph NSRS or
antigen-binding fratmpéittsthee ploafiprasentimddntibe larkecpbilisefulfios thecei@gnosiscddsconditions or
diseases charactefi Ve I 21 al . -2 I I BRSO monitor
patients bein trgélpt%% %v%ﬁ%%ﬁ?%&%@%ﬁ%éféﬁgﬁgﬁ{gz&nﬁgﬁgs%%%%ﬁs or iniibitors of
Ang-1 and/b An@r-"écéfbtivity. Diagnostic assays for Ang-1 and / or Ang-2 include methods utilizing a
specific binding agent and a label to detect Ang-1 and / or Ang-2 in human body fluids or extracts 5of

cells or tissues. The spegific RIRIRS,AMPRIGA] DR BIRIBVALIAN GMAS s8R aith or without
modification. In a p,referred,diaggo I '

tic assay, the specific hinding agents will.be labeled by attaching,
e.g., a label or a &8P RIBAE +I%%36\ Wi‘ﬂ%{%gﬁ}é‘tﬁsgﬂgﬁé@ @ﬁﬁe%%ﬁ’&?tﬁ%?e%zg &re known, some
of which have bedef-BlrsaaypgiesCriiaczhdanine (mlpartérdae Methrosmat(ibdemioingsdsetful for diagnosis
of human digease,, iRfnatiety fkRIOCO!S feysRa UG RNGsHRNTY OF MfdeZ-PRteinsiiésing either

olyclonal or monocglonal antibodies specific for.the respectiv teip ar own in the art. Examples
ﬁ'ld)l/.lde enzyme-fi’r?l% ﬁ?neriﬁcﬁ!ﬁeo%%gﬁe 05%‘533/50{%1‘?%&??#5“ |&§%§§ﬁ%§g§%§%&\%é}i Iuorescencg
activated cell somisngRERs Pasofdouzitesivisnbriseriitisizodneminpertass apraipmis rifsnoclonal
antibodies reactivadguivies bparintesfaring eRitopRS IR Ag=laandiharAngnisdipaekerred, but a
competitive binding assay can be employed. These.assays. are described example, in Maddox et
at, J Exp Med, 1§§:T§fﬁ %?m%h%?aor%(ﬂ“ﬁg%parrgv@eﬁ 3%%%%1 81?Li ?g’g%ngéﬁs?érﬁgmmal or standard values
for human Afg-1eBhediemingorexifrasdomariddededi e mpyiglie derify PepEniieation can be
accomplished bypeiarbiningphoidysdiuasana ek @xtiactsftosphilatmalrtedsjegisppiefarably 20human, with

a specific binding ac Q%ofé’sf*% le,.an.antibody, to Ang-1 and! or Ang-2, under conditions suitable
for complex formgﬁ%% that ar&—gz7< %v&gﬁ k?\%wr? in the art. The amount of standard complex formation can

be quantified by comparifPRREARIRAGH s Enten et g g dntied known quantities of Ang-1 and
/ or Ang-2 protein, with both control and disease samples. Then, standard values obtained from normal
samples car.be 25compared with values obtained froﬂﬁg ples from subjects potentially affected by
disease. Déviation between standard and subject val0eSStggests a role for Ang-1 and / or Ang-2 in
the disease state. For diagnostic applicati&Bungeis-Bubsuiionsiiments, specific binding agents

typically will be labglefamiRiaeetectabiexemplaty Sthgidabastable MerkGABHRM@NoeNe
Ala Val, Leu, lle Val
Arg Lys, Gln, Asn Lys
Asn - Gin, Glu, Asp Gln
Asp Glu, Gin, Asn Gl
Cys Ser, Ala Ser
Gin Asn, Glu, Asp Asn
Giu Asp, Asn, Gln Asp
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Iie Leu, Val, Met, Ala, Leu
Phe, Norleucine
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30that is capable of producing, either directly or indirectly, a detectable signal. For example, the
detectable moiety may be a radioisotope, such as 3H, "C, 32P, 35S, or 1251, a fluorescent or
chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, or luciferin; or an
enzyme, such GUH) 9phosphatase [3-galactosidase, or horseradish ngf)’ VR ﬂéai;er et at, Meth

Enz, 184: 138-163, (1990)]. 35 Diseases
that binds to Ang-1 and / or Ang-2 that is useful for the treatment

f human diseases and

The present invention provides a specific binding agent

pathological

conditions. Agenfstthat modulate Ang}NefricieAls -2 binding acti

ination-with-other thefadedfitbdarilo enhapce

Vi, or other cellular a

hnlr fhnrannl |hr\ affocts
r.l 4 v

Ctivity, Smay
5 or decrease

be used in combination-with-otherthetapeuaic ts-to-enhane
potential side effects. In one asp¢g nv n |on° E}’o

TTITUT

\74‘(5%3 reagents and m¢

bthods useful

for treating diseétﬁ and-conditons—c Igéﬂkﬁyﬁu by undesirabte

etaUElldlIL Ib‘Vl:‘Ib UI A

Ang-2 activity in Whese—di’sea’seiwuge@ag%ers andotte

such as hyperplasia, psoriasis, contact@ermatitis, immunological

tonyperproliferative

lisorders, and infertility.

1g-1 and / or
onditions,
The

present inventionpaiso provides methqgddsot treating cancer in an 3

rdmal, including huma

s, comprising

administering tolt®e animal an effectivyéambian®of a specific bindil

h@Ghmgent that inhibits o

r decreases

Ang-1 and! or Anghk2 activity. The 15invention is further directed to

feethods of inhibiting

cancer cell

growth, including"ﬁi’nreqqeq of cellular 'Fﬁ’hlﬁbfratmn invasiveness |d¥ metastasis in hinl')gical
systems. Methods de-use.of.a-co & PR Invention o nhibitor o ergell growth.
Preferably, the n ;rt"BTPrJeeduce cancer %ﬁugrowth mvasweness,
metastasis, or tufn m gucal?,lbn as-mammals—20Methodsof-the-mvention are

also readily adaptable for use in assay systems, e.g., assaying cancer cell growth and properties
thereof, as well as idenfifgkiltpEaminan widbethlie sfféscerouneriebh yroenis of the ipentideeds treatable by

methods of the pressHt mhé@rnﬁiﬁﬁlgﬂﬁai%ﬁﬂl&i %@MamsmmﬂﬁeMmm@ B udaedon asample,

humans and other rlm tes asw ]I as r25 o nion anlm
. art may | entl 6 % & mo ec af ma
animals such as’rats,‘mice its and arm anlm sS4

Iss

e basa

Sepe a

and cats, laboratory

nd cattle.

Tumors or n’éoplﬁémef |bmtw@1g&fmmsdﬁ|§§ww@mw%ﬁltﬁ@ ﬁﬁmﬁb‘héaﬁeﬁaéf the cells is
uncontrolled and:-RERANASSY BnSHNRISHEN GHMENS AMRMERIGN HULAHIEKS Ake derosdmalignant and

may lead to death of the arganism. Malignant neopla r 30cancers are d| tin U|shed
growths in that, in aaﬁlfﬁ%l?ll idex exﬁqtg’lt'ul\éﬁaé gaéﬁé?&sg{éeﬁ'lm%lrsbrof? arrgﬁ%%a%t e ?narglnvaé

from benign

e surrounding

tissues and metJ@T&S‘?%‘W@F@G%Prﬁ%ﬁE\*&W? ﬁ@éfﬁra%@&%‘iﬂﬁ%éfeﬁféﬂ%aﬂﬁﬁt they show a
greater loss of diffesentiationi(graaiar-cadiftecantiagion s ctinty @i thizhoor garizelifartsalagive to one

another anglghei
treatable by the

dgggcﬂ,egues This property is also called

prER,

"anaplasia."

Neoplasms
nvention also include solid tumors, Le., carcinomas and sarcomas.

Carcinomas include thd¥sipnalnaaneskidshiathe %Fﬂfeavﬁ%t@ﬁﬂﬁ%ﬁa?‘ifmsmﬁf%\ﬁnflltrate (invade) the
surrounding tissukstiftgivadiseitcimiinsthpestidictnogancipemeaistarecdergimomasuderived from

glandular tissue, arwhighifarmiasasaanizeble glandulatstsiues: Ansherbiaagkcategory or cancers

includes sarcomas, which are tumors whose cells.are embedded in a fibrillar. or homogeneous

substance like eﬁﬁﬁtﬁ}%mﬁt EOFRREY & ATUTR 2o iy e A R IR S AR of cancers of the
myeloid or mphoigisysiesisilanphating Boukdiiedsinl yim ptiormaspafidl dtrecdbnomiktheitypically do not

present as a tuMQfMARGnidh &S SistrtiRANIREYASEHIRS Rid residues.

“ One skilled in the art can also analyze the three-dimensional structure and amino

acid sequence in relation to that structure in similar polypepti

des. In view of such

information, one skilled in the art may predict the alignment of amino acid residues of an

20

antibody with respect to its three dimensional structure. In certain embodiments, one

skilied in the art may choose not to make radical changes to amino acid residues predicted

to be on the surface of the protein, since such residues may be involved in important

interactions with other molecules. Moreover, one skilled in the art may generate test

variants containing a single amino acid substitution at each 4
25

42

esired amino acid residue,

The variants can then be screened using activity assays known to those skilled in the art.



10lymphoreticular systems. The type of cancer or tumor cells amenable to treatment according to
the invention include, for example, ACTH-producing tumor, acute lymphocytic leukemia, acute
nonlymphocytic leukemia, cancer of the adrenal cortex, bladder cancer, brain cancer, breast cancer,
cervical canc&P (’:ﬂ%}ﬁ?fﬁmphocytic leukemia, chronic myelocytic 15 leukBH A SeB18PaLLAt cancer,
cutaneous T-cell lymphoma, endometrial cancer, esophageal cancer, Ewing's sarcoma, gallbladder
cancer, hairy cell leukemia, head and neck cancer, Hodgkin's lymphoma, Kaposi's sarcoma, kidney

cancer, liver can8eth NIFgREAol e seft tasathrsinimmalie AYOth itk taperifo feaesttRifof, malignant
pleural effusion, selanomeedmespthelg o, patitfle Mmysanidresidusobiasio tndegitgmi, non-Hodgkin's

lymphoma, 200s f L[varian | gell reafieaapeer, penile
cancer, prostate %ﬁ%%?%ﬁwggf o gmﬁfga&\%ﬂﬂa@mﬁﬂu %%%%%g@ﬂﬂ? Gl el

astoma, skin cancer, soft tissue sarcoma, squamous cell carcinomas,

stomach cancer, BediUtaFdabrsed omirsrretipieth s Fom ST bR s s Edliter, vaginal
cancer, cancer ointthe arubaa reudth\Wetamsiid mhe enliieatienbion fisthartidutimyolk stsaldteherein in
reference to treag%%gg{&grﬁ%&%ﬁx@ga%ﬁm%m%mlMgg{gggd 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 agefSHMAP TS peklicetigns darhespittrete i1 hesredicHimidi regimens.
However, it will becuntieystoththabdhbiméthotuof the invention T§indtlimilied 106hE€hweatment of these
tumor types, but gxtenads 1o.any; seNAIumoyr deTMeeHiom ANYPERARA:3), SHSIeD Ragsers whose

invasiveness or metastasis is associated with Ang-2 expression or_activi%y are especially susceptible to
being inhibikld ol S04 AR ELE 13 HbATERE, HHELAEET Hid Fbrtisns 10 RHERRMBA can also be
practiced by inclddin@axihie/speciic biriiinhend ot of ahobinmentidGBEh@S e éitibody, in
combination with\anesher AiGeNGeEarsRRRRMAIRRGH IS RALALIS WA 3RaRN-EBMSRlQNal
chemotherapeutic agent. The cgmblgnation of a sge ific binding § egt with such other agents can

B8 i

potentiate the chBTHOH e r P& M B StREET MDA E UL NS YISl present
themselves in therprdhidzoftresitiidd praptiivreiddas beintyicaphisiehetsrcsaueretisaniiftoothe method of

thhe inventi%dA%&@mmh@%%umﬁg%&aa Eh@m% omlnguagiéia%ﬂa&mﬂsﬁlm&g;@.ntimetabocljte?,
ormones and antagonists, radiojsotopes, as we natur ucts. For example, the compound o
the invention car? E‘)%g%: iy .f)s‘?régré’ést\?\ﬁ oat?llﬁBﬁ%kgas?%ﬁ%aa%eg%}ggﬁﬁéfﬁoég &{F%é‘? %rg]thracycline
analogs, nitrogemmrdisithiifs ef aehoadacy stphios prrdrdickthe paisidihaumbated Sostsohiths 8-fluorouracil,
cisplatin, hydroxygraaptasalapebitsnnaltiaken dayathatic denvatives: aagd, theilika4Asanother
example, in the e.of mixed tumors, stich as adenocarginQma of,1 ash,_where the tumors
eindo gonadett e S B e e e e e
administered in ¢6FERERS thoTRATALITOIR S BRRS SEFRlR iy pitrratRo pesRitde 2rParizs BEIIRH). Other
antineoplastic preteeolsitnalugebbectseuofusidacyalinescradpatinthaih-noiherlieatoaent modality,
e.g., surgery, radjatic 08 sQ.Leferred to herein as 15 "adjunct antineoplastic modalities.” Thus, the
method of the invent%or? cgrrlhgxle em %r ed with such conventional regimens with the benefit of reducing

side effects and enhandfgjtimaigesihods ofiedigtingsseqndash Bt iHE Oprulidbe g 8SRBns and
methods useful fbr, theﬁr@,aﬂm&mtmfﬁaﬂj_d@yaﬂbw of%an&;ﬁgl, é_nmiudﬁa@tsnijd(n)mﬁw and leukemias.
Types of Z%ancawa?ﬁt, BRY RS HERISHACNE P ArE ot fimited 03 grlsnagacinama, of the breast,

prostate, and colon; all forms of bronchogenic carcinoma of the lung; myeloid; melanoma; hepatoma;
neuroblastoma; ﬁ@ffﬂIgﬁ‘?é(,"ap‘)%b‘?ﬁé?glﬁggr?%ﬁ‘é?sﬁ%ﬁ&?ﬁoﬁf&?rﬁ%@idﬁﬁ%l‘%ﬁréﬁ%ﬁ%ﬂrome;
carcinoid heart 868 $E 8¢ cimbimaifeionaMalkeg; a@satobtl, hasoSGaamdSBrevmPearce, ductal,
Ehrlich tumor, Kr@§§7%,_ merkel cell, 25mucinous, non-small cell lung, oat cell, papillary, scirrhous,
bronchiolar, bronchogenic, squamous cell, and transitjonal cek;(g; histioce)%ic disaqrders; leykemia;
histiocytosis malignant: HeHgIaTeaEEsaE: ?Mfﬁ?i%d’ﬁf%%f‘éﬂ ¢ ShEIm, ‘ﬁ'b‘éarf%&tisc'i"rf'c?fﬁﬂ;
non-Hodgkiis lytirpiosher; qoliisntacyibehaosetitiatoviadethetivsisrah edaperediocchoatirobiaiktoma;
chondroma; choRgfesaEcermas SREApaiibeear6oma«s G ReH UM RORISIRCYIREIR. lipboma;
liposarcoma; mesothelioma; myxo omorﬁ(aeﬁcgrrégs; steoma; osteosarcoma; chordoma;

) a,
. . ﬁ{eatar or 8 lesser num eﬁ Svatl n sites than the native protein, An N- .
cranlopharynglo a, dysgerminoma, namartoma, mesencnhymoma, mesonepnroma, myosarcoma,

ameloblastoma; el aleasilatigo Fite torateqigrndytHigrsransaseopobiastier thénck: Further, the
following types ofsaemars may-alse Radieatednaderoaa£holanainmaachalasieatespa; cyclindroma;

cystadenocgycinoma, 35GysAdRnRRR ARy SR Sl AYRrdiphinsipaRafigpatoma
hidradenoma; |sI%t ce
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tumor; Leydig cell tumor; papilloma; Sertoli cell tumor; theca cell tumor; leiomyoma; leiomyosarcoma;
myoblastoma; myoma; myosarcoma; rhabdomyoma; rhabdomyosarcoma; ependymoma;
ganglioneuroma,; glioma; medulloblastoma; meningioma; neurilemmoma; neuroblastoma,;
neuroepithel%’ﬂ&&]ﬁ’@ﬂ?&??ﬂroma; neuroma; 5paraganglioma; paragangliorﬁSIH%Wﬂ?@mé%ﬁn;
angiokeratoma; angiolymphoid hyperplasia with eosinophilia; angioma sclerosing; angiomatosis;
glomangioma; hemangioendothelioma, hemangioma; hemangiopericytoma; hemangiosarcoma,
lymphangioma; I?Wﬁ?ﬁalrf@i‘ﬁﬁﬁs?éﬂﬁH‘,el?ﬁﬁiﬁ’&rﬁ’ﬁi@kﬁr%‘%ﬁh‘?ﬁ&‘f&ﬁﬁ?‘%‘érc’ﬁ%@%‘&&‘ha;
chondrosarcomasugyisiakascaiith ghwliadesisiibiosatcomahemangiosageomaed Oleiomyosarcoma,;
ieukosarcoma, Rl SamecH PARDYIRSALIANAL IYR GIEAITHROAISHIR AU carcinoma,

rhabdomyosarcoma; sarcoma; neoplasms, nerofiboromatosis; and cervical dysplasia. Another aspect of
the present inverfthFF i WSiAGMARE Mkitkrhrlvaaty Hiomds Gmnelp e itahtembratly prevent and/or
treat any hyperpeeliferatvecondiion afidlaaeskimdieinaiudifickpsortasis angaomaditdesmatitis or other
hyperproliferative, diseapgsiidas-naaN-drmensiaiechnakRalieis it Ry Bsisand contact

dermatitis have elevated An% activity within these lesions [Ogoshi et aL, "I Inv. DermatolL,110:818-23
(1998)]. Preferaldfidseairidisaiforutfensipiaifit 18ptAT g Rinc B W&t ASHEHEH with other
pharmaceutical agenipiaireatdounidss thatee Xfressdhataslinghk syehgtoies.aftiedRO specific binding

agents can be defiyeted ising AR.ddReVaioa AR R Quies ol Al ation described

herein and others that are well known to those of skill in the art. Other aspects of the present

invention intlude RGPS IUaR o ATRIRS GHANTERRF TAn e YRR A4 55&lIated macular
degeneration) inthehietiv@ Santgio geheisally imvelve dyaswateas disondsrsidiscasesesiithg female
reproductive trackgHchAsLIammelriosis, uterine fibroids, and other such conditions associated with
dysfunctional vascular proliferation (includiﬁgdendometrial microvascular %[rowth) qéurin the female

reproductive cycle. Still i 8iHEs sEar IR B AR AR b P A S IR S ME N dnal vascular
30growth includirguereirertintisyitvemaly sisalfo rdationseritiie) yastidstinasiinalteneiodisal injury and

repair, U|CeE§ti0rhﬂfntiBef&%§Pﬁ§lﬁg'9%%‘é?@Eéﬂwfé)é@, t@}%@%ﬂﬁmﬂ@t%h@%&fr@%ﬁfw%f disease,
including ischemia re ulﬁﬁi}n from stroke, a wide s%ectgum ‘Qggulmon y \éascytjiar disorders in liver
disease and port’gf)ﬁﬁépg %n%%ﬁ?‘ﬁ%%{'ﬁ%?ﬁée With i rﬂ‘?é'ﬁgﬁé p%rfséﬁcﬁr 6e$té’r?§|or1|’? Another aspect
of present inventiarrdditratprengntomafinkrosne eifl sihgtivtions frpessiiorssberdmerishods provided by
the present inveRiigRnatduraagentsivllineisasp i ndinchaQ/Ms ROINSE AjEnke
Pharmaceutical Gomposiians,haimadgyical camRogiions, ol Andid. 81y or K2 specific binding
agents are within the scope o fhe presentiinvention. 3/ aceutica comp05|h S comﬁrlsmg

antibodies &fe désempler Matstaas). 15t wxginprebadinents AGensy7ive 8nine dcithrubitiptioasued January
9, 2001. Such camppasiiinas espsisaiatharage ticatlicorpeaphytasticalydpifactiveuamount of a

specific binding Rog! J%Lig@e%én@g N agxhan@nféa%{;ﬁ%y&g&r%q%%gﬁ%% %J%Zé%&ﬂ?ﬁi%ﬁem,

described herein, Ixture with a pharmaceutically accepta ]
pharmaceutical CEHHERSSitR AS BN E RaFEFREt e SEHFE B RN HefdriigahE RBAllate partially or
completely at leastjaechidlegitddsattivitiealzAingt payietptde Aagrdain admetaesinithuaphiarmaceutically

15acceptatys aggat fupisditie sneali bindingags s ocufiisnis pyified for administration

to an animal. The pharmaceutical composition may contain formulation materials for modifying,
maintaining or praSEPGMyISSPBREMING MY “§éMdniirdr iR st teitaitysteenér: RtRfcity, odor,
sterility, stability, araté dbchissaluiiGsriand Blddisipadsovpiiok, LY. (1991)); and Thornton et at.

Nature 354:105 (1991).
The specific binding agent molecules of this invention that are polypeptide or
30  peptide substitution variants may have up to about ten to twelve percent of the 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 | amino
acid replaced, while the light chain may have 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14,
35 13,12,11,10,9,8,7,6,5,4, 3,2, or 1 amino acid replaced.

44



20penetration of the composition. Suitable formulation materials include, but are not limited to, amino
acids (such as glycine, glutamine, asparagine, arginine or lysine); antimicrobials; antioxidants (such as
ascorbic acid, sodium sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate,
Tris-HC1, citraft&BH83SRates, other organic acids); bulking agents (such’4d B d¢ lycine),
chelating agents [such as 25ethylenediamine tetraacetic acid (EDTA)]; complexing agents (such as
caffeine, polyvinylpyrrolidone, beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers;
monosaccharides; disaccharides and other carbohydrates (such as glucose, mannose, or dextrins);
proteins (such apsasdavalBpsy i g_;noglobullns) coloring; flavoring and diluting agents;

emulsifying agents; hydﬂ,)é)h' iC I ers ch as %0 o[s ﬁ"”éé;@é%?'adon% low. molegular weight

inven on deriva ni po
polypeptides; salt-forming counter |ons suc *aS'S6dium); preservativ c%gg‘?fenzalkonlum

chloride, benzoidseittisatitghedacnecifit fiatmeacm eplupsplidie bersingrieapficraioms sthepHagylparaben,
chlorhexiding, sqriawtaﬁjdmthymogeamr@xweams@mm&(mh I&Sfe’emserinh Rumdenaglycol or
poyetnylene gl sSR! Riraliols el As Aok O sRitiial SHaRAAAIG, Age s urfactants or
35wetting agents (such as p uronics Sorbitan 8sfers 0 ysor ates SUCH as p sorbate 20
polysorbate 80, FOtEARife A4 ARSEETS CNPIRNICEh DRSS [BrdpantietdpitedntRardiit agents

(sucros_e or sorpmh):atemimtyaaﬂ@aﬂﬁm@ ag&p&:(sdjﬁhda&a@eahpmeﬁabh&l;de&:(ptefﬁrﬁ@&ycsodium_or
potassium chloride aoniigkansbiiph: Al shicies: dluents Grehigis gndianpharmaceutical

adjuvants. gRemlngtons Pharmaceutical 5SC|ences 18th Edition, A.R. Gennaro, ed., Mack Publishing

Company, 1990) THhE BBt Bﬁ@ﬁ%@éﬁﬁ‘fﬁf&‘eﬁrﬂpﬁglﬂﬁﬁ&ﬁ%%‘iﬂ’éﬂé’r‘?ﬂ}’rféadﬁ-iﬁ?)i;?e skilled in the
art depending upeciyde paxample, wheri nikhigiiendesofitdrrinistchtio polyeliiybne fdpawht, and desired
dosage. See for B3G50 %ggy@g&pgpﬁ%rmggg%ﬁg@gg&%m@ramg}[{q@()gomposrtlons may

influence the physical st stability, rate of in"vivo rélease, and rate of 10in vivo clearance of the

specific binding ﬁgﬁéﬂtsg’Fﬁ' 6?&??&?;/ ‘iifépr lelé%rtdiidt] 4&%h§ﬁﬁ5€édt?8§ﬁ30ﬁfﬂb@ﬁﬁ5ﬁ%&/ be either
agueous or non-pejveenskinvaiutie FFonaxdmpiecactuitablel yatlithe: ghycalriertmayctibingier for

injection, IOEI)YS'O%}Q&%L%ﬁ‘&'&ﬁﬁ%%‘&&@ﬁéﬁﬁ&%%@@ﬁﬂﬁﬁ'?ﬁ#ﬁ%ﬁn@%ﬂ@!ﬂy@@ gagnted with other

materials common in compositions for parenteral administration. 15Neutral buffered saline or saline

mixed with serurR 3TIFASiEGE mﬁﬁ%?fwgﬁﬂﬁlg?i)vé’ﬁ?@fég BRI aRBdR P RRA e Utical
compositions copqirisectiatsdifelyol dbpuglybérplDa8dpobvane tatehbliffewdf aboitpks 4£0-5.5, which

may further incluglessgslifal-or ?aﬁréuaa!,epw’eéﬂ&tﬁe theseiostdlReaReepmRRdimenigiihe present
invention, blndln%{(;;}gtee thgp et s m "l?gﬁ’%??g %glg‘sor t?rlageeﬁ/ gl}}%thes Iected composition
having the 20 deSited degre&orp ‘fy | ftormtia Sr? gents (RE ¥ Pharmaceutical
Sciences, 98p-apmderbatopesite aqyapmrzemaw@@r haarjpesasisoleids. Sﬁmﬁrebtmh%blndlng agent

product may be feemipriadiasrrdianrhiizaienss bR RBHAIRXGIRIT S SHHhasigkCase. The
pharmaceutical co d?%%ﬁi Qns. can be %eeegted for areng%rl%l dellvfer)ém%SAltern tlv I%/ the compositions
ati

TrOVvIn capaci agen
may be selected for in &

Sl

fon 6r Tor entera de i"very , auralty,“op Ha mlcally, rectally, or
vaginally. The préfaaaifesraiitadiss phaﬁﬁa@éuﬁéaw:b%@ﬂﬂé’al%aeahépb%}u@fstrsqnnrﬁm% skill of the
art. The formt)adtos CaimapaneMsmre present in concentrations that are acceptable to the site of
admlnlstra%n For example, buffers are used to maintain the composition at 30physiological pH or at
slightly lower pH, typlcally Wlthln a pH range of from about 5 to about 8. When parenteral
administration is-c8HteiS! iel:t BgHBESEMpositions for use in this invention may be in the
form of a pyrogen-free @wﬁmﬁeaadgteaeaemabielmue@msrsplww@mmmqrrspagmbeftiesxr%dlspecmc
binding agent in g, pPArAACEVNCRAY AnBSH7 RIRR'E HRMFR LPHTIGHIRS HHTRRIGLeiFig Jor parenteral

|nject|on is sterile
strategies include the use of site-specific or random mutagenesis of the polynucleotide

30 molecule encoding the antibody to generate antibody variants, followed by a screening
step designed to recover antibody variants that exhibit the desired change, e.g. increased
or decieased 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 actually

35  interact with Ang-1 and / or Ang-2 and other amino acids that affect the spatial
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distilled water in which a binding agent is formulated as a sterile, isotonic solution, properly preserved.
Yet another preparation can involve the formulation of the desired molecule with an agent, such as
injectable microspheres, bio-erodible particles, polymeric compounds (polylactic acid, polyglycolic
acid), beads Y5? iffi59A%&%, that provides for the 5controlled or sustained ?&é‘é%%ﬂ??g‘a oduct which
may then be delivered via a depot injection. Hyaluronic acid may also be used, and this may have the
effect of promoting sustained duration in the circulation. Other suitable means for the introduction of
the desired mole#tRBeerRsat thipraptidpre dfayenveryursie &s tha ek sgiert opHarmaceutical
formulations suitadtesie dpasaiteraldkARIDDR stpdie oy b darmislasad iulacubangisblutions,
preferably in physi C%Qéﬁsél.'ﬁ&%%%@b?ﬁﬂﬁé}%ﬂ&@ié%ﬂﬁ%ﬁi%%&%%9@ SRR, SRIMIoN, or

physiologically but ered saline. Aqueous Injection suspensions may contain substances that increase
the viscosity of tRaRei3ErRRIPreprEicas e diufioBafBEx AR ForcBiIRTSs Cdifeh BF dextran.

Additionally, suspgasiassthértie active compounds may be prepared as appropriate oily 15injection

suspensions. Suitable Igoglli,sqluenus.orVsDGIEs achyle ey nilsodyichianssnage ofl, or synthetic

fatty acid esters, such as ethyl oleate, triglycerides, or Liposomes. Nori-lipid polycationic amino
polymers may al88 IR FoF e ARIom BiiRafietise ByRsuIfSiS fisy 8L CER&MM s uitable
stabilizers or agenis:tpantte asesrersatUiiibyrohttmiodpigibie samdtal kdin fomthnpreparation of highly
concentrated solyfions. QIR RRRNEY SR PAAIM A BIALEAALL UEsBqMposiianfRY-be formulated

for inhalation. For example, a bindiré%{agent maé'et;)?e formulated as a dry powder for inhalation.

Polypeptide br niiamie-adif Bl RNAFIAREH SNIRSALTRRERE BRAETAUIEH ith a propellant for
aerosol delivery. dnanpet ainithatiembotimert) sgktionsmayoberubatizeded®ierdary administration is

further describedyip R, ARPHSRHIRSMO- ARRGTMSBO0 18 Sn i dear bpsupmonary delivery of
chemically modified proteins. It is.also contemplat qggécertain fo:ﬁ:ladtit%ns may be
nven

administered oralff" A% & dHHSENFBINSTANE (PeSelit i, Joirfaifl Nt fGi8cules that are
administered in thegdaditidneberdie Yommbiat€dwithyor without those carriers customarily used in the
gom_poucr;di@g ?f solidhd@ggggnfgmm ﬁ?@&%ﬁﬂ%ﬁﬁ?ﬁ&@@é&%ﬁf@@%&a@g&wf 30ma¥] be
esigned to release t tive portion of the formulation at the point. jn the gastrointgstinal tract when
bioa?/ailability is 5§ﬁ'?ﬁﬁ%%’%ﬁ ‘ﬁ%ggﬁﬁég%8%86%%3#6%@%##%2@ bty n%lélﬁts can be
included to facilitardaapssiptithesithe vsiindindage aArdiehs chién. Dinteearssi ol SrerfgaR Is@ amelting point
waxes, vegetableilsylhrisantsrausaanding Rasptsdahlelidisinioraliopragenisgangdstinders may
also be employed. Pharmaceutical com ositic%n}? for oral a}? ' ist{aation.c,an Iso be formulated

using pharmacegf?c%?woé%éeéb%%%% %%(vrﬁ(érps Wyet]f)ﬁﬁoffvﬁs‘ﬁir? %ﬁggagr_e?r?m&usa e(rams_mssuiltrét g for oral
administratiéfh. Strefesbgeiidde FraBrprsshairasisdeuReAntrisdsribng ebthedBRteinecess tablets, pills,
dragees, capsulageldifitsttongifeshivied REmBHMHE hebinpiapsiens aanakithd like, Bfacdngpisiien by the

patient. Pharmaceutical nrepar. ioen L Use e 0 i i i ining active
compounds with %Rg’ﬂéﬁesﬁ!:‘iﬁ@ﬁegﬁég‘t“’ gL gJ%ﬁes@I%m e ﬁ,%%?wgagghggmmﬁg

; processing the 1 ant mixture of granules (optionally, after
grinding) to obtaiﬁ%@@@!@f&ﬂ@e%fw%ﬁ%&%é BebGIRrEsk A bERtaEaoeHtired. Suitable
excipi_ents incIudww@Mmt&se@mt&iﬂﬁﬁlﬁ@ shishcasifisu gasschinetitdihygctastdse, sucrose,
mannitol, apg SOEPJ&Q&%%%FS%{»CG S URNPEH G BelRiR.RbohEIRanCeRRe, such as methyl

cellulose, hydroxypropylmet llulose, or sodium carboxymethylcellulose; gums, including arabic
and tragacanth; SAtBPetemePRIgEmae e bR HePebIEyEPis abSrB sourRaRE gt My 8P Lolubilizing
agents may be addkde shickiabsttDecdsasadiviked @olypvidptipideadidone, agar, and alginic acid or a salt

15thereof, such as sodiyi RlgifaGinision RIAEFHHESHRBND MBI L6ETVURSR with suitable
coatings, such as concentrated sugar solutions, which may also congﬁ{%?g&gcégrablc talc,
oXide,

polyvinylpyrrolidREmems gt dlin BNQthgﬁeC&E}éSﬁ“ﬁﬁo{/]&P?ﬁ&wﬂ ’féi‘aﬁs “olutions, and
suitable orgihic 38I\dr8 @PBIVETTEfihaibiedenyestulisod piytinelatstipmy! 28w endeetidorthe tablets or
gragee Coatians foripoquabadeplificatinp @lsﬁt@ maégmﬁi@%ﬁ@ﬁ f&@fw ngl,ampe,csﬁn]gmmnd, li.e., .

osage. armaceutica| preparations that can be used orally also .inclu sh-fit capsules made
of gelatin, as Welgggg%ﬁ's@ﬁé&‘ ca‘rf)leélfﬂ’élgnrﬁsa?jcéoo {goé’fé ?nb%lt‘ﬁ 3%8§Ragt,a§§c§1l%%lalycerol or sorbitol.
Push-fit capsulesictritsontdiN acevirtegrbalisnes prigeachsich fillibpsotructure modeling produced

by Oxford Molecular Group [Martin e al., Proc Nail Acad Sci (USA4) 86:9268-9272

35 (1989); Rees, et al., ABM™, a computer program for modeling variable regions of
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25binders, such as lactose or starches, lubricants, such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in
suitable liquids, such as fatty oils, liquid, or liquid polyethylene glycol with or without stabilizers.
Another phafffa2iitiédt€omposition may involve an effective quantity of S6BHaHY AbEAt in a mixture
with non-toxic excipients that are suitable for the manufacture of tablets. By dissolving the tablets in
sterile water, or other appropriate vehicle, solutions can be prepared in unit dose form. Suitable
excipients includ@iodigsOxbrdinkite Prdoih Melamtlanidddudheadtiaritredelsshristigydium carbonate
or bicarbonate, lagiose: draalaivsayiasphaiey ofhindingRgenisoabightas starckhiggtatin, or acacia; or
35lubricating ag h as,magnesium stearate .steari id, or talc jtional pharmaceutical
compositions wiﬁ%%b:%\%%aggg Pol?f?é]s[geéﬁ?r!ﬂséﬁm ‘g‘t?r‘%a?é%%féﬁﬁ’é %?r‘ﬁﬁ%st%%gé?\r%%lving binding agent
molecules in susieitéiendiee Serrgned patsiprd Hyinstmivg o bnheed 65 it AHRS % variety of
other sustaied- Tiicdaiiisaitadsdativisy mesdisisolhas ipdsoraatal iakssikiaatedible microparticles or
porous beads and depgl pieeliansuaielse NI IRd i IR RRRER o example

PCT/US93/00829 that déscribes controlled release of porous polymetic microparticles for the delivery
of pharmaceutic&l e SrPsiTioHy iR asanepialy & strsrHomng R dhn Apap A clude
semip_ermeable podlyma_lbmméﬁemm thie:fODR eEikhapeddititebaie ge f&mmrrmiﬁadaapsules.
Sustained releasg MAlicASMALPAMAR AIRANEHANR Wl AL dG ki ROMIAHIGHAY Srmin(d 3,919, EP
58,481), copolymers of L- glutamic acid and gamma’ethyl-L-glutamate [Sidman et at, Biopolymers,
22:547-556 P1988) BT BB ethyl-methacrylate) [Langer et al., J Blamed Mater Res, 15:167-
277, (1981)] and [Lang&hetaIR-Bhémppecindd 08 1051 198R)s ethplghend nyliadiztsttet{ kanger et at,
supra) or poly-Dz); 30y ePyBvs g (5R E33RESh SRl S leRRe AP eslions also

include liposomes, which can be ared tg any of several methods known_in the art. See e.g.,

pre .
Eppstein et at, PRSE RISTAMRY BERebeAshghionsgdiedlgs paishy. ilfowed by a. Tap RIgHY: Ep 143,040,
The pharmaceutizat\éarhpodiidmdlh eniSed for Thelvagtdrhilbistratiooxhypieklf moust be sterile. This

may be acqgmplishasfydiieation thy avshdsisrle flaIoR 2ARemEaNas, Whsse hesgmposition is

lyophilized, sterilizaﬁﬂgn using this method may be conducted either prior to or following lyophilization
and reconstitutiof: THe composition for parenteral administration may be stored in lyophilized form or
in solution. In addition, Par €RRrEE tamspiisitioiss Y easeiesipigctisl seédf Hicecodmaimdrchaving a sterile

access port, for @«asnpie. N atRIEN0 Umsattion bRg-ahYiabhavindaistoppenpaiceabls 25by a
hypodermic inje t&%g]ggg'e- bepor}cet e ph agiqutiqﬁlfﬁmpeggti n has been formulated, it may

. anu variations. 15 fypica e aming acid sequence -
be stored in sterilé vials as a Solution, suspension, gel, emulsion, solid, or a 8§ﬁy3r§te8 or lyophilized

powder. St#éh fohiiatidsy/ HedyalBhebhe/d lailieay Herb ldyAtsondiagrst thedkdbrbdpbviivn. §¢ lyophilized)
requiring reconstintinbfikiontqsagpsristiation d0Inrastpeciik-prakodimaptiniiengearntinvention is
directed to kits f% n%t]ggg%én a a?fngl%'ijﬂ%% 3}% inistration unit. The kits may each contain both a first
container having adried protein né a second container having an aqueous formulation. Also included

within the scope of this 1AV ERBoH SRR kALY ERiRHiFgidiss riter e s efdharnd &y baiptdLfiled syringes
(e.q., liquid syringe&&aarbmyﬂﬁgﬂﬁ)id sequeAdd @ﬁﬁeﬁi%e(azmm&@jama{maqeﬁﬁimal compqsition to be
employed tﬁ@raggﬂ&ggdlg)wﬁlé gﬁﬁg?gidf%%ﬁ%‘% d%g%égﬁ E??—ff‘?ﬁlﬁéc extia ijectlves. One

skilled in the art will appréciate t e appropriate evels for treatment will thus vary
depending, in paft28pSiftRe molecule delivered, the indication for which the 5binding agent molecule
is being used, the route'vé @iinisirgitidiy; sad sheppioeiflacdy residue 24 and will typically

follow a Cys. The residue after the CDR-1.1 is always a Trp and will typically begin the
sequence Trp-Tyr-Gln, Trp-Leu-Gln, Trp-Phe-Gln, or Trp-Tyr-Leu. The length of CDR-
30 L1 is approximatety 10 to 17 residues. The punitive CDR-LI1 for the antibodies of the
invention follows this pattern exactly with a Cys residue followed by 15 amino acids then
Trp-Tyr-Gin,
The CDR-L2 starts approximately 16 residues after the end of L1. It wiil
generally follow residues Hle-Tyr, Val-Tyr, Iie-Lys or [le-Phe. The length of CDR-L2 is

35  approximately 7 residues.
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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, dep&iUifiyalrHhe factors mentioned 10above. In other embodim&REEVHEIYBEHEE 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. For any compound, the therapeutically effective dose can be estimated initially either in
cell culture assays or inl&afrRd frbteisEy starts’ rivsdduestaliouibpivad 6bhs aed prialixfolipwhal model
may also be used leRimipeihe RppePHRIRCRIIFE MIARNHRRBTAA0H- IS TUtR/Ofrad ministration.
Such informatioqe%\%{htiﬁr} Ipseatusrggi to.d et;;:{cl;n!i?eesu1 ggéjl doses and routes for administration in humans.
The exact dosage will be Qete?&me m’(ight of factors related to the subject requiring treatment.
Dosage and administralfcatengtipisttn e difovrmrsbraicrchrvrebes dsseribed éiths @8ndeund or to
maintain thesdesueshplgcs Faeatars, shat onay Dadake ainien2Qacomant isaiyeenthiogeverity of the
e e s SREIASA Al oL Diacl (B AR elatle AARAAGHALADG SRlect, me and

frequency of administration, drtijgg combination(s), reaction sensitivities, an se to therapy.

Long-acting phafifieehtidaeshipteing famsughé Sathinidtetddreirahjoshe saauenss o&tisry week, or
biweekly dependingoeimthenbgilithiién angl cldatanoesiie gibifepaviickl ko mmatiesd 25The frequency

of dosing will depgnd.1ia0R e ARAMRGAKIAC G RAaMelas:0f e, biEsing Agerimolegyle in the

formulation used. Typically, a comgosmon is administered until a dosage is reached that achieves the

desired effd. THS BBMpBEHIBASRAY thErBE b B HdrhifigrPabAs o BiFgRIRpLEN B &P ultiple doses
(at the same or diffgfentouitestiisitionsit osages)mve ntiine podasiacbantimuousatafiusion. Further

refinement of the, 30anpPropaiR ARSI FAMIRSILEIATS: ARRORFAISHRSAGESMRV.be ascertained

through use of appropriate dose-response data. The route of administration of the pharmaceutical
composition is inPKECEFA WiRoETERHMA gL he e ot ARG v shaRsimae At By drisseAdus,
intraperitoneal, instagengioraldinttafarenchysibial) ciittrac&bbr ovehiwrcuin, amintastusttdy, intra-ocular,
35intraarterial, ingaparak:RtAlasRERLIPHIST te FRReAHaNo Nk hesAkntAvayicular,

transderrnal, subcutaneous, intraperitoneal,. intr nas,al1 enteral, topical, sublingual, urethral, vaginal, or
rectal means, by SIS BRI 8| AALA"E JL0d LB AR BIX S BRI\ WA EPEFesired, the
compositions magiveraeietinistérdr bytibolssthjectipnten conthet cerspping iviising e by implantation
devics. SAlternatiyphpr MB@,%IL‘(@&%&Q&Eml@%ﬁlﬁx,@?@?mﬁ@gtﬁéﬁ%%ﬁiﬁdﬁ irr)npl%ntation of a
membrane, sponge, ot ano opriate.material.on.to which the desired molecule has been
absorbed or encrla%%%wéteé ?%%%[Ie?g%a{ﬁ |‘Fﬁ%%'r? §t?3?1°aé'3%ilén fgvﬁgélﬁ?jtﬁéze ewgeu?ﬁﬁ%%é”??n lanted into

any suitabléQissieSoP8rgehs Ehif 8 &liEpgrotinb ieusitdereanhes dic Ay Hammaigiffusion, timed-release
bolus, or continupkiaAEHBISHATOU, S PhRRATBe5GEas GhesR)Ng. eskabledabdse7pimimaceutical

compositions in @q{%)ﬁv%gdrpanngéggha%h)!nstances, cells, tissues, or organs that have been

an m . .. .
removed from the patient are é‘% to the pharmaceutical compositions after which the cells,

tissues and/or organs dfeP8EBsERRIRrily iRtFMe B radkakierasabeaiiei eH ispuddr ¢alssd Sa binding
agent which is _amﬁlp@piﬂﬂetmmmideHMereﬂdﬂS@iMHﬂg—i@Hﬁ@fﬂaeﬁ’ﬂﬁdﬂﬁﬁiHaah‘&tbaﬁn genet.ically
engi neeredzf}'S'%Jﬁ%%g&ﬁ&?Qﬁﬁt@oﬁ?&,%ﬁﬁi@o‘%}‘ﬂ&%m@ @%‘Bﬁ%@%’iﬁi%‘? gigie he polypeptide.

Such cells may be animal or human cells, and e autologous, heterologous, or%(enogeneic.
Optionally, the cEPREHIY BRARIRBIEANDRY f1 St avaingeasd Maandrasteiskisimmunological
response, the cellsrmeiyedaeibodips utatdthited o ichanf$tnaftiong afstig o aclingElgsiags dikHiey

20encapsulation [BateialS At YRRV RIOSAFRBAERIReR6 THRATURAPIE R8I RGNS of 2
non-human antibody specific for an antigen of interest is combined with a repertoire of
30  human complementary (light or heavy) chain variable domains. Hybrid pairings that are
specific for the antigen of interest are identified and buman 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 CDR from a non-human
antibody is combined with a repertoire of component parts of CDRs from human

35  antibodies. From the resulting library of antibody polypeptide dimers, hybrids are
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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 Thera Specific binding agents of the invention can be utilized in combination
with other th&&&@ﬁﬁf&’%ﬁe treatment of Ang-1 and / or Ang-2 pathologiegpgfﬂ]&%ﬂ%ﬁéﬁ’herapeutics
include, for example radiation treatment, chemotherapeutic agents, as well as other growth factors or
inhibitors. 30Chemotherapy treatment can employ anti-neoplastic agents including, for example,
allcylating agent&SiReRidRHESIiBgercaIdduraazig s Lding stamtofeieraptive e RssARSTFPAmide,
ifosfamide, melphalanisnd dhtlerBybhid ¢ilairsadysasre@des homaschamtesine (BbdAgyuiemustine
(CCNU), and seqysfing (matiystaG ki MMM SR SIS BIUNG BUERRS Seealso
thriethylenemelamine (TEI\S) triethylene, 35thiophosphoramide (thiotepa), hexamethylmelamine
(HMM, altretamineeiéf2 Lﬁfb’ﬁﬁ?gég%ﬁ@ﬁ]e?gséusulfan; triazines such as dacarbazine (DTIC);
antimetabolifes includings tolichactdaspddogsisd daas Paeth6064a97 anthtreme treXstedpystinidine analogs
such as 5-fluoroytashydlHQERBEOX HARIN G SRR ARING LY BRIBG AR DARIHGAAREpRYarabine),

5-amcytidine, 2,2'-difluorodeoxycytidine, purine analogs such as 6- 5mercaptopurine, 6-thioguanine,
azathioprine, 2'-GBHRATISAIRTERS (HehtcamtRe dRatrERY SERBRIAAE AL eI IRUY fludarabine
phosphate, and 2sbtstitaniogle bRyaxienesthedotackifvirtbs 2@dpondiag Urakpréluectisingcikiding antimitotic
drugs such as p@g&i&gﬁggg_ vinca alkaloids including vinblastine (VLB), vincristine, and vinorelbine,
taxotere, estramustine, and estramustine phosphate; ipodgphylotoxing such 10as etoposide and
teniposide; antibiotics gﬁ%ﬁ“&‘ﬁ%&ﬁﬁﬁb"rﬁy@rﬁ-ﬁ? S%E&n%r%%ﬁ"(%ﬁb%’(%h?f& Y, FOLB BT, mitoxantrone,
idarubicin, bleonmy8h&Mutibfied yohtb¢ehittadably cieneimito deswih S nestbde fimadenydivingirymes such as
L-asparaginase; RiHeaisaldesRRe e aashier s a6k asdMeNsaNalPhanbyiBe 3ot and GM-CSF;
miscellaneous agents 'nclut ir%gtplatigjum cpgrdintatiorg.cgmg) exes SLﬂg a cispl%tin and 15carboplatin,
anthracenediones SULH &8 ifdxah ro'rr%%),' SUBSHTHED OreEas SeR 4L fﬁ’yi FOXYLITE fsmethylhydrazine

derivatives izclu%m;??lh%mmm?{nﬁm?mém%%ﬁ&mgﬁbmssams such
as mitotang §0,pnid inagisteibimidesiermenesiAnd aniauanists BakieRgzous
adrenocorticosteroid %ngaggﬁfg ssl{)%rt'\ea}%%é%d&igs%n&%ngkg %@Iﬁgﬁ ade§a§|@hasogne and
aminoglutethimiﬁg?cﬁ)?dggstlnsﬁ stich as Yy rbxyproges“t]erone caproa er,ym’e roxyprogesterone acetate
and megestrol acetate;Assifesgessd masidsagienthy ey basavarhiby metpdaioren inhicits,
antiestrogen suck ggitamasiigRs PR dungeamineltd BpdRglasarone piepianiadddeduce
fluoxymesterone/eguivalent 'apg‘and{%g ns g}uch as flytf:lmide ona}c’i%o in-rele irggehormone
analogs and Ieu;l)rptg‘l%flgjggﬁgiﬁgn-s%e%'ldjyﬁﬁtlaenﬁ?épéeélﬁs suc dggrﬁﬁ%a’ml e._%g%nr?%}na%ion therapy
can done irfGonjtrtisTitideh s sHRATabery iR eI BP PR e &Ry aféeiesigned to inhibit
the growth factoesisied foelwoghhe groweth Caciors, el wdesyiaidnes ] lysaphekmgs, growth factors, or
other hematopoig fagiars, eh ARG GNEGRRING, Vet sflbidulbidilgSulcd. 117, L8,
IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, 1-18, IFN, TNFO; TNF1, TNF2, G- 30CSF,
Meg-CSF, M-S iRfdHBEITE AR RAAT Wil BRatt e S RASTGR R 27tABt 4% compositions can
include known adgiefaiftiiegioriekam @ammed 812] 0:54( 1998 n Rehouskhes lalinFaor Brgrlike polypeptide,

and/or vaseular gndothieligbgrmiianotY FGE rows fRemmnckde RogioggRig, bone |
morphogenic protein-1, bone m,orpho%enlc protein-2, bone morphaogenic protein-3, bone morphogenic

protein-4, bone rOIHRYERAEss: 955 8 SesharipB ABRAdiEsp ri R 1B B 4788 b hogenic protein-7,
bone morphogenienpreteintiBodyomennmopehiote hyophoteg ke nbaber widnpdiggenidupsoteindt), bone
morphogenic profgig:dtnRARE R REASE NG RIBLAIR | &phiee IR 9eRItRRIR IR IuHPNe

morphogenic protfeigl'n-14, bgne m?rpho_genlc 1%roteln-l , pone, morphogenic protein receptor-1A, bone
morphogenic prteiis ASEBRLSS L B BPaHY BdnAae RUPStP Rk dte  MERiSRS WP Ebhic factor, ciliary
neutrophic $8ctodsewihoton Giltdkidetind JoedrmedGaohid e 1888k factor-1, cytokine-induced

neutrophil, chemotacticfagiay-Rsavtekinginsusasnessdrphibohanaaciciastaraepdothelial cell
growth factor, engoinelng SRR BLASIEr SRIP RS NS SHESRY Alfagran. fbroblast
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 ez

35  al, Mol immunol 36:709-19 (1999).
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4, fibroblast growth factor-5, fibroblast growth factor-6, fibroblast growth factor-7, 10fibroblast growth
factor-8, fibroblast growth factor-8b, fibroblast growth factor-8c, fibroblast growth factor-9, fibroblast
growth factor-10, fibroblast growth factor acidic, fibroblast growth factor basic, glial cell line-derived
neutrophic fatBrP&ERESY-1, glial cell line-derived neutrophic factor recepﬁﬁﬂ%’fﬁ\%’?ﬁll‘ékted protein,
growth related protein-2, growth related protein -2, growth related protein-3, heparin binding epidermal
15 growth factor, hepatocyte growth factor, hepatocyte growth factor receptor, insulin-like growth factor
[, insulin-like growth factor receptor, insulin-like growth factor I, insulin-like growth factor binding
protein, keratinocyte growth factor, leukemia inhibitory factor, leukemia inhibitory factor receptor-1,

nerve growth fac&g}g}[perledgg}l f%g%r. receRtQr, RSWOBoRNING, JRgHrotrophin-4, placenta growth
factor, placenta growth factor-Z, pi fial"cell"growth factor, platelet derived

TTACION-2, Pratelet- 20terved endotetar ceft growth .
growth factor, platelet ddipetngroweRPERET sReeHisihindinsarsrtienegg SfrBeptidesteProXidppatelet derived
growth factof ABstgiiligléiteletive o gravwid fsctosstdhial) afal alel et dietiprcd riputifitadataidg B, platelet
derived growth faglar recaptal=Lplalglet der il‘!@?r&&%ﬁﬂi‘aﬁ@&%rar GGERLEe "ii@aiﬂ?{cﬁ-ﬁ%@ﬂ@ﬁ?"vth

stimulating factor, stem cell factor, stent cell factor receptor, transforming growth 25factor-1,
transforming groWRAPARESH-F WaASRMATRY Yo RATTARIBHES s TR o i PAREBHIE 2,
transform?ng grow&ief‘aetﬂrréi_t maquﬁmgegmmmhmmﬁﬁmmm;mmm pgyrgfmeﬂ_;l dactor-1,
transforming growta Al BRHIAGAURIGITdnlf SRR RETHDE AR LAGIPE RINKIR BEIGAAS.

a

transforming_growth factor binding protein Ill, tumor necrasis factor receptor type I, tumor necrosis
factor receptor typeholiRATASES typH B8 APAORRIBET a&t&ﬁ%&%&%&%ﬁdv&%ﬁmwgﬂfd%?ﬁé|ia| growth
factor, and chimérimgieoteips.afidebicingicallynethimmfivriotogic alhyoé ctves it alg menttcthetiepf
Comblnat_lon th??ﬁﬂﬁ’ sﬁ@&fﬁ'_ﬁﬁ’ﬁ?ﬁg%@\%@ﬂi&\é@'&%_e%@x@&éé"ﬁa%ﬁl!?ﬁ:ﬂg%ﬂ}QJQH??WVG”“W’ such
as an antibody, in_caombination with an apaptatjc inducer such, as SJJ,eCIfIC, bin W%agent (e.g., an
agonistic antibody/ BF TRAIL G HFPHT ﬁc‘@g%ﬁﬁﬁg‘%ﬁg%ﬁ% IEFIPRENL R-1) and/or the DRS
(TRAIL R-2) receptdiiigddonpisencd, sughoopdatiio bimaintgpageriex drtiquovitkdihoXiaiano7/027713,
incorporategsherginiy.saieieacsidubishodisaloses aucaisiciapiiedis thahinduse-anaptosis via the
DR5 receptor. 5l “muggthega eu{i s Irr% un%ther.ageutic enera%lxé%lxirpnathetus%, gsimmune
effector cells and moletules 163 §eetp§ﬁ Ged 138?/13 SREaP el PP e MU BT BEBTS may be, for
example an antilségrof thmgslidise i ¢raacspratidh deneatbghizdomings v eRbprowbryalentace of a target

cell. The antibodyoaipigiRain seiiendfdn. efiRelarofihnBRMallI Y beprodidBy Heells to actually
effect cell kiIIing.t;}I'hcehan.'[iblod3/i may aijgo be ﬁonj}d ated to drlyagnor oxincggg%motqqer. eutic,

. . S %\ %mrca nctiona s 05 Ine Sidc cﬁqnamm s CO T'ls
radionuclide, ricin A'chain, cholera toxin, pert’ssis toxin, etc.) an us may merely serve as a

targeting agént. the sp&eifisfindipecap pretadsst thoiehitidh onfutatitgfms of Ang-1 and/or Ang-2 may be
targeted by immunotherapyt@ithe ieitiaoelieso taniHacpygrnjngResef thelidventiar. It 15is

partioulary conteplated hatibs.anilachcamRgslions 61118 INGIHBRMAY e kg In @ combined

therapy approach in conjunctioh wit -2 targeted therapy. assive Immunotherapy has proved
to be particularly @b e zEsitst 11 FABSEET 2 splearetisRs fiereRsiperdtinn.ggriseas. The
following examplesotidanintanaedciaridl (st abietinputrpadies iy aendoahecdeli@ngir-badeenstrued as

limiting the ﬁOP%&%Eﬁ]@ %X%pigf?\g ég %%ﬂ?&@éﬁwaﬁeﬁm the molecule preferably further

comprises a reporter group selected from the group consisting of a radiolabel, 2
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 known 1o those of skill in the art and is described in, e.g.,

30  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 No. 4,277,437. Other labels that will be usefui include but are not limited to
radioactive labels, fluarescent labels and chemiluminescent labels. U.S. Patents
concerning use of such labels include for example U.S. Patent No. 3,817,837; U.5, Patent
No. 3,850,752; U.S. Patent No. 3,939,350 and U.S. Patent No. 3,996,345. Any of the

35  peptides of the present invention may comprise one, two, or more of any of these labels.
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Generation of Affinity Matured Antibodies Against Ang2 by Phage Display 250verall Strategy

CDR randomization was employed to enhance the activity of Ang2 antibody, similar to previous
approaches (Chen Y et al., 1999 J Mol Biol (293)865-881; Yelton DE et at., 1995 J Immunol (155)
1994-2004; YRAGW BEEAI., 1995 J Mol Biol (254) 392- 403). Briefly, the YaAABIEH&EIOHE of Ang2
antibody 536 were cloned into the 30 TargetQuest modified pCES-1 vector (Dyax Corp, de Haard HJ
et al 1999 J Biol Chem (274) 18218-30). All CDR regions were targeted for randomization of each
CDR residue by mutagenesis using NNK containing oligonucleotides. After the mutagenesis reaction,
phage clones wesg it eftiadHossaat: PesEipn Alsig phage ELISA to identify beneficial mutations
(for methods see WO 2 ngél q)dG WO 20({)\}?/ 3057€1§.4 and US 352003/0099647 Al, for general
phage antibody refs., MaFks IB EL g'l.g,af@@ti ol Bior (5’553 ggi%ténfe ‘%ﬁ%B‘g“éﬁ JoOM B et al 1992 J
Mol Biol (227) 381-g88rictiffifeATnspleiomuos EMBOUWpRIRInzesTBacortigteateTet ol 1996 Nat
Biotechnol (¥4) 308maddss. Glmneswithdiensfisidl prasationsiaseonyentesadaifdlhaasipodies. Heavy
chain clones werg rpgﬂi\rr]eigllOvv\\r,/iet‘herligpt c:fg} irsl g%}g%s %Ed‘ rgsulyngﬁl‘% was %Sct}?eqn ggglpqytartalization activity.
Top 22 clones were charactenzed further: 5 A, Aeb S8 Fab Template Gonstruction = The variable
regions of 536 arfiB&df HaEOeriEs RePers i Margdrnobipgpstand Xaipo BéUMEEbiology techniques
(Molecular Clonirg:tResishosnai ooy itadibia} a3l Eatitian Ke aldSpHagdiaidzoritaearaiory Press, Cold
Spring Harbor, 2%‘84&%;%9%? el Qeét‘é%g%?m \é%ﬂ'r%b?oﬁé‘gh%&ﬂi%g%g r{%ﬂﬁe haipy frggments were

generated by PCR usin owing dligonucleotides: Heavy chain reve

ccGCTGTECCArraBatieiee (LBAky! epaniforivitr & Attatcal§eieboad il adtesifigdagtc 15 Light
chain reverse: | Istidntd GG GG CECOCIEA I A hCHEGEE] The Pepfiiddg Glokdght chain forward:

ttattgtgeacttgacalaponceAdict, jomid PRYAGADI SRR RIS FHAIN WASIRSRIRG R tween the
restriction sites, Ncol and 'BstEIf. The full Iengé%&g;st chain was Inserted between restriction sites,

ApaLl and Ascl. Tae lsdftting t6ivédheed/ds SHempiatersbinersreasetiiz &ton. 20 B. CDR

Mutations Antifordyc536 as a Fab in vector pCES-1 was affinity matured by a step-wise

site-directegynutagenesis;using.qli j i = e ons for each of
the CDR pgg:?ons. Theﬁgu%?é%aﬁéfeggﬁgﬁgfggggg %A%ﬁ%%n%%é%ﬁ%%%a@éﬁé%ﬁ 00518-5) was

used following th&HANEIC TR ERITRE R AR BrohsE RE o iR iidg e tirtiseihanced binding to
Ang2, phage ELIS#yerterheed WOBotyfatesnimatnisvyg2rprofdifvioigtoat@ogd 1 in PBS onto
the 96 well Max@%l?a&':ﬁiﬁéé«%%&'§Q>t}ﬁﬁi&ﬂb!d@iﬁ%l@é@@ﬁ&&é’!ﬂ%‘i@s%@r%ﬁﬁ%ﬁ%ﬁm&lht phage

culture that were grown with helper phage was incubated and hound phages were detected with
; dg[ﬁﬁﬂ%ﬁ? S\iﬁ%ﬁt?%tﬁ?ﬁ ﬁ??é%?n L “ﬁr%?ﬁgs%eg%%%%%ngi’ %Sfpared relative

anti-M13 30antibdfe &
to parental 36 Faiyreah BreforsssiwitingnpleenrKilgsdhigrerienseld 8 dYoit frtRarcamalsisis of . 19G

Conversion of PhaggifabyshaftehagrE pSARNd SRSt Al aYsito Rt apereach from light
chain and heavy grain Mtagen e N SnANGeLRIRFING AR ANYS WelSselagiedand
at reduced temperature (e.g., liquid HF-10% anisole for about 0.25 to about 1 hour at
0°C). After evaporation of the reagents, the specific binding agent peptides are extracted
25  from the polymer with 1% acetic acid solution that is then lyophilized to yield the crude
material. This can normally be purified by such techniques as gel filtration on Sephadex
G-15 using 5% acetic acid as a solvent. Lyophilization of appropriate fractions of the
column will yield the homogeneous specific binding agent peptide or peptide derivatives,
which can then be characterized by such standard techniques as amino acid analysis, thin
30  layer chromatography, high performance Hquid chromatography, ultraviolet absorption
spectroscopy, molar rotation, solubility, and quantitated by the solid phase Edman
degradation.
Chemical synthesis of anti-Ang-1 and / or anti-Ang-2 antibodies, derivatives,
variants, and fragments thereof, as well as other protein-based Ang-2 binding agents

35  permits incorporation of non-naturally occurring amino acids into the agent.
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converted into IgG. Briefly, the variable regions of each clone were PCR amplified using a pair of
primers. Primer sequences for LC were CTG CTG CTG TOG CTG AGA GOT GCG CGC TOT GAT All
GTG ATG ACT CAG TCT CCA CTC TCC and AAA AAA CGT ACG 111 GAT CTC CAG CTT GOT
CC. Primers Yo HEMR¢% 11 1 1 1 1 11GCGCGCTGTGAGGTCCAGCTEEFEEREHEand
AAAAAAGGCACTA GAGACGGTGACCAGGGTTCC. After digesting with BssHII and BsiW1 for LC,
and BssHII and BsmBI for HC, the variable regions were inserted into pcDNAS3 vectors containing VKI
leader sequence and cBeetahinsabiidechrinunans Kegspenisntmethehiergeratasy'Stersiard molecular
biology techniquegitcaich Jigaiian Mbduradvac:tianpieifiethiiig Qe Abwelpiatasesafio, (O gold
competent cells (Stratagene), and th nsformation mixture w. rown_ overnight for plasmid prep
the next day. Reéﬁ t‘?r%1 %ﬁlﬁ? ?/{/eé’r}g }Béclr(i%vﬁée% gﬁ%’%ﬁ%ﬁ%ﬂ %%%%%?%%&E{D% ,Eénd transiently
transfected into ZOSE&NS # SPrTISIRECISNG I erevB oA Re inveried BieRderehfom transfected
cells were celleceshiuatich lgfehe amnaaiatr af ehcwas. Oy andiftechdbydlira ee: aBsEYs Bstadianiidiuman 1gG
15antibody (Fe specifi Ig?e ed with- epropi n 'sg [ d with APC (Perkin
Elmer). D. Je?@(;:?;]ggﬁso fglb(g 'é:/éfg%gs c(’:%r}%%%ghdg mg %g%ﬁ%gn aingﬁggy\;ﬂ\;@e%g %s_ted in HTRF
neutralizing assdyRA2 SR MIHB iSSP SmaEsn eIy 2R TR R A BT REF AL ARG SFrom initial
screening, 15LChekareisand 11HC clones that showed improved activity were picked. The DNA of
selected clones were prepara anshioRfineA Bysam'aneigdRendbe.combination of each LC and

EIC mutants, along with 536 parental clone, were transfected into two 96 plates seeded with 293T

cells. Cond]rl(isonel’f‘?ffé’df&s\f@ﬁ‘éiwIE?FF&‘HE“&R%%‘&R}E%%F%E i5 Brgra e RRAAM and inhibitory effect
in Tie2 neutralizimgiasdayorEIDRs thisawombisdtans 2dzbleiesiibdt wolstain, smeglienstatation in each LC
and HC were SeL%%‘fief%réwgﬂgﬁéﬂhgé%%ﬁlibraw;ﬁér@@g@%i%g@gtg}UHWMé?ﬁ kemRRAffinity

e -

Matured Ang2 Antipodies in cells used for transfection of the anti-Ang2 IgG

s
expression plasriidi&y iy simsreist BRsdRion CH SRR 1E 1Rs B8P A by gradually
adapting DXB-1ledQmelistzdfenptse enmedieshn Ecinortas dEbenbigthdhaRixdiygsdnset al, 1998

(Rasmussery B. ,DavisoR or HADESRI rRe8l0 ¥ pd 898 e atighachaiRale bz atiRn aRgbR5recombinant
protein expression in VS}%?IE-CHOZ A serum-free CHO gost cell IE}((%(.ga.tfg/totechnol_og%éi 28: 31-42).
] n

DXB-1 1 cells arP®HSEFR I FtIeht ARTHEN He AL 1ROR: BRIt AR HHeR S rlaub, 1983;
Urlaub and Chaghesd 989 abswtdtivh infAChibdsé HafhistencBibirratamddishicieniiodih yavefolate

reductase activitgfesasts Dladl Aeng). Sieltobyidizaria] Grégrébld GIDBSIN e -Aashehiah dsuikabis, N.,
Lanzberg, M., Urlaub, G. 16982. 5Gene lification i%%iljhé/g e reductase dl()afitcient mutants.

ro fol
Schimke, R.T. (B0 J &8s SRS o S E SRE B B0 Rﬁ'%fgég%o BYing"Harbor Laboratory: Cold
Spring HarB8r, Nelgnepthe typead)litmanChend scapersdithied ibrineaibeird Opsinbepaseretaifrom the Chinese
hamster ovary (Kaarane Buekn Genglics efsamatic MERBS]andaellperdht Sisiation and isolation of
nutritional mutanég,minegl i{‘%%ﬁ,g%ﬁ%"%e"& Proc. Nat. 10Acad. Sci. 60: 1275-1281, 1968.). To
derive the CS-9 host cell line, -11"cells were grown in media with gradual reduction in serum over
100 passages to obtain/SEHifh. feepEsinb ieceenboesien 81 ashe pIEIU (RGN Aen et al, 1998).
The SF-CHO cellapiussensgbbaqeiestitis sidealenencbyidinmiitngecifistionitlgagagt aoisiiasivid vél clones

were evalugied. Jhg. (35:8,01992 W98 asRlAgied P21 NS G e JareHaresaignf recombinant

proteins an In serum-free me ank was teste ventious agents and sterility

and found to be fRSEBF TRAIRRROBIRTES AR RISEIAP BB RESTHERERSIERIPRE, CS-9, is a DHFR
deficient CHO cedkfiresiati xettopyedo rghylitiesdy{tio xeastizitecasich ey midinsetSddIT yyshesplasmids
PDC323 and pDGigadeah eRROAE-AGHIRRAL e DR ARNA BRI &Mk Bigsfida must

complement each other to express a functiona FR moleculé by assaciation of the 2 DHFR

fragments in vivaith Vit RS ARIMNER TS o6 Hitss estieyer SO od s M vy chains and 2
light (kappa@r lavitbg A\ Wipinsrasiiasigvadtk deinetire dopowingvEable(2225Tal8R322

plasmid); or animal cell systems.

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,

35  AS49,PCI12, K562 and 293 cells, as well as hybridoma cell lines as described herein.
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Antibody* Antibody Heavy Chain Antibody Light Chain H6L7 H6 HC L7 LC H5L7 H5 HC L7 LC H4L13
H4 HC 1,13 LC H11L7 HIl HC L7 LC H10L7 HIO HC L7 LC H4L7 H4 HC L7 LC H5L6 H5 HC L6 LC

H2L7H2HC L7 LC
WO 2009/105269 PCT/US2009/001122

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,

Some exemplary protocols for the recombinant expression of the specific binding

L

agent proteins are described herein befow,

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 element or

10 elements having a regulatory role in gene expression, for example, promoters or
enhancers, (2} a structural or sequence that encodes the binding agent which is transcribed
into mRNA and translated into protein, and (3) appropriate transcription initiation and
termination sequences. Structural units intended for use in yeast or eukaryotic expression
systems preferably include a leader sequence enabling extracellular secretion of transiated

15 protein by a host cell. Alternatively, where recombinant specific binding agent protein is
expressed without a leader or transport sequence, it may include an amino terminal
methionine residue. This residue may or may not be subsequently cleaved from the
expressed recombinant protein to provide a final specific binding agent product.

For example, the specific binding agents may be recombinantly expressed in

20 yeast using a commercially available expression system, e.g., the Pichia Expression
Systemn {Invitrogen, San Diego, CA), following the manufacturer's instructions. This
system also relies on the pre-pro-alpha sequence to direct secretion, but transcription of
the insert is driven by the alcohol oxidase (AOX1) promoter upon induction by methanol.

The secreted specific binding agent peptide is purified from the yeast growth

25  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 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

30  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 (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,

35  Autographa californica nuclear polyhedrosis virus (AcNPV) can be used as a vector to

53



H5L8 H5 HC L8 LC H6L8 1-16FIC L8 LC H3L7 H3 BC L7 LC H5L4 H5HC L4 LC H4L12 H4 HC LI2 LC
H6L6 1-16 HC L6 LC H4L2 1-14 HC L2 LC H4L6 1-14 HC L6 LC H4L4 I-14 HC L4 LC

WO 2009/105269 PCT/USZ009/001122
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express foreign genes in Spodoptera frugiperda cells or in 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 placed under control of the polyhedrin
promoter. Successful insertion of the specific binding agent peptide will render the
polyhedrin gene inactive and produce recombinant virus lacking coat protein coat. The
recombinant viruses can be used 1o infect 8. frugiperda cells or Trichoplusia larvae in
which peptide is expressed [Smith ef al., J Virel 46: 584 (1983); Engethard er al., Proc
Nat Acad Sci (USA} 91: 3224-7 (1994)].

In another example, the DNA sequence encoding the specific binding agent
peptide can be amplified by PCR and cloned into an appropriate vector for example,
pGEX-3X (Pharmacia). The pGEX vector is designed to produce a fusion protein
comprising giutathione-S-transferase (GST), encoded by the vector, and a specific
binding agent protein encoded by a DNA fragment inserted into the vector's cloning site.
The primers for the PCR can be generated to include for example, an appropriate cleavage
site. Where the specific binding agent fusion moiety is used solely to facilitate expression
or is otherwise not desirable as an attachment to the peptide of interest, the recombinant
specific binding agent 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
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-1 and/or anti-Ang-2 antibodies
and fragments thereof using the recombinant systems described above may result in
production of antibodies or fragments thereof that must be “re-folded™ (to properly create
various disulphide bridges) in order to be biologically active. Typical refoiding
procedures for such antibodies are set forth in the Examples herein and in the following
section.

Specific binding agents made in bacterial cells may be produced as an 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 EDTA,; and treated
with 0.1 mg/ml lysozyme (Sigma, St. Louis, MO) for 15 minutes at room temperature.
The lysate can be cleared by sonication, and cell debris can be pelleted by centrifugation
for 10 minutes at 12,000 X g. The specific binding agent-containing pellet can be
resuspended in 50 mM Tris, pH 8, and 10 mM EDTA, layered over 50% glycerol, and
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11501 115 HC L11 LC H5L1 115 BC LI LC H4L11 H4 HC LI I LC H5L12 H5 HC LI2 LC H5L9 H5 HC
L9 LC * Tested for binding to hAng-2, mAng-2, and hAng-1 as described herein. Tables 3 and 4 set

forth the sequences and §EQ 1D NOs. of the heavy and light (kappa 5and lambda) chains of the 22
anti-Ang-| an%?%{'ﬁﬂ?&%?d-z antibodies converted from phage to full Iengtﬁﬂ@?&?ﬁ’f@&ﬂ%s. The

complementarity-determining regions (CDRs) of the monoclonal antibodies were predicted using the
VBASE database which uses the technique described by Kabat et al in: Sequences of Proteins of

Immunological IriatEsteed f1 PusikrcattPnG so Thypabetgan beyspsnepdsttinaradandphesr8Efices, 5th
ed.). Fab 10 regiafsrydemialigneld{Qrss) fes ot MifT thel datibisespétititendlagestgesadine sequence

and then visually comnarel Wiivaueh. S RRSS TR CRRS o1 sashyariable region (heavy or light

chain), both residue and sequénces are set forth in Table 5. Table 3 15Heavy Chain Variable Regions
Antibody HC Se@ﬂ@ﬁ%fﬁ"g@% (ﬁ@@ﬁ)mok et al., supra). The gel can be soaked in 0.4'M KCl to
EVQLVQSGH G Vs REShRED Gt s Gl bE S51¥43 vid VIBRQARMGK gel-running buffer lacking

GLEWVSYISSS@I%T'%YH%‘%&%&’?&FIA%B %MQM%XLQMM%Q&MH& protein, it can be
EDTAVYYCARDLL_DYDILTGYGYW& %GT.LVTVSS H2 (SEQ ID NO. 1)
purified using the GST Purification Module (Pharmacia).

Mammalian host systems for the expression of the recombinant protein are weli

known to those of skill in the art, Host cell strains can be chosen for a particular ability to

10 process the expressed protein or produce certain post-translation modifications that will
be useful in providing protein activity. Such modifications of the polypeptide include,
but are-not limited to, acetyiation, carboxylation, giycosylation, phosphorylation,
lipidation and acylation. Different host cells such as CHO, HeLa, MDCK, 293, WI38, as
well as hiybridoma cell lines, and the like have specific cellular machinery and

15 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 include, but are
not limited to, HSV thymidine kinase, hypoxanthine-guanine phosphoribosyltransferase

20 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 the aminoglycoside G418 and confers resistance to
chlorsulfuron; and hygro which that confers resistance to hygromycin. Additional

25 selectable genes that may be useful include trpB, which allows cells to utilize indole in
place of tryptophan, or hisD, which allows cells to utilize histinol in place of histidine.
Markers that give a visual indication for identification of transformants include
anthocyanins, B-glucuronidase and its substrate, GUS, and luciferase and its substrate,
haciferin.

30
Purification and Refolding of Specific Binding Agents

In some cases, the specific binding agents produced using procedures described
above may need o be “refolded” and oxidized into a proper tertiary structure and
generating di-sulfide linkages in order to be biologically active, Refolding can be

35  accomplished using a number of procedures well known in the art. Such methods

35



EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGIC
GLEWVSYISSSGSTIEYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS H3 (SEQ ID NO. 2)
EVQLVQSGBOAMIBERSLRLSCAASGFTFSSYGMHWVRQAPOK ~ PCT/US2009/001122
GLEWVSY1SSSGSTIQYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS H4 (SEQ ID NO. 3)
EVQLVQSGGGViHBRER SKRIBOANSEETE SSYGMHIWNRDARGH! to a pH usually above 7

EDTAVY CARDLL Y B Ty P e T LUy S 1 (R N, g o o thechois
EVQLVQSG(;GW’gf-‘?E;i Sﬁi'_gﬁﬁf %ﬁaﬁ%\éf@ﬁ}rﬂ\ﬂléﬂ‘gﬂﬁéﬁi’i“&“)’ used ata lower
GLEWVSYISSSGBTMYADSHKGRIPHS RDNAKINSEMICIVINGInR An most cases, the
EDTAVYYCARDIeldR AN TN G YW QTS EU S5 H QU SEQuR MR B oxidized form in a

EVQLVQSGGGVVQPGRSLRLSCAASGETESSYGMHWVROAPGK .
oL BV Y158 ET PADE CREHTEAS W%i§ﬁ%%%ﬁ)§%%i°ws for dusykfide shuffling
EDTAVYYCARDRIBYDH 16 foanafies S Cspteyrveipds Jo(SEgmimoniDuss) redox couples

EVQLVQSG GGV GRBiBbahins i blieny Gt EL) MphetcHid-RY\a/Hi%iReito!
SSGSTIYYADS ETISRDNAKN, SLYLOMNS
Y

L g .
EDTAVYYCARDLLBYBITF OGH {(Q?E)/&tﬂ‘&' YTt gy instances, a co-

EVQLVQSEG G vwerorSeRid targek firsSivienpiaariprsK Commonly used
GLEWVSYISSSGSIARBNKGBREII| PRIZMNEGN Biy YA MNBLRAblecular weights, and
EDTAVYYCARDLLDYDIWTGYGYWGQGTLVTVSS Table 4 Light Chain Variable Regions Antibody
LC Sequence 536kappa (Ref) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASE/bbsrpstsebisctogrify pree ipdindinpgeeny esereiny envievarts e TR GQG TKLEIK

LI the present invention. Protein purification techniques are well known to those of skill in
15 the art. These techniques involve, at one level, the crude fractionation of the polypeptide
- and non-polypeptide fractions. Having separated the specific binding agent polypeptide
from other proteins, the polypeptide of interest can be further purified using
chromatographic and electrophoretic techniqgues to achieve partial or complete
purification (or purification to homogeneity). Analytical methods particularly suited to
20 the preparation of a pure specific binding agent peptide are ion-exchange
chromatography, exclusion chromatography; polyacrylamide gel electrophoresis;
isoelectric focusing. A particularly efficient method of purifying peptides is fast protein
liguid chromatography or even HPLC.
Certain aspects of the present invention concerns the purification, and in
25  particular embodiments, the substantial purification, of an encoded specific binding agent
protein or peptide. The term "purified specific binding agent protein or peptide” as used
herein, is intended io refer to a composition, isolatable from other components, wherein
the specific binding agent protein or peptide is purified to any degree relative to its
naturally-obtainable state. A purified specific binding agent protein or peptide therefore
30 also refers to a specific binding agent protein or peptide, free from the environment in
which it may naturally occur.
Generally, "purified” will refer to a specific binding agent composition that has
been subjected to fractionation to remove various other components, and which
composition substantially retains its expressed bioiogida! activity. Where the term

35 “substantially purified" is used, this designation will refer to a specific binding agent
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(SEQ ID NO. 8) DIVMTQSPLSLPVTPGEPASISCRSIQSLLQSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGTHWPPTFGQGTICLEIK L2 (SEQ ID NO. 9)

DIVIYITQSPYE BPBEEPASISCRSSQSLLLSNGYNYLDWYLQKP PCT/US2009/001122
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY YYCMQGTHWPPTFGQGTKLEIK
IA (SEQ ID NO. 10) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSHGYNYLDWYLQKP
GQSPQLLIYLGSNIRASSY byt iT b sas R VRIS omgE THINPP TFGQGTKLEIK

I(_36 (SSIES LllaYl\Il_C()B. iyt G B%BP%M$§ o V. );{G&WAB'I%‘%\'/JE;&TPFGQGTKLEIK
O S AR R R A e

L7 (SEQ ID NO. 12) DIVMTQSPLS GEPASISCRS _HSK / _
GQSPQLLIYLGSNRASEVPHREsdSer gestiirne RpsieareeREryisgtion of the specific binding
YY CMQGTHW Pigéik G G o v tK thdéOo? 80D i1 260 CIM DR @eYaal dirdduidrd SEsd 0 NO. 13)

DIVMTQS PLSLRMEBQEPA%‘%Q,%§§Q§WI§#§¥W&& X&Ql Igf an active fraction, or
GQSPQLLIYLGSNRASGVPD FSGSGSGIDFTLKISRVEAEDV

YYCMQGTHWPﬁﬁeﬁs@@@ﬁ"f@ﬂ'ﬁ‘ﬁ@fﬁ@e@@iwrﬁég.efﬁﬁ‘ﬂypepﬁdes within a fraction by
DIVMTQSPLSLPUSPGER ABHSERS BeiStddH SN GIMDE isEXRAY @ I§&ity of a specific binding

GQSPQLLIYAGENRASGYRNRERSSCRETRRELKISRYEARRUGY, XY eMRGTHWPPTFGQGTKLEIK
L 11 (SEQ ID,NO. 15) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP

GQSPQLLIVL GSBRNSEBH e B SR [0 SEAEIREERRG fegree of purification,
YYCMQGTHWPRTHGOSFHyE| KR HSECH D N@nbt6) The actual units used to represent the

DIVMTQSPLS L'%MILE)@EBM@%@@%EB%N@W XMX@Q&R@ particular assay
GQSPQLLIYLGS RASGVPDRF%%SGSGTI%FTLKISRV AEDVGV

YYCMQ ATHWP& @8@%@ 9 the purification and whether or not the expressed specific
binding agent protein or peptide exhibits a detectable binding activity.

15 Various techniques suitable for use in specific binding agent protein purification
will be well known to those of skill in the art. These include, for example, precipitation
with ammonium sulphate, PEG, antibodies (immunoprecipitation} and the like or by heat
denaturation, followed by centrifugation; chromatography steps such as affinity
chromatography (e.2., Protein-A-Sepharose), ion exchange, gel filtration, reverse phase,

20 hydroxylapatite and affinity chromatography; isoelectric focusing; gel eie{ftrophoresis;
and combinations of such and other techniques. As is generally known in the art, it is
believed that the order of conducting the various purification steps may be changed, or
that certain steps may be omitted, and still resuit in a suitable method for the preparation
of a substantially purified specific binding agent.

25 There is no general requirement that the specific binding agent always be
provided in its most purified state. Indeed, it is contemplated that less substantially
specific binding agent products will have utility in certain embodiments. Partial
purification may be accomplished by using fewer purification steps in combination, or by
utilizing different forms of the same general purification scheme. For example, it is

30  appreciated that a cation-exchange 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 binding agent

35  protein.
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(SEQ ID NO. 17) DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRV EA EDVGV
YYCMQVTHWPPTFGQGTKLEIK 5Table 5 Complementarity-Determining Regions S}CDRS) of Heavy
Chains (HC) W18t ains (LC) of Ang-1 and /or Ang-2 Antibodies; Ré’s@&ﬂé%z%?@ Héuence CDR
| CDR 2 CDR 3 Antibody Residues Sequence Residues Sequence Residues Sequence Ab 536 HC
31-35 SYGMH 50-66 YISSSGSTIYYADSVKG 99-111 DLLDYDILTGYGY Ab 536 LC 24-39
RSSOSLLHSNGYNY L 5 &ngn that the migration of a polypeptide can vary, sometimes significantly,

with different conditions of SDS/PAGE [Capaldi ef al., Biochem Biophys \ Res Comim,
76: 425 (1977)]. 1t will therefore be appreciated that under differing electrophoresis
conditions, the apparent molecular weights of purified or partiaily purified specific

5  binding agent expression products may vary.

Binding Assavs
Immunclogical binding assays typically utilize a capture agent to bind

specifically to and often immobilize the analyte target antigen. The capture agentis a
10  moiety that specifically binds to the analyte. In one embodiment of the present invention,
 the capture agent is an antibody or fragment thereof that specifically binds Ang-2 and / or
Ang-=1. These immunological binding assays are well known in the art [see, Asali, ed.,
Methods in Cell Biology, Vol. 37, Antibodies in Cell Biology, Academic Press, Inc., New
York (1993)].

15 Immunological binding assays frequently utilize a labeling agent that will signai
the existence of the bound complex formed by the capture agent and antigen. The
labeling agent can be one of the molecules comprising the bound complex; i.e. it can be
tabeled specific binding agent or a labeled anti-specific binding agent antibody.
Alternatively, the labeling agent can be a third molecule, commonly another antibody,

20  which binds to the bound complex. The labeling agent can be, for example, 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 a detectable moiety, such as biotin, which can then be

25  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 reactivity
with immunoglobulin constant regions from a variety of species [see, generally

30  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 seconds to several
hours, preferably from about 5 minutes to about 24 hours. However, the incubation time

35  will depend upon the assay format, analyte, volume of solution, concentrations, and the
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LGSNRAS 94-102 MQGTHWPPT H6L7 HC 31-35 SYGMH (SEQ /D NO.18) 50-66
YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDIYTGYGY (SEQ ID NO. 32) 86L7 LC 24-39
RSSQSLLIISNGYNI,LD (SEQ ID NO. 1) 55-61 LGSNRAS (SEQ ID NO.27) 94-102 MQGTHWPPT
(SEQ ID NOVE3#HE0PHC 31-35 SYGMH (SEQ ID NO.18) 50-66 YISSSEIFPRHREEA G (SEQ ID
NO.26) 99-111

like. Usually, the assays will be carried out at ambient temperature, although they can be

conducted over a range of temperatures,

A. Mon-competitive binding assavs;

5 Immunological binding assays can be of the non-competitive type. These assays
have an amount of captured analyte that is directly measured. For example, in one
preferred “sandwich” assay, the capture agent (antibody) can be bound directly to a solid
substrate where it is immobilized, These immobilized antibodies then capture (bind to)
antigen present in the test sample. The protein thus immobilized is then bound to a

10  labeling agent, such as a second antibody having a label. In another preferred “sandwich”
assay, the second antibody lacks a label, but can be bound by a labeled antibody specific
for antibodies of the species from which the second antibody is derived. The second
antibody also can be modified with a detectable moiety, such as biotin, to which a third
labeled molecule can specifically bind, such as streptavidin, [See, Harlow and Lane,

15 Antibodies, A Laboratory Manual, Ch 14, Cold Spring Harbor Laboratory, NY (1988),

incorporated herein by reference].

B. Competitive Binding Assavs:
Immunological binding assays can be of the competitive type. The amount of

20 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 known amount of analyte, usuaily
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

25  proportional to the concentration of analyte present in the sample. (See, Harlow and Lane,
Antibodies, A Laboratory Manual, Ch 14, pp. 579-583, supra).

In another preferred competitive binding assay, the antibody is immobilized on a
solid substrate. The amount of protein bound to the antibody may be determined either
by measuring the amount of protein present in a protein/antibody complex, or

30  alternatively by measuring the amount of remaining uncompiexed protein. The amount of
protein may be detected by providing a labeled protein. See, Harlow and Lane,
Antibodies, A Laboratory Manual, Ch 14, supra).

Yet another preferred competitive binding assay, hapten inhibition is utilized.
Here, a known analyte is immobilized on a solid substrate. A known amount of antibody

35  isadded 1o the sample, and the sample is contacted with the immobilized analyte. The
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DLLDYDIWTGYGY (SEQ ID NO. 34) H5L7 LC 24-39 RSSQSLLHSNGYNELD (sgO ID NO.19) 55_61
LGSNRAS (SEQ ID NO.27) 94-102 MQGTHWPPT (SEQ ID NO. 33) H4L13 HC 31-35 SYGMH (SEQ
1D NO.18) 50-66 YISSSGSTIYYADSVKG (SEC} ID NO.26) 99-111 DLLDYDLLTGYGY‘éSS() /5 NO.
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duence

amount of antibody bound to the immobilized analyte is inversely propdrtionai to the
amount of analyte present in the sample. The amount of immobilized antibody may be
detected by detecting either the immobilized fraction of antibody or the fraction that
remains in solution. Detection may be direct where the antibody is labeled or indirect by
the subsequent addition of a Iabeled moiety that specifically binds to the antibody as

déscribed above.

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 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 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 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 mix.

D. Other Binding Assays:
The present invention also provides Western blot methods to detect or quantify

the presence of Ang-1 and / or Ang-2 in a sample. The technique generally comprises
separating sample proteins by gel elecirophoresis on the basis of molecular weight and
transferring the proteins to a suitable solid support, such as nitrocellulose filter, a nylon
filter, or derivatized nylon filter. The sample is incubated with antibodies or fragments
thereof that specifically bind Ang-1 and / or Ang-2 and the resuiting complex is detected.
These antibodies may be directly labeled or alternatively may be subsequently detected
using labeled antibodies that specificaliy bind to the antibody.

Binding assays to detect those Ang-1 and / or Ang-2 specific binding agents that

disrupt Ang-2 binding to its receptor are set forth in the Examples herein.

Diagnostic Assays ]
The antibodies or antigen-binding fragments thereof of present invention are

useful for the diagnosis of conditions or diseases characterized by expression of Ang-1
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Residues Sequence Residues Sequence H4L13 LC 24-39 RSSQSLLHSNGYNYLD (SEQ ID NO.20)
55-61 LGSNRAS (SEQ ID NO.27) 94-102 MQVTHWPPT (SiQ ID NO. 36) H11L7 HC 31-35 SYGMH
(SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDILTGMGY (SEQ ID
NO. 37) H1M9 13425 RSSOSLLHSNGYNFLD (SEQ ID NO.19) 55 6H{T@SpRAL 122
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and / or Ang-2 or subunits, or in assays to monitor patients being treated with inducers of
Ang-1 and / or Ang-2, its fragments, agonists or inhibitors of Ang-1 and / or Ang-2
activity. Diagnostic assays for Ang-1 and / or Ang-2 include methods utilizing a specific
binding agent and a label to detect Ang-1 and / or 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 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-1 and / or 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), 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-1 and / or Ang-z is preferred, but a competitive binding assay can be employed.
These assays are described, for example, in Maddox et al., J Exp Med, 158:1211 [1983].

In order to provide a basis for diagnosis, normal or standard values for haman
Ang-1 and / or Ang-2 expression are usually established. This determination can be
accomplished by combining body fluids or cell extracts from normal subjects, preferably
human, with a 'speciﬁc binding agent, for example, an antibody, to Ang-I and / or Ang-2,
under conditions suitable for complex formation that are well known in the art. The
amount of standard complex formation can be quantified by comparing the binding of the
specific binding agents to known quantities of Ang-1 and / or Ang-2 protein, with both
controf and disease samples. Then, standard values obtained from normal samples can be
compared with values obtained from samples from subjects potentially affected by
disease. Deviation between standard and subject values sugpests a role for Ang-1 and / or
Ang-2 in the disease state.

-For diagnostic applications, in certain embodiments, specific binding agents
typically will be labeled with 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, "*C, *P, *’S, or ', a
fluorescent or chemiluniinescent compound, such as fluorescein isoﬂiiocye{nate,
rhodamine, or luciferin; or an enzyme, such as alkaline phosphatase, 3-galactosidase, or

horseradish peroxidase [Bayer ef al., Meth Enz, 184: 138-163, (1990)].
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(SEQ ID NO.27) 94-102 MQGTHWPPT (SEQ ID NO. 33) H1OL7 HC 31-35 SYGMH (SEQ ID NO.18)
50-66 YISSSGST/YYADSVKG (SEQ ID NO.26) 99-111 DLLDYDILTGLGY (SEQ ID NO. 38) H10L7
LC 24-39 RSSQSLLHSNGYNELD (SEG ID NO. 15) 55-61 LGSNRAS (SEQ ID NO.27) 94-102
MOGTHEPP¥ S I52/f0. 33) H4L7 HC 31-35 SYGMH (SEQ ID NO.1855H15g009/601122
YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDLLTGYGY (SEQ 15 NO.

Diseases

The present invention provides a specific binding agent that binds to Ang-1 and /
or Ang-2 that is useful for the treatment of human diseases and pathological conditions.
Agents that modulate Ang-1 and / or Ang-2 binding activity, or other cellular activity,

5  may be used in combination 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 for
treating diseases and conditions characterized by undesirable or aberrant levels of Ang-1
and / or Ang-2 activity in a cell. These diseases include cancers, and other

10 hyperproliferative conditions, such as hyperplasia, psoriasis, contact dermatitis,
immunological disorders, and infertility.

The present invention also provides methods of treating cancer in an animal,
including humans, comprising administering to the animal an effective amount of a
specific binding agent that inhibits or decreases Ang-1 and / or Ang-2 activity. The

15 invention is further directed to methods of inhibiting cancer cell growth, including
processes of cellular proliferation, invasiveness, and metastasis in biological systems.
Methods include use of a compound of the invention as an inhibitor of cancer cell growth.
Preferably, the methods are employed to inhibit or reduce cancer cell growth,
invasiveness, metastasis, or tumor incidence in living animals, such as mammals.

20 Methods of the invention are also readily adaptable for use in assay systems, e.g.,
assaying cancer cell growth and properties thereof, as well as identifying compounds that
affect cancer cell growth,

The cancers treatable by methods of the present invention preferably occur in
mammals. Mammals include, for example, humans and other primates, as well as pet or

25  companion animals such as dogs and cats, laboratory animals such as rats, mice and
rabbits, and farm animals such as horses, pigs, sheep, and cattle.

Tumors or neoplasms include growths of tissue cells in which the multiplication
of the cells is uncontrolled and progressive. Some such growths are benign, but others are
termed malignant and may lead to death of the organism. Malignant neoplasms or

30  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 dedifferentiation), and of their organization relative to0 one another and their

surrounding tissues. This property is also called "anaplasia.”
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35) HAL7 LC 24-39 RSSQSLLHSNGYNPLD (SEQ ID NO.15) 55_61 LGSNRAS (SEQ ID NO.27)
94-102 MOGTHEPPT (SEQ ID NO. 33) H5L5 HC 31-35 SYGMH (SEQ ID NO.18) 50-66
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24-39 RSSOSRAIMBHEFR YLD (SEQ ID N5.21) 55-61 LGSNRAS (SEQ 10 Nt 5¥4% 133
MQGTHWPPT (SEQ. ID NO. 33) H2L7 HC
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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 infiitrate (invade) the surrounding tissues and give rise to metastases.
Adenocarcinomas are carcinomas derived from glandular tissue, or which form
recognizable glandular structures, Another broad category or cancers includes sarcomas,
which are tumors whose cells are embedded in a fibrillar or homogeneous substance like
embryonic connective tissue. The invention also enables treatment of cancers of the
myeloid or lymphoid systems, including leukemias, lymphomas and other cancers that
typically do not present as a tumor mass, but are distributed in the vascular or
lymphoreticular systems.

The type of cancer or tumor cells amenable to treatment according to the
invention include, for example, ACTH-producing tumor, acute lymphocytic leukemia,
acute nonlymphoceytic leukemia, cancer of the adrenal cortex, bladder cancer, brain
cancer, breast cancer, cervical cancer, chronic lymphocytic leukemia, chronic myelocytic
leukemia, colorectal cancer, cutaneous T-cell lymphoma, endometrial cancer, esophageal
cancer, Ewing's sarcoma, gallbladder cancer, hairy cell leukemia, head and neck cancer,
Hodgkin's lymphoma, Kaposi's sarcoma, kidney cancer, liver cancer, lung cancer (small
and non-small cell), malignant peritoneal effusion, malignant pleural effusion, melanoma,
mesothelioma, multiple myeloma, neuroblastoma, glioma, non-Hodgkin's lymphoma,
osteosarcoma, ovarian cancer, ovarian (germ cell) cancer, pancreatic cancer, penile
cancer, prostate cancer, retinoblastoma, skin cancer, soft tissue sarcoma, squamous cell
carcinomas, stomach cancer, testicular cancer, thyroid cancer, trophoblastic neoplasms,
uterine cancer, vaginal cancer, cancer of the vulva, and Wilms' tumor.

The invention is particularly illustrated herein in reference to treatment of certain
types of experimentally defined cancers. In these illustrative treatments, standard
state-of-the-art in vitre and in vivo models have been used. These methods can be used to
identify agents that can be expected to be efficacious in in 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 invention.

The invention can also be practiced by including with a specific binding agent of
the invention, such as an antibedy, in combination with another anti-cancer

chemotherapeutic agent, such as any conventional chemotherapeutic agent. The
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31-35 SYGMH (SEQ ID NO.18) 50-66 YISSSGSTIEYADSVKG (SEQ ID N5.28) 99-111
DLLDYDILTGYGY (SEQ ID NO. 39) H2L7 LC 24-39 RSKELLHSNGYNFLD (SEQ ID NO.19) 55-61
LGSNRAS (SEQ ID NO. 27) 94-102 MQGTHWPPT (SEQ ID NO. 33) H5L8 HC 31-35 SYGMH (SEO
ID NO.18) 5&&%%@%’5T|YYADSVKG (SEQ ID NO.26) 99-111 DLLDYSTAFEYPEYEEQ ID NO.
34) H5L8 LC 24-39

combination of a specific binding agent with such other agents can potentiate the
chemotherapeutic protocol. Numerous chemotherapeutic protocols will present
themselves in the mind of the skilled practitioner as being capable of incorporation into
the method of the invention. Any chemotherapeutic agent can be used, including

5  alkylating agents, antimetabolites, hormones and antagonists, radioisotopes, as well as
natural products, For example, the compound of the invention can be administered with
antibiotics such as doxorubicin and other anthracycline analogs, nitrogen mustards such
as cyclophosphamide, pyrimidine analogs such as 5-fluorouracil, cisplatin, hydroxyurea,
taxol and its natural and synthetic derivatives, and the like. As another example, in the

10 case of mixed tumors, such as adenocarcinoma of the breast, where the tumors include
gonadotropin-dependent and gonadotropin-independent cells, the compound can be
administered in conjunction with leuprolide or goserelin (synthetic peptide analogs of
LH-RH). Other antineoplastic protocols include the use of a tetracycline compound with
another treatment modality, e.g., surgery, radiation, etc., also referred to herein as

15 "adjunct antineoplastic modalities." Thus, the method of the invention can be employed
with such conventional regimens with the benefit of reducing side effects and enhancing
efficacy.

The present invention thus provides compositions and methods useful for the
treatment of a wide variety of cancers, including solid tumors and leukemias. Types of

20  cancer that may be treated include, but are not limited to: 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,

25  mucinous, non-small cell lung, oat cell, papillary, scirrhous, bronchiolar, bronchogenic,
squamous cell, and transitional cell); histiocytic disorders; leukemia; histiocytosis
malignant; Hodgkin’s disease; immunoproliferative small lung cell carcinoma; non-
Hodgkin’s lymphoma; plasmacytoma; reticuloendotheliosis; melanoma;
chondroblastoma; chondroma, chondrosarcoma; fibroma; fibrosarcoma; giant cell tumors;

30 histiocytoma; lipoma; liposarcoma; mesothelioma; myxoma; myxosarcoma; osteoma;
osteosarcoma; chordoma; craniopharyngioma; dysgerminoma; hamartoma;
mesenchymoma; mesonephroma; myosarcoma; ameloblastoma; cementoma; odontoma;
teratoma; thymoma; tophoblastic tumor. Further, the following types of cancers may also
be treated: adenoma; cholangioma; cholesteatoma; cyclindroma; cystadenocarcinoma;

35  cystadenoma; granulosa cell tumor; gynandroblastoma; hepatoma; hidradenoma, islet cell
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RSSOSLLHSNGYNMLD (SEQ ID NO. 25) 55 61 LGSNRAS (SEQ ID NO.27) 94-102 MQGTHWPPT
(SEQ ID NO. 33) H6L8 HC 31-35 SYGMH (SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SEQ ID
NO.26) 99-111 DLLDYDIYTGYGY (SEO ID NO. 32) H6L8 LC 24-39 RSSQSLLHSNGYNM LD (SEQ
ID NO.25) 55¥1PEIREAS (SEQ ID NO. 27) 94-102 MQGTHWPPT (SEES THRIBY481 '#3L7 HC
31-35 SYGMH 50-66 YISSSGSTIOYADSVKG (SEO ID NO. 29)
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tumor; Leydig cell tumor; papilloma; Sertoli cell tumor; theca cell tumor; leiomyoma;
leiomyosarcoma; myoblastoma; myoma; myosarcoma; rhabdomyoma;
rhabdomyosarcoma; ependymoma; ganglioneuroma; glioma; medullobiastoma;
meningioma; neurilemmoma; neuroblastoma; neuroepithelioma; neurofibroma; neuroma;
paraganglioma; paraganglioma nonchromaffin; angiokeratoma; angiolymphoid
hyperplasia with eosinophilia; angioma sclerosing; angiomatosis; glomangioma;
hemangioendothelioma; hemangioma; hemangiopericytoma; hemangiosarcoma;
lymphangioma; lymphangiomyoma; lymphangiosarcoma; pinealoma; carcinosarcoma,
chondrosarcoma; cystosarcoma phylicdes; fibrosarcoma; hemangiosarcoma;
leiomyosarcoma; leukosarcoma; liposarcoma; lymphangiosarcoma; myosarcoma;
myxosarcoma; ovarian carcinoma, rhabdomyosarcoma; sarcoma; neoplasms;
nerofibromatosis; and cervical dysplasia.

_ Another aspect of the present invention is using the materials and methods of the
present invention to prevent and/or treat any hyperproliferative condition of the skin

inciudihg 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 ef 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 humans that express these clinical symptoms. The
specific binding agents can be delivered using any of the various carriers through routes
of administration described herein and others that are well known to those of skill in the
art.

Other aspects of the present invention inciude treating various retinopathies
(including diabetic retinopathy and age-related macular degeneration} in which
angiogenesis is involved, as well as disorders/diseases of the female reproductive tract
such as endometriosis, uterine fibroids, and other such conditions associated with
dysfunctional vascular proliferation (including endometrial microvascular growth) during
the female reproductive cycle.

Still another aspect of the present invention relates to treating abnormal vascular
growth including cerebral artericvenous malformations (AVMs) gastrointestinal mucosal
injury and repair, ulceration of the gastroducdenal mucosa in patients with a history of
peptic ulcer disease, including ischemia resulting from stroke, a wide spectrum of
pulmonary vascular disorders in liver disease and portal hypertension in patients with

nonhepatic portal hypertension.
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99-111 DLLDYDILTGYGY (SEQ ID WO 2009/105269PCT/11S2009/001122 CANti CIDFL2 CDTt3
Antibody Residues Sequence Residues Sequence Residues Sequence (SEQ ID NO.18) NO.39)

H3L7 LC 24-39 RSSQSLLHSNGYNELD (SEQ ID NO.19) 55-61 LGSNRAS (SEQ ID NO.27)
WO 2009/105269 PCT/US2009/001122

Another aspect of present invention is the prevention of cancers utilizing the
compositions and methods provided by the present invention. Such reagents will include

specific binding agents against Ang-2.

5  Pharmaceutical Cbmpositions
Pharmaceutical compositions of Ang-1 and / or Ang-2 specific binding agents are

within the scope of the present invention. Pharmaceutical compositions comprising
antibodies are described in detail in, for example, U.S. Patent 6,171,586, to Lam et al.,
issued January 9, 2001. Such compositions comprise a therapeutically or prophylactically

10 effective amount of a specific binding agent, such as an antibody, 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-1 and / or Ang-2 in admixture with a pharmaceutically

15 acceptable agent. Typically, the specific binding agents will be sufficiently purified for
administration to an animal. .

The pharmaceutical composition may contain formulation materials for
modifying, maintaining or preserving, for example, the pH, osmolarity, viscosity, clarity,
color, isotonicity, odor, sterility, stability, rate of dissolution or release, adsorption or

20 penetration of the composition. Suitable formulation materials include, but are not
limited to, amino acids (such as glycine, glutamine, asparagine, arginine or lysine);
antimicrobials; antioxidants (such as ascorbic acid, sodium sulfite or sodium hydrogen-
sulfite); buffers (such as borate, bicarbonate, Tris-HC, citrates, phosphates, other organic
acids); bulking agents (such as mannitol or glycine), chelating agents [such as

25  ethylenediamine tetraacetic acid (EDTA)); complexing agents (such as caffeine,
polyvinylpyrrolidone, beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers;
monosaccharides; disaccharides and other carbohydrates (such as glucose, mannose, or
dextrins); proteins (such as serum albumin, gelatin or immunoglobulins); coloring;
flavoring and diluting agents; emulsifying agents; hydrophilic polymers (such as

30 polyvinylpyrrolidone); low molecular weight polypeptides; salt-forming counter ions
(such as sodium); preservatives (such as benzalkonium chloride, benzoic acid, salicylic
acid, thimerosal, phenethyl alcohol, methylparaben, propyiparaben, chlorhexidine, sorbic
acid or hydrogen peroxide); solvents (such as glycerin, propylene glycol or polyethylene
glycol); sugar aleohols (such as mannitol or sorbitol); suspending agents; surfactants or

35  wetting agents (such as pluronics, PEG, sorbitan esters, polysorbates such as polysorbate
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94-102 MOGTHWETT (SEO ID NO. 33) H5L4 HC 31-35 SYGMH (SEQ ID NO.18) 50-66
YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDIWTGYGY (SEQ ID NO. 34) H5L4 LC
24-39 RSSQSLLHSHGYNYLD (SEQ ID N3.23) 55_61 LGSNRAS (SEQ ID NO.27) 94-102
MQGTHWPPYAEEWIHNO. 33) HAL12 HC 31-35 SYGMH (SEQ ID NO. T8 5§/ 061122
YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDLLTGYGY (SEQ ID NO. 35)

20, polysorbate 80, triton, tromethamine, lecithin, cholesterol, tyloxapaf); stability
enhancing agents (sucrose or sorbitol); tonicity enhancing agents (such as alkali metal
halides (preferably sodium or potassium chloride, mannitol sorbitol); delivery vehicles;
diluents; excipients and/or pharmaceutical adjuvants. (Remington's Pharmaceutical

5  Sciences, I8th 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 Pharmaceutical Sciences, supra. Such
compositions may influence the physical state, stability, rate of in vivo release, and rate of

10 in vivo clearance of the specific binding agent.

The primary vehicle or carrier in a pharmaceutical composition may be either
aqueous or non-aqueous in nature. For example, a suitable vehicle or carrier may be |
water for injection, physiological saline solution or artificial cerebrospinal fluid, possibly
supplemented with other materials common in compositions for parenteral administration,

15 Weutral buffered saline or saline mixed with serum albumin are further exemplary
vehicles. Other exemplary pharmaceutidal compositions comprise Tris buffer of about
pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5, which may further include sorbitol ora .
suitable substitute therefore. In one embodiment of the present invention, binding agent
compositions may be prepared for storage by mixing the selected composition having the

20 desired degree of purity with optional formulation agents (Remington's Pharmaceutical
Sciences, supra) in the form of a lyophilized cake or an aqueous solution. Further, the
binding agent product may be formulated as a tyophilizate using appropriate excipients
such as sucrose.

The pharmaceutical compositions can be selected for parenteral delivery.

25  Alternatively, the compositions may be selected for inhalation or for enteral delivery such
as orally, aurally, opthalmically, rectally, or vaginally, The preparation of such
pharmaceutically acceptable compositions is within the skill of the ast.

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

30  physiological pH or at slightly lower pH, typically within a pH range of from about 5 to
about 3.

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

35  acceptable vehicle. A particularly suitable vehicie for parenteral injection is sterile
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distilled water in which a binding agent is formulated as a sterile, isotonic solution,
properly preserved. Yet another preparation can involve the formulation of the desired
molecule with an agent, such as injectable microspheres, bio-erodible particles, polymeric
compounds (polylactic acid, polyglycolic acid), beads, or liposomes, that provides for the
controlled or sustained release of the product which may then be delivered via a depot
injection. Hyaluronic acid may also be used, and this may have the effect of promoting
sustained duration in the circulation. Other suitable means for the introduction of the
desired molecule include implantable drug delivery devices.

In another aspect, pharmaceutical formulations suitable for parenteral
administration may be formulated in aqueous solutions, preferably in physiologically
compatible buffers such és Hanks' solution, ringer's solution, or physiclogicaily buffered
saline. Aqueous injection suspensions may contain substances that increase the viscosity
of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran.
Additionally, suspensions of the active compounds may be prepared as appropriate oily
injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils, such as
sesame oil, or synthetic fatty acid esters, such as ethyl oleate, triglycerides, or liposomes.”
Non-lipid polycationic amino polymers may also be used for delivery. Optionally, the
suspension may also contain suitable stabilizers or agents to increase the solubility of the
compounds and allow for the preparation of highly concentrated solutions.

In another embodiment, a pharmaceutical composition may be formulated for
inhalation. For example, a binding agent may be formulated as a dry powder for
inhalation. Polypeptide or nucleic acid molecule inhalation solutions may also be
formulated with a propellant for aerosol delivery. In yet another embodiment, solutions
may be nebulized. Pulmonary administration is further described in PCT Application No.
PCT/US94/001 875, 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 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 the formulation at the point in the
gastrointestinal tract when bioavailability is maximized and pre-systemic degradation is
minimized. Additional agents can be included to facilitate absorption of the binding
agent molecule. Diluents, flavorings, low melting point waxes, vegetable oils, lubricants,

suspending agents, tablet disintegrating agents, and binders may also be employed.
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31-35 SYGMH (SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SSQ ID NO.26) 99 111
DLLDYDLLTGYGY (SEQ 1E NO. 35) H4L2 LC 24-39 RSSOSLLLSNGYNYLD (SEQ ID NO.24) 55 61
LGSNRAS (SEQ ID NO.27) 94-102 MQGTHWPPT (SEQ ID NO. 33) H4L6 HC 31-35 SYGMH (SEQ
ID NO.18) 50%65°NEEEESTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYSLEFEPEYBEQ 13 NO.
35) H4L6 LC 24-19 RSSQSLLHSVGYNYLD (SEC)ID 1,16.21)

Pharmaceutical compositions for oral administration can also be formulated using
pharmaceutically acceptable carriers well known in the art in dosages suitable for oral
administration. Such carriers enable the pharmaceutical compositions to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like,

5  foringestion by the patient,

Pharmaceutical preparations for oral use can be obtained through combining
active compounds with solid excipient and processing the resultant mixture of granules
{optionally, after grinding) to obtain tablets or dragee cores. Suitable auxiliaries can be
added, if desired. Suitable excipients include carbohydrate or protein fillers, such as

10 sugars, including lactose, sucrose, mannitol, and sorbitol; starch from corn, wheat, rice,
potato, or other plants; cellulose, such as methyl cellulose, hydroxypropylmethy'l-
cellulose, or sodium carboxymethyicellulose; gums, including arabic and tragacanth; and
proteins, such as gelatin and collagen. If desired, disintegrating or solubilizing agents may
be added, such as the cross-linked polyvinyl pyrrclidone, agar, and alginic acid or a salt

15 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, po]yéthylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may

20 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 coating, such as
giycerol or sorbitol. Push-fit capsules can contain active ingredients mixed with fillers or

25  binders, such as lactose or starches, lubricants, such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid, or liquid polyethylene glycol with
or without stabilizers.

Another pharmaceutical composition may involve an effective guantity of

30  binding agent in a mixture with non-toxic excipients that are sﬁitabla for the manufacture
of tablets, By dissolving the tablets in sterile water, or other appropriate vehicle,
solutions can be prepared in unit dose form. Suitable excipients include, but are not
limited to, inert dileents, such as calcium carbonate, sodium carbonate or bicarbonate,
lactose, or calcium phosphate; or binding agents, such as starch, gelatin, or acacia; or

35  lubricating agents such as magnesium stearate, stearic acid, or talc.
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55-61 LGSNRAS (SES2 ID NO.27) 94-102 MQGTHWPPT (SEQ ID NO. 33) H4L4 HC 31-35 SYGMH
(SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SEQ ID NO. 26) 99-111 DLLDYDLLTGYGY (SEQ 13
NO. 35) H4L4 LC 24-39 RSSQSLLHSHGYNYLD (SEQ ID N3.23) 55-61 LGSNRAS (SEQ ID NO.27)
94-102 MQGYRHWHFBHIEEC) ID NO. 33) H5L11 HC 31-35 SYGNM (SEQPEWE?T%)S% %
Y/SSSGSTIYYADSVKG (SEQ ID NO.26) 99-111
Additional pharmaceutical compositions will be evident to those skilled in the art,
including formulations involving binding agent molecules in sustained- or controlled-
delivery formulations. Techniques for formulating a variety of other sustained- or
controlied-delivery means, such as liposome carriers, bio-erodible microparticles or
5 porous beads and depot injections, are also known to those 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 semipermeable poiymer matrices in the form of
shaped articles, e.g. films, or microcapsules. Sustained release matrices may include
10 polyesters, hydrogels, polylactides (U.S. 3,773,919, EP 58,481), copolymers of L-
glutamic acid and gamma ethyi-L-glutamate [Sidman et al., Biopolymers, 22:547-556
(1983))], poly (2-hydroxyethyl-methacrylate) [Langer et al., J Biomed Mater Res, 15:167-
277, (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-
15  release compositions also include liposomes, which can be prepared by any of several
methods known in the art. See e.g., Eppstein er al., Proc Natl Acad Sci (US4), 82:3688-
3692 (1985); EP 36,676; EP 88,046; EP 143,949,
The pharmaceutical composition to be used for in vivo administration typically
must be sterile. This may be accomplished by filtration through sterile filtration
20  membranes. Where the composition is lyophilized, sterilization using this method may be
conducted either prior to or following lyophilization and reconstitution. The composition
for parenteral administration may be stored in Iyophilized form or in solution. In
addition, parenteral compositions generally are placed into a container having a sterile
access port, for example, an intravenous solution bag or vial having a stopper pierceable
25 by a hypodermic injection needle.
Once the pharmaceutical composition has been formulated, it may be stored in
sterile vials as a solution, suspension, gel, emulsion, solid, or a dehydrated or lyophilized
powder. Such formulations may be stored either in a ready-to-use form or in & form (e.g.,
lyophilized) requiring reconstitution prior to administration.
30 In a specific embodiment, the present invention is directed to kits for producing a
single-dose administration unit. The kits may each contain both a first container having a
dried protein and a second container having an aqueous formulation. Also inciuded
within the scope of this invention are kits contaiﬁing single and muiti-chambered pre-

filled syringes (e.g., liquid syringes and lyosyringes).

70



DLLDYDIWTGYGY (SEQ ID NO. 34) H5L11 LC 24-39 RSSQSLLHSNGYNYLD (SEQ ID NO.20)
55_61 LGSDRAS (SEQ /D NO.30) 94-102 MQGTHWPPT (SEQ ID NO. 33) H5L1 MC 31-35 SYGMH
(SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYD/WTGYGY _ (SEQ
ID NO. 34) Wo809P265260PCT/US2009/001122 CDR 1 CDR 2 CDR BAAft8Mp01122

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 [evels for treatment will
thus vary depending, in part, upon the molecule delivered, the indication for which the

5 binding agent molecule is being used, the route of 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

10 above. In other 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/ke.

For any compound, the therapeutically effective dose can be estimated initially
either in cell culture assays or in animal models such as mice, rats, rabbits, dogs, or pigs.
An animal model may also be used to determine the appropriate concentration range and

15 route of administration. Such information can then be used to determine useful doses and
routes for administration in humans.

The exact dosage will be determined in light of factors related to the subject
requiring treatment. Dosage and administration are adjusted to provide sufficient levels
of the active compound or to maintain the desired effect. Factors that may be taken into

20 account include the severity of the disease state, the general health of the subject, the age,
weight, and gender of the subject, time and frequency of administration, drug
combination(s), reaction sensitivities, and response to therapy. Long-acting
pharmaceutical compositions may be administered every 3 to 4 days, every week, or
biweekly depending on the half-life and clearance rate of the particular formulation.

25 The frequency of dosing will depend upon the pharmacokinetic parameters of the
binding agent molecule in the formulation used. Typically, a composition is administered
until a dosage is reached that achieves the desired effect. The composition may therefore
be administered as a single dose, or as multiple doses (at the same or different
concentrations/dosages) over time, or as a continuous infusion. Further refinement of the

30  appropriate 'dosage is routinely made. Appropriate dosages may be ascertained through
use of appropriate dose-response data.

The route of administration of the pharmaceutical composition is in accord with
known methods, e.g. orally, through injection by intravenous, intraperitoneal,
intracerebral (intra-parenchymal), intracerebroventricular, intramuscular, intra-ocular,

35  intraarterial, intraportal, intralesional routes, intramedullary, intrathecal, intraventricular,
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Residues Sequence Residues Sequence Residues Sequence 1451.1 LC 24-39
RS/QSLLOSNGYNYLD (SiQ ID NO. 25) 55_61 LGSNRAS (SEQ ID NO.27) 94-102 MQGTHWPPT
(SEQ ID NO. 33) 1441.11 HC 31-35 SYGMH (SEQ ID NO.18) 50-66 YISSSGSTIYYADSVKG (SEQ
ID NO. 26) ¥ RIISBFYDLLTGYGY (SEQ ID NO. 35) 144L11 LC 24-38GESHLIHINGYNYLD
(SEQ ID NO.20) 55-61 LGSDRAS ‘

transdermal, subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
urethral, vaginal, or rectal means, by sustained release systems or by implantation
devices. Where desired, the compositions may be administered by bolus injection or
continuously by infusion, or by implantation device.

5 Alternatively or additionally, the composition may be administered locally via
implantation of a membrane, sponge, or another appropriate material on to which the
desired molecule has been absorbed or encapsulated. Where an implantation device is
used, the device may be implanted into any suitable tissue or organ, and delivery of the
desired mole;uie may be via diffusion, timed-release bolus, or continuous administration.

10 In some cases, it may be desirable to use pharmaceutical compositions in an ex
vive manner. In such instances, cells, tissues, or organs that have been removed from the
patient are exposed to the pharmaceutical compositions after which the cells, tissues
and/or organs are subsequently implanted back into the patient.

In other cases, a binding agent which is a polypeptide can be delivered by

15 implanting certain cells that have been genetically engineered, using methods such 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
tesponse, the cells may be encapsulated to avoid infiltration of surrounding tissues. The

20 encapsulation materials are typically biocompatibie, 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  Combipation Therapy
Specific binding agents of the invention can be utilized in combination with other

therapeutic in the treatment of Ang-1 and / or Ang-2 pathologies. These other
therapeutics include, for example radiation treatment, chemotherapeutic agents, as well as
other growth factors or inhibitors.

30 Chemotherapy treatment can employ anti-neoplastic agents including, for
example, alkylating agents including: nitrogen mustards, such as mechlorethamine,
cyclophosphamide, ifosfamide, melphalan and chlorambucil; nitrosoureas, such as
carmustine (BCNU), lomustine (CCNU), and semustine {methyl-CCNU);
ethylenimines/methylmelamine such as thriethylenemelamine (TEM), triethylene,

35  thiophosphoramide (thiotepa), hexamethylmelamine (HMM, altretamine); alkyl
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(SEQ ID NO.30) 94-102 MQGTHWPPT (SEQ ID NO: 33) 1451.12HC 31-35 SYGMH (SEQ ID NO.18)
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sulfonates such as busulfan; triazines such as dacarbazine (DTIC); antimetabolites
including folic acid analogs such as methotrexate and trimetrexate, pyrimidine analogs
such as 3-fluorouracil, fluorodeoxyuridine, gemcitabine, cvtosine arabinoside (AraC,
cytarabine), 5-azacytidine, 2,2 -difluorodeoxycytidine, purine analogs such as 6-
mercaptopurine, 6-thioguanine, azathioprine, 2’-deoxycoformycin (pentostatin),
erythrohydroxynonyladenine (EHNA), fludarabine phosphate, and 2-
chlorodeoxyadenosine (cladribine, 2-CdA); natural products including antimitotic drugs
such as paclitaxel, vinca alkaloids including vinblastine (VLB), vincristine, and
vinorelbine, taxotere, estramustine, and estramustine phosphate; ppipodophylotoxins such
as etoposide and teniposide; antibiotics such as actimomycin D, daunomycin
{rubidomycin), doxorubicin, mitoxantrone, idarubicin, bleomycins, plicamycin
{mithramycin), mitomycinC, and actinomycin; enzymes such as L-asparaginase;
biological response modifiers such as interferon-alpha, IL-2, G-CSF and GM-CSF;
miscellaneous agents including platinium coordination complexes such as cisplatin and
carboplatin, anthracenediones such as mitoxantrone, substituted urea such as
hydroxyurea, methylhydrazine derivatives including N-methylhydrazine (MIH) and
procarbazine, adrenocortical suppressants such as mitotane (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 diethylstilbestrol and ethinyl] estradiol equivalents; antiestrogen
such as tamoxifen; androgens inciuding testosterone propionate and
fluoxymesterone/equivalents; antiandrogens such as flutamide, gonadotropin-releasing
hormone analogs and leuprolide; and non-steroidal antiandrogens such as flutamide.
Combination therapy can done in é:onjuction with the growth factors listed below
or with agents that are designed to inhibit the growth factors listed below. The growth
factors include cytokines, lymphokines, growth factors, or other hematopoietic factors
such as M-CSF, GM-CSF, TNF, IL-1, 1L-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, I~
10, IL-11, H-12, TL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IFN, TNFQ, TNF1, TNF2, G-
CSF, Meg-CSF, GM-CSF, thrombopoietin, stem cell factor, and erythropoietin. Other
are compositions can include known angiopoietins, for example Ang-1, -2, -4, -Y, and/or
the human Ang-like polypeptide, and/or vascular endothelial growth factor (VEGF).
Growth factors include angiogenin, bone morphogenic protein-1, bone morphogenic
protein-2, bone morphogenic protein-3, bone morphogenic protein-4, bone morphogenic

protein-5, bone morphogenic protein-6, bone morphogenic protein-7, bone morphogenic
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YISSSGSTIYYADSVKG (SEQ ID NO.26) 99-111 DLLDYDIWTGYGY - (SEQ ID NO. 34) 145191LC
24-39 RSSQSLLHSNGYNYLD (SEQ ID NO.20) 55-61 AGSNRAS (SEC) ID NO.31) 94-102
MQGTHWPPT (SE? ID NO. 33) EXAMPLE 2 Molecular Assays to Evaluate Ang-2 Antibodies
5Molecular 28Sh3TAy ELISA, Neutralization ELISA and BlAcore) web& HEFEIBEEE 1 assess
direct antibody binding to Ang-2 and related family members (for example, Ang-1), and the effect of
antibodies on the Ang-2:Tie2 interaction. These in vitro and cell-based assays are described as
follows. 10 A. AffiFitsiES. [DacrenphedimigariciednbagesreahraetrmirinAgboramseaneaipurified

human Ang-2 (Rpaseld Sysirmsncicantaloginum bend2SMdbeABgratmarwsied as a mixture of 2

truncated versions) qr murine Aeﬂgﬁ %glllxpedptirgoe lEe{;;g\tred gsb%%gcrib abovel)O%Nere used. For
ng-2 Wassobtain

confirmatory bindin é’gglé';&r%tumarf ' _ ea"?Fori] con_gllct)llgng%f " r_nggllla of human 293T
cells transfected ofPIAIA PRI IR SEF MM BrTemNTReRIA Bu RBJSH S8 AT THSBNISNAENI: containing about
50 micrograms pstiamy eibeptiReren suiatp yeair RS Altor rectiRing ivicretimipaesragproximately 100

microliters per w L%é&g—&%qi%%gﬁv%ﬁ ?1&% rﬁ%g well. ,tgﬁegggﬁ%% s‘.%ESr-iﬂCc%oefzﬁﬁQ about 2 hours,

after which the plates were was ] phate buffered s PBS) containing about 0.1
percent Tween2¥ERAHFIESPIh egrantachie fsttich PRtk rethgranblrsgo sidessites's per well of about
5 percent BSA irfEmArcbthe fatade spitksBainkribadedunbphdmtismpe fitiistdato prabdufa2idrours. After

ncubation, excesHiRGHIAg SOMISASSHSGAILEE AL AR AR BBl ol pandidate

anti-Ang-2 antibody was added to each well in a dilution series
10 fibroblast growth factor-8, fibroblast growth factor-8b, fibroblast growth factor-8c,

fibroblast growth factor-9, fibroblast growth factor-10, fibroblast growth factor acidic,
fibroblast growth factor basic, glial cell line-derived neutrophic factor receptor-1, glial
cell line-derived neutrophic factor receptor-2, growth related protein, growth related
protein-2, growth related protein -2, growth related protein-3, heparin binding epidermal

15  growth factor, hepatocyte growth factor, hepatocyte growth factor receptor, insulin-like
growth factor I, insulin-like growth factor receptor, insulin-like growth factor II, insulin-
like growth factor binding protein, keratinocyte growth factor, leukemia inhibitory factor,
leukemia inhibitory factor receptor-1, nerve growth factor nerve growth factor receptor,
neurotrophin-3, neurotrophin-4, placenta growth factor, placenta growth factor-2, platelet-

20 derived endothelial cell growth factor, platelet derived growth factor, platelet derived
growth factor A chain, platelet derived growth factor AA, platelet derived growth factor
AB, platelet derived growth factor B chain, platelet derived growth factor BB, platelet
derived growth factor receptor-1, platelet derived growth factor receptor-2, pre-B cell
growth stimulating factor, stem cell factor, stem cell factor receptor, transforming growth

25  factor-1, transforming growth factor-2, transforming growth factor-3, transforming
growth factor-1.2, transforming growth factor-4, transforming growth facotr-5, latent
transforming growth factor-1, transforming growth factor binding protein I, transforming
growth factor binding protein II, transforming growth factor binding protein HI, tumor
necrosis factor receptor type I, tumor necrosis factor receptor type II, urokinase-type

30  plasminogen activator receptor, vascular endothelial growth factor, and chimeric proteins
and biologically or immunologically active fragments thereof.

Combination therapy can also be achieved with a specific binding agent of the

present invention, such as an antibody, in combination with an apoptotic inducer such as a
specific binding agent (e.g., an agonistic antibody or TRAIL ligand) that induces

35  apoptosis via the DR4 (TRAIL R-1) and/or the DRS5 (TRAIL R-2) receptor. Examples of
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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 incubation,
plates were washed with PBS containing about 0.1 percent Tween-20. Washing was repeated four
additional tinte€ 24tt&i*ihtch about 100 10microliters per well of goat anti-REHEr§EHHEFHRP (Pierce
Chemical Co., catalog # 31416) previously diluted 1:5000 in PBS containing 1 percent BSA (bovine
serum albumin) was added. Plates were incubated approximately 1 hour at room temperature. Plates
were then washetefivecsitiekindirRgeatmaiping e sul® 2HERENT hinsermnaatedheriiifich about 100
microliters per welfeahddyWh{ch ik15sct eftamet Aydivemizidine ihigtidpbbhuibsirate Bgstem, Sigma
chemical Compan ot Louis, MO, catalog number T8665) substrate was added and plates were
incubated about 5- i minutes until blue color developed. Absorbance was then read in a
spectrophotomer at about 370 nm. B. Neutralization ELISA 20Microtiter plates to which human Ang-2

polypeptide vas Iaghashinergppigipared as described for the Affinity ELISA. Candidate anti-Ang-2
antibodies were preparge|f, i3l dluionsandescinet (e e mflialkfekip 4 Abaye in a solution of
PBS containing about 1 percent B BS bout 1 M Tie2 (provided as a Tie2-Fc molecule where the

Tie2 portion contﬁ%‘ﬂ?ﬂ%ﬁéﬁgﬁﬂﬁfgsérﬁ%&@mI?lilf)o?ﬁﬁﬁ%‘?‘t%eﬁﬁﬂ@ﬁﬂ&yﬁeam BOWEy stems,
catalog number 34 3nffhpdAliEha brsdnt G enicrolite iscofilesantibadykiier selutitinaviis added to each
well, the plates Vrsg%t'ttw%@&W&Jyt%mr}oméﬁmetm?oatgrtgrgrwaétgagcﬁr edipes in PBS

containing about 0.1 percent Tween-20. After washing, about 100 microliters per well of anti-Tie2

antibody (Plrfarm?ﬁ&%‘ﬁ ‘Fﬂ‘i’:‘al'é’aetgfﬁb“ﬁ“é%pi'ﬂ%—)r’\’rﬁﬁtﬁ’ﬂéea’% alsphe CRUHBERT o Bbout 1 microgram
per ml and the platés(3@wetieinsubatediahetlitt, hvir Atheonetdmperatpertheiz waishad five time in

PBS containing qp@tﬁtjprﬂagg{&g@ts'gwgm@aq &tﬁgg out 100 microliters per well of goat anti-
mouse-lgG-HRP (Pierce Chemical CO cata% 32 ) was added at a dilution of 1:10,000 in PBS

containing about | perc&ftEEME tﬁfﬁféﬁ"\ﬁ?@fé“”fﬁ?ﬂfi‘at@ﬂt%ﬂtrf(?gﬂﬁ ?@ﬁﬂf"ermgrféf'%ﬁﬁﬁy %our, after
which they were taraghé bty fiventinog s mapthePis Sa8@malinaim mgibddy so G ukgses cbie TwedionR(t About 100

microliters per welLotTMB, shatBAescibssishRvehasig addsd AnthGRIgwas Allowed to
develop. Absorbance was then read in a§ ectrci)ﬁér‘\otomer at 370 nm. "r% Affinity BIAcore 5An affinity

analysis of each RArfARERSNAGPHAEEY AL BRI O s BRI 25585 (Biacore, Inc.,
Piscataway, NJ) with PBSsamdn1008tiperpe sty sindfde eanticBaAr ofective é%@ﬂﬂwm@fﬂbuﬁer
Recombinant Prgt@%@iR@QIigeQxﬁqﬁglw@rgg@%mas immobilized to a research grade CM5 sensor
chip (Biacore, Inc.) via ‘BQ r\ amlne r?u S us,run Qeo |Qteag)ol%glrn0%ets<g Brac F c.) according to
the 10manufacturer's sugges ed"%ﬁofocg ey ing ass%yg were Carried ouf %y IS attaching about
100 Ru of eéch mﬁﬂ?&a@faﬂ@r%hguz%ﬁﬁbmyqeftm PRGN IREEYPYBEein G, after which various
concentrations (0 - 100 nM) of huAng-2 or mAng-2 were then injected over the bound antibody surface
at a flow rate of M min for about 3 minutes. Antibody binding kinetics including 15ka
(association rate cons angI kd (dlSSOClatron rate constant) and KD (dlSSOClatron equilibrium constant)
were determineda$8EIaHHRIR X AR e afabia i e ARE 4 s Iipiay ower dissociation
equilibrium constants indicated greater aff|n|ty of the antrbody for Ang 2 AII twenty two of the
antibodies and atregaitiS8eaeggrol IgGI (referred to as 20RDBI) were tested using affinity and
neutralization ELISA (asslesglibed i ExXam QLep%ahoxg)raﬁCWﬁlé asithe BARRY %@@Hﬁtﬁllzaﬂon assay to

determine their affinity, neutralization, and s%e crfrcvr‘t'yv abilities. ‘tf %It a};ex/s‘3 ﬁﬁ below
L and H4L11

(Table 2) and wePBCHIA PREGS SPRISERRHEHIF B o8 *&uﬂ QO thidPis 6%9&%
were evaluated feriCEPhélimalini §1EoNtEMEAfiGNSag A talmi@ASahd ehBivh€2 M g°2-and

403). Briefly, the variabie regions of Ang2 antibody 536 were cloned into the
30  TargetQuest modified pCES-1 vector {Dyax Corp, de Haard HJ et al 1999 J Biol Chem
(274) 18218-30). All CDR regions were targeted for randomization of each CDR residue

by mutagenesis using NNK containing oligonucleotides. After the mutagenesis reaction,

phage clones were interrogated for each position using phage ELISA to identify

beneficial mutations (for methods see WO 2004/046306, WO 2003/03057134, and US
35 2003/0099647 Al, for general phage antibody refs., Marks JD et al,, 1991 J Mol Biol

(222) 581-597; Hoogenboom HR et al 1992 J Mol Biol (227) 381-388; Griffiths AD et
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25Ang-2., using the ELISA analysis described above. All three antibodies were shown to crossreact
with mouse, rabbit, and cynomoigus monkey Ang | and Ang2, exhibiting similar potencies across
angiopoietin orthologs. The results are reported in the following Table 3. 30 D. FITRF hAng-1 and
hAng-2 Antib%gf'f@g]&?@nd IC90s Equal volume of 1.6nM Streptavigﬁ?gﬁ?(%wml(gA-EU) and
8nM Biotinylated angiopoietin 2 (in-house) or Biotinylated agiopoietin | (R&D Cat# BAF923) were
mixed and incubated at room temperature for 30 minutes in the dark with rotation in a 15m1 conical
tube (Fisher 35289897 FBEOUI 01 #ie’ atoXauahan EB B btinAA e RisG 2P HBMA0R Was added to
each well on a Mixnes Riseienisitamidhions herthavadadlstantbodizsoHeeriatiditntéshéingl and Ang2
antibody at 4x fingl 8?5&9&1’1&%'@&% é@{?ﬁ]ec%qgse%&%%ﬁg#%-@Q%Mﬁ‘k’&iﬁ@é@r‘ﬁiﬂ@&the” incubated at

room temperature for 1 hour ona shaker in the dark. an Assay Plate (Costar 3356), 20ul of 1 OnM
huTie-2-Fc-APCHIBYHyheP e Psth Birresenas) Wistadded to each well. Then 20ul of the mixture
5from each well on the Mixing Plate was transferred to each well on the Assay Plate. The Assay Plate
was incubated atrosb336 iabcFamplatoonk Hen the dark with rotation. Then the Assay Plate was
read on RUBYstar plate reader (BMG labtechnologies, N%C%{.RAII the reagents in the assay were diluted
with HTRF buffer (50mier¥sizhes resiens il 16 aePogy 1w e&d&%?&@f%&%@h“ﬁ'ﬁ% 1050 and 1C90
were calculated vyithi@ERAF 5 0icl6ET sotaiGuBidubmitalRoiegoy bikdriip diesualgathst hAngl and

Ang2 AROdyGES bANGIGORAARIARALINGN CT0HARGRUSEDMANGZIOSBIROS0 HELT 0.06

0.49 8.0 0.06 0.19 cpoa a a tqg ev to COW atOa attocatacacupoacocoin AAAaCO-4|V-CaCDcn
coaCJlaN)h c;[' B?]hﬁiwy chain variable and full length light chain fragments were generated by PCR

using the following oligonucieotides:
Heavy chain reverse: CCGCTGTGCCCCCAGAGGTGC
Heavy chain forward: tittttccatggecgaggtceagetggtgcaglc

15 Light chain reverse: TTTTTTGGCGCGCCTTATTAACACTCTCCCCTGTTGAAGCT
Light chain forward: ttitttgtgeacttgacattgtgatgacteagict

The variable region of heavy chain was inserted between the restriction sites,

Ncol and BstEIL. The full length tght chain was inserted between restriction sites, Apall
and Ascl. The resulting construct was used as a template for CDR randomization.

20
B. CDR Mutations

Antibody 536 as a Fab in vector pCES-1 was affinity matured by a step-wise site-

directed mutagenesis using oligonucieotides bearing NNK (N=ATCG; K=GT) codons for
each of the CDR positions. The QuikChange Site-Directed Mutagenesis Kit (Stratagene

25  #200518-5) was used following the manufacturer recommended protocol. To identify
phages with enhanced binding to Ang2, phage ELISA performed with biotinylated human
Ang?2 protein coated at 2ug/ml in PBS onto the 96 well Maxisorp plates (NUNC).
Briefly, after blocking with 2% milk in PBS, overnight phage culture that were grown
with helper phage was incubated and bound phages were detected with anti-M13

30  antibodies conjugated with HIRP (Pharmacia). Luminescence signal was compared
relative to parental 536 Fab, and clones with superior signal were selected for further

analysis.

C. Igc Conversion of Phage Fab
35 After phage ELISA and sequence analysis, 95 clones each from light chain and

heavy chain mutagenesis with enhanced binding against Ang2 were selected and
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H5L7 0.07 0.42 6.3 0.07 0.23 H4L13 0.151.6 11 0.06 0.19 H11L7 0.151.2 8.1 0.06 0.20 H1O0L7
0.152.214 0.06 0.19 H4L7

WO 2009/10526% PCT/US2605/081122

converted into IgG. Briefly, the variable regions of each clone were PCR amplified using
a pair of primers. Primer sequences for LC were CTG CTG CTG TGG CTG AGA GGT
GCG CGC TGT GAT ATT GTG ATG ACT CAG TCT CCA CTC TCC and AAA AAA
CGT ACG TTT GAT CTC CAG CTT GGT CC.. Primers for HC were
5  TTTTTTTTGCGCGCTGTGAGGTCCAGCTGGTGCAGTC and AAAAAAGGCACTA

GAGACGGTGACCAGGGTTCC. After digesting with BssHII and BsiWI for LC, and
BssHII and BsmBI for HC, the variable regions were inserted into pcDNA3 vectors
containing VK1 leader sequence and constant sequenbe of human Kappa and human IgG1
using standard molecular biology techniques. Each ligation mixture was {ransformed into

10 two 96well plates of XL10 gold competent cells (Stratagene), and the transformation
mixture were grown overnight for plasmid prep the next day. Resulting DNA were
paired with relative parental 536 LC or HC DNA, and transiently transfected into 293T
cells in OPTI-MEM using Fugene6. After 7 days, the media from transfected cells were
collected, and IgG concentration was quantified by Lance assay using anti-human IgG

15 antibody (Fe specific) labeled with europium and anti-human IgG antibody labeled with
APC (Perkin Elmer).

D. Selection of IeG Clones

Conditioned media that contain 1gG were tested in HTRF neutralizing assay for

20 its inhibitory effect of Tie-2 interaction with either Angl or Ang2. From initial screening,
15LC clones and 11HC clones that showed improved activity wére picked. The DNA of
selected clones were prepared and confinmed by sequencing. Then the combination of
each LC and HC mutants, along with 536 parental clone, were transfected into two 96
plates seeded with 2937 cells. Conditioned media were collected, and analyzed for the

25  1gG concentration and inhibitory effect in Tie2 neutralizing assay. From this
combination, 22 clones that contain single mutation in each LC and HC were selected for

further analysis.

E. Expression and Purification of Human Affinity Matured Ang2 Antibodies in
30 CHO Cells '
CS-9 cells used for transfection of the anti-Ang2 IgG expression plasmid(s) are a
serum-free suspension CHO cell line. They were derived by gradually adapting DXB-11
CHO cells to grow in serum-free medium as described in Rasmussen et al, 1998
(Rasmussen, B., Davis, R., Thomas, J., Reddy, P. 1998. Isolation, characterization and

35  recombinant protein expression in Veggie-CHO: A serum-free CHO host cell line.
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Cytotechnology. 28: 31-42). DXB-11 cells are a DHFR-deficient mutant derivative from
CHO-K1 cells. (Chasin and Urlaub, 1983; Urlaub and Chasin. 1980. Isolation of Chinese
hamster cell mutants deficient in dihydrofolate reductase activity. Proc. Natl. Acad. Sci.
USA 77, 4216-4220.; Chasin L.A., Graf, L., Ellis, N., Lanzberg, M., Urlaub, G. 1982.
Gene amplification in dihydro folate reductase deficient mutants. Schimke, R.T. (Ed.)
Gene amplification; Cold Spring Harbor, N.Y. Cold Spring Harbor Laboratory: Cold
Spring Harbor, N.Y, p161-166,). CHO-K1 is an epithelioid cell line originally isolated
from the Chinese hamster ovary (Kao and Puck. Genetics of somatic mammalian cells.
VIL Induction and isolation of nutritional mutants in Chinese hamster cells. Proc. Nat.
Acad. Sci. 60: 1275-1281, 1968.).

To derive the CS-9 host cell line, DXB-11 cells were grown in media with
gradual reduction in serum over 100 passages to obtain serum-free-adapted cells referred
to as SF-CHO (Rasmussen et al, 1998). The SF-CHO cells were subsequently sub-cloned
by limiting dilution cloning and individual clones were evaluated. The CS-9 clone was
selected as the host cell line for expression of recombinant proteins and banked in
serum-free medium. The bank was tested for adventious agents and sterility and found to
be free of viral, mycoplamsa and microbial agents. The host ceil line, CS-9, is a DHFR
deficient CHO cell line auxotrophic for glycine, hypoxanthine and thymidine (GHT).
The plasmids pDC323 and pDC324 each encode a portion of the DHFR ¢cDNA and the 2
plasmids must complement each other to express a functional DHFR molecule by
association of the 2 DHFR fragments in vivo.

The following twenty-two antibodies, each consisted of two heavy chains and 2
light (kappa or lambda) chains as designated in the following Table 2.

Table2
T Amtibody* ~ " | Antibody Heavy | - /ARfibody Light
| e ool o Chald oo O S
T TTH6 HC
FBL7 H5 HC
HALT3 H4 HC
Hi1L7 HITHC
Hi0L7 HI0HC
HaL7 H4 BC
H5L8 H5 HC
H2L7 HZ HC
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7.7 13 0.050.19 H3L7 0.58 7.1 12 0.06 0.23 H5L4 0.60 11 19 0.07 0.21 H4L12 0.63 8.7 14 0.06
0.21 H6L6 0.66 10
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H5L.8 HS5 HC L8 LC
HeLs H6HC L8 LC
H3L? H3 HC L7LC
H5L4 H5HC L4ALC
H4l12 H4 HC LI12ZLC
HEBLS H6 HC L6 LC
H4L2 H4 HC L2LC .
H4LE H4 HC L6 LC
H4L4 H4 HC 14 LC

H5L11 H5 HC LITLC
H5L1 H5 HC LILC
H4L11 H4 HC LilLC
H5L12 H5 HC LiZLC
H5L8 H5 HC LeLC

* Tested for binding to hAng-2, mAng-2, and hAng-1 as described herein.

Tables 3 and 4 set forth the sequences and SEQ ID NOs. of the heavy and light (kappa

5  and lambda) chains of the 22 anti-Ang-1 and/or anti-Ang-2 antibodies converted from
phage to full length IgG1 antibodies. The complementarity-determining regions (CDRs)
of the monoclonal antibodies were predicted using the VBASE database which uses the
technigue described by Kabat et al in: Sequences of Proteins of Immunological Interest
(NTH Publication No. 91-3242; U.S. Dept. Health and Human Services, 5" ed.). Fab

10 regions were aligned to sequences in the database with the closest germline sequence and

then visually compared with such sequences. The CDRs for each variable region (heavy

or light chain), both residue and sequences are set forth in Table 5.

Table 3
15 Heavy Chain Variable Regions
Antibody HC Sequence
536 HC EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
(Ref) GLEWVSEYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS
H2 EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIEYADSVKGRFTISRDNAKNSLYLOMNSLRA
(SEQIDNO. 1) EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS
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16 0.06 0.20 H4L2 0.66 6.8 10 0.06 0.19 H4L6 0.74 15 20 0.06 0.20 114L4 0.87 8.2 9.4 0.06 0.16
H5L11 0.97 18 18

WO 2009/165269 PCT/US2009/001122

H3
(SEQ ID NO. 2)

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIQYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGYWGQGTLVTVSS

H4
(SEQID NO. 3)

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLOMNSLRA
EDTAVYYCARDLLDYDLLTGYGYWGQGTLVTVSS

H6
(SEQ ID NO. 4)

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDIYTGYGYWGQGTLVTVSES

H10
(SEQ ID NO. 5)

EVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLOMNSLRA
EDTAVYYCARDLLDYDILTGYGLWGQGTLVTVSS

H11
(SEQ ID NO. 6)

EVGQGLVQSGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK
GLEWVSYISSSGSTIY YADSVKGRFTISRDNAKNSLYLQMNSLRA
EDTAVYYCARDLLDYDILTGYGMWGQGTLVTVSS

EVQLVQSGGGYVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGK

H3P GLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRA
(SEQIDNO.T) EDTAVYYCARDLLDYDIWTGYGYWGQGTLVTVSS
Table 4
Light Chain Variable Regions
Antibody LC Sequence
336 kappa DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
(Ref) GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGTHWPPTFGQGTKLEIK
L1 DIVMTQSPLSLPVTPGEPASISCRSIQSLLOSNGYNYLDWYLQKP

(SEQ ID NO. 8)

GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV
YYCMQGTHWPPTFGQGTKLEIK

L2
(SEQ ID NO: 9)

DIVMTGSPLSLPVTFGEPASISCRESGSLLLENGYNYLDWYLQKD
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGV

 YYCMQGTHWPPTFGQGTKLEIK

L4 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSHGYNYLDWYLQKP

(SEQIDNO, 10y | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
: YYCMQGTHWPPTFGQGTKLEIK

LG DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSVGYNYLDWYLQKP

(SEQIDNO.11) | GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
' YYCMQGTHWPPTFGQGTKLEIK

L7 DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNFLDWYLQKP

(SEQIDNO. 12) | OQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY

YYCMQGTHWPPTFGQGTKLEIK
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0.08 0.25 45L1 1.7 24 15 0.06 0.29 AMG 386* 2.6 106 41 0.03 0.13 AMG 386* 3.9 278 71 0.03 0.15
H4L11 7.3 107 15 0.05

WO 2009/105269 PCT/ES2009/001122

L8

(SEQ ID NO. 13)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNMLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
YYCMQGTHWPPTFGQGTKLEIK

Le

(SEQ ID NO. 14)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHESNGYNYLDWYLQKP
GQSPQLLIYAGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY |
YYCMQGTHWPPTFGQGTKLEIK

Ll

(SEQ ID NO. 15)

DIVMTQSPLSLPYVTPGEPASISCRSSQSLLHSNGYNYLDWYLOQKP
GQSPQLLIYLGSDRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
YYCMQGTHWPPTFGQGTKLEIK

L12

(SEQ ID NO, 16)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGY
YYCMQATHWPPTFGQGTKLEIK

L13

(SEQIDNO. 17T

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKP
GQSPQLLIYLGSNRASGVPDRFSGSGSGTDFTILKISRVEAEDVGY
YYCMQVTHWPPTFGQGTKLEIK '

5 Table 5
Complementarity-Determining Regions (CDRs) of Heavy Chains (HC) and
Light Chains (L) of Ang-1 and for Ang-2 Antibodies; Residues and

Seguence
CDR1 CDR2 - CDR3
Antibody Residues Sequence Restdues Seguence Residues Sequence
Ab 516 31-135 SYGM 50-66 YISSSCSTIYYADSVKGE 9g-111 | PLLDYDILTGYGY
HC
Ab 536 24-35 RSSQSLLHSNGYNYLD 55-61 1.GSNRAS 94-102 MOGTHWPPT
Le
HeL7 HC 31-3% SYGMH 50-66 YISSSGSTIYYADSVKG | gg-111 DLLDYDIYTGYGY
(SEQ ID NO. 18} [SBGQ ID NO. 28) {SEQ ID NO.
32)
HEL7 LC 24-35 RSSQSLUHSNGYNFLD | cr_gq LGSNRLS 94-102 MQGTHWEPT
(SEQ ID NO. 19} {SEQ ID NO. 27) {SEQ ID NO.
33)
H5LY HC 31-35 SYGMHE 50-66 YISSSGSTIYYADSVKG | gg.111 DLLOYDIWTGYGY
(SEQ ID NO. 26) {S8EQ ID NOC.
(SEQ ID NO. 18) 34)
HSL7 LC 24_3'9 RSSQSLLHSNGYNFLD B5-61 LGSHNRAS 94-102 MOGTHWEPPT
(SEQ ID NO. 19) (SEQ ID NO. 27) {8EQ ID NOC.
33}
-H4L:13 HC 31-35 SYQME 50-66 YISSSGSTIYYADSVKG | gg.111 DLLDYDLLTGYGY
(SEQ ID NC. 26} {SEQ ID NC.
[SEQ ID NO. 18) 35}
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0.17 H5L12 14159 11 0.07 0.31 H5L9 18 181 10 0.19 1.57 Peplibody. EXAMPLE 3: Molecular
Characterization of Angiopoietin Antibodies Four of the fully human IgG2 antibodies (Ab536,
H4L4, H6L7, and H4L11) with 20potent hAng2 inhibitory activity and a range of hAngl inhibitory
activities wer®’SeeefHd¥dr further studies. All 4 antibodies were shown to R¢GSsFxMeONiItF2mouse,
rabbit, and cynomolgus monkey Angl and Ang2, exhibiting similar potencies across angiopoietin
orthologs (Tables 7 and 8). Table 7 Biochemical Potency of Angiopoietin Antibodies Against Ang2

Orthologs Clone Human Ang24eRQ (NM) Cyno Ang2 IC5Q.(hM) CDR 3
Antibody | Residues Sequence Residues Sequence Residues Sequence
H4L13 LC 24-39 | RESQSLLHSNGYNYLD | gc_gq LGSNRAS 94-102 | MOVIHWPET
{SEQ ID NO. 20) (SEQ ID NO. 27} {SEQ 1D NO.
36}
H11L7 HC 21-35 | svemu 50-66 YISSSGSTIYYADSVKG | gg.117 | DLLDYDILTGMGY
(SEQ ID NO. 26) {SEQ ID NG.
(SEQ ID NO. 18) 37)
H1iL7 LC 24.3g | RSSQSLLHSNGYNFLD | ge_gq LGSNRAS o4-103 | MOGTHWRPT
(SEQ ID NO. 19) {SEQ ID NO. 27) {SEQ ID KNO.
33)
H10L7 HC 31-35 | SYGME 50-66 YISSSGSTIVYADSVEG | gg.117 | DLLDYDILTGLGY
{SEQ ID NO. 28) (SEQ ID NO.
{SEQ ID NO. 18) 3B)
HI1OL7 LC 54-3g | RSSQSLIHSNGYNFLD | g g1 LGSNRAS ca-103 | MQGTHWEPT
{SEQ ID NO. 19) (SEQ ID KO. 27) {SEQ ID NO.
33)
H4L7 HC 21.35 | SYGMH 50-66 YISSSGSTIYYADSVKG | gg.q113 | DLLDYDLLTGYGY
' (SEQ ID NO. 28) {SEQ ID NO.
{SEQ ID NO. 18) 35)
H4L7 LC "24.39 | RSSQSLLHENGYNFLD | pc_gq LGSNRAS 94.102 | MOGTHWPPT
{SEQ ID NO. 19) {8EQ ID NO. 27) {SEQ ID NO.
33)
H5LE HC 31-35 | SYCMH ' 50-66 YISSSGSTIYYADSVKG | gg.j13 | DLLDYDIWTGYGY
{SEQ ID NC. 28) {SEQ ID NO.
(SEQ ID NO. 18} 34)
H5L& LC 24-39 | RSSOSLLHSVGYNYLD | g ¢y LGSNRAS ga-i02 | MOGTHWEET
{SEQ ID NO. 21} (SEQ ID KO. 27} {8EQ. ID NO.
33)
H2L7 HC 31-35 | syomE 50-66 YISSSGSTIEYADSVKG | gg.171 @ DLLDYDILTGYGY
(SEQ ID NO. 28) {SEQ ID
(SEQ ID NO. 18) NO . 39)
H2L7 LC 24-30 | RSSQSLLHSNGYNFLD | cc g1 LGSNRAS g4-107 | MOGTHWPPT
{SEQ ID NO. 19) (SEQ ID NO. 27) {SEQ ID NO.
33}
H5LB HC 31-35 | svomu 50-€6 YISGSGSTIYYADSVKG | gg_yy1 | DLLDYDIWTGYGY
{SEQ ID NO. 28) {SEQ ID NO.
{SEQ ID NO. 18) 34)
HELB LC 24-30 | RGSQSLLHSNGYNMLD | 55,61 LGSNRAS ss-102 | MOGTHWPPT
(SEQ ID NO. 22) {SEQ ID N&. 27) (SEQ ID NO.
33)
H6LB HC 31-15 | SYGMH 50-66 YISSSGSTIYYADSVKG | gg_7;q | DLLDYDIYTGYGY
(SEQ ID NO. 26) {SEQ ID NO.
{SEQ ID NO. 18) 32)
HELB LC 24-39 | RSSOSLLHSNGYNMLD [ g5_gq LGSNRAS 94-102 | MQGTHWPPT
{(SEQ ID NO. 22) {SEQ ID NO. 27} (SEQ ID NO.
33)
H3L7 HC 31-35 | SYGME S0-56 YISSSGSTIQYADSVKG | gg.17q | DLLDYDILTGYGY
{SEQ ID -NG. 29} {SEQ ID
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Murine Ang2 1050 (nM) Rabbit Ang2 IC50 (nM) H6L7 0.22 0.19 0.13 0.15 H4L4 0.22 0.24 0.15 0.15
AMG 386 0.12 0.17 0.10 0.10 H4L11 0.21 0.16 0.12 0.12 536 LC 1 0.27 0.19 0.14 0.20 ELISA
measuring neutralization of ligand / receptor interaction.

WO 2009/105269 PCT/US2009/001122
CDR 1 CDR2Z CDR 3
Antibody Residues Sequence Residues Sequence Residues Sequence
{8EQ ID NO. 18} NO.3%9)
H3LY LC 26-3% RSSQSLLESNGYNFLD | 5,61 LGSNRAS 94-102 MOGTHWPPT
{SEQ ID NO. 18} {8EQ ID RO. 27) {SEQ ID NO.
33)
H5L4 HC 37-35 aYEMH : 5G-66 YISSSGSTIYYADSVEG | gg.111 DLLDYDINTGYGEY
(SEQ ID NO. 26) {SEQ ID NO,
{SEQ ID NC. 18) 34)
HBL4 LC 24-39 | RSSQSLLHSHGYNYLD | gg.g1 LGESNRAS 94-102 MQGTHWPPT
{SEQ ID NC. 23) (SEQ ID NO. 27) (SEQ ID NO.
33)
H4L12 HC 31-35 SYGMH 5066 YISSSGETIYYADSVEG | g99-111 DLLDYDLLTGYGY
{SEQ ID NO. 26) {SEQ ID NO.
{SEQ ID NC. 18) 35}
H4L12 LC 24-39 RSSQSLLHSNGYNYLD | cp_gq L.GSNRAS 94-102 MQATHWPPT
(SEQ ID NO. 20) {SEQ ID NO. 27) (SEQ ID NO.
490}
HeL6 HC 31-35 SYEMH 50-66 YISSSGSTIYYADEVEG | 56-111 DLLDYDIYTGYGY
{(8EQ ID NC. 26) {(SEQ ID NO.
(SEQ ID NO. 18) , 32)
HeLE LC 24-3g | RESQSLLHSYGYNYLD | cg_g1 LGSNRAS 54-102 MCGTHWPPT
(SEQ ID NO. 21} (8EQ ID NO. 27} (SEQ ID NO.
33}
H4Lz2 HC 31-3% SYGME 50-66 YISSSGSTIYYADSVEG 99-111 DLLDYDLLTGYGY
{SEQ ID NO. 26} {SEQ ID NO.
(SEQ ID NO. 18) . 35)
H4L2 LC 24-3¢ | RSSQSLLLENGYNYLD | gg_g3 LGSNRAS 94-102 MQGTHWPPT
{SEQ ID NO. 24) {SEQ ID NO. 27) {(SEQ ID NO.
a3}
H4L6é HC 31-35 SYGMH 50-66 YISSSGSTIYYADSVEG | gg.111 DLEDYDLLTGYGY
(SEQ ID NO. 28) (8EQ ID NO.
{SEQ ID NO. 18) 35)
H4Le LC n4.39 | REBOSLLHSVGYNYLD | gg_g3 I"GSNRAS . 94-102 MQGTHWPPT
{(SEQ ID NO. 21) {(SEQ ID NO. 27%) (8BS ID KOC.
33)
H4L4 HC 31-3% SYoMY 50-56 YISSSGSTIVYADSVKG | gg-7111 DLLDYDLLTGYGY
(SEQ ID NO. 26) {SEQ ID RO.
(SEQ ID NO. 18) 3a5)
HeL4 LC 24-39 | RSSQSLLHSHGYNYLD | ge_ g7 | LCSNRAS 04-102 | MOGTHWPPT
(SEQ ID NO. 23) {SEQ ID NO. 27} (SEQ ID NO.
33)
HSL11 HC 21-135 SYGMH 50-66 YISSSCSTIYYADSVKG | gg.111 DLLDYDIWTGYGY
{SEQ Ib NO. 26) (SEQ ID NO.
(SEQ ID NO. 18) 33)
H5L11 LC | 54.29 | RSSQSLLHSNGYNYLD | 5g_gq | LGSDRAS 94-102 | MQGTHWPPT
(SEQ ID NO. 20} (SEQ ID NO. 30) {SEQ ID NO.
33}
HSL1 HC 31-138 SYCEMH 50-68 YISSSGSTIVYYADSVEG | g95-111 DLLDYDIWTGYGY
(SEQ ID NO. 28) {SEQ ID NO.
(SEQ ID NO. 18} 34)
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Table 8 Biochemical Potency of Angiopoietin Antibodies Against Angl Ortholoes Clone Human Angl
1050 (nM) Cyno Angl IC50 (nM) Murine Angl IC50 (nM) Rabbit Angl IC50 (nM) H6L7 0.12 0.19 0.12
0.18 H4L4 3.24.03.32.8 AMG 386 L2 2.9 2.7 4.3 H4L11 17 14 7.7 16 536 LC1 515

WO 2009/105269 PCT/US2009/001122
CDR 1 ' CDR 2 CDR3
Antibody Residues Sequence Residues Sequence -} Residues Sequence
H5L1 LC 24-30 | RSIQSLLESNGYNYLD | 5g.gy | LGSNRAS 64-102 | MOGTHWPPT
{SEQ ID NG. 25) {SEQ ID RO. 27) {SEQ ID NO.
33}
H4L11 HC 31-35 | svoMH 50-66 | YISSSGSTIYYADSVKG | gg.,11 | PLLDYDLLTGYGY
(SEQ ID NO. 26) (SEQ ID NO.
{SEQ ID NO. 18) 35)
H&L11 LC | 54.39 | RSSQSLLHSNGYNYID | o5_gy | LOSDRAS 54-102 | MQGTHWPPT
{SEQ ID NO. 20) {SEQ ID NG. 30) {SEQ ID NO.
33}
H5L12 HC 31-35 | syaMm 5066 YISSSGSTIYYADSVEG | gg.7111 | DLLDYDIWTGYGY
(SEQ ID NO. 26) {SEQ ID NO,
{SEQ ID MO, 18) 34)
HSL12 LC | 54.39 | RSSOSLLHSNGYNYLD | 5o ey | LGSNRAS 54-107 | MOATHWPPT
{SEQ ID NO. 20) (SEQ ID NO. 27) {SEQ ID NOC.
40)
H5LS HC 31-35 | syeMu 50-66 YISSSGSTIYYADSVKG | gg.1717 | DLLDYDINTGYGY
(SEQ ID NO. 26) (SEQ ID NO,
(SEQ ID NO. 18) 34}
HELO LG 54-35 | RSSQSLLHSNGYNYLD | gc_gy | AGSNRAS 94-102 | MQGTHWPPT
{(SEQ ID NO. 20) (8BEQ ID NC. 31} (SEQ ID NO.
33}
EXAMPLE 2
Molecular Assays to Evaluate Ang-2 Antibodies
5 Molecular assays (Affinity ELISA, Neutralization ELISA and BlAcore) were

developed to assess direct antibody binding to Ang-2 and related family members (for
example, Ang-1), and the effect of antibodies on the Ang-2:Tie2 interaction. These in

vitro and cell-based assays are described as follows.

By
s ]

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 obtained from conditioned
15 media of human 293T cells transfected with full length human Ang-2 DNA and cultured
in serum free DMEM containing about 50 micrograms per m! 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 the plates

84



531 305 502 ELISA measuring neutralization of ligand / receptor interaction. EXAMPLE 4: 15Activity
of Angiopoietin Antibodies in C010205 Tumor Xenografts Three antibodies (H6L7, H4L4 and
H4L11) were evaluated in the Colo205 human colorectal carcinoma xenograft model. For each study
group, mice WEt&HEEEY subcutaneously on the right flank with 2 x 106 d&HE ¥FRPGEHM. Ten
animals with average tumor volume of 300 mm3 were randomly assigned to each experimental group.

20The animals were injected twice per week, beginning on day 17 post implantation, with 300 ug of
the angiopoietin-t4§etededtibbefiesr s doftied s %ﬁﬁ%‘&?‘.ﬂﬂ&’l@mﬁé@ EWFIPYRFIUM biological
dose (OBD) in this paadehaf PhdigdEGktuiom blectdy wiag aholiy detinfisraiiposiiveveidblbloand antibody

536LC1 was inclyded af 309 MOHIGR REl. Bogy WEIALARCLIMMEN, SIA6 WSS Mspsured twice
weekly. As shown'in Flggre 1, all three antibodies sgn!flcantly inhibited tumor irowth 5compared to

treatment with afi988ty pECHRRBIEMIBEES QBBOET Preatfisnt Rt 6L AP HaL4, resulted in
significantly §reatdcrisihébitidnaoftism anfrowth coinpared tadd6t ik Dellavepiiesentsritrean SEM. At

the end of the expariment, JMAKSNETS BRRYERISdhdhias I Fing:‘rmay aiRRd pAralfin prpedded.

Histological sections of tumor were stained with hematoxylin. The viable tumor fraction was then

estimated, using REANDEHBEN JEHTY ST ad iR EE M TREM Co bRt SR RTEI Hitied! image of the
entire tumor crogsegeciior. \Afib éxtubatisrh pldenwwaswestied b PBS theaindlyetvactiopanaltiplied by the

terminal tumor wejght, RAtIaRKESRRIS RN LRENIKRRIINEIOME 2 flamepstiates that antibodies
H6L7, H4L4 and H4L11 also si%nificanty reduced tumaor burden relative to control ‘(p <0.0001),

suggesting tHat tRETOTGH BEpREL A RANGP RRESeETRETRT HAarE SiFRIER) HRe SIRimor effect of the
antibodies. Histopetho|pgyisvaly pévrfat ingddo m RiBScmamihg b peskiic8 s {Hreire fsaxmice in the study

shown in Figures, hanthPw Y saisnephok xRRogalRaaing.aydeieauvindbs angigraietin inhibitors

(AMG 386, 536LC I, HAL4, HAL 1], or 1-16L 7). did. not elicit adverse anatomig effects in non-target
tissues. 20 EXAI\Wﬁﬁfﬁ@%ﬁ%t‘%ﬁsk&ﬁfﬁﬁ‘-‘fséﬁg%og f&ﬁt@i’i‘%%%t iy gﬁeﬁtnl@‘é?ﬁné% 148 Proliferation
In a parallel experhisbrboanififaisatieemsroxdieliidMEa 03 ihni3 TammeshyibraziBng dégeid with 536LC1
(AKA_}_LC_ I),z5I4L|$&béﬂ4d¢4syk|!§h;73iﬁhﬂ%éﬁﬁgmﬁm, @QQJQE,m@tWBE&g%%ﬂ}Z prior to ;
sacrifice, animals were implanted wjth osmotic. minipumps ¢ ining-3 m rdU. Upon sacrifice,
endothelial cells W\g%altggfgiéigéfr‘g?ﬁdtﬁgtﬁgrg?dgcf]&n%%@gg%tr%}g%arﬁfgég At t\%{vé?‘éegﬁgfyzed by flow
cytometry to asséelsnstfetdirhanisyeckietbabinsamracraphiteeatishantiiiouse CD45-FITC and
CD31-PE 30antibodies, followed by fixation and staining with anti-BrdU-alexa647 antibodies. Data

B. Neuiralization ELISA

20 Microtiter piates to which human Ang-2 polypeptide was bound were prepared as
described for the Affinity ELISA. Candidate anti-Ang-2 antibodies were prepared in
serial dilutions as described for the Affinity ELISA above in a 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 extraceliular portion of the molecule; R and D

25  Systems, catalog number 313-TI). 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 #
557639) was added to a final concentration of about 1 microgram per ml and the plates

30  were incubated about 1 hour at room temperature then washed five time in PBS
containing about 0.1 percent Tween-20. 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. Flates were incubated at room
termperature for about 1 hour, afier which they were washed five times with PBS

35  containing about 0.1 percent Tween-20. About 100 microliters per well of TMB substrate
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represents mean SEM (n =5). As shown in Figure 3, treatment with all antibodies significantly
reduced the percentage of BrdU positive cells (p < 0.002 compared to IgG2 control). These data are
consistent with an anti-angiogenic therapeutic mechanism whereby the angiopoietin-targeted
antibodies inHiBitiHi8t%8hdothelial cell proliferation in vivo. EXAMPLE 6 g %%gézﬁ?fg??dgzof H4L4 in
C010205 Tumor Xenoerafts The antibody H4L4 was selected for more extensive analysis
exploring the dose dependency of H4L4-mediated tumor growth inhibition. The animals were injected
with HAL4 1P twidgestaad passeinriiyeandiss ar4 stloosealangiig fromies jig i Ser pY2AMG 386 at the
optimum biologicaéniese infakdeigoBGpiwice IWeekly was included as a 10positive control. As shown in
Figure 4, all doses of 114L4 significantly inhibited tumor growth and viable tumor burden (p <0.0001),
with an OBD of 30 jig in the viable tumor burden analysis (Figure 5.). EXAMPLE 7 Effect of 114L4 on
Colo205 Tumor &Mroliferaﬁon In Vivo 15In a parallel experiment, Colo205
tumor-bearirfg mice withhtuadioity efidyy okeavhtedydidte rng 2 weitm dreste denfithnadsingle dose of H4L 4,

AMG 386 or congpl 1gQ&3060/ @ ResES RO JFeem ARREsd BB IsR S Asehiaws in Figure 6,
treatment with H4L4 significantly inhibited endo%h lial cell oIifergtion i%?}#ose-dependent manner,

with an OBD of 3 B§ B0 BN eI E ¢ PRI Rk hR B PRt BrofsBL (RERIET™ and 536LC1 in Mice.
Rats and Cynomisteditmnnidakeys Fimeoptiiasthmcoicitetib(REK M 4aisar ¢hL(Bisatevcamid 536LC | have

been characterizgghip i piss aligh SinaHRSEpiaY RIQBTLY, BdpiapRrIH#gReak(IP)
25administr1zbtion. The PK of H4L4 ar&d H6L7l was also characterized in Sprague-Dawley rats and
cynomolgus monIRaeny}]saﬁ?féerrssiﬁugq%qs BRI Qdministration. After single-dose IV or IP administration

to mice, H4L4 exposurdadpraasstytovinerenisd appuofiieh atfet)ing secowrbifortici ghshipandiddlose range of

0.1 to 10 mg/kg Ghalded) -htis.0y ey alk arpipunmalnad; e (i) Ceaiansr dfablioan@ volume of
distribution 30at stgady-st ("]9‘/% as 207 hrs, 0.43 mL/hr/kg, a 28 mL/kg, respgctively. The
bioavailability (%F) after gftg ministia %ﬁ Ea‘gééergé Ié'rnfﬁca{ﬁdgei%t Sr]ﬁ 3 nggagéﬁ%rd lfbprssﬁ%act:ontrast, H6L7,

H4L11, and 536kdiqvesdssifalonbilinéainge] aqvtiéanipiise ooy edsgdingtispdaebditiain dose

proportionajly frogn&ksbdriibia Mmgkasthitg EXaastR:Rh e dondaraysmand, naaskaysoalso increased
greater than dose-praportionally after a.single 1Y dose,of0.1 t0,10.m : In contrast to its linear
K orofile i micg T e e Y e R e (VR
rats ranged fromBA&s1irdbdrewendisscciptivrpud s ecnsients mdicerpd Rt aflimpae{ght from 57 to
68 mL/kg. In moakeiysiythe MigE.ranged from 40 to 163 hours; the CL ranged from 0.4 to 1.9 mL/hr/kg;

the V" ranged from 49 t9,/3, /Kl I 1 RIBI e LAWASAIRR ARRATIRS UG Wige bearing Colo205
tumor 20 RDBI) were tested using affinity and neutralization ELISA (as described in Example 3

above) as well as the BlAcore neutralization assay to determine their affinity,

neutralization, and specificity capabilities. The results are set forth below (Table 2) and

were calculated using standard procedures. Three antibodies, H61.7, H4L4 and H4L11}

were evaluated for IC50 neutralizing concentrations against human and murine Ang-1 and

25  Ang-2., using the ELISA analysis described above. All three antibodies were shown to

crossreact with mouse, rabbit, and cynomoigus monkey Angi and Ang2, exhibiting

similar potencies across angiopoietin orthologs. The results are reported in the following

Tabie 3.

30 D.BTRF hAng-1 and hAng-2 Antibody IC59s and 1C90s
Equal volume of 1.6nM Streptavidin-Europium (SA-EU} and 8nM Biotinylated

angiopoietin 2 (in-house) or Biotinylated agiopoietin 1 (R&D Cat# BAF923) were mixed
and incubated at room temperatare for 30 minutes in the dark with rotation in a 15ml
conical tube (Fisher 352096). Then 50ul of the above SA-EU/Biotinylated Ang 2(1)

35  mixture was added to each well on a Mixing Plate (Costar 3356). To the Mixing Plate,
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xenografts in a pharmacology study at 3, 10, 30, 100 or 300 lig dose/mouse, administered 10IP twice
weekly for 4 weeks. Serum H4L4 exposure increased approximately dose proportionally as assessed
by serum trough concentrations. The PK of H4L4 in nude mice was similar to that observed in CD-I
mice, and PRMFNSI43H ar to change over time. Table 9 15PK Paramef&rd/EPHMWHRY H6L7 in
Preclinical Species H4L4 Mouse Rat Monkey Dose (mg/kg) 0.11100.11100.11 10 tutz (Il 196

180
50ul of serial diluted Angl and Ang2 antibody at 4x final concentrations were added to

each well, The Mixing Plate was then incubated at room temperature for 1 houron a
shaker in the dark. On an Assay Plate (Costar 3356), 20ul of 10nM huTie-2-Fc-APC
{Prozyme Custom Lot# DF99-048) was added to each well. Then 20ul of the mixture
5 from each well on the Mixing Plate was transferred to each well on the Assay Plate. The
Assay Plate was incubated af room temperature for 2 hours in the dark with rotation. Then
the Assay Plate was read on RUBY star plate reader (BMG labtechnologies, INC). All the
reagents in the assay were diluted with HTRF buffer (50mM Tris HCI, 100mM NaCl,
0.1% BSA and 0.05% Tween 20). IC50 and IC90 were calculated with GRAFIT 5.0.
10

_ Table 6
Biochemical Potency of Antibodies Against hAngl and hAng2

Antibody 1C50 hAngt IC90 hAngt | ICSO/ICS0 1C50 hAng2 1C80 hAng2 1C8GACE0
HeL7 0.05 0.49 8.0 0.08 0.19 33
H5LY 5.07 0.42 6.3 0.07 0.23 3.6
HAL13 0.15 Y18 11 0.06 0.19 3.2
H11L? 0.15 1.2 8.1 9.08 0.20 3.2
H10L7 0.15 2.2 14 0.08 0.18 3.4
H4L7 023 2.8 12 0.06 0.22 3.5
H5LE 0.32 3.6 b 0.07 0.23 3.4
H2L7 0.33 3.6 11 0.06 0.20 3.3
HOLB 0.37 36 10 0.07 0.21 34
HaL8 0.57 7.7 13 0.05 .19 16
H3L7 0.58 R A 12 0.06 0.23 4.0
HAL4 0.60 11 19 0.07 0.21 2.8
H4L12 0.63 8.7 14 0.08 .21 3.4
HELS 0.66 10 16 0.08 0.20 3.4
H4L2 0.66 6.8 1¢ .08 0.19 341
H4LE 0.74 15 20 0.06 0.20 3.2
Hal4 0.87 8.2 S.4 0.06 0.18 27
HSL11 0.87 18 18 0.08 0.25 33
H5L1 17 24 15 0.06 0.29 4.4

AMG 386" 286 108 41 0.03 0.13 4.1

AMG 386" 39 278 ral 0.03 0.156 4.4
HALT1 7.3 107 15 0.05 0.17 3.4
H5L12 14 159 11 0.07 0.31 4.4
HALO 18 181 10 0.19 1.57 8.5

15 * Peplibody.

EXAMPLE 3:
Molecuiar Characterization of Angiopoietin Antibodies
Four of the fully human IgG2 antibodies (Ab536, H4L4, H6L7, and H4L11) with
20  potent hAng2 inhibitory activity and a range of hAngl inhibitory activities were sclected

for further studies. All 4 antibodies were shown to crossreact with mouse, rabbit, and
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cynomolgus monkey Angl and Ang2, exhibiting similar potencies across angiopoietin
orthologs (Tables 7 and 8).

Table7
Biochemical Potency of Angiopoietin Antibodies Against Ang? Orthologs
Human Ang2 Cyno Ang2 Murine Ang2 Rabbit Ang2
Clone 1C50 (ud) IC50 (nM) IC50 (nM) 1C50 (nM)
HeL7 0.22 . 0.19 0.13 0.15
H4L4 0.22 0.24 (.15 0.15
AMG386  0.12 0.17 0.10 0.10
HAL11 021 0.16 0.12 0.12
536 LC1 0.27 0.19 0.14 0.20
5
ELISA measuring neutralization of ligand / receptor interaction.
Table 8
Biochemical Potency of Angiopeietin Antibodies Against Angl Orthologs
10
Human Angl  Cyno Angl Murine Angl  Rabbit Angl
Clone IC50 (nM) IC50 (nM) IC50 (nM) IC50 (nM)
H6L7 0.12 0.19 0.12 0.8
H4L4 3.2 4.0 33 2.8
AMG 386 1.2 20 27 43
H4L11 17 14 7.7 ‘ 16
536 LCI 515 531 305 502

ELISA measuring neutralization of ligand / receptor interaction.

EXAMPLE 4:
15 Activity of Angiopeietin Antibodies in Colo205 Tumoer Xenoprafis

Three antibodies {H61.7, H4L4 and H41L.11) were evaluated in the Colo205
human colorectal carcinoma xenograft model. For each study group, mice were injected
subcutaneously on the right flank with 2 x 106 cells in Matrigel™. Ten animals with
average tumor volume of 300 mm3 were randomly assigned o each experimental group.

20 The animals were injected IP twice per week, beginning on day 17 post implantation,

with 300 pg of the angiopoietin-targeted antibodies or isotype control antibody. AMG
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386 at the optimum biological dose {OBD) in this mode! of 14 pg (SC) twice weekly was
included as a positive contro! and antibody 536LC1 was inciuded at 300 pg twice weekly.

Body weight and tumor size were measured twice weekly.

As shown in Figure 1, all three antibodies significantly inhibited tumor growth
5  compared to treatment with an isotype control antibody (p< 0.0001). Treatment with

H6L7 and H4L4, resulted in significantly greater inhibition of tumor growth compared to
536LC1. Data represents mean = SEM. At the end of the experiment, tumors were
harvested, fixed in zinc-formalin and paraffin embedded. Histological sections of tumor
were stained with hematoxylin. The viable tumor fraction was then estimated, using RGB

10 thresholding and automated pixel counting, from a Ix digital image of the entire tumor
cross-section. Viable tumor burden was calculated as the viable fraction multiplied by the
terminal tumor weight. Data represents mean = SEM (n=10). Figure 2 demonstrates that
antibodies H6L7, H4L4 and H4L11 also significantly reduced tumor burden relative to
control (p < 0.0001), suggesting that the volume-based tumor measurements

15  underestimated the anti-tumor effect of the antibodies.

Histopathology was performed on tumors and normal tissues from the mice in the
study shown in Figures 1 and 2. Treatment of xenograft-bearing nude mice with the
angiopoietin inhibitors (AMG 386, 536L.C1, H4L4, H4L11, or HA6L7) did not elicit

adverse anatomic effects in non-target tissues.

20
EXAMPLE 5

Effect of Anti-Ang-1 and/or Ang-2 Antibedies on Endgthelial cel
Proliferation

In a parallel experiment, animals with approximately 400 mm® tumors were

25 treated with 536LC1 (AXA LC1), H4L11, H4L4, H6L7, AMG 386 or control 1gG2 for 72
hrs. Seventeen hours prior to sacrifice, animals were implanted with osmotic minipumps
containing 3 mg/mL BrdU. Upon sacrifice, endothelial cells were isolated from the
Colo2035 tumor-bearing mice and were analyzed by flow cytometry to assess
proliferation. Dissociated cells were stained with anti-mouse CD45-FITC and CD31-PE

30  antibodies, followed by fixation and staining with anti-BrdU-alexa647 antibodies. Data
represents mean = SEM (n = 5). As shown in Figure 3, treatmment with all antibodies
significantly reduced the percentage of BrdU positive cells (p < 0.002 compared to 1gG2

control}. These data are consistent with an anti-angiogenic therapeutic mechanism
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whereby the angiopoietin-targeted antibodies inhibit tumor endothelial cell proliferation

in vivo,

EXAMPLE 6
Dose Titration of H41.4 in Colo205 Tumoer Xenoprafis

The antibody H4L4 was selected for more extensive analysis exploring the dose
dependency of H4L4-mediated tumor growth inhibition. The animals were injected with
H4L4 IP twice-weekly beginning on day 14 at doses ranging from 3 pg to 300 pg. AMG
386 at the optimum biological dose of 14 pg (SC) twice weekly was included as a
positive control. As shown in Figure 4, all doses of H4L4 significantly inhibited tumor
growth and viable tumor burden (p <0.0001), with an OBD of ~ 30 ug in the viable tumor
burden analysis (Figure 5.).

EXAMPLE 7
Effect of H4L4 on Cole205 Tumor Endothelial Cell ?mliferation In Vivo

In a parallel experiment, Colo205 tumor-bearing mice with tumors of
approximately 450 mm’ were treated with a single dose of H4L4, AMG 386 or control
12G2 for 72 hours and then analyzed as in Figure 3. As shown in Figure 6, treatment
with H4L4 significantly inhibited endothelial cell proliferation in a dose-dependent
manner, with an OBD of 30 ug.

EXAMPLE 8
Pharmacokinetics of H4L4, H6L7, H4L11., and S536L.C1 in Mice, Rats and

Cynomologus monkey
The pharmacokinetics (PK) of H4L4, H6L7, H4L11, and 536L.C1 have been

characterized in CD-1 mice after single-dose intravenous (IV) or intraperitoneal (IP)
administration. The PK of H4L4 and H6L7 was also characterized in Sprague-Dawley

rats and cynomolgus monkeys after single-dose IV administration.

Afier single-dose IV or IP administration to mice, H4L4 exposure appeared to
increase approximately dose-proportionally in the dose range of 0.1 to 10 mg/kg (Table
4). The overall mean terminal half-life (t,, ;), clearance (CL), and volume of distribution
at steady-state (V) was 207 hrs, 0.43 mL/hr/kg, and 128 ml/kg, respectively. The
bioavailability (%F) after IP administration was greater than 90% for all dose groups. In
contrast, H6L7, H4L.11, and 536LC1 exhibited nonlinear PK in mice with exposure
increasing greater than dose proportionally from 0.1 to 10 mg/kg. The exposure of H6L7
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in rats and monkeys also increased greater than dose-proportionally after a single I'V dose
of 0.1 to 10 mg/kg.

In contrast to its linear PK profile in mice, H4L4 exhibited nonlinear rat and
monkey PK. The mean residence time (MRT) in rats ranged from 57 to 217 hours; the
5  CL ranged from 0.3 to 1.4 mL/hr/kg; the V ranged from 57 to 68 mL/kg. In monkeys,
the MRT ranged from 40 to 163 hours; the CL ranged from 0.4 to 1.9 mL/hr/kg; the Vi,
ranged from 49 to 75 mL/kg.

The PK of H4L4 was also assessed in nude mice bearing Colo205 tumor
xenografts in a pharmacology study at 3, 10, 30, 100 or 300 ug dose/mouse, administered
10 IP twice weekly for 4 weeks. Serum H414 exposure increased approximately dose
proportionally as assessed by serum trough concentrations. The PK of H4L4 in nude

mice was similar to that observed in CD-1 mice, and PK did not appear to change over

time.
Table$

15 PK Parameters of H41.4 and H6L7 in Preclinical Species
H4lL4 Mouse Rat Monkey
Dose (mg/kyg) 0.1 1 10 0.1 1 10 0.1 1 10
ty, (hr) 196 180 244 425 66.7 213 36.2 356 80.1
MRT (hr) 259 273 420 57.4 107 217 40.1 52.0 163
CL (mlshr/kg) § 0666 0386 0249 ) 139 0552 0319} 188 0833 0414
Ve (mLkg) 173 105 105 66.4 57.0 68.5 74.9 48.6 67.4
Vo (mlskg) 71.0 46.6 48.7 43.3 4.5 36.1 48.2 40.8 44.0
HeL7 Mouse Rat Monkey
Dose (mg/kg) 1 0.1 1 10 0.1 1 10 0.1 1 10
tyz. (1) 8.27 89.0 82.8 89.43 258 92.9 10.4 326 65.0
MRT (hr) 118 54.3 263 13.2 412 158 15.9 51.8 158
CL {mlthriikg) | 19.4 2.00 0.34% | 3.31 1.02 0331 | 281 0B24 (.358
Vs (ML/kg) 224 109 91.8 43.3 41.3 51.9 41.3 422 55.2
Vg (mi/kg) 90.9 58.4 56.6 5.4 353 38.1 40.0 377 4341

20
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37.7 43.1 20 EXAMPLE 9 Angiopoietin-1 Neutralization Mediates Context-Dependent Suppression of
Angiogenesis and Tumor Growth While Angiopoietin-2 (Ang2) is a key mediator of postnatal
angiogenesis, the 5role of Angiopoietin-1 (Ang 1) in this setting is less clear. To investigate the
postnatal funBidHEY RAYP we have developed potent and selective peptib®afé&Sgsetia2Ec fusion
proteins) that inhibit the interaction between Angl and its receptor, Tie2. We show that selective Angl
antagonism has no independent effect in models of angiogenesis- associated diseases (cancer and
diabetic retinopali#¥#MEkERyh it can induce ovarian 10atrophy in normal juvenile rats and inhibit

ovarian follicular aRgig@amRSINEua-NRERONE MG € Al igR G Sushiteisingly. the activity of Angl

inhibitors appearirgo.(peemlljenrsnaam[s(lq%(!jll ir(mu;s %%glisease models when combined with Ang2 inhibitors. Dual
inhibition of Anglﬁf%‘ﬁg’q%cmm%vgympprgsses ovarian follicular angiogenesis and tumor
xenograft growth; howeV@HeAHEipPiRsiEEH 4883t akgyrsrtaecheavngiad ergiogznasitifibition in

suppressingIumasestdoibiebialeaall prolipratinn sediipaalangiagenesisesaps«axy geantiguced retinal
angiogenesis. In inhi eiti §h00 nio ) g\gr superi g tivity to t at gf Ang2
inhibition or dualfg%gﬁﬁg%%% ’|§%ﬁ%€§§§ t%. gn?get %eﬁegtgeﬁ%ﬁgéaﬁ%ﬁ%ﬂ%?ﬁ ese results
imply that Ang | BraiFErs) dishiabibt disdrigeation Retssrotrstint s stretar-akiego Jéndsy Bat
angiogenesis-assdeidtedpgthoingyidOfngb playsarinpoctannialesofaaypigasental angiogenesis,
but its function '%89&&?@%!&3?&2’?&99&?5&?@&&9&'{& ':%ﬁﬁoﬁLﬁf'_?Ph, éﬂ%'ugﬁ‘ﬁ D&ENR00N g, mediate both pro-

and anti-anféogenic effects in various postnatal settings. To investigate the function of Angl by

inhibiting ettog&HoBy Migiorma ierisdatient b ovaisp ellisvar ssinpsiesisdodismmaries and tested
them alone or iniodwmdéinatiriovitiodeh gRumtishipby stha pradtinC€angdmbidelssabpasinatal angiogenesis.

we generated AqghgUi RN ARAACIER INNESIGAE Ui JusTanBlunle SLARghiRgngiogenesis.
Phage display peptide libraries were panned to identify peptides that bound Angl, but not Ang2. The

resulting clones N8 dRUEIPEA SAtBFEN Rl SuRRERy e priaadpiticns pinrsaesinard RBIPAS fusions to the
Fe portion of hurrawdg® goPbphibedias8E Wehéithenfshrecneddny thazgtivieyloflkkegimmunosorbent
assay (ELIS4) an@hb%%%ﬂ&&yéiﬂg}%ﬂ&%h’&ﬁpﬂ%&ﬁ%%?a(@ Br@em@g{gg%mmbi"ty to

0

neutralize the interaction petween Tie2 and angiopoietins. One of these peptibodies was * :
affinity-matured 8RR TSRt WIBRIEH DD BOEAH Y48 A28 BRI SERtB S SHES-3, was
chosen for the studioiotrsteiity, inthat 3fedpibitddbiinnikardpatténegl/ Angd mdtistve ral A aghgrtimlogs, and 35it

displayed >40,000- t3le.lEAHYIYONMANGRLL akIE LB A NAR SHOUR R JBBIGO are two
previously descrirg%dii%%tibpdies: AM also known.as 2xCon4 (C LI-7(N). LI-7(N) is a very
g

386 an
potent and selective ‘nhiditor, and ANRG 386 % é‘i‘“&h%f‘ﬁﬁ‘i%ﬁ%f’“é?%%%ﬂag}&ngz. The
pharmacokffetic profilednsf mipvEaniimragersolvdrdeyckppremibamiatailssis bveiskymsiondosing (Table 3).
5mL4-3 can be el fseagentirandnicitagatng ANg hiv BsiomdayivonciR@ssassvhether mL4-3
was capable of SeleciMEheAeHESISN DA NN Tid:3 -1 AN Lopiete adupistered s.c. [0
mice, followed I% aniyv. c allfenge with recombinan ngﬁ AnglI inauced LFle@ P 1osp o'r’% ation in mouse

lung endotheliun(HttRssaterstRs e hnTerfbrtentaredans frveiracdnred -psuralizig but not by
L1-7(N) 100r Fc féritirdicé)and tested them alone or in combination with Ang2 inhibitors in preclinical

25  models of postnatal angiogenesis.

We generated Angl-neutralizing peptibodies to investigate the functional role of
Angl in angiogenesis. Phage display peptide libraries were panned to identify peptides
that bound Angl, but not Ang2. The resulting clones were converted into peptibodies by
expressing the peptides in E. coli as fusions to the Fc portion of human IgG1. Peptibodies
30 were then screened by enzyme-linked immunosorbent assay (ELISA) and homogeneous
time-resolved fluorescence (HTRF) assays for their ability to neutralize the interaction
between Tie2 and angiopoietins. One of these peptibodies was affinity-matured to
increase its ability to antagonize Angl, and a resultant peptibody, mL4-3, was chosen for
the studies herein. mL4-3 exhibited similar potency against several Ang! orthologs, and

35 it displayed >40,000-fold selectivity over Ang2 (Tables 10 and 11). Also shown in Table
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Next, we wanted to determine whether mL4-3 could neutralize endogenous Angl in a setting in which
Angl was known to play a physiologically relevant role. Developmental genetic knockout studies have
shown that Angl deletion reduces cardiac size and endocardial folding in embryos. In an attempt to
replicate this BREABWPFEP5pharmacologically, mL4-3 was administered toFSrEYRHIPANES SN early and
middle gestation. Embryos were harvested at embryonic day 12.5, the time at which lethality was
observed in Angl-null mouse embryos. Pharmacokinetic assessment of mouse embryo lysates
demonstrated a rHban e preigelipesegsdoreptivastvs GMSAEE [demkmathgsthetont 48 ods capable of
crossing the placentakisioiggicakaralysisnievealad teduagriROesregiac sixeco3d sakimeulation, similar
to, but less dram%ﬂ%ﬂ&antﬂr?tP%%e%%eﬂ e nel Dl eMROSHE IS 8); TN ess pronounced
phenotype of the m A Yreated em rff’/os m e a consequence of su optlmaﬁ embryonic mL4-3
exposures and if€6TRpRitdonfbs skl dtfo oSG &R €SS, mL4-3 clearly induces embryonic cardiac
defects that phenocopynibhese:af fngtgenetiadenofkonitmigingoaiginfinetiaiiiit, aomL4-3 as a
2oreagent for Invgsigaliag, &gl AnGHOn YR elcc VDL EIARRRISI BHANRA S, R9ZANIagONISM in

suppressing tumo(rgggowth. n a previous report, we demonstrated that systemically administered
L1-7(N) and AMGH8@WEre cxpinisienabiingtice sy ebibsos @ssorfenografts implanted
into nude mice. Imtbmb‘&hmd%@m angtu:ﬁmseéﬁéﬁ$msm§lﬁ_ﬁﬁ iwerasv 0ol stgoshebdanor to those of 30
LI-7N) (P = 0.00Gh T anim. el diialén (NG o phibilien somicrs Gl iRs bimarArgwin
suppression than Ang2 inhibition alone, a similar experiment was performed, but this time groups
treated with thL 428 57 E#8fmBination of mL4-3 and LI-7(N) were also tested (Figure 9). The AMG 386
treatment group and the,ol 43/l 1:Z(N) amRinalian USAmS L drouRshoved semparafle antitumor

efficacy; moreover, both groups exhibited 35efficacy superior to that mediated by either1.1-7(N) or
mL4-3 alone. In fA@S5HP818 wajgh ﬁ‘&%ﬂié‘@éﬁﬁ‘ﬁb’l‘étgi#@)’eiﬁﬁlé‘h?i%é@{ydﬁ‘?ﬁ?ﬂtftoﬁromﬂh, implying that
combining Ang2 Bexelgpmniaral \gatati kg dcBntogaties e ayohaukatAnpa sk dh eednriitlumoiaeffect of Angl
inhibition. Additiqnal replicatesf HRAE SXRRKNENt gggéém%tl@(hé%iéﬁ%mwe mL4-31L1-7(N)

combination mediated greater tumor growth suppression than LI-7(N) 5alone (ddata not shown).
However, il 2 mAIBFRAHIaEalycaLm s MmiHsesQRIsTJXER B el iddiRicance, perhaps
reflecting the suleaaturéndirtioe weerdanental advaniage donfersatienimdualvAinl letindig/inhibition over
selective Ang2 infibilianaeiealive Anahitikiien hadne.antitwpe Sechon ds.ug in any of the

experiments in which it was tested (Figure 9 and data not showng. 10Ang2 antagonism, but not Angl
antagonism, inhiBE RSP EHSIRETE E L T PR At o U feel Un §l S e SIS SR HATRigE
angiogenesis. Wigraldotisigs shisbie bt brasdrmiha nghsg Hiskloition aslsstapabliedkdupspressing
tCholoZr?SA ttmlJ‘_Ofhj%é}‘é&mg@m?ﬂ}ﬂgi@_ﬂfﬁ[@{j@mﬁ%i%%uﬁgdpaﬁéiﬂi@t%awgﬁ%%ﬁ%@% ¢fiRgEwas conferred
rough Angl inhibitjon, Ang2_inhibjtion, or a combination of the \ 0 umor-bearing mice
15were treated V\?ilfﬁ %%ibﬁygg ETENY: r?]!ffh@é?ﬂq?m‘ﬁeérp KW%%%\{%sm\%%}hﬁ%%a Lﬁ‘rr%r(r)1 VSiume readout
described in the pE\toaswseeaisncael M piimahendingricagehs effeasties auhieosmiitt el cell
proliferation, whilgqudsit4hbawRsrahinitormiFig viarkPndubey iausinib oxv@vesethealingl/Ang2 inhibition
conferred no gregter %gec&é%le%p otfgel‘ia%l:t%el r (la'In ragoncct)rrlllan ﬁlnghz i&mgti n gygs(aFigure 10A), an
observation that has beeh repea d%y reproduce '(Haei’a not Shown) nd stands in‘contrast to the
apparently dop&paaivs fefierestispirmimiabBmste Rigwinhibition on Co10205 tumor growth. This
dissimilarity implies that repression of endothel}lal %ell groliferation is only one com n?nt underlying
the tumor growth inhibifiS N3 GBS e L ERgI S SIBfA KSR TS FEPRISELIE SUBMRE REFs Mokt tested in
two models of odutakcamEibgbNesismondr st singtibordainiatscdid Ghe ridvoXingsthe retina. The

cornea is normalyeavasssiiass RHtURaTE elogicatPeIIogR N8 St EARRGE MY IHipeHEr HRA-sgsoNndary to

conditons such as etz a0, oncalianshlant eiecion, VECE- angalc fbroplast growth actor

(bFGF)-induced models of cor anglogenesis were used to tes roleso and Ang2

antagonisn?th nddvid8dPioMPafibnT eewBEetias durkthne Hdogicanhiiionseafes bt f80orneal
angiogenesis appeanaddsphesbapRRCeRMmARER, dBHe Db ipA B ligu easRBndd|@&). The same
conclusion coul awn from ev [ S iQpoietin onizi eptibadies in a
Tie2-dependenﬁ[§§ﬁ%ﬁerﬁgag? gp?%%%%ﬁe%%ggs%}%ﬁ%ﬁﬁgﬁ%%%ggu a{%%%é '\?v%qg induced by changes in

ambient oxygen S ShigeRreThODMFREE frRraLmER ARfchs Bldinds (ERDSBIBERA proliferation,

corneal angiogenesisesrfoup showed comparable antitumor efficacy; moreover, both groups exhibited
35  efficacy superior to that mediated by either 1.1-7(N) or mL4-3 alone. In fact, mL4-3 had
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retinal angiogenesis), Ang2 inhibition dramatically suppressed neovessel formation, while Ang 1
inhibition had no effect alone or in combination with Ang2 inhibition. Selective inhibition of Angl or
Ang2 induces ovarian atrophy, but not epiphyseal plate thickening. To assess the effects of
angiopoietin HAHERSH A Rormal animals, rats 5 were treated systemically ithiit228%1427(N), or AMG
386 for one month. AMG 386, like VEGF antagonists, has been observed to induce epiphyseal plate
thickening and ovarian atrophy, effects considered to be mechanism-based consequences of
antiangiogenic therdiggriabihsinmiesesnt sty onNTD B ho et ebisIsgsbiliptteghickening in all
treated animals, sfilgsRatkahbt dnbedihang mldsAriaiked thealiarutepipbyseahgmorphology in any
rats (Table 13). 10 ko, o S Riveeal et UGKERING, 2RRCATRLP BRI infyilion of both
Angl and Ang2. i &thikifig contt'ras{, 4lI'thrée peptibodies produced ovarian atrophy at similar incidence
rates, indicating eHat-5@/bdNecimititden ofcdiatsiereaiss D Res erevibirreRstioe & dVatidi¥atrophy. Angl
and Ang2 Inhibitgendieapasatiain)SuppeRss Puasiantolliciands, Aagiaganasis dionbetter understand

the effects of an oo A0 e AR AR SR XS ANRIIREAdlGRA mode) of ovarian
follicular angiogenesis tha a[so%)edpcontpoﬁhe assessment of neovascularization in mice that had
never previously28Vanagsgonferrid bridue Apd gl iph B8RSt RIGy AREF FREIShorionic
gonadotropin (HESmxtverenysaehisitibsnaEntapittusisnefeorniaad ownliatiog of theudtiplérieliictes (Figure 11).

Mice 20were treathel(élhslygesq%isgg({lm/r%m E?mﬁ%ﬁ%lo er?) L1-7(N), or an mL4-3/L1-7(N) combination to
determine the effects of ?yese agents on neovessel formation in transforming Graafian follicles. Two

identically-désigned repirgtestabtiin cxperimest wessopieriomhiddsoandiffenrdmbalialeelind remarkably,
both yielded almpgt;identical ArilyityRsafiles with fesResiepriaentegsinfibiionsidlaar vessel area
(replicate 1, replicate 252): L1-_7§, ng/o ,11%2 ml_f4-3 (r15%, %4‘?)‘,)_0911-4-3& 1-7 I}Iz (ﬁ4%, 96%). All
single- agent and'CLATSHARSA B %&?8&%%&8& WS B eptisn of he ?_rf()}m group in
Experiment 1, mpcistedistatistical[Josinyeisarstihhbikititis offeeigiayeanéaisd ieaid foghe Fe control (P
<0.05) (Figure 1iuiEinds, Roth iiaiienof emsianiansfegsnrsisandindustisnalarrgan atrophy

could be elicjted by inhibiting Angl, A bogh, |stent,wi e notion that the observed
ovarian atrgcéhyv‘v 3} geétc?#\svga%"e%%g’gfg%@b Iﬁ%‘%i/%gg'e éé@é%ﬁ#?éﬁ' Se‘ﬁ%hrrﬁ%r?gﬁgie that Angl
inhibition plays avebntescadepdatiahtddidhinpiseiaisseraesion b dagrpurdsiaeitsiEsifical disease
models and in nesma aabmalal LRI Er-RhafRasRIDgiTHANghdniilien gagtiallyoahenocopied the
genetic ablation aLANgl SIStk I G JTRRIAN, Qeraland A ropmEARIAng ogenests.
Postnatally, selective XQ? antagonism Iﬁ}‘llbl d ovarian anglogene%ris and induced ovarian atrophy,

effects that coulddlserhErabpraberAngtriniiing aersX Herre '0AAABPHIEY ARG HbESAST However, in
postnatal dizrase:panedisicproghish laiionohamlitjaritesiio i itsmomn iotRdthpaghtits biological activity

appeared o be unmasked In SOMe. SSRGS WO LOmMRRMIINANSEsSURBISRSIRN. e mechanism

v
underlying the di?f)eorpeeﬁat?gle epeﬁrgency on Andl in these settings remains to be determined. The

ovary, by virtue GHStETHESHRefFs it TRAEcESEn ARG e bt relPTRNEEIN-E i8R dergoes normal
angiogenesis in ashifismedasedryintheauariagrexpriasgiovnpatibans bp ofApgkamanRpgism.
hormone-induced ovulating rats, it has been proposed that Ang2 plays an early role in vessel invasion,
and Angl plays a later rolEXo2BFatNE T HAHTG B TE dnodds efCWATRIBIAE NS SPfesis, Ang2 and Angl
perform oppesing:funGiipns cakerand g initialbyslisplacesidandlifceomEic noasulljng-dsvessel
Cestablization ajd, BAAIAGR0S 2RI AIAR SLRIARUELY Rl BeSRHRBERMRERE QRN Aing | ousts

Ang?2 15from the recCeptorto re-establish vascular %wescence and stability. In conflict with this model,

the data from the‘EarsderIyERITRY RN MigHaRd AR Huthepiaf b asigsyeh@ties in the ovary.
In the Colo205 tyrFaiFxaningeafinndod ef @nied angtspestsingiranstdngdniedidtedfgregitendumor
suppression than,was, achigyed: by JORRI ARG ARgL oA BeR RdIVidallvarindioapigdatdlis model is

dependent on both angiopoietins. However, in the same model, only Ang2 inhibition was capable of

down-modidting s PREIRESITSI APRE St 1ibe demepreat e e A AL AR S8 IHEIEHG Y in this

function. What aeedudes. fohtvendiffencntide paridendiesoithesealtwidorniemtmginpdiagt? One
possibility is that fngliphibitionibag.a idisesteiigehandhmoi Rl Jhis.aaemeaunlikgly, however, given
that neovascularization was induced by changes in ambient oxygen tension (Figure 10D).

Thus, in three preclinical settings (endothelial cell proliferation, comeal angiogenesis, and
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25AMG 386, a dual inhibitor of Angl and Ang2, has no effect on the in vitro growth of cultured Colo205
tumor cells. A second possibility is that Angl antagonism plays an anti-angiogenic role that is not
conferred through inhibition of endothelial cell proliferation, but instead through mechanisms that might
impact functi$fs 8t¥H e ndothelial cell migration or invasion. This explaRatidi#E8t B& applicable if
Ang | and 30Ang2 mediated qualitatively or quantitatively different signals through Tie2, or if Ang |
signaled through additional receptors that were not responsive to Ang2. A third possibility is that Angl
signals through Tetizebraioerssidthatiaidubisios datmatcTiy Zupxpiedsieny srshBopesiSTTHEIS). TEMs are
recruited to tumogsgWhHRSHAEY-E kS igearasntbnpsaESRISoSRIacCiN aMatigsof TEMs in
tumor-bearing mice suppresses tumor 35angiogenesis and inhibits tumor growth, and it has been
postulated that TEMs pSelevtite inhihitiomn{jioge me disgd yndrowdivgigeraerinebsigrakpifiasetimulate

neovessels. P(T”E,@d@é(hlﬁa&}h sthm wm%'gs?w&f&t@ﬁ@@% gtmgmgﬁ&iq;%gkmmmefﬂaanftfhe )
angiopoietins. In such a settin iti rect anti-neo r effect that
might compl menf‘%geaﬁ? &’% A ﬁloﬁgﬁilc %ll‘ %gsdl?pr%gg?sﬁtgﬁe gﬁ%“?:’on rast g6%the subtle and
context-dependekiteeffeetsanhgmditinkibiton osacy2d mlwm@ﬁﬁﬂi@htt%#tglaméldM@éﬁ@tts that were
equivalent or neayly-gauipIRN kIR IQER RIS Mycﬁmmw@@wmmﬁees@‘fmgl and Ang2,

implying that Ang{Z ma be% tcht%eg%rg(;?;pé ﬁqgglolgme r?lln AIR){8|¥$9 0%5513 tal1 eggo%?nesls Angl

appears to be the“d%’hg\ angi Votved | prénata n I0gEeNESIS, ugaestlngashlft in the

10dependency ofhigheriagingatsaed Wﬂﬁd‘fﬁéﬁﬁﬁéﬂdﬁblm@W]rﬁ‘ﬁm&ﬁs%félﬁét‘%ﬁfﬁgomze Ang4,
but the fungtipnatspigraneaphiisactal shiTieRMN DiVER{Siangdiestdpled expsresion pattern.

Angl and Ang2 h%v% b%enashovg@otl% Qe}'ntfhoﬁmo'nn?)'tl% tﬁr}g o]og%s)_\rlll%gupn tk%ﬂal role§ in VﬁlI’IOUS in vitro
and in vivo systems Thé ﬁgﬁaﬂty {0 Uraw consistent conclusions 15 in this regar across multiple
publications mayt#secipeprdiedice Brasarietes BrFeP e FEmiaE difiiaetfs tiefd é1ditHien f9€ question was
examined. ThesgdlitiereneRsinchfde@val uaiom obfh}immisradREstigmanduohystems, 2) prenatal
versus postnatal angiogenesis, 3) varying vascular beds, 4) pathological versus normal angiogenesis,
and 5) gain-of-function {egdggddorzdichibiteis i evnsetinebnbaperesi§hvariThiphisaladifference may be
particularly 20impapiapdnaiss the acteifinuateregerevasariasniiaimpapisystarmeayhe a less
physiologically relevan gla sO;[T% Der!g_m ate fungtp@ ghaanré r{? oy aIr%f eigdé)lﬁsmﬁ\ clors. Perhaps the
most informative puebr?%ﬁé experiments In hIS regard are ROSE in Which Kn 2 have been
genetically deletéenfrrhise asesssmem @?W@%ﬂéaw&@lsm%@%rwia@vsﬁwﬁwﬁ%ﬁs@m‘%nto the
developmental raiasiohédy) @aghsw gdrianaversh 2aismarscrifieul dongenepoalicexamine the
postnatal in vivo fynctl %H Qg %&es P&%mﬁﬁg g *lgnék{%&'%.*?lw i fo‘ﬁ‘?c”él' g&\le‘irl cipu systems; the

constitutive Angl knoc out mouse n utero (as oest e con '[I'[Utlve n% knockout on some strain

backgroundd), amtsecpedtrsiearisHbnusihde epiinhvvidy A2 il fréd-imAYbe influenced by
residual effects abadualtpneddrhgmeehedeltiantBisd singtpbanmacold dgenddidnigl and Ang?2 inhibitors
to examine the pogiaiatiplss.alAngland /bagadgatyam WS LRUS LR KPBIRdihaARpouCs. The

results of the current study imply that do nat functionally oppose one another in

postnatal system¥€aREFEEHRS S%ég‘tl‘i’%é'ﬁ’ 3%@5}3’%"’3]& 6] b’lftlﬁﬁ@@l?/‘o“ ‘de“t“’?l&fﬂ&'aglcal
angiogenesis is associatél redplacattepedeangecplaitetionl el dves 8bangabaniodtelisegdesteincluding
cancer, diabgtic retinopatiyemacylar degenesation, theumaiowharuils, @zieaartiiiiis, and psoriasis.
Angiopoietin-targeted interventions in these therapeutlc indications 1may provide clinical benefit. The

data presented HEBHSLERTENPIHER AP LRI LRt JE B BTRHOMRILSH PR HNE Ang2 may
provide superior Eaprapettic sffitaey statitiatinedmifednbinbirgeting sapgeatoneciBiktatithels Phage

display selectiongfAngirbindingspantides ) hreg fﬂamﬁntgusmégﬁiahrﬁmmé 28 (5 x 109
independent trans%rmantsg) TN12 1 (?154 9 | de nden%lran for a[gd Linear (2.3 x 109

n
independent tran&fSfARNSS VAL SIS MRS [n%“ﬁ) S5 or Angl-binding
phage. Aftetthegemivistertiadticheantiomibay %epsmnﬁn@wmmmmw%wéfaﬁ%, Carlsbad,
CA) blocked with,@%:feMiee: k. albumin (BSA) or beads loaded with biotinylated Ang2 (R&D
Systems, Inc., Minneapolis, MN), remaining phage were incubated with beads loaded with biotinylated
Angl (R&D Systems, In&/}: dftenssate tuitAnghsthithificthplyhagenfeahdeamatient role in the

suppression of angiogenesis in preclinical disease models and in normal animals. In

utero, pharmacologic Angl inhibition partially phenocopied the genetic ablation of Angl,
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15round of selection were eluted in a nonspecific manner using 100 niM triethylamine solution
(Sigma-Aldrich Inc., St. Louis, MO). The eluted phage were amplified in E. colt strain XL-1 Blue MRF',
purified by precipitation, and then used for the next round of selection. After three rounds of selection,
individual phd¥fé ¥ihesakere isolated and 20 analyzed by phage ELISA aR8TiNA ¥ & cing. Briefly,
Angl protein was coated on 96-well Maxisorp plates (Nunc brand, Thermo Fisher Scientific, Rochester,
NY) and blocked with PBST (PBS with 0.05% Tween-20) containing 4% dry milk. Phage supernatants
were incubated inotkistarendthig pandnynelgefiesd tetevsleomaival angivBRessorfjogaatadanti-M13
antibody (Amersbathbﬁﬂgaﬁiaﬁm§MhBi&gagaaﬁayaubg@ga;@sgarmﬁ@&s&m#ﬁa&mﬂﬁy to Ang2 or

streptavidin, contr % es w Jt goegéj E|]nm:313§|gn “alg [)atshl >?§ Iosnéorre nd D Angeﬁg%encmg data
were used as criferia o selec |ng pep?de seq &hees to ress’in a p ormat. Peptibodies

were evaluated ifeierTRIPesiagl disrdss avasiels: Wagd &ﬁ&@%wiadémmwfmmmtm Peptide affinity
maturation was mﬂ&sgﬁe@ mw@maatimyaa&m&m% mmdes&@a@mmm&mw libraries.
Libraries with over. é 9 |n ree Sgandetirﬁte t{g‘arﬁgr%rsnrg%g%rwer{etﬁe éaﬁn lT ese éocused Ilt%]arles were
panned by a proce Ure%s 5 that Useq Tor panning he primary i Fafie gept%o y expression
and purification. F"éb?ﬁﬁé?f?%ﬂ_f&ﬁ?}%@ bxpresdadnd purified as 35descr|bed in Oliner, J., et al.

2004., Cancer Cell 6:507bdbryl e amjaefaﬁiﬁﬁeﬂt@mafvemwn%i&@sé@ﬂﬂw&w&nge in bold

italics denotes th may Gl .Fe seguence a crlgg Preyﬁg%sygg Ollneri al. 2004., Cancer
Cell 6:507-516: I\{/I%ﬁé %‘Egﬁ/@mﬁ ﬁﬁﬁeé‘%RNﬁ GG EATGOG S T RS SEERTIREWTEEMQ

VIFDAMMPEPRAPRE @td AtsHe hemonfrindesedioyuirting aihin b2 bresegnessed st 462 e portion of the
peptibody mL4-3pkaadeiaysidio veannino:ennand s ig caidyox yade il S)ature the newly-

DKTHTCPPCPAREELGGE §VEH%F’@KE&E&I&NJ«%@@EX@%\Q’%@A’WOS.ng functions,

SHEDPEVICENWYVDGVEVI-INAKTKP YRV
HQDWLNGKEY bR AN R Bineass gk EPHs2 pesuiting ip prssqlglestabilization and
RDELTKNQVSLEGIKEEY PEOIAY EWEGNG @ REMY I RN when Angl ousts Ang2

DSIDGSFTLY SIGLE VR ECRWRQENMHRCRYME E&t&'ﬂéﬁﬁa@&‘?ﬁé Liz? B dSbahe R NO: 48)

Angiopoietin:Tie2 neutralization HTRF assay. Europium-labeled streptawdln (LANCE 15reagent,

PerkinElmer Inc."88%tdif %&%ﬁdhﬁ.m%@ﬁmﬂé%ﬁ@géﬁ&b%% FBEPor Ang2 were mixed
in HTRF buffer (58giddeinsedCi thpHdvardy, 100 mM NaCl, 0.05% Tween 20, 0.1% BSA) and incubated

at room temperature in the,dagk.5% %QMQ&H@@Q%%&?Q cﬁ%ﬁét"&l&mﬁzﬁlq thenplRye mixture and
serially diluted p thOdIeS or Fc were mixed an g; for 1 hour at ro%I {ergﬁg ature. Equal
volumes of 20a||% & SRR g A 38 32 8"(“1&] NN B R A 2 PR ! ?5’ CA) and the
above mixtdfe wéndianirg thatisimsdbbitedtford2nn ontwhrrempeiinpdiawaerTihehfisaheoncentrations of

reagents in the agsay Wﬂ@ﬁ&éﬂ%ﬁi&fﬁ&i%&&ﬁ%@‘é@@w&ﬂ%ﬁéﬂﬂ@)ﬁﬁi&(’emﬂleﬂﬁﬁm2, and 5 nM
Tie2-APC. PepUb?{ﬂl?S were serlally Iutg Erom 10,000 nl\/I[LL1s 5 nM oy, 100 nM tg Q.0Q5 nM to

eraion, § ot mvolved Cti at accounts for the
generate full titrabion cUnvas SERE IR A iBn D ang|0p0|e in'fied interaction was measured by the

diminishing energ‘jﬁﬁﬁﬁ@fmé@mr@ﬁ@@ srrlcadpoinis Ay &ﬁélﬁ/é@qnaﬁﬁtﬁibﬂ sshagangubystar plate
reader (BMG Lahiainlagiasifffenioars darsmany) Thieeatantydy, aogineietinehieaineutralization

was determilged Wﬁ%lat fp%]mglg% e %rencp f{)ltl g;n%% 1 (Qe '%0,9 |Iut|o n ;eference to the

maximum (N0 angiopoletin in the assay mix mlnlmum |n |t|on nogpe |body in the assay
mixture) controlscul5a! Galgds werer salsulatEgong W&Mﬁmé%@ﬂa@b%ﬂm% Rl&RgnXLfit4, where fit
= A+((BA)/ (1+(((Hﬁ€)&@&£ﬁl§2$& fhat l@liﬁi‘t&oh{&-}ed tﬁrﬂ@éﬁﬁbﬂmﬁbﬂ' iﬁ%ﬂ?&eﬂi‘éaﬂmﬂon EL/SA.

Ninety-six-well m cr p oS ehdn§5 '%1% RAD {ltreco nant %Qgég gletms in 293T cell
conditioned medlésl ﬁﬁ% 19 r%a(f %Xé? at 37C for oquTﬁ%lpcon ditioned me%|a were used at
endothelial cell mlgratlon or invasion. This explanation could be applicable if Angl and

30 Ang2 mediated qualitatively or quantitatively different signals through Tie2, or if Angl
signaled through additional receptors that were not responsive to Ang2. A third
possibility is that Angl signals through Tie2 on non-endothelial cells, such as Tie2-
expressing monocytes {TEMs). TEMs are recruited to tumors, where they cluster around
neovessels, Selective ablation of TEMs in tumor-bearing mice suppresses tumor

35  angiogenesis and inhibits tumor growth, and it has been postulated that TEMs promote
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angiopoietin concentrations that conferred 70% of maximally achievable binding to 1 nM hTie2-Fc
(Recombinant hTie2-Fc, Catalog # 313-Tl, R&D Systems Inc.). Plates were washed three times with
PBS/0.1% Tween-20 and then block for 2 hours at room temperature with PBS/5% BSA. The blocking
solution was YEPE&dSMtAout washing the Splates. mL4-3 or Fc serially dRAEFTA82481iEdN of 1 nM
Tie2-Fc/1% BSAJPBS was added to the angiopoietin-coated plates, which were incubated overnight at
room temperature and then washed with PBS/1% Tween-20. A mouse-derived anti-Tie2 antibody
(Catalog # 55703918 BrBhgrmsinderpinddiBaarderses deayiwhe stitodaeowactsalvePethepfinal
qoncentrﬁtigg g/f Afg/@lgﬂn@ﬁ%ézﬁémﬁ{@%a& Iawa@&gga&g é%fﬁ%%ﬂ@ﬁh@m@%@men Wasféed 3
times wit 1% Tween-20. Goat antl-mouse-1gG- orseradis roxidase-conjugated goat
ant mouse antibldy- U I8 A PAES TEISRED SR s I S A AeRy S Lo 110,000 i
PBS/1% BSA to @i svehlementihe pirees sniiengivaenisaiertof Ange avraresinh temperature. Plates were
washed threg times withh RB&4Q: &4d Weshard defarcidpiR sy bstcalo (e Bhisifasange TMB,
Catalog#53- 1500 KRL, Gajthersbur ryland) was ad %9 and optical density,at 650 nM was
measured on a pﬁ%?t%%%’g gﬁig%léé?regf@%(%%ggéku ar Dex l(l:lggi,je fﬁﬁgﬁﬁgﬁﬁﬁ%#ﬁ%ﬁg&ee of
angiopoietin: Tie Z¢éeredImvinaEsoeamisaabing sadpedpeivissnhapanstesy keahstandard curve
(the binding activibmafsedipibpeldtiagvtiad M foaabsengehawnpaliianpesing Xdfie 20 Animal studies.
All procedures nggligprg[q%v%d by.the Q’mege]:]g ;digp&ql L Care nd Use %%nr‘pg;[ﬁgi ﬁaﬁ;]d met Association for

OICLIn MV 10 eg‘eszs ] . .
Assessment and Accreditation o Larboratory Animal Cgar stan aﬁ?s. 2§Pharmaco€i<|net|c assessment.

Three CD-1 icel§eadRnsy 2 dirts1eve. Bcipje dtonOh s g R Rithf A Anbibipr 48°Sprague-Dawley rats
received a singlexitdgtinjeciapobt Chenfytsgoabinmdldq-aheBlatid statmp irsivkee, gokadtenhngd to 274 hours
from the mice a%sﬁ?&@e@?&ﬁéﬁg the fats for serum pharmacokinetic assessment. mL4-3
concentrations in serum samples from each species were measured by an enzyme-linked
immunosorbent 30assaynd a3 AL alystysenendbnveilaies weiier aadtggosith fabenamiAngl, followed
by incubation with mL4-3-containing serum samples. After hing, away a. nbound substances, a
ereermtinsh pera o e e
Following al wasHidhéresare atesse awinkhpilisations mse bnd eastibertyeanmme st sdtiizarsubstrate was
added to the weltsnditiens piigavdesisity girksomeasekainid 45 kscbfertitsy i R RV

concentrations b SRR ACANPWIRAY AANEEA SIANJRIE S Yo ERDIGOLIRRYp parameters

were calculated by honcompartmental analysis of the individual serum concentration-fime data

(WinNonlin Profeé&f8RaPeders st lsese Harys el prainsenfelirt el stind - FariR AFtise half-life
(tin) was calculatecs-a fimnctitn(@pk@mental kiclieR. | Thishnkl siferder teanirgaphaselelimination rate

constant estimateghin ineakdeaIRRRI 0PQ5 JAR IS HIIRAldPIHINRRLARGRAY ANASEArea under the serum

concentration-time curve (AUCcwast) was estimated by the linear/log trapezoidal method from time O

to the time of thePIASIREAT ABRYCO MR R EUIT fRfafictRE tn MR YRdteraesy i time 0 to
infinity as AUCo PgriapAti©00st infer@dfixs . pakliSl@d expecituerssircttesmeganbdizabbote @ ¥hith/kg dose.

Because the phaktpacakingtic hterestigs ofitiadicl-b 1A AN AR J88dueLe-pissimilgesthe dose

levels and schedules of each agent were chosen, where passible, to achieve equimolar serum
steady-state CmP SORCERH AR S iﬁtﬁﬁ?r%ﬁ%%f’dwtg{ﬁ@%sogfg'%cﬁﬁrﬁgﬁ%ﬂigﬂ"é&fv?ﬁﬂﬁe to pregnant
mice Two gdupssaisidiffions s Benstira!mivemies¢hnppseghbiedity S8 ¢6 AnalendPmgnant females

were dosed with Gf ik, fes pREP L RRbABRY:Ra: ddRRisHatiaR@moeatationakdays E4.5, E7.5
and E 11.5. Conc%ptusdes embcr)y sdand l%Iacentae wer rem?(ved on daey E12.5, evaluated for gross
mMouse utelxijnr@s oes {

20abnormalities, and fixed NN [ekiifs f‘r‘?ﬁ4‘5§9fré)§fé’3,sﬂmz itf)f,”ln—’c control- treated, n =

10) or Bouin's sotetiarrpisy B ibeposnarat phremetins o oirvining dnge ki@)kout mice may be

influenced by residual effects of developmental gene deletion. By using pharmacologic
30 Angl and Ang2 inhibitors to examine the postnatal roles of Angl and Ang2 in vivo, we

have circumvented these issues. The results of the current study imply that Angl and

Ang2 do not functionally oppose one another in postnatal systems, and in some cases,

they appear to act cooperatively.

Pathological angiogenesis is associated with altered angiopoietin levels in a

35  number of diseases, including cancer, diabetic retinopathy, macular degeneration,
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Paraffin-embedded tissues were step-sectioned at 50-mm intervals through the heart (embryos in both
longitudinal and transverse orientation) and the middle of the placenta. Serial sections from each
interval were stained with hematoxylin and eosin (H&E) or 25stained with a conventional indirect
immunohisto®¥f&Hif8tH)3#dcedure using polyclonal anti-CD31 (rat anti-mo&&& MiBEMHEMEC 13.3,
BD Biosciences Pharmingen, San Diego, CA) to specifically label blood vessels. Criteria for scoring
changes were established by evaluating sections with a foreknowledge of the treatment.
Subsequently, lebomseidkrityriiasvrenttdtiagi\piositi atryedostméaesiedringgrildnrivderate, or
30marked) and anblindedRaVHGRARALIY Froviae senarlinakRatTalag: daiawearseanalyzed using the
Chi-square test contaitntﬁq in the JMP. statistigahlB q}‘ﬁ“ are ﬁ%?fg%eaé}f'g'l' rﬁ? Igostit Ite Inc., Cary, NC).
An embryo from S&ER praghant mother conected on day E12 58was anatyzed By FL1SA using human
Angl as a captureipengjéhrraprdtisoiSeradisthparstistad by sseqieemasiotiital mouse anti-lgG1 antibody
as a detectign reagent. 35 Tie2 phosphorylation assay. The effect of the selective angiopoietin
inhibitors on Anglinduced Tie2 phosphorylation in mouse lungs was performed as described in
Hodous, B.L., etqgﬁt 7.,J. Med. Chem 50:611-626). Briefly, CD-1 nude mice (Charles River
Laboratories, Wikthiggtisp/ay Adfsstire af dorldbindirgrrmptiaity Toreg Sldmyniovitnh@eeddmrist5(20 mg/kg),
mL4-3 (20 mg/kepn@.iles” INDA 2 dBskeithe Mig SR PENTIOUPMWE L HiRpeagiministered 12 jig by i.v.
injection of recombinant Ap I @‘%En ?@t§m§ Ignc.g. I;Ii;‘ct’eetr}rggis ggggnl%t maouse lungs were harvested,
and the levels ofuﬁﬂ%gp [Bivisted 1169 Wieré detérmine y Immunoprecipita ioR-Western blot analysis.
Statistical difalydiembaisigse Mevheersieifarrkiysior dingarbipies EREDVATTONEAES BYeFiSRer's post hoc
test using 10Statyiemps- Srbpsiars (HAsd slittadncorpBasuii Tansaxragsastiag wiean standard
error (SE). Tum nograft models. Eight- to 10-week ald female u ice (Charles River
Laboratories) W(cebrrg’(gg"g Fia eaxpuer?fnmE@r%.) Rﬁi%eé%zoraé?ﬁjgg e%(éfrgqé\?ﬁi%]g%gggé?g%gg’ﬁceIIs in
one-third volumdnotalYigeta@iis BB iepessnseinerosee @agbassstitio brads dpaped d6Htrol were
administered by sigiiReliaAR QRS BIekEWERe. L ARt shesk AMEIISE washagsehtadce per week; the
other peptihedies and Ee control were dosed once daily. Where . rol protein was
added to thqegtreé?r‘ﬁnég]%fgs?cfﬁﬁgntgerrﬁg gﬁgt)ﬁréatgtogf%erﬁgﬁntag eﬁrlgfg%neﬁc&sﬁﬁ\gé{[%%ﬁghgombinatiOn group
(5.2 mg/kg). TuniolufisesSisretrdatisiobsn §tobrmiswdightShrshuabelbneraternfew sid el tumor
studies were perigsmen.in Bk i fasiialbyspisidu asdiwas cait datbenas: lengileix width x height
in mma3. Resultss%fgcéecg(]{?ressed as mean SE. Statistical analysis was performed using repeated
measures analysis of variance followed by a Scheffe post hoc test using StatView 5.0.1 software (SAS
Institute Inc.). 25 TumofERdBFRIRPEeRl SHHG AT AEhphags fiBres Stbtidrd 8ioroliferation was
assayed a2previoushedegphifed{Dlkend DNet &2084g, BanterAdell B1BO7-bd6RaBdefly, C010205

tumor-bearing MG NRISEBIGHSASISCB N HARPIMANISS (4172 RRumaNRTalanted wih
osmotic pumps contalnln%}?%g]ﬁémL rdU 16_hours prior to euthanasi Bé)ﬂfﬁhtim%grs were harvested,
n

dissociated, fixed!gkeA st BRSW e liinateh-oP s %?f{b%ﬁ #8Br endothelial cells.
Statistical analysisparagqmerformedubsiatiathemplimed bdest phagCeereddtieatgiogéredi®model VEGF

and bFGF-induceg, angiooeResis: SIMAISS (eredrneriarmash iBifemaleiedhials Nny=fper group) as
described in Coxon, A., et al. Arthritis Rheum 46:2 ,04-261?1, %002. Inhibition of ipnt?rrleukin-l but not

tumor necrdis FAREEKF SOPHPERSHE LI APE6 S PRSP PAF PhB AT St S Al ArgTogenesis and
adjuvant arthritisfe¥r@atrEeas AvithuFe aG00MN G/ kefuenting M Brerigliey) anatine® fe0selrgling), or the
combination of LLsf¢h)sait ablsdodAakib & samislRseshae it Abeiringie: Sageriagraps) was initiated
on the day prior Epl'[%gs%%,aa?lg 5%99;2 \l’{feer% 8\%99:?1%0% Z&EI%W maturation.
Peptide affinity maturation was performed by generating and panning nucleotide-
30  doped phage display libraries. Libraries with over 1 x 10° independent transformants

were obtained. These focused libraries were panned by a procedure similar to that used

for panning the primary libraries.

Peptibody expression and purification. Peptibody mL4-3 was expressed and purified as
35  described in Oliner, J., et al. 2004., Cancer Cell 6:507-516. The amino acid sequence of
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day 6. On day 8 the study was terminated and the corneas were photographed, as described (Oliner,
J., et al. 2004., Cancer Cell 6:507-516). For each corneal image, the number of blood vessels
intersecting the midpoint between the implanted disc and the limbus was counted. All evaluations were
performed in*AA YRR ashion. Statistical significance was assessed by AR5 BdGed by
Fisher's post hoc test. Retinal neovascularization. Ischemic retinopathy was produced in C57BL/6J
mice using the method described by Smith et al., Invest Ophthalmol Vis Sci 35: 101-111, 1994.
15Postnatal day BefEri{ AP itns wrethein brddHmlisrispepideckimen Bl diosa eReinber (75 0.5 %

oxygen) for 5 dayesaritedpesvieaklyediiner oo aiy forarcasiitionst Swiays(n = 7 pups per group).

Chamber tempe i controlled
by an oxygen coﬁr\l%ir%:‘l%mt Prooﬂiﬁl\/lﬂoﬁété? Wﬁ%ﬁ%ﬁ%ﬂ%ﬁ%&%?ﬁé@%mspherix _
Ltd, Redfield, NW{.I@éingW%ﬁ@fﬁr@%‘gﬂ%ﬁ‘éﬁ%m air (normoxia condition). Fc control
(200 mg/kg)smL4-3 (10h¢nglieg)adid-sAONIncEQD el k@prionaf dhe3itptibtdy)rdonibinatibno@o0 mg/kg
each) was admiQ%?&ﬁ(?giﬁo%%ﬁﬁs@%ﬁ%?ﬁ‘it@ﬁn%ﬂ}ﬁ: starting on P8. From P8 to PII the injections were

administered using ports to gain access Into the chamber. On P17 the Sups were sacrificed and their

eyes removed and fix& He %WWXN@P?H@@&W@W% %%sed into paraffin using
standard methods. SIHERREVEIFNWaTEHGY PRl AR OKIR ERpEalSadR vV s00gvh intervals. The blocks

were completely thrqwﬁﬁm@@ggmgﬂ%%éﬁ%w%%@ﬁl@gcﬂons were stained

with H&E. Of the 15 or 16 slides in the steﬁ-sectlon series, the middle consecutive slides were used

in the anal)}s%s, bra&Bﬁh&%ﬂRXF%@% E%%?B%X%‘é’ﬁébﬁﬁé%l’mwlﬁﬁé number of 30 vascular
nuclei (both endothelR&PEEF PleYiskicT VinHSH QOGBS0 SNYEADUNBIIEQ@LEhE inner limiting
membrane were coupéegTherdndividealglide counts were recorded and all ten section counts
summed for each animal. Five mice in each study group were counted. All counts were performed in a

blinded fashion, without.knowledge of treat onditigns. Statistical analysis,w rmed by
ANOVA followed B Ll e o R e e K s
induced in $fudy"raEeat BHE SR EsrdBeRahdd iy, Brianadd hroeckosld RRaesEBTBL/63 mice
were injected withidrdr Rdd2 M&e affectivelrresaitfag shastidsicycier F-oryoeightiars later, the mice
were injected wi 0§°/E§jr°f HGE 4 oyoﬂ supergvulation. The females.were,thep faux-bred and
remained on study for 24 hours. %tu%%%i?gg W%‘?%alﬁ?gggé?ﬁ?t%msee%%g%a}e%tdve%ﬁ) Bgyday. Dosing

commenced at tAU B RHEkHiEIEVIS Hfet abHathe ontie arbreindvibbtriesttoddays, with the
fourth dose givenrdanetieraitbd withihid4td Grinjeeiicn rddic emetenadl Bpizedddd@drs following the

PICG Injectian. Rigtigostislhevalienpie1ameued Abe)PHSRRIotaEdln £ Ud ring fls solution, After

48 hours, ovaries were transferred to 70% ethanol and processed to paraffin using standard methods.

Two sequential SEEYOREWEYHETRhaed & RS TBaf IaNE M arom dempestissed Rt with 15H&E or
immunostained feamvasctilars efidegreliimi(GRE wat anfiiraousenrerpciadal M€ 13.3, BD

Biosciences Pharnyingenk Usipo.PARASINS airemeasp. Addiionallv.ibe.Ani GRAK i sections were

lightly counterstained with hematoxylin. The individual follicles selected for analysis were identified

based on transforttaidNarslaa™Mid Walde Pinnitp speamiuh BT #%ction of the H&E
sections urifer |dWwupelizetio2 0Cogespiehiaificlimages of wen kanstdrbyabkfolidiebipe emnignal, where

feasible, were themgaptured 240 X.ahigstive magnifiation: fomdbs RMEPAkinmupostained
sections. The fo&%ﬁ sectior})%ea,wa(rs% éie'%};nez;\\%,ed as a ROI, and the CDs‘l-'PQS'tiy%area fraction was
determined via GAARHIRAISE T S SFﬁ’ﬁ%'aQrgea‘??éTi}gsogﬁ’fWa? g“(l&é? Morph v6.1, UIC,
Downingtown, PreutSiatticaleadetysisiwds paefdatingdhb p2&an hifufilovwws daoly iDptirdit's post hoc
test. dijution in reference to the maximum (no angiopoietin in the assay mixture) and
30  minimum inhibition (no peptibody in the assay mixture) controls. 1Csy values were
calculated by plotting percentage inhibition using XLfit4, where fit = A+{(B-
AY(1+H(C/XHD)) (TDBS, Guildford, UK).

Angiopoietin: Tie2 neutralization ELISA. Ninety-six-well microtiter plates were coated
35  with a panel of recombinant angiopoietins in 293T cell conditioned media
(DMEM/50ug/m! BSA) at 37°C for 1 hour. The conditioned media were used at
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Evaluation of normal tissues in treated rats. Peptibodies were evaluated in SpragueDawley rats
(Charles River Laboratories) for effects on normal tissues. Animals received 300 mg/kg of AMG 386,
LI-7(N) or mL4-3 IV twice weekly for 28 days (n = 10 animals 30per groupl;C,lAt gczzheguled necropsy, a

Vet

full tissue seWazaﬂ(}sqélé)ﬁa??ed, stained, and observed for microscopic changes. 8T(ﬁ%eptibodies
competitively inhibit angiopoietin:Tie2 interactions hAnglhAng2 AgentiCsolCso (n14) L 1-7(N)>
10,0000.064 mL4-30.0223085 AMG 3866.20.029 Fc> 10,000> 10,000 h, human Tabje 11 5mL4-3
selectively neutrARFSROKHG TSP itiaascha Fe RS ?%%ﬁﬁﬂ%&ﬁ@?&)&ﬁﬂlm’?&bm hievd lR%Z
|C501Cso0lCsol CaHi253 Geot@bmmang BTik{h ) (OaBiaaN NI (REAN Af4imb/Anc.). Plates were

mL4-30.0450.0330.0610- 03% 8767 2 9094880ER201A P00 b OG0 FokPs@PR 4L 0,000 > 10,000 >
10,000 > 10,000 h, human; m, maouse; r, rabbit; ¢, cynomolgus monke ab&e 12 Mean

\ 5 Ig
pharmacokinetic'FRPETERe B EBR GG RN Enn el e i t?%‘é{?f’of?g?g S 8ﬁ§¥aﬁg"ﬁct)}§ee-normalized
AUCO.101 tifi DageesombalivedFALE0IyGR geinhsHuMihefhaNCEIAFKAMIBEAMBBG VML A4-3455.0423.6

L 1-7(N)a567.047¢6 AME a%%@%%&é@éﬁez plates, which were incubated overnight at room

temperature and then washed with PBS/1% Tween-20. A mouse-derived anti-Tie2
antibody (Catalog # 557039, BD Pharmingen Inc., San Jose, CA) was added to each well
at a final concentration of 1 ug/m! and incubated for 1 hour at room temperature. Plates

10 were then washed 3 times with PBS/0.1% Tween-20. Goat anti-mouse-IgG-HRP
{(Horseradish peroxidase-conjugated goat anti-mouse antibody, Catalog # 31432, Pierce,
Rockford, IL) was added at a dilution of 1:10,000 in PBS/1% BSA to each well and the
plates were incubated for | hour at room temperature. Plates were washed three times
with PBS/0.1% Tween-20 before TMB substrate (SureBlue Reserve TMB, Catalog#53-

15 00002, KPL, Gaithersburg, Maryland) was added and optical density at 650 nM was
measured on a plate reader (SpectraMax, Molecular Devices, Sunnyvale, CA), The degree
of angiopoietin:Tie2 neutralization (fCso) was determined by comparison against a Tie2
standard curve (the binding acn:vity of serially diluted Tie2 in the absence of competitor)
using XLfit.

20
Animal studies. All procedures were approved by the Amgen Animal Care and Use
Committee and met Association for Assessment and Accreditation of Laboratory Animal

Care standards.

25  Pharmacokinetic assessment. Three CD-1 mice received a single s.c. injection of 3.2
mg/kg of mL4-3, and two Sprague-Dawley rats received a single i.v. injection of 10
mg/kg of mL.4-3. Blood samples were collected up to 274 hours from the mice and
336 hours from the rats for serum pharmacokinetic assessment. mL4-3 concentrations in
serum samples from each species were measured by an enzyme-linked immunosorbent

30  assay (ELISA). Polystyrene 96-well plates were coated with human Angl, followed by
incubation with mL4-3-containing serum samples. Afier washing away any unbound
substances, a horseradish peroxidase-labeled monoclonal mouse anti-IgG1 antibody was
added to the wells. Following a wash step to remove any unbound monoclonal antibody,

TMB-peroxidase substrate was added to the wells. The optical density units measured at
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10'Adapted from Oliner et al (18). Table 13 Selective inhibition of Angl or Ang2 induces ovarian
atrophy, but not epiphyseal plate thickening Epiphyseal plate Epiphyseal plate Agent thickening
(males) thickenin % males) Ovarian atrophy AMG 386 10108 L 1-7(N)008 mL4-3006 5n =10
per group VV“&H% 14M%8d is: 1. An isolated antibody or antigen binding fFadHeHHIR comprises a
heavy chain variable domain having the sequence selected from the group consisting of SEQ ID NO:

1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7,
and a light chaln%%f%ﬂ‘&ﬁ?’é’&Sﬂ‘ié?ﬁq‘?évi‘f‘i’d"(ﬂﬁ@éﬂﬁéﬁE@“g@l'"é'éﬁé‘d %ﬁ?ﬁ’?‘tﬁé“ﬂ)’c?ﬂﬁ‘%ﬁastmg of SEQ
ID NO: 8, SEQ IRah2xdusSEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID

NO: 14, SEQ ID NO: 15,560,005 b8 SECRINR: b ihsrsln sl Ankosiypeawy chai

(HC) sequences and light chain sequences are paired in a manner as described in the following Table,

and wherein said"&mBEavRbREIT G BRIy HRfra AP ey Bisealovatiendtone of Angl and
Ang?2 ligand$ of Pler@gigcappoMountain View, CA). Terminal phase half-life (t;;) was calculated as

tin= In(2)/4;, in which A, is the first-order terminal phase elimination rate constant
estimated via linear regression of the terminal log-linear decay phase. Area under the
serum concentration-time curve (AUCq.py) was estimated by the linear/log trapezoidal
method from time 0 to the time of the last quantifiable concentration (Ciue). AUCqipr was

10 estimated from time G to infinity as AUCq.ins = AUCq105 + Crasi/g. AUCo.in¢ values were
normalized to 2 1 mg/kg dose.

Because the pharmacokinetic properties of mL4-3, L1-7, and AMG 386 were
dissimilar, the dose levels and schedules of each agent were chosen, where possible, to
achieve equimolar serum steady-state Cy, concentrations within pharmacology studies.

15
Administration of mL4-3 to pregnant mice, Two groups of six 129/8V female mice
were impregnated by C57BL/6 males. Pregnant females were dosed with 300 mg/kg Fc
controd or mL4-3 by s.c. administration on gestational days E4.5, E7.5 and E11.5.
Conceptuses (embryos and placentae) were removed on day E12.3, evaluated for gross

20  abnormalities, and fixed by immersion in IHC-zinc (mL4-3-treated, n = 10; Fc control-
treated, n = 10) or Bouin’s solution (mL4-3-treated, n = 5; F¢ control-treated, n = 6).
Paraffin-embedded tissues were step-sectioned at 50-um itervals through the heart
(embryos in both longitudinal and transverse orientation) and the middle of the placenta.
Serial sections from each interval were stained with hematoxylin and eosin (H&E) or

25  stained with a conventional indirect immunohistochemistry procedure using polyclonal
anti-CD31 (rat anti-mouse monocional MEC 13.3, BD Biosciences Pharmingen, San
Diego, CA} to specifically label blood vessels. Criteria for scoring changes were
established by evaluating sections with a foreknowledge of the treatment. Subsequently,
lesion severity was graded rapidly using a tiered scale (minimal, mild, moderate, or

30  marked) and a blinded analytical paradigm. These ordinal pathology data were analyzed
using the Chi-square test contained in the JMP statistical software package (v.5.1; SAS
Institute Inc., Cary, NC). An embryo from each pregnant mother collected on day E12.5
was analyzed by ELISA using human Ang!l as a capture reagent and horseradish

peroxidase-labeled monoclonal mouse anti-IgG1 antibody as a detection reagent.
35
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Table: Antibody* Antibody Heavy Chain Antibody Light Chain H6 (SEQ ID NO: 4) L7 (SEQ ID NO: 12)

H6 HC L7 LC H5 (SEQ ID NO: 7) L7 (SEQ ID NO: 12) H5 HC L7 LC H4 (SEQ ID NO: 3) L13 (SEQ ID

NO: 17) H4 HC L13 LC H11 (SEQ ID NO:6) L7 (SEQ ID NO: 2) HL1 HC L7 LC H10 (SEQ ID NO: 5) L7
(SEO ID NOMSYHIHEH® L7 LC H4 (SEQ ID NO: 3) L7 (SEQ ID NO: 12) BTfg2009/001122

Tie2 phosphorylation assay. The effect of the selective angiopoietin inhibitors on Angl-
induced Tie2 phosphorylation in mouse lungs was performed as described in Hodous,
B.L., etal 2007, J. Med. Chem 50:611-626). Briefly, CD-1 nude mice {Charles River
Laboratories, Wilmington, MA) were treated s.c. once daily for 23 days with Fc control
5 (20 mg/kg), mL4-3 (20 mg/kg) or L1-7(N) (2 mg/kg). Mice (n = 3 per group) were then

administered 12 pg by i.v. injection of recombinant Angl (R&D Systems Inc.). Fifteen
minutes later, mouse lungs were harvested, and the levels of phosphorylated Tie2 were
determined by immunoprecipitation-Western blot analysis. Statistical analysis was
performed using analysis of variance (ANOVA) followed by Fisher’s post hoc test using

10 StatView 5.0.1 software (SAS Institute Inc.). Results are expressed as mean + standard
error {SE).

Tumor xenograft modeis. Eight- to 10-week old female CD1 nude mice (Charles River
Laboratories) were used in all experiments. Mice were injected s.c. with 2 x 10° Colo205
15 cells in one-third volume Matrigel (BD Biosciences, San Jose, CA). Peptibodies or Fc
control were administered by s.c. injection once tumors wére established. AMG 386 was
dosed twice per week; the other peptibodies and Fe control were dosed once daily.
Where necessary, Fc control proteih was added to the treatment groups to match the total
amount of protein delivered in the combination group (5.2 mg/kg). Tumor measurements
20 and body weights were recorded twice per week. All tumor studies were performed in a
blinded fashion. Tumor volume was calculated as length x width x height in mm”>.

. Results are expressed as mean + SE. Statistical analysis was performed using repeated
measures analysis of variance followed by a Scheffé post hoc test using StatView 5.0.1
software (SAS Institute Inc.).

25
Tumor endothelial cell proliferation assqy. Tumor endothelial cell proliferation was
assayed as previously described (Oliner, J., et al. 2004,, Cancer Cell 6:507-516). Briefly,
Colo205 tumor-bearing mice were treated systemically with peptibodies for 72 hours and
implanted with osmotic pumps containing 3 mg/mL BrdU 16 hours prior to euthanasia.
30  Tumors were harvested, dissociated, fixed, and stained to allow determination of BrdU
incorporation in tumor endothelial cells. Statistical analysis was performed using an

unpaired t-test,

Corneal angiogenesis model. VEGF and bFGF-induced angiogenesis studies were

35  performed in female CD rats (n = 8 per group) as described in Coxon, A., et al.
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L7 LC H5 (SEQ ID NO: 7) L6 (SEQ ID NO: 11) H5 HC L6 LC H2 (SEQ ID NO: 1) L7 (SEQ ID NO: 12)
H2 HC L7 LC H5 (SEQ ID NO: 7) L8 (SEQ ID NO: 13) H5 HC L8 LC H6 (SEQ ID NO: 4) L8 (SEQ ID
NO: 13) H6HC L8 LC H3 (SEQ ID NO: 2) L7 (SEQ ID NO: 12) H3 HC L7 LC H5 (SEQ ID NO: 7) L4
(SEQ 1D NOMBTIEHEY4 LC H4 (SEQ ID NO: 3) L12 (SEQ ID NO: 16) ﬁﬁ%ﬂ%‘(’ﬁ’dn

Arthritis Rheum 46:2604-2612, 2002. Inhibition of interfeukin-1 but not temor necrosis
factor suppresses neovascularization in rat models of corneal angiogenesis and adjuvant
arthritis. Treatment with Fe (60 mg/kg), L1-7(N) (5 mg/kg), mL4-3 (60 mg/kg),
or the combination of L1-7(N) and mL4-3 (at the same doses used in the single-

5  agent groups) was initiated on the day prior to surgery and continued on day 3 and
day 6. On day 8 the study was terminated and the corneas were photographed, as
described (Oliner, I., ¢t al. 2004., Cancer Cell 6:507-516). For each corneal

image, the number of blood vessels intersecting the midpoint between the
implanted disc and the limbus was counted. All evaluations were performed in a
10 blinded fashion. Statistical significance was assessed by ANOVA followed by

Fisher’s post hoc test.

Retinal neovascularization. Ischemic retinopathy was produced in C57BL/6J mice using
. the method described by Smith et al., Invest. Ophthalmol Vis Sci 35 101-111, 1994,

15 Postnatal day seven {P7) pups and their mothers were piaced in a hyperoxic.chamber (75
& 0.5 % oxygen) for 5 days and then returned to room air for an additional 5 days (n=7
pups per group). Chamber temperature was maintained between 26°C and 22°C, and
oxygen was constantly controlled by an oxygen control unit (ProOx Model P110 coupled
to an oxygen sensor Model E702 Biospherix Lid, Redfield, NY). One cage with P7 pups

20 remained at room air {normoxia condition). Fec control {200 mg/kg), mL4-3 (100 mg/kg),
L1-7(N} (100 mg/kg), or mL4-3/L1-7(N) combiration (100 mg/kg each} was
administered s.c. once déily for nine days starting on P8. From P8 to P11 the injections
were administered using ports to gain access into the chamber. On P17 the pups were

sacrificed and their eyes removed and fixed using Davidson’s fixative. The eyes were

o)
in

then processed into paraffin using standard methods. Step sections were cut parallel to
the optical axis at 100-um intervals. The blocks were completely through-sectioned,
resulting in 15 or 16 sections per eye. All sections were stained with H&E. Of the 15 or
16 slides in the step-section series, the middle 10 consecutive slides were used in the
ana!yses, bracketing either side of the optical axis. For each section, the number of

30  vascular nuclei (both endothelial and pericyte nuclei) that were on the vitreous side of the
inner limiting membrane were counted. The individual stide counts were recorded and all
ten section counts summed for each animal. Five mice in each study group were counted.

All counts were performed in a blinded fashion, without knowledge of treatment
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H6 (SEQ ID NO: 4) L6 (SEQ ID NO: 11) H6 HC L6 LC H4 (SEQ ID NO: 3) L2 (SEQ ID NO: 9) H4 HC
L2 LC H4 (SEQ ID NO: 3) L6 (SEQ ID NO: 11) 1-14 HC L6 LC H4 (SEQ ID NO: 3) L4 (SEQ ID NO:
10) H4 HC L4 LC 118 (SEQ ID NO: 7) L11 (SEQ ID NO: 6) H5 HC L11 LC H5 (SEQ ID NO: 7) L1
(SEQ ID NO:8Y FE¥IE3% Lc H4 (SEQ ID NO: 3) L11 (SEQ ID NO: 6) HA GEUS2009/001122

conditions. Statistical analysis was performed by ANOVA followed by Fisher’s post hoc

test.

Ovarian follicular angiogenesis. Superovuiation was induced in study mice using
5  standard methodology. Briefly, four-week old female C57BL/6F mice were injected with
5-7 IU PMS, effectively resetting the estrus cycle. Forty-eight hours later, the mice were
injected with 5 IU of HCG to induce superovulation. The females were then faux-bred
and remained on study for 24 hours. Study mice were treated with peptibodies twice per
day. Dosing commenced at the time of the initial PMS injection and continued for two
16 consecutive days, with the fourth dose given concurrently with the HCG injection. Mice
were euthanized 48 hours following the HCG injection. Right and left ovaries were
removed and immersion-fixed in cold zinc tris solution. After 48 hours, ovaries were
transferred to 70% ethanol and processed to paraffin using standard methods. Two
sequential sections were cut from each ovary pair and individually stained either with
15  H&E or immunostained for vascular endothetium {CD31, rat anti-mouse monoclonal
MEC 13.3, BD Biosciences Pharmingen) using DAB as the chromogen. Additionally, the
anti-CD31 IHC sections were lightly counterstained with hematoxylin. The individual
follicles selected for analysis were identified based on transformational state. This was
determined by treatment-blind inspection of the H&E sections under low power.
20  Corresponding imagés of ten transformed follicles per animal, where feasible, were then
captured at 10 x objective magnification from the anti-CD3 1 immunostained sections.
The follicle section area was delineated as a ROI, and the CID3 1-positive area fraction
was determined via RGB thresholding using MetaMorph image analysis software
_ (MetaMorph v6.1, UIC, Downingtown, PA). Statistical analysis was performed by
25  ANOVA followed by Dunnett’s post hoc test.

Evaluation of normal tissues in treated rats. Peptibodies were evaluated in Sprague-

Dawley rats (Charles River Laboratories) for effects on normal tissues. Animals received

300 mg/kg of AMG 386, L1-7(N) or mL4-3 IV twice weekly for 28 days (n = 10 animals
30 per group). At scheduled necropsy, a full tissue set was sectioned, stained, and observed

for microscopic changes.
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L11 LC I-15 (SEQ ID NO: 7) L12 (SEQ ID NO: 16) H5 HO L12 LC H5 (SEQ ID NO: 7) L9 (SEQ ID NO:
14) H5S HC L9 LC 2. An isolated nucleic acid molecule encoding the antibody or the antibody
fragment of claiml. 3. A vector containing a nucleic acid molecule of claim 2. 4. A host cell containing
the vector of Biif1%3/'852fhe host cell of claim 4 that is a CHO cell. 6. A mEtHSPHIRHERIS the
antibody of claim 4 which comprises expressing said antibody in a host cell. 7. The method of claim 6
wherein said host cell is a CHO cell. 8. A pharmaceutical composition comprising any one of the
antibodies select&#Pleorh the group consisting of H6L7, H5L7, H4L13, HIIL7, HIOL7, HAL7, H5L6,
FI2L7, H5LS, HGE&;dﬂ&iﬂs, dd&b&;tHAkL&t&rt&h@mblﬂhﬁx Héu_ﬁtekhéﬁ&;sHSLll H5L1, H4L11, H5L12, and
H5L9; in admixttre-w able-carrie erefor—9-TFhe-pharmace 2ttical
composition of claim 8 further comprrsrng a mol Rﬁ%elected from the groﬁﬁ‘%srstrng of a reporter
molecule, a water solublageelymer, an antibodyi€e: (elibn, and a cytotoxici@genM)10. The
pharmaceutical composition of claim 9, wherein said pharmaceutically acceptable carrier is a
pharmaceutical formula{‘réﬂ%ent 11. The antrBol(fI’&PEﬁl antigen binding frag t of claim 1, further
comprising a human IgG constant region. 12. The antibody or antigen binding fragment of claim 11,
wherein the isotype of theli& constant region is %@k, IgG2, 1gG3, or IgG4. 3982 The antibody or
antigen binding fragment of claim 12, wherein the isotype of the IgG constant region is IgGl. 14. The
antibody or antigen bindimg i@gment of claim 11-1832 further comprising a lightzhain constant domain.
15. The antibody or antigen binding fragment of claim 14, wherein the light chain constant domain is a
kappa constant domain. %§. The antibody or antigggdainding fragment of glaigybofurther comprising a
human immunoglobulin constant region. 17. The antrbody or antigen binding fragment of claim 16,
wherein the constantTegion heavy amino acid SEquences are selected from the human 1gGl, 19G2,
1gG3, and IgG4 ge&ti‘éi“fbes and the constant region light chain amino acid sequences are selected
from SEQ ID NO,?atﬂgfﬁnd 46.

5 mL4-3 selectively neutralizes Angl:Tie2 interactions

hAngi mAngl rAngl cAngl hAng? mwAngl cAngl

ICsp ICy ICs 1Cs ICs ECy ICs
Agent (aM) {nM) (nM) (aM) (nM) (nM) (nM)
mL4-3 0.045 0.033 0.061 0.039 1876  >10,000 1890

Fe  >10,000 >10,000 >10,000 >10,000 > 10,000 > 10,000 > 10,000

h, haman; m, mouse; r, rabbit; ¢, cynomolgus monkey

Table 12

Mean pharmacokinetic parameters of angiopoietin inhibitors in mice and rats

Mouse Rat

tin  Dose-normalized AUCo e tn  Pose-mormalized AUC

Agent {kr) (eM-hr/mg/kg) (hr) {(pM-bhr/mg/kg)
mL4-3 45 5.0 42 36
L1-7(N)* 56 7.0 47 4.6
AMG 386° 97 15 85 8.7

10 *Adapted from Oliner et al (18).
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18. The antigen binding fragment of claim 1, wherein the fragment is a Fab, a F(ab')2, a Fit fragment, a
single-chain antibody, or an scFy fragment. 19. The antibody or antigen binding fragment of claims 1
and 11-18, further comJ)rising a detectable label. 20. The antibody or antigen binding fragment of
claims 1 andWe-AE%1GEE as a medicament. 21. The antibody or antige SW{Hﬁ?&"Wg nt of claim
20, wherein the medicament is for inhibiting undesired angiogenesis in a subject in need thereof. 22.
The antibody or antigen binding fragment of claim 21, wherein said undesired angiogenesis is in a
subject with cancer. A-1382-WO-PCT SegListing as filed 2.20.09.txt SEQUENCE LISTING <110>
AMGEN INC. Bopige Thomas C. liner, Jonathan D. <120> ANTIBODIES DIRECTED TO
ANGIOPOIETIN L ANDANGIOPAETIN ANDASES FHERFQE 51305 ALAZINECT <140~ 1o
be assigned- <141> 2009-02-20 <150> US 61/139,361 <151> 008-12-19 <150> US 61/061,943
<151> 2008-06-1E°kaBeL- US 61/066,632 <151> 2008-02-20 <160> 48 <170> Patentin version 3.4
<210> 1 <211> 122 <212> PRT sehlgme: sapienspagiz bz Val Gin Leu Val Gin Ser Gly Gly
Gly Val Val Gin Profg%ﬁrg 151015 Ser Leu Arg Leu Ser_Cy(sf Alaésla Ser Gly,Phe Tg{lfhe Ser Ser

Tyr thickening (males) thickening (femal Ovarian atro
- AMG 386 10 10 8
L1-7(N) 0 0 8
‘mL4-3 0 0 6

5 n=10 per group

106



202530 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser Tyr lle Ser Ser
Ser Gly Ser Thr lle Glu Tyr Ala ASp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys
Asn Ser Leu Tyr 65707580 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Asp Leu Leu Asp Tyr Asp lle Leu Thr Gly Tyr Gly Tyr Trp 100105110 Gly GIn Gly Thr Leu Val
Thr Val Ser Ser 115120 <210> 2 <211> 122 A-1382-WO-PCT SegListing as filed 2.20.09.txt <212>
PRT <213> Homo sapiens <400> 2 Glu Val Gin Leu Val Gin Ser Gly Gly Gly val val Gin Pro Gly Arg
151015 Ser Leu Arg Leu ser Cys Ala Ala ser Gly Phe Thr Phe Ser ser Tyr 202530 Gly met His Trp Val
Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 354045 Ser Tyr lle ser Ser Ser Gly ser Thr lle Gin Tyr Ala
Asp ser val 50RbRQCLyssbly Arg Phe Thr lle ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

L.

An isolated antibody or antigen binding fragment which comprises a heavy chain variable
domain having the sequence selected from the group consisting of SEQ ID NO: 1, SEQ
ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID
NO: 7, and a light chain (LC) variable domain having the sequence selected from the
group consisting of SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11,
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16,
and SEQ ID NO: 17, wherein said antibody heavy chain (HC) sequences and light chain
sequences are paired in a manner as described in the following Table, and wherein said

antibody or antigen binding fragment specifically binds to at least one of Angl and Ang2

ligands of Tie 2 receptor

Table:
Antibody* Antibody Heavy °| Antibody Light
: Chain Chain
M6 (SEQ ID NO: 4} Hé HC .7 LC
L7 (SEQID NO: 12)
H5 (SEQ ID NO: 7) H5 HC .7 LC
L7 (SEQ ID NO: 12)
H4 (SEQ 1D NO: 3} H4 HC Li3LC
L13 (SEQ ID NO: 17}
H11 (SEQ ID NO: 6) H11 HC L7 LC
L7 (SEQ D NQ: 12)
H10 {(SEQ ID NO: 5) H10 HC L7 LC
L7 (SEQ ID NO: 12)
H4 (SECQ ID NO: 3) H4 HC L7 LC
L7 (SEQ 1D NO: 12)
H5 (SEQ ID NO: 7) H53 HC L6 LC
L6 (SEQ ID NO: 11}
H2 (SEQ ID NO: 1) Hz HC L7 LC
L7 (SEQ ID NO: 12}
H5 (SEQ 1D NO' 7) "H5 HC - L8LC
L8 (SEQ ID NO: 13)
HE (SEQ ID NO: 4) HEHC L8 LC
LB (SEQ ID NO: 13)
M3 (SEQ ID NO: 2) H3 HC L7 LC
L7 (SEQ 1D NO: 12)
M5 (SEQ 1D NO: 7) HEHC L4 LC
L4 (SEQ ID NO: 10}
H4 (SEQ 1D NO: 3) H4 HC L12 LC
£12 (SEQ D NO: 16)
HE (SEQ ID NO: 4) HE HC L6 LC
L8 (SEQ ID NO: 11)
H4 (SEQ D NO: 3) H4 HC 1.2 LC
L2 {SEQ ID NO: 9}
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65707580 Leu Gin Met Asn ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr cys 859095 Ala Arg Asp Leu
Leu Asp Tyr Asp lle Leu Thr Gly Tyr Gly Tyr Trp 100105110 Gly Gin Gly Thr Leu val Thr Val Ser ser
115120 <210> 3 <211> 122 <212> PRT <213> Homo sapiens <400> 3 Glu Val Gin Leu val Gin Ser
Gly Gly Gly val Val Gin Pro Gly Arg 151015 Ser Leu Arg Leu Ser cys Ala Ala Ser Gly Phe Thr Phe Ser
Ser Tyr 202530 Gly Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser Tyr lle
ser ser ser Gly Ser Thr lle Tyr Tyr Ala Asp Ser val 505560 Lys Gly Arg Phe Thr lle ser Arg Asp Asn
Ala Lys ASn Ser Leu Tyr 65707580 Leu Gin Met Asn ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr cys

859095

1382 \WO-PCT sealistina-as filed. 2.20.09.txt Ala Arg

Asp Leu Leu Thr Gly Ty

' GhoBT L0

05110 Gin GIy

Thr L&R Nl Thr

<210> 4 <211> 122 <21

2 PBEIRTZEE>3HAMOo SapiGRs L4 LC
L4 (SEQ ID NO: 10)
H5 (SEQ ID NO: 7) H5 MC L11LC
111 {SEQ ID NO: 6)
H5 (SEQ ID NO: 7) HE5 MC [1Lc
L1 (SEQ ID NO: 8)
H4 (SEQ 1D NO; 3) Ha HC L11LC
L11 (SEQ ID NO: 6)
H5 (SEQ ID NO: 7) H5 HC L1z LC
L12 (SEQ ID NO: 16)
H5 (SEQ ID NO: 7) H5 HC L9LC

LS (SEQ ID NO: 14)
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<400> 4 Glu val Gin Leu Val Gin Ser Gly Gly Gly val val Gin Pro Gly Arg 151015 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Gly Phe Thr Phe Ser ser Tyr 202530 Gly Met His Trp val Arg Gin Ala Pro Gly Lys Gly
Leu Glu Trp Val 354045 Ser Tyr lle Ser Ser Ser Gly Ser Thr lle Tyr Tyr Ala Asp Ser Val 505560 Lys
Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 65707580 Leu Gin met Asn Ser Leu Arg
Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Leu Leu Asp Tyr Asp lle Tyr Thr Gly Tyr Gly
Tyr Trp 100105110 Gly Gin Gly Thr Leu Val Thr Val ser ser 115120 <210> 5 <211> 122 <212> PRT
<213> Homo sapiens <400> 5 Glu Val Gin Leu val Gin ser Gly Gly Gly val val Gin Pro Gly Arg 151015
Ser Leu Argll éu Sent&ymdda Alal senlGhcRiediy tRhetderser hyn20263GEiyemer Higirp val Arg Gin
Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser Tyr Tie Ser Ser Ser Gly ser Thr lle Tyr Tyr Ala Asp

ser val o
3. A vector containing a nucleic acid molecule of claim 2.

4. A host cell containing the vector of claim 3.

5. The host celf of claim 4 that is a CHO cell.

6. A method of making the antibody of ciaim 4 which comprises expressing said antibody in a

host cell.

7. The method of claim 6 wherein said host cell is a CHO cell,
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505560 Page 3 A-1382-WO-PCT Sec/Listing as filed 2.20.09.txt Lys Gly Arg Phe Thr lle Ser Arg Asp
Asn Ala Lys Asn Ser Leu Tyr 65707580 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr
Cys 859095 Ala Arg Asp Leu Leu Asp Tyr Asp lle Leu Thr Gly Tyr Gly Leu Trp 100105110 Gly Gin Gly
Thr Leu Val Thr Val Ser Ser 115120 <210> 6 <211> 122 <212> PRT <213> Homo sapiens <400> 6
Glu Val Gin Leu Val GIn Ser Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Leu Arg Leu Ser Cys Ala
Ala Ser Gly Phe Thr Phe Ser Ser Tyr 202530 Gly Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu

Tip Val 354948 YerRYCIR SEGELRA G REl: IR Ua DD ih NRRe0RELYBLRIRRRRYS GIY A0
Phe Thr lle Ser Arg ?&/E‘Asn Ala L s Asn Ser Leu yr 65707580 Leu Gin Met ASt1 Ser Leu Arg Ala

Glu Asp ThEXsisRg ﬁ{s]r, %78 %%HIIL’/ H10L7 H4L7, H5L6, H2L7, H5L.8, H6LE, H3L7,
H5L4, H4L12, HeL6, H4L2, HAL6, H414, H5L11, H5L.1, H4L11, H5L12, and H5L9;

in admixture with a pharmaceutically acceptable carrier therefor.

9. The pharmaceutical composition of claim 8 further comprising a molecule selected from the
group consisting of a reporter molecule, a water soluble polymer, an antibody Fc region, and a

cytotoxic agent.

10. The pharmaceutical composition of claim 9, wherein said pharmaceutically acceptable carrier

is a pharmaceutical formulation agent.

11. The antibody or antigen binding fragment of claim 1, further comprising a human IgG

constant region.

12. The antibody or antigen binding fragment of claim 11, wherein the isotype of the IgG
constant region is IgG1, 1gG2, lgG3, or IgGA4.

13. The antibody or antigen binding fragment of claim 12, wherein the isotype of the igG

constant region is 1gG1.

14. The antibody or antigen binding fragment of claim 11-13, further comprising a light chain

constant domain.

15. The antibody or antigen binding fragment of claim 14, wherein the light chain constant

domain is a kappa constant domain.

16. The antibody or antigen binding fragment of claim 1, further comprising a human

immunogiobulin constant region.
17. The antibody or antigen binding fragment of claim 16, wherein the constant region heavy

amino acid sequences are seiected from the human [gG1, 1gG2, 1gG3, and IgG4 sequences, and

the constant region light chain amino acid sequences are selected from SEQ ID NOS: 44 and 46.
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Ala Arg Asp Leu Leu Asp Tyr Asp lle Leu Thr Gly Tyr Gly Met Trp 100105110 Gly Gin Gly Thr Leu Val
Thr val Ser Ser 115120 <210> 7 <211> 122 <212> PRT <213> Homo sapiens <400> 7 Glu Val Gin
Leu val Gin Ser Gly Gly Gly val val Gin Pro Gly Arg 151015 A-1382-WO-PCT SegListing
as filed 2.20.09.txt Ser Leu Arg Leu Ser Cys Ala Ala Ser Ely Phe Thr Phe Ser Ser Tyr 202530 Ely Met
His Trp Val Arg GIn Ala Pro Ely Lys Gly Leu Glu Trp val 354045 Ser Tyr lle ser ser Ser Ely ser Thr fie
Tyr Tyr Ala Asp Ser Val 505560 Lys Ely Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

65707580 Leu ﬂn met A ndsg‘er eu Ar%FAIa,GIu Asp Thr Ala val Tyr Tyr Cys 859095 Ala Arg Asp Leu
Leu Asp Tyf Asp & TS TH %ﬁ%ﬁnﬁ]@

VP 188 BE 110 BR eI 2Pt 140 st Thr val Ser Ser

115120 <2MexBen? 3 kindd-2had kbR oadlsdpvHame:sapiens <400> 8

19. The antibody or antigen binding fragment of claims 1 and 11-18, further comprising a
detectable label.

20. The antibody or antigen binding fragment of claims 1 and 11-19 for use as a medicament.

21. The antibody or antigen binding fragment of claim 20, wherein the medicament is for

inhibiting undesired angiogenesis in a subject in need thereof.

22. The antibody or antigen binding fragment of claim 21, wherein said undesired angiogenesis

1s in & subject with cancer.
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Asp lle val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Pro Ely 151015 Glu Pro Ala Ser lle Ser cys
Arg Ser lle GIn Ser Leu Leu GIn Ser 202530 Asn Ely Tyr Asn-Tyr Leu Asp Trp Tyr Leu GIn Lys Pro Ely
GIn Ser 354045 Pro GIn Leu Leu lle Tyr Leu Ely Ser Asn Arg Ala Ser Ely val Pro 505560 Asp Arg Phe
Ser Ely Ser Gly Ser Ely Thi Asp\heheLau Lysille £5437280,Se5 Ay Ml Glu Ala Glu Asp val Ely
Val Tyr Tyr Cys Met GIn Ely 85998 aNueHis FirpvBro Pro Thr Phe Ely GIn Ely Thr Lys Leu Glu lle Lys
1001@%8810 <210> (<:211> 112 <212> PRT <213> Homo sapiens A-1382-WO-PCT SeciListing as
filed 2. .O@ 2409r0RAsp lle val met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 151015 Glu
Pro Ala Ser fiei 8er.Cysnai)BepP Ser GIn Ser Leu Leu Leu Ser 202530 Asn Gly Tyr Asn Tyr Leu Asp

Trp Tysd.eu Qin kys R0 Gy Gin Ser 3RE04P.PEGIN LEWbLeHE-DYEFBY SlYngenéan Arg Ala Ser Gly
Val Pro 505560Q:rE0F

<130> A~1382-wWO~PCT

<140> -to be assigned-
<141> 2009-02-20

<150> us 61/139,361
<151> 2008-12-19

<150> Us 61/061,943
<151> 2008-06-16

<150> uUs 61/066,632
<151> 2008-02-20

<160> 48
<170> PatentIn version 3.4

<210 1

<211> 122

<212> PRT

<213> Home sapiens

<400> 1

Glu val GIn rteu val GIn ser Gly Gly Gly val val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ger Gly Phe Thr phe ggr Ser Tyr
20 5

Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Glu Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys
85

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110

Gty GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 2
<211> 122
Page 1



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg val Glu Ala Glu

~ Asp val Gly val Tyr Tyr Cys Met Gin Gly 859095 Thr His Trp Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu
Glu'lle Lys 100105110 <210> 10 <211> 112 <212> PRT <213> Homo sapiens <400> 10 Asp lle Val
Met Thr Gin ser Pro Lei, Ser éeu Pro val Thr Prq Gly 15 Oi5 Glu.Pr ?Ma Ser lle Ser Cys Arg Ser Ser
Gin SepLeudeu His Ser' 2638350 i Cly HYrASH Ryt elf & r%al% L&4Gin Lys Pro Gly Gin Ser
354@43%3Rro WshmlLeaplienslle Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly
Ser <GJ¥0§er ly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp val Gly Val Tyr
Tyr cys met Gin Gly 859095 Thr His Trp Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
1008051991 <@ dul vl il B2 EIF>PRT1Y val val Gi-1P382aMNOAPET Secilisting as filed
2.20%09.txt <213> Homo sapiens <400> 11 10 =

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr phe ggr ser Tyr
20

Gly Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Tyr Ile Ser Ser Ser g%y ser Thr Ile Gln E%r Ala Asp Ser val
50

Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Giu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val ser Ser
115 120

<210> 3

<211> 122

<212> PRT

<213> Homo sapiens

<400> 3

Glu val GIn Leu val GIn ser Gly Gly Gly val val GlIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr rhe ggr ser Tyr
20 25

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr g%r Ala Asp Ser val
50 55

Lvs Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser bLeu Tyr
65 70 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys
85
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Asp lle Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys
Arg Ser Ser Gin Ser Leu Leu His Ser 202530 Val Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys Pro
Gly Gin Ser 354045 Pro Gin Leu Leu lle Tyr Leu Gly Ser ASn Arg Ala Ser Gly Val Pro 505560 Asp Arg
Phe Ser Gly Ser Gly Ser Glg Thr Asp Phe Thr L§u Lys II;.ES 07 O%EArg val Glu Ala Glu Asp val
Gy Yol Tt TGy Meb o B 05 Toh P PIGETs O ¥igin Gly Thr Lys Leu Glu lle
Lys 100105110 <240> 12 <211> 112 <21@> Pm- <213> Homolsapiens <400> 12 Asp lle Val met Thr
Gin Ser Pro Leu Ser Lea Pro val Thr Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser
Leadgadlis agy 202530,Asm Gl T WaASPhe tea Asp Trp Tyr Lea Gin Lys Pro Gly Gin Ser 354045
Pro Gin Leu [1&a lle Tyr Leta Gly SetZl@sn Arg Ala Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Phe Thr Lea Lys lle 65707580

<210> 4

<211> 122

<212> PRT )
<213> Homo saptiens

<400> 4

Glu val GIn Leu val GIn ser Gly Gly Gly val val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe ggr ser Tyr
20 25

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Tyr 1le Ser Ser Ser Gly Ser Thr Ile Tyr g%r Ala Asp Ser val
50 55

Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ala Lys Asn Ser teu Tyr
65 70 75 80

Leu GlIn Met Asn Ser Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys
85

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Tyr Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly GIn Gly Thr teu val Thr val ser Ser
115 120

<210> 5

<211> 122

<212> PRT

<213> Homo sapiens

<400> 5

Glu val G1In Leu val GIn ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser val
50 55 60
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Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin Gly 859095 Thr His Trp Pro Pro Thr Phe
Gly Gin Gly Thr Lys Lea Glu lle Lys 100105110 <210> 13 A-1382-WO-PCT SegListing as filed
2.20.09,txt <211> 112 <212> PRT <213> Homo sapiens <400> 13 Asp lle Val Met Thr'Gin Ser Pro
Leu Ser Leu Pro Val Thr Pr Iy 151015 Glu.Pro Ala S (}/ ﬁ« ser Ser Gin Ser Leu Leu His
Ser 202530 Asn Gly Tyr%gﬁ e"f'?_ePL? equpSJI_'y?q; é’ ifi Ser 354045 Pro Gin Leu
Leu lle Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
Asp?ﬁ eCir fE@ PR T8 5367580 584 ARp \/\éI”G? Al BI6RspVat Blygyal Tyr Tyr Cys Met Gin Gly
859 5 Thr His Trp Pro Pro Thr Phe Gly Gin Gly ﬁﬁr Lys Leu Glu lle Lys 100105110 <210> 14 <211>

112 <212> PRT <213> Homo SaplerHs 0> 14 A}.?P val q”let Thr Gln ser Pro Leu ser Leu Pro Val
Thr BfY éN‘l’%%fé“ Ser Leu Arg A W Asp Thi' ATa Val Tyr Tyr €

Ala Arg Asp Leu Leu Asp Tyr Asp Ile teu Thr Gly Tyr 61y Leu Trp
100 105 110

Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 6

<211> 122

<212> PRT

<213> Homo sapiens

<400> o
Glu val 6In Leu val GIn Ser Gly Gly Giy val val Gin Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly Phe Thr Phe %gr ser Tyr
20

Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Lgu Glu Trp val
35 40 4

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr ggr Ala Asp Ser val
50 55

Lys Gty Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

Ley Gln Met Asn Ser Leu Arg Ala Glu Asp Thr ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Met Trp
100 105 110

Gly Gin Gty Thr Leu val Thr val Ser Ser
115 120

<210> 7

<211> 122

<212> PRT

<213> Homo sapiens

<400> 7

Glu val GIn Leu val GIn Ser Gly Gly %y val val G¢ln Pro :GL'ly Arg
1 5
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Glu Pro Ala Ser lle ser Cys Arg Ser Ser Gin Ser Leu Leu His Ser 202530 Asn Gly Tyr Asn Tyr Leu Asp
Trp Tyr Leu Gin Lys Pro Gly Gin Ser 354045 Pro Gin Leu Leu lle Tyr Ala Gly Ser Asn Arg Ala Ser Gly
val Pro 505560 Asp Arg Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg
Val Glu Ala Glu Asp val @lyxal Tycdy Gy netied 21858995, IdrodisT¥p Pro Pro Thr Phe Gly Gin
Gly Jér Lys Lew Gleulleelrysyk001854 M0 54r1882-We-PCT MBegbistingrag fifed 2.20.09.txt <210> 15
<211> 112 <212*PRT <213> Homo saﬁ?ens <400> 15 Asp lie%al met Thr Gin Ser Pro Leu Ser Leu
Pro Val Thr Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Leu His Ser 202530
Asn@ly Wt Ads Ty Leul ASTETEHT ﬁﬁe‘t!‘@iﬁﬂ!ys)ﬁrd;bdyl%m Ger 352048 Pro Gin Leu Leu lle Tyr
Leu Gly Ser &gp Arg Ala Ser Gly va (IBro 505560 Asp Arg I% e Ser Gly Ser Gly Ser Gly Thr Asp Phe
Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp val Gly Val Tyr T\}/r Cys met Gin Gly 859095
Thr F§ THT PTOPRS THEPIRE GHIBIATI Thrilfs DL B Addgsp Ser val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser bteu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Leu Leu Asp Tyr Asp Ile Trp Thr Gly Tyr Gly Tyr Trp
100 105 110

Gly Gin Gly Thr Leu val Thr val Ser Ser
115 120

<210> 8

<211> 112

<212> PRT

<213> Homo sapiens

<400> 8

Asp Ile val Met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ile Gln Ser Leu égu Gln ser
20 25

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys Zgo Gly GlIn Ser
35 40

Pro GIn Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Aarg val Giu gga Giu Asp val Gly ggT Tyr Tyr Cys Met ggn Gly

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 9

<211> 112

<212> PRT

<213> Homo sapiens
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100105110 <210> 16 <211> 112 <212> PRT <213> HomO sapiens <400> 16 Asp lle Val met Thr Gin
Ser Pro Leu ser Leu Pro Val Thr Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu
Leu His Ser 202530 Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu GIn Lys Pro Gly Gin Ser 354045 Pro
Gin Leu Leu lle Tyr Leu Gly:8erwbshdarg &daiSet KalyaVaf PreiSO5560AsxArg Phe Ser Gly ser Gly Ser
Gly 3H0asp®he Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp Val Gly val Tyr Tyr Cys Met
GIn Al 852092 Ad38R AP ST Sealistingsas filed 2120409 b LOBAORAL0 <210> 17 <211> 112
<212> PRT <213> HoBno sapiens <400> 17 ®sp lle Val Met Thr GiasSer Pro Leu Ser Leu Pro Val Thr
Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Leu His Ser 202530 Asn Gly Tyr
Asnchyr bes Asp ggta Ey@LdepsLxsfr%falyéai@ﬁers%%OAB %(e)u Leu Ser

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu GlIn Lys Pro Gly Gin Ser
35 40 45

Pro Gin Leu Leu Ile Tyr Leu Gly Ser Asn Arg ééa Ser Gly val Pro
50 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly gg] Tyr Tyr Cys Met g%n Gly
85

Thr His Trp Pro pPro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile LyS

100 103 110
<210> 10
<211> 112
<212> PRT
<213> Homo sapiens
<400> 10

Asp Ile val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu %eu His Ser
20 25 0

His Gly Tyr Asnh Tyr Leu Asp Tgp Tyr Leu GIn Lys igo Gly Gln ser
35 4

Pro GIn Leu Leu ITe Tyr Leu Gly Ser Asn Arg Ala Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly 381 Tyr Tyr Cys Met g;n Gly
85

Thr His Trp Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 11
<211> 112
<212> PRT
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Pro Gin Leu Leu lle Tyr Leu Gly Ser Asn Arg Ala Ser Gly Val Pro 505560 ASp Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg val Glu Ala Glu Asp Val Gly val Tyr Tyr
Cys Met Gin val 859095 Thr His Trp Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100105110
<210> 18 <211> 5 <212> PRT <213> Homo sapiens <4{9_Q;> 18 Ser T)éﬁr Gly Met His 15 <210> 19
<2113.16 <212> PRT <21338%30100"Sdpiif- L5B9 75 A 88rséP SR 85F Leo Leu His Ser Asn Gly
Tyr Asn Phe Leo is% 181015 <210> 20 <211> 16 <212> PRT <213> Homo sapiens <400> 20
A-138204/0RCT SeciListing as filed 2.20.09.txt 151015 <210> 21 <211> 16 <212> PRT <213> Homo

sapiggg ﬂ’g%a?lMet 'ghr GIn Ser Pro Leu igr Ley Pro val Thr Ego Gly

Glu Pro Ala Ser Ile Ser Cys Arg ggr ser Gin Ser Leu égu His Ser
20

val Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys zgo Gly GIn Ser
35 40

Pro Gin Leu Leu Ile Tyr Leu Gly Ser Asn Arg géa Ser Gly val Pro
50 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser arg val Glu Ala Glu Asp val Gly gg? Tyr Tyr Cys Met ggn Gly
85

Thr His Trp Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 12

<211> 112

<212> PRT

<213> Homo sapiens

<400> 12
Asp Ile val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu Egu His Ser
20 25 '

Asn Gly Tyr Asn Phe Leu Asp Tgp Tyr Leu Gln Lys 4g0 Gly Gin Ser
35 4

Pro GIn Leu Leu Ile Tyr Leu Gly Ser Ashn Arg gga ser Gly val Pro
50 55 ]

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg-val Glu Ala Glu Asp val Gly gg? Tyr Tyr Cys Met g;n Gly
85

Thr His Trp Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 13
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Arg Ser Ser Gin Ser Leu Leu His Ser Val Gly Tyr Asn Tyr Leu Asp 151015 <210> 22 <211> 16 <212>
PRT <213> Homo sapiens <400> 22 Arg Ser Ser Gin Ser Leu Leu His Ser Asn Gly Tyr Asn Met Leu
Asp 151015 <210> 23 <211> 16 <212> PRT <213> Homo sapiens <400> 23 Arg Ser Ser Gin Ser Leu
Leu His Ser His Gly Tyr Asn Tg/r Leu(Asp 151,0}5 <210> 24 3211> 16 <212> PRT <213> Homo
sapigns, 40D 24 Arg SETSEF iR 8et LTt 1L ¥l ARGl RyPRsHTyr Leu Asp 151015 <210>
25 <Zhb> 16p5212> PRT <213> Homo sapiens <400> 25 Arg Ser lle Gin Ser Leu Leu Gin Ser Asn Gly
Tyr ASBTyrHag AP EHE015 <210> 26 <211> 17 <212> PRT <213> Homo sapiens <400> 26 Tyr lle

Ser Sgiser Gy Ser Thr lle Tyr Tyr Ala Asp Ser Val Lys 151015 A-1382-WO-PCT segListing as filed

2.20.09.txt
Asp 1le val Met Thr Gin Ser Pro Leu igr Leu Pro val Thr ;go Gly
1 5

Glu Pro Ala Ser Tle Ser Cys Arg Ser Ser Gln Ser Leu %gu His Ser
20 25

Asn Gly Tyr Asn Met Leu Asp Trp Tyr Leu Gin LysS Zgo Gly GIn ser
35 40

Pro Gln Leu teu Ile Tyr Leu Gly Ser Asn Arg %éa ser Gly val Pro
50 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg val Glu Ala Glu Asp val Gly g%1 Tyr Tyr Cys Met ggn Gly
85

Thr His Trp Pro Pro Thr phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 14

<211> 112

<212> PRT

<213> Homo sapiens

<400> 14

Asp Ile val Met Thr GIn Ser Pro Leu Ser teu Pro val Thr Pro Gly
1 5 10 15

Glu pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu égu His Ser
20 25

Asn Gly Tyr Asn Tyr bLeu Asp Trp Tyr Leu Gln Lys Zgo Gly Gln Ser
35 40

Pro GIn Leu Leu Ite Tyr Ala Gly Ser Asn Arg Ala Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly gg? Tyr Tyr Cys Met ggn Gly
85

Thr His Trp Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
‘ 100 105 110
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Gly <210> 27 <211> 7 <212> PRT <213> Homo sapiens <400> 27 Leu Gly Ser Asn Arg Ala Ser 15
<210> 28 <211> 17 <212> PRT <213> Homo sapiens <400> 28 Tyr lle Ser Ser Ser Gly Ser Thr lle
Glu Tyr Ala Asp Ser val Lys 151015 Gly <210> 29 <211> 17 <212> PRT <213> Homo sapiens <400>

29 Tyr lle Ser ser Ser Gly-segThidle&IndyrAle AsdSeraliLys285d9k6ly <210> 30 <211> 7
<212§1I3RT1<5213> Homo sapiens <400> 30 Leu Gly Ser Asp Arg Ala Ser 15 <210> 31 <211>7
< >

<211> 112
<212> PRT
<213> Homo sapiens

<400> 15

Asp Ile val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser 1le Ser Cys Arg Ser Ser Gin Ser Leu Leu His Ser
20 25 30

Asn Gly gyr Asn Tyr Leu Asp Trp Tyr Leu Gin Lys Pro Gly Gln Ser
5 40 45

Pro Gln Leu Leu ITe Tyr Leu Gly Ser Asp Arg Ala Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr Cys Met Gin Gly
85 _ 90 95

Thr His Trp Pro Pro Thr pPhe Gly Gln Gly Thr Lys Leu Glu I'le Lys
100 105 110

<210> 16

<21l> 112

<212> PRT

<213> Homo sapiens

<400> 16
Asp Ile val Met Thr Gin Ser Pro Leu Sgr Leu pPro val Thr Pro Gly
1 5 1 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu Leu His Ser
20 25 30

Asn Gly Tyr Asn Tyr Leu Asp Trp Tyr Leu GIn Lys Pro Gly Gin Ser
35 40 45

Pro GIn Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser arg val Glu gga Glu Asp val Gly 531 Tyr Tyr Cys Met GIn Ala
95

Thr His Trp Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu GTu Ile Lys
Page 9



<212> PRT <213> Homo sapiens <400> 31 Ala Gly ser Asn Arg Ala Ser 15 A-1382-WO-PCT
SegListing as filed 2.20.09.txt <210> 32 <211> 13 <212> PRT <213> Homo sapiens <400> 32 Asp
Leu Leu Asp Tyr Asp lle Tyr Thr Gly Tyr Gly Tyr 1510 <210> 33 <211> 9 <212> PRT <213> Homo
sapiens <400> 33 Met GGy Ty-bis Ty PreR R THY 91410840824k 13 <212> PRT <213>
Homo sapiens <40@> 34 Asp Leu Leu ABbTyr Asp lle Trp Thr 3§ Tyr Gly Tyr 1510 <210> 35 <211>
13 <212> PRT <213> Homo sapiens <400> 35 Asp Leu Leu Asp Tyr Asp Leu Leu Thr Gly Tyr Gly Tyr
151Qx210>136 <211> 9

<21l>
<212>
<213>
<400>

Asp I'le
1

Glu Pro
Asn Gly

Pro Gln
50

Asp Arg
65

Ser Arg
Thr His

<210>
<21i>
<212>
<213>

<400>

ser Tyr
1

<210>
<211i>
<212>
<213>

<400>

Arg ser
1

<210>
<211>
<Z212>
<213>

<400>

Arg Ser

112
PRT
Homo
17

val

Ala

Tyr
35

Leu

Phe

val

Trp

18

PRT
Homo

18
Gly

19
16
PRT
Homo

19

Ser

20
16
PRT
Homo

20

Ser

sapiens

Met Thr Gln Ser Pro Leu Ser Leu Pro val Thr zgo Gly
5 10

ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu His Ser
20 25 30

Asn Tyr Leu Asp Trp Tyr Leu GIn Lys zgo Gly GIn Ser
40

teu Ile Tyr Leu Gly Ser Asn Arg géa ser Gly val pro
53

ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu tys Ile
70 75 80

Glu Ala GTu Asp val Gly val Tyr Tyr Cys Met Gln val
85 90 95

Pro Pro Thr phe Gly Gin Gly Thr Lys Leu Glu ITe Lys
100 105 110

sapiens

Met His
5

sapiens

GIn Ser Leu Leu His Ser Asn Gly Tyr Asn Phe Leu Asp
5 10 15

sapiens

GIn Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp
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<212> PRT <213> Homo sapiens <400> 36 Met Gin Val Thr His Trp Pro Pro Thr 15 <210> 37 <211>
13 <212> PRT <213> Homo sapiens <400> 37 Asp Leu Leu Asp Tyr Asp lle-Leu Thr Gly Met Gly Tyr
1510 <210> 38 <211> 13 A-1382-WO-PCT Secilisting as filed 2.20. 09 txt <212> PRT <213> Homo
sapiens <400> 38 Asp Leu Leu Asp Tyr Asp lle Leu Thr G Leu Gl r 1510 <210> 39 <211> 13
<212> PRT <213> Horgo‘\séﬁé’ng%&’@@>@9ﬂ351€uq_5e §|9 Byr 15’133u Thr Gly Tyr Gly Tyr
1510<210> 40 <211>9 <212> PRT <213> I-}omo sapiens <400> 40 Met Gin Ala Thr His Trp Pro Pro
Thr 15 <210> 41 <211> 981 <212> DNA <213> Homo sapiens <220>

<210> 21

<211> 16

<212> PRT

<213> Homo sapiens

<400> 21

Arg ser ser GIn Ser Leu Leu His Ser val Gly Tyr Asn Tyr Leu Asp
1 5 10 15
<210> 22

<211> 16

<212> PRT .

<213> Homo sapiens

<400> 22

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Met Leu Asp
1 5 10 15
<210> 23

<211> 16

<212> PRT .

<213> Homo sapiens

<400> 23

Arg Ser Ser Gln Ser Leu Leu His Ser His Gly Tyr Asn Tyr Leu Asp
1 5 10 15
<210> 24

<211> 16

<212> PRT

<213> Homo sapiens

<400> 24

Arg ser Ser Gln Ser Leu Leu Leu Ser Asn Gly Tyr Asn Tyr Leu Asp
1 5 10 15
<210> 25

<211> 16

<212> PRT .

<213> Homo sapiens

<400> 25

Arg Ser Ile Gin Ser Leu Leu Gln Ser Asn Gly Tyr Asn Tyr Leu Asp
1 5 10 15
<210> 26

<211> 17

<212> PRT )

<213> Homo sapiens

<400> 26

Tyr Ile Ser ser Ser Gly Ser Thr Ile {gr Tyr Ala Asp Ser X?T Lys
1 5 : ‘
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<221> CDS <222>(1)..(981) <400> 41 gct agc acc aag ggc cca tcg gtc ttc ccc ctg gecg ccc tgce tcc agg
Ala ser Thr Lys Gly Pro ser Val Phe Pro Leu Ala Pro Cys Ser Arg 1 5 10 15 agc acc tcc gag agc aca
gcg gcc ctg ggc tgce ctg gtc aag gac tac Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp

Tyr 202530 ttc ccc gaa ccg gt acg gtg tcg tgg aac tca ggc gct ctq acc agcl44 Phe Pro Glu Pro Val
Thr val Ser Trp Asn Ser &1¥ ﬁ%&‘ﬂ%ﬁ?ﬁr%@?%ﬁﬁﬁ%aﬁg bltﬁdcgtc%aﬂ“@&c &ta gct gtc cta cag tcc tca gga
ctc tggytcc192 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser 505560 ctc agc agc
gtg gtg acc gtg ccc tcc age aac ttc ggc acc cag acc240 Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn
Phe Gly Thr Gin Thr 65707580 tac acc tgc aac gta gat cac aag ccc agc aac acc aag gtg gac aag288
Tyr Ebr@ys 2%sn val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 aca gtt gag cgc aaa tgt tgt
gtc géé%gc J%a ccg tge cca gca cca336 Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala
3%

Pro 1430&61§§gi\é\lg-PCT SeglListing as filed 2.20,09,txt 100105110 acc tgc ctg gtc aaa Thr Cys
Leu vg(l)é_ys %?5 ggt aaa tga Gly Lys
< >

Leu Gly Ser Asn Arg Ala Ser
1 5

<210> 28

<211> 17

<212> PRT

<213> Homo sapiens

<400> 28

Tyr Ile Ser Ser Ser Gly Ser Thr Ile Glu Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 29

<211> 17

<212> PRT

<213> Homo sapiens

<400> 29

Tyr Ile Ser Ser Ser Gly Ser Thr Ile GIn Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 30

<?11l> 7

<212> PRT .
<213> Homo sapiens

<400> 30

Leu Gly Ser Asp Arg Ala Ser
1 5

<210> 31

<211> 7

<212> PRT

<213> Homo sapiens

<400> 31
Ala Gly Ser Asn Arg Ala Ser
1 5
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325 <210> 42 <211> 326 <212> PRT <213> Homo sapiens <400> 42 Ala Ser 1 Thr Lys Gly 5 Pro
Ser Val Phe Pro Leu Ala.10 Page 15 Pro Cys Ser Arg 15 A-1382-WO-PCT SegListing as filed
2.20.09.txt Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro
val Thr val Ser Trp Asn SequZ AIaDLeu Thr Ser,354045fc_5|y Val His C‘)I'hr Phe Pro Ala Val Leu GIn ser
Ser GlyJeusTyr Ser 505580 51/ SE Set SHI VAT Tr FalPI6Sér S“RshBhe Gly Thr Gin Thr
657Q7580 Tyz Thr cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 Thr Val Glu Arg
Lys %{Zy?v&l Glu cés Pro Pro cys Pro Ala Pro 100105110 Pro Val Ala Gly Pro Ser Val Phe Leu Phe

Pro Eysl‘ﬁ[ﬂg LV“SDA n[)5115120125 Thr Leu met lle ser Arg Thr Pro Glu Val Thr cys val val val Asp
<400> 32

Asp Leu Leu Asp Tyr Asp Ile Tyr Thr %&y Tyr Gly Tyr
1 5

<210> 33

<211> 9

<212> PRT

<213> Homg sapiens

<400> 33

Mmet GIn Gly Thr His Trp pro Pro Thr
i 5

<210> 34

<211> 13

<212> PRT

<213> Homo sapiens

<400> 34

Asp Leu Leu Asp Tyr Asp Ile Trp Thr %gy Tyr Gly Tyr
1 5

<210> 35

<211> 13

<212> PRT

<213> Homo sapiens

<400> 35
Asp Leu Leu Asp Tyr Asp Leu Leu Thr géy Tyr Gly Tyr
1 5

<210> 36

<211> 9

<212> PRT

<213> Homo sapiens

<400> 36

Met GIn val Thr His Trp Pro Pro Thr
1 5

<210> 37

<211> 13

<212> PRT

<213> Homo sapiens

<400> 37

Asp Leu Leu Asp Tyr Asp Ile Leu Thr ggy Met Gly Tyr
1 5

<210> 38
<211> 13
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130135140 val Ser His Glu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly 145150155160 Val Glu
-val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn 165170175 Ser Thr Phe Arg val val ser val
Leu Thr val val HiS Gin Asp Trp 180185190 Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly
Leu Pro 195200205 Ala Rraike Gio-bys BhtilesSard ys Thirlleys GhoGin.Pxe Arg Glu 210215220 Pro
Gin § E‘yr @FLeu Pro Pro Ser Arg Glu Glu met Thr Lys Asn 225230235240 din Val ser Leu Thr cys
Leu Val Lys ff/oP%aépﬁ/ﬁDro ser Asp lle 245250255 Ala val Glu Trp Glu ser Asn Gly Gin Pro Glu Asn
Asn FAfi0ys 3@hr 260265270 Thr Pro Pro met Leu Asp ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys

275%%92§éu|3@&? Jc?p Arﬁﬁgbwﬁngﬁ‘?ﬂl*i%‘gg @&fihq@ 0.09.txt Leu Thr Val Asp Lys Ser Arg Trp
> S&e /

Gin Gin Gly Asn Val Phe Ser Cys 29029530 r Val Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys
Ser Leu 305310315320 Ser Leu Ser Pro Gly Lys 325 <210> 43 <211> 324 <212> DNA <213> Homo

sapiepsgs 39
<211> 13
<212> PRT
<213> Homo sapiens

<400> 39

ésp Leu Leu Asp Tyr Asp Ile Leu Thr Gly Tyr Gly Tyr
5 10

<210> 40

<211> 9

<212> PRT

<213> Homo sapiens

<400> 40

Met Gln Ala Thr His Trp Pro Pro Thr
1 5

<210> 41

<211> 981

<212> DNA

<213> Homo sapiens

<220>
<221> (DS
<222> (1)..{98L)

<400> 41
gct age acc aag g%c cca tcg gtc ttc ccc Cctg gcyg CCc tgc tcc agyg 48
i?a Ser Thr Lys Gly Pro Ser val phe Pro Leu Ala Pro Cys Ser Arg

5 10 15

agc acc tcc gag agc aca gog gec ctg g?c tgc ctg gtc aag gac tac 96
ser Thr Ser Séu Ser Thr Ala Ala Eeu Gly Cys Leu val Lys Asp Tyr
5 30

ttc cce gaa ccg gtg acg gtg tcg tgg aac tca g?c gct ctg acc agce 144
Phe Pro ggu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
40 45

g?c gtg cac acc ttc cca gct gtc cta cag tee tea g?a ct¢ tac tcc 192
Gly val His Thr pPhe Pro Ala val Leu Gin Ser Ser Gly Leu Tyr Ser
50 35 60

CtC agc agc gtg gtg acc gtg ccc tec age aac tic g%c acc cag acc 240
ggu Ser Ser val val Thr val Pro Ser Ser Asn Phe Giy Thr GIn Thr
70 75 80

tac acc tgc aac gta gat cac aag ccC age aac acc aag gtg gac aag 288
Tyr Thr Cys Asn g§1 Asp His Lys Pro Ser Asn Thr Lys val Asp Lys
90 95

aca gtt gag cgc aaa tgt tgt gi¢ gag Tgc cca €Ccg tge Cca gca cca 336
Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro
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<220><221> CDS <222> (1)..(324) <400> 43 cgt acg gtg gct gca cca tct gtc-ttc atc ttc ccg cca tct gat
gag48 Arg Thr Val Ala Ala Pro ser Val Phe lle Phe Pro Pro SerAsp Glu 151015 cag ttg aaa tct gga act -
gcc tct gtt gtg tge ctg ctg aat aac ttc96 Gin Leu Lys ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn

Phe 202530 tat ccc aga Xa gcc aaa grta cag.tgg aa% %;t gat aac Z%S% ct(,;r caald4 Tyr Pro Arg Glu Ala
Lys Val Gin Trp Lyg Val '51%3 SR8 egiem 35464 c%%ﬁfja Feaf§ag agt gtc aca gag cag gac
agc aag gac agcl92 Ser Gly ASn Ser Gin Glu ser val Thr Glu Gin Asp Ser Lys Asp Ser 505560 acc

tac C@@iﬂﬁ%ﬁ?ﬁgz} lﬁéﬁ:?@ 7% ﬁ%t:? *gh*eg g?g @F,&ggé &glﬁaﬁyﬁ%r Leu &t Ser Thr Leu Thr

[ e S 57 AS
Leu Ser L? 6 aaa cac aaa gtc tagygcc tge éaa ch acc cat cag ggc ctg agc
tcg288 Lys His Lys Val Tyr Ala Cys Glu val Thr His Gin Gly Leu Ser Ser 859095 c¢c _gtc aca aag agc

to a3EAGGagiuHTat PGit B0 (LTI (3 S TGS ER g 100005 <2105 44 <211
107 <2123@PRT <213> Homo sggiens <400> 44 Arg Tho Val Ala Ala Pro Ser val Phe lle Phe Pro Pro
Ser Asp Glu 151015
gty agc cac gaa gac ccc gag gtc cag ttc aac tgg tac gtg gac g%c 480
val Ser His Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly

145 150 155 160

gty gag gtg cat aat ¢gCcc aag aca aag cca ¢gg gag gag cag ttc aac 528
val Glu val His asn Ala Lys Thr Lys Pro Arg Glu Glu Glin ggg Asn
165 170

agce acg ttc cgt grg gtc age gtc ctc acc gttt gtg cac cag gac tgg 576
ser Thr phe Arg val val ser val Leu Thr val val His %;8 Asp Trp
180 185

ctg aac g?c aag gag tac aag tgc aag gtc tcc aac aaa g%c cte cca 624
Leu Ash Gly Lys Glu Tyr Lys Cys Lys val Ser Asn 5%? Gly Leu Pro
195 200 :

gcc ccc atc gag aaa acc atc tcc aaa acc aaa g%g tag CcCcc cga gaa 672
Ala Pro ITe Glu Lys Thr %Tg Ser Lys Thr Lys gzg Gln Pro Arg Glu
210 1

cca cag gtg tac acc ¢fg CCc cca tCC C¢gy ¢gag gag atg acc aag aac 720
Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Giu Glu Met Thr Lys Asn
225 230 235 240

cag gtc agc ¢ig acc tgc Cctg gtc aaa gge ttc tac ccc age gac atc 768
Gln val ser Leu Thr Cys Leu val Lys 35% Phe Tyr Pro Ser %gg Ile
245

gcc gtg gag tgg gag agc aat g?g €ag ccg gag aac aac tac aag acc 816
Ala val Glu Trp Glu Ser Asn Gly ggg Pro Glu Asn Asn g;g Lys Thr
260

aca ¢Ct cce atg ctg gac tcc gac g?c tce tte ttc ctc tac agc aag 864
Thr Pro Pro Met Leu Asp Ser ggg Gly Ser pPha Phe Egg Tyr Ser Lys
275

ctc acc gtg gac aag agc agg tgg cag cag g%g aac gtc ttc tca tgc 912
Leu Thr val Asp Lys Ser Arg Trp Gln GlIn Gly %88 val Phe Ser Cys
290 295

tcc gtg atg cat gag gct ¢ty cac aac cac tac acg cag aag age clic 960
Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
305 310 315 320

tcc ctg tct ccg g%t aaa tga 981
Ser Leu Ser Pro gzg Lys

<210> 42

<21il> 326

<2i2> PRT

<213> Homo sapiens

<400> 42
Ala ser Thr Lys Gly Pro ser val pPhe Pro Leu Ala Pro Cys igr Arg
1 5

10
Page 15



Gin Leu Lys Ser Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe 202530 A-1382-WO-PCT
Secitisting as filed 2.20.09.txt Tyr Pro-Arg Glu Ala Lys Val Gin Trp Lys Val Asp-Asn Ala Leu Gin
354045 Ser Gly ASn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser 505560 Thr Tyr Ser Leu
Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 65707580 Lys His Lys Val Tyr Ala Cys Glu Val Thr
His Gin Gly Leu Ser Ser'833885"0rBVabiHr 5§74 SefPHE Mch ArgP Y GitF Cys 100105 <210> 45
<211> 321 <212> DNA <213> Homo sapiens <220> <221> CDS <222> (1)..(321) <400> 45 ggc caa
ccg s@a tjoy §ey 6ao tegrgithact tagAla coercEd McEMEL Gl &in RS LAEPATA Ala Pro Ser Val Thr Leu Phe
Pro Pro Ser Ser 78 10 15 48 gag gag & caa gcc aac aag gcc3 ca ctg gtg tgt ctc ata agt gac96 Glu
Glu Leu Gin Ala Asn Lys Ala Thr Leu Val Cys Leu lle Ser Asp 202530 ttc tac ccg gga gcc gtg aca gtg
gcc Bjg dH§ gea gitcaye bgd Ec&h%ghé" By APTOSEIy A \ﬁlaT heYdNAIZ9Tp Lys Ala Asp Ser Ser Pro
354045 gtc aag gcg gga gtg gag acc acc aca ccc tcc aaa caa agc aac aacl92

Gly val His Thr phe Pro Ala val Leu Gln Ser ESP Gly Leu Tyr Ser
50

Leu Ser Ser val val Thr val Pro Ser Ser Asn Phe Gly Thr Gin Thr
65 70 75 80

Tyr Thr Cys Asn val Asp His Lys Pro ggr Asn Thr Lys val ggp Lys
85

Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro
100 105 110

pro val Ala Gly pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu Met Ile Ser Arg Thr pro Glu val Thr Cys val val val Asp
130 135 140

val ser His Glu Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp Gly
145 150 155 160

val Glu val #is Asn Ala Lys Thr tys Pro Arg Glu Glu Gln Phe Asn
165 170 175

ser Thr phe Arg val val Ser val teu Thr val val His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro

Ala Pro Ile Glu Lys Thr ITe Ser Lys Thr Lys Gly GIn Pro Arg Glu
210 215 220

Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
225 230 235 240

GIn val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
245 250 255

Ala val Glu Trp Glu Ser Asn Gly GlIn Pro Glu Asn Asn Tyr Lys Thr
260 265 270

Thr Pro Pro Met Leu Asp Ser Asp Giy Ser Phe Phe Leu Tyr Ser Lys =~
275 280 285
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Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys GIn Ser Asn Asn 505560 aag tac gcg gcc agc agc tat
ctg agc ctg acg cct gag cag tgg aag240 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gin Trp
Lys 65707580 tcc cac aga agc tac agc tgc cag gtc acg cat gaa ggg agc acc gtg288 Ser His Arg Ser
Tyr ser Cys Gin val Thr His Glu Gly Ser Thr Val 859095 %a% aagl aca gtg gcc cct aca gaa tgt tca
tag321 Glu Lys Thr val At B382THe-GRF CSISt100185 LDk 46 L3006 <212> PRT <213>
Homo sapiens <400> 46 A-1382-WO-PCT SeciListing as filed 2.20.09.txt Gly Gin Pro
Lys AlauAth ProaSerspal YhrdeeuAvlgeTPpo Pro Sbr Sey 12511005 /BRI &l Kga Gin Ala Asn Lys Ala Thr
Leu val C$2% eu lle Ser Asp 202330 Phe Tyr Pro Gly AVal Thr Val Ala Trp Lys Ala Asp Ser Ser Pro
354045 val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gin Ser Asn Asn 505560 Lys Tyr Ala Ala Ser
Ser Eﬂﬂ_éa}saﬂeﬁﬁ FHYIRre BIU-SINHTE ASSS BWGZ%?G@eﬁMsLAFg $&r T84 ser Cys Gin val Thr His
Glu I?/F’Ser Thr Val 859095 &lu Lys Thr Val Ala P%(JJ hr Glu Cys Ser 100105 <210> 47 <211> 72

<212> PRT <213> Homo sapiens <400> 47
Ser Leu Ser Pro §1§ Lys

<210> 43

<211> 324

<212> DNA

<213> Homg sapiens

<220>
<221> (DS
<222> (1)..(324)
<400> 43
cgt acg gtg gct gca cca tct gtc tte atce tic ccg cca tet gat gag 48
Arg Thr val Ala Ala Pro Ser val pPhe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15
cag ttg aaa tct g?a act gce tot gtt gtg tgc ctg ctg aat aac tic 56
GIn Leu Lys Ser Gly Thr Ala Ser val val Cys teu Leu Asp Asn Phe
20 25 30
tat cCcc aga gag gec aaa gta cag tgg aag gtg gat aac goc Cte Caa 144
Tyr Pro Arg Giu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn
35 40 45
tCg Qot aac tcc cag gag agt gtc aca gag cag gac agc aag gac age i92
Ser G%y Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser
50 53 60
acc tac agc Ctc agc age acc ctg acg ctg agc aaa gca gac tac gag 240
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80
aaa cac aaa gtc tac gcec tgc gaa gtc acc cat cag g%c ctg age tcg 288
Lys His Lys val Tyr Ala cys Glu val Thr His Gln Gly Leu Ser ser
85 90 95
CCC gtc aca aag agc ttc aac agg g%a gag tgt tag 324
Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 44
<211> 107
<212> PRT
<213> Homo sapiens
<400> 44

Arg Thr val Ala Ala pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

GIn Leu Lys Ser Gly Thr Ala ser val val Cys Leu Leu égn Asn Phe
20 25 '
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‘Met Arg Glu Trp Thr Glu Glu met Gin val lle Phe Asp Ala Met Met 151015 Phe Gly Pro Arg Asn Asp
Arg Gly Gly Ser Gly ser Ala Thr Gly Ser 202530 Gly Ser Thr Ala Ser Ser Gly Ser Gly ser Ala Thr His
~ Arg Glu Trp 354045 Thr Glu Glu met GIn Val lle Phe Asp Ala met met Phe Gly Pro Arg 505560 Asn
Asp Arg Gly Gly Gly Gly Gly 6570 <210> 48 <211> 227 <212> PRT <213> Homo sapiens <400> 48
Asp Lys Thr His Thr Cys"Pte8RreyRPr& e PFIN8Id LU 1 el BIyCt920 15t Gly Pro Ser Val Phe Leu

Phe 10 P s RIf L ASR T eurMet 2035300308 18 A HEBZM0AET SeciListing as fled
2.20.09.txt lle3Ser Arg Thr Pro Glu vl Thr cys val val val Asp val Ser His 354045 Glu Asp Pro Glu val
Lys Phe Asn Trp Tyr val-Asp Gly val Glu Val 505560 His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr

Asn &e1 Ehy MnGQ:O@SOQQ\ﬂgg‘éal Val Serrvalie ?Fher(s)‘palsle@uuylis ip Asp Trp Leu Asn Gly
50

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys val Tyr Ala Cys Glu val ggr His Gin Gly Leu Sgr Ser
85

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
160 105

<210> 45

<211> 321

<212> DNA

<213> Homo sapiens

<220>
<221> DS
<2225 (1)..(32D)

<400> 45

ggc caa ccg aaa ¢gcg gcg ccc tcg gtc act ctg tic ccg cecc tec et 48
G%y GIn Pro Lys Ala Ala Pro Ser val Thr Leu Phe Pro Pro igr Ser

1 5 10

gag gag ctt caa gcc aac aag goc aca ¢ty grg tgt ctc ata agt gac 96
Glu Glu teu GIn Ala Asn Lys Ala g?r Leu val Cys Leu gge Ser Asp
20

ttc tac ccg g%a gcc gig aca gtg g¢c tgg aag gca gat age age ccc 144
phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala 3§p ser Ser Pro
35 40

gtc aag gcg gga gtg gag acc acc aca ccg tCC aaa caa agc aac aac 192
val Lys Ala Gly val Glu Thr Thr Thr Pro Ser E%s GIn Ser Asn Asn
50 55

aag tac gcg goec age age tat ctg age ctg acg cct gag cag tgg aag 240
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu ;gr Pro Glu GIn Trp E%S
65 70

tcc cac aga agc tac age tgc cag gtc acg cat gaa g%g agc acc gt 288
Ser His Arg Ser Tyr Ser Cys Gin val ggr His Glu Gly Ser g?r va
85

gag aag aca gty gee cct aca gaa tgt tca tag 321
Glu Lys Thr val Ala pro Thr Glu Cys Ser
100 105

<210> 46
<211> 106
<212> PRT
<213> Homo sapiens

<400> 46
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859095 Lys Glu Tyr Lys Cys Lys val ser Asn Lys Ala Leu Pro Ala Pro lle 100105110 Glu Lys Thr lle
Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val 115120125 Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
Thr Lys Asn Gin val ser 130135140 Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser Asp lle Ala val Glu
145150155160 Trp Glu S% %szn Gly GFin Pro _quti_Asn As{pi %I'yr Lys Thr Tgr Pro Pro 165170175 Val Leu
Asp Ser Asp Gly Ser P ‘F%I f{’ ! i vé}k 03:_ -A8p Lys Ser Arg Trp Gin Gin
Gly ﬁgn é\?}arlpli%gg r'r'@?sg eiavg _egfgiQ qO%ll 5 &ﬁﬁ I?Leu%@égagéais Tyr Thr Gin Lys Ser Leu
Ser Leu Ser 210215220 Pro Gly Lys 225

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Ser Ser Pro
35 40 45

val %%s Ala Gly val Glu Thr Thr Thr Pro Ser E%S Gln Ser Asn Asn
55

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 80

ser His Arg Ser Tyr Ser Cys Gin val Thr His Glu Gly Ser Thr val
85 90 95

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
100 105

<210> 47

<21i> 72

<212> PRT

<213> Homo sapiens

<400> 47

Met Arg Glu Trp Thr Glu Glu Met Gin val Ile Phe Asp Ala Met Met
1 5 10 15

rhe Gly Pro Arg Asn Asp Arg Gly g;y ser Gly Ser Ala ggr Gly ser
20

Gly ser Thr Ala ser ser Gly Ser Gly Ser Ala Thr His Arg Glu Trp
35 40 45

Thr Glu Glu Met Gin val 1le pPhe Asp Ala Met 1\6&81: phe Gly Pro Arg
50 55

Asn Asp Arg Gly Gly Gly Gly Gly
65 70

<210> 48

<211 227

<212> PRT

<213> Homo sapiens

<400> 48

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
1 5 10 15

Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30
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A-1382-WO-PCT SegListing as filed 2.20.09.txt

Ile ser Arg Thr pro Glu val Thr Cys val val val Asp val Ser His
35 40 45

Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
65 70 75 80

Arg val val Ser val teu Thr val Leu His GTn Asp Trp Leu Sgn Gly
85 S0

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
100 105 110

Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn val
115 120 125

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin val Ser
130 135 140

Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser asp Ile Ala val Glu
145 150 155 160

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
165 170 175

val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
180 ' 185 180

Asp Lys Ser Arg Trp Gin Gln Gly Asn val Phe Ser Cys Ser val Mmet
195 200 205

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser lLeu Ser Leu Ser
210 215 220

Pro Gly Lys
225
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