WD 2006/ 068953 PCT/ US2005/ 045657 ANTI BODI ES DI RECTED TO ANG OPO ETI N-2 AND
USES THEREOF [ 0001] This application clains benefit to U S. Provi sional

Appl i cat iwo 28&vi68d453 No. 60/ 638, 354, filed Decenber 21, POOAIS2@08043d55.

Provi sional Application Serial No. 60/711,289, filed August 25, 2005,

whi ch are incorporated herein by reference. FIELD [0002] The invention

rel ates to nonocl onal antibodi es agai nst Angi opoietin-2 (Ang-2) and uses

of such anti bodies. Mire specifically, the invention relates to fully

Aspect s of | (G THAODIESRASRE SEREr GANER ORI ARG 400 B PRRROR nos' =
expressing such antibodies. The described antibodies are useful as

di agnosti cs andober] t hehisr@@ulaﬁmn ﬂiumii lmaﬁtets) Uss Peovtional ApplicatidreSeaddli vity
and/ or overproduction of Ang %0003] JAn | ogenesis_i s the

process ofN¢. o@%-’r@ﬁ‘i‘e\ﬁlﬁdaﬁeﬁ@?qr@sl @P%angrlé x P EYifign |f‘dwca/té§s§¢réa MY is
an essent' 710101@05%'&% s ﬁ@zlbt@ﬁougﬁﬂ are 1ﬁl§3EﬁH%LtedpQﬁéﬁi f%gérgl‘?ée growt h,

repair, tufor ' expans a variety of fact'ors can nodul ate
endot hel i aI cell (EOC responses in vitro and bl ood vessel growth in vivo,
only vascul ar endothelial growh fac ]SVEGF) famly nmenbers and the
angi opoietins are believed to act al — exclusively on vascul ar ECs.

Yancopoul os et @be2] NatrueenfiioR ddatedB SR Qna] hdH il es BRBInaNGh PRdiciA-DS

were di scovered as ligands for the Ties, a fam |y of tyrosine kinases that
is select |(\ﬁellgy2)e%q91r’e@§é’(ﬁ swhl fanibadies. v MoEw Spaciiiaallps el inugationvishespoulidy et
al ., Natur - 24 r f

t he angi oplg%m i'h pﬁc}éﬁ%&%&%& S d-(l);ggttl n- éﬁ%ﬁ Wdﬁ%%oﬂﬁéée”inhbi&e!m %C& of
represent th dsleytiordalvereie tchybriderfaant sthef celllimes amjﬁe@ﬁfgesulch) @msbddﬁbsrrﬁume and
man. Kimet al., FEBS Let, 443:353-56 (1996‘) Bi ol Chein
274: 26523- @scr(@@@yboc}xﬁfgarf useid! a5 gegnosiigs,anddpy @eﬁ%ﬂaweqteéﬁtSP%SP%EPSPﬁa&efissue
culture e ist, respectively. Davis et al.,
ool | 5. TRt e Eglg}a?“ Mal Sg&;&ﬁe&gﬁeggﬁg@ Sci ence 277:55- 60 (1997). Al
of the known angi opoietins bind primarily to Tie2, and both Ang-1 and -2
bind to Tie2 with an affinity of 3 nM (Kd). Mai sonpi erre et al., Science
277:55-60 1 WO 2006/ 068953 PCT/ USBACK®RGOND (1997). Ang-1 was shown to
support EC survival and to pronote endot hel i um integrity Davis et at.

Cel | 87:1161- 694008Hge) A nlgm@neﬂs df . therppesepset @f zfaen@agﬁse caoidenies giem et

at., Sci e 4 ol

(1099) - THACSY aEoprodyvaiilp tha, BoH ShRiRcshommshl TRE ettty SoRM the
opposite eﬁ}fyemlogaxmdj oo ot trepeir, bh@(bldnmessaehsmmswdmdughaat varietyiod faoﬁa@s @a8i on
in the absen of the survjval, factors VEGF or,. basic fj rolast

actor. - MRGOHEeriaheral sl By riRedes # vgs. 86 (1996 75ssok e iy
studi es Ofvaﬁﬂﬂarzeﬁdé)ﬂfehhpPrJMHefa&HﬂWEGﬁﬂ AP nSUP L B8X 18d hvdbpABinsARE- 2
m ght be a conplex regulator of vascular renodeling that plays a role in
bot h vesseleligprdigtachgimoghekolussedy op sgficelss E6A. Ysum@mtqswgaéul&wur@l@s%%r
Ang- 2, expé{ge%%@n anal yses reveal that Ang-2 is rapidly induced, together
with VEGF ult settings of angiogenic sprouting, whereas Ang-2 is

i nduced in the [@be4nce Tae aﬂgﬁﬁomﬂnméﬂelm@swéd vasigalBror 8@IEes iadamilykddl ash
et at., Science 284:1994-98 (1999); Holash et at., Oncogene 18:5356-62
(1999) .  Corsinst dinases tthata 18 oppleskivelye sapigessd mathén thegyosomiandendagheliver same

endot hel i a*{arﬁ‘Bﬁ&!dBé & al., Nature 407:242-48 (2000). There are now four definitive members of
the angiopoietin family. Angiopoietin-3 and -4 (Ang-3 and Ang-4) may represent widely

diverged counterparts of the same gene locus in mouse and man. Kim et al., FEBS Let,
443:353-56 (1999); Kim et al., J Biol Chem 274:26523-28 (1999). Ang-1 and Ang-2
were originally identified in tissue culture experiments as agonist and antagonist,
respectively. Davis et al., Cell 87:1161-69 (1996); Maisonpierre et al., Science 277:55-
60 (1997). All of the known angiopoietins bind primarily to Tie2, and both Ang-1 and -2
bind to Tie2 with an affinity of 3 nM (Kd). Maisonpierre et al., Science 277:55-60



receptor, Tie-2, which is activated by Ang-1, but has cont ext-dependent
effects on its activation. Maisonpierre et at., Science 277:55-60 (1997).
[ 00051 Cowoesads/msgBogenesi s assays have shown that bot hpramgrStooanasedng- 2
had simlar effects, acting synergistically with VEG-F to pronote growth of
new bl ood vessels. Asahara et at., Crc. Res. 83:233-40 (1998). The

possi bi |l i haf t - Flﬁlfap i

rai sed byhﬁ%@‘ o}%%%’lr?\%agison £ ﬁ%tsgllgb?l&tv??%g a 1%?%?@%%?&%%%%@%%9%%%@% can
al so be ppaviaRgLLIE] 87:116 1762 1996);, K\duic egeln &7 FIBS: LaNME249-62 QU0P); A &i gh

i , Ang-2 i | i val dot hel i al
ol T tur Pha ity 1o GEDaR HpBbeE 4 shruiaitaz (oM R, L°
Pl-3 ki naﬁﬁ AR Mé%.(%:mté@’@()%ﬁ \Qh&%asakn%-Zcﬁﬁaoﬂﬁ pbSitet 88t Sehd( 200 ed

[0006] Othér In vitro experinments suggested that during sustained exposure,
t he ef f ecblsodivestrlgiegtahiigatporoapdasgiossdny insthe hbseheeph the survirl fastoanVE§detst to

o0 200n <1 g N Bk bR o el AR it |

to vascul I'zation.
Tei cher t - J{ah{, $%E18 @ A8l Buncti6iahaV O3@gestedRe ordtorfipidx A0utRM01Ang-2 might

Furthernore,  if ECs were cultivated on _fibrin_gel, ctivafll on ff Tie2 with
Ang- 2 wasbeaksompbisegulaier opapisalss renedrdiagthy IR 1ol §ASSst SRR coul d
depend on_EC dij f.f .1 at i j 58Ul S Bbse@teveal that
Car di ovas %l?ésﬁeesg?l r%r%gsg@?%&éb%@%ﬂ %&Pnr-g%sg?gég ? u F%@%%\IIE%{(CQI }lt;sﬁ_r ed i n a
t hr ee- di namgiodRabpidyl ihaged, Yebtherwih VG, inlagult seitingeofTngR gruici speaiitiog, and

pronote formation of capillary-like str S. chizuki et at., J. Cell.
B 3 15 s an R negb i piuesbih eatigenseotingFGT d Qg TurEeua Ko L r o
model  of Yi]ﬁ)?a%ﬁlet aﬂa§&é;%%'2%a:1@©m5%9% ediolRBte dI.f OBtogennl 8GR 5HELEREID)ECs
and nesenchymal cells 2 WO 2006/ 0689 3 'PCT/ US2005/ 045657 abr ogat es

r esponsi vEnesistetiow EGRonihedependenieropt, dstene dinss ty/ior sanel endribelialsereelic

sprouting. Korff et al.. Faseb J. . .15:447- E it
demonst r at &8P Phal CEeV ks a(gbvﬁéetdi 213 fhéell ’ 3510 Z%g(l %?gé%teﬁe%?nﬁé %Eff(:%)trs ession of
MVP- 1, -9 sanchtidn PRSI efit ePRL StidiRe 2TRGSI6AIED 7Ry Ang-2 in the presence of
VEG-. Etoh, et al., Cancer Res, 61:2145-53 (25801). / t

: W nin vivo
pupi | 1 ary menbd@®M5] modedmeal Gagipgenesty assefoRiyg SHARR t%fﬁd’ogh g'fﬁlé pE<ence
of endoge Y I QNG [ j willh 3RE®Rblood
renodel i nglg%% mtnﬁgzelg%gg{rg‘#gl% %ggﬁggrt%fﬂ:hf g\{ng?? gﬁFgﬁ?%ngiﬁﬁbon of endo(t)%el i al
cell's, andessslsi Musat@sersqr, alitd. Mpso83:A33v401(0B) v E8weapassibilip dhatdherg| was #r oc.

Natl. Acad. Sci. USA 99:11205-10 (2002). ontrast -2 pronmt
endot hel i #S%@?Hen%i@éteﬁgﬁhéliég@@se( W&@F%?é%n&\%% ﬁ%ﬁ?ﬂ%’ﬁ%%tglennglﬁrg n%l’:tggl
Lobov et abneenf?h@sn, AR-D-cafiCAL bSChro-akiSibgedd: 1did0%: 10, (BROZone B:npd®sly,

with an in vivo tunor nodel, Vajkoczy et al. denonstrated that )
mul ti cel | {R@(0)adghégfatamsentrationad g aistAsaAn BPBRETs SHYY I grdefeior endathslihit i ng

via the sinmyltaneous expression of VEGR- -
endot hel i GEHS é’éﬁ‘%ﬁeﬁl‘ne epﬁf’%,lonfpoﬁ qsﬁ%ﬁlé}égat@ %%g%#%gﬁ?gldgg?na%#%%
nodel il U@&&a@m%n Khidter Lheogsicaht 15:A64D-62 (2000Rscul at ure of growing tumors

is characterized a conti nuous renodeling, tatively nedi ated by the
expr essi on of \YEQﬂl%andOﬂW@i'?.Vif%FKWéWn& Sl%%?s;tg&]ﬁlabdflﬁ?g IS}W@Q?& XRENFr7- 85
(2002). [0QQ9 LUt LB shiRffroth Gt 0fRA 2ARGbRROICA Roohissbew
simlar 3&%%@?%%%3%32 ?3832‘5%@%5 a%f%ﬁgi%opoi et ion- 1 stinul atoed ﬁ%eE 2
phosphor ylEt?, amdreditat €sie poarmdemaygoatrdbust dibickly Zatviasgulasf tuble ferimsgipn gud

veseel, DLSTLLIG, Biocd vereeh Rl o1 UTiRg. S0 29PN Agpn)

Genes & DeyMphopiBalis B A cli®99eb bAIhkin cBhtetyvANAL W i3 h Ahg?Zwhd 995) ;
observed, perhaps suggesting that the action of Ang-2 could depend on EC differentiation
state. Teichert-Kuliszewska et al., Cardiovasc. Res. 49:659-70 (2001). In microvascular
EC cultured in a three-dimensional collagen gel, Ang-2 can also induce Tie2 activation
and promote formation of capillary-like structures. Mochizuki ez al., J. Cell. Sci.
115:175-83 (2002). Use of a 3-D spheroidal coculture as an in vitro model of vessel

maturation demonstrated that direct contact between ECs and mesenchymal cells
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(Thurston, G et al., 2000 Nature Medicine: 6, 460-463)). The role of
Angi opoietin-1 is thought to be conserved in the adult, where it is

expr essedwoizd@loss@ad constitutively (Hanahan, Science, PRTIS4@5H@5661997) ;
Zagzag, et al., Exp Neurology, 159:391-400 (1999)). In contrast,

Angi opoi etin-2 expression is primarily limted to sites of vascul ar
remde! | N WA rishobdyddiOUANyEES. Bl8fls HICHEORSL Ik WA 258 20103 HldEed!
mat uri ng Unet i on Po Angi opoil eti h-1, aTIOV\fng vessels to revert to, and
remai n i nsp@dufth@SKolT et dl, Favddi L b5 #dY-57§200T)r Etahes pdrisivesitaedshaobCs thyt

si gnal s (Hanahan,  1997; Hol ash et al ., n 18: 5356- 62 (1999);
Mai sonpi efpestituiyghy expsessdliss Ge eﬂﬁﬁﬁsﬁ%ggﬁﬁg(ﬁ)zﬁe' 3 ‘é‘i’%\ Were Stﬁ%ﬂgﬁ%luBgi cal

angi ogenesgj f ound O FRBIOVEVAS ChREr ARY1 ORO1BLEN- 2
expr essi o?lég?&g?dslgxp%ggeﬁgtpxﬁ% éseciggﬁ%é%%ﬁ: 55- éo (1997)7) . Functi onal

studi es s@fa3t Wilingh epoivetiupilRry mepnvasievadddlnLehevoat crdiowge et isngah dn
associ at e _Angi opoi et} n- over ssion Wth _increased t r in a
mouse xendyr gfels H5d e’@ci]rﬁ‘?ﬁ%ﬁs gﬁe{gf .pl,omcge% B EES5 3" ﬁ%@g&%eg%%m
Cancer Resemodeling 2505iht26Ral BRA4),) proeiionsindd hegratiay &f asdoticnlecklls, and

Angi opoi etin-2 overexpression wth tunor hypervascul arjt Et oh, . e(téyal -
Cancer Restimglizispoggg ohoay blooparrrels-etLodpy ef Ghnddpc F&‘%&/ %?“ ty PS4 - .
(2002)). [99%1(%%1)5-'16 d(ZQQﬂBE)gg/ieﬁn 2NN RPP! ?61{1&13%@11&&%1%‘?0&% 4dhu? aﬁﬁ'q/er el The-2

have been ropose € anti-cancer therapeutic targets. Fo
exanpl e USéEskeskds withosh @bdepRfown ¥ BIS58 1Udty each, dirsc| Osd. afeud.- $eie-U54 i gand

and receptor antibodi es. t udi es usjng soluble Tie-2 e orted t
decrease Ad1308r (ZNd)-si gém ?r%f’uWH sgli1 " P8de oY E’?#gf’lyrﬁﬁi?’c@f it 1998) .

Si enester g, Alratdd WD) nYBRRIIBTE da IEPRRs TRIBNO Pas6 @bt orbivieDyeX%REBE&INT t he
extracellular domain of Tie-2, injected these into nude nice and reported

sol ubl e TisproRting viethd simuHarsiognickpussshen phNBSIER-rendf Angrdory bevvend tHAET t unor

angi ogenesi s.., G ven th Angiopoietip-1 . } het i H-2 bind. Le-2,
L e rad e ekebe et e T B posr TUR AP PROEH! i R Qe 2.
Ti e- 2 woulght BEe a¥tablhid BEdrbvRcHlAuELdf FrowimnfuinoeaRhEratRRerapyy a donweis
effective anti-Angiopoietin-2 therapy is thought to be of benefit i

treating dimeddng, ByaHvely medistdrby thy ewpiresioneloyEEl sndihnes2. Uéﬁ@ﬁ@’aﬁt“?-on
aberrant angiogenesi ](ﬁ)lgv%g[g Qb@%kl ng the process can |ead to prevention of

di sease advancenent ol I'ana Nature Medicine. 1: 27-31 (1995). In
additi on sone [ge@Yps Kave-oepmotsdsttidies of o @t Abgidpeistin-Hasholi sichitao

Angi opoi etin-2, See, for exanple, U.S. . Patent . 6,166,185 and U..S.

Pat ent ApmhF’é‘&WﬁnaqduﬁgigE%ttﬁ% _%‘?poéﬁﬁé} G?E?&l?a%i\kfﬁf p W&?fyi"_fuqnh@e%lfﬂfe%ct of
focal expresgiamOind KabARA AL biNdé dfins RO, thdhotid) bRBA V&t dndthi@tion

Angi opoi etin-1/Tie-2 signal |oosens the tight vascular structure thereby

exposi ng EUsing angivgenests g whigiearecefafamdaibhglid gelegprort aell ediresiongd DymoptGr
(Hanahan, 1997),. This pro-angi ogeni£ esul ti £, r 9y bRhi, bibhep of
Angi opoi et rfgl ﬁ);?{ﬁ?ls c%tggve?(f%e%t’a%? ?%%g%ﬁ@é‘ﬁn S\é{i {\%err%pé%v\'zgpé gg? %Ee an
ef f ecti ve (@Rtuston2 UL &F all I 208D MeAlire NIGACAE: ANGOA633). R wds efl Adpiopoigtin-1 is

devel opnent at sites where blood vessel renodeling is_ qccurring. .

Mai sonpi erthengdit tebe copserapd dn sy adt, gBhara gio ) exmressed yiidely j4ndi Sprgiifaiigely ang- 2
expr essi ongy Std i d 1f €, .V ag; I | ] -395.4h0

hi ghly vas d %}hﬁZe&rg&e?%%D%Zﬂt?EgI 3.9@@ ZS%%%%?&% gggggﬁe}t\@gf)%y\l,\ﬁtgb 3%. Oncol .
18: 305- 09 (192DN1)In déagasteAngiopoictiadcapreRasn i6iriB2A4-15dit¢®0dides of vascular

hepat ocel | ul ar _car cj nonm, Tan

ka [, J..d.in. vest. 103:.341-4
(1999), gdsmeAelingay iR g, Deteh fo ﬁiodéﬁhe, cEHEE® ﬁ@ﬁﬁlm@ﬁfﬂﬁ%ﬂ% Jﬁcnz’gﬁ&) :
Lee et al,,d Ay iopbi%?lallo%§%5é’s§§-td £RB Yo, dnBYERhid ih UiBlastiBstie Rehied ma?I -
Am J Pat hol ‘155:1967- 76 (1999), non-small cell |ung cancer, W)n% et al.,
Lung be more responsive to sprouting signals (Hanahan, 1997; Holash et al., Oncogene
18:5356-62 (1999); Maisonpierre, 1997). Studies of Angiopoietin-2 expression in
pathological angiogenesis have found many tumor types to show vascular Angiopoietin-2
expression (Maisonpierre et al., Science 277:55-60 (1997)). Functional studies suggest
Angiopoietin-2 is involved in tumor angiogenesis and associate Angiopoietin-2

overexpression with increased tumor growth in a mouse xenograft model (Ahmad, ez al.,
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Cancer 29:11-22 (2000), and cancer of colon, Ahmad et al., Cancer
92:1138-43 (2001), and prostate Wirnbach et al., Anticancer Res.
20: 5217- 2002@006%953Some tunor cells are found to exprePETAISGI0R/04360T
exanpl e, Tanaka et al., J. din. Invest. 103:341-45 (1999) 4 WO
2006/ 068953 PCT/ US2005/ 045657 detected Ang-2 nRNA in 10 out of 12

speci mens OfncBunes., NEREIBCEIJoUl AN 1 Har @iRaMBudlesHake ﬁsé}dlﬁedgzﬁﬂgigp(ﬁ&ﬂpﬁted
that Ang-2 is expressed ubi qui tousl’y in tunor epithelium

Cancer 92: m%pwsswlzwmtmn@: harervasvdstityqBtoby e ale fontedieasi 61:2H5-53 (2O0hgs.
Chen et al a’nakane 019 ané\/gq%esn%y%ﬁ%g@%@@ 0, 235 (2001). By detecting Ang-2

MRNA IeveT aremved cer specimens, Sfilogoi et al.

Int. J. Cancer [ﬂ)@(&]4661n Feéeﬁt%&@ﬁ)Aﬁge@Qﬁétﬁﬂl tftk@gloﬁ&i@m?zlaﬁﬂ%& Tfe- §hmﬁdeﬁant Iy
associated with auxilia node i nvasi on, short disease-free time and

poor over APPE} V?S\/QOSSI%mi‘RH ~cgioes| therapgWicertarepiss. Bor Fxemplro 3616685,
revi ewed ggs%s@h @fang?@smuusrteagg\fmgara@e SR e y éﬁsduﬁﬁi CAUGRE antibRES)

wi t h pat hol og ca st age- | respective
i nunohi st3udiesTusing yolubkeHBig-2f wemdepdrr&td thGle@fnaf the hmnfh‘éﬁlaﬁ}d piat iof mirgorseh e

Ang- 2 positiVv The. m.crov I ensit osjitive tupor is

si gni fi carrf’ri?}‘?% Idﬂ’erdaﬂhirﬁ“ NGLE ) osrlel}&ﬁsdelzg r?igé?%egene L%ana%fg@@mceu
effect of 1A¥eg-e2pMBEnS QRN eﬁtﬁ‘éc)éllwa{e@oME@:oieTi%@Sﬁ;ééfde\@a%sehhﬂ@ nudMNBOURE -
positive expression of Ang-2 was a significant Tactor to predict a poor

post oper atiFRastedusolple | Tic-Patra kesulit inagignificum dehibies, of zumngroz@h (azdommor

and- the mAEeeBly A% BbOARLERIL R ph G B R R 0852 8RS8 5002

These resutdms &H@geﬁlﬁﬂshﬁzhetﬁﬂg-}ﬁqgl@po&?ﬂm- ,ndingidpoictin? POOTie[) A@URSIHR an
patients with several types of cancer. [0010] Recently, using an Ang-2

knockout rAOHASEV eSS N ANEGRRSET Hheranyr diRivevieh solerbte MHEANBIRgORLN-S thergny r ed
for postnag %Oﬁ% devﬂf@?%hﬁeﬁt@?}ltﬁeaﬁﬁ AlseaseD8Ych FBbdncar ‘}Pfjwlﬁﬁh pﬁoég%gli)oa iJhey

showed that t opnent al r anmed regressiof of t
vascul at urdepemiathen dyaeradbmgwmems ghereiiodkiives thn grébess cam legl wngtetdneivn of

retinal blpod vessels S ut o fromt reti.nal artery.
Gal e ot aldiars e ené?*ﬁlimﬁ% (2@62‘56 Heds "i 2}9 3fgﬁ?é?t ﬂ%@é%e%ﬁ?raﬁ of
Ang-2 res Lgrélﬁasllﬁv@f@%ﬁe@ﬂled%fe%(ftaﬁtﬂbdlhéshﬁatﬁﬁﬁd ﬁ)rﬂh%gpﬁ% 2f s'ébcrfdr%%a E)let he
| ynphatic vascul ature. Gale et al., 1-23 . Cene

rescue wi thSARgent Mer ¢.666.432 lsad I@frpBa@ﬂTCAPb]maUn@tPltheatmgNogé@@sﬁ) K4d29 ect s.

ropor ed (Nt SonPE i e iRl Hbuestit S ABECRR S BCh N rehE oo n

or in a vianelgomixippaks lA@rrgmpeﬁmrL/Tiermm@natl @6odefls the\tizhg kestitar QfructinRUnhérgBy
manmmary carci nona_and nel anoma in npuse npdels. Lin et al., Proc. Natl.
Acad. Sci .SUEMHECsgoRctxaiinhggpals fom epgigpenesiy. indyqers, aghVBEF (Thoalpny2- 78
(1997).  \asep! fhis denshibeshit Brklel s o ; ly
reduced. In ?&Idl tllsgﬁ %1 ?é% e T‘Fteze %E&Jg %%g’?%%e%feé:ﬁgﬁ?gle leinglt g%%r neal
sti nul at edhﬁwHMW@OMtin bdm:hptyrwmédjnotmecbina:ffetﬁwe ati-aincer tdeatrfi#dtn. | nvest.

100: 2072-78 (1 Furt her nor e, r an s team deno tr ted tha
addi ti on of Anjg@g] VRBE p’rsom‘esae g‘é‘éelrlu RRNFIE GhGEPS gd vgs

2006/ 06895&n8&zr{n§8@09&h%€g65maﬁbﬁpam QF et I@Lenaeewa%fs%oar (1997) 1 han ¥EE
al one. Asahara et al., Crc. Res. 83:233- 40 98) . Excess sol ubl e Tie2

recept or préEidudladAREd axaLesEINNGS TesEER] fodsitce @ Vraecmbbeersr@mbérﬂmgaasr well by iAng- 2.
roahaca. by ol P IR AR e BTSS0S0
(2001); Koga et al., Cancer Res. 61:6248-54 (2001), hepatocellular carcinoma, Tanaka et
al, J. Clin. Invest. 103:341-45 (1999), gastric carcinoma, Etoh, et al, Cancer Res.
61:2145-53 (2001); Lee et al, Int. J. Oncol. 18:355-61 (2001), thyroid tumor, Bunone et
al., Am J Pathol 155:1967-76 (1999), non-small cell lung cancer, Wong et al., Lung
Cancer 29:11-22 (2000), and cancer of colon, Ahmad e al., Cancer 92:1138-43 (2001),
and prostate Wurmbach et al., Anticancer Res. 20:5217-20 (2000). Some tumor cells are
found to express Ang-2. For example, Tanaka et al, J. Clin. Invest. 103:341-45 (1999)
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overexpression of the extracellular |igand-binding domains of either Flt-1
or Tie2 in the xenografts results in significant inhibition of pathway
coul d notwbeowospesasat ed by the other one, suggesting roatuSLes/ 0VE6EF
receptor pathway and the Tie2 pathway should be considered as two

i ndependent nedi ators essential for the process of in vivo angi ogenesis.

Si emei st S{ﬁjﬁﬁ Ca!ﬁ&ncﬁ_l%% ﬁe% od 0P %§%P3&m%13{§8f}1umlﬁ ét%ceﬂfu?a\f%r&ﬂ{oﬁa mor €

recent et al. SC| USA 100: 5028- 33
(2003) . | HO®I rElhs’tgndqp rapbrte@ﬂlade%mg%tsreezpmdsddhwlqlatomsﬂcfl ipdsmeor egilstiamt RNA

t t hat ficall i bit 2 ficantly inhibited
nbovascul AT ot (CHAE by Pl UOR. ¢ Bl afvestigh e Srothied - Spbedadiies. *'  ©
angi ogenesits,npdel v FHNYARY. LABLZN. 2@813@(1'2@?@2@1?1‘ E&hﬁetbéﬂ/r%nkhgﬂ mehate to

targeted binding agents that specifically bind ngi opoi eti n-2 and
t herei n i Aévieks i arehrod hamepindiyeasé sinsensngcineaiacilogairm el ghowt Kankacdmosns by

i bi 1 ol 0P OB AP ol g pE S BASa PRy Ploside M b IFL AR

i nduced Tin@de $hviiBiah] §H@rt &iéealsélﬁfee@ﬁlﬁdaﬁd pcafrawe@uoéurﬁmg 2Tanahgeeih, C@tdci ng
the effective concentrati on _of Ag £ 13] .One enbodi nent _of the
i nvent i on,Resh62:7 B34gae 000D menisechgdntel Pk 236 ﬂ’ﬂ'll?ng}s oh gpRsaRtGeE 0HPE CA2ET bi nds

to Ang-2 i T, gig@gmm f the
i nventi on%ﬁgcg; \éﬁp}yﬁ (10 lgaltyt%gllgga %h{elg%ec gaﬁlhat inds to Aﬁ%ﬁ% ' nd and
Ang- 1, andhal Mndrthatbid.%%,écrfgtha N$ﬂh€qmt1&'mtezvqn¢1ds1ghbpy$1aw ortheTherawesschody
may bind Ang-2 with Kd. of | ess .than.100 . .30 pM 2 pMor 5 pM
[0014] Th By f)%dé %zyPOéHHﬁSr‘iu%“ dsK ﬂgmhg hith Q@?&e%%ﬁjgﬁl% Wi ng

a conpl eﬁ%ﬁkﬁralnt M oHRRIc A rcNG  NEGLDRy a6 GBR oMyt WhANTEUF bRGeSRsfASs Bfehs hown
in Table 11. I's noted that those of ordinary skill in the art can

readily ad\i(mpwrs IpogibiRe ederession redt Aogs. WSeer Bignifioraipicsor Rahvaftdl@taaqoor

seaences oL oRL e Ny, | TROSLO0 STl DG 880N D e b

of the invemd g s@ﬁﬁi@ﬁhﬁ@ﬁreﬂdﬂohﬁdﬁkﬂé&%ﬂ@m&&b&@ﬁbn afd theomiliresessel iﬂeﬁsmyATCC
Accessi on Nunmber PTA-7258), 3.19.3 (ATCC AcceSS| on. 21 6 WO 2006/ 068953
PCT/ US2005/202l56 874l , Nefis e RPSFA@?@@&)%Q@O%) gdhepe agdis sugaess dhad A MufBRAR

PTA- 7259) d%&?feéﬂ?o%kPt%?&%%gat%h&%ﬁl?sé%&l Bpedst dysguissed 1n more det al|

bel ow. t "ano ment I's an “anti body that binds to Ang-2 and
conpri ses a |i dhe10jhai Recemilpousaieg ah egrldmoekduawionse modBRYenenpoilks hgroome of

1y oS D iavg: PR P mer Bty hon T GR @
anti body thad2)bi s, élﬁw%ﬂgh% A8 Aev SIOPREAEIRS pfoRRAMYd & bé’hcﬁﬁbﬂﬂleaﬁ?}ia%id

sequence haV| ng oné of the CDR sequences shown in Table 11 and a light

chal n am n@sqdatdresteqhm%@edwwphgccah@ e AﬂgeZ-éDRlcgélqééh@‘e@t@h]dWHOd vessatabl e
I n Certlal It(? uﬁrgﬁe?utﬁ%’%@e ce%{nr%p etl?l éélter e etch %@E’eﬁ%nﬂglﬁnﬁbm).

ant| body. Ion T8 an antibo

Cr 0ss- conpeiegaldoofouhd fet Agletion oARGE2 Mitils hhﬁoifouhdl ﬂeﬁumﬂ tlampattmcingan@f t he
invention, preferably an antibody conprising_a chai n_ani no

sequence HEGtg Wribe drmpléic opREULEHiTe Heds o6 HbwHeY |QF”T éﬂll 23 12680 ap?qeﬁﬁt
chain am r}gscﬂg'v&lﬂ?gﬂé’-qn&% PRYKS gyn%}ﬁttlg,f bkt 6t %n%ﬁ%'éﬁ&?seéefects. Gale et al.,

Dev. Cell 3:411-23 (2002).

[0011] Peters and his colleagues reported that soluble Tie2, when delivered
either as recombinant protein or in a viral expression vector, inhibited in vivo growth of
murine mammary carcinoma and melanoma in mouse models. Lin et al., Proc. Natl.
Acad. Sci. USA 95:8829-34 (1998); Lin et al., J Clin. Invest. 100:2072-78 (1997).
Vascular densities in the tumor tissues so treated were greatly reduced. In addition,
soluble Tie2 blocked angiogenesis in the rat corneal stimulated by tumor cell conditioned
media. Lin ef al., J. Clin. Invest. 100:2072-78 (1997). Furthermore, Isner and his team
demonstrated that addition of Ang-2 to VEGF promoted significantly longer and more

5



shown in Table 12. A further enbodi nent of the invention is an anti body
that binds to the sane epitope on Ang-2 as a fully human anti bodi es of the
i nventi onwopn@&fmesebl y an anti body conprising a heavy clrairnsasisneseati d
sequence havi ng one of the CDR sequences shown in Table 11 and a |ight
chain am no acid sequence having one of the CDR sequences shown in Table
12. [0018].. Fur . i } ti 1.nc e ngyoed_anal
antibodie%HF%%%gg%@gl |cggﬁghgfﬁ%lygﬁ}n%%ggofg%P%?f%gghg?grﬁﬁ%he'aéii odi es
conprise g199s3avyExdess nsolutip| EreBniarpioy pletieded ninndulntgi orf VE@DRIJuced

correspondi ng tQ canoni ca| | ass 1. The antipodj.es p ided herein can
al so incl @a%vaaaﬂé%}werbaiépgcﬁn%%ﬁwa&»t@m f-géﬂnf%%.—%(gﬁﬁggk-oﬂeﬁwt%é)
corres pon%iz.,f‘gc&;&)ce?ali’!@!}icgg?1%-@%8(1?999? oot Ghai huds OMRSITBRdnBEIakty  that

determ ni ng regi on correspondi ng to canonical class 2, a |ight
chai n conplverepiession pi thetextaiabivieg lizend-binding Gomays ebeithes fdinbiohdieZon the

canonical class.1 nd a l.i.ght .chain c enent ar | e 1.0 pon 3
(Core) " corrrsintsnft o Seui aiBlbdd TSRO W OCLGhRRART PR o)
provi des rgeidieds, fdkeamganitnge MBGHE eseptodbathvagiaapaheTia2-phtlfvimgstduld be a
patient sanple, conprising contacting an anti-Ang-2 antibody wth a,.

bi ol ogi calconsifgpdag gmﬂnéemﬁiﬂéme,dwé% el PH Bl DRECFEALN VHI BRINEERR1S-

bet ween sgj. ' NE;2 4 i e: ; ci fhdr ¢
erbodi mentinfRs! $pity SaledRad S IB3A, f30). € B E DR as g e recen

PCT/ US200puBU&fibs by BARER] el ai., Rrher Newrbddidmsnt /9 #00:602833 ¢2003).oMhdbsir
conpositions, |ncluding an ti body or funct] | fra nt thereof.. and a
phar _rraceutSfLE]é(} fyv a&c‘gegﬁg‘ﬁ%‘l‘tg‘?g’ﬂ R l.ease[r@ﬂﬁti‘ft %ﬂ?\i "I‘pt"frf}%tntﬁ%tr S%_W&S@?%BW?% of
the inventi,aniiped Wes-2n8Lhaem 9 inhisfiéEaédviSdutarizagad iddcedbRBFGRin Sk fa81 i Ng
from an angi ogenesi s-rel ated disease, including selecting an aninmal in
need of t rcemtealmicrémcket angmygkresisimodsl.- non- neopl asti ¢ di sease, and

adm nistering to said aninmal a therapeutically effective dose of a fully
human nonocl onal anti body that specifically binds to Angi opoietin-2

(Ang-2). [0022] Treatabl e angi ogenesiiavkelRYed di seases can incl ude
neopl asti ¢ di seases, such _as, nelanoma, snall cell qugéga,cer, qg - smal

cel | lung cancdP01%] i oRebodmessiy ol Bic wyarion el Yo faeetr ng RgFEs &4t unor |
gastric ( r . e ay : cer.
Bl adder cARASpCAtl BEBCE AnRLRTAL £8 Gk LA e O bl oD
cancer, caluaor geovethr , Meaharisad by wlankc ehis @sophageaiedcancionde, andead mand

k \ hel i.omm, . billi h i i N
bovel - aqaded B e mndanap PO et ol SPlSD e o B RR L AR,
[0023] Addp&icenatiee siasiie bl sn@basbd@lcaieNbE AhplahdteiR RBLIRE Shedkffective

i nhibiting Anglqp0|et|n-2 (Ang-2) induced angiogenesis in an animl. These
met hods i rroheriératisep£AngAg an ani mal in need of treatnent for Ang-2 induced

angi ogenesi s, admni st er i.n i [ j 2 ctive
dose of a fulljﬂﬁﬁﬂanngﬁﬁg%ﬁgﬁ% nkg%ﬁgﬁgggﬁﬁﬂg%gﬁﬁégggERQ#@#%%%§¥aq£ﬁ9
speci f i caltunddi #@i®olp the Gindls b Q04D afrdipidverits eAin ibimtits toTic2heY étnaerticr on

i nclude the use of an antibody. o

fo h i f I, f h
e e e gt b ot et on O e Tor e
monocl onal,,@nk body; SRg 915%) 'iﬂﬁiéilt%‘?}g%-ﬁ 48duke8d @@@Pg@lﬁﬁl%& (ARGmdbody may

Tr eat abl e angi ogeresi s-rel ate ases can | de neopl asti c di seases,
such as, bind Angiayitls alllof deb thab U0 pdAOeM, 2opMs M oc &pM.| ung cancer

glioma, hepatOﬁsb{

Zﬂl ar The antibody may comprise a heavy chain amino acid sequence having
a complementarity determining region (CDR) with one of the sequences shown in Table
11. It is noted that those of ordinary skill in the art can readily accomplish CDR
determinations. See for example, Kabat et al., Sequences of Proteins of Immunological
Interest, Fifth Edition, NIH Publication 91-3242, Bethesda MD (1991), vols. 1-3.

[0015] One embodiment of the invention comprises fully human monoclonal

antibodies 3.3.2 (ATCC Accession Number PTA-7258), 3.19.3 (ATCC Accession

T



(l'iver) carcinoma, thyroid tunor, gastric (stomach) cancer, prostate
cancer, breast cancer, ovarian cancer, bladder cancer, |ung cancer,

gl i obl astwomposameesaet ri al cancer, kidney cancer, col onPCRNISR005/0EHATTr eatic
cancer, esophageal carcinonma, head and neck cancers, nesothelioma,
sarconmas, chol angi ocarcinoma, small bowel adenocarcinonma, pediatric

mal i gnanci KemBad ERI7d60Y M0 SR8 CAT FAl jjent s,
t he anti bodi es descri be_):jmihere_i n@Caﬁ%cck%%éﬁﬁ%?eﬁ?&J?fggjéivg??gﬁé%@&gge
nedi camentbipdfo Apg-2ess disqussad inmeye desail bebwAngi opoi etin-2 i nduced

angi ogenesi s i ani , [ el i d. nmonocl onal . anti hod cifjically
binds to Angi 389?% n@t G \r(%\%-%ﬁ)e.mrl@%@ﬁ%dé&“o%@%‘?ypg‘ﬁ Eﬁ‘é?%oyg\&%%?nd
[0026] Enbmhiprised 8 lighit dteid ausing iaoid shaelcebegiteneCDR ebdpssih® oxpsEcihenal
anti bodi es that bind Ang-2 and affect Ang-2 function. O her enbodi nents

rel ate to Yeavenges FiAvEh hAePleAly- I seain sabediments tetantihady s arfullpdugpan
prepar at i afignJMddal Qﬁﬁjoﬁgbl e properties froma therapeutic perspective,

i ncluding high binding affinity for Ang-2, the ability to neutralize Ang-2
invitro and i n001%lo, andutthe ambbdiment os i athiabiiboddngha2 bindsicled Ang-2 and

angi ogenesci S. 1800274 In.a prefer r.gd enbodi nent, anti b(g i.es described herein
bind to ANGTPTISES ey chaniaghne il ApqUerRes hagkpe oneof the GhB SsauenseR sV iRbbi t |
mouse, chiTeld T1 @d a HumEdhaZLnRA0 bR udnb@hatise 6APENILE IR Qéc{llféh&g sﬁ%\gfiz
with a Kd |ess than, but not limted "to, 10_-5g10"6 10-7 10-110"1 10-10

10- 11 10- 12 Teble1ld. g cetainemigodineniniberaaibrdyos avially Bumeh eramodondfahiihody

and/ or avidi ' . measur e i, NExA(r) and/or.. ..

Bl ACORE( r )‘A,é it RAMHEIRR b o %Yprﬁ’(?gg%?n %t(é%é’% itﬁ%}l GOSSEY PaH o Wadine to
descri bed Awg-2i withnteufidly ibsalaat egtibodies i GOdEInvatioh! pasTeRLE ah ihleey
anti bodies, that bind to Ang-2. As known in the art, the antibodies can

advant aged98IsHE 2 R5Y Shaippsmano agd yequspea having ‘&Ec‘Pf&haqu%‘?ﬁb@n@ﬁ ghown
chimeric, ;RurBN 726nd ANEYIRTchb AdinB UITRD | ogli | S

i nvention ' descri beg hgl(rijéi nC al s%)errr)l?ow dgﬁ@éx?o{%?@%v%ﬁg %Eggﬁg%eggﬂ?hséeg@eﬁcgg
ant i bodi esshojvadre Jpblank®t hérfughtrognmeinthemfof tthe invemtort isem ammibady tHak piddyn&n
anti body that binds to qth Angi ietin-2 fam |y nenbers including,
not 11t &t £ e&%ﬁ"gﬁeo?}b?%lﬁe%ﬁ-‘ﬁ? %&ﬁ‘gﬁ%ﬂ} apifhpdies ofifhe M@PB%%?’%@?%W an
further embgBédyeRbmPAEAE N iea?P chalt kBAAY adifddeqhERISH ngSof @e PIBII Ng
to Tiez with Ang-2 with the fully human antibodies of the invention. In
one enbodiSAENCE showa innlabde il and taHieha shaib gaying iapidssetioence dvinguine aifi the s

Angi opoi et i to and neutralizes, Angiopoietin-1. [0030]

It will bed%%é?%%?%sghg?ﬂg@gﬁn%é iments of the invention are not limted

to any parti cul[é018]or nFatheaneabddibeosty «fr theetdvestiaf igen® atn@R @bnoclonal
producti on. .Fod'. gxa | e aﬁhe .anti-Ang-2 antibody nmay be a full-length

ant i body (Btedies,that %cg‘w {1 bied to Kinsipoistinge gyisasinghe sntibedishertypiseaynent
(e.9., a mabyy o cOhpkhRBiait) detefniadR bR ' i i

manuf act ur ed X‘ rom g h?l:?ri dorrla9 t ﬁat lsg%rltg%%g 1t ﬁé;ﬁ%}\f%%%gg%{%ggﬁ g%loglcal

r econbi narstasy 1 pridduatitiodied provhiad hhaen brmesisd inahelf arledy oliaih campfeaehedity t h a

gene or es. encodi.n h i body. 031] O her. enbodi nents_ of the

i nvent i on%lg{r%gplﬁl&ég irg%lf)gt %d@ﬁ%ei%“é Ohgmgmloeccﬁ?%‘gc nEiBRR iy Ankehts chare

anti bodi esoflpkeisnbedly Heeehiningtesban S CIvRY) Berréspehdihs do caHsal &l 8280 d Jight
W

mol ecul es encodi ng anti-Ang-2 antibodies or a host cell transforne
any of suChapsempienaéariy deleariningstegion 22@dRI)oerrespradingiodianerital elass e

i nvention ah& aalight chain complementarity determining region 3 (CDR3) corresponding to

but

canonical class 1.

[0019] The invention further provides methods for assaying the level of
Angiopoietin-2 (Ang-2) in a patient sample, comprising contacting an anti-Ang-2
antibody with a biological sample from a patient, and detecting the level of binding
between said antibody and Ang-2 in said sample. In more specific embodiments, the

biological sample is blood.



9 WD 2006/ 068953 PCT/ US2005/ 045657 et hod of produci ng an anti-Ang-2

anti body by culturing host cells under conditions wherein a nucleic acid
nol ecul e we 2e0qm833ed t o produce the anti body fol |l owed IpgT/USe@swesssng t he
anti body. It should be realized that enbodi nents of the invention also
include any nucleic acid nol ecul e which encodes an antibody or fragnent of
an anti body of in c1Ted

for increasing pre‘ﬁ ds Igfaﬁlgﬁ??lgg%%{eégbg@eflragﬁgﬁ ereg#ﬁ%lgﬁs ?{r?%l%% cted
i nt o host apeinkibodyoer famtlomeld@agm@dll.imtrc(rfnand[aolﬂﬁﬁhao%uﬁwllympemmhiedamnt herein

i ncl udes a net fp uci pg af f i n| ant i badi es Ang-

i mruni zi ng a n&ﬂﬁ%\ﬁ Eﬁﬂ Bl W ‘Hﬁb‘éﬂ mgpts 50 tg’f;n]élﬁ‘?nthnhé]?cg'éqe ‘gﬁﬁ cg?lé’for

nore ort h(ﬁfﬁgﬁv@ $1%ﬂﬁh@g1§1€%ni(hﬁa1fsﬁ t%nt Beh8ebgen003ahte@ igshs&Nhadaiapnt s
are based upon e generation and entification of 1isolated antibodies

t hat bi nd s§ ang %anwl i nﬁ@sﬂgofztre%ﬁlgntzfmgt —oepless erinen-negrdqsdicatisaaes;ahd i n
angi ogene I A

the ool og LupSiBhEth (s RRAR 0 RSB RRL AR M D A AR Ry P ROINEN,
and ot her e&hasod}emaea‘pfeﬁﬁbﬂlylﬁ1ﬁd§t@]Aﬁ>gmpdaeﬂn 2ihag2yrent of the invention

i ncludes a net f dLa di seases or condltlons i.n_which an

anti body pr epar@g2 S digegﬁgff‘edgtﬁ’é?%ﬁnﬁmﬁ selgfed | jdssepes o Cafedtdg hBEQPEAFEF of
Ang-2 in e | ood
o bl ood i’ TUshRPlcBnonl, SR SRRk e er fioiferhl LM h B RN AR of
risk factlmpstocajhmgr(bm& cafinding cthymid amdors gasgrinGtopfact) sewse prestase esent, ed
whi ch inv f identificat hgatra of the 3verex ress]ia.](g) f An?ci@f% USlLaE
anti - Ang- r?fr‘f |CB%°§fegvar’[aB(f§‘§TerA A8 B dPRe AEISH ERPIAsRRH TRl udes
a met hod fafhcerdkidgsypsinder, @olAN@dhédrOparRSa6 icahRE é%ﬁlﬁgbélﬂ:a?@iﬂérﬁ§ Sicad 288

Ang-2 in a cell by contacting the serumor a cell wth an antl-Ang-Z
anti body, el edepreafmpwspthgbemat ispgomas bﬂ@sser(ébolmglmmcmgnapr snat riegvel

dit , but t | t ed
cone 1 ons L ASLIE ANGLAGERSAL BESL AL 8 BRTRRR gl no, DUt ot Tim e

non-smal | cel | [bo28] CAﬂdﬁlronalgﬁmhmI&nelheﬁﬁﬂh@(ixﬁlehtid)lﬁfnc(ddb\t@dﬂ)odsaif@nlﬁ‘ﬁlﬁﬁg

gl i obl asto .. and. c nomi 8f the thyrqid, stomach, £rostate breast, -
ovary, ?pm‘?tﬂ’n By L& u‘l@ﬁdﬁ@}"ge&??ﬁ%h“ a&n"d‘lmﬁ]an hesss meél%f?qsvlé‘Pl)‘lld@I and,
and col Or eeletithg [aqp%ﬁimdlnuﬁ%'é@e& ecfgaﬁﬁiéﬂ?‘eﬂ;r’ AB® 1iRYRRE] Qﬁgnbg%le’sige%n@n
assay kit for det ecting Angi opoietin-2 and Angiopoietin menbers in
manmal i an atdnssla@gng tegalis animet a ﬁmaﬁumlldgfﬁeotv@cdcse of & Gully human monoclonal

angi ogenesj sz r ed. di The. kit jngludes an antibody that binds to
Angi 0poi etainﬁb%‘f %ergmrf‘% 1?8‘11’3’ ?3‘?8*#@3%' hlé“cif !F;Pe‘g]?%'gcti on of the anti body with
Angi opoi et i n- 2,[004]pr eBefiier chRIbBiRER of thd Grvemididigndé ﬁae@seeﬂ%hﬁnﬁh?/ o

anti body. In one enbodinent, the antibody that binds Ang-2 is | abe
anot her  er &R Preparationeo! mpdirapeny fpwthsrircatnens of aegipedanasis-yelaied idissases amant he

kit furth C / 5

det ect | ng PRaT PHEER: SiTRRRSLAN nhSadiyEsRR AR RS | SRR

| abel ed selreatable antdibgedysit-hdsted sdiaensant dani fnvlunizg nebpibitie. dReadesy ahbly ishe
anti body is | abel ed 'tefh mar ker sel ec ed omthe group consi stl n of a

f I uor ochr GRNoLRE, NEatANG A Ao E un,gavcﬁngga 8Maq tigpategelluianos7)
Yet anot hetiv&YeadinaRAt th'yftﬁd welgsr, M@@oﬁ% tcérﬁ:@f é)%tgé %mF%r&rst ancer,
conditions associated wth the éXpression o In a patient %y

admi ni st erdvagan cardes blp@del @nl:tceaenluelgfcelucmyghabiwmna,oéndameaml|oaAm; Ridney

nti Th nti
anti body. ca11066raco on oargcer panErth?dgancel elgophageal carcinoma, head and neck cancers,

mesothelioma, sarcomas, cholangiocarcinoma, small bowel adenocarcinoma, pediatric
malignancies and epidermoid carcinoma.

[0025] In still further embodiments, the antibodies described herein can be
used for the preparation of a medicament for the effective treatment of Angiopoietin-2
induced angiogenesis in an animal, wherein said monoclonal antibody specifically binds

to Angiopoietin-2 (Ang-2).



adm ni stered al one, or can be adm nistered in conbination with additional
anti bodi es or chenotherapeutic drug or radiation therapy. For exanple, a
nonocl onaWQ 20éd/gexsBonal or pol ycl onal m xture of Ang-2pamttisbadioexs1 hat

bl ock angi ogenesis can be adm nistered in conbination with a drug shown to
inhibit tunmor cell proliferation di rectly The nethod can be performed in
vivo and the p t i el

enbodi nment , @bf@hod%ggo%?elﬁ%nzp% %te}%t l?lg %%b%n%‘%r%agfﬁ%%?{so {neﬁgdo

di seases a'nltlbbdués thgt bindtAnpe2 ahd aiféce dhrioe? fumenpnh.a@thec ethbsédiasmss, rehitecto faly

mel anong, smal | cell lung . cancer, non-small cel] |ung cancer, g%es*rﬁ

hepat ocel IR ePEvAS2 cantibpdigiend APH-AWesta OAya@ae EHOnR ofrith

t hyroi d, r kindney,
col o, - and"oEEtt EBROS Rk GRS if Ad RE Bding S R AR 2
embodi rrenta,bﬂityeo mewtealizechng? aw videsaehinarivd, ging thé abilinief abibilr éng-Adhdutiedg a
container. The container includes a conposition containing an anti-Ang-2
ant i body, B’ BHckage insert or label indicating that the conposition can
be used to tregb2Angi qhga Sfeiged EhBdthetl, SR@ISRSesCbadr s ek AR Biraytot Ags-2
over expressi on of Ang-2 0039(]i I'n some enbod; ment S, . the anti-Ang-2

ant i body i withy dierhihighe pdianities 4K pathios nixampi RoleEaty 2hbi AI0YES: AAHEIHOT 3

cl earing t

[0040] Ye f&ﬂﬁ‘ianh%og%eﬁ aﬁﬁ%c}fth@txﬁ %ﬁ?ab‘fé %PML&BE %glg ?%ﬂltiqgilgsg g{&h?ﬁ?‘ég@ﬁ?tﬁdt he
preparati an, 06~ alO’FedOcZaﬂT@ﬁtl(f n0thea ot't, el et ! 3Gfl ]dl“ éM,SﬁSarguralngasr value

angi ogenes s-rel at dis ases I n one enbodi the a negi s-rel ated
di seases i'figCHde At:fgi“gy T ayidify mgasuEgRedy cap, &r]inﬁ?? ggﬁ@ﬁﬁ ‘g FOHXri al |

sal ivary gsbptorEENG. degérq;g@ylere(ﬁpl on, colorectum esophageal, thyroid,
pancreatic, pr ostate and bl adder cancer. In another enbodi ment, the

angi ogenesi s-r €0828]d dmmly,nonm@nbddunGMr desggibed |hﬁmﬂed1nt<3b1de$1el§<piwaét| c

di seases smal | eII ng,cancer, snall ceII | ung
cancer, glaln%ﬁgdle%é)ﬁg{agglgﬁrﬂ?g?ose (aP‘il‘%P ry> tcl,l %rjl():lg%g Rer? r%o OV I At eck
cancers, ne$Bbies icamtadvihihgediyly et aaﬁgmprearp@ly@m),,olsgasalohalbqn@ioolonal
adenocar ci noma, pediatric malignancies and (gl i obl astoma. 11 WD 2006/ 068953
PCT/ uszooavhms%ﬂmr{lm@ﬂ] apgygr 2ullys bamap mpsbediat Hepbadimenif ofghe invention

angi ogene Eﬁg!] i s expected to
i nhi bi t pa %ﬂl:) g}g’u%% og;gééfmﬁé%%g @&Cg%tﬁe ﬁg&{ gct as a potent therapy
for various ang[oozﬁ]nesmmdepemﬂ)edmnadt s dlsesyveBasi ﬂeasfullsrdiumhmamﬂmdyam

their ses tol o anci es, such as | eukem as honas
and mul t.ﬁq |<9Fr‘ef> ﬁg’ﬁa%@é{né%%b%p@ﬁ e Bicdwl; l}auk?is Ul ar

growt h CO”AﬁélQ}%l@cﬁl quﬂg'ﬂBE&@Hﬁ 3N Hﬁ?@b@@ﬁﬂ 4. A spudeesboditReEherein is an
non- neopl astic angi ogehesi s- dependent di seases i nclude: atherosclerosis,

haenmangi ormltlbodbaélnﬁin‘gpﬁefmlmdwl fomrmndlag\gmoﬁegr\mla Angag omlltlar’th’rﬁ\lﬂhorhﬁmahons
(e.qg. Hered m)rrh i c ;Jel ean actas

syndrone), Pg%s “pybi lélﬁe% grléllnﬁlle Y s exce 5| evlerw%%mon i qf‘f")gﬁg’b%dé tg
sarcomm, smrne&@hlozedsxng@dﬂoeﬁﬁtz; a@@ﬁlle@amds psaid rﬁa&trshze@yﬁlﬁgiﬁpdwtﬁmal uterine
bl eedi ng, follicular cysts, ovarian perstimul ation, . endonetriosi s,

respiratory disiop3Qs, Aswilk laesappp@iqt%do gmbadineys Péthennmlapy §ie§1°bé}ml‘@ﬁt s,
adhesi on ft(ar ﬂg} B&%cﬁﬁ? "Hntm fJan{H ?ﬁgﬁg&nﬁj 1n%H1rogeéfy§ﬁr%?:ﬁﬁ)'nt dr

arthritis, noviti's, osteonye pannus gro ost eo yte enDph|I|c
joints, i né)damptﬂattbas yntdachg-1 ahidoidy ousy bw edeHdestlf engbodye(@@t i havmg pmentmﬁnl a,

gl orrerulo hrl is), asthm, .nas ratio nary
hypert ensi ’felg toﬁﬁnG’Fltﬂi?ﬂ%é{% t}pg df gﬁ%t 9{?&% 65 In ddd KmmP‘

antlbody may be manufactured from a hybridoma that secretes the antibody, or from a

recombinantly produced cell that has been transformed or transfected with a gene or
genes encoding the antibody.

[0031] Other embodiments of the invention include isolated nucleic acid
molecules encoding any of the antibodies described herein, vectors having isolated
nucleic acid molecules encoding anti-Ang-2 antibodies or a host cell transformed with

any of such nucleic acid molecules. In addition, one embodiment of the invention is a
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retinopathy, age-related macul ar degeneration., |eukomal acia, neovascul ar

gl aucoma, corneal graft neovascul arization, trachoma, thyroiditis, thyroid
enl ar genmew0,20ed895Bymphoprol i ferati ve di sorders. BRI EF PESTRRAFIOGNSOF THE
DRAW NGS [0042] Figure 1 is a Western Blot showi ng that Ang-2 mAbs i nhibit
Ang- 2- induced phosphoryl ation of Tie2 ectopically expressed in HEK293F

cells. [OQﬂéi]locFiongf(fduZirﬂgSarﬁahﬂi{}ﬁngZ apfibRly BheuldesR K&asReNS enis! c%hﬁ@ﬁ@! p_of
anti-Ang-2 nmonoclonal antibodies on the inhibition of Ang-2 induced Tie2
phosphor yIV8ier@n . 2 ppger] agid guplecdeiis exprassrsl ¢ apriushidhe mgtibedyi Boltdvead by bot h

Ang-1 (to and. - [ h i ndi tg Ti.e2 in a.

doge- dt(apeir%(ej(g):]vtgﬁ ﬁ}heeé}gﬁf?? g%ﬁ%&g‘ﬁ %g].lgh?zg(ri )thﬁl%e dtil—)cr&gnflgﬁﬁ’%%hq:fndﬁﬁéo%alﬁ% a
Vst ern blindludshanyi miglaindiidinidlemlowhibhghapies eh aftibodyiriffghR®heef an antibody
phosphor yl ?E}'}jon of .Ti e-21 n Eahy 926 endothelial cells by mAb 3.19. 3.

| nhi bi ti o df® ARGIERRITBHPHE Phetfic a6l dTIOUONGSH OPHRBFSH &ri BArcPEND beddy o in
this syst eftibodiésoraRichRAENNGLNCERIT RidsRRR LS HBRAW ﬂifd}sa?fi%n% )&&é%lcti%hgur e s

is aline graph showing inhibition of Angiopoietin-
phosphor yl at i od0@R2] Ti eA2fugtheEampodizne hewith éldales cehlethddyofmptnddcihf. 13gh The

12 WO 200 68953, PCT/ US2005/.045657 . 1 C50 = 99nM . The x axis is the
concent r a'%ilf fgnr% o%n%rt%ﬁ(gg %gléﬁ%“éa‘?/dl%‘&“?}%%%am%% Wi ggmﬁﬂ e O Gritagmenh 0 49]
Figure 6 itkereofsafiiesiRior endit agthalBLOs sebi@enbéQd &t fpnhfsustdse of human Ang- 2
and Ang-2443. The upper nunbers denote am no acid sequences (diagramtaken

from Injune etl0&33] ~(QBsOymbetinpyts:are Bsdpporf hezehermiguand ieutifiptiay of t he
i i i i | | | D i . Th
hurmn rest oaar TRBIR o VE LT, IR e iR el

[0051] Fi guregiSgdnssisnelateil diseaws dsusk g8 eexgastio ip@hdes O Mnldbitiod B theigokichSEQ
ID NO 2), hu ng-2 (SEQ 1D NG .3), and nmouse Ang-2 (SEQ ID NO 4)

pr ot ei ns. aCtﬁ*ﬂg'aqr}@gg% CHOP tgfngp@]@décq@mng@,gp%eswng&m%ges&pﬁg G5Ertst

nut ati ons are 380 | NARGhE- erhiQRPRLNnt 03, - ' '

conpari son_of msg Ang- 1.1(SeEQ I Dénlﬂgfg%gﬁv%t}@r}ﬁﬂﬁgéyl%gégaggaﬁ%f&%ge
nmouse AngdpegssEQr condidpnsdin whisll dnuardibodApgeparedSEQldsBitNG: h&din iTheiliast ewhead

shows t he i for. hydr.ophobi ¢ | eader eguences. The arrqQws
defne. t neief eI b Rob 2im WA GR P BB roBReR koot G e e
solid ciroled @htivod bausonse fivetr Giodiniitd, 88dtRbRSot AR YRt BKEd §0RK
Mai sonpierre et ~al., 1997, Science 277:55). [0053] Figure 10 is a line

. al . :
gr aph den&%‘irﬁa@l?ﬁ@fsﬁoﬁ% élséﬁls.@s dud stpeingy Pt flispaseals pfossatadewpishsimvolves the
relati Onsmeﬁtiﬁé\é?l}aﬁ%!f %advegé%tp%ééﬁgﬂ lo?kﬁ@-g Sﬁﬁza“%lAﬁs%{g%fl rﬁ’ﬁ(ﬁ? 19.3, and 3.31.2

are shown. [0054] Figure Is a |1 ne“grapir showhg %ion of both
human (bl ack {0083&hgl es)otherd embodindndl af kihs qitaeegdn Anghudedi Ndindhotio fHruman
Tie2 in addose-.de endent mar]ne{ gtfxi ng mb 3.19. 3. 0055]1 Figure 12 is a
bar gr aph “8R8IV LB HHePsErFed Y ﬂé%?’?pﬁﬁalioéé’féx_ﬁlgl\iﬂaﬂe It gantasting
angi ogenesdrem Jria@ell &viteldh AfoNEs DhaBId e shd BErcaft de%lgmgt regdl S«‘isAR% the
nunmber of bl ood vessels ends where thé x axis indicateS the experinental
groups and- thieferred conditions include angiogenesis-related diseases including, but not limited

to, neoplastic diseases, such as, melanoma, small cell lung cancer, non-small cell Iung

cancer, glioma, hepatocellular (liver) carcinoma, glioblastoma, and carcinoma of the

thyroid, stomach, prostate, breast, ovary, bladder, lung, uterus, kidney, colon, and

pancreas, salivary gland, and colorectum.

[0036] In another embodiment, the invention includes an assay kit for

detecting Angiopoietin-2 and Angiopoietin family members in mammalian tissues, cells,

or body fluids to screen for angiogenesis-related diseases. The kit includes an antibody

that binds to Angiopoietin-2 and a means for indicating the reaction of the antibody with

Angiopoietin-2, if present. Preferably the antibody is a monoclonal antibody. In one

embodiment, the antibody that binds Ang-2 is labeled. In another embodiment the

antibody is an unlabeled primary antibody and the kit further includes a means for
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y axis indicates the nmean nunber of vessel ends (+/- SD). Figure 12B
denonstrates the effect of anti-Ang-2 anti bodies on blood vessel |ength
wher e t heww 2006/068958di cat es the experinmental groups andPChAISR00E0HRST

i ndi cates the nean vessel length (+/- SD). [0056] Figure 13 is a |line graph
showi ng the anti-tunor effect of the anti -Ang 2 rmnocl onal antibody clone
3.19.3, a in.a e

car ci noma dﬁéﬁcﬁg Ethe rﬂgg%ﬁ%d% ﬁﬁghg?ﬁbgg% 2 gﬂ? n |ca éllﬁh eﬁﬁ%}g 3?3611)1& days
post t unorangBbdy thapik an Taﬁﬂinmﬁmaaglloblhim yPlafelrﬂaly i@ antbedy 1ts M)emelamlt Bl mmrkestol une
+/- SEMin cnB. The Solid blac | es represent the st i atlon
t unor vol lﬁﬁ{@cteﬂafr%%@@}lemgsgﬂmé IShPALG 57 COAEEE, gﬂﬁjé‘?ﬂ% 185 it
injected wih ?cﬂfe 72 nonocl onal antibody clone 3.19.3; the soli d bI ack
circles repreg t post i npl antation tunor vol une nmeasurenents of mce
injected with a{ﬂO.’ﬁTé]ot yYet eoothen kembndineot yin@kds. Bethod§ GO5 8FatRigydiseastd Ari s a
line graph s rev nti.on of tunor rowt .in_the uman. ¢al on

adenocar ci$8 OE% %‘3“? g‘?”g? %Len%(é’éﬁSSWt lﬁ?%rm gipf’ﬁerithg?' gglflgﬂs(%?rg}g e tog
treated Wgadiet @ effocti@d Ambint18f K0 a@H-AngOt ¥iebodPNTHeOhnti-RebOAk@bod ht@n %eaxi s
i ndi cates the nunber of days post tunor cell 1nplantation and t axi s

i ndi cat es admnigiszas 2lomsyor co ba gemiristeggNg jcambirR Lot additigmaj éﬂtéi?qdiqqé)rgr aph

showi ng tu i bjt t

adenocar cﬁ%ﬁrrlé)g%%{gnégﬂl dr 1)&%%‘3@1{6?3%[&/08%%]&%?5@? & lﬂg%cl{bgl gg% %sr}léel&garlea%h
show ng prtwidénad miRfurd UfﬂAﬁ1gQZ( avittodien thdteblodHT: 'z’ngm@nesgg airt beadelinistdled ik axi s
i ndi cates the nunber. of days post ng{éor cel | rrgfl antation, and the y axis

i ndi cat es POHDRAR Wil drigo e o inkyoR topog el prelifgration diestlys Thy ’inﬁ@oar aph
show ng prc%ﬁqutﬁé?fbr&fed LANRL SHont ahé}lttlg'?re@@rlablyﬁa ¥&ARObAEdne Mg el %reB 2 o

tunor size indicated f mce treated w Omy/ kg of mAb cl one

3.19.3 or ermqutrmemotty@emcthndr obncarsi Bedyreafneptir ef :aﬁglog@lﬂlsba}at@r akpdgases
indicatin t.he. densit n

o < beadGTEe Bt it faite R trablRay et SRy sl Bty AR T o e gy

Resul t's frd’e\ﬁéé}Ot Rod-Bh@shobld aifh n@nu@l  glibela,C ovphiobdiulaet (Heds akisdigan.
DETAI LED DESCRi PTI ON 0060] Enbodi nments of the invention described herein

rel ate to ghobiasionitaland ptdikmas of th Htyreidn gtopgcinnpfostate} hreggireovarih ddaddsnt s,

the antib - g-2 toits
receptor, %%}t&@%@n%@%g# aﬁ@ and%g %ﬁl(’arﬁ{&zr% i &)lq%rg{; e fully human
anti-Ang-2 anti[oo38]es, Imndqcﬁlnﬁu katpdimeyparths i m’vsmidmtpravﬂes t rer apielst iodal |y
useful . Such nt| -Ang g ant i body p par atl ons <ﬁ ferably have desirable

g. m Eff

t her apeut i €4t @ﬁ%lretlp B AcT WG ocr?& AR ARG FHRRAPIHOSy CORIDE 3P e

abi lity t oy 0gHE bahliB&dy 38d 2 pafkagh t11‘15‘%11 cfi‘rl‘ﬂ)ei Hﬁlﬁﬁhﬁ kftaY tHeCcdnyshich can be
Ang- 2-i nduced angi ogenesis in vivo. [0 One enbodi nent of the invention

i ncl udes axseémtIMdyglt)g@(te&bﬂcld‘@dtd@ea@ﬁdharemmaldlbz/ébe pygyexressiom afderg-hot

bind to Ang- 1. not her enbodi nent .. the antjbogdy .binds t -2 and
Ang-1, but onl yoﬁ%ﬂtra 78U A ge mgrits, tﬂ Hﬁ%‘éﬂ%ﬂ&&?ﬁ% 5 ¢ mlsif’rli?cﬁ)

bi nds to bafiené\TeHEW@N By Alnidistrafich BE mei\mégea gt N iRehoOE X0t Af’tﬁﬂalmgnd
Ang- 2 to Tie2. 14 WO 2006/ 068953 PCT/ US2005/ 045657 [0062] Enbodi nents of

t he i nventdngihody Semitheblegd i sol at ed binding fragments of anti-Ang-2
antibodi es. Prefogi@bl ¥y BEoRLNGLSiIAORENL $is86F oA ShtiVaS -5 TaMbddY fymauman

preparation of a medicament for the treatment of diseases such as angiogenesis-related
diseases. In one embodiment, the angiogenesis-related diseases include carcinoma, such
as breast, ovarian, stomach, endometrial, salivary gland, lung, kidney, colon, colorectum,
esophageal, thyroid, pancreatic, prostate and bladder cancer. In another embodiment, the
angiogenesis-related diseases include, but are not limited to, neoplastic diseases, such as,
melanoma, small cell lung cancer, non-small cell lung cancer, glioma, hepatocellular
(liver) carcinoma, sarcoma, head and mneck cancers, mesothelioma, biliary
(cholangiocarcinoma), small bowel adenocarcinoma, pediatric malignancies and

glioblastoma.
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anti-Ang-2 antibodies. Exenplary fragnents include Fv, Fab' or other well
know antibody fragnments, as described in nore detail bel ow Enbodi nents of
t he i nverwoanos/@B®se i ncl ude cells that express fully humram/usneosoetses

agai nst Ang-2. Exanples of cells include hybridonmas, or reconbinantly
created cells, such as Chinese hanster ovary (CHO cells, variants of CHO
cells (for exa DA c (}I@% tha d : i.bdi i-Rst
Ang-2. Additi orrlng‘ﬁi]nf o%ﬁ}gsn%gbo th\lc}gtrigﬁ%vgﬂf)}? %ﬁ%n%lg?%ﬂgpigénggceﬁg?fg%d in
Ander sen amthgReizidgy thif @dudyculisy expec®di 1o orhilin pBihopkxsiniogion yprosgduddss -and 2
which is incorporated herein in its entirety by reference...[0063],In

Rd i on, BHEBHARG & IBRO AR, S, TEI o Dk P STar HORSRGT ity Borales
ant i bodi essofi@r nid@atdnad s aat@hseAMdenAdodc ambligodties aid usgbutentiay,
preventi ng1 Ang-2 nedi ated Tie2 signal transduction, thereby inhibiting
angi ogeneslygiphahes andempkiple myelpmdc il glsoomgiagienesindqrsndens n Exggpsiva vpisgtar

i nhibition - 2.5 r am. bi ndi i > ept: i €2 d.phihiti

ang-2 1 nauBgyt SaetER0Y, Bk geu! tor dpERERN el PUrdeErh R pialaRt

| oweri ng tdagiogtiiettdependamncentisedseon oficlAdg- 2 fatterdycledosiyy t ohddneanioma,

D seases that are tyreatable thr,oggh this i n&iébi ti ?n mechani sm inﬁd hl.de, but
are not |ilFmengiopnsiothalignian s epgioiPioras e yascuit  HAIOTRBARO N8 s AfPIedilay |

I ung cancefjem NRRioddTet dled@ldotab N IHHERN 68T OsBl-WRsRr  HERRIRS eI dHsarpyfdatyier )
carci noma, glioblcastoma, and cancer§ and tunors of ~ the thyroid, stonach,
prost at e, demdemas, sxaessivebhaitdrevwyth) fagosisit saregma,kiadn dyloidsolabargicangdema,

pancreas, sal.i var | and, -and col oregt al {;0 64 her enbodi nents, of the
Phvent | on TrEr e tPuge acsbe,Feehhd gt et S ubfobih iR
quantity odndoretrdsisN 8spitatdr Jdisiadss s asdles,. pdtiwnadsaderksit i@adialyshic puitints,
anti-Ang-2 antibodies along with the necessary |abels for detecti n? such
ant i bodi esadhg¥ien efoamatiefp steF Wt dfserny sbdpmangls Pigeryt ookesitee gheuspatoid  arthritis,
angi ogenesj.Ss-I. j i di e iC
i Seages. RaySsRtalenBe Y (iHE bRGhritt, RRRAEIORE, kParERByEN 1)
cancer, glinfegdoushepadessel (eut.aherdtitive phewaswian@imnerulphepibitagt asthmaamdsal

carci noma of the thyroid, stonach, ostate, breast, ovary, bladder, . 1ung,
ut erus, ki RAVERF; ﬁﬁ?ﬂ GRODGAH P B _%’&@Pﬁgﬁﬂi@{}%’(ﬁf rﬁfl%%?hya?fﬁp%ﬁllawl&t‘ﬁ?heuf0065]
Accor di ng @, Qe ASReGEIaRld hiaBulhN \WeRdHePtioh) eleBikdrfal QY holRds@ilar SREGIRI St

of the biological activity of Angiopoietin-1 and Angiopoietin-2 wherein the
ant agoni stcodoes goft bieavastolatibasionT Frdshoianghgioiditiaf thyreid2 enlesgep@nt, and
2006/ 068953 P%T/ Uﬁ.gootao 56(?7 [ 0066] According to another aspect of the
inventi on DRRARPT DHEViCEI"%E ant agoni st of the biological activity of

Angi opoi etin-1 and Angi opoi etin-2 wherein the antagonist binds to

Angi opoi etin-1 and Angi opoi eti n- 2.&)0067] According to another aspect of
the invention there i s pPREHAESSRIPIHININRTEE 3] NG ol ogi cal activity
of Angi opoi etin nd @{11%{ | 45} i ¢ tAGARL Shnibip H_a
conmpound. [00685061‘ one ﬁgggél ﬁ&yne?feﬁhgggg}?(ssﬁggtgk\% dAZI% an gnt agljolnf%{g of the
bi ol ogi cal indeatiphbtphooflathngefofiel edtopiedlyaaxghrodegi iofEIC293F-R1lsher ei n t he

Angi opoi etin-1 t agoni st ctivit d.t.he, Angi opoi eti p-2. ant nj st
Rotivity is conbided Vgt A iohbnndBEar B doe TeRbRe T e e oM RNt
there is phLeNsd&el %ﬂj@&ﬁe@%ﬁﬁh@ﬁhﬂ?ﬁrﬁéﬂkﬁ%@ ifNGEPPRD Phbéphbryl@¥nagoni st
activity and the Angiopoietin-2 antagoni st activity is conprised within
more than one W0felcul &igroGesp line srh dwetvounl indihitiohef bothsAna-biogestapin
ant agoni st an%fAﬁgr,lE (gcl)tgt)olrr? %Ira%ﬁj binding to Tie2 in a dose-dependent manner using mAb 3.19.3
or Tie2/Fc.

[0047] Figure 4 is a Western blot showing inhibition of Angiopoietin-1

stimulated phosphorylation of Tie-2 on Eahy 926 endothelial cells by mAb 3.19.3.

Inhibition of Angiopoietin-1 induced Tie-2 phosphorylation is observed in this system.
The antibody concentrations are shown in nM.

[0048] Figure 5 is a line graph showing inhibition of Angiopoietin-1
stimulated phosphorylation of Tie-2 on Eahy 926 endothelial cells by mAb 3.19.3. The
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activity of Angiopoietin-1 and Angi opoi etin-2 wherein the antagonist may
bind to: i) [0070] the Tie-2 receptor; ii) [0071] Angiopoietin-1 and/or
Angi opoi ewDrze@;068958) [ 0072] Ti e-2 receptor-Angi opoi et i NPCTAS@WSAAIGSDr | V)
[0073] Tie-2 receptor-Angi opoietin-2 conplex, [0074] or any conbination of
these. [0075] In one embodi ment the antagonist of the biological activity

of Angi op! 8t2—' ébni%a@’ﬁe %%Qiﬁ?%@&dnﬁe&ragﬁ%ﬂ oP kb § 99 %’%&HQH@ Slds &meﬁ%dtlhgr

Angi opoi et’i n- / or and thereby prevent Angi opol t| n-
Angi opoi etrespoaiseredi at ed Tie-2 signal transduct| on, thereby inhibiting

angi ogenesis. T ns of action of this nhbt ncl ude; i)
00 e hr ma g Widc Bt i o sl fiagtah &6 o DR SR e

bi ndi ng ofy ANgiapai gt 'TTfe]ilﬂpel hﬁ&bé@%ﬂ&t@ralmﬂ'd Beid se@MACAY (dhag}ar{l%lzeﬁ]ﬁ&h ndi ng
of the antagonist to Ang |gp0| etin-2 and inhibit the binding of

Angi opoi etlinjung et d.,i(R&0 LBERATEF 185508- 2, and/or iii) [0078] enhancing the
cl earance of oietin-1 n 9r i Qpoi et | i the
ef fective concgﬁpﬁﬁtl oir? 1851 A’ﬁgllﬁgp@(‘q’ ﬁ% %mo 1’21' %e%{ﬁg%pﬁ%t %%ﬁe/g@% f'abl e

for bi ndi nghitericl; tn@}eZule[(QQ@ID NO:ary mrlhmmtﬂeﬁﬂu@f(clohaﬂi @s SSAMTHAI Glaghient) O
ant agoni ze the b| o % ical activity of Angiopoietin- 1 and Angi opoietin-2.
16 WD 20067 lessoos/ 045657 [0080] Wthout w shing to be bound by

theoreti cal g@bé@ratk e SRCARRLRIR Yl ED cBRbAIO T Rullnt i, D00 02l

activity of An ietin-1 and Angi opol eti'n-2 can achl eve but
are not | il Néd 2),cyumanhAhg-2i(§EQoD Dinadi), r@daﬁomngﬁrrgabl(&EQ rIDlN@nd) proteins.

Angi opoi et h-2 to the rece Tie-2 hi bi.tion of An e and

Ang! opoi et [ 5108 GRS SiG2 Shiorsutraro AT G oG aCe P PR Tk

Angi opoi etin-1 ?OQ]AHQF%% otid 511 gminot RET lqledc8 Aok ags&nhef B6d8 A e (SEQ
concentration of Angiopoietin-1 and o?gbl opoi eti n- 0081] In one

enmbodi nentIt hék: &), kumpanohingd d(SER HA o s1ouss Anee @ dgiNNal 4), apd hyay of
A .
br ot o abi y e GRREHRY S Dby O8] sl DS RRLASRTP T WP e

Angi opoi etdeguénceAnThe arré\wg idefind eHei limids bflth\tlcbﬂéd—amﬂ ahd fi %nn@genFllﬂ&f (ﬁﬁﬁatihy t he

anti body is a palyclonal qr nonoc|onal antibody. Mre preferably.the
ant i body ikhes r?HE]I% AW éh@tqoeéeveda%tewrresldwéf@%géaﬁmfﬁ@ﬂ%@lﬁqu% a

fully hu onal yantfybody. Most preferably the antibody is the fully
human rmgga([:il gﬁ%ﬁ%nt@boﬁn 3) 19.3. [0082] In one enbodi ment there is

provi ded an ant[0Bsd]y \/\Aﬁlgthe B0nds tioe gleph dcammsegitgomeusy cmps—rezapiex&tmm aully

Uhero 15 HGRaERRE PaRP Yt s b BoNy HAT G T8 M CRuRB AL and|

prevents Apgiep@i.etin-1 binding to Tie-2. Yet another embodi ment of the
invention is a fully human nonocl onal antibody that binds to

Angi opoi etin-1 [&ﬂiﬂ]l nhifgure 1Anigi pa¢ erdph- shophieg) dehdbitipe -of tﬁﬁbéﬁﬁ@ﬂ}yﬂb&ckon
I
tﬂa(rjlni ngﬁ%il na%d!g;l&%e r!élpgﬁlyaf& %’g%yfﬁt%ﬁe aﬁ?lﬁlﬂﬂdﬁlgima%og?%gpenﬁ%ﬁl ess

than 500 pheamhsng (Y 3.100re preferably, the ant| body binds with a Kd
| ess than 100 pi conol ar re preferably, ant | body binds with a

Kd I ess than 3000 Bﬁﬂomﬁéau%wameaw efaéyseowhe@ ectftanpberies on MCE-/

cell-induced angiogenesis. Figure 12A shows the effect of anti-Ang-2 antibodies on the
number of blood vessels ends where the x axis indicates the experimental groups and the
y axis indicates the mean number of vessel ends (+/- SD). Figure 12B demonstrates the
effect of anti-Ang-2 antibodies on blood vessel length where the x axis indicates the
experimental groups and the y axis indicates the mean vessel length (+/- SD).

[0056] Figure 13 is a line graph showing the anti-tumor effect of the anti-Ang-
2 monoclonal antibody clone 3.19.3, as tested in a mouse xenograft model of human skin
epidermoid carcinoma using the A431 cell line. The x axis indicates the number of days
post tumor cell implantation and the y axis indicates the mean tumor volume +/- SEM in

cm®. The Solid black triangles represent the post implantation tumor volume
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binds wth a Kd of less than 20 pM Even nore preferably, the antibody
binds with a Kd of less than 10 or 5 pM [0084] In one enbodi nent of the

i nvent i orwohessess3provi ded a fully human anti body t hatrcCliusd@sieses?

Angi opoi etin-2 and prevents Angiopoietin-2 binding to Tie-2. Yet another
enbodi nent of the invention is a fully human nonocl onal anti body that binds
to Angi opdagtuieniredtsastimicohfetled vARDhORAINSL] rodoblBAH CRBLILE T Rne 3,19.3; the |
phosphoryl ation. In one enbodinent, the antibody binds Angiopoietin-2 with
a Kd of | &84dfpgk circlessenrsicar thenngst Implgntetipn afmeoratsilyme mipasuatichio dbf dricads
wth a Kd ks J . re preferably, the antibody

bi nds wtﬁhjgéﬁ%%@%ﬁgﬂg%%ggg{)%%% a%ﬂ pl\}) More preferably, the

anti body binds [0038) a Rguteeb® ishalindgraph chowingrpréyeMion bbtenqrebenahl e t he
anti body .17 WO §00%068953 PCi[/gSZOOS/ 045657 binds with a Kd of |ess than
20 pM - EVERARSPETAIERYALERma LAY o ZFhpgatynesdeh adth jier sizgindignted Bsanienan 10
or 5 pM [1Re8Elwitnosne, sEbori ort B6HBe 'céntp(f]l%{&igﬁ .ammr%&@m Batine

produces the Ii?ht chain and/or the heavy chain of anti body as descri bed
Pr e

her ei nabowamb dr¥sbpest ttieor pstbimplontatipr eudidles ytaxes indifates chainmeaandmor t he
heavy chai e hupan..nmonoclonal .. anti body. .More preferably .the
hybr i domavglruglg u?:a/esgﬂf emlclyllgh[i: 1%%5?%”33%‘} gpe tgﬁaé’%hsgéWyj%:Wé‘? grayth mbihitery y
hunan noneffeandlthaniibliodhumaid odn aderbcdrediont SW480 xMd@imalmel y the

hybri dona prodyces an anti body which binds to the same epitope or epitopes
as fully hunad0®Phoc| Ggute Lodt ispolige graph showigg proyeptionsoBBN®r gfOOBGNH tha one
enbodi mentyiher g, Josa P . He ugl.ei.cs-acl e _encoding _the |ight
chain or the hea%/ %ﬁg?(}r?egf %}%ega%%lgﬁg%lgﬁgsg t}gge)éw%reg?hdeéyseipﬁgtbmqr cell

Pr ef er abl ymplehietien,i mdptho i akéd iralicates| the tneatitdmophelatiee/-eSENGh Ngn3. h@iduight

chain or t:g heavy chain of a fully human nonocl onal antibody. Mre
pr ef erablg ? H@Iagn%ésgrﬁ)ﬁb%}}od"éﬂg 8“?{8’?:@%1 %%J%EB?OH grosihdn the Calcd arpepraihaadelyht
chain or Whe LAY Yize it fot Becd Hbdi¥a Wﬁﬁ@n@@&ﬂrﬁﬂﬁ'clolﬁ%&g%‘ﬂ%.@r&- 3.

[0087] In one enbodi ment of the invention there is provi vect o
conpri si n§ik ipRirpesantat iiibedy e Eiguee bYC ind earigrapsh iadicatirgrthi enkityarfaibaibove,

wherein the: .vec cades ight,ghain and/.or a heavy chajin of

ant i body g@“ﬁ%f?%ggmﬁgrg?ﬁ%B@%%ﬁﬁﬁﬁﬁg8ﬁn?ﬂaﬁﬁ8n%Hﬂﬁﬁﬁﬁﬁﬁﬁ'3@&%ﬁ%m?ﬁgghtion
there is pomuwildedOmgliQs3.12.8lhAbCR¥BEksSHioE Wil 8EEdbldsdoassll Bad counting

her ei nabove., terpatively the host cell may conprise nore than one
vector. [BY SWWEQHWPtion, one enbodi nent of the invention is a nethod of
produci ng an antibody by culturing host cells under conditions wherein a
nucleic acid nolecule is expressed to produce the antibody, followed by
recovery of the antibody. [0090] In one enbodi ment of the invention there
is provided a nethod of maki REBAILSD DESEIRIPOIGN i Si ng transfecting at

| east one host &ﬁIL V“ﬁébiﬁ | east. one nucleic acid nolecule encoding the
anti body as del®®Phed menswE hepyeatden Aescrihed Aersineredate 4¢ impnesloaelul e i n
sai d host a0l i { sai td I: t ot her
aspect of the fﬁ@%ﬁﬁ?@%ﬁyﬁggg-?Eqﬁﬁgj?ggﬂﬁgmhﬁgﬁﬁ%ﬁﬁ%@%%ﬂ%ﬁgghgggﬁbwahe

bi ol ogi cainh#ut theitiyding ofdgigehtsi 4 raveftonritieAn @ithecintiddiméehts o0 R insertihn

admi ni ster]| a nt.agoni st .as descr.i.bed herei nahove. The net hod may
i ncl ude slé]IC{el'gitei %&%aﬁl%wtli‘ﬁngigeam&ﬁﬁsea%% r?{“tlg?ffy direRaaiions o (thpt edre
angi ogenetiefapeatidlly adefui S8 anf0A 02 SatiBo ANhi¥PArafortsNRE RPN hedd h¥sighiect i ve

dose of an antagonist of the .
therapeutic properties, including strong binding affinity for Ang-2, the ability to

neutralize Ang-2 in vitro, and the ability to inhibit Ang-2-induced angiogenesis in vivo.
[0061] One embodiment of the invention includes an antibody that binds to

and neutralizes Ang-2, but does not bind to Ang-1. In another embodiment, the antibody

binds to both Ang-2 and Ang-1, but only neutralizes Ang-2. In another embodiment, the

antibody binds to both Ang-2 and Ang-1, and neutralizes binding of both Ang-1 and Ang-
2 to Tie2.
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bi ol ogi cal activity of Angiopoietin-1 and Angi opoietin-2. 18 WO 2006/ 068953
PCT/ US2005/ 045657 [0092] According to anot her aspect of the invention

t here i s woavecdesbsa nmet hod of antagoni sing the biol ogi cacTaskeosios3csof
Angi opoi etin-1 and Angiopoietin-2 conprising adm nistering an anti body as
descri bed herei nabove. The nethod may include selecting an animal in need

of treatnent f sea 5 . adm ni i aid
aninmal a theragggﬁlcal ;ﬁ/fbe ”é%ml (\)/e g%@%ﬁ{g&gﬁoé%olggm\?ﬂib%&ﬁ%ﬁ%%g%?ses
t he bi ol ogifeati-/apt? witibhodads. Angfeaply] Bicibindingfrdgriags aaledtedifrdm DY ABhan
According tQ ano her aspect __there i ovi de t of treating

di sease- reaPHt‘gl?:g élnad’i iBgdiges | EX‘?Iﬂpléryngr?r%&Fm&dﬁgPa%irg;(g%ozfgm% ety ey know

t her apeut igabbay 8Eheas acaABmslat inGhoRNicdt BRI SEmQBdlmﬁtsmﬂhQ%\%ﬁi ion

activity of Angiopoietin-1 and Angiopoietin-2. The method may inc
sel ect i ng akse iasudecelisnthaeexpress fulle humenentitwdies diggimsisdng-al aE)@dlpée;sgofcrgﬁmem S,

ant agoni stire Aot St QBB BIARE SG0 5t B GOl st i - 2.

[0094] AcqoHd)nglsovaimiher GIsDeastls t(fa)ereegam@epnmyiaﬁd NSEhapdiat p}c;cﬁ@tel ng
di sease-rel ated angi ogenesis in_a mammual conprising_adm ni stering

t her apeut j2albodies against A2 an%@ﬂ#‘t‘m@% infArmaation eyt Whiiass aﬁ%ﬁﬂiﬁééaﬁ he

bi ol ogi cal Vi i may
el ude. oar St b olio®on, RTIRERP (R4 CrRAF SRR Shldnblod S5 Rir el

angi ogenesvlsch mnnbcmpbmﬁedilbmm mgtstantlsfaytiymfemsmte a therapeutically effective

dose of an anti tago es the_hiolo |Cal tivit f .
Angi opoi etin-1 [Qﬁ%x!mg g‘?ri‘ an%O% @t%lﬁf'bllfo ATERL “élarﬁlﬁ?‘%‘fse?%ﬂs%g one,
or can be thadninfibsdiey a5 tté’zmﬁ ARk OhtiviAhB- ﬁ%ﬁibbufée%lre awfhlbﬁﬁilp?éveﬂﬁn%er

chenot her apeutic drug or iation therap [ 0095] According to anot
aspect t hee-2 smpdigtprdddeZa %tahomar@duqtm,att q‘:rgby oahxbetnng rngiogemasisl  The

ant agoni st SElOF0f ol HRARGH LEGiiheluds LB of FPURRngR e & - 2.

The et hodts 1B&ptdrn¢“ieadﬁﬂlﬂﬁhe@bf !Aglg@ﬂmdﬂcteﬂﬁf ied @1@@1@&% @ ehh@RbdRMaradnes of
cancer, and adni‘lnl stering to said . animal a therapeutically effective dose

of an ant A5 SPEIGH (9T AREafin PERSIVE HeonsPsTabign cefi Angdk ifer byldéﬁg to Tie-2.

Angi opoi et J

al one, ornl%ghgesgtggta m n?@?g?&%ﬂﬁﬁ t%%ﬁ@ftﬁgél?g%@ﬁﬁ%ﬁ??ﬁgﬁ i onarg 13{ El{t}ﬁgd I es or
chenot her apencoplpstial dugasm, gughliagt melandher symall clDDBG] cahcap nain-sgall aeAriahder
aspect there is prov a.nethod .of treati cancer in a manmmmal

conpri si ng*Hdhi gligya eb?ﬂ? cgultﬂﬁ%ﬂﬁ’ﬁ&ﬁafc&%qniwy g@%‘f’léétf’?“\?e “éilrﬁﬂﬁ?rs pd Brnoty af i hody
whi ch ant augs)ﬂizyz@a ktbabh,0bh0gheabraast bvartyybpaﬁd&nm@p%&ﬁg NidnedN€olon, and

Angi opoi eti n- The met hod nmay i nci ude " sel ect i ng an animal in need of
treat ment PRRsreasasidivpry ginedl. andpolatestobr i ng to sal d animal a therapeutically

ffect d .6/ 06 3 82005/ 045657
gnt Sgoln;/gesotsﬁé% ill oS‘p%:HaeF g%tl VI ngl oeﬁlolf)gt 81% (ﬁ%lgnﬂﬁb‘i 6‘%%‘?’%35

The anti bepyrificdy deeratiing t}&tcﬁraﬁﬂtyaif@n%—Z 0f a ®&ylogleal AgNbIY. STHRS Kbkl lﬂt can
combi nati on 1@4@ th addl tional _antibodies or chenotherapeutic drug
radi at i on N gYI-Ag0d AntiRediss long tharibt Hiseesagpe babelst fQThée‘ieWtﬁthll@ih

there is prEWdSERd s &ﬁgnosﬁf: a ﬁre%g@fﬂl &t scfgen#ac%r%ﬁogeﬂ%l§ﬁehat bis¥dsb

Angi opoi etin-1 and Angi opol eti n- for the nmanu carren for
t he treat mohtding, hiitswadanitel t, edoplagiicodierresy, such as, melanoma, small cell lung

cancer, non-small cell lung cancer, glioma, hepatocellular (liver) carcinoma,

glioblastoma, and carcinoma of the thyroid, stomach, prostate, breast, ovary, bladder,
lung, uterus, kidney, colon, and pancreas, salivary gland, and colorectum.

[0065] According to one aspect of the invention there is provided an
antagonist of the biological activity of Angiopoietin-1 and Angiopoietin-2 wherein the

antagonist does not bind to the ATP-binding site of Tie-2.
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[ 0098] According to another aspect of the invention there is provided the
use of an antibody which antagoni zes the biol ogical activity of

Angi opoi ewDreeds/msab3 Angi opoi etin-2 for the manufacture etCraseediosmsent for
the treatnent of disease-related angiogenesis. [0099] In a preferred
enbodi mrent the present invention is particularly suitable for use in

ant agoni zi ng Angiopoi eki n-1 _or i,0n0j et i, n- ¥ | e j umour
which is depeng@m&?al o}r‘l‘%é,&%i?g itﬁA%gﬁ)e? Agﬁédénolfiz%lf: 21%]%2%&& {g%e.?e \[Mo%b(ﬁd egn%?her
enbodi nentanffodikeof ihedidlogival ativigtas Angiasdetin-kiand fAngioptdstac? iwlgrein the

Angi opoi etin-1 and/or Angiopoietjn-2 in mammualian tissues, cells, or body
fluids to asiagerp FRds tg AIRERPOHELr 5 A BT8R0 dases. The kit includes an
antibody that Giide !RcAREhORG! Sldifk lasod ar nANGlvRRInCHIcR: Js BRStidkdTRANS
for indicating the reaction of the antibody wth Angi opoietin-1 and/or
Angi opoi etantag@nisi 6f {ie ddelogicallmdivamt afbdugiopastinbé ad Amgiopdietim? vreréibdbly. | n
one enbodi nent,. t.he antibody .that binds Angiopoietin-2 is |labeled. In
anot her e%@ﬁ?%ﬁn?%coé?ﬁw%gdy is an unl abel ed primary antibody and the

kit further ingd¢gsjes m RABRLOAMeHETRES isNgotided RAI aidg¥nRbF ldlioldgitabne
enbodi nent, the neans includes a | abel ed second antibody that is an,

ant i - i nmuredyithof iAngicpoistiar hishg Angiopaietin-Boulerpia thapAnEaDiptinl s2niggoRst
selected fromthe . i Shi - - 0 -

ol onucl 150" i G426 HRESRREH el Al PSRN i SLAHTRE, In

f eat ures, aanghethagive ickdodgat dherg iaptdvidudgar? antagdnisiodhesinathe Aorghapodkenh-1 n
additional detail bel ow. _Sequence Listjng éOlOZ] .Enbodi nent s of. .t he

i nvent i on AHEPHFeANEY 4pa Ehe PRZIORPIC AR 28220t 45U TR $raRtsgd FEERMME Tabl e
1. This t the identification nunber of each anti-Ang-2

anti body, qg%%%%q{v?\n&% lﬁ(%'he SEQ | D nunber of the correspondi ng heavy chain

and |ight chai f0¢@es. I2ona\GnBOQI6I06 §BE3isPATViIdsE @O 5MHeBY of [l bgjogket h

anti body has bee i.ven an.identificat.ion nunb that includes,either two
or three r?ﬁf%’g}f %pé‘g%%?qé?tgﬂ 1893&?5108?16% X %@%Flﬁgﬁe%q?ﬁn&t = H%rdog)t' of the
anti bodies, only two igenti L(‘jooqa}i onhOT¥EFseptsgpar at ed by one deci nal

point, are listed. [0104] wever, in sone cases, several clones of one
anti body were preparedi) Al t H9Tgh t Hsngiorpictan-handor Argipprigtit-€al nucl eic acid
and am no aci d sequenc as paf.ent.. [ . sg be listed
separately, with the cﬁ@ne Hgﬁgkr ?ﬁggégtgg“ﬁgﬁﬁ?%%aﬁ%%g§¥p%%’§he ri ght of
a second deci mal poi ntiv)Thuf0078pr €EkMepbteptdrirengiomliain? ainglexand ami no aci d
sequences of antibaqdy 5.35 are.identical to the sequences of anti body
5.35.1, 5.35.2,08fH 5 emanyc o ok MESBEQ D 1D No.: Sequence NO

Nucl eot i de seqt}g&m engp R0 ehBEdM At atigé et RYhR0 & tdeidlegvn ahdiify gf 3.1

Am no aci d sequence encoding the variable region of the heavy chain
Nucl eot i deAsgoprecioe] end odligigpaitten-¥ andyabind toetygiapa étin-heanidfog Mingiepeieting2

Ami id di th iable.. [ f.the.light .chai B9
Nucl eot i dem Qi Bie Bh S Pie g, ArEigriEt-d greh AP inga e Tiery

signal transduction, thereby inhibiting angiogenesis. The mechanism of action of this

inhibition may include;

1) [0076] binding of the antagonist to Angiopoietin-1 and inhibiting the
binding of Angiopoietin-1 to its receptor, Tie-2, and/or

ii) [0077] binding of the antagonist to Angiopoietin-2 and inhibit the binding
of Angiopoietin-2 to its receptor, Tie-2, and/or

it) [0078] enhancing the clearance of Angiopoietin-1 and/or Angiopoietin-2
therein lowering the effective concentration of Amngiopoietin-1 and/or
Angiopoietin-2 available for binding to Tie-2,

[0079] or any combination of these, sufficient to antagonize the biological

activity of Angiopoietin-1 and Angiopoietin-2.
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3.2 Am no acid sequence encoding the variable region of the heavy chain 11
Nucl eot i de sequence encoding the variable region of the light chain 12
Am no aciwoxeguesese encodi ng the vari abl e regi on of thePcirgistoosioaicnr 13
Nucl eoti de sequence encodi ng the variable region of the heavy chain 14 3.3
Am no aci d sequence encoding the variable region of the heavy chain 15

Nucl eoti de seq e i | e I . i ]

A o aci @ sequiis engadeitbifeiEbt Bt BB oSl riilond
Nucl eot i deysggeie ageg@ngndf tg Hiblegial dcaiblie of Agipoiefintlhmdheagiypattiai-A cd8
3.3.1 Amino acid sequence encoding.the variable regi.on aof the heavy chain
19 Nucl edeiaghiceedinehis. BHcBa AL s jer inhbrton, %frg‘?lgﬁli}ngp?ﬁ{hglqnogqﬁw-ﬁﬁaé] n 20
Ami no aci : ' var bl Y Hoidinel bh@Mn hdin2d
il cot | deBagaenats BTRHAe b Tig S IR Gl 88/ Goidinel b ek e

3. 3. 2 Anmi nodwged dis-@qugratieg.conc odigaged: tlearaned abBagiopgictin-lodnd hagleeaiglinchai n

23 Nucl eoti de sequence encodi ng the.vari abl.e r.eqgi on_of, the li.ght chain 24
RO TR kg S et St s g B L e
Nucl eoti de sequens§ enEOEhdIBmbEMAS iRR) & Frogided aafantdpenizea¥ yhechialdpicdf 3. 6

Am no acid sequencé encoding the variable region of the heavy chain 27
Nucl eot i dacEsitiuehdengonedriinng apfeAngiPnaadine? Mdiren tBe apkgonisy it 2 RElbedg

A no aci resf%&%grn%% e%ﬁ)gg# Eg a%%erova%zlggmz@ th& %&oqgé?ig%l %cﬁgit* g %1%%1&%1{%%

Nucl eoti dé " Sequence enco e varl e regio eavy 3.7
Am no aci dn8eguaieotniaadlimgittdend ar viabl refegibdy thef artttibedhénwypotyrdomal 3t
Nucl eoti de sequence encoding the variabl e regi.on of tE%_ii ﬂ% chain 32
Ami no aci dawgleeabatbrdpdMyge PHICEY; 5|a%tﬂ?%’§i 1§ & TBeRactRa ?18 dypad oy 21

WO 2006/ 0 ﬂ{ U Q456a11y Dushe HddelonRauaieay eNoL pafdhsyvagi abl e
regi on ofﬁgﬁgéﬁFavf §ﬁ§$§93§ SEéyAnino acfd gequence %ncoding&tﬁe zariable
regi on of anhieodieiavhe fulizhnmas madocloedtantdbodedli@dce encodi ng the vari abl e

region of the Ij chain 36 . Am no, aci d. sequence engcodi ng, t he.var.i e
region of the ﬂbgﬂ% chgiﬂn%gmm &1%8b eﬁéw§ggﬁ§ﬁ%3n@ﬂ§%)WH%??Egn%gﬂkg %e
region of shhee R@fy’e\’or%%ﬁbf)’bs%gf@lﬁhlﬁﬁaﬂﬁoﬁé‘dlﬁqﬁ&ﬂ%ﬁ?@.l@f&om ng the variable
region of the heavy chain 39 Nucl eotide sequence encodi ng the variable

regi on of the 10834 chii anetembagimest gt ihe Beepivncherse currHged pdullmhpmgn e
. . o . . ; ) .
o o of alod B0L piERE A on HELF bk SR BRAUSREBARTALNAGILNG TES! A ©

regi on of e ain ence encoding the variable
regi on of dnbgheheavydiateat of #H3 inntdbedtd félydemuanaenceinmataniibotin¢hay didakd e

region of the light chain 44 Am no acid segue ncodin he vari abl e
regi on of AMECRIHY 1 cHgi MBS REEIcBEER g §E@ﬂ§ﬂ§§*ZN@HﬁPW8Y%ﬂ8nva &BF e
region of %&%dﬁlﬁéﬁ}’th@ Qﬁtiﬁbdﬁzgi&s%gﬁw&i@?hqthsaem@ﬂ%@s BRE 0 GaRdmblaemndy. i abl e

regi on of heavy chal n Nucl eoti de sequence encodi ng the variable
regi on of Mhe piefgnablyghthierandiBodsAbrinds veith @ KSédessriban 60¢ piiomeplathe@Mar IVdsE e

region of th L ght %ﬂ in 49 . Nugl i de_se nece e cqg' g.-he vari g;e

region of Rrﬁ‘gra:l?bg\%e ﬁ!oﬁy Bfds .Wi‘% af\‘%&?. Sgbaing%@éﬁ(i?&og%r %@oé\l& g pfr‘g%]_fav riabl e

regi on of fendiRAYbiERAih SEKd 1M4GhA030 SitoBERHEIME BBEOsefRgbIYIehy aitiball e

region of the Iight chain 52 Am no acid sequence encodgng the variable

regi on of hinds withhltKacofdpss than 20 pM. Even more preferably, the antibody binds with a K4
of less than 10 or 5 pM.

[0084] In one embodiment of the invention there is provided a fully human
antibody that binds to Angiopoietin-2 and prevents Angiopoietin-2 binding to Tie-2. Yet
another embodiment of the invention is a fully human monoclonal antibody that binds to
Angiopoietin-2 and inhibits Angiopoietin-2 induced Tie-2 phosphorylation. In one
embodiment, the antibody binds Angiopoietin-2 with a K4 of less than 1 nanomolar (nM).
More preferably, the antibody binds with a Kd less than 500 picomolar (pM). More
preferably, the antibody binds with a Kd less than 100 picomolar (pM). More preferably,

the antibody binds with a Kd less than 30 picomolar (pM). More preferably, the antibody
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Nucl eoti de sequence encodi ng the variable region of the heavy chain 54 3.13
Am no aci d sequence encodi ng the variable region of the heavy chain 55

Nucl eot i awoeaussese encodi ng the vari abl e regi on of thePCirgistoosiaion7 56

Am no aci d sequence encoding the variable region of the light chain 57

Nucl eoti de sequence encodi ng the variable region of the heavy chain 58 3. 14
Am no aci d; i i r.eg f . i

Nl oot i de” EEgan SaEnasa e ¢ hEM by Ao dBlgm ARpag MR B3

Ami no aci dfdesyulemcld @rfcgdi ng t he variable region of the Iight chain 61 3.15

Nucl eoti de seq encodi n he. vari.abl e reqi of the light chain 62
Ami no acid seqﬁ@ﬁ@ en@baflﬁgn‘ﬁ?ﬂgm%ﬁgﬁ ithegg &8 P@gf%ﬁ %LY‘?‘H@HH Epi"ﬁﬁ?‘?? rg‘g
3. 16 Nucl eoiht dBaif @HEBPGR RACHEhNE JrRBLHYGT AldBcriral 1IRReiffbovBe PrifBfAblyCinai N
Am no acid sequence encoding the variablé region of the Iight chain 65

Nucl eot i déivbeigormnpeodiseoticdipht pleaiy and/aibihe heagi drrinpf & Hidlhkawyn vleapdosd
3.17 Am no i e i . var.d abl .eqi on. of .t h eayv hain 67
NucIeotidémgéggénceﬂgﬁggﬁﬁﬁgﬁ%ﬁgggggﬁg %gh%%éﬁ%ﬁg%?%?ﬁ@np%ﬁhficagyﬁﬁ%ﬁ
Ami no aci tfseguiiiigemanaodioigclonsl waibodhl 219.8933L @i 5.8&83) | gtermatiaéln GO
Nucl eoti de ze uence(gﬁcoding,the vari abl e region of the heavy chain 70 3.18
Ami no aci d'% saa@ﬁdgo EDHAN FGtiboly Warchdunds Foeglieoﬁﬁmﬁf CPLIQBE 198 £ ORSE A ity
Nucl eot i de,3eauasitRIFAFAHINIEy NS 3vaniall £g4 g9i on of the light chain 72
Am no aci d sequence encoding the variable region of the light chain 73
Nucl eoti de sequéf®@ enbodinembdemertirtherblieprorgicdn mkldheidhemaculshaicodind

3.19.1 Anipo.aci di ng .t he variabl.e regi f th hai
75 ot edbt HEEsTE b BodRaBhE D On A RPaRY & PEsTER BreRboTs eIl n 76
Ani no aci dh&eqypieRlce AGRMisidadid tro¥iticadledinh g tice @ thiil @r kicH¥av ¢ BRdif of

3.19. 3 Nucl eotide sequence encodi ng the variable region of the heavy chain
78  Ami no faBy dusugusaeeclernd satibedit h&laramrefisrably dgrons providrd haaolpiccheidn 79

Nucl eoti d ' t he. vari egion t 4. ght ' 22
W6 20061 0dBIEe R EBR08) Dot B ACh b G¥aile L lnc Rx it FORORR, e
regi on of dnkibody he.3chai n 81 3. 20 Nucl eoti de sequence encodi ng the variabl e
regi on of the Iigﬂi chain 82 1.no acid sequence encoding the variable
region of the | P8R ch b Pog3em ?Eﬁipgéhgeﬁﬁgﬁgﬁl@ﬁ%%d?h@”fﬁ%dW%ﬂWQ@Fe
region of GberREBVY nediat Bcfimateddic AN nedidsths SR LA A B I h&EinY, 3 abl e
region of the heavy chain 85 Nucleotide sequence encoding the variable
regi on of vehor bigpldes ¢ hghtrehgth andfrir adieasi chageofirarragbedicadieafiged hecinabiwbl e
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[0090] In one embodiment of the invention there is provided a method of

»

4

making an antibody comprising transfecting at least one host cell with at least one nucleic
acid molecule encoding the antibody as described hereinabove, expressing the nucleic
acid molecule in said host cell and isolating said antibody.

[0091] According to another aspect of the invention there is provided a
method of antagonising the biological activity of Angiopoietin-1 and Angiopoietin—2
comprising administering an antagonist as described hereinabove. The method may
include selecting an animal in need of treatment for disease-related angiogenesis, and
administering to said animal a therapeutically effective dose of an antagonist of the

biological activity of Angiopoietin-1 and Angiopoietin-2.
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or can be administered in combination with additional antibodies or chemotherapeutic
drug or radiation therapy.

[0096] According to another aspect there is provided a method of treating
cancer in a mammal comprising administering a therapeutically effective amount of an
antibody which antagonizes the biological activity of Angiopoietin-1 and Angiopoietin-2.
The method may include selecting an animal in need of treatment for cancer, and

administering to said animal a therapeutically effective dose of an antibody which
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[0101] Further embodiments, features, and the like regarding anti-Ang-2

antibodies are provided in additional detail below.

Sequence Listing

[0102] Embodiments of the invention include the specific anti-Ang-2
antibodies listed below in Table 1. This table reports the identification number of each
anti-Ang-2 antibody, along with the SEQ ID number of the corresponding heavy chain

and light chain genes.
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dupl exes.

[0120] The term "ol i gonucl eoti de"

The terin includes single and doubl e stranded fornms of DNA.

referred to herein includes nat

urally

occurri ngvoane/oseedf i ed nucl eoti des |inked together by matrasasosp4ssTurri ng,

and non-

Pr ef er abl y
pr ef er abl y
d i gonucl ¢
ol i gonucl ¢

of a gene

ol i gonucl ¢
referred t

term " nodi

nodi fi ed ¢
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| i nkages

q

v

natural ly occurring |inkages.
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A igonucl eotides are a

conprising a length of 200 bases or fewer.
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preferably honol ogous if their amno acids are greater than or equal to 50%
identical when optimally aligned using the ALIGN program It should be
appr eci atwo 200vat84shere can be differing regi ons of hompCogys2eusiolsen7 t wo
ort hol ogous sequences. For exanple, the functional sites of nouse and
hunan orthol ogues may have a higher degree of honology than non-functional

regions. [OT2ATHE 18T gfds%a@neg DU, o evﬁab'rel%gm%ﬁw iEH HRAD (3o a

ol ynucl eot+de—se
gvo?/uti onariky r NWEG@HWG%WC gucding ‘evaplablggeg;og gt the beavy chamn o) . 530, 7 i

sequence, |or_t hatl ABaRcssenee sacndingthe yariablereeionnf the heaxy chaify lop S8
pol ypeptide gagque | Asleofide seuengs enspding diestariakleiresion phitethenvsi chanp| edBAt af v
to" is used her ei|mhimo anEaeqiduat ebdodinpotimp i anabid Eggonsrfqhmhnaeyichaiho‘nm%@ous

to all or{a porti[euctotide k&fuefi@gRodipg khenueibslotreglen SEMeeBEE; cHalf 554
i Il ustratilon%% he AHnb&eld J8uSRE eRRIfg thé Atable f@IdnTTRREE VY Chain e 8Kkence

AT AL

sequence TTATAC FT1doHaE QUL EIERGRR Y T At CLARE B R SINETRR, GTAT8s

0126] The f@®@l0o S
[ 0128] to—or—r {00 G peflUhe GRCoging the Faiabys 1o %qommp
sequence" corrparl son WI ndow', "sequence identity", "percentage of

sequence |]g@fmlh(glys and “"substantial identity". A "reference sequence" is
a defined sequence used as a basis for a sequence conparison. A reference
sequence may bd0&0Yubsé&nlass Oﬁlelrwrsgeieﬁge(t]mmeﬁcfa@d teghnagnbtermsawsed heegiment

of a full-length ¢DNA or seuence uence..l i st . 37 WO
2006/ 068955 e/ LSJOEPNEB LT BF Pr%“&l "%S g @%ﬂbﬂ &0 O%Remkﬂ%@ntﬁ
sequence. denRirtdet Yinldds bReBI RO ERUHCEYSRERXS smgﬁlai fast sifl nvelephirdarsor 6
amno acids in Iength frequently at [|east 24 nucl eotides or 8 “am no acids

in | engt h, angdnglugdlt Ematshell eludg” e csibilitd e Cenerally, apammickidies Ytikzekgt h.
Si nce Mé&%ﬂ%&%@%@mﬁ@%@gf‘&n dqlsmo%ﬁﬁ}ﬁeg%J%ﬁlaﬁ%?%?é%)ﬁ]n&gfm&hSe a

sequence (| Ion o conplete p eot | acid
sequence) dddadligos ospastymmiedmde whemnistry ad thybri divhtemudesseibenicril Jaratnpsd well her
conpri se sequence that is dlver ent between the two pol ynucl eoti des or
am no aci cammanlypsed B hedhari sons between two (or  nore) nol ecul es

are typically q@ﬁéar med Ry R 0RPRL i RS a‘f@%’&f‘ﬁﬁ%e@&m&ﬁ@ntt]Y)NAm?Jh%Gﬁﬁ&e%ud@Ver a
"conparison window” to identify and conpare |ocal regions of sequence

sim | aritysyntheSisoapdrtissen amtnoownd @ansiesmdtiorer(eign, elueettmatm, dipodestiepk uaI

segnent of_at |.east bout (€ conft.%a?lgou%cgnl{{:lueot |arcée Ig)e%olntnle ordl%bm{
ami no aci d&® WP& r’iea’tC &™ pat nBEESH e "8 q@ence or ‘antno aci 8°seq ence is
conmpar ed tRasufi@ierenperifefieanee adfcomdionleasdondBiska@nin ieoats onus |deeiribdes or
6 am no acid sequences and wherein the portion of the polynucl eot|de
sequence ilfreife TdSriEREPEIGHCGHMESH A PIoOGeENSH @r%aexerqlbneer Qiped premding to

substi tutions. .and &B&.4d @ &‘JA. fain @@raﬁ>anafas 205 RBES BN farfius gglge%%lfaagewar ed

to the reference sequence does not conprise a etions)
for opti nedpeailfic geﬁeﬁmbesothatt dre c1tbd¢vands éqmmleﬁrm@nbmtrthh padsegrepecificafons égaences

f | t b | honol
A gor | hm S SARDIRRd A R B E ) TR 14irigh (e ey oI SPEHE
honol ogy  ajrh,@BEMorabS O keds) BoRf Sﬁﬁ%@lﬁﬂ&nl\ﬁ?dg@@[ﬁcﬁhréh iMborpofited herdB: 443

(1970), by the searchfor Simlarity method of Pearson and Li pman Proc.
Nat | . Acadby Sefieren¢e). SThe )nc@@nzhnme( 119889d mycoclmqmtaemtbe(ﬁndnﬁﬂeehbmamryons
of these i.thns BESTF| T STA nd A=
Genet oo SOPTRTE “PalRage AP batsbetct et JElR iteh S apdliiss sut
Sci ence DrmediMadi s&D ph¥insackutical chemistry described herem are those well known and
commonly used in the art. Standard techniques are used for chemical syntheses, chemical
analyses, pharmaceutical preparation, formulation, and delivery, and treatment of
patients.
[0107] As utilized in accordance with the present disclosure, the following

terms, unless otherwise indicated, shall be understood to have the following meanings:
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GENEWORKSTM or MACVECTOR(r) software packages), or by inspection, and the
best alignnment (i.e., resulting in the highest percentage of honvol ogy over
t he conpawD=00v/068%58dow) generated by the vari ous net hodecrass@smeiost.

[0127] The term "sequence identity" means that two pol ynucl eotide or am no
acid sequences are identical (i.e., on a nucleotide-by-nucleotide or

resi due- by-resigugs] baginSht¥aist ¢ b@carmype@@lae,\mue@%ciim@rsﬁpmz{t'é?%ﬁﬁ nt age
of sequence identity" is calculated by conparing two optinally aligned
sequences sBirdlrmelseuley Fieishi compogadpardiligenucletsider an aligegentisle, Rlabiaterfsfence

positions ich I I el ¢ Ld base (e.q., T, C. G U,
or 1) or a(ﬁ\}r%ma% Pl 3&?2’5% gﬁﬁg&%ggahtr g%ﬁéﬁﬁ’b%l% %ﬁlsbé)& ’e%c%osn S‘%%lgeﬁioéﬁgs@ ﬂé’ rdtﬁ’ﬂ?ﬁber
of mat chedhgresi. t FaarasievidinwefdRNgi sdeeMiltiatae 10, Car IS hMedtspo SR.i(Phantayolt ke . t ot al

nunber of itions in the conparison w ndow (i.e., the w ndow size), and
mul ti plyi @&8? é@%ﬁs(éb@?&rﬁ%a%%e demiiesrsesse s malinge 1Bs ey Ao (3%
yi el d t he P8¢EeNhagh: gg;zgmg@@gﬁwgenti ty. The ternms "substanti al

S

identity" as used herein denot a’'characteristic of a polynucl eotide or
amino acid sed0tife, Wiseassinlatdde apgibganesik cosy de ory ammammabcirdesionbbs ioses a
sequence that ,has.at .l east. 85 percent se ce identity r ef er.abl t
east o0 Aol BuepfORindne etRHI Mg TR ety e i ed
percent sefiégenbld@st it Yare ast GoARAMEIndPsAd BRTERES 8L WHRAGRIaO%RAtipld
conpari son wi ndow of at |east 18 nucl eotide (6 am no aci dl posi tions,

f requent | ynYsima o1 Igrhosig. and also pelid tumpgs aghrasaneendnere spellogll dwamennaer, d)
posi tions, w i t age.  of } tify. is calculated by
Compar i ng "Phavsy Sel P SabER, 36ms” neDRINARER LVR) blikingl THEP L

del et i ons carcimaet bf dresthwivid,hbileotiadt, Béhep @uaieiot biatn/CHSs hedd bl néddd @lepaie
sequence overascghe corrp%ri son wi ndow. The reference sequence nmay be a subset

of a | ar GEFRACERIOREE: breastorenalalesticdar, A¥dEA, SKif RorYigRnkpe coRsAd ewiearl, ani no

aci ds and Jeliginhgead DR atihONSefind,! 0 ol ] | ogy -
A Synt hesi s Zn%ieél':’di tion, ES lﬁlﬁ%bﬁ’ngy%mgt&% iélrﬁlﬂéﬁggﬂ o,r§%?1h %@%Hﬂ&’
Associ at epleusngeitdngaldnenvbreses, (i) Jlandyand kpidermdid oongrer at ed herei n by
reference. Ster

i o0t ds, - urlB G ol Acst R et aged! mofeeyleE et R SR Sl ds.

N-al kyl amhdlecudgivasghtlofiCdsk €hadGbeut 2000 DRIBRY. unconventional anino acids may
al so be suitable conmponents fort;pol peptides of the present invention.

Exanpl es of un@bient Thnisrmanmngd defcestoithe makseule Angjehoistinp? ol i ne,

y-car boxygl ut a 1 E- trinethyld ysi - cet i ne,

O phosphoseri ng?f%-]ace% g%l;ﬂl nr{ee',ugﬁa%%‘% néﬁ%rlg?%fflglﬁ%;e,ﬁ %‘J‘drlr)\é?%f afegttPc}P%e,

5- hydr oxy laygityef arcantiodp tdylimingien bnegnifinghthytleéicesihgiacavitypod Nargs adgenand
imno acids (e.g., 4-hydroxyprgline). In the polypeptide notation used
herein, t cgﬁdé‘%ly’hzi‘nd%ﬁwaé‘\é&gona‘Pté'At“Igéz aarﬁtIEB‘%f &l NP FREP 1 Ao SHIMGRALER I OF he

ri ght - handigdifi@eiy Bductgt e acEMHP X Yadees M Adlen @At B2 LR with
standard u}sggge an%l corcl;vegtn_ti oar?. %_129] gg?m' I arellly, Zﬁ%es sple%:i ??35%%?

ot her wi se exaihple] agtt byhbledkiag dho bindinggdle Ang+2r wnide teepiby ikl eByitdeckseg)thénces

L5 e 5, il el haf0e b S hRoRl R o opl Yghil g e

addi tion adecallgseadiitraRNAg bh @S TdopinSt Ass-D @hiebitLstholdpeAdid he transcription
direction; sequence regions on the Dl\ﬁ strand having the sane sequence as
the RNA and whil®H3lar el terg tirolated golynypleptide”Rap uspdreesin pthallr mepefar r ed

19,2 L PELSAMSRALES b SEOMRIC R 8l 0100 Bl <
t ranscri ptpobmecleetidesr adyt be agendoohieyn sDNeg nos exyuthieties” Isolated polynucleotides
preferably are not associated with all or a portion of the polynucleotides they associate
with in nature. The isolated polynucleotides may be operably linked to another
polynucleotide that it is not linked to in nature. In addition, isolated polynucleotides
preferably do not occur in nature as part of a larger sequence.
[0114] The term “isolated protein” referred to herein means a protein that has

been isolated from its naturally occurring environment. Such proteins may be derived
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39 WD 2006/ 068953 PCT/ US2005/ 045657 [0130] As applied to pol ypeptides, the
term"substantial identity" nmeans that two peptide sequences, when

opti mal | ywel2ogmesys3such as by the prograns GAP or BESTPCT/usseosg4sef aul t
gap weights, share at | east 80 percent sequence identity, preferably at

| east 90 percent sequence identity, nore preferably at |east 95 percent
sequence i I . p I : t JeNeG

dont i ty. TbeaidpodNaTBNARRL AR R, cERBlh ARC I MR oy 1,
conser vat iseteasonitinaaind therdo$t whishi nsirtue Gefnge byigin, \oe sanice cofaddrtvation, the
substitutions refer .to the interchangeabilit f residues havin sim | ar

si de chai nés.(’iﬁ‘“cf} PRokp (R, 1S RopRssapatst Wit m_etea{@i fggnqﬂaw%rea@dﬁ&eg@f Sihse

chai ns is ,glsinen ﬂﬁ!saﬂﬂe@sm&aé.g.%e ok‘ﬁﬂ&ﬁl@%rot@iﬂg (B?B'e%féh%%ibyaa QG+ Of

am no acids having aliphatic- 'hydroxyl side chains is serine and threonine;
a group ofa differeot serigs, didd) dugs ani aeur inontwé.ni ng si de chains i s asparagi ne
and gl ut am ne; oup-9f .am no .aci navin ar.omatic _side chains.i
phenyl al ani ne, @%/%gsi n’e[,Be AHY tP‘iJESIBe %ﬁ%nfs 35‘38%668“0%5 %l%elﬁ%wa%}%gto rﬁ%’\l}i%%g
basi ¢ si deaghaipRsieins frhyBbme, orddndiods BE a pdMhePiiad bddjubkce. aMehaR, HitDERrofeindm NO
acids having sulfur-containing side chains is cysteine_ and nethionine.
Pref er r ed feagmcatsy and wealoghgspagpdel emelynentido angodiysiered polypeptides in
val i ne-1 euycjng-i so cine,: I i.nexty I ySiae-argini .

2l ani ne- varr Qe sHCAP PDY BoiRonie) hRhR henryy ST igplgiPuin

di scussed rheleeiles and rthe hnaranakappasligin dbasm damimooglobdirs egiemdss aofwell as

anti bodi es or i mmupogl ohulin.nol ecul es are conte ated.as .bein .
en_corrpas_sea(]j‘tlB?CllX weﬁcglﬁéf _eﬁibwe g on SRR R O S RE B ¢ he
am no aci dy§eAHEN AL TBLNERINifhund @dbtlin fRSkcUIBY, Suddr £ftBE ﬁ@dﬁ\é Alarh®@SlighB0%

90% 95% and nost preferably 99% sequence identity to the antibodies or
i munog! obbkinnimwleeglpledind ewdsciulssdatte videnversa gsawell casl frgmengonodrapatagye

10261 00 SRUEALE o B ST Shcs S NSRS Bt e

am £
t hose that"¥a W am no aci

chains. (Rngy thedluanRevdethirtimonatdbisin aide@iddas dagphedlis\thetest, | nt o
famlies: (1) acidic=aspartate, %Ut amate; (2) basic=lysine, arginine,
hi stidine; (3) B&Hlpol dihedsramiteralapeayering eifcisee herqin of aprlicddo a9rditshe,
pheny! al ankpg, «TRea OB bXA! ARMRAToul th bithrd "EBALAGIE RODAL S ME RE:
asparagi ne, glutamne, cystei'ne, serine, threonine, tyrosi'ne. e

pr ef er r ed godyrucleotidasejueser tine iapesdnieani orgarasre (arhaling hatdes) that cax e

fam ly; asparagine and glutam ne are_ an am de-containi famly; al anine,
Val | no. | OuaES faiye SOBPR ot dre Vit s tphatran ey e Bk gRaan ne,
t rypt ophanye aibdratory @8 bRrds€ isAhuablBéduerifam | y.  For exanple, it is
reasonabl e to expect that an isolated replacenment of a |leucine with an

i sol euci ne or ViAll1He, dheatspartoaerbly tihked” ghuuserthereim referse tnipesitinng 9fa
serine, or_a sim./lar .repl nt .of an..am no i.d. W th structurall:

rel ated aniHEC R i qefcrg[)c?? Ctﬁ%Saée & raralj%fépgnsefg B%%mg“r?gt tfﬁ%%mgtf)n%xll c;lhgonf i ﬁt(ll:l ¥ 1i¥on or
properti esnhdéhensnast| tForgexiipts Ul ontesipsjuahdey “operitie 1irk@d'Wed 200641888953
PCT/ US2005/ 045657 repl acenent does not involve an amino acid within a

fr anmewor k SSAERCe Whearested it sFRhnd Way dhad cypraren PG codingsequangp &t dabiryred

eptide c i L E i he specific activity of the
pep ge{hdgle@o%htyon'g%oﬁkggmmmh@%ogg?fgeéuelgrgcieg. P y

pol ypepti erivative. says are n detail herein. Fragnents
or anal ogs of diti18jodi &hederm fframodlsedieheat asoheed Heesin gaferdh® p@guatidlgotide

repared by tho of ordinary.skill _.in the t. Preferred no- .and
Car Doy RSSO FA GRS SHhoR A SO0 ATt U8 PG o RO RE of
functi onal daRiddSencet rty%ﬁaathegrh@e oibic@nathe RATRI 8B NcdRtol S@pbadesed by

conparison of the nucleotide and/or am no acid sequence
differs depending upon the host organism; in prokaryotes, such control sequences

generally include promoter, ribosomal binding site, and transcription termination
sequence; in eukaryotes, generally, such control sequences may include promoters,
enhancers, introns, transcription termination sequences, polyadenylation signal
sequences, and 5’ and ‘3 untranslated regions. The term “control sequences” is intended

to include, at a minimum, all components whose presence is essential for expression and
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data to public or proprietary sequence databases. Preferably, conputerized
conpari son nethods are used to identify sequence notifs or predicted
prot ei n cwofo0amasd56n domai ns that occur in other protePao3/ustoosnesen?
structure and/or function. Methods to identify protein sequences that fold
into a known three-dinensional structure are knowmn. Bowie et al. Science
253: 164 (1991 Thu or ego X f
skill in PhE® %ﬁn%g, (ez%nbarme%go nr}cilg&s"{edlagleogl ﬁ% %31? ﬂ?%@% ?I%E%%Cra:}%%d‘{:agngg?%htl ons
that may ber exdspit, Idadd%quﬂiHﬁcsdimlCﬁlkibﬁbaﬁ{w séqmﬁtasonal domai ns i n accordance
with the antibodies described herejn. [013 %f red am no acid

eehtd

substitutions AYEN hosERGHRIEN" Po(ly;[l}uc}e@Hé‘Eeas g Toi yneaps grRALEBEYS s,
(2) reduc%orﬁ‘r'sﬁe%'cgb{lﬁésy dJfo le'e%‘?t‘t | @Npages) mallEl%'th b'eﬂﬁéﬂ‘@hbo%ﬁélbéﬁ&ek’ bor
formng protein conplexes, (4) alter binding affinities, confer or
nmodi fy ot hleoxsplluy]sokn@smm wadified f6mmof pithrea ltyger efpmicigogide, oft ENAI‘D Aalllﬁﬁgfg-

Anal ogs ¢ i ncl varl S nut.ei n of..a s ce other than t he

nat ural | y%ﬁelé’fﬁ?srl%% °s ynglg e élo‘l‘%%r“'mé@s&g fs ofie or mul ti pl e

am no aci d subggiZoyt i onge (taﬁlefﬂﬂ@ehlydecﬁme’s eﬂeﬁe’lhtédVﬁ) élfﬂrfﬂﬂ aciudes naturally
substitutions) may be made in the naturally-occurring _sequence (pr eferably
in the poroctwnngf arxdqmoéﬁiqﬁp@mlmi@ew@lkechéoaeﬁ@r dxynﬁ@tw(aély 9C5HTFiNgg and non-

i nternol ecul a on t d not
substanti &I{mal%yhan e%?éﬁmk% rguctéz\lfch %%d erl |cs %Pﬁ&%esﬂ%ég? ﬁlgé}glequence
(e.g., a rceﬁipaemgemengm OO2EE bakses hﬂ)lﬂeﬁier nBifefd&rebﬂgf bbgdimxebbtléeshﬂbibo toh&a

occurs in_the parent sequence, di.srupt, oth econ

st ruct ur e bepestindengthang mofbgreﬁvﬁéblﬁélzeﬁ? t‘bqléeiéﬁe#y qéx éﬁﬂp‘i’reg 26'Bhsks in
art-reco Seco r ar ri bed
R e A B e A g
Freeman andigQounbatides Newy h’@rdbublt%za)lglqd d. gltfooduetmotﬂiet@nmmtl@nmfsa rggee ur e
(C. Branden a and Publ i shin ork N. Y.

(1991)); dRY? h&?ﬂ}ﬁol}ﬁagﬁwﬁf canr\%?%ﬁ’@ T E8A° ib%ltl(gilbg@f%go%l c% dre each

i ncorporated hqogein byThelemensrallyPdcddlrinEaucletiaes pefypant ket meyment " as
used herein refers to a polypeptide that has an am no-tern nal and/or

yp
car boxy- téeﬁmenu@lp@tdeér@nd ionypleetides.ndhe dera ninagified pugisotidess relsEod 40
PCT/ US?OO%%? fRlude@ T D@k GBPARANER drSubditftkd g@%jarteg? df3%nBQhd ﬁﬁfoﬁ*ﬂ%
positions I'n e na ura y-occurring sequence d or exanple rom a
full-l engttm@mlfgoaeﬂet&meémkEg@g n:r@fa]trsd toy}memliﬂcﬂ/udeaohgcamcleeaées Ikages s8clor 10
am no acids | on r ef er abl st 14 amnho acids |lo er abl
at |east 26 ﬁh?ﬁ%horzgt‘i}ll%e’l d?ﬁéSp%G Tﬁ}(’s?teat Pl}oéﬁ]%‘im%“gen&ﬁﬁen q‘g)éPlﬁfgo 16%8“ & y
even  mor ephBE}ﬁ‘{ %ﬁﬁb%’n@atte @@%ﬁh&%lﬁaﬁht@opﬁ@épﬁ&olaﬁl%te ThHRI URY ike.aNSH08g, as

used herei'n refers i des whi ch are conprised of a segnent of at
| east 25 draPhanche eidy. Mz\thhdsResdlﬂwéhﬂ%b) iSdemerialy. tAaﬂ & heon Sp@doéﬁoy

deduced d £ the fol
deduced a0, a5kt 3euETe SpdpyER NanoRl RS oy . Ehn LRl RLA "0
condi ti onsg: 53(&0199@ Zoh ¥t &0 %@ﬁﬁfcl@eﬁﬂéﬂwd ﬂ-ﬁ(ﬁoéma@ 7] Bi‘dﬂ:ﬂbﬂ%p]ﬁbadﬁﬁ)p aility

to inhibit An activit cal | pol ypepti de anal ogs. conpri se a
conser vat i \8 ( nﬁd@t@@al%ﬂsélé@d %’Rfﬁs 1l iEgglagd (él%%éi |sc§‘1°’9 etilt Y-S

respect to,fhe qultgrlgi Yo 0@%}{5% fq% G e ‘g%lO%weM’WOCﬁ' 1990F 1k
| east 20 am no ‘aci g, prefera At | east am no acids l'ong” or

| onger, andlsotesireaf Mewhmh as haslgy amcoepdratbdl -Hyeregeranceat urmloligerncizotidé mgn

pol ypeptide. [0134]. Peptide anal ogs, are commonly used in the pharnmaceuti cal
i ndustry d§°luﬁ%ﬁl"‘8§bﬁoF9@eﬂ?‘%§f%ﬁ’g‘Fﬁi properties anal ogous to those of the
tenpl ate peptidgipafhesgpe Eéfﬂle%eféf:u%@@h?&ﬁﬁied%ei‘éﬁ@@%ﬂé}eﬁr@eéng'id@&ectﬁﬁ?t i de

m netics" or "peptidom netics
and specifically bind. Polynucleotldes oligonucleotides and fragments thereof

'—4

selectively hybridize to nucleic acid strands under hybridization and wash conditions that
minimize appreciable amounts of detectable binding to nonspecific nucleic acids. High
stringency conditions can be used to achieve selective hybridization conditions as known
in the art and discussed herein. Generally, the nucleic acid sequence homology between

the polynucleotides, oligonucleotides, or antibody fragments and a nucleic acid sequence
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Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and Freidinger TINS p.392
(1985); and Evans et al. | Med. Chein. 30:1229 (1987), which are

i ncor por avecodwarcedsn by reference. Such conpounds are ofCerusdeseissped with
the aid of conputerized nol ecul ar nodeling. Peptide mnetics that are
structurally simlar to therapeutically useful pepti des may be used to

produce a ¢ ?rﬂgfegta\!vﬁfﬁe dt H(%rsfa@@)"t ard ﬂSrng@B%ﬁy %ﬁfl %Iaf)ﬁflﬁcre %%%ﬁ&h&% gles

pepti dom I'Cs are struct ural1 siml pol a
pol ypept i @€ at IleBat385hg90%, Bﬁ%cﬁ@m mﬁll(}ﬁ)%perty or phar macol ogl cal activi ty)
such as human an ody,. but . have one or tide,l. ages optionally
repl aced by a Il piﬂ@i Jwpening actdosRdppees Q‘F I @ﬂ%‘?"sgt it tgi 1 a-p@l’ilfé'ﬁl

-- CH2S- - gf@e Q’e@ﬁt‘y’betwégﬁﬁg'lf sefqﬁbfﬁ:eémgoﬁ é}@ﬁ?ple 85% Kdhd1Bpy meanﬁﬂﬁt@i)’/g'lz‘ -

and - CHZSO- by methods wel|l known in the art. Systematic substitution of
one or rord thei awnacicits of léeltt@ﬁls afdsy sthe dyvespguendies Hra abgnethiftromagingmaf t he
sane type D, e i |ne) d e

nor e stablné\%f)lgﬂgi dé (ﬂn eotgl t onﬁect]:‘)”r?sts? |elﬁ‘ée(§ pep% gtgH((?: nfa)lléel %?ﬁgéad'%

consensus rﬁa@@meziﬁg mafhirgs; %ﬁpﬁé@ﬂisl &l § yrileentd pRiferadneRNSUS RBebEnNg enore
variation ma generat ed ({ met hods known 1 n the art o&g?vzo and G erasch
Ann. Rev. PBf @ﬁ‘én ltegatingy apd prpbyrab Vn‘(‘,‘éS’rRi@Fe&l BRYUCIFSP 9T POBYPPHRFEHERPS | or
exanpl e, i :

Cner ool eQb2ee a0t HEREERR X BbBHIR hERlAaS, BRRABIS o nABRLOG, s tis
2006/ 068958 P& /ubﬁlz ﬁ%ino45 Gy he{v@ 12315]111gﬁmnm esdoﬂeemﬁeammoteh ¢haned rﬁﬂ' aanddsddy"

refers to ol ptide or. grou es t re cQ ed of at
| east one d%l ﬁ&‘f’%g}mélt&“rﬂﬁlﬁg tﬂfln‘gﬂm?gg o‘?ﬁﬁgﬁ fgl?‘nﬂ? énut? ?{6 fﬁ?ﬁng “\?p%&af’ de
chai ns hayjengit bf §@r %&éﬁ?e?s'sgé@ayﬁéfﬂ%@l SPARES of Widieih BLINBE and IF ke,
shapes and charge di stributions conplenentary to the features of an

ant i geni ¢ ppdet @il haMolwhe an  Matipepdn Bigwnedienl | Bewro&lyﬁp@aqlat@nhé@@)) and
Lot ramer | G bol merPOTRI LSl 180 ARt il BRl e it: BPLUREBILAE S90S,

each pair nd one heavy" vari able regrons

of each | l]ﬂ&%fa’b@}ahymﬁfb@bﬁb athéir fa@iifio abidantd Qﬂadber bhaiﬁmnngl e SOf%Oikﬁﬁt]lca@\S
used herein, a "targeted bindi ng éﬁ-lent is an anti bod%e( or bi ndi
§

fragnent tesneetimaliyaglicied g [GNoprogeant. o lishogldyls appreqated ,ghag rtere
enbodi ment,, . the I SucS t
site. In ot é’? %g%ﬁ%?%t équﬁmogg%g%gd&& %ﬁlﬁrll(ggéoglégg ue?gé%plg(g?ﬁac or
nor e t han thaduhaiopet sisést ef ndomsonred dmltmxm ominilogiteh emay diagetactlighemdegrge agent
may be a no | onal anti.bod elmd the target site may be an epitope. [0137]
"Bi ndi ng f an gen- g‘H’wHﬁ?E} b Sar e produced by recombi nant DNA

t echni ques, [0Y24NZY ThE keemO'eofBRhaRlo” ¢ Y 38ROl hbdrABht ApiliRRIEEEe

Bi ndi ng fragrrents include Fab, Fab', F(ab')2, Fv, and single-chain

ant i bodi esseqwemcans hbmdgoggw@re ig fidentigal; Bpispdely peolugenarify felaed)i tonal or a
anti body is _understood to S t. n
anti body STBRORTE § S e B FeBa T sl M A RO E S R L e
recept or %@ﬁeﬁ&nexpe@pemfdeamuehwy reduces the quantity of receptor bound

to counter- rece t or bﬁb | east about 20% _40%. 60% or 80% and more
usual I'y great er[0Bn aibdgentrasiyneten, 18e deb dCORPIERENATY £ T 5 CKAPSETR 9

bi ndi ng assay) hat ﬁ%‘:{%}n &@%g SQ&{Y 115@l llﬂfﬁn(ﬁbg(gﬂQB %'ﬂat;r’ goﬂﬁgh %t |a%?e|rence

anti body, ‘a nonoc I meric” anti body grafted
ant i body, Imlynﬂcteioﬂd@eséqﬁmmeant |Hmody11usaaibq>n slpmcmiql@tldnt |s¢1m¢y<;e %TAC&/H c

anti body, a chineric antj bod a hu ,anti bod
anti Doy, SSRGS 161 DY HPE-L BB ChdaGn: foth SEoniAaet gih b8 FRBECEd i n
soluble ofqhoupdcifTA’as wel | as fragments, variants or derivatives

t her eof , elther alone or in ) .
[0126] The following terms are used to describe the sequence relationships

between two or more polynucleotide or amino acid sequences: “reference sequence”,

3 (13 33 (13

“comparison window”, “sequence identity”, “percentage of sequence identity”, and
“substantial identity”. A “reference sequence” is a defined sequence used as a basis for a
sequence comparison. A reference sequence may be a subset of a larger sequence, for

example, as a segment of a full-length cDNA or gene sequence given in a sequence listing
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conmbi nation wth other am no acid sequences provided by known techni ques.
An anti body may be from any species. The term anti body al so i ncl udes

bi ndi ng fwagnentsgssef the anti bodi es of the invention; exemstaspsfesagnent s
include Fv, Fab , Fab', single stranded antibody (svFC), dineric variable
regi on (Di abody) and di sul phide stabilized variable region (dsFv). [0139]
The term r ot gl i;fic
bi ndli ng ¢ &¢ S aeRprsCH BRI @ kst GARKIBTRATAnR segRRRE
usual |y eotaitsts ndclettiglns onb laniac tdideinslengthcfeqreontipiahlpsstc mslestidésest Such

as am no aci.ds qr suygar. 4 2006/ 06895 / US2005/ 04565.7 . si de chal ns
and may, BOEOG 8RS h, aﬁ‘é\f’\ﬁ%ﬁh@ﬁﬂ IufeaR %%ﬁﬁ@%%?‘“ $in gl opine

charact er lt%lp%ynuaﬁomés ordmis b @6idl equéRad By GAeH AOtRhipHsk GSseqi¥hcarid body is
said to specifically bind an antigen when the dissociation constant is <_1

M pr ef er gbitjon<of the Gomplata palymaeleotisicetreanainp yaoid seqoensk) thap 1gmitehbetvepim
"agent" i ed herein t enot chem cal
cheri cal 316%‘%&6%8 ec&l , bﬂlgl( of CQIDLISC 2 gﬁ@n%% @ﬁlat 1sfidlvr gélﬁtbge?wgefn the

g| LM Ser Y ecu an ext made from

bi ol ogi Ca'twﬁﬁf&iﬂu@le‘étldésoéﬂlﬂlmopﬁdld \s€juetes, aequem:d ySmpatisoag detheen tan (Bng- 2
pol ypeptide refers to a portion of an Ang- ypepti de that has. a
bi ol ogi calme) B1SCHIH RER B@FQ?QV psEPIES hy a?maaﬂ%%qq\l}%ﬂ%@ f shesiQmealerige.

" Bi ol ogi calye, %epoﬂ}?ﬁgoﬁe{;vﬁ{d%v&’e{oe @enrt@y aanﬁ' edRgArE Aochiu ?égtlérﬂnof ts'%@iien'égsm ts

fromthe activity o he native Ang-2 pol ypeptide. A preferred Ang-2
bi ol ogi calsimitarityi ty“domylarides widdow’ exsamtiéyere&mgema mhjwmela‘n@il segmasifss

0142] " | when used h t d
rammal . PrEFLERBRY 5 (HE R eI G AR P 21 Ao CE) GeSPTBh el AT gbdrbe

with the Wﬁﬂ&eo@@@@qﬂm&e@ﬁ%ﬁlﬁo lafidts8Quenbél @Néongtkeidt 4 BfseRiendiidhce of
fragments, Known al so as "Fab" fragments, and a "Fc" fragnent, having no

ant i gen- blam&aaﬁtgl&mntxguws winlediides a6 emincsif sequepepsangsyharein ke poIBPEOEL i on

f t b E t
ohi an t ne peBollicleds(te ERFNTE iy BE RSB doflG e BB BN derBGENt 1
two-ant i g%ﬂbstbhﬂitdisﬂméﬂieaﬂce a Be gﬁﬁsa\bf P2 peragnenieshas catgarabid iheyrefetence

crosslink antigen. [0144] "Fv" when used herein r fers fo.the mni r}uip
f ragnment @Fq‘éq’ﬁlc%lﬁ‘ﬁ’hl%d%?es ppbgonuRfsy;additigas AT Qﬂ?‘il%f@ foreastral tAligRmeERf Pt the

b
ant i gen- bi,pgi 5‘3 %a%seso%m}ﬁé Snﬂt:ﬁgof g@ﬁﬁ&ck}@ﬁﬁl ﬁgra & r{‘%§°ﬁ Qi Agyent

of an antibo conpris st ant do in-of t ht chai n” and
the CH 1 demenduwaéd bhdlerieealmomédgy algqrﬂhman]f Sthi¢h eret Watambﬂ AldEfzéW}d Math.

nonocl onal 14 Li p sone us e| n 0, a |1
vesicle t %ﬁg%@g%bykg%bﬁ‘}m §V 4 05]?1“8 03}; hd’e %9%[73
Ang- 2 pol ymeptgdr3qfi 97@3 b? NKe Bédr@lﬂf&rﬂmﬁﬂﬁﬂyt&ﬁéth@& of Q’eﬁr@@ﬂﬂ aﬂdﬂ I_/PgﬁﬂarQP; oc.

pol ypeptide to a manmal 148£ "Label " or "l abel ed" as used herein refers

to the adchtt( ofcact Sgi. (@bS.dot STRE4THII88Y i campbieyipeb implemenigtions afihese a
radi ol abel £l Har %@ggnh;asg?ﬁ FEEEN éthAéfkgh tﬁéﬂméouﬁh@%%&%d@@%ed or

a biotinyl group f Oi sot opes or Tadi onuc es may 1nclu 15N,
35S, 90Y, }&Qﬁ@e R&:lb'ﬁd 7025 Genddt | Corfiputer €xc@gnt S15aBelescardy., i Medisge Wist), WO

20 08 R TS 2 e I90e T e ADLIRN o, PSSR Y ELIE 2N
alignment (i.e., resulting in the highest percentage of homology over the comparison
window) generated by the various methods is selected.

[0127] The term “sequence identity” means that two polynucleotide or amino
acid sequences are identical (i.e., on a nucleotide-by-nucleotide or residue-by-residue
basis) over the comparison window. The term “percentage of sequence identity” is
calculated by comparing two optimally aligned sequences over the window of
comparison, determining the number of positions at which the identical nucleic acid base
(e.g., A, T, C, G, U, or I) or amino acid residue occurs in both sequences to yield the
number of matched positions, dividing the number of matched positions by the total

number of positions in the comparison window (i.e., the window size), and multiplying

38



per oxi dase, (3-gal actosidase, |luciferase, alkaline phosphatase. [0149] The
term "pharmaceuti cal agent or drug"” as used herein refers to. a chem cal
conpound WO 20@Me8EsBt | on capabl e of i nducing a desired treraseasiossest f ect
when properly admnistered to a patient. OQther chemstry terns herein are
used according to conventional usage in the art, as exenplified by The
MG aw Hi | LG4l i c{:l&penb' r S s . i 11,
San Franci th31?: (?b %?9@2??0/ td()?lﬁclzor porggégéé%%h%}fsgéﬁ%gqézﬁtﬁ'e r;IEl g)t?r%%gﬁaﬁdlused
herein, "sdbditdntas alsey hemin"denetwasa aharetipegic specpdsnidedtile ompr@idorhcidnt
speci es prs%seentce(ihe?éiht n 03 rmh)eart. basis.it is nore abundant bhgﬁfa y ot her
i ndi vi dual SYPEEFEST NP ULMSEOAF 8hyming 2gdSomRISeh §eaueRGRIaRtAE pLicRS)
purified f3asdrbann séetce ORRYSpriofepbl VaEIet B01H©5 YPoiRht scaREideq8etRTRRdrses at
| east about 50 _percent éon a nolar basis) of all nacronol ecul ar speci es
present. CGEREFRLY 3t least 29 percamispauange jslgpiitycemngnaiareddn 2 iafarence spqieheeoveDr e

t han about . : CJ ! t.in the
composi 11 cr U ey S PR o 1BE ORI L 8 o B RE B O ED: R G st

pr ef er abl ywintlre affaj East 4R nedeatRlef(B8+1i6f dnsido taoidp psstivnsa whB i gRNRkdetitage
(contam nant speci es .canno e tected. in _the_conposition by conventional
det ection %ﬂ@%? I%H‘EFye}srfaﬁ%‘gate‘gg)‘rﬁ%@??@%ﬁwﬂ’&fﬁ@?%.@ SELLBht Fod%lheyseﬁ‘ﬁenﬁe

singl e NMaGHRERhRGULALAS BEEHES: or AURbhs W LM ORRLEDbr 1ds06F HEGSrulRN and
veterinary subjects. Human Antibodi es and Humani'zati on ot Anti bodi es
[0152] Hurfesuenae iofjeidihe scoayaiisoms vimlovf. The referhte sejuassouiagtted: wilisht of a

ant i bodi es,t Q%e Egnscgess murine or rat variable and/or constant regions. The
presence of TR IHiri ne or rat derived proteins can lead to the rapid

cl earance of tHe128]ti badi esdoheeay) thketbnt® dohfer@RALN aldifh Rfdsadnd NMEIRE
response g}%%i nst the antibody by a patient. In order to avoid the

utili zati AROEVIAkGRS fedlogrconzentipaal wsage. afvei/vaumalgy f dlDythesindd FditionoBiSes can
be gener t h ERL T i u ' i bogdy, l.oci
intoar oé%ﬁ?l,) ag? ﬁg% é%%fig"orgg%gl&n%%@%te{shgﬁ#ﬁ%@%’o%ﬁ%%érwﬁ%}rﬁ%l or
ani mal pr aducpsafed| heyeih thyareferantd. b Sthresisonidd §3., Mantivs hoidsf of tigeresmdy i ng
fully human antj bodies is through the use of XenoMuse" strains of mce

h . . . : . .
t hat ~ have BBEFLUGRY; 3TUEP aeids.dnaaiHral pRiRmAcids Wk a5 go-diybstitaiod amingacidsz ed

germ ine q@Rfilygunesh fk; : £ Cﬁ%{n’mﬂ] A .0 loct
| i ght cha?ﬁg{ﬁ cus. Sggﬁ%bn}r%g{g agltd’ EP& tur 88%2‘%? ﬁ%?@lgol%g&l%@(#%gg? and
G een and su#ghlNOcR 00810689613 ROTFPERG0 D0 M6 Htesedakimbentidns J Exkples Mad.

188: 483- 495 é1998%. The XenpMuse" strains are avail able from Abgeni x,
I nc. ( FrerfBReIVeRiAgnal B0 acissngluder, ddydioxgprofipe ewoNpiElepamyptes rihNal- of

D S / \ ont . Aon] i ot hon Seri al
oo 07/ adHBRIEE SN GEen AN E D bRGRHERAYE, il BRI ARG &l hep™ ' ®
1990, 07/ S1De@9Mhistidides d-BydkokyBhine] 99K, mEK) 19220184 %andl bthedsimltak ¥mdth 24892,
08/ 031,801, filed March 15, 1993, 08/112,848, filed August 27, 1993,

08/ 234, 143nd iRy aags (4.2.28;hydgoapralige3 76 Hrgpolypaptide Jatatianyuspd herbdg5he

08/ 430, 938 fi Ml 27, .08/ 464.. filed. June 5. 1995

08/ 464, 583‘?& P%‘I:‘deggﬁcﬁﬁgl fﬁ,th%%%‘?%%@?‘%gs‘ﬁ%@?@éﬁl b %Htéﬂ%‘fed %@@%{(m 15 the

08/ 462, 83 Zarbbik}-eetminab dirbetich9 Bbacc ORlbd@6y Bo&andaird achgd UNE convendID5,

08/ 486, 857, fil une_5, 1995, 08/486,859, filed June 5, 1995 08/462, 513,
filed June 5, @g@i o%%‘f#bl%]ﬁsl?}% PEATeL s, they dt-heyg) 86, @2gnelei | ed
gﬁg egbg r %gﬁli(%?GR%%/ﬁ-ﬁcﬁeotiBb' bleh6acbons 2003 WBA3FRD 1ot hhH NOUEIIPEF Rp1e2001

stranded polynucleotide sequences is referred to as the 5’ direction. The'direction of 5° to
3’ addition of nascent RNA transcripts is referred to as the transcription direction;
sequence regions on the DNA strand having the same sequence as the RNA and which
are 5’ to the 5’ end of the RNA transcript are referred to as “upstream sequences”;
sequence regions on the DNA strand having the same sequence as the RNA and which

are 3’ to the 3° end of the RNA transcript are referred to as “downstream sequences”.
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6, 162, 963, 6, 150,584, 6, 114,598, 6,075,181, and 5,939,598 and Japanese
Patent Nos. 3 068 180 B2, 3 068 506 B2, and 3 068 507 B2. See al so

Eur opean watesosdds3, EP O 463 151 B1l, grant published PomasSi@®s/0i896,

I nternational Patent Application No., WO 94/02602, published February 3,
1994, International Patent Application No., WO 96/34096, published Cctober
31, 1996, WD 9 93, i 11, 119 o 7 » i d
Decenber 21, 23gg.ﬁﬁTheA§ :égféllllet?gﬁﬁjeosiwo% tléésé Flﬂeo%‘%{sht1 hg%asf)a%\%l- gi?%% Wg%%léeﬁgg
appl i cat i aws, paptide r efjeerens; eshar eptimaBp\aligned)r pohatsetybthe rpbgresc &AM ot hei r

entirety. In an.alternative approach, .others, including GenPharm
it er nat | GHVTETE o Mol ger | VoEaEE bR SRR aBP S duRbe, HentD.
M ni | ocus RERFBRCH; 15 9X QRRRAUSedulncd RieHEty, Smdte Prefepmbly AE 0skh 96 Ngrcent
i ncl usi on of pieces (individual genes) fromthe I'g | ocus. Thus, one or

nmore VH gepesncoifsntty, mt BlopHgerbdy ablsest®d prsveat sequgedsadentsy mifreforablyant
regi on, and.usuall C ant ;. { r . .const ant
G R L R S R e T
approach iCond@sativeb@dinorucid Sibstifdtibanteftoto the F¥ibrcB8MizebbiliSubfirdsidaks 8hvingnd
U.S. Patent Nos. 5,545 6806, 5,625,6825 5,625, 126, 5,633,425, 5,661,016,

5, 770, 429 Ssilargedeseginss Forpxanpple, & gropp ofrming agidy hoyge aliphpiicegidesehainggs each
to Lonber g . : P . | : i ppenfort
andBor no P Slinc velipel RERL 8 deitile IHGANK dnfle 3ol dollg JTEMIRE D 6
al ., and UySoxphisilat chilms 15, $¥i8¢ 263 thxzodinei aagrduDwh mmiamdcide ntRvangamide-
International . U. S. . Patent. | ication rial Nos. 07/574,748, .filed August
26, 1500, SOIAISRE gids aitheis SRAGECE 1. ZRGBNCOS OB SHone i it Rber
17, 1991, oih&R35i488haihd 1s8shelaRRinbSiyrosh®) 4nd Q{é/g%ﬂmg@ggroﬁlb'cﬁ@nﬁﬂ@@ciaﬁ
1992, 07/990, 860, filed Decenber 16, 1992, 08/ 053,131, 46 WO 2006/ 068953
PCT/ US200%1e0a885Fic Hide elpinpisi lysing, argopom, and/hogielines 2nd faj greup P lagning acid9 o3,

08/ 165, pod i BEDEYEREE id onph3P ovfind e pihiophne - ERETEG seggs e
di scl osur emind aekis cdubstitatidre geduys | are ov ik dtwdndditolenciher ginglalndxe-Bi e,

Eur opean Patent Nq. 0 546 0;3 Bl, International Patent Application Nos. WO
92/ 03918, VA OZEIIBY Blaniye \Hine EAAFMINGSPFICoSBIATPAREING FlUBmME. WO 94/ 00569,

WO 94/ 25585, Wﬂ)fﬁ/] 14420.4i MR s8d /hnl,éﬁls,%ninaﬂ%ﬂ/%qoggli@%%iﬁg%gﬁ éque et gpt No.

5,981,175, the disclosures of which are hereby I ncorporated by reference in
t hei r ent iantbgdiesSaeinfromtdgirbulinyhaecudds ab conté@piedCiseeing ermlompads8ddy the

Tuaillon et al., 1993, Choi et al., 1993, .Lanberg et .al. 1994), .Tayl or
ot al o Byt yiiory argne Siet e veiitingh T MRbfhoieid sidughoe SEbbuRR | he
di scl osur egsp5%hinfole preferkisty @b YeabtnE06 PINVAL Y6 Pandr @b & REeRbIYNI9%, Redkence
entirety. [0156] Kirin has al so denonstrated the generation of human

aﬂti bodi eddgnitigynio Hiecratippdighpe mmppegeriinnnelesdes feseiibebhereinar Bepsiiadas of
ot et apip iR ifo o503 ATRIREY ar Y eAORR, TEORRNART, rafRaPRREE"

her eby i nahsspothat exkebpylaceefvéthénaefamAlydof iaomed layids tKMThMvenietsted whiecthatise t he
result of ross-greed' g of Kirin's Tc m

. e wth dar ex' mnil ocus
(Hurmab) Hestisslensedsd apune Adfere sppge yghvegdﬁa@ig 1gshe) Beitismasryrtate,

transchro QIHEteOf(zr?_t b&id<yside, Bt f?in@,”ﬂisﬁﬁ!iﬁe;k('J‘%gﬁm%lﬂérgaltaﬁﬁl@,s 980k, ducidee
Genpharm m ce (1sHida et” al ., oning StemCells, (2002) 4:91- 102”). [ 0157]
Human ant iifsdelicass, ¢ @rolaes oplpaybidamineg d nipghipmine,i t iryptomitanpdsnd S(A)t atmicharged

exanpl es i nflg e but are not I4 91 ted to tghage di spjfhg%/ﬁé}CATf Mor pho%s
Dyax, Bi &8 e? WEGEr 87300, & ABig EXRSICTRPe XPIEI ( FHTMENS yERBI £ ePMORS |
Affimed) rirdfes@dBamilies are: serine and threonine are an aliphatic-hydroxy family; asparagine

and glutamine are an amide-containing family; alanine, valine, leucine and isoleucine are
an aliphatic family; and phenylalanine, tryptophan, and tyrosine are aﬁ aromatic family.
For example, it is reasonable to expect that an isolated replacement of a leucine with an
isoleucine or valine, an aspartate with a glutamate, a threonine with a serine, or a similar
replacement of an amino acid with a structurally related amino acid will not have a major

effect on the binding function or properties of the resulting molecule, especially if the

40



di splay (CAT), yeast display, and the |ike. Preparation of Antibodies

[ 0158] Anti bodi es, as described herein, were prepared through the

utilizat iwo 20@f06845@¢ XenoMouse" technol ogy, as descri bedPb&lusanosBuish7 m ce,

t hen, are capable of produci ng human i nmunogl obul i n nol ecul es and

anti bodi es and are deficient in the production of nurine inmunoglobulin
nmol ecul es_and anti bodi es; 0 I al. I ew Hg]ﬁﬁac{re are
di scl osed'# acteﬁlgﬁp(g%egrlﬁ%g }nv-ég‘%ﬁ%c%ﬁg%ﬁgléﬁkﬂéﬁ r%g%g}éé@élégﬁgi %eg}% ég In the
backgr oundcigegfahgn rdsalieim.a functiant peptldarcanhesdiiyebe datepméfedriryedsseyihg dherent

of transgenic productjon of mce and anti bodies therefrom.is, disclosed in
U S. Pat efPeciizgpetivaly: plofheseelypartide depgptyigg H5%YS ¢ S%@E@%&Fta@, ﬁ%‘@e and
| nter nat i g, 1687 YR ARARL QP RIS FTU IURAANBLAGEOR e RAly 83dran NOS.
W0 98/ 2488% peﬁgﬁt(?rrs%lgéé\]ane 1T, 1998 and %_00/76310, pabl Shed  Besenber
21, 2000, byhkosdicfeirdinanyeskilbin thieiach Rreferied metiyo- andoaguratiednibyof Gigmentite.
See also Mendez et al. Nature Genetics 15:.146-156 (4997 t.h i scl gsure
of which i qr}é]rogﬁfccy%gg?rp%?lg}%ggesog% tf%'?cé%?ilcéc.)mf’ﬁli‘SQ %W?rnglljgaﬁgt%élgtgogl gfof
such t echgh@m, cah Wel MedtitBaN yEdOSRORALS i iidkdide snter antiad ket yeqfence
antigens have been produced. Essentially, XenokNbuse ~ lines of mce are

i mruni zed dafiatth rawlie wr ipgRpTieHATy isAqusness datplases.  Rirderebly, pomppaxized CBIMAESL ych
as B- cells e ver. f r-i 101 ' ; vered
ymphocyt ALt ind EAE A SR, ¥R cr oL Bt SBnicRR ek
hybri doma tiggldcchi frestheil pesgeins oy knodansruceird ahd/ne suatiens cMetnds tandnsiéy ect ed
to identify hybridoma cell 1ines that roduced antj bodi es igecif' c to the
anti gen of'qtRPerdICeP ?/_f‘&@élmﬂé"‘rkéiowné CHETRGHY" 6?u°t‘fr”i‘?earf) gt FON of

mul tipl e hybyigdonm. 66sheh :Sf@flr)]t Naus RhO dME SoiRR ek RIS ActBBR I ald that thobOIOf 1

and Ang-2. Further, provided herein are characterization of the antibodies
produced biill swibh aciedan defogrize sequéned inmejifh and sonstdel sarefoanitivas dbdtdnaebtience

Al el nati Jerg 1S RERE B Rralen il rCat: Sl SR AR, §iy b ditbodie

hybr i domagiesdBive@hbircan be directly assayed. For exanple, CD19+ B cells can
be isolated from hyperi mune XenoMouse(r) m.ce and allowed to proljferate
and diff er ent i d0B32Int oPredgrtadh seyne excichtSURgitpHensnare dhose. WAReh: holdi &ves om

t he cell Wt n $C e P = f : £2C fah V] L st
the Ang- 2 TREEOBUERS HRECaNBET (T ARDS Srecpitithi ¥, GRIGAHEECEY hIcY VARERE
i munor eaciffindtyt Yorafpamirgt pfotagmentpiexef, @Englter binding afferitiesnpnd Hé) dedfeepent
anti bodi es for bindipg.to domajns _of functional ipterest on Ang-2. The
ant i bodi oSnoY ORFE BIBNCEEFBEALT APEF AL BRGTRSS Rhaid B1AI06. 41a5Eh &P
rel ated hypan£haRpid neste@Sdor adaiqushce! Behef athan tHAE ﬁ@&&%ﬁg—o@é\ﬁriﬂ? NpdpHa@N

primate, such as Cynonol gus nonkey, orthol ogues of Ang-2, the Tast to
det er m ne sspeores doosewangdat singley or Bnuléiples afivinom aged | substitoensi (pratprably

antibodies of interest may be inmmortalized by .vario t hads. | i.0g
fusion to Cﬁﬁ?@é"aﬁ&yﬁﬁnBB%ﬁ%l%eﬁugﬂgpthqﬁg%ayﬁﬁ in\}?&/ ulgﬁfl%rn 1o -Opcgg élé%\%%%%‘? or
by i nf ect i(grferdblyin BERYboBfiort 6206 helsbéide byistaranadoranials) &rnzhd firgavésubnd
then plating in suitable nmedium Alternatively, single Pl asma cells

secr et i ng @RtaFs0dPeeONFFIYAL Yo amEos p@ gubsiiseions shioulq @et grhstanHally rames:igg

using an Qg 9ThANdAs FRES hi GeREMRINELG Rl AdbC RS Ak (36R SG sRHARP! e
Babcook e?‘ﬂgf@ﬁ) P@%&eﬁ%‘?ﬁ% &A%ag’? Al Peatihee GupTotax (1998)) . “Cell's
target ed frot téndstosbiznle aphiedixethabbgeusshmethe rpatent soqubncg| drsdiiiSRBOhEr typas ©ff wi t h
the Ang-2 48 . .
secondary structure that characterizes the parent sequence). Examples of art-recognized
polypeptide secondary and tertiary structures are described in Proteins, Structures and
Molecular Principles (Creighton, Ed., W. H. Freeman and Company, New York (1984));
Introduction to Protein Structure (C. Branden and J. Tooze, eds., Garland Publishing,
New York, N.Y. (1991)); and Thornton et at. Nature 354:105 (1991), which are each
incorporated herein by reference.
[0133] The term “polypeptide fragment” as used herein refers to a polypeptide

that has an amino-terminal and/or carboxy-terminal deletion, but where the remaining
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WD 2006/ 068953 PCT/ US2005/ 045657 antigen. In screening for an anti body
al so able to antagoni ze Angi opoietin-1 the above nethods can equally be
used subswoOtotd/asgesAngi opoi etin-2 with Angi opoi eti InI 1. [@d:@/l]sztb(]ﬁlozﬁm
presence of a B-cell culture containing plasna cells secreting the
i mrunogl obul in of interest and conplenent, the formation of a plaque
i ndi cat es 25166 hdill Gequihe: is/iddiBica- WRRE sdresdpbiiih Sp&ditidrian SeeRuh B BlRaks cel | s
surrounding the plasma cell of interest. The single antigen-specific
pl asma celspauence Aeducedifer expmpin drqm adul-length JaNA| ssqhenced Fasghenisetygisaky o
the st ngl ol atis SEarY 6F (ARSI kil Rty 5t BN 1M ishag B o fcrore "
( RT- PCR)g , préferabDNA least @i amgind heidsdengy vaadlyl atdbist GDainfiny acidebgy, r.adicons of
the anti body can bege cloned. Such ¢]laoned DNA can then be further inserted
into a sui®YBP er}‘érfglryééZ‘?%WQ/%TE{D&%C“S&P%~eT]él%Teiﬁné‘aQ@_eg’b?S egd dereiredye o as a
PCDNA,  mong1pk6f &k aPhikh SHE RoRpRs NGy 4 Geflfent OP A ALY D9 O i %199”3' ns
of immunglobulin heavy and light chain. e generate vector can en be
t r ansf ect etbstantiol Westitydelalportian of 2 d?@é@@&nu@l desd S@_l:ll@tl@ee:cnldwl_lla]m tacatlleast ed
in conventional, nhtrient nedia mdifie S .appropri ate r inducing.
transcri ptio r?,% thesgoltugg’tn?%grop F%ﬁ%‘?@? ﬁgﬁ;ﬁl@f %’&ﬁl’%ﬁﬁ I 4)f'\§}g'r?rg u{lﬁeer s@g%ﬂ}%& bf‘?%é%?l ngd
the desir edndiel ebilith @d GRck! fefedhn -Q%ﬁﬂcﬁﬁ%j,io@ 3P4HPEGE dnilYit g use
hybri domas &e{ gﬁb}g%ulb @gﬁﬁg\%:?haiens %\n th fu Iy;hurra.n ﬁpﬁéﬁﬁ;ﬁﬁb@
| i ght chai?f&VityAnt YIBedYeBO s alogherrapIseFORISE T At paming ytigthai ns
asgvvell agy, ALY I afnid.badj es c S e of other h n
i sotypes %? ngﬁgl ng\(lcbeg@h%lﬁxgt aE%épgﬁdéoeglepgﬁggggggm%n% SCAFF1CRi t#g@,ogs
typi cal | y tydedlysa ry leaska0 afnifio cridabiong, Frfefabliap gt 8balind Qoil2 1¥06r
bel ow, when nmeasured by solid phase and sol ution phase techni ques.
Ant i bodi e%ortgﬁ]é?ng?rh%ﬁeél bads 1gpe gﬁaf@é@{lg@m@tﬂaHvr%cerrm%oéme@adq-oqi nhi bi t
the activity ofjo/3ag- 1 BR#GELNABE Zre dofikRy ASedfn! th RarBBREGEP .
ant i bodi es can[bllemgxpr es§3d a?ﬁﬁ%sel I alldi nes }(’):hher ﬁt]EEna 3{ rl?tg'jgrrg csétf}iaﬁ i nes.
Sequences nerpepfi $ Withupropedies idpaldges wathobe ofisled tantplaterseptifi@r Mhase
su?'ltjabl e mfig?ﬁg% celbo  ansfor mat on. caning)%. by a_mf/? K[rh?)vm met hod
f or inproﬁ’m ng ‘poryRUcT ot PaEE” it 68" ho8P ](‘fl_glrfl, THET Qb RER1IPBE™EY G e
packagi ng Fhlﬁk&leﬁpg.l xmwloz}»ragtﬂeﬁ.el 56219 f1986Y; UebePhind F‘Iieﬂih;{’géi”mjgb pt.@t(@?%g?_ﬁgin

[ th t rus or vector) or ransfecti
br ocedur e&% ottt 4 st Gletr, 289724, U7D=f‘§’]éi§hl§ gegpopdadehrreintystefeteze9, 216,
procedur e§VR i-h Mt Celietr. 399 28X ERp ) 1e ehrreintiysiclets699, 216,
4,912, 040 . : . re.here I ncor porate
herein by S gérg %el-l§ aﬁ%te:hr %ﬁ%@g@@%& glrdggftecet%pzutéélszgg %célﬁ%%%{smﬁ%eglﬁgt he
host to b&epudenmiroetivsdhatMee Bodstufatly similarodubengelizbly @kﬁglﬁpéptides maé/ be ' ud

; : . . t o

ot 1 an- mithat B PRIIFRT Bt Pl Aent i h oS HAPBISIE! 57k | oIFongilybr ene
medi at ed &N infild® k@R, nar : 3 -
noT Uss00LrRlBaRkH Gare ﬁ?@%@?ﬂf}? %ﬁ{,ﬂ’% lrtfggp%aﬁi&g%ﬁiQ?n(ﬁ%%@flﬁg%%% 2 ROBPER e  5)
i n | posothsshassmbioghiamieal prenecty oir phamwicologicel activiy Dbk arst}mmamcahleib?(dy[, B64]
Mammal i an, cel ines avai labl.e as hosts.for expression are well kno in
the art "ali's b bEERRERE A ErlibRs DRE AUy Rem R S uiadt éelﬁta%ﬁ@ﬁb%
Arrer i can oasilsting of: Cot HeHL-0n-CARCY)-.clipckhydi ng bty n hdbeg 1o
Chi niase h?r?&gecr ovaﬂ;Egr gﬁCHgI) QIchiIPI scFmHeLZa cezlnl tsry baby harrsﬁiasr Ki dnlgﬁ? ( BHK)
cells, noﬁ@é;Hmderﬁ(@ L oasyl, —RindA--, Hepanebeds el leamei monthecet] s

Coi 111 mesy e 1PRBuER) OT Sy BF pitnE A BlafBL b Ton AR SrealbiTB sl ®
det er mi ni mgingracohoLibE lsathe hgs (hay@-hysgle ieppace 96 Lelysiney b bameedioaduedte
anti bodi e?no\f\é gt}a]ble peptides. In addition, constrained peptides comprising a consensus sequence
or a substantially identical consensus sequence variation may be generated by methods
known in the art (Rizo and Gierasch 4nn. Rev. Biochem. 61:387 (1992), incorporated
herein by reference); for example, by adding internal cysteine residues capable of forming

intramolecular disulfide bridges which cyclize the peptide.
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constitutive Ang-2 binding properties. [0165] Based on the ability of inAbs
to significantly neutralize Angi opoietin-1 and Angiopoietin-2 activity (as
denonst r aveaoianesdse Exanpl es bel ow), these anti bodi es WRCTIUSk@sm45657
therapeutic effects in treating synptons and conditions resulting from

Angi opoi etin-1 and/ or Angi opoi etin-2 expression. In specific enbodi nents,

the antibodie me ein relate. ' t

resulting f roms[ogin}’gi op%ﬁgg‘g?dnﬂe(%&ghﬁf 8%“Ana§|“%§‘}}{' te}g fle%{t‘éaal ﬁﬂ%@ﬁ%%é@é@gsi S.

[ 0166] Acgolghepi@ddsahangt kempasdiest atdbast bae binday d@naihhk4atels ifsmpgdofrosiatie a
pharmaceutical conposition caonprisi ng an antagoni st of the bi o] ogi cal
activity deldmgngf aobipepiide shaipy havige Jpesewtimgugona fanding (FRRTFE LR i 1RiEmaY
accept abl g gary Yfibes bils 308 e%ﬁ’gﬁ‘?ﬂltmﬁﬁ‘tco%ﬁfer@éﬁ%ﬁgqg'tﬁé FGATRE bBGR Aleenic

anti body. According to ano?her aspect of “the 1nvention there is provided a
phar maceutdetahinzotpbsn titigenc dapaitdiody tymcadlytlag artesameric fomm, chnpliogg twd

activity of Angi opoietin-2,.and a pharnmaceut.ically.acceptable carrier. In
one | embodisHnt 1088 oLaphgoi BT BnrrL BEr SV e b o FEASR aACT kA 2
ant i bodi esrarRribisierédionsbitdach BEtt@ehyodhalf pANra ahranﬁ‘@&dyedlhdin% aapl es and
accordingly are useful as diagnostics for disease states as descri bed

herein. In addPi3@n, Badsed bereihai targged bimdingoagengnisfancamibryy, e indng ze

Ang- 2 act ifYaiﬁ{ér%ég{ ?}Eere(gfe gi‘llﬁi' Sﬂréf%%eﬁg%]'tlg b?l%les @ggﬁg&s SItPee ! q¥1v) Onea%hémggllz, ttlh% ns

ant i bodi es erap i'c e ng synptons and con

resul ti ng tingeted Arigdidg exaites Spedific for syigainki targee sivo dilm@iiies , enithvdiraaits, xbeli es
and nethods herein . relate to the treatnent of synpto resulting from
Ang-2 | pdd@gateé?eg?da@% AR & Sa@ff%e Her m@fﬁgﬁlap ﬁ@ﬁﬁ@g?’cmﬁ% OfE PR Of Feent, the

anti bodi es,36d4 rEhRAgdSoBRsRE| BRG, RerebBniCadibeay AAGhOIRIES % hﬁ'xl[ya{;eegn

di seases including neoplastic diseases, such as, nelanoima, small cell |ung
cancer, nopitgpml | cell lung cancer, gliom, hepatocellular (liver)

carci noma, thyrgig.tumyr,. gastric (sfonmach) cancer 5 2006/ 06895
T US2005/ 04LdBH M, ooindlRE Hreteh® AT b GRRE e AT Bareer B R der
cancer, | DACREERGuesgbl BY|casHRsR, or EREAPRTIEAhgS BNkt JliBHEYs.C BIedEhg

col on cancer, and pancreatic cancer. Therapeutic Adm nistration and

For mul at i dfpenjeotsagtlugerBelifishntéatoh, Fhend singie-flown prgtodips. Aremtibedy other

o ok ot oot ana  bodi.es.whi ch
b nd o boril bRl 2 WButloBl kiRl & B0 Epdle @0hLBRE (it O
Such f or msited identicalouhnl antitvdyi dubbthetidbiyniolhibits cidhestg o aaecopig-td aoshnddrg-2 to

its receptor Tie2, thereb efffe. tively treatin .{j)at hol o}gi %al condi ti ons
where, for°WRERPYID WefXfiftor! 40t e rodlges1tha qurdiy AR geespite QPGP BT
el evat ed. :AbiorAGatdeRADERRB0OS 4B5ETB0AD! YoROSRERDrALRANR featd frhdH F0but O

potently neutralize Ang-2, and pr éf erably have an adequat'e duration of
action t o 8P4 @anieesured if areipuene caosdtitiye bmdngasssy). Anti - Ang- 1/ Ang- 2

ant i bodi es pref |y possess,adequat ffinity to potent neutralize

Ang-1 and Ang- i,ﬁiéﬁd pggfagﬁg%qyymﬁgg)g oglﬁocg%aéu%{%lyﬁlﬁp%talnﬁﬁ()é%fa 188?902%#0

al | ow for antib6BYUedHimees biihodp, HODRIrafBd RhabeRg atnAkirpetitd DFfibad) ia0sl- Wi | |

allow for | ess frequent and nore conveni ent dosing schedul es by alternate

g?r e_nlt er ?|speq1fiw§§>0§ucwé§m®%prggeao%l%méﬁw ﬁﬁt@émhwafzqdmnebm?ﬁ.ful[hoﬁesg]
erile I - : r : r -

sterile f?llql%éataa%l gﬁg%%g%gnggﬁ@?% or bt0 oygrrlg?gtﬁqu(ﬁﬁsﬁg%l c{?gp?tﬁi lﬁllgézl%ﬁno%ﬁlgogg

reconst it writonndffotnneas vedilt adfraymentl evasiabts badierivntivas ahedeyf, withér llensboied i n

| yophilized formor in splution. _.Therapeutic antjbody conpositions

gener al | y Q1 tl&EeWtﬂ RtBeTa 2Bt %‘ilgesﬁq%g‘\?%@r‘ﬁ”%gb’ﬂéownn%c iques.  An

antibody may be from any species. The term antibody also includes binding fragments of

the antibodies of the invention; exemplary fragments include Fv, Fab , Fab’, single
stranded antibody (svFC), dimeric variable region (Diabody) and disulphide stabilized
variable region (dsFv). l

[0139] The term “epitope” includes any protein determinant capable of
specific binding to an immunoglobulin or T-cell receptor. Epitopic determinants usually

consist of chemically active surface groupings of molecules such as amino acids or sugar
¥
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access port, for exanple, an intravenous solution bag or vial having an
adapter that allows retrieval of the fornulation, such as a stopper

pi er ceablwolrosekgspoder m ¢ i njection needle. [0170] Thecrast@soiseant i body
adm nistration is in accord with known nethods, e.g., injection or

i nfusion by intravenous, intraperitoneal, intracerebral, intranuscul ar,

i ntraocul agqe idhihddsdeha), it hbAtESR!  halyB NledtAcORRE-dilsRIngf!

routes, or bey csulstai ned %Jr’el ease says%}g’ms aas ﬂ%t eg bel ow. 'Ilﬁe nantsia{t}%ali s

pr ef er abl ychathaienisigaseragdwenes spewifsd whinge ¢hafacsdristicor Ay folbedy iisj @at iton.
[0171] An effectjve amount. of antibody to be enpl oyed therapeutjcally wll
Hepent,  f GPouSatpt Bt (R ieft "G By St g GERFILS <k HEL PRTFebBrS 160

adm ni str aiNiQha eReab1 ¢ QNdiyjon of the patient. Accordingly, it is
preferred that t efj% heraplyst tI%ter the dosage and nodify the route of

adm ni strati on [@%40lequilhederto “adenéi i3 dded hepdin aldehbter apkerhical efrfigrind, a
Typically, the cliniciapn will adm nister antibo ntil a dosage is. reached
(hat *ach! ayisdite & 'esisaber oasns. pORBYR B EMSBRR 1o ot eX b i T The
progress ofiolbbicsl thitefiaARY is easily nonitored by conventional assays or by

the assays described herein. [0172] Antibodies, as described herein, can be
prepared in a rid¥4lre WASHVeE” opfientiviirein regatd (o ar degtbblypeptideirefers Thias

{her apeut o fRIROR] hndth 680859 Nadh S aich bl AV RIRRINE N LRE AR, e

nose or |ung, prefera I qui po " aeros The
conposi ti antifeyngtspolbpepdidal 1fBidlegied” paet Nkl Bdrbiy 1efers tthg bloddeall SnttioRS
desired. en adm ni stered system ca the therapeutic conposition shoul d

Iy,
be steri |83t pyplbydieny the aghgty af ahepa?%‘fﬁ éngrd pohperiteapl/e PSERTES dMghavi ng
due regar d,;f1gb; tivi oGl =1plo bj ditions are known
to those slﬁl Flggﬁoﬁvttﬁg{cgﬁe?’ ijI%ﬂr/?xe ‘ilc,’%tl%?sglggyefdoa}%uﬁ%grt@%s of the conpounds
descri bed herei[fl42]le préfmnmd”fvdrensised hereinarferaithnanyi atimalt thatnis lbynsidecechg t he

conmpound havi ng, the.desired degree of purity with physiologically

accept abl én%“ﬁ’?’%‘gé}gf,er%i it ‘?@ﬁ'f“g‘}a?bsrh”ﬂ bilizers. Such materials are non-
toxic to the reggident pigstibherrdasasars aRdh CABCANLARL I RRSne TRldY et +Re'd
include buffers such as TRIS HCl, phosphate, citrate, acetate and ot her
or gani ¢ adfentical tagtiganbingiigd iagwentsukhoes dsc osbilebicidgmeow rod ex (iFaf

wei ght (| n t ten.resi.dues) i des ch ..as | yar gi ni

pr ot ei ns, efgaf%g%eggsh%}gﬁ% rﬁoal%g%%?%?élgglglg a%‘?ﬁ%o?ﬁi }r%%yﬁ%%gﬁheob% llltﬁ/s?o %W&a?@%ehi lic
pol ynmers gbighstiad ¢fohntibotiek pyith thd eiAyaiRe pedsi, @swles GiS the UL IF(43), ofrabeh ohe in
glutam c aci.d, aspartic acid, or arginine; nonosaccharides, disaccharides,
and ot her Whigh H%Bm atessof Hiel angibady Belqculeosanagt lipked anrd pommpiisedio-itigese,
MANNOSE.  QlindFXLitdsNThe FEALEY,Adcn PR MSaiti o BbsHM kinipigar al cohol's ‘such
as mannitol or-sorbitol; counterions such”as sodi um affd/ or noni onic
surfactants sudbléd TVWEEN whelREN ICBinrefepad et thipimmedrapnoint of filatdiboSy eri | e

conpositigps for injection can .he fornyl ated accarding to conventional
phar rraceu?tp?:tdFta]&S%h SHLTHASEHPH ?gﬁlgﬁ@' HHSThe Sci ence and

Practice of Phaomsyy (2@hb” &fhenLise®iHeedh trefdtd kd anBadnmMit! kEns BHBAISHRES
(2003)). For exanple, dissolution or suspension of the active conpound in
a vehi cl e copwhisessthpgenstany domaigraitiag light eeainerd thy Glddembineofdhd heayk ehaimsane,

peanut, or cot Wgﬁﬁed %J@’gf%éﬁ?@%?%g?%‘!ocm&ﬁ’td a1 V&Gl e ike ethyl ol eate

or the like ma desire feservati ves, a%‘ti oxidants and the

| i ke can be inqot4r at edimsooetivign eedberefit fderpharnasdlveddt ptacdy be.

[0174] Suitable exanpl es. of sustained-rel ease preparations_include
useful for delivery of drugs that may include the Ang-2 polypeptide of the invention or

-

antibodies to such an Ang-2 polypeptide to a mammal.

[0148] “Label” or “labeled” as used herein refers to the addition of a
detectable moiety to a polypeptide, for example, a radiolabel, fluorescent label, enzymatic
label chemiluminescent labeled or a biotinyl group. Radioisotopes or radionuclides may

include 3H, 14C, 15N, 358, 90Y, 99Tc, 111In, 1251, 1311, fluorescent labels may include
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sem perneabl e matrices of solid hydrophobic pol yners containing the

pol ypeptide, which matrices are in the formof shaped articles, filnms or
m cr ocapswbesos/iasmapl es of sustai ned-rel ease natri ces Patlusd@spadogest ers,
hydrogel s (e.g., poly(2-hydroxyethyl- nethacrylate) as described by Langer
et al., | Biomed Mater. Res., (1981) 15:167-277 52 WD 2006/ 068953

/ . - 08-. .
pol y(vi nyPAT LRI 13RS nor 0P iy CER i {E Mol g dRic sy

copol yner pefkidas€)|piiamdtesidse,dudfdasgastkaintghybphatasgl ut amate (Si dman et al .,
Bi opol yners, (1983) 22:547-556), non- de?r adabl e et hyl ene- vinyl acetate
(Langer et al . [0H%br a) Thejtsymaiermaqegtieal aogrl o §IUgc &Fi Wsed (et spi6Tsy 19t s
such as t i B ' : iC
i d- gt yostpalgbghboRatt bl BhFIBRE SPEhoRg cETs AR lect RELL

pol y- D- ( - )prépellydidaiistetedr foca paticnt.( ERfhe3BeD8By. tefrdsl E&Finvie lusep abopnding tsuch
as ethylene-vinyl acetate and | actic aci.d-glycalic id .e.rel ease of
mol ecul es SPBYCIHORY 4¥ge iRy &e @ty @ Fke i‘%{ﬁe‘?ys%&%g}%‘”ﬁfg’@ggﬁ‘gwf%’ﬁ @
shorter tidR,peli fiHs é%%er,es?pﬁawwa@}@ﬁv-ﬁﬁmt Sl $ran6i¥Bé 198%)5, hendagsiyattor a

long tine, they may denature or aggregate as a result of exposure to
moi st ur e diere®yy rafersded)i ng in a | oss of biological activity and possible

changes in i ni ci,ty. tional L agi » ' r tein
stabilizati oﬂ@ﬁ%ﬁdi ng* ofi®t NE e ﬁ%ﬁsﬁén?ﬁaﬁg\}jg?evegg%?n %gl\?gﬁgfeec?e%ilf%ﬁe
aggr egat i QRedRGh@AN| pBRibS psat quer 6f af Mobhe basit ér KoheruitandGtShiwanly other
formation through disulfide interchange, stabil ié}ﬁaati an maégfoe &chj eved by
modi fyi ng indiuidupbapesies el aeraBosIgIpHId RrsierG t # Sthskafal CPLoteh Fefon s a
controlling Eiﬁ&ﬂ%e?e?ﬂtt}?e%b'ectté %c?lgs é’ﬂﬁ%f hatssagddut 5y %Frcefi’ﬂ%n%%@ia?p' ng

specific polymer matri X conposi I

[ Sust ai ned-r el ease N
conposi t i dnsispbal macbmciecplae precas ipoessnto fGanesadlyad substantitlhe panetdobpdsition

suspended in suitable fornulatiqQns capable.of maintaining crystals. i

suspensi oV 90ERISH TRYSE 1A ?}?Pélt%ﬂé?‘?r‘feﬁFBtfﬂédn@ﬂ%ﬂﬂf’%%%roﬂ%Fﬂ?sé’ csent’in' e

i ntraperi tc‘%ﬁ%ki}ﬁoﬁf‘&or@gﬁ@éﬁa@lﬁ st @hmedonekeasmh f 98%, £Xheg%. Most
e

conpositions "al so inclu | i posomal |y ent rap{)ed anti bodi es. Liposones
cont ai ni ngreferhlanhs bojditespesics ippepiadeld ¢syeniat homegeneHyROIFERINGEE SPECISs  Pat

No. DE 3,218 1; tein.et al...Prqg, : i -

82: 3688- 3 é@%‘?ojtl%%a?‘l%g%?f 51 ’Fh,e clgrm é)iSlt nﬁfy. co%ggllg?onﬁ Iﬁ&eﬁé& m{eﬁé‘%})wﬂ&glﬁst}le

77: 4030- 4Q3ipositiBn 28ns3t2essERiaBl 06 4 GinglEn8Go M kpulbPspbdids 949, 142, 641,
Japanese patent application 83- 118008, U S. Pat. Nos. 4,485,045 and
4,544, 545; and [EP&%OZ, 3hg termg patigot T st hgmanand vRTREY B8P or mul at i on
for a given patient will be determ ned by the attending physician taking
into consigenat hARbyREd SHEALLSDnlRAWAL@es Modi fy the action of drugs
includi ng severity and type of disease, body weight, sex, diet, tinme and
route of admi ni[®152]t i oRumenhentibreliisc avéidnsoran dofotliee proklbmy asssodiptedi with

factors. Therapeuytically effective do es b etermn i rin
vitro or iaﬁmgp@igs Hﬁéf’ﬂﬁfﬂé IS 8Y AN e Sqqgép?/\ggx%%gaﬁlgtré%?nsf hgg%ﬁ%éfﬁ{gé?gs,
descri bed dyeh @luine o rdd Qeri RO aE dah €dadpe el regildIcieawinlct ofigpendbodiey orexanpl e,
upon the therapeutic objectives, the 53 WO 2006/068953 PCT/ US2005/ 045657
route of ddad in the gameration efmn inHBURSGISERDRS SRSt theeanbikpi v RY 2 DAlEdr dP RIS, it
I's preferrad fofme LR ARG" ?@{Lﬁfneto? it defiled Qﬁib98§€%ﬂﬁﬂgmﬁﬂquiﬁ/od?éé%aﬁ gyt e of
adm ni strattlon as reqwre(? 0 obtain the optinmal" therapeutic effect. A
typi cal dagdnyratidistageghitighintrodngienfaf donciooaithunGnQdtibgd k et mtwp rodent, G0img/ kg

or nore, depending on the factors nentioned above. .
mgmmal 019 animal so that the rodent, ot'her mamma? or animal produces fully human

antibodies.

[0153] One method for generating fully human antibodies is through the use
of XenoMouse® strains of mice that have been engineered to contain up to but less than
1000 kb-sized germline configured fragments of the human heavy chain locus and kappa

light chain locus. See Mendez et al. Nature Genetics 15:146-156 (1997) and Green and
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Typically, the clinician will adm nister the therapeutic antibody until a
dosage is reached that achieves the desired effect. The progress of this
t her apy iwoea&idégosaoni t ored by conventional assays or asTdadsg@sioksd? her ei n.
[0179] It will be appreciated that adm nistration of therapeutic entities
in accor dance wi th the conpositions and nethods herein will be

admi ni st eng @JSM» efl Onsm Al @gg' pf&nkﬁnohg&gsr fns €M GRigdat are

|ncorporate foru o pr I 'mprove |very,
toIeranceﬁpaﬂgbg&ﬁxHhKQFm%mgﬁecAprnulatlons i ncl ude, for exanple powder s,
pastes, ointnents, jellies, waxes, oils, |ipigs Ilp%d (cat|

ﬁ}ea ispssed

ani onic) cont &P}ﬁ‘%g v &4¢ pioductioa pl theLenqMpisec Siramppt misea
anhydr ous S i i lsi

i B e A s e L I S S R
sem -sol i @7@51[)§15aﬁhhdslémenﬁnt Bd19A0x 101989,29¢ ofitedi Jmisn g, cEAOB o WAR2 2,604 fded t he

ISRl Ve oo T Rl RVt IR TR GO e RPN Tyt AR A L
in the forpguiatiugnfiled Al 18Nags4, \oaxsed 2hy, tike shewamabet 1998, a8d30,B8, filed
formulation is h si ol o |caII atible and tolerable with the route of

admi ni st ra(’mfdn27,8é 9l Q%( 6‘Bé$‘brﬁ1?k1 me" Phaldfac 8464 a82exdedhilane 5, 1995,

d | T

phar macor Csisop®1oREAEE SELER. HELERS LS IR 5. 1oFF: %/égn%%hﬁée e Sht of
solid pr Ot1995\, @ﬁ]@gmlﬂltiﬁhﬁ 5, 11995 08748638@ file® Od{els, 21)995 68/462008)fjled

Ch W "Lipid hi | d d i
concepts. "une SphaTinosP g, BfederBBe £o068) 0 aonan. Bt dFecbubgimberdioum of
excl pi ent SJ SorpypRaliR 9@@3‘)/06958%' eﬁlécprlsoveﬁ%r Jf@anGTOISCdndT@F§n?le1ten§%\I(?s38 311

(1998) and the citations therein for additional information related
f or mul at i &niH2,%%¢6iSEH8S, aMtk,028,ra,@5s181plahd SKI36VHY 8t amdplapaneae Eatent Aos. 3

A e P SR e A T D
conpounds 18 Bhe giddy ghblicibd HERYENt 1 9962 IntesibtBaLY Pofent AGpUELARIMANS.,OWO
chenot her apy. Such chenot herapy may i nclude one or nore of the foll ow ng

cat egor i e§46}2692}t iPublighsd BRjewarE: 3,549 EU%PW@S@tWAPE‘mBPOH%SWQl )
cytostati @6?91"0% &tﬂ%ﬁe@%&?&%f ‘%?SW%JGWS) /ZRS%XZJTB;I&GHaMéllfleQ998 WQ
roloxiTene’an oxyf

toren f ene ene oestrogén 't €cept or
down r eguloat73$0,( pablishah Mpcembdru? i ex00afhy , digmdsuassdod geehsof fhor atevaijbd

bi cal utam de, flutam.de, njl tam de and c roterone etate), .LHRH
ant agoni s (Pategfs, Ema%%n? 1§ e(f‘FIEFFS @fi’ﬁfﬂ W@‘F%Y l'eafg’@ﬂb"r Bribei RRURLY-

buser el i), pr qgess|odentsaf LAmBXA BP0t ISHEOIncARE GEAPLARORRE AR nal

i nhibitors (for exanple as anastrozol e, 1etrozole, vorazole and exenestane)
and i nhi bilnoy Baveottilzed peguvtesie” spmhacks Iithastisioate:; ;appioagh, agerxpgensik &k

TP SIBERT Sl AR A GG Be PLLARRR SR AE o MO BARLS, o

function) ;THuk, dne drnm@lV@%@epfoneb@Mohe Dﬁ?eﬁés b6t inore Jif @he€ nanPbenstdne h
i nhibitors include grow h factor antibo row h factor receptor

ant i bodi egegipor asiarplle at sseontheans@pbgionaf fPﬁ? @rgagmﬁzwﬁn[ HREFBFE nTM
and the a% & hpd a%e{} DR, G8L %Hg;ln% £g%§§4ai This! fb%éyhs L R GRS

|nh|b|tors yrosi ne Kinase in tors serine/ reonlne Ki'nase

i nhi bitor sPatd‘nqarN@.xaméIS,(BOV nioi Buknir g7 af. bk ERI datema| Nay 40, 3080ct 625,808, | y

(for exarrpsl 6e25 126, 5,633,425, 5,661,016, 5,770,429, 5,789,650, 5,814,318, 5,877,397, 5,874,299,
and 6,255,458 each to Lonberg and Kay, U.S. Patent No. 5,591,669 and 6,023.010 to
Krimpenfort and Berns, U.S. Patent Nos. 5,612,205, 5,721,367, and 5,789,215 to Berns et
al., and U.S. Patent No. 5,643,763 to Choi and Dunn, and GenPharm International U.S.
Patent Application Serial Nos. 07/574,748, filed August 29, 1990, 07/575,962, filed
August 31, 1990, 07/810,279, filed December 17, 1991, 07/853,408, filed March 18,

1992, 07/904,068, filed June 23, 1992, 07/990,860, filed December 16, 1992, 08/053,131,
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EGFR fam |y tyrosine kinase inhibitors such as N (3 chloro 4 fluorophenyl)
7 methoxy 6 (3 norpholinopropoxy)quinazolin 4 amne (gefitinib, AZD1839),
N (3 et hywol2pévaegdsp 6, 7 bi s(2 net hoxyet hoxy) qui nazol i nPdTAISR08/04385T ot i ni b,
OSl 774) and 6 acrylainido N (3 chloro 4 fluorophenyl) 7 (3

nmor phol i nopr opoxy) qui nazolin 4 amne (Cl 1033)), for exanple inhibitors of
the pl at elfed dghil \ved 190 v8dlodard0HiIdAIY Y2aRYod, s/ £ fi1dd RbPLARL S 8, Of
the hepatocyte growth factor fam |ly; (iVv) antidngi 0géni ¢ agents such as

t hose whi ci¥93nRPEIOL, 7Bhe fidedk ddecembér §a4098,a08/165029,halddaDegemivdrhld,ate9s: ,

(for exa apt | ular.gndot helial cell .growth factor antibody
bevaci zunag?Q[O?%slt ?i%%ﬁ@%c%né i E?@S%&ﬁ g CIgFHHSY ﬂtﬁhgﬁh @rteg%t‘ % BePrpPratet Bt or
ant i bodi egefstitibe.altd alkbRusichd PdicesNaNg sanb3 Bt intaRhidRIPeInt & HE4s
such as those_ disclosed_in International Patent 292% cations 97122596,

WO 97/ 3003%°s- W BH33385WWS26304 3358 940174 90 MOTID IB622L7.aWO
conpounds e ! f i ] i nhihitors
of int egri%@%gg un(t?%4 (Zgﬁgg’ng’@?ﬁ@%%@gﬂ%ﬁw g;@\r:%{gg}ﬁ%%/ é’%gé)iaﬁgrg%ents
such as CdhbsnedNas 548l i 784 thendisd esups wifdehickliaschasieg icorgonited datrbRrmke Rat ent
Appl i cati gns . 99/ 02166, ., WO 00/ 40529, 00/ 41669, WO 01/92224, WO

02/ 04434 gﬁedr %‘lﬁ% ogeffgfthf’i/?j‘%%ﬁ en@é\% hRen g @, 1998 Tasillam et 2k hb298. whi ch
are direct@@i boult, 1693 aT@eLS: diupt @dosaly c ! ) by ras
anti sense; _515 WD 2006/ 06891%3 tﬁd?usigog%gﬁ%%%m%?’i hgfelﬁgf%?lﬁé?g’pﬁ%é)’

appr oached'ishivild) aidil.n 1996, ths displosurap pf whishese horebp phcacmoraibé byanferapeads such
as aberra@lﬁ]ilpél:ﬁr J}', aberrant BRCAL or BRCA2, GDEPT (gene directed enzyne
pro drug t erapyé} appr oaches such as those using cytosine dean nase,

thymi di ne ki nagelss] a Kati Ras dlko OirheRHe@di Ghagen LR s RitshrARiibeaeh eSnt O

increase patient _tolerance to chenotherapy or radi otherapy such as nulti

drug resi $t'&nhce b’@‘r‘f& tt%‘@?’lélﬁ)y{mor%?ﬂ. f‘\ﬂoini Yargampigesshef abyoragronsac e sntire

agens L SSRERIE St oA bR ARERRARpISHL 575 i B

cyt oki nes 843101 athei disabosueaskofiwRich iant Rereykicorpbrated GyaRftrary! eAdBEsRERAGE

appr oachel et ng s ailiee dof FBHAGRE PPt Saon raomey TRt ShisPesied

dendriti cnfgilldchs (BREHBRAGHGS HASE MIelk YoAkhE Tﬁég[s%%%g}f&sésyqﬂé”huﬁt%hgllgﬁ nes
0

and approaches using anti idiotypic antibodies. ['n one en nent of
t he i nventpdishiomosgmeiof dbgyKairemias and sl kappe shaif trangent 0 et Garphame néanbi ned

wi t h agents,.:phi iAhi-hj f ( cul ar endothelial growh
factor (Vggilhi‘) , el(céyérd}é@g%%fetgb?ﬁ@g’éﬁ@?%%b}:@? r endothelial cell growth
factor anti bofiSBpvadilatambn{Adastdan (also) be adttvied WBSEIUAE BAHMNetkigbldr owt h
factor receEPntgﬁr ,gﬁé@ﬂbgﬁlﬁes such anti-KDR anti bodies and anti-fltl

ant i bodi e§**&WfHd e siqt hiaged dp sphags edisplay | (AT nMorphesys,Patyent

Appl i cat i ensitVISRIAF%2 X6, \ggmgﬂ 03Pexi : 9 3? . W00/ 47212
and W001/32651) and (’:orrpoaﬂ S téu%%’ mger)%%gg/fog%%ﬁéﬁ%%%ﬁnh%f@e f HPOSQ}?};”M e

| i nom de, display KCAdD.sycast displaygridithavilid f uncti on and angiostatin); In

anot her enbodi nent of the invention the anti-angiogenic treatnments of the
i nvention are conbi ned agents which inhibit the tyrosine kinase activity of
t he vascBiepbragioglof Aalibadiedr om h factor receptor, KDR (for exanple AZD2171

or AZD6474). Additional details on AZD2171 may be found in Wedge et al
(2005) Cancer S8k cH\ntibodies, as described herein, were prepared through the utilization

of the XenoMouse® technology, as described below. Such mice, then, are capable of
producing human immunoglobulin molecules and antibodies and are deficient in the
production of murine immunoglobulin molecules and antibodies. Technologies utilized
for achieving the same are disclosed in the patents, applications, and references disclosed
in the background section herein. In particular, however, a preferred embodiment of
transgenic production of mice and antibodies therefrom is disclosed in U.S. Patent

Application Serial No. 08/759,620, filed December 3, 1996 and International Patent
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65(10):4389-400. Additional details on AZD6474 may be found in Ryan & Wedge
(2005) British Journal of Cancer. 92 Suppl 1:S6-13. Both publications are
herei n iwoan@owsdsed by reference in their entireties. POTAISRMEOHS6ST

enbodi ment of the invention the fully human antibodies 3.19.3, 3.3.2 or
5.88.3 are conbined alone or in conbination with AvastinTM AzZD2171 or
AZD64AT4. [ AFARhiGHSBs.CFa 9801397, @AbRBRY JHRY 1 Per 38hinaved b@(/m?o, ?Bbﬁéﬁ%d

si mul t aneous, sequential or separate dosing of the individu onponent s

of the trd2ecember 252000, e wixcingties of prhvchuare eyl ingorpéreted drpetmeseofSet hi s

i i on, ically acce hereof . within the d
ange. desc ORI ER e T REPAT RS Rel It A0 kel Yk béagent -
wi t hi n i t sneppoavddydefsagee.r ange. 56 WD 2006/ 068953 PCT/ US2005/ 045657

EXAMPLES [0183] The fol| ow ng_exanples, including the exgeri ment s conduct ed
and results adflRed APwugholfedsse rofr sieh ysehmalasye flly pbeman ompyodentl ar e

not to be . ad d L t eachings..herei n, MPLE 1

| MVUNI ZAT|a&%@‘k%ﬂ‘ﬁ%ﬁm&%ﬁ%ﬁ%ih%ﬁ??%eﬁ%%ﬁﬁ‘%f%ﬁ oS 8%%?% Reonoieh IR¥§ 05

obt ai ned frhiomafR&ibyskedin®ith b Gntigdn\MARERO|d.& , AN Cafmpieic BRS(AM GFB- was
used as an ﬁnti gen. Monaqcl onal antjbodies agai nst Ang-2 were devel oped by

sequent i al%tYs) WriRFPEIRG IREhbRBYBEmmpRizel micgemsMbg Fecoyered; ImpRagstesane XM
(3G 1 str g,y AeR¥loid- , : ' wer

i muni zed vi a ?‘V@gt pgl élro%)du%efcgpelg%r{oi Rrjgégctteilons. h @g@% %ygfﬁtljg@rfee% “Rach

i nj ecti on hyhgd&0a |cePeinesvars escre@hed apdrseleciot padidedtify Hiybriibmiangdl line thaas

with 2.35 econbi.nant human Ang-2.(r hApng-2, cat#623-AM CF; | ot
#BN023202£§‘J°‘§ ""?69?‘29 é%%-??gﬁcﬂ;ﬂ%e%’é%e% OE%éefEﬁP?é?Véﬁ%ﬁsf&}ﬁ ggdnethads foy, i ¢ h
10 99 CpGthd produéifon IrmuBERGYHNBNES cAdliHakaMEt prE@iR| B8bEHSOHEOEC th Ang-1
#11553042; agen) per nouse. The next 6 boosts were wth 2.35 g rt%ANGZ

in pyr ogerdnf Astg-bPBerthegdriovedediierdin 28° ehapdcterixdjion Phths gnéibadien prodpbakihat e

gel, Catal - . : i.osect or nd 1 G pe
mouse, -t ol fanCel s, FRfanpAfRg iy e RAFRERLE snafliss SN 1eR0 Bibes

wi t hout adightvemnins ofhechXenibMiiese m ce were i nmmuni zed on days 0, 3, 6, 10,
13, 17, 20, a for this protocol and.fusions were perforned on day 29.
Sel ecti on of Aqglréﬁs f'%}terﬂéﬁ‘YFi&t ingleadriof heingy figssql tamyelamg- oellinto] BUeiRte i t er s
in the senygiddRm, BrEvYOEALSE & . [ ¥ i

Briefly, r gccl)m;i nén{%gﬁg- 2 (%i?%?%%@\%%%n%%gﬁx\éﬁﬁ)%ht@?@&stggg Lj@é%’ggg)fﬁed

Uni ver sal finmdiypaginolysKynaviou@® wedd aml dioseed(1Cproh@ratdahd diffdvdtiateoines ni ght
at four degrees in Anti;%gn Coating Buffer (0.1 M Carbonate Buffer, pH 9.6
NaHCO3 8. & tj‘?%f‘frse‘ffﬁ&m&@ mg g6lls. ¢ ARt dgsdeomdhecelbamematings gre hap screenrds hi ng
buffer (@x03%sAMREReR8vi o Burdlo@d enpl o ates
wer e then E)/I ocked V\,?t hVﬂtO(%éalﬁlllév?ve%ﬁ Aggéztr:‘ikl ng gg‘#f g@(%ﬁ@/?%@%?&%mfﬁ/o&ﬁﬁmen
20, 0. 019%sTapwady s atanjunoterctivIBS)gainst! fiagimeita tod A rag-2 rto dunthee ey tteudiéfefenr 1 h.

After the _one-hou |l ocki ng, the te 7 WD 2006/ 0689 o
T/ Us2005R GeRs or R LS Trae s Bl oSionel fpefcetivn dnge 1 Lhe aeibogies Bt ek
pl at e washBb.beSeréntd @paigitt G- 1, Ang-3 or Ang-4, other related human chemokines and

against the rat, the mouse, and non-human primate, such as Cynomolgus monkey,

orthologues of Ang-2, the last to determine species cross-reactivity. B cells from wells
containing antibodies of interest may be immortalized by various methods including
fusion to make hybridomas either from individual or from pooled wells, or by infection
with EBV or transfection by known immortalizing genes and then plating in suitable
medium.  Alternatively, single plasma cells secreting antibodies with the desired
specificities are then isolated using an Ang-1 or Ang-2-specific hemolytic plaque assay
(see for example Babcook et al., Proc. Natl. Acad. Sci. USA 93:7843-48 (1996)). Cells
targeted for lysis are preferably sheep red blood cells (SRBCs) coated with the Ang-2
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Ang- 2 i mmuni zed XenoMbuse m ce or naive XenoMouse aninmals were titrated in
0.5% BSA/PBS buffer at 1:3 dilutions in duplicate froma 1:100 initial

di | uti on.woheodmses3wel | was | eft bl ank. These pl at es wece/useasbaiesd’ at
roomtenperature for 2 hr, and the plates were then washed 3 tines with
washi ng buffer using a Biotek plate washer. A goat anti- human IgG

P spect 1l bl o8 AL PR A8 B B8 Sy FEI Qlsloickb)y BRNGE o

ant i body WAL dd " A conc atton o |ncu ate

hour at r eghodseaneqaiyrte. usddatbstitueing AakRpoivtine Wﬁhh&:@loj}otatmﬂs wi t h vvashl ng
buffer using a Biotek _plate washer. [0186] After. washing pl ates were
devel oped withl 91@]addh’f‘ih6ﬁr‘°6f’ncﬂ9éa%ﬁ‘?lbﬁﬁg’é‘iﬁ?@t%lﬂ’&gtﬂlw“(e Fé?fietmg the

BSTP- 010050116 Qlobd 2 8PirirBst Ghd ¥ Bienféﬁﬂ%é KEmGOoH 604 pla¥kd reloﬁe@rs})e&ﬁc show
col or. Then the ELI SA was stopped by the addition of gtop Solution (650 nM

St op r eagenig-T/dmgTvBe(iBiadHysiBST FheOshoep Geli)blooécdlss&untoun@dg\ﬁhq blaging cedl 0F|20
per bottle % The .specific titer of ealrc%h Xengl\/b e an ft sldeterm
fromthe Hpirkal eﬁg@f’f‘n e“s%%?cﬁ’r% BAE S8R0 < abcf g\{azp ahd %anbe? oW.
The titer j%24tb@ahbthbheneticeafoRmatal thaﬁeﬂcb@esgheqieeﬁtcuglomé Dibedy Besdated t h an
QD readi ngmtwo fold that of background. Therefore, the higher the nunber,

the gr eat arompghe single plaswa splli Hrnasevaresiuneartion aHgwed by BERe(RI-PERMBE 1: 10

Reaot vt 70D Phine i Ghoaty al 8Ehq 6, bl Gelh BEReGaTOAEHR Y Foneds s
212,000 (B2h- cﬂoﬂe’n‘l, DO0A 3&h, B0 bOZROh&d IsedaD idid5a Oﬁlﬁlab168é’>53rissﬁ>ﬁ 9&for,

236, 000 0825-6 27,000 119, 000 .0825-7.100, 000 23 000
165, 000 mezfsfag lys8 V§8i6T £a%CHD 6 chosrs PEB N 1psoPrsEsa 706“81\1 Sn@i visptor

Sensi ti vi tcﬁntaﬁ@né‘ﬂfe@onéf%ﬂ%o&ﬂa‘(ﬁs%f imPhdgHdBulin TleaNc} and{{Ee cBdih a'THe g@ﬁ’@atgcpz fp
* PC = goat AB, anti-huAng-2 (R&D Systens, Catalog No. AF623) 58

VD 2006/ 068068cRATEBR 08ETTEEEER havabills, 3g. @Eliﬁé)32>ell&(§3fﬁ®@eﬂf( Xmu@ﬂﬁél n)
After 4|n ectio ter 6|n ctions. -Muse | D.Reagtivi.t r hAn
Titors vi dh HEGEOORER TR0 ATk00 ORI PP EPatD oahdndge i
0824- 4 22%eRetlikransformants, or amphfying the genes encoding the desired sequences.

[0162] In general, antibodies produced by the fused hybridomas were human
IgG2 heavy chains with fully human kappa or lambda light chains. Antibodies described
herein possess human IgG4 heavy chains as well as IgG2 heavy chains. Antibodies can
also be of other human isotypes, including IgGl. The antibodies possessed high
affinities, typically possessing a Kd of from about 10° through about 102 M or below,
when measured by solid phase and solution phase techniques. Antibodies possessing a
KD of at least 10" M are preferred to inhibit the activity of Ang-1 and/or Ang-2.

[0163] As will be appreciated, antibodies can be expressed in cell lines other
than hybridoma cell lines. Sequences encoding particular antibodies can be used to
transform a suitable mammalian host cell. Transformation can be by any known method
for introducing polynucleotides into a host cell, including, for example packaging the
polynucleotide in a virus (or into a viral vector) and transducing a host cell with the virus
(or vector) or by transfection procedures known in the art, as exemplified by U.S. Patent
Nos. 4,399,216, 4,912,040, 4,740,461, and 4,959,455 (which patents are hereby
incorporated herein by reference). The transformation procedure used depends upon the
host to be transformed. Methods for introducing heterologous polynucleotides into
mammalian cells are well known in the art and include dextran-mediated transfection,

calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion,
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0824-5 300 5,800 0824-6 550 7,400 0824-7 1,600 11,000 0824-8 45 2,400
0824-9 600 6,900 0824-10 225 2,300 NC <100 35 PC Sensitivity: 12 ng/m
Sensitiviwg:20&/mgysai * NC = 3c-1 N128-3 * PC = goat ABpcCarniseeososssg? 2 ( R&D
Systenms, Catal og No. AF623) 1 ng/m  EXAMPLE 2 RECOVERY OF LYMPHOCYTES,

B- CELL | SOLATI ONS, FUSI ONS AND GENERATI ON OF HYBRI DOVAS [0187] | mruni zed

mce were .cal digl o i : the . dealpin Y RE nodes
har vest ed 63%3%%%‘]8?@5 11‘% %{% g{él\éjg c%ﬁ&?‘%ﬁ%}é&?@fﬁgﬁg? d{hcelflf&ssgl\%\lgér’ egncéji (gqg%gzi at ed
by gri ndi ngicrainjBbtted dfehe BNasro timdeicel |s fromthe tissues and the cells

were suspended, j The. cel | 5. were.count ed nd 0.9 m DMEM per 100
w1 onymondtlfls ety Tt pajarede tobs ESaehBnan e EL RIS dont | y
but conpl gh&hy art dati NAcludd thahny AnnfdRAZeBINBhdsCaRBaslS REh tHOAnErchd aypsel |'s,
the cells were | abeled by incubati nguthe cells with the magneti c béads at

AC for 15 Grlik esllectiva (Adgre) inchudiyg bitatys|lisaiteselol Chinsisehaiser aont €(EHONg up

to 108 posjti cel 2x10 al,c | gad nto a LS+
col umm andelthe g HBndhl KBRS Srelb e e eSO bipdh oo
as the CDIRpsegilulareafdimahd o¢lls(@nstHeS GhasenmedditheMariddepeast edlst smde B
cells). [0188] The fusion was perforned by m xing washed enrjiched B cells

from aboveHsH ohHRECFRL GRS mieloHaespakaaitighlap Pacfersire g selreisd dhmopahn
ATCC, cat -d%te_ﬁﬁhh%%%@ch( KaRiiNeY nile %gh e;(grels:{mﬁ' Qlels é%?pﬁoh%q an&&?@e’s]@éﬁ) ) at
f 1.1 | s gently pel

aratioo e cell mxture | eted” by centrifugation at
800 x g. Abngituicwvphe? dindemppmbentits.t he supernatant, the cells were treated

wth 2-4 nL of ase,sol.ution (.Cal Bi ochem .cat. 59 WD 2006/ 06895
PCT/ US2005/ o45d§%5375§§ed&n§ﬁﬁﬁ'§lﬁﬁ’ ‘?%Iﬁ“%%{g %WE%¢WEH?IWM1%% 85
Then 3-5 nhd AndiBRiskas2 adigaey R defloabrdtbie i fikyPRanasibd Belbwg,ameset Mibodies
suspensi on was adjusted to 40 m total volune usin el ectro cell fusion

sol uti on, WiBCh&e ghamestier effects Ip ghieptingasymgoye3and) copditionn gaadingnimoet at e,

Si gma, Cat 45. ;]EMC:;}J?N . Ace i.gma, AT :
super nat ar{?n sl%éirrgve arte lécﬁeprll‘%%ﬁﬁ %@fﬁsgﬁgandmtcﬁég%gél grga%druen-g?tg’sﬁg%ended

in 40 m anfb&liesThnd mehbds heginvasateepe dieedeantnt v S@hgtSmagasuttivge fom
resuspended iin ECFS to, a  concentration of 2x106 cells/m. [0189]
El ect r o- ceMEIRASIIR! dRdorAngigpHen-¢ didigedangiRge8psiyener at or (model . ECM2001,

Genetronic, |nggigepan Qc&ﬁ@inﬁtq@s anoth& Qéf)%&toﬂf Q]H@ ti%ﬁztﬁeﬂésﬁd%n\ﬁ@ﬁiea'eg m,

using the follow ng instrune ettings: [0190 I gnment conditi on:
vol t age: Hhawhaceitil ®Pueition f@ASISingvenbaagoniteakithy taclogival tetgaty 8000 V,

Col T suspodeiahictte) @ Et RS U ch PR ge Y Geropim b ST Bhaes
sterile confollinis taehthiaf Rufpeided & nibodlerAdBrdiiPe aARhal fped Jfhge sane
vol une of Hybridoma Cul ture Medium (DVEM J Bi osci ences), 15 % FBS
invention there is provided a pharmaceutical composition comprising an antagonist of the
biological activity of Angiopoietin-2, and a pharmaceutically acceptable carrier. In one
embodiment the antagonist comprises an antibody.
[0167] Anti-Ang-2 antibodies are useful in the detection of Ang-2 in patient
samples and accordingly are useful as diagnostics for disease states as described herein.
In addition, based on their ability to significantly neutralize Ang-2 activity (as
demonstrated in the Examples below), anti-Ang-2 antibodies have therapeutic effects in
treating symptoms and conditions resulting from Ang-2 expression. In specific
embodiments, the antibodies and methods herein relate to the treatment of symptoms
resulting from Ang-2 induced angiogenesis. Further embodiments involve using the
antibodies and methods described herein to treat angiogenesis-related diseases including

neoplastic diseases, such as, melanoma, small cell lung cancer, non-small cell lung

cancer, glioma, hepatocellular (liver) carcinoma, thyroid tumor, gastric (stomach) cancer,
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(Hycl one), supplenmented wth L-glutam ne, pen/strep, OPlI (oxal oacetate,
pyruvate, bovine insulin) (all from Sigma) and IL-6 (Boehringer Mannheim.
The cel | swoaen@/o68956ubat ed for 15-30 minutes at 37C, andprchams2asnsiest uged at
400 x g (1000 rpm for five mnutes. The cells were gently resuspended in
a small volune of Hybridoma Sel ection Medium (Hybridoma Cul ture Medi um

suppl enen 1 I .ca 6 a o) j.ust ed
appropri a%pgﬁ%%\jtcﬁc @f@éﬁ%@%@g@ n%rl@e%gg?rf 8@%@%9%%1%% ﬂggéchgc e\é,réliéﬁfe}sﬁ)a %
pl ati ng ofenBxchetviaBeanetr Ridhey edncperoldb cumdet, apt phecreatid cabérl per well. The

cells were m xed gently and pipetted into 96-well plates and allowed to
grow. On day 7 or 10, one-half the nmediumwas renoved, and the cells

re-fed Wt FnRhiidRRRinisekBabhe RoMedbisns EXAMPLE 3 SELECTI ON OF CANDI DATE
ANTI BODI ES BY ELTSA [01I94] After 14 days of culture, hybridoma supernatants

wer e screened f[0168] AngEmbegimusints cofnpiheclioveatiomntindhedi esteril¥hepbEtrhBAuldadt es
(Fi sher, t. . 12-565-13 -wer e coated,.w th 1 wel f human, Ang-2 (2
Gy i n ORGSR PR MR sE AR Sty e D W Selh R By 0
t hen i ncuhpdtege adefdiGsareafnmdr@for dehek. SR MEARRG{CHSS 3nHR6H IHdSRAGas 045657

i ncubation, the plates were washed wi th Washing Buffer (0.05% Tween 20 in
PBS) 3 ti/is2 opdaet) ewd Angldeisigemia Bie2,(thesby sipctively1gating osthpingi@l 01%

Thi ner osal__i .- r e [ a a
t enper at ur(:(e)hgtﬁ(t)]l P Lg{ vﬁ%@ .Wg\fe?( 31?19@? %gﬁc@gtoltrgﬁﬁse% he %} a@gg}}v\%g g_z\/\éss Fﬁ@%rﬂvﬂa{l%
Washi ng Buldvatedt hr &stiHAnges . anfiBoditsvairtfenibly pobses sl cntq st eaffiaitanios pontly

positive and negative controls were added_and the plates jncubated at room
t enper at urnéu‘irgFZ%ZAﬁg' rs@ngﬁf@feﬁ%}’é}’t}}a\% %ﬁ@?%‘?teug'éraﬁ?%r%u@%i}t tona8oW sloF um

fromthe Angs ehmmgz%tﬁmgwwﬁmﬁgq%g%u@abﬁ?%—ﬁre@wpass_e§50£&e§<a£e (fp)

N160-7, and the negative control was serumfromthe KLHinmuni zed XenoMuse
mouse, XMaEityHo@otamdly heutrdivepang-1 fpd Ang27 a8l preerday have ar adegeaibduiation t he

pl ates wer shed .t hree .tinmes wi,th Washin uffer. | /well .of .
fet ect 1 on TATTIb 0y Ioda o At FRnl ftste Freetis PhgroTeused Rygion'F ) vifhas
added and alb® Pratasfreqiedbab&n@t doReMidi radeinat heddley by aethate pitehittRl
secondary screen, the positives in first screening were screened in two

sets, one TP¥ES HICHES StRAEBEPWPTAREARERSUISE HEgctiPer hunan | g kappa |ight chain
detection (goat i - hbgkeRpAni i SHE‘ I .
2060-05) in or g?@to dg%llolnstra%l gﬁ'ﬁ% %a&%ﬁnﬁ%@d,?g%%m ?’o%gﬁgfaﬁ%%ttﬁ%%}é and

| g kappa. stfrilefiltratioumainitomest prgorpto atr éfslloveing 1ywphiiedtidh pekrecbnstidstions dfhthe

Washi ng Buffer, 100 gl/well of T Bi oFX Lab. t...No. TWBK-0100-01) were
added and aPHEOCB’i' a&gé lsﬁg‘iyﬁé&r‘{”(ﬁargg\)’é‘l%oge ﬁ@ireadgﬂb&’m}élzﬁ@ AOTR LT (igniqlption.
negative cgptdehtic miﬂoa¥ !aaﬁ@bgiﬁéﬁ%(&l%ﬁugcarezgra%cp&lt@a)conéﬁleg héwﬁ% lh 8L0P
solution (TMB Stop Sol ution, (Bio Lab. t. No. STPR-0100-01) was then
added and acérss pbritfos exapende,on inmavEhpS/sopltmndag pesidbhavang 45 adapter Thet eHower e

185 fully human | Kk a, anti bodi es_agai nst . Ang: 2., [ 0196] Al |. anti bodi es
that  boundorigne e BRRGY JRR.ES st et i dhE LY PoPseRaT s Rho. 1
by ELI SA imdedleder to exclude those that cross-reacted with Ang-1. The
ELI SA pl ates (Fisher, Cat. No._ 12-565-136) were coated with 50 gl/well of
reconbi nant And07q2 gEhedouteef; atihedy admipishriosipdp epaerd @ath kngwn methods,
293- AN- 02 y o f. e: p CO3
5.4 giL). herithon BAERRPY) Ehaicor, M CAGRARENP (LR M iso
condi t i onsntiesolar,bimtrainéral, nrethetdheinhelatomionantralesional routes, or by sustained

release systems as noted below. The antibody is preferably administered continuously by

infusion or by bolus injection.

[0171] An effective amount of antibody to be employed therapeutically will
depend, for example, upon the therapeutic objectives, the route of administration, and the
condition of the patient. Accordingly, it is preferred that the therapist titer the dosage and
modify the route of administration as required to obtain the optimal therapeutic effect.

Typically, the clinician will administer antibody until a dosage is reached that achieves
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Ang-1 nol ecul e was i mobilized on the ELISA plate, no antibodi es were found
to bind to Ang-1. However, the counter screening described here has

t echni calwbizma/@mgesens. First, the antibodi es derive fregTiise@smeiesTi al s,
but not a cloned hybridoma. Binding signals froma particular clone, which
only account for a mnor percentage of the line, may fall below the

detection Lt dav] t I ] t:ai.n.epi i i.gen
mmy be cohsagyind ke RS DRiees ST AR elifl (€ BEPARERY 1y bt
conf or mat iasswyk ochpfigessays Uedd@b2DBGEME68953 PCT/ US2005/ 045657 i nduced by
i mmobi i zation he ant.jgen. For all .of these reasons, .the . .
cross-reacti Vi t[gi%#] e h{)‘g‘ﬁ?si’ 5‘68‘95‘?’6’6‘}& rejnn, Ga8 b prepaipd @ & vege (g

cl oned antghhesicesticHlg a@c&itgﬁ@ cBrried Y ShRMheSBu X 8o &t cASHASEEMiNGHd | N

Exanpl e 8, one clone (mAb 3.19.3) was in fact found to have strong
cr oss- r eaduirasenqualy of henigh dho mops antlupg gorefefabknmpl e diqaid or pendderigrosol

R A R

Monocl onalas addsirbddi Waieh hadinihisteiddi §ygtbnAgly2/thé aRerbpeutic n@nvsRioh dsiduid bed by
a conpetitive binding, assay. using a podifi eag ELI SA. The mAbs used were
products SHFUeiRyFSeHuirser A doprre e B goqaptable salvtinrshawing dummwens: BhPE. of
the hybrid qaate] ity = Yre IR wel |
N | mpl ot u o s Bty 1Tt RRRG B e Rno il ool SIS TR ity

f usi on pr cloeige {OREIDIBpss @ifisthe lcampowEhit deshiobed3 hareiriT larel p@pawt] fbr gtarhgdrpr

i bat i i.ght at 4C. The pl ates re shed.fqur tine usi ng.
Phosphat o HRUTPSFAY PR empshesy bGPPSR, Jirvievilen droisdotsen ob P okATHEN)
The wel|'s ghgﬁelo?iqany%c@yabl@eaﬂrieﬁt chEieRlsO oK isn@il et eSudtOmalériBiRAare hob-
%dween, .01% Thinmerosal in PBS) for 1 hour. [01981 Biotinyl ated

r econbi nar@xipdedle megpienty mibe Sipsagsgnd IcaecengationsnanplopTh 28) iegludeoipufigs
was added _j A .t ho i Ang- s at 100 ..g/.m .
The pl at es hﬁ%?@ﬁ%@ﬁ@f %8%%1 %’o‘\(f)ﬁnﬁg{ééfgr%eé&rtgt% ﬂ&gtﬂ#eér 1% W E@gﬁ% %eaflg?)éld%ﬁse
unbound notlesuhesrbienddwashedieofilbs wBlin(edsi thin ayddt@Orefidgesd papsddshach
detected using 100 . I /well of Streptavidin-HRP conjugate at 1:200 by

i ncubat i ngS aPoYBER P mBEYERYr 8U%0r3S FRIMM AHPUEYDr Skt r o\ AREIRGE ORI AS; ¢ he

bound St r ephRhHicN p¥BmeFeLEAL §d YRR ; € anfi S VS . NO.
DY998) . Thg pl at ecspweré3 I ncubat ed Tor 30 mﬁrl\%c?%’s ag{égg‘fﬁé;@éw Lﬁﬁg%sogﬂﬁscg}eﬂti on
(100 Vd/ wellutamBi ofiK, acpertic BSTP-0190indk) measosachiieddesp disaechmridas, eartdhether

reaction. The.,light absqgrban at 450 nm was determ ned by a Spectranmax
Plus r eadé’?&%ﬁ%&i ]§8ﬁ"§ﬁllge°‘$ﬁ%?§ﬁb?rnétﬁt‘Eg_ﬁvééﬁﬁc ‘ﬂlcé)ls?mmﬁp%?s& R X EHSF ol d
nol ar excesslatify addi@s AicWas BISEMD @gatal pshvild $u6B a6 dMnhabl ororBifl Scounterions
concentration, Tie2/Fc inhibited binding of Ang-2 to imobilized Tie2 by

80% W t h Sieh sasa§odifmarapifor anpgnieie t arfastnts7 suedutasofl WEEN, ANgIRONIGEi ay mAbs

showed i nhj ki Lvity. For the convenience of operation, the top 27
neutrali zg)lf)g,e&g/rlééeg@%glét ed for subsequent hybridoma cloning. 62 WO

2006/ 068953 PCT011830058 Q46 53mppaRaB] forainjectiybriadoba faasulakdnedotdsiant a

limted dilution thod by foll owi.ng standard procedures. Three sister
cl ones werC8TYBIIPR teﬂarfqae tigale Ryt 138 o orDeEo 0 ngiPBne et Maensgp@bdat ant

was test e(jaryétijd}gog?;)a%aai nding, L@glﬁi&%%ﬁﬁ&hg @Mlkegggﬁﬁl‘?{hegi Q??}T}Q F8r

Ang- 1, as described above, to ensure that each anti y was o

example, dissolution or suspension of the active compound in a vehicle such as water or
naturally occurring vegetable oil like sesame, peanut, or cottonseed oil or a synthetic fatty
vehicle like ethyl oleate or the like may be desired. Buffers, preservatives, antioxidants
and the like can be incorporated according to accepted pharmaceutical practice.

[0174] Suitable examples of sustained-release preparations include
semipermeable matrices of solid hydrophobic polymers containing the polypeptide, which
matrices are in the form of shaped articles, films or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (e.g., poly(2-hydroxyethyl-
methacrylate) as described by Langer ef al., J. Biomed Mater. Res., (1981) 15:167-277
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specific for Ang-2. Concentrations of 1gGin the exhaustive supernatants
were determ ned, and one clone with the highest yield anong the three

si ster clwoasodmeemseach hybridonma was sel ected for | gGppunistéosatsieson. 0.5
to 1 mg of 1gGwas purified fromeach supernatant for further
characterization. [0201] To quantitate the inhibitory activities of the

mAbs on Angd2LdigadiGignt Tecll, €2982) Ne:dsi 103! oraRlHehoIENET), ;;B'iym)a!@%é K@% MADS
fromthe top 27 candidates using a conpetitive binding assay. Eac
concent r ath¥nNef 3t/H&IhApERE2S 4831t eapolymera i leglamiTherid and gamma ethyl-L-

concent r atgiQns.Les rel ati L.p und rve fitti usin
G aphpad rlllﬁg%%""l\é/l @g(!rﬂgp ieg ag’oﬁ?ﬁ@a@ﬁ ()qr’;’g@_g %ﬁngg?wgﬁ @mﬁoa' éﬁﬂé@ﬁ? eﬂ%‘%‘?ﬁxi nal
i nhi bi t i oviigdfatétemdyngends biCsAprd)podeatyle MeiCatdLBEbRé 86dRYpsIDReRA L AT €.

Ten nonocl ogﬁﬂl ﬁgkypg\g ies that exhibited both relative high efficacy and
pot ency wéf &k BPL'Y (intastable miceespheras PORPOSE ! ledtici asiglyeoitt ad ency

Cop 10 maisarOTeRe: el ShaCad P Fidly P 053Gy bipnsblbel R 3ET 8388 S
0. 3279 0. 08532 [0B/586. 1WhildGblyrflerd 3&h as%ilfBerd-AnH0R2ta0: aﬁrﬁﬁmctio?ao’idgﬁooég 376

0.1684 5.103.1 0.2317 Q. 3643 5,101 1 0.3639 0.3762 3.19.3 0.3

5.28.1 0. : O3 gnojegy . f ydragelsyigleasssprateins fohe
3 f“ﬁlbléééea% ‘%énfgeﬂﬂ%f?iogel‘d% daygteeitaindy dragelsypleasesaateins f

rati o of kpetg ARG perisdst TwmdRSnt i Lhgut LE 5

BI NNI NG OF ANTI BODI ES [ 0202]  Epi %%%%{eg}ﬁﬁ%?é%%mgﬁmpg HdtbodT 3P 18 M

whi ch of ey rawt denaye 2r aggregdiods @sesuluf ekmpismeso eoyifteteeat Bi7ED, @ABLHANAL her ,
and t hus \féasrs%flbiicﬁa% t o .bi nd ho thﬁ g3 WD, 2006/ 068953 PCT/ US2005/ 045657
same epit 0pg o ARGTY, SHYLY G DORHPLR chaness i dmpWeeEsHEl . | Ratipna] sirategies
Appl i cati emn b20RIEd X6 ProtdinS Kai8s/onPE&Dehdind A Ble hrn LABARA! -

Met hods, (2004) 288:91-98, _botﬁ of V\A‘{?‘%ﬁ alrlée incor%lgﬁhaatngsgl lll)y re?érg(r)\rce in
entirety. SBHRe if the aagreeetipe suecharipm ig odipiomeredviiot be rimtasolentlir- $18l héad

(Pharm ng 7 . i rotein couplin rqt.ocol . proyj ded on
the Lum e enp ibhel il AL St uBlo 0 Ghit S iad o b S Pt

pri mary usklfioudnylaresidoedylyosiifiging heorh OAdidivi E1RAOC B Mind VSl Bshed e
beads from. light. .| ndl(ﬁl,dual t ubes were used for each unknown supernatant.

The vol umdSiBg PR a4diHY esnardiday clpninesapalic aelyeneusiaix edrapdstidnowi ng
forml a: (nX2+ﬂ(ﬁ)7 K 505/drﬁa§1’{g‘&§1rel%as Go p?)%ﬁlilong' ldﬁgelﬁc]%i'ee %?%g%@%ﬁi 8@ ﬁrymgs

6
concentration of 0.1 g was used 1 n I'S assay.
gent 'y voPf &rethtibady suspentied in suabbe foratudaniont @apablo BE endif@iIgN cOEtaRSH0 Of
each bead| =) I r well or. O. 5%105 .be%cfs/m. [ 0203] Sanples were
i ncubat ed oﬁ a8 Chakerss RrEpHatadt RISt WEdR] Subrydanseysle or intraperitonealy can

produce a sustained release effect. Other compositions also include liposomally
entrapped antibodies. Liposomes containing such antibodies are prepared by methods
known per se: U.S. Pat. No. DE 3,218,121; Epstein et al., Proc. Natl. Acad. Sci. USA,
(1985) 82:3688-3692; Hwang et al., Proc. Natl. Acad. Sci. USA, (1980) 77:4030-4034;
EP 52,322; EP 36,676; EP 88,046; EP 143,949; 142,641; Japanese patent application 83-
118008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324.

[0177] The dosage of the antibody formulation for a given patient will be
determined by the attending physician taking into consideration various factors known to
modify the action of drugs including severity and type of disease, body weight, sex, diet,
time and route of administration, other medications and other relevant clinical factors.
Therapeutically effective dosages may be determined by either in vitro or in vivo
methods.

[0178] An effective amount of the antibodies, described herein, to be

employed therapeutically will depend, for example, upon the therapeutic objectives, the
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overnight. [0204] The filter plate was pre-wetted by adding 200 | wash
buffer per well, which was then aspirated. 50 | of each bead was added to
each wel Iwof2oadnesdsBl t er plate. Sanples were washed oncechysaadionts100

| /wel |l wash buffer and aspirating. Antigen and controls were added to the
filter plate at 50 |/well. The plate was covered, incubated in the dark

for 1 hourown of aghakeratioaNshd MeRoSENBA 88 tw;;a%ieﬂvasﬁ&%réngliyﬂﬁﬁs Rf%g?i?%of%g S/r ?’ﬂ

unknown antibody was then added at 50 Vd/well. A concentratio ]
was used URoFherdpdstdp;ther thegaspgroard MpdEy phetreutnad adnenistratiarbat eduirad the

dark f : e r n.a, shaker, and.then sa es were
W:ghedog t% P%eﬁgrtﬁ%gbﬂjagﬁem%?ﬁﬁb%@%#h% §'tpé°31 ﬁgﬁgeogﬁeir_n e 4% ?“P%é’t“?n ngen
#555785) @i00nerdkato Ip 5001 00asy/lagidednoreadehenaiip! @6 e ERtdrH GhhiabaeH hbodche

dark for hou i.th.shaking at .roomtenperature. [0205] Sanples were
wg;hed 3 tjriymféﬁya © Cligeian “éﬁr”gﬁt“&ﬁ‘iearhﬁ‘f-tbﬁamutla aptibgrbpuntdial daspgmisweashedided,

and sanpl et WhRvENHOMRE lefrettN e THA DO M MRS, W Lyshakind gt room
t enper at ur e. Af‘tgr runni ng tevvg_vvash (_Pyc &s on 'Eghe taﬁﬁlln_ef 1%61}0%8an_ wer e
washed 3 cpweesntiondasans e 4srieserdtedetdinwer e resuspended in 80 | bl ocki ng

[ i i th pi.petti | tinmes to
esuspend tho BOAL. © B B el Fito oL AdRyBSirisn of B e ctbtes Resul 1
are pr eseataiddneb avil ihe Tabbesifions it MnS0OREARSARDLAHMSRO00(AA 3%y, Tab! ©

5. Bins for top 24 of Ang-2 antibodies positive in functiona assay Bin 1
Bi n 2 Bi n &TI8rS eAcipieptss aiy] qther ppentsy tpf aregincgrparaged3mite [GEulHiods t6 p7@id 19

; : . . 9. .94 5.62
5 gs 5. ol PBYeg o Ehuorty dreangd A e e huibiieds Sanh Ny

pattern asxahple, miwdrs3Pastes omtrh&ds \jelis, Waxes, cﬂlh,fli;ﬁdﬁmi@ﬁs%aﬂélﬁmdﬁﬁhibﬁ r
signal . EXANPLE 6 DETERM NATI ON .OF. ANT|- ANG- 2 ANTI BODY AFFI NI TY USIN
Bl ACORE  ANAFPEISS VeSigles kech) at ildRofetieen HINA comipgatase anivisiows ehsdrption

A oS bt o enasi Gty R O R, o
this pur pgbeolsachi yhiogeniotepulayoneights),i serhismind golsj by semi-felike mixare CVB
Bi acore CQ&Rai\ﬁﬁ% c%%am’xedAH}g io?Qher Polféglori]r?g mixtures may be appropriate in treatments
and therapies in accordance with the present invention, provided that the active ingredient
in the formulation is not inactivated by the formulation and the formulation is
physiologically compatible and tolerable with the route of administration. See also
Baldrick P. “Pharmaceutical excipient development: the need for preclinical guidance.”
Regul. Toxicol. Pharmacol. 32(2):210-8 (2000), Wang W. “Lyophilization and
development of solid protein pharmaceuticals.” Int. J. Pharm. 203(1-2):1-60 (2000),
Charman WN “Lipids, lipophilic drugs, and oral drug delivery-some emerging concepts.”
J Pharm Sci .89(8):967-78 (2000), Powell et al “Compendium of excipients for
parenteral formulations” PDA J Pharm Sci Technol. 52:238-311 (1998) and the citations
therein for additional information related to formulations, excipients and carriers well

known to pharmaceutical chemists.

Combinations

[0180] The anti-angiogenic treatment defined herein may be applied as a sole
therapy or may involve, in addition to the compounds of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more

of the following categories of anti tumor agents:
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am ne coupling. Al the purified mAbs were diluted to approximtely 8 g/m
in HBS-P running buffer containing 100 g/m BSA and 10 ng/nL .
car boxymewbybeiesssgsan. Each mAb was captured on a separ @Ce/UsaibaessUSi ng a
42-second contact tinme, and a 5-mnute wash for stabilization of the mAb
baseline. [0207] Ang-2 was injected at 90.9 nM over all surfacea r%_ord_one
m nute, foll ovgd.Rysidicl Rsdfisn i L AbL RN PHRL 85 ¢ .enc indi ng
data was pr epa\r@d }EyStﬁlsub ermascéiﬁ}cﬁgagtaaggés\s{ng%grﬁ Poma pg%rtlﬁ(g}{l%_ ! gc{/vE> clef? % and
subt r act i ngloxHench dedoxifmednd iddogffeae), bestogen taopgot dalvi r@mamr:s Qfor g;oe}rﬁlﬂet )
Ang- 2 i nj i an. ~Ang-.2 hindi ng_.data fo ach mdb, were nornmalized for e
am%unt o{‘ %H&B&Eagat ug‘gﬁm WgS%Pc%f%rurﬁf(%B{e i’l’ﬁﬁ‘ Yipraidso r etpmidey nigpipmide a?db |
correct ed dypRpatee icéiale),t NBIRZY ARBSHWRT & deire] Mgl Bt axBhe bbladlobal Iy
toa 1:1 Ci nt eracti on rrg)de! to g%t%erlm ne the bi nggi ng ﬁnetlc ; %h_ee%nﬁetlc
anal ysi s regupiehn gndahuseselings pragestogeis 0680 53aR0iT/ WSEB0S! maafﬁ)z ?]mmwsag at
25C are |i:st: ' I T; s are.ranked from hi ghest. to
| onest af ‘F%?g‘ilﬂs Q%%ﬁ%ﬁl@g aiﬁg%%\lé%l\% lggg%ﬁ%tvi%anz Ol W oPEmsFsd ﬁngf‘ﬁ‘él?ltors
purified rmbndcédrtise suthi dsdhiagsridéSanpl e Ant. Capt ur edzkg g)l\él'los-l) OI;(cliO(s) gg
R 5.16..157 3.6 10 1,0 X 10- * 27 5.41 15 . . 0" *
(P?I\,/’é 1%8%. 4 x?&% agengs whigh 1plybit caggery gell Avasign)@or eganyple ometallggroteinases 66

.2 X 10 1100 et 31 1Q" * .5 0
oo v Rbor ke mitimastaf and Inbindty brihdse, pidnindedy oYk REEler o
.28 136 Jumtign}0 1.0 X 10- 40 5.78 222 2.4 X 10 1.0 X 10" 42 5.39 )1((138
.3 X 105 1.0X1Q% 43..5 103 127.2.2 X _10.1.0 X 10-5 * 45 5 13 78 2.1
OX10" * 47 fl‘iiﬂﬁlﬂt‘“z? Bk B ™M oirqlE fimcign, forzexapepie suely fphibiteys fincludy

. 56 144 Lrd@xhOfactbr Atiddlies; chodvth Fadorldebephodditbolidd & éxalple Mebmiilafnil- 5 X
10 T. 6 x 10" * 65 5.54 1%1 1.5 X 10 1.0 X 10- 66 6.3 221 1.4X10 1.0X10
x 73 3, 1eubbpygtrastyzupmb [Herseptip™ ]+ ang the sntiqerbb3cantibadK ce@xiinap JCAAF]) * 129
ibgslliilg%ﬁ%%g A}%an@fé}ege i’iﬂndbzllter, ﬁyl%gi}ie ZlgiZas%' %%b%oérgs' Zu)l(& Oser51§ej7thrgdn§r?e ?ign%sel -5 X
- inhibitors, for example inhibitors of the epidermal growth factor family (for example

GFRLNOITFL WO

EGFR family tyrosine kinase inhibitors such as N (3 chloro 4 fluorophenyl) 7 methoxy 6
(3 morpholinopropoxy)quinazolin 4 amine (gefitinib, AZD1839), N (3 ethynylphenyl) 6,7
bis(2 methoxyethoxy)quinazolin 4 amine (erlotinib, OSI 774) and 6 acrylamido N @3
chloro 4 fluorophenyl) 7 (3 morpholinopropoxy)quinazolin 4 amine (CI 1033)), for
example inhibitors of the platelet derived growth factor family and for example inhibitors
of the hepatocyte growth factor family;

(iv) antiangiogenic agents such as those which inhibit the effects of vascular
endothelial growth factor, (for example the anti vascular endothelial cell growth factor
antibody bevacizumab [Avastin™], anti-vascular endothelial growth factor receptor
antibodies such anti-KDR antibodies and anti-flt] antibodies, compounds such as those
disclosed in International Patent Applications WO 97/22596, WO 97/30035, WO
97/3285, WO 98/13354, WO00/47212 and WO01/32651) and compounds that work by
other mechanisms (for example linomide, inhibitors of integrin avb3 function and
angiostatin);

(v) vascular damaging agents such as Combretastatin A4 and compounds
disclosed in International Patent Applications WO 99/02166, WO 00/40529, WO
00/41669, WO 01/92224, WO 02/04434 and WO 02/08213;

(vi) antisense therapies, for example those which are directed to the targets listed

above, such as ISIS 2503, an anti ras antisense;
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5.52 114 1.3X10 1.0X10 * 750 [0208] The asterisks next to the kd results
for all mAbs except for mAbs 5.101 and 5.86 indicate that these kd's were
hel d conswanocss®m3best estinmate for the order of magniPCudS2@EAIT®ET €ri Stic
of slow off-rate data. The fitting nodel for these sanples detected no
measur abl e change in the off-rate over the relatively brief dissociation
time and ther gl gy e.feqHL Foalifhs! Sdhfti Whm i

on-rate data. $hfé?j’ %gta fgrwtahgsgg%rslﬁi cat engé)rklﬁfs a]in?([)lg ?F&%é\%{e? t|Bn1;egIallag

si mul at i orebeirgtt gemes kdclons tdberramtdes3 of ab@'tftsBRCAIt e BRI@XE GDEPT (gene

i nteractiopns ybe 10-fol.d or nore stronger than reported above. 66 WO
2006/ 0689 eﬁ%&/eﬁ%ﬁ@f‘bﬂ%@s efaP&i)zﬁl@ﬂm%ﬁgg%%' F}Bﬂsed‘é&l%g Fofige Hgamipase,

neasur ed 4h@Entdid 16ndserlor i Kbt @B Ritrdiddaitadd dYine 28 F&?ﬁfoﬁ@lﬂars So \Mcrr&s@gg*?enlf' avi ng

sub- 100 pM affinities. The maxi num di ssociation {i1nme that can be neasured
wi t hout drtpletangg 19 therpethenapynos rediptherapyl suelb as ol sleug sesitanceigane dwrapdt nost
negl i gi bl ean§i gnal decay is neasured over such a relatively short time wth
high affinity mAbs so the kd estinmate may vary by as nuch as two orders of
magni t ude. EXANPLE ithoDmbERMOYATEbacEEs, ANDTudiANGo2 AMBIPROBY vl TY Wab NG

Bl ACORE ANALYSIS Ang-2 di um H gh Resol ution Screen with Three Purified
Monocl onal?PRREFISS dP d4Cipass £ IBiPRegeatsitng atentgumgun sellsy gerhsastangfecdon

di | uted tQy; i ; 4R 10, ogli h

i1 ut od miB pen oD SRl iyl T, SR poY R PRACAAE mlipladt o0

Bi acor e cistipinlatigi rigeton Lappreechesi toedesoaapd Tnepll jd24y,] appovaches- nsihe tidatfacted

acqui sition, eight, concentrati.on -fo dj lutions) ranging.from90.9 -
0.71 nM of RS %e%%érsgc a?ﬁcf’é’ﬁqﬂi‘f“q ﬁﬁ%%?"é‘&f 3%1}&@6 %eiléoﬁ%w?%%?t N8| §EAEBE wi t h
several bufahsfectbdieadur@8ls lingy Sidsapproasieks uding dat BiiBtyHaS £1iB0&ng. fol | oned by
a four mnute dissociation. The anti body surfaces were regenerated with

two 9-second pOA8ds ol aE ervbeiipentd-thicinveptipn the antirangiegsols tisajreotts of
le. [O - ] Siti . 90. 9. nM -2 i
e B 1o ibtonict ookt ER Shich Sk M B PALOREucBRTRl o "

above and graithsfacioat (VEGE)at(forvexampic tied eitti-oaenlaeiegibthBiRalr Sl Fhevis aaRbe

i njections all)%gr Bat ed with thr,eé bl ank injection cycles. Regeneration was
per f or med 2B4PQf¥s OFY45 ol&vastin®).3pntirKascular sendetheligl gpavthy faciar egepfor : 1

| nt er act | QRIBTHR] suth LRUIBOR. arkibBNEPRid athfi0afddMes( By s d
Thomas Nbrt_cl)n (19%18) o CIZLANP(%l)I: a bi%glgflgglra |n(§ﬁsb%%§m%\§%s%{ﬁ0@
program " dicRseR3n Id@natsenl Petent r Applicafiony BVOJOAG252@NSEANI 36038, SWOM i n

Table 7 b T, - j ] i f

our 1160 SOneEToRat O8fiar by DoVRR i BOULAER e Sofoper by et iy
5.16 36 3.o#tXlechariéttOfoB ckdmpk. BRorkille5 ifiAilds loB#XdRin vl fuihh M
4.69X10 8.31X10"* 17.7* 67 WO 2006/ 068953 PCT/ US2005/ 045657 = | 0214]

Si gni i cafPeigsighinl Hewihaiesnbedanmt of tyaventina Be hotiranglogsuicitrainamts pire.

Wth the el dhtvehOM aft 35A61RY' PenalRich AR HBSHARLE kRIPL&GEASPIAP! Y
vascular endothelial growth factor receptor, KDR (for example AZD2171 or AZD6474).
Additional details on AZD2171 may be found in Wedge et al (2005) Cancer Research.
65(10):4389-400. Additional details on AZD6474 may be found in Ryan & Wedge
(2005) British Journal of Cancer. 92 Suppl 1:S6-13. Both publications are herein
incorporated by reference in their entireties. In another embodiment of the invention the
fully human antibodies 3.19.3, 3.3.2 or 5.88.3 are combined alone or in combination with
Avastin™, AZD2171 or AZD6474.

[0182] Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate dosing of the individual components of the treatment. Such
combination products employ the compounds of this invention, or pharmaceutically
acceptable salts thereof, within the dosage range described hereinbefore and the other

pharmaceutically active agent within its approved dosage range.

56



estimate the kd for each mAb. Here the kd's for both 5.16 and 5.35 are on
the order of 10- 6 S-1. [0215] The cross-reactivity of antibodies to Ang-1
was t hen woveatdegmted by neasuring the affinity of thePolis205/045597 1, as
descri bed below in Exanple 8. EXAVPLE 8 DETERM NATI ON OF ANTI - ANG 1

ANTI BODY AFFI NI TY USI NG Bl ACORE ANALYSIS [0216] The cross-reactivity of

anti bodies to Ang-1 was further investigated by neasuring the affinity of

the mAbs to Ang-1. Instead of imobilizing Ang-1, as described in

ELI SA- based count er-bi ndi ng (Exanpl EX3)MPBE§-2 mAbs were i mmbilized to

the CVb Bi acor ps, 1|nslut| nwasm ected for

det er mi nati on i?ﬁ{}h Bﬁ ?Qf‘@’%aﬁoexﬁ ‘?Satn?é;? uding, thens perflﬂ%"rtﬁcﬂoﬂé)‘“%ed?, and
3.31. 2, 5:dilt3 acie®d. ate pRviedJor ﬂﬁgtré-’tw%%u%poseé/\@lﬂ? ah@steeghtith bb @bﬁstﬁécﬂ)%' ment
as descrl bed below to det erm ne how strongly they cross- reacted wth Ang-

1. Medi umliRébag uperothe Seeldags bdreigi x Purified Mnocl onal Antibodies [0217]
Label -free surface plasnon resonance (SPR), or a Biacore 2000
instrunmentation, was utilized to gwil body affinity to Ang-1. For
this purpose, a high-density goat nti body surface over a C\Vb

Bi acore chip was prepared URVNIINIZATION AAD TETERMNG | ng. For devel opnent al
experinents, purified mAbs (clones 3.19.3, 3.3.2, 5.88.3, 5.86.1, 3.31.2,

5.16. 3) WehgnsidHbged to approximately 2.5-3.5 g/m in HBS- P running buffer
contai ning 100 g/m BSA. The capture level for each mAb was approximately
150 RU. A 5-ni i8] wasRedoothimnt dhenah sagpluobtamed| oo B&EDi $yszeens, hne. | mAb

b | 218 di | d 87.4 h
bat 1 er vadMteRelt, SV Se oo 85 T e ushd S thuien e fomae Bedt! RisbBit ug
was evi de@éalﬁﬁr Adgv® WBRS , devalbhOPUGN Adberkia Yl?s ﬁ]ﬁiﬂlﬂ%ﬁéj ﬁblﬂﬁ\d{a&emlé}’e 19. 3.

Thi s experinment was repeated by i ncreasing the inAb capture levels to well
over 500- 68onAowsadstiamse XM@Y @SOXWA@CHJ sfrain), oAegamixgulne. FidreomPpAgA3. 19. 3

Al 1. 68. 6/ 068953 PCT/ US2005/ 045 0219
Bocause. ARSTIVRTS “Ehie AR HAPRGEEC gt iR adonld THo0as. (ARG Wkl i ni ty
of this Ml dFdabh ﬁi"@:‘tﬂ)nw 5639 Ter %ﬁséﬂgtj epﬂ BeN@dipad NGE Midatcfisphayed a

sl ow of f-rate during he above devel opnental experi rrents a nmedium
resol ut i owithablupe lecemmannhmnaméugd (ﬁﬁngqa\wt%éﬁodeaF duf ABNOZI0240 i r at e
data to accurat %I a result, the binding of Ang-1 and

Ang-2 to R¥ipEs:- lﬁ%&c §P§§ é]aPEﬁblé]ild H‘ihﬁﬁiedrle%dmt”ﬂtbrﬂoﬂl&&ﬂ(%%c%rihpf| ons.

EXAMPLE 9y L 5| NG
G RescL U O Bracie AU rore s 10713 R LR SR A Tea o
12.5 g/ m next GBoostel veevel withn 2. hi:ﬂgMNGp}hrﬂpﬁogéﬁhﬁeeﬁBBBﬁlﬁﬁdrhl&e@W1mmg bzed on

flow cells 1- Bi acore chi.p) ng routine am ne couplin | eavi ng
f1 ow cel | A@J%gh‘?ﬁ?&ﬁ]’l Pémd?@épl?alt%ﬁialcgmaloz%[%ﬁ@] 25 rbagph- #8984, H&I%IOSGC’COT)

acquisiti | ra romg39.8 -

031 nt of i nck BIAROYETKHRRA S o e oGl 8E A3 e B0 IR R e

randomn y DHBS(;tmﬂhofrOa[dJﬁ&nE &ﬂﬁ@%o(\/ﬂ&@e biivd Werefih@wimiaddeon ddystor Bpé,i wate, w t h
17, 20, and 24 for this protocol and fusions were performed on day 29.

Selection of Animals for Harvest by Titer

[0185] Anti-Ang-2 antibody titers in the serum from immunized XenoMouse
mice were determined by ELISA. Briefly, recombinant Ang-2 (1 pg/ml) was coated onto
Costar Labcoat Universal Binding Polystyrene 96-well plates (Corning, Acton, MA)
overnight at four degrees in Antigen Coating Buffer (0.1 M Carbonate Buffer, pH 9.6
NaHCO; 8.4 g/L). The next day, the plates were washed 3 times with washing buffer
(0.05% Tween 20 in 1x PBS) using a Biotek plate washer. The plates were then blocked
with 200 pl/well blocking buffer (0.5% BSA, 0.1% Tween 20, 0.01% Thimerosal in 1x
PBS) and incubated at room temperature for 1 h. After the one-hour blocking, the plates

57



several buffer injections interspersed for double referencing, followed by
a four mnute dissociation. The anti body surfaces were regenerated with a
6- second WOl2e@®/689530 MM NaOH after each injection cycl eCT[US2@%j04366T
off-rate data acquisition, three 19.9 nM Ang-1 sanples were injected as
descri bed above and di ssoci ation data was recorded over six hours. The
sanpl e inj I . : It | el i y .
Regener at ivgér%é V\Iv‘/ic';%lg]§ edgierrtl% ?%ﬁﬁgéﬂh&j@&ﬁeﬁ?gﬁ ggaonl\glleoltéﬂ[@g%ff&fﬁfecédﬁg grovn\ﬂ/e?lteher

gl obal | y fAng-2 émanubizkdiXxneMaaké oticenmdediverKetoMotiseramithals werd sigrated dam 906 t

i ncl uded ysjn A vid G szka and. Thomas Mborton. (1998 "CLANP(C) :
a bi osensgﬁéygﬁg{hl’gﬁaéfﬁsa‘ﬁ%’%% é}pg@?tﬁ om ?IIBQ)OZ@}UE‘?g@&i%) )Fh%}ﬁ@r wellj gh
Resol ut i oRy 186 MMkSTHER Mtk wBkY infiiBedMAR o Sm t8mBerhR2E &r PHY, iahi @k é}?t@s
3.19.3 was diluted to 125 g/m in 10 mM sodium acetate, pH 4.0. The mAb
was then iwareHBidniwastiedd tinhewitevhshilg BuffatvBingi aBivtek plhiepyashersi A goatountii ne

am ne coupl.ing,. leaving.flow cell. 4 as.the erence f | ] . [0224] For
on-rate dauénagcébl E?'F‘ l?%hf],cic g?ra?{g élé%ﬁ%@ﬁf#?ﬁ F%ﬁ'{; Ef;%eoﬁcgﬁlgf%f{iéﬁggjug%tg gi ng
from 30. O antiBod3whdvhd@fed ARG -fhal édhcbiRSxtBn N Nigral Bed [RUbASN R NhA\G ol BQng/ N
69 WO 2006/ 068953 PCT/ US2005/ 045657 BSA) were randomly injected for 90
seconds ( 1@0p@Riup. nThen i platce Wernwestiegl 3 Gaee wilht Washiwg/buffgr usirfef @ Biotek

i njecti onsplitgl&%ﬁegersed for double referencing, followed by a four mnute
di ssoci ati-on. e anti body surfaces were regenerated with a 6-second pul se
of 15 mM NaOH[ai86}r eadier wakleag,i the ptated werd OR2Rpefforitlotie sdiigordat AMB
acquisition, three 15.0 nM Ang-2 sanples were injected as described above
and di ssoCPERRQEsgatRsiiRle dBitEoPEER-030&0 1k er HydP aninTereuntd siegpieve eqndiel i ons
alternate i € r Bl et C r rat ed
N th a6 Sl Enh A ThRY REGPRATHE Soppiata RS ot Xhop SERRDS
cycl e. [ 0Z@%] niVhstogatagenefe TVIBU@ioEx BETP0d06-01), recantsetuselt wih 100dal Hy®t h a

t f t incl.ud ' MP (David G K d T
Vor t o (1688 P0ttas AN eRectf Bt St igh SErbioee (LR N PR SEb g e T B
23, 149- 15Q)ical RRE4IH 6 9000 56 US Showti i NB1ds 2R ANGI A HTHR tReSRin isQhe

Bi acore Study Wth MAb 3.19.3 [022715_ Two i ndependent experinents were run
wi t h each regprogen of The geatastt dilutime of hisyh With RablOD grepdingviwortald ¢h&. off gh

| uti i f - -2 binding. ified mAb
5530 5 ARPPRRGHE TRBMIdE e Ry iR Un08 o BN Ga! DRI LSRG o)
Ang-1 (2" yespoB@XbQAdg-51X10" 30.2 An -2 (Is) 1.89 X 105 1.00X106* 5.3
Ang-2 (2") 1.78 X 10 1.00 X 10-6* 5.6 [0228] The kd's for Ang-2 in'the

above table are asterisked because these values were held constant during
the 1:1 interaction nodel TPl Oroppipr! QB G2 FHane  was no significant

di ssociatjon signal recorded for the Ang-2 experinents, so the best off-
rate estipmte was to hol d kd cedtarakinjestions X 10" 6 slddtet 6 iijeetibnng of f-rdt e
data for ngusdID Reactivity to thAng-2
Titers via hIgG

0825-1 ' 92,000 231,000

0825-2 56,000 212,000

0825-3 73,000 331,000

0825-4 16,000 175,000

0825-5 95,000 236,000

0825-6 27,000 119,000

0825-7 100,000 239,000

0825-8 25,000 165,000

0825-9 68,000 136,000

0825-10 120,000 264,000

NC 35 65

PC Sensitivity: 10 ng/ml Sensitivity: 9 ng/ml

* NC = xmg2 strain, ova gp2, fp
* PC = goat AB, anti-huAng-2 (R&D Systems, Catalog No. AF623) 1 mg/ml
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actual ly di splayed an upward trend over the six hours of data acquisition.
This trend was repeated on two different sensor chips wiwth two different
i nstrumernwe 2add@gIsbot h i nstrunments had been subj ect ed troTAIS2@EPEF65T] ean”
mai nt enance protocol. In order to nore precisely nmeasure the binding
affinity of mAb 3.19.3 for Ang-1 and Ang-2, a further experinent (see

Exanpl e 10) was run to detﬁb[@ﬁe(}foﬂgZK?OHfice”@ﬁ\/I?ﬂrjsﬁa' ytowards these
antigens. 70 WD 2006/ 068953 PCT/ US2005/ 04565 0229] "I nterestingly, mAb
H H vy Al 2

3. 19. 3 di gnot—bimd—toAng=t—nthe Bt SA-basedbindingassay—{Exanple ,
when Ang- L—was—inrobi-H zed_on =] f Th ftﬁlﬁ;‘m%ﬁﬂiﬁnmrnn fZ)r
this di scPEp#AdY is that when Kfgetivityde fadwesBili zed on the surface of
pl astics,|a subtle epitope cri[hitces vid bigG he bi nding of mAb 3.19.3 was nqt
exposed @dapri ately. Howevef7sowhen Ang-1 was in fulggol | qui d phase, sugh
as in theld¥acore experinent apggondi tions, thi s epiklpge became actessihl e

H H " TV% MNATLON _OF- AJ:I:! I\‘H 'I'Y

to mdb 3. %Z;F nd—brndimg—oce et—EXAMPEE—10-DE NATH-ON-OF—ARFHNH
OF MAB 3. 83 TO HUMAN-ANG-2 NG—HIGH- RESOLUT REXA (KINETLC

EXCLUSI ONBR4AY) [0230] \hen aPPPnity of mAb 3.19. 34780human Ang- 2 was
measured |$824¢P hi gh resol uti o308i acore (Exanple 9){5,800 was found t hat
there was|0O824« gni ficant dissgsopation signal. The [yapg off-rate data far
Ang- 2 showgrz\@n;‘ upward Trend ov [6obhe sLx- tour—dat lf‘,bﬁb'i sttionm—Becausyg of
this, the MAb—3— 19 3—binging—to—huran—Arg—2 e determned—dsihg
Ki nExA t egiaclogy—with-the go I5 of obtaining a rmr2’ pgl iable Kd val ue
For this ke, a KinExA 300099 nstrument was util|P£88. Firstly, 1 niL
(-271 g) |[@R4sllock Ang-2 (R&D B98tens, Inc., Lot# BBGBA510A) was buffer

exchangedN@to | xPBS, pH 7.0 j4somg a 10 nL desaltijgg columm (Pierce
D- Salt TM el yacrylam de col umSe}&MBI: T@hgfﬁﬂi ar—wet ggﬁsit%}ﬂ:y': S'Ing/mli“’t #

GF97965) . & R gtion—of the 'puuacu F-act+ot Wahugta neﬁ Ejobfe
1.7 Musinpg,the profein conce ion deternination t hod described by C
Ni ck Pace % E@?%ééf)é’aarml,’h - ?ﬁ%céo.‘/eﬂ?&f&; 8@%194‘%%&9' ngmml 1995) .

Secondly, 200 ng of polynethyl nethacrylate (PMVA, Lot# 206-01) beads were
coupled with 450L (-122 g) of stock Ang-2 overnight at 24 C. The beads were
then centrifuged and washed once WEXAMAIGERi ng buffer (1xPBS, 10 ngy/m

nour at 24 ¢ AFPYEIRT ShE BN OE TR G RERESS RN el 'y 30
m. of HBS buffer (0.01 M He@ESERATIONVONIYBRIPOMAS) in a standard Ki nExA

bead reservoir vial and placed on the instrument. KD-controlled titration
[0231] Twel ve Y8dli on&mgHess mipgy werensscraticed. By pienvicalg disiacatien nandntheat i on

of 25.3 p j | j ' [ f Ang-2. The
buf f er- ex%agﬁg%g% %g&%@\%ﬁ\a&jeggggﬁg grggllte ﬂgmglgﬁ%ﬁgct 0%?%’;)2@%#?%8@?1 ég%%wg%el ution
had a t ot dissacdtedhby gfin@ifig i DMEMNG 1266/ 106 8853+ RCThE IG5 401E6 Télls w8k Was

al l oned to_equi Idi.br]%@for,rg days at -24 C The titration solutions were
pr epar ed Slﬁf??‘ﬁlﬁ Vi Mi ¢ P &85l _ﬁ?l‘&“‘?qaean n? 200t HMEM wsx il B llign; ed
from 5. 091yaMHoey89 adied! tMthel B FiIREN ek iipEA LR MEIFBERR I HSEApiRLy ! Rfin
anal ysis of these sol utions consisted o a bead pacKi ng st gp I ?'/l whi &h t he
PMVA bead$0thei eofp@DR€t mnagrstia ofads pecd DI milign callg theecells were labeled by
incubating the cells with the magnetic beads at 4°C for 15 minutes. The magnetically
labeled cell suspension containing up to 10° positive cells (or up to 2x10° total cells) was
loaded onto a LS+ column and the column washed with DMEM. The total effluent was
collected as the CD90-negative fraction (most of these cells were expected to be B cells).
[0188] The fusion was performed by mixing washed enriched B cells from
above and nonsecretory myeloma P3X63Ag8.653 cells purchased from ATCC, cat.# CRL
1580 (Kearney et al, J. Immunol. 123, 1979, 1548-1550) at a ratio of 1:1. The cell

mixture was gently pelleted by centrifugation at 800 x g. After complete removal of the

supernatant, the cells were treated with 2-4 mL of Pronase solution (CalBiochem, cat. #
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equi librated solutions were flowed through the bead colum at 0.25 nlL/mn
for 6 mn (1.5 nm) in duplicate. Subsequently, a fluorescently |abel ed
Cy-5 goatwamnbis/dssesan (Fc specific) pol ycl onal anti bodyprat/u32ebsndscsas

fl owed through the bead pack for 1 mnat 0.5 nb/mn to |abel the mAb with
free binding sites captured on the beads. The fluorescence em ssion from

t he bead ) n@ﬁ r L. ! i i T

resul ti ng%?’?g%’\rltgzc cgﬂnﬁgﬁﬁgﬁiﬁﬁ%&%ﬁwgﬁégri@% éllr%trgf q%ﬁmdegﬁ%di ng
site" versup thetakzyanatacgely end denduspdrision wad adjustbe tado anipmial i vodunid 0EXA
software package, (version 1.0. pidyne, Inc.).. The resulting

KD- cont rolel?eé’got |%'tg:‘]11 a‘%{'FIBH éaf“i}%tl’vxg%c;ii p%t Bugrese, (GigmaA é%%t W&t ®: t 61mM: 1
equi | i bri widaehheABRME! SigmadChiitvesd, 8GLINT i @GhAK cetdtd HibHE A _ue of
the KD that Tit the data optimally was g@@% Wthcef%w®5%%§$§%@gg%
conf i dencéHei swpematant §4s Serpived rdited 8ertrifiigatiom sk dtei aedls ywerd restispanded io#0 ed
titration s._nqt perfornmed. LE. 11 BLOCKAGE OF ANG 2- D
TI B2 PHOSPRICEVE STt BNy &He?eg%é@ggﬁ%lﬁ %aﬁéw&ée%ﬁﬁnée%’zég’y%a

di scussed cahesnratidh 6£2:19° aglisgadot hel i al cel |l specific receptor tyrosine
ki nase. In vitro experinments wth vascul ar endothelial cells show that
Ang-1 induces [H184 pnElsshercsll Hupign, wonhdedagnedagging 3 rfhsipn t genetstor(raedsht or
phosphor y gty i AQg- H- e i LS.

Gt opi cal 15 2R, QUG Mo TR BieddPERT o HAGEY it S EREEREE B0,
phosphor yluainigghe folldeningimstranentcettidgd: i ons, including but not limted to,

pr ol onged expo to Angi opoi eti.n-2 or exp re tao _high concentrations of
Angi opoi et i n- 2.8[8{@33] A g@mgﬂti‘?ﬁa@%@ Vﬂ“@%e:ﬁﬁg\gﬁ%‘?‘floéﬁ'on al so occurs when
the receptor | qiepr eangtboi HEKZRAR Calbs- 30008/ Al sbYs0f anti-Ang-2 mibs

to bl ock Ang-2 induced Tie2 phosphorylation was exam n usi ng HEK293F
cel | s transfect[@tP2} t hPbafesiomh@@ingrteeepBtsee . Pl asnmi d vect or pORK/ pBS- SK

having a Tie2 was ,abt aj ned fromthe ATCC (Cat. . 69003, CGenbank
sequence B(DBB&@&%%.] Thé?tgﬁwgc@eoqem HEPTISIAS WiE'™ %ﬁﬂ'\‘lﬁ?’n@@(’?@d AR Bt i de
sequenci NGusidn nfnbd) b &KIBNE c6RMHSMIIWrhsRea PP £MIt{IBE coffRgage human
Tie2 was renoved fromthe vector by EcoRl digestion. This fragnent ™ 72 WD

2006/ 068953mpPluge eH31kasesn Cylgse MedimondIMENL t e fHogséences)i éht%tFR% into

a pCR3.1 di i Lth.EcoRl . fol | ow St ard procedures. The
sel ect ed ﬁgél%he ’ V\S/glgslgﬁrr%ﬁéﬂfl i ‘évggagdghﬁtﬁ?l?rfei & n%’?/fe ’smd 058%8?%?’%’08%“.”?0234]
The Ti e2 ooningi inkulth)c@NsténdCSighl) ahd €U -OYBbéRingbO WearRheigSdUTRS 8BS were
transfected into HEK293F cells by the cal cium phosphate transfection

. . p
net hod. 1XaebatedfrobBR0 gunyies gicd7eCgpnshiien pentofigadret 4&kue (200G wnd far Skes

B

coated w % g t . i 0% oo | | fed wih.fresh
o ot or "nieho @ eplly Fere ALy AU RS obFBr GRSt

di ssol ved Nledi248 (Hijbrtdhei QuitplodMHdate suppletented. withansk eHRA ¢Sighas cper# or ned
usi ng sta:}fi%qu%l procedures, Stahle transfectants, were selected b )

i ncubat i oM9900: sy Vel adiusist eaRnrapitately  Withs mexp ridvidegar i%@ctm%r e

identifie lysi | | =TI gf)\_l% : B313)
and a goa?{/I %?@A%ﬁggﬂl%@@@%ﬁﬁrg%? ?%?f'?litl élbté) ;%(%]Ca t aegﬁﬁgg% hl\?lgm"\l/é) 04- 4)
for det estdllonThe 28 Werd mipsl fentlmnahd @ipEited irpd 063l plhs hod aBGSEY o dibik.
293F/ Ti e-

93F/Tie %)n day 7 or 10, one-half the medium was removed, and the cells re-fed with Hybridoma

Selection Medium.

EXAMPLE 3
SELECTION OF CANDIDATE ANTIBODIES BY ELISA
[0194] After 14 days of culture, hybridoma supernatants were screened for
Ang-2-specific monoclonal antibodies. The ELISA plates (Fisher, Cat. No. 12-565-136)
were coated with 50 pl/well of human Ang-2 (2 pg/ml) in Coating Buffer (0.1 M
Carbonate Buffer, pH 9.6, NaHCO; 8.4 g/L), then incubated at 4°C overnight. After
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transfectants were grown in 60 mnmcell culture dishes at a density of 2x106
cells/plate wth conplete nediumat 37C with 5% CQ2 until they reached
sub- conf | wery6/068438¢ conpl ete nediumin each plate was Prepltsecad owdssh 2
of serumfree medium The cells were incubated for an additional 16 hours.
Subsequently, the nediumwas replaced again with 2 m of serumfree

medi um Af. L& - I i calls I ith
0.1 mM sod%ﬁ{%a%lr ﬁgg %%%?ére&?%ﬁ%%@ﬂ;dsﬁ@g %K}Z%O@)dsf/" ongn %bn1§,?1§e}§;§5 %ylhe
cel I s wer @inhdse at (@0 Elh Biuking Baffgh0l5, IBS A, 1 RrBs&mace, o0 18b Ianaaosd iAbs
at 100 gg/m . Treatnments were perfornmed in duplicate. A negative control
wi t hout Arig-BB8) esferadded apssthe istey sgubated ok rogsn demppeiaiaee firt h hpee- ddledl TBS

contai nin n t ' . [.p] at f .coaled NP-40 |vysis

but  or | ( SOMIPRApEs e Bie S0E sBbcA vl vigp Bl EreRs PR e ool B
10nM pyr oplybsphiat supdadhibaind g84itNRAShd hégakik &lcontadl Gtdrdiafdedl i BMBHate®. | MM
ort hovanadate, 10 gM |l eupeptin and_10 M pepstatin A), while putting the

pl at es on Meubated at TeoRy tgmpesturaier  hedtse dllae ppsitivie pentepd serb dhrovghept fes
| at i nt i - chi i | t
Pont cat eq S fiof B R BlfnAIc SR o RERUCT R4 Grodf P F5wlEI -

t abl et op i NOFadgE . anSuthe negtisn tentved veasseotune Eloadthie i IoH fimasimizedi XenoMdss, and
1-5 g of anti-Tie &D Syst .hnc,) were added to the supernatant,
fol I owed Wﬁ@%@%@ﬁ&@@ir%?%‘%ﬂ@m»% 50 gl of IrnmunoPure

| mobi | i zed Pr gﬁﬂ% A ARLER(RbARN, (NOplafdS3Rdk WadedddRE diRed RamMwatiing. and
73 WD 2006/ 068953 PCT/ US2005/ 045657 incubated for at |east 3 hours at 4C
on a rockibwfepl atl06r pl/wednpf aletestioweraatibody egobt cnbiyhulg@he-HRPUgERitan Got.
12,000 x f m nut es.. After refully . renoving the supernatant, the
conpl exes%v%?fem_ %&&SF&? al%tﬁ%p]t%% W‘s"i’?édﬁfejf‘foé‘? tag@eﬁaéme&glf ﬁgPWQnI%iltb‘? 000 x
9, 40) fOKecohdhtyHetRs; thtRsiBiehd BlfBst\RERNTG-wE RERERMA Nwelels, &c AENIG

el ectrophoresi s 'sanple buffer (lnvitrogen, Cat. No. LC-2676) with I mM of

( 3- ner captdstectiethend die oh fadunsei igdeppadight civim detestivre{gvat abéhigkappa-

centrifug . or The superpat ant r
transferr gﬁuﬁ ig?lgg%ﬂ)i%lgﬁgs&? 2%]? %’%@?ropﬁ)ég O\R/eerle°|d§8’é’88m§%tf¥6f¥ ﬁ‘ém% | s
of an SDScBAphsigeh f¢ebah Ig@-and 0§k dppas - MiyCinbebagioh, the Plitty @gRNwaskad thid. EC
6025). El ectrophoreses was perfornmed in_Tris- (BEIP{yci ne buffer %stem Af ter
el ect r ophdiessivéith Wishige Buffes. bPOul well o TR (PobiK Late fst. dfee TMHi 410G N,

Cat. No. I ] I i . osphoryvl ation
was probed G (A hePeReafa st SRR Ao RIGLERRL Lo Re A RAROGRL
Cat. No. Gell3BidelpstaitaiiolsabivanlorRrsolulhedll stah s610060 LEVIBESEh 96iativh,t(Bisthaki ng,
and foll owed by washi ng with | x TBST (TBS with 0.1% of Tween-20) three

times. Théabpdu#dNanSTBB198-e mes dhecadded angd tha dlases Teak oni athEhbYA efadeli sh

per oxi dase; j d k ] sc-2302)
at 1:10, 08%6%8? tﬁ?gﬁl' fq;)};ﬁ?ei&,ﬁ%{}?ljgé 5 roo%ﬁplggrrlpag)? g%tggeoﬁ?oﬁg?‘%\%e %32/ t he
enhance chem | Jo196¢sceAteantibadits dnt besumbin Ge@@LISAgaBhy Wesd counta doxdegadied
Duration SQubstrate syst I t. No. 34075).  Subsequently, the bl ot
was stri pp¥dPitiing tﬁ@é}gﬁfgy@g&% 0g‘%’(‘jtto Sl“?lll%b&ﬁée gt F@Fs're@ﬂeﬁﬁéé Apgl: No.
21059) an e g, t A S ni4_beodi i .4 O, i he
quality o?hgaErrgltsgple%g [ n(glﬁ%%%] q\lkf1 %/\%ag&‘g?s o?‘%?éegﬁ%tﬁg%ﬁ esndlﬁ{lj}r‘rxrae}\,l 1 e2
was ect opireminbinamx pugss €2l pighnl, HESRR3FraeR&GD Systeaphaaphoryd-aN-025/0f) Fi e2
was not detectable, In response to Ang-2 éZ é%f{%& treatment, a significant
| evel of tGARHRE Rufish 6 hYryarhenass, Brésr it & a8hg/L), then incubated at

4°C overnight. Under the experimental conditions described here, when the recombinant

Ang-1 molecule was immobilized on the ELISA plate, no antibodies were found to bind
to Ang-1. However, the counter screening described here has technical limitations. First,
the antibodies derive from line materials, but not a cloned hybridoma. Binding signals
from a particular clone, which only account for a minor percentage of the line, may fall
below the detection sensitivity threshold. Second, certain epitopes in the antigen may be

concealed from the antibodies in this experiment due to slight conformational changes
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to phosphoryl ated tyrosine (4G10) from Ti e2 i nmunoprecipitated by the
specific mAb. At a concentration of 100 g/m, all the anti-Ang-2 mAbs

t est ed shwoedosaissdseus i nhi bition of Tie2 phosphoryl ati eqT/ush@spass7t he

i sotype control mAb did not have inhibitory effect (Figure 1). Monocl onal
anti body 5.103.1, which is not shown in Figure 1, had a simlar inhibitory
ef fect. [QR&Rkd by imaithilizadonof gRGY SN, t Bphs LWL foactivi

Ang- 2-i nduced Ti_ZZ hosphoryl at i ongfit n It/bi@ta?g,g‘t%er? ELI %%S?tg%é;égggq%%crtlltvll%ogbl e
met hod t o @&k éeftlbOFiYe% Apeds plas dyither i samined wsngblonshedtib®@liesefnd/ a Rieddre

| ysat es BLTI .transfectants that r reated with
Mg 2 wi R R ko SDIES AR et R RS, S foe Brab YR abiotronbisss
PCT/ US2005b @b 65Have Titedg foramitivgivity S@ hemuwa Sedaiinine hrigh] (hLa3fieig] § Fh! SA
pl ate that1 g/as coated with nouse anti-hTie-2 mAb. The phosphorylated Tie2
was det ect'@d usi ng primary anti body 4Gl0O- HRP (purchased from Upstate) and
HRP substrate solution. OD at 650 urn was determ ned by a SpectraMax
reader. The concentration-response relationship was found by curve fitting
usi ng Graphpad PrismlM graphi ¢ . sof EXaMPIBdn-|i near, Signmoid curve). The

M Houre 2. The 050 wieHa BN QAN BIHERNG Befeh ™ - rabi e 6. Table o
mAb EC50 (g/ m J0BB% Cl As dist®ssad QG@Q,GAQ%;?Q%G%Q%Q%QQ)%%@C@& %y%g‘%fﬂ%tggf?%? to

0.011 5.88.3 0.016 0.011 to 0.024 3.31.2 0.043 0.029 to
0. 046 0. 026¢% seeptesMonoglgnal aptibgdethaumhibited ArpA2/ T21108diBg Gved® Kletifidd t 0

0.199 5. . - : VA rieported,above, it s found
Chat map 30 T vgbefinde Bl dundioa btk MESICEPES PR RS ivete whdiest 1 al
exper i mento# mdérd-mwifichiiowdfibmhs bint iod exiehstivingipepeiasisi oT-the hiislittash Jdots Bat
phosphoryl ati on ]2 J{?’ngb 3?12%?? It is worthwhile to note that ectopic

expr essi onf Ot SPfF % yAngr Exeaple de el INung TnonpletesVawersreobted diiflf er ent
| i gands, i . . Ang-.2 ot, i nduce Ti

bhoaphor vty FbRRRGREAH, bl $bnkHalioh B tRFT. BSHemRelits chh Xo. 313-

phosphor yTatDONatwh ag/milhey REERHNRlovefigR GPUODT Tie! NHatEX RIRS | lﬁﬁﬁﬁ
cells. [0241] In view of these r@esul tgs further ex%%ri ngnt‘zlggvg!rigoper %?med

to nore PP Phpsnhet BylerSelinst (PEIS) mith 3.Sken™ Washaajtbiteticaf (SATRON)NY

bi ndi ng of, bot h Ang- nd .Ang- o.cell-bound Tie2. In addition,

i nhi biti oﬁh%)fweﬁﬁg‘?’%ﬁéﬁl%‘?ﬁeﬁ@ ?%%HL@B A?ﬁ%-bgockm%o@ﬁﬁﬁ%r W36 i BYADY- 19flwesn,19. 3

was | nvest)jog;%ﬂgnjeposlgpﬁqagjgt@}ih&ﬁ_ described in Exanple 12 bel ow. EXAMPLE
12 MAB 3.19.3 INHI BITS ANG'OPO ETIN-1 BINDI NG TO TIE-2 AND ANG 1 | NDUCED

TI E2 PHOSPHORYIAPBIN [Rigtinylatbiiecanitbimnl GuBat roms? (R&DL Systérhd) Hel . Wog- |
fjiE:(jag![ ef%ﬁ?%ﬁ?&t .?%)8 élg}f'l%%e\l/see{ddecll th (E,alcﬁllwe?lx i?l{ Iorrrv%{]t gutlt e(:j zir?t? kﬁg-ztnrﬁ)s %OSI 19.3
ng/ml. The plates were incubated at room temperature for two hours before the unbound

molecules were washed off. Bound biotinylated Ang-2 was then detected using 100
pliwell of Streptavidin-HRP conjugate at 1:200 by incubating at room temperature for
half an hour. After washing twice, the bound Streptavidin was detected by HRP substrate
(R&D Systems, Cat. No. DY998). The plates were incubated for 30 minutes before 450
stop solution (100 pl/well, BioFX, Cat# BSTP-0100-01) was added to terminate the
reaction. The light absorbance at 450 nm was determined by a Spectramax Plus reader.
[0199] Soluble recombinant Tie2/Fc fusion protein at 10-fold molar excess to
Ang-2 was used as a positive control. At this concentration, Tie2/Fc inhibited binding of
Ang-2 to immobilized Tie2 by 80%. With this as an arbitrary criterion, 74 out of 175
Ang-2 binding mAbs showed inhibitory activity. For the convenience of operation, the

top 27 neutralizers were selected for subsequent hybridoma cloning.
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75 WD 2006/ 068953 PCT/ US2005/ 045657 phosphoryl ati on i nduced by Ang-1. The
(1) high concentration of

di screpancy may be expl ained by the follow ng:
Ang- 1, whwohoeeneg®s above physi ol ogi cal

generate robust Tie2 phosphoryl ation signal;
Tie2 in HEK293 may alter the conformation of Tie2, and thus change its

susceptibility [pgoo]di fE@élﬁmltybha&ﬁQd@as TRnk&Slsid
was tested in a binding assay

wher e

| ow conce

concentrati on,
or (2) Ecotopic expression of

i

g ﬁnﬂeéaog ﬂg o%s

ration o

ray/useoosnespai red to

3,19. 3
5°9aRY- 2 (3

nM bound felowag|stadpdarecemes. mmeev\aser ¢lonasdvdrh abllentdl ﬁ‘oﬂl%aah hgaﬂmdmaed

bi ndi ng of
endothellal

det ai |
phosphor yISBESE%H

transf ect @RtesmnRECardd c!rf%"@&het Witld EeVhi

bef ore bei ng harvest ed

suspen

YR LicBPafhoi O

roF St S, 0R nRRalt Ll SRR I i B R

Ti e2 phoswhontgt airiding toTAagile s descritfedt dbose, epP@isin®eihbs e ARIOH)
bel ow, denonstrate that mAb 3.19.3 i nhibits Ang-1 4 nduc

Oh 4ng-dos CHpRIEIORE pRdger in [tquamgw«amawns were
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3 and summarjzed in Table 10. As sol ubl e

Ti e2/ Fc d8 ga@é ?ﬂ >9 these bY metbsprasted ingFabioth Ang- 1 and Ang 2 by

bl ocki ng the |igands, whereas, the isotype control mAb, PK16.3.1 had no
effect in the binding 2 2243 showed
concentration dependent Olfar?%ztrﬁﬁg#}gwt%ﬂ?& arrﬁl%bﬂng- 2. Interestingly,
wi th the potency of Tie2/Fc ref-erepce } not ency of mAb 3.19.3 to
t he bi nding of Ang-2 was hi cﬁl‘f"et han ﬁ%f‘ch En%s . 76/ WD 2006/ 068953
PCT/ US2005/ 045657 Tabl e 10.|_Lnhihition of AnfHg/mahd Ang-2 binding to Tie2
EC50 (nM Ang-1 Ang-2 Tie2/|F8128. 73 |®57510 3j018£189218. 5 0. 7310 [0245]
These results indicated that/5488 3. 190.327190t op.085Bound to human Ang 1, but
al so bl ocked its binding to|t86.1r ecefy. g>g44T| e20 11_5,@115 was further confirnmed
by the inhibition of Ang-1 §gg4ced d%‘zpnos %”7' atton in imortalized
endot helial cells as descri?g% beto 6388‘12461 A AkRHbi tory activity of
the mAb 3.19.3 on Ang-1 i ndLg,"ﬁ).3 'Iri e2 09317 03643

5.101.1 0.3639 0.3762

3.19.3 0.3945 0.7976

5.28.1 0.3892 2.698

5.78.3 0.2621 5.969

* Efficacy is expressed as the ratio of bound Ang-2 with mAbs (30 ng/ml) versus without

mADbs.

[0202]

EXAMPLE 5
BINNING OF ANTIBODIES

Epitope binning was performed to determine which of the anti-Ang-2

antibodies would cross compete with one another, and thus were likely to bind to the
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phosphoryl ati on was quantified as follows. The mAb showed an obvi ous
increasing inhibition of Tie-2 phosphorylation with increasing anti body
concent r avpang6/mg9sshown in Figures 4 and 5. A plot of trhe/useasosmsponse
curve led to the calculation of an 1C50 of 99nM Angi opoietin-1 |igand
stinul ated Tie-2 receptor phosphorylation assay [0247] EA. hy926/ B3 cells
wer e Seed&dmbfﬁpﬂoﬁe\éﬁ|Anngatﬂ§e bBhRg Focss¥ id e E@ﬁhQ(L%G in 2
m volu 10 % FCS and |%cp3rbatseé oSrCHS days P er spél\&g ‘L’%
mammal i an 2@8$@17576%448%@%a11b¢dowsha pod44] hmman@r Mettltodsecﬁoonr) 289 1-6p) Itled
with 2 m grof,: MM E ndtece S umst dfor a total
of 2 hours. %Ihest colﬁmrh&(ﬁ{éab q@er Co i HTRLY- BM% Wrééo‘tllﬂ g

desired fiwitd nmusmemn—haIgG)(Phaﬁﬁir@én#& 551918121?]49116%%%% pﬁ;’[elhkt%up% BfBtocol
starvati on, umwas renpved fromthe cells and replaced wth I'ml of

t est conﬁB%Vﬁﬁeddg’i?JJP? GEUney; wepsiter y Prenesiplednprad aveare wagnatedc Gt qouplingwte e
al so proghpeisHed uhRnowh QNtiBE:yS MRS §Re tfél?&mgg ?dé(?cseﬁﬂ]% . ?QQtilﬁ%&%%%g}"ﬁz Ie(r)n

st andar ds. {10249 | ncubati on was conti nue

whi ch 100 light oflnéwl(ﬁL@anbﬁSthamdafoe ¢anh Divikhbwal siipe@natanes Bdedivhe each

well to obtain.a fln(? con tion of. 1 mM orthovanadate in each well.
cu

The cel | s “WEF& t?rﬁé]ﬁe \{or1a 6‘ usﬂlrgethe follawing formmla: 8 X3 1059 thodrers er um

t t t d
compl ot e, T h o SPRmEROS 4 Bncepbitlh 3681 MO IO B seunTRe | on
i n DVEM aheadcsintkaivas gentlly V(Mexecll talnd\dalnﬁedah empwﬁaaalﬁctse%oh@erﬁﬁﬁbn%bborﬁaﬂ

i ncubat ed %1 g g furt her m nutes. 77 WO 2006/ 068953
PCT/ US20057¢14%88 1 éf} B Weff]n%roaSW bepisdnk(s) wer e then cooI ed by placing

on an ice col d %?I es( (N'é%eihg lﬁ?@t Ognbgkee% 11%£ §,t érc?rﬁ;\#mperature

renoved and the ce

orthovanadmrelghme m of |ce cold lysis buffer (20 MM Tris pH 7.6, 150 nM
NaCl ,- 50 nMNaﬁnOg %.SDS, 1% NP40, 0.5 % DOC, 1 nM orthovanadate, 1mM
EDTA, 1 mM PVBE208b | Fhendiltsagyale pvas are- Yrettﬁi/lrﬁr adoling 200 uhwaabobuféelrrmr well,

Lebpept by e s-gRE el Ur A0 HLEL L, il (0 4020 Blpuige, The

cells were scrape ate using a cef APysat e

sol ution Bamplef everd evashell. dnce My FaR@MOr /w1 § 230 guHEPIdORpir T npl es
were then spun for 3 mnutes at 13000 Prtpm at 4C Iémd 6111 E %ﬁégqugﬁttlgs eps

carri ed offtd gtiel, WP@Z@Qﬁ}d ®0h¢ filsér pdate ht ﬂyrsléwdl wWEhepleept asf i etelginB®Atddr ot ei n
assay (Pigl 232 ( tein bin pol ypropyl ene
mcrotiter p? I%%F rlohrﬂuérogla i‘%er Zf‘zielhelbﬁ F%‘W%‘H%&‘ﬁigtmﬁ‘?ﬁ vﬁsse%?élfle‘ﬂm ned
usi ng t hewsknanaah@ibads dds BRAGHELOL e l her; 800 |
of each sanple | ;sat e)swasé transf err%e ?)géna %cg&sl%éﬁgawgb 1#0@“1 Wa% in

pr epar at | f?h theprifgey iﬂrﬁh?dbp rldeippite wias dren(ih@)batedSinlthé Harﬂrgt)n afhoant it rB’oﬁ{

(Sant a %if A E&ai( Vd\ﬁ adde to the | ﬁgtes and left to incubate
for 2 hour SETHE b SPECL gt 61“%‘0@“?1’ Bt the é bl dieseads phwel @fntl
nouse | gGioffhyked rhéise anﬂkhu%ﬂaﬁ M- SPE%IHE& 'ﬁ%ﬁ%)bgf?@@c}r;ﬁ? 1908 r\ﬁ%aﬂdﬁg

follows: The required volune was ransferr i nto conica
Tubes V\er?éldtﬁlﬁ@ﬁ’lqﬁl"%ewquhat@%el the derlsrfor] béuravitinstghirtg ot rddne tetnperatuehe | i qui d
vol ume, and t he beads

was renoved. added usi t he I
were re-suspende hi Cc e i ni ng
TR TR Res it St o) ullpel Stvrvidpshea: oo

sol uti on g@asiohReR dud¥ehnd shitpleld & BeRRSHAQ L € dLHPRS 15kl Wil Bhing

overnight at 4C on a rotor m xer.
at room temperature. After running two wash cycles on the Luminex 100, samples were
washed 3 times. Contents in each well were resuspended in 80 ul blocking buffer.
Samples were carefully mixed with pipetting several times to resuspend the beads.

Samples were then analyzed on the Luminex100. Results are presented below in Table 5.
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[0253] The sanpl es were exposed for about 1 mn to the magnet and the
liquid carefully removed. 1 m lysis buffer was added and the tubes rotated
for 5 m rwoaooenmms9s3 The wash steps were repeated tw ce. PCmaskeogouzbsnas
conpletely renoved and the beads re-suspended in 12 | of hot (94C) 2x
Laemm i | oading buffer + bME, then left to stand for 15 mn at room
tenperature. Th . ar d the
| i quid which segafr)%?g?l}%f&tﬁﬁggﬁgﬁéaﬁé@ﬁﬁ 15ydglt %ﬁﬁ%@‘@ﬁﬁgm s. [0254]
Nu P

I\fj:l Qr\c apnl.c ney A ‘I’) 0/ R cT IL 1 E

The Sarrpl et Ja Ltu | L T UOI LEE=LE T NOH
/' MOPS gegmyiivth J“\%}EIISBC'F\BVZX) e { gBHS 12 B0 oacBim7  [Bin 8

at—200- ML 120 ImA

|mmnopre::§:tat\, Was—-o %'* per—sltot— Fhe gels—were 200N
| 25 \tt e for 5§'§$i nut '§nd t RSt he s%ﬁ%ﬁes yfer ﬁ%tted B0
nitrocel | {1-¥%5e meppb¥8ne flor 1 78 WO 2006/ 068953| PCT/ US2005/ 0456570hr 30
mn at 50337 250  mA. All blots were then treated with 5% Marvel in

PBS- Tween|5.for 1 Paur at jroomtenperature and then washed with PBS- Tween
[ 0255] Rappjg antf Tre-Z antibody (Santa Cruz Cat. No. C1303) was dil uted
1:500 in g % Marvel / PBS-Tween and 12.5 nis added to each blot and |eft
at 4C ov='4ﬁi ght.| The blots were then washed wi th PBS- Tween and goat anti
rabbit -P (Dakp Cat. No. P 0448) (1:5000 dilution in 0.5 % Marvel /

PBS- Tween)>-&dded o each blot and left for 1 hour at roomtenperature. The
bl ots wer @-¥hshed| with PBS- Tween and each bl ot devel oped for 10 m nutes
using 12. P-#4s (equal volunes of solution A and B) of Supersignal (Pl ERCE
Cat. No. P4¥8B0). [The blots were transfer to X-Ray cassette and expose to
film(5 see¥6 15 sec / 30 sec/ 60 sec /150 second exposures). Figure 4 is a
Western b|5088 show ng the results of this assay. In this system inhibition
of Angi op@.Elli n- L stinul ated phosphorylation of Tie-2 by inAb 3.19.3 was
observed. 5[ﬂ)?g56] The images seen on the filmfor each sanple were then

eval uat ed h .Bi. mage, anal y em, T density
was measur t% § Sgrpﬁ HHI%E &-’sﬂ%t% abéﬁ%e‘ﬁségg a\’?@l%ﬂg &’*Itﬁetmnor
per cent agdgERsse 2pe W rSElR rmal ized to 1 ny
protein/imunoprecipitation using the protein concentration determ ned

using the BCA assay and the |ysate volune of each sanple used in the
i munopr eci pitation. The percent agBXphBphoéryl ati on of each sanpl e was

Control sampita A BSHOR GRS AN T O REF By AR o bei ng

cal cul at ed agai nst the 100 % phosph@[NAgySlm val ue, which itself
represents 0 % inhibition). Figure 5is a glraphl cal representation of these

val ues, and@veResplutionicreenof PRSurifisd MaomerlenaliAsiheflicangi opoi etin-1 sti mul at ed
Ti e-2 phos phOH&(ﬁibonT S 13N, nge tp(?c %ogef6301yﬁ E(S%%é«spﬁor%"w% S In

this system t | brts ngl opoi e i on” of

Ti e- 2. EXAhBk&l ﬂaan%ﬁtd(fﬁhllaﬂhbdkl‘)wmﬁlt;stme/hwﬁg& ARG B rHode02 high-ddnsity

vari abl e heav%gfhal ns anﬁ%(% he yari abl e ht chains of the antibodies were
sequenced goat Ut & Qé%ﬂ?eﬁ Biapgye @waéﬁaéepgg‘&d@mgeroutme

i nformati %ﬁmflé)éou?rlﬁ%?%gf th@‘% rlﬁe@mﬁlb@% ﬁﬂht%d 0 g%ﬂ ?ﬁﬁm‘téi% l]g%ﬁ?&”ﬁﬁ

listing with am no aC| sequenc mra and kappa

chai n conbiundhg butferTévatainiapilabl e/meBER ariqlerpial Rl xgnrizedirhe detier m ne
the VH fam I%/ the D-region sequence and the J-region sequence. The
sequences "xeP &3 Gapfutcflaiis} sRPSERS SPrERsE SFIRE Ret4-grgond contact time, and a 5-minute

wash for stabilization of the mAb baseline.

+ o

D

D

=

S 4

[0207] Ang-2 was injected at 90.9 nM over all surfaces for one minute,
followed by a 10-minute dissociation. Double-referenced binding data was prepared by
subtracting the signal from a control flow cell and subtracting the baseline drift of a
buffer injected just prior to the Ang-2 injection. Ang-2 binding data for each mAb were
normalized for the amount of mAb captured on each surface, and the normalized, drift-
corrected responses for the 27 mAbs were determined. Data were fit globally to a 1:1

interaction model to determine the binding kinetics. The kinetic analysis results of Ang-2
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79 WO 2006/ 068953 PCT/ US2005/ 045657 primary am no acid sequence and
conpared to the germine VH, D and J-region sequences to assess sonmatic
hyper mut awoene/0683258] Table 11 is a table conparing thecarusewsadyssikeavy
chain regions to their cognate germline heavy chain region. Table 12 is a
tabl e conparing the antibody kappa light chain regions to their cognate
germ | i ne bindihg a€Ds?@ afeBsteM i va (

i mmunogl obulclgirilg chains are enc%([g%&%;e ig(l:r}lgjwt i E*%%Smé@llﬁggéﬂﬁlﬁ g fulgeeSt fo

whi ch ar e l9eshialinifyt o functional variable regions (VHDIH or VKJK) duri ng
B-cell ontogeny. The nol ecul ar and genetic diversity of the antibody
response to Ang-2 was studied in detail. These assays reveal ed several

poi nts  specliabiecs.t Angatibw As@hioaBiadaRe@sen dfO2 1fr@8%11&ﬁ%bl%n91fanjclggdles
i ndi vi dual antibodies specific to Ang-2resulted in the determ nati on that

the anti bpgdhgpiavere derA,\ﬁ@oC‘Il ARE L I freremt e vVHgeres
them from thl?%VI—B famjl GQU)V\A I?] ant ogi)es beq{r‘l‘gt c? erived 1%3?1”% VH3- 33
gene seqrerTabi e |3kyand: *z;:ﬂ‘“’gb%:zoﬂ;iiﬁiai S The 2 e ol anes
Q}J}JI cli at cIrat 1T

col | ect ed S:ﬁ't]\m each h\ ﬁ':SZrln ﬁ‘érXIlQFll rl %Xalrg%l e. t ']égheavy chai|n
and ligh Bhain se mmril@ﬁq far mAb| 347918 are |de(hKi1(9éI* to 1R sequences
shown in 2BBes 11 and432 for mAbs33.X90%nd 3./19 X1.0°80 WO 2006/ 068953
PCT/ US20053.04%657 H H66a a< a a a| a23&1@ a a 410 A 10H+*CO H Gy H U H CO H
U Hcn HO® H MH co|H260 H CO H 3,0 @ H COIH @R 1§"@0 H Dhy U To €D )
(DU Umilggo U U U[YpoU co U co 3JO(§Q165 F.O..U. Lf)QXl%U*.U. g) .‘3' u:m( Du'u?n":) co
AR E 2 BN R U A VU 51 L AR it
HZLHQ§8§ M-0-© U6l5r~HQUQ|_27)£1Q\3Q’2JI@XLQ *I\JO 7> WU QWQ
Fc~ a a 4 5‘:’28: a—-a—a—as 156 >>41L.D FQ%Q}@Loﬁ\Na a '%Q(&JJ@(@(Q(C @R w w W‘
aaz\/\Z\Nz\/\Z\lévg a-a x X 322 5 a W W %4é¢1% 0 a dlé)lgl@'sﬁ O @4p a Hx a a
aaaaadaddxaaaldbh aaaal@dX® aaalddlo* 43
H>- | B>t <3-3. B +<>i <>| 32T < <>< <> 32X 8+ - G{pXHe *u a [Usf Ua u a u a
UaUaduxald auadUadasUauau@Uxai@ >+ H@FoP+=>F Fpgag H >F 5+ H
>+ H> 4 B H>H Mx4Mx Mx U7 5 PKM§E Z > 40>X‘10K*”‘ >hgr>z>a | >
z > z H 4 7z >-L z I~z HZ S §;>1CH J—x > > >
x X' 4 ?g; a x aa )521 X a Uasi\%‘—g/nx:lx:g’&‘ 5 jloézlﬁ)w”: I(i‘l’(954 < <g9 Q
LS s e e N g e D e e 0000
QQQQ .’5. 2‘(‘(‘(‘(‘(1& Y‘(‘(‘(\is‘t}(io <Y ‘1,(‘)X‘105*‘ < 65

5.54 131 1.5X10° 1.0X 107 * 66

6.3 221 1.4X10° 1.0X 107 * 73

3.19 252 9.0 X 10* 1.0X 107 * 111

5.40 130 7.8 X 10* 1.0X 107 * 129

5.83 157 6.8 X 10* 1.0X 107 * 147

5.101 217 1.5X10° 8.7X 107 581

5.86 126 1.5X 10° 1.1X10™ 744

5.52 114 1.3X10° 1.0X 107 * 750

[0208] The asterisks next to the kg results for all mAbs except for mAbs 5.101
and 5.86 indicate that these kq’s were held constant as a best estimate for the order of
magnitude characteristic of slow off-rate data. The fitting model for these samples
detected no measurable change in the off-rate over the relatively brief dissociation time
and therefore required the k4 to be constant in order to fit the on-rate data. The data for
those indicated kq’s also fit well in a simulation with the kg on the order of 10 s'l,

therefore the interactions may be 10-fold or more stronger than reported above.
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(DU Y Iranagmg from 909 — 071 nM of Ang-2 Were randomly 1njected for 90 seconds in
triplicate with several buffer injections interspersed for double referencing, followed by a
four minute dissociation. The antibody surfaces were regenerated with two 9-second
pulses of 10 mM glycine-HCI, pH 1.5 after each injection cycle.

[0212] For off-rate data acquisition, three 90.9 nM Ang-2 samples in HBS-P
running buffer containing 100 pg/ml BSA were injected as described above and
dissociation data was recorded over eight hours. The sample injections alternated with
three blank injection cycles. Regeneration was performed as described above.

[0213]

transport using CLAMP (David G. Myszka and Thomas Morton (1998) “CLAMP®: a

The data were globally fit to a 1:1 interaction model with mass

biosensor kinetic data analysis program,” TIBS 23, 149-150). The resulting binding

constants are shown in Table 7 below.

Table 7. Ang-2 medium resolution Biacore screen of 3 purified monoclonal antibodies

Sample R max ko (M's™) kq (s Ka (pM)
5.16 36 341X 10° 277X 10° 8.13
5.35 54 5.64X 10° 1.87X 10° 3.31
5.41 44 469X 10° 8.31 X 10™°* 17.7%*
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Medium Resolution Screen of Six Purified Monoclonal Antibodies

[0217] Label-free surface plasmon resonance (SPR), or a Biacore 2000
instrumentation, was utilized to measure antibody affinity to Ang-1. For this purpose, a
high-density goat ai-human antibody surface over a CMS5 Biacore chip was prepared using
routine amine coupling. For developmental experiments, purified mAbs (clones 3.19.3,
3.3.2,5.88.3, 5.86.1, 3.31.2, 5.16.3) were diluted to approximately 2.5-3.5 ug/ml in HBS-
P running buffer containing 100 pg/ml BSA. The capture level for each mAb was
approximately 150 RU. A 5-minute wash followed each capture cycle to stabilize the
mAb baseline.

[0218] A single Ang-1 sample diluted to 87.4 nM in the running buffer was
injected for one minute over all capture surfaces. No binding was evident for five mAbs,
although Ang-1 was found to bind to mAb 3.19.3. This experiment was repeated by
increasing the mAb capture levels to well over 500-600 RU and injecting 380 nM Ang-1
for one minute. The mAb 3.19.3 was again found to bind Ang-1.

68



C7 U0 OcoOmCIf mCZf mUcoOmC7r CDUC7T C7T CDC7 mMmUmMO MO m
co C7xCDHC7x OHUx C7x C7HUHUx OHOHUHUHOHC/mMJUCO CD U) Hm Z > Z > Q> Q >
> Q> Q> Wo2e/iE89s6> > Q> Q> mx mx mx mx mm >+ COPEI/usews@BGesy CO >
M CO3 M3 mM3 m> m>| m>a COx a x a > a > a Z0Z0 3Q30303038Qc
+
O
A >

co

03

-
(0]
H

OMONQ~5: Q Q QZco >-m>+mzm HFGH9 HF~H< HFGHHFGHF C
FG H FG ( : W q6219]0. 1BEtadsel Ankd (ﬁllﬁ@lcﬁbefblﬁ&hng aEﬁ-VIE[ t%ﬁ/afdé rgﬁ‘t_zé %)73 1

a > a >~ > > >4+ WzZ Wz >F zZ

G
U< C7 m é?ffrﬁ.‘/@ff thiserAR o botbch - rc@nd:mlg zcwaodejemn@ad gslrlxgeé: ]S‘xé]g l\é\ﬂlgpl\lﬂzi\jée‘d?) >
a H.a4 a
Fo 3 FC o Lo iaatt R gf Abvf dpillbuBud St § mibaging sisoliipneaniyey o
Heaperamer®w cald @ have sseombed asffRignaviiQute @ata tbl a@cdﬂat@ly"ésﬁn?at@kdz RAsZ az
a azaHaHa Cr>Cr>U>U>Cr >0>0
adeiulgtﬁ c‘??nd;n%)@%laf @ Apg2e MAG73.39% was npasurad yungerxhighx m?:|c xI
X 3 X 3 x QMxnro Xco xnmx nx nco HOHOHQXnHca
mHOmMTOo x%oﬁ%n%$%8§eﬁ%g%ﬁgc7 HOHOHC’  HCZ/ HOHHHHHHHC HU

HU m>I1 mH O C7 rid HH> H> rsl HHHH>HH> f, > r~ >+
H>4ruHN>43>+21>+C7>4U|—##6%I%DUC7CO UQCT QO mUmOmU
MmMC/ mC7/ coOQC7T QC7T QO mCJ Yc7uUum3om3 HHaaaa
a a a a a @DBTBRMINATION OBMABGR. PITR IR T PO AR VAT ARG Y2 b i >m > >
H>FC>FC>FC>FC>FC>FC>FC>>FC>FC>>FCa>>a>a UFGO
C7 U FG O FG O FG 0 FHGH RESOLEBTAN-BIALOREGYNYWL YISO FG C7 < CO FG C7 H

H

OH Cr Uuu OU U CUC?O UOUFGUFG
UHUau Ocoq@ﬁo %ﬁgﬁe 0rHAH yby U“ﬁgrﬁ’ QD;(W%@“W rram\s/lv
ma CO a metatElpH &.0m BhemAbWwas ﬁ&@lammc)@ﬂmea ofd ﬁov@cénsal 3 @ngs %13@8‘6% a
HWHWHWHwWZwz WHWHWHWHWHWHW amamwm

>>a~a>a>alSing roting aminccoupling, Isavingdfiaw aell 4es the rﬁﬁemnm fomcallma ma ma ma

a ooo H aHaHa
oaUarara e PR By o ? el U@ Lt igaf s S SRR m >m
w HwO0. 1raagwgefrwmé5958 a0ai1 ranmfaAﬂg W(WHBBLPMW]ﬁlg%fPerQOQtaﬁu%@OMQQ/nﬂ a Wa
P4 WWH h H[~r-1era | I

c %‘\bweﬁ?‘ F\imﬂomlwanwd far 90 sgcendsngL PP WL /thin. Mok H4td)! in-tHiphbatt @@h | -T
M M N '\éevellaf- Bufter Mjﬁl%ﬁn%léf)ersed for dot%ze -refgrencmg, followed by a four minute

dissociation. The antibody surfaces were regenerated with a 6-second pulse of 10 mM
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NaOH after each injection cycle.

[0221] For off-rate data acquisition, three 19.9 nM Ang-1 samples were
injected as described above and dissociation data was recorded over six hours. The
sample injections alternated with three blank injection cycles. Regeneration was
performed as described above.

[0222] The data were globally fit to a 1:1 interaction model with a term for
mass transport included using CLAMP (David G. Myszka and Thomas Morton (1998)
“CLAMP®: a biosensor kinetic data analysis program,” TIBS 23, 149-150).

ANG-2 High Resolution Biacore Study with Purified MAb 3.19.3

[0223] Purified mAb 3.19.3 was diluted to 12.5 pug/ml in 10 mM sodium
acetate, pH 4.0. The mAb was then immobilized on flow cells 1-3 (CM5 Biacore chip)
using routine amine coupling, leaving flow cell 4 as the reference flow cell.

[0224] For on-rate data acquisition, eight concentrations (2-fold dilutions)

ranging from 30.0 — 0.23 nM of Ang-2 (in HBS-P running buffer containing 100 pg/ml
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[0227] Two independent experiments were run with each antigen. The results

are shown in Table 8 below:

Table 8. High resolution Biacore results of Ang-1 and Ang-2 binding to purified mAb

3.19.3
Antigen k, (M"'s™ kq (s Kp (pM)
Ang-1 (1%9 1.33X 10° 4.05X 10° 30.4
Ang-1 (2™ 1.82X 10° 551X 10° 30.2
Ang-2 (1% 1.89 X 10° 1.00 X 10°°* 53
Ang-2 (2™ 1.78 X 10° 1.00 X 107°* 5.6

[0228] The ky’s for Ang-2 in the above table are asterisked because these
values were held constant during the 1:1 interaction model fit in CLAMP software. There
was no significant dissociation signal recorded for the Ang-2 experiments, so the best off-
rate estimate was to hold kg constant at 1 X 10 sec™’. The long off-rate data for Ang-2
actually displayed an upward trend over the six hours of data acquisition. This trend was
repeated on two different sensor chips with two different instruments after both
instruments had been subjected to a “super clean” maintenance protocol. In order to more
precisely measure the binding affinity of mAb 3.19.3 for Ang-1 and Ang-2, a further
experiment (see Example 10) was run to determine the Kd of mAb 3.19.3 towards these

antigens.
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hour data acquisition. Because of this, the Kp of mAb 3.19.3 binding to human Ang-2

c!

was determined using KinExA technology, with the goal of obtaining a more reliable Kd
value. For this purpose, a KinExA 3000 instrument was utilized. F irstly, 1 mL (~271 ng)
of stock Ang-2 (R&D Systems, Inc., Lot# BNO32510A) was buffer exchanged into
1xPBS, pH 7.0 using a 10 mL desalting column (Pierce D-Salt™ polyacrylamide column,
6000 molecular weight cut-off, Lot# GF97965). The concentration of the pooled
fractions was determined to be 1.7 uM using the protein concentration determination
method described by C. Nick Pace (Pace, et al., Protein Science, Vol. 4: 2411-2423,
1995). Secondly, 200 mg of polymethyl methacrylate (PMMA, Lot# 206-01) beads were
coupled with 450pL (~122 pg) of stock Ang-2 overnight at 24 °C. The beads were then
centrifuged and washed once with blocking buffer (1xPBS, 10 mg/ml BSA), centrifuged
again, and then incubated in blocking buffer for one hour at 24 °C. After blocking, the
beads were diluted in approximately 30 mL of HBS buffer (0.01 M Hepes, 0.15 M Na(l,

pH 7.4) in a standard KinExA bead reservoir vial and placed on the instrument.

Kp-controlled titration

[0231] Twelve solutions containing a mAb 3.19.3 binding site concentration
of 25.3 pM were titrated with increasing concentrations of Ang-2. The buffer-exchanged

Ang-2 was used for the sample preparations. Each solution had a total volume of 25 ml,
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curve was not performed.

EXAMPLE 11
BLOCKAGE OF ANG-2-INDUCED TIE2 PHOSPHORYLATION ECTOPICALLY
EXPRESSED IN HEK293 CELLS

[0232] As discussed above, Tie2 is an endothelial cell specific receptor
tyrosine kinase. In vitro experiments with vascular endothelial cells show that Ang-1
induces Tie2 phosphorylation, whereas, Ang-2 inhibits the receptor phosphorylation
induced by Ang-1. However, when Tie2 is expressed ectopically, such as in fibroblasts,
Ang-2 is also able to induce Tie2 phosphorylation under certain conditions, including but
not limited to, prolonged exposure to Angiopoietin-2 or exposure to high concentrations
of Angiopoietin-2.

[0233] Ang-2 induced Tie2 phosphorylation also occurs when the receptor is
expressed in HEK293F cells. The ability of anti-Ang-2 mAbs to block Ang-2 induced
Tie2 phosphorylation was examined using HEK293F cells transfected with human Tie2
receptor. Plasmid vector pORK/pBS-SK having a Tie2 ¢cDNA was obtained from the
ATCC (Cat. No. 69003, Genbank sequence BC033514). The accuracy of the cDNA was
confirmed by nucleotide sequencing. A 3.9 kb fragment containing a 3375 bp cDNA that

encodes human Tie2 was removed from the vector by EcoRI digestion. This fragment
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transfectants were grown in 60 mm cell culture dishes at a density of 2x10° cells/plate

\Y

with complete medium at 37°C with 5% CO, until they reached sub-confluency. The
complete medium in each plate was replaced with 2 ml of serum free medium. The cells
were incubated for an additional 16 hours. Subsequently, the medium was replaced again
with 2 ml of serum-free medium. After an additional 2-hr incubation, the cells were
treated with 0.1 mM sodium orthovanadate (Sigma, Cat. No. S 6508) for 20 minutes. The
cells were treated with Ang-2 (2 pg/ml) in the presence or absence of mAbs at 100 pg/ml.
Treatments were performed in duplicate. A negative control without Ang-2 treatment
was included. Cells were rinsed with ice-cold TBS containing vanadate and lysed with
300 pl/plate of cooled NP-40 lysis buffer (50mM Hepes, pH7.2, supplemented with
0.15M NaCl, 10% glycerol, 10mM pyrophosphate, 50mM NaF, 1% NP40, 100U/ml
aprotinin, ImM PMSF, 0.1mM orthovanadate, 10 uM leupeptin and 10 uM pepstatin A),
while putting the plates on ice for 10 minutes. The treated cells were scraped from the
plates into a microtube pre-chilled on ice.

[0236] The cell lysates were sonicated briefly and centrifuged at 12,000 x g
for 10 minutes at 4°C in a tabletop microfuge. Supernatants were collected into fresh
microtubes, and 1-5 pg of anti-Tie2 mAb (R&D Systems, Inc.) were added to the
supernatant, followed by gentle rocking for 2 hours at 4°C. 50 pl of ImmunoPure
Immobilized Protein A (PIERCE Cat. No. 20333) was added to the mixture, and
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(PIERCE, Cat. No. 21059) and re-probed with specific antibodies against RTK to verify
the quality of sample loading.

[0238] It was discovered that when human Tie2 was ectopically expressed in
HEKZ293F cells, autophosphorylation of Tie2 was not detectable. In response to Ang-2 (2
ng/ml) treatment, a significant level of tyrosine phosphorylation was detected by a mAb
to phosphorylated tyrosine (4G10) from Tie2 immunoprecipitated by the specific mAb.
At a concentration of 100 pg/ml, all the anti-Ang-2 mAbs tested showed obvious
inhibition of Tie2 phosphorylation, whereas, the isotype control mAb did not have
inhibitory effect (Figure 1). Monoclonal antibody 5 -103.1, which is not shown in Figure
1, had a similar inhibitory effect.

[0239] To rank the potency of the Ang-2 mAbs to inhibit Ang-2-induced Tie2
phosphorylation in vitro, an ELISA-based quantifiable method to detect Tie2
phosphorylation was established. Briefly, cell lysates were made from HEK293F/Tie2

transfectants that were treated with Ang-2 with the mAbs at various concentrations. Total
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[0240] As reported above, it was found that mAb 3.19.3 cross-reacted with
Ang-1.  However, the results of initial experiments did not find inhibition of
Angiopoietin-1 induced Tie-2 phosphorylation by mAb 3.19.3. It is worthwhile to note
that ectopic expression of Tie2 may affect its susceptibility to activation by different
ligands, as evidenced by the fact that Ang-2 does not induce Tie2 phosphorylation in
HUVECs, whereas, it does induce robust Tie2 phosphorylation when the receptor is
ecotopically expressed in HEK293 cells.

[0241] In view of these results further experiments were performed to more
fully investigate whether mAb 3.19.3 was capable of inhibiting binding of both Ang-1
and Ang-2 to cell-bound Tie2. In addition, inhibition of Angiopoietin-1 induced Tie-2
phosphorylation by mAb 3.19.3 was investigated in more detail as described in Example
12 below.

EXAMPLE 12
MAB 3.19.3 INHIBITS ANGIOPOIETIN-1 BINDING TO TIE-2 AND ANG-1
INDUCED TIE2 PHOSPHORYLATION

[0242] The mAb 3.19.3 cross-reacts with human Ang-1 (Examples 8 and 9).

However, initial experiments indicated that mAb 3.19.3 did not inhibit Tie2
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3 X 3 X 3rdondtefnprraturt Br %03Inthutds X Atk washing, the cells were suspended in 100ul of
PE-conjugated goat anti-mouse-IgG, which was diluted 1:100 in FACS Buffer, for

incubation at room temperature for 30 minutes. The volume of the samples were brought
to 300ul with FACS Buffer, and measured with FACS Calibur.

[0244] The results are illustrated in Figure 3 and summarized in Table 10. As
shown, soluble Tie2/Fc dose-dependently inhibited binding of both Ang-1 and Ang-2 by
blocking the ligands, whereas, the isotype control mAb, PK16.3.1 had no effect in the
binding of either ligand. The mAb 3.19.3 showed concentration dependent inhibition of
both Ang-1 and Ang-2. Interestingly, with the potency of Tie2/Fc as a reference, the
potency of mAb 3.19.3 to the binding of Ang-2 was higher than that to Ang-1.
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Angiopoietin-1 ligand stimulated Tie-2 receptor phosphorylation assay

[0247] EA.hy926/B3 cells were seeded into 6 well plates using 2.5 x 105
EA.hy 926 cells /well in 2 ml volume DMEM; HAT; 10 % FCS and incubated for 3 days
under standard mammalian cell growth conditions.

[0248] The growth medium was replaced with 2 mls of DMEM (with no FCS)
and the cells serum-starved for a total of 2 hours. Test compounds were diluted in
DMEM,; 1% FCS to twice the desired final concentration. After 1 hour 40 minutes of the
serum starvation, the medium was removed from the cells and replaced with 1ml of test
compound dilutions. Similarly, non-compound treated controls were also progressed to
provide samples that represent 100% ligand stimulation standards.

[0249] Incubation was continued for a further 10 minutes after which 100 pl
of an 10mM orthovanadate in DMEM solution was added to each well to obtain a final
concentration of 1 mM orthovanadate in each well. The cells were then incubated for the
last 10 minutes of the 2 hour serum starvation period.

[0250] Once the 2 hour serum starvation period was complete, 1ml of
Angiopoietin-1 (diluted to the appropriate concentration in DMEM and containing 1 mM

orthovanadate) was added to each well and incubated at 37°C for a further 10 minutes.
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containing solution was then mixed with the beads and the tubes left to rotate overnight at
4°C on a rotor mixer.

[0253] The samples were exposed for about 1 min to the magnet and the
liquid carefully removed. 1 ml lysis buffer was added and the tubes rotated for 5 min to
wash. The wash steps were repeated twice. The liquid was completely removed and the
beads re-suspended in 12 pl of hot (94°C) 2x Laemmli loading buffer + bME, then left to
stand for 15 min at room temperature. The tubes were exposed for 1 min in the magnet,
and the liquid which separated from the beads was analyzed on PAGE/SDS gels.

[0254] The samples were analyzed using PAGE/SDS gels using 4-12 %
BisTris NuPAGE / MOPS gels with 15 wells (Novex). The total 12 pl of each
immunoprecipitate was loaded per slot. The gels were run at 200 V / 120 mA / 25 Watts

for 55 minutes and then the samples western blotted onto nitrocellulose membrane for 1
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aaaaaaa [0256] The images seen on the film for each sample were then evaluated using
the FluorS BioRad image analyzer system. The pixel density was measured as OD / mm?2
and expressed in percentage volume. The percentage volume results were normalized to
1 mg protein/immunoprecipitation using the protein concentration determined using the
BCA assay and the lysate volume of each sample used in the immunoprecipitation. The
percentage phosphorylation of each sample was calculated against the 100 %
phosphorylation value of the untreated control sample on each gel with percentage
inhibition of each sample being calculated against the 100 % phosphorylation value,
which itself represents 0 % inhibition). Figure 5 is a graphical representation of these
values, and shows that the IC50 for inhibition of Angiopoietin-1 stimulated Tie-2
phosphorylation is 99nM.

Taken together, these data show that, in this system, the mAb inhibits
Angiopoietin-1 induced phosphorylation of Tie-2.

EXAMPLE 13
STRUCTURAL ANALYSIS OF ANG-2 ANTIBODIES
[0257] The variable heavy chains and the variable light chains of the
antibodies were sequenced to determine their DNA sequences. The complete sequence
information for the anti-Ang-2 antibodies is provided in the sequence listing with
nucleotide and amino acid sequences for each gamma and kappa chain combination. The
variable heavy sequences were analyzed to determine the VEH family, the D-region

sequence and the J-region sequence. The sequences were then translated to determine the
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conformations of the hypervariable regions were termed "canonical structures." Further
work by Chothia, et al. (Nature 1989 Dec 21-28; 342(6252):877-83) and others (Martin,
et al. J Mol Biol. 1996 Nov 15; 263(5):800-15) confirmed that there is a small repertoire
of main-chain conformations for at least five of the six hypervariable regions of
antibodies.

[0264] The CDRs of each antibody described above were analyzed to
determine their canonical class. As is known, canonical classes have only been assigned
for CDR1 and CDR2 of the antibody heavy chain, along with CDR1, CDR2 and CDR3 of
the antibody light chain. The table below (Table 13) summarizes the results of the
analysis. The Canonical Class data is in the form of *HCDR1-HCDR2-LCDR1-LCDR2-
LCDR3, wherein “HCDR? refers to the heavy chain CDR and “LCDR?” refers to the light
chain CDR. Thus, for example, a canonical class of 1-3-2-1-5 refers to an antibody that
has a HCDRI1 that falls into canonical class 1, a HCDR?2 that falls into canonical class 3, a
LCDR1 that falls into canonical class 2, a LCDR2 that falls into canonical class 1, and a
LCDR3 that falls into canonical class 5.
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[0266]

Table 14 is an analysis of the number of antibodies per class. The

number of antibodies having the particular canonical class designated in the left column is

shown in the right column.

Table 14. Number of anti-Ang-2 antibodies in each canonical class

H1-H2-L1-L2-L3 | Number of mAbs
1-1-2-1-1 6
1-1-2-1-3% 1
1-1-4-1-1 1
1-1-4-1-5% 5
1-1-4-1-Y 1
1-2-2-1-1 5
1-3-2-1-1 38
1-3-2-1-3% 21
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EPITOPE MAPPING OF ANG-2 ANTIBODIES

[0267] The binding domain of 27 antibodies neutralizing the activity of Ang-2
was analyzed.

[0268] Recombinant Human Ang-2 was purchased from R&D systems (623-
AN). Goat anti-human Ang-2 polyclonal antibodies (R&D systems AF623) were selected
for their ability to recognize rthAng-2 in direct ELISA and Western blots. The polyclonal
antibodies were biotinylated for detection with HRP conjugated - Streptavidin

[0269] All restriction enzymes were supplied by New England Biolabs and
were used according to the manufacture’s instructions. All plasmids DNA were purified
using spin mini columns (Invitrogen, Carlsbad, CA). Oligonucleotide primers used for
cloning and site directed mutagenesis were synthesized by Qiagen Operon.

[0270] Antibodies: 27 hybridoma derived human anti Ang-2 antibodies were
selected based on their ability to inhibit binding of rhAng-2 to its receptor. The

antibodies are listed below in Table 15.
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DETERM NATI ON OF CANONI CAL CLASSES OF ANTI BODI ES [ 0262] Chothia, et al.
have described anti body structure in terns of "canonical classes"” for the
hyper var iwbl2eoamsgisans of each i nmunogl obulin chain (J MpPCTRIS005/04887 Aug
20; 196(4):901-17). The atomic structures of the Fab and VL fragnents of a
variety of immunoglobulins were analyzed to determ ne the rel ationship
between their am no acid sequences afragletll%e t hr ee-di nensi onal structures of
their antigen binding sites. Chothia ¢€t—al. found that there were

relatively few resi 'dues—t-hﬁ-t,—t—hugugh—t—he! —packi-hg—hydrogen bondi ng or
the ability to assunmelunusyiatyiylsiomapete o QIfSGI inibiemsIAY ilons, were

primarily responsibl e|lfadr {he nmess6échai n| conf or®@&d3ons of [t he hypervari abl e
regions. These residyuex were fowdred to occur ato.87d2es within the

hypervari abl e regi ons|arsd i|n theas.i@onserjed bet@eadzeet frgnework. By

exam ni ng sequences of i nogl ekt ns havi ng elipdgzown strjucture, Chothi a,
et al. show that many|i mgrunpogl obys fis have hyperyesggabl e riegi ons that are
simlar in size to ong ¢f fhe kngwp strugtures gpsghgaddi tignally contained
identical residues at|the gites pggponsipie forgpdsobservyed confornation.
[ 0263] Their discovery igwlied E%* thesg hyperygddsabl e rggi ons have
conformations close tp tg;rg e inxgl?& knowh strucf s. For |five of the
hypervari abl e regions, 1éh repeé';t‘%%g re of conf oi' ési ons afpeared to be

limted to a relatively Il Atither of | discrel® Structurfal classes. These
commonly occurring m nithain ¥oHBr mat | ons of 9-P§R8 hyper vari abl e regions
were termed "canonical $%rdicture®:® Further woPR8¥y ChotHia, et al.
(Nature 1989 Dec 21-28; 18342(6252%:377-83) and of-P¥ (Martlin, et al. JIM1
Biol. 1996 Nov 15; 268(5%%: $00- 159-1€0nfirjped t ha?0%%ere is [a smal |
repertoire of main-chaild ¢onfor¥¥edli ons for at 9.8484 five |of the six
hypervari abl e regi ons|oflé6 anti bodidds. [0R64] Th®04JORs of gach anti body
descri bed above were anaryzed t os.4det er nj ne t hed.p430anoni cgl class. As is
known, canoni cal cl assesshave onisgebeen pssi gneglo4for CDRI| and CDR2 of the
anti body heavy chain, |aheng wt hsGaRl, CDR2 andy 3323 of tlhe anti body |i ght
chain. The tabl e bel oy cJalTe T3 (zumar | Zes The,f@sul s qf the analysis.
The Canonical C ass da.ta i T tiT 8|'Ul T pf “HEORIa 5 ICOR2-HCDRI - LCDR2-
LCDR3, wherein "HCDR" rﬁie s to 5h4% heavy chai no' and "LUCDR' refers to

S

1
the light chain COR [T | for % l e,| a canofi | clasg of 1-3-2-1-5
refers to an anti body|t gt has x§§lgi!0%Rl | hat fa'b(ge%i nto cgnoni cal class 1,
a HCDR2 that falls in{o?taponicalS-dlass B a ¥ that flalls into

canoni cal class 2, a |LCBR2|that %aPls into canohPtd clasg 1, and a LCDR3
that falls into canonicdf ¢lass 52103 WD 2006/ @6¥953 PCT/|US2005/ 045657

[ 02651 Assignnents wele2fade to x.93articul ar cahgsfi‘cal cl dss where there
was 70% or greater identity of the amino acids in the antibody with the

am no acids .defiped f.or. each canonical. cl ass. ere there was | ess than
70% i dent i&Ritope Lharagterzation of the, HE4LIRA AY FRDEES Wi t h an asteri sk
("*") to ipdimaie that the best estimate of the proper canonical class was
made, based on the length of each CDR and the totality of the data. Where
there was no ndfZHilng BhAogi2cR&DB|systsmal whas speitedaore niBoRelldoggt hemblage in

ical . cl t is.mpk ith a."Y." Th i i d fined
For eaon dRUTUREy T CRIER opn R PSF el imalipe il o Rl SR B oGt o
et al. refgrbeded MMABYURIsed adtist hdmbe PAEL2Shad hiRing 36 a6k -ehuced Asg-20Bdtaot Or

each of the Ang-2 antibodies. Table 13. Canonical classes of antibodies
agai nst Aﬁg_rgduced form, indicating that all mAbs recognize conformational epitopes, which are

apparently destroyed upon reduction of the protein.

Cloning and Expression of Angl and Ang-2 Proteins
[0272] To better understand the structural basis for interaction of mAbs with

Ang-2, a set of chimeric Angl/Ang-2 molecules were used. This approach takes

advantage of the fact that members of the angiogenic family are structurally related.
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Cloning of human Ang-1 and Ang-2

[0273] Two alternatively spliced forms of human Ang-2 c¢cDNAs were
amplified from human umbilical vein endothelial cell line (HUVEC). PCR amplification
of HUVEC cDNA using Ang-2 specific primers reveled both the full length Ang-2 (1491
bp) and a 1330 base pain variant Ang-2.43 (Injune et al., (2000) JBC 275: 18550). Ang-
244318 a variant generated by alternative splicing of exon B and missing part of the coiled-
coil domain (amino~acids\ 96-148). Both Ang-2 cDNAs were cloned into pCR3.1
expression vector and expressed in 293F cells as shown in Figure 6. Human Ang-1
cDNA was obtained by RT-PCR using total RNA extracted from human breast cell line
MDA-MB-231. A 1.5 Kb ¢cDNA was cloned into pCR3.1 expression vector and

expression was detected in the supernatant of transiently transfected 293F cells.

ELISA

[0274] Binding of the 27 mAbs to supernatants generated from transient
transfection of Ang-2 and Angl cDNAs was tested using antibody capture ELISA. Ang-
2, Ang-2443 and Ang-1 were bound to an ELISA plate coated with goat polyclonal
antibodies against human Ang-2 or Ang-1 (respectively). The binding of the top 27
human monoclonal antibodies was detected with a HRP-conjugated goat anti-human
antibbdy, followed by colorimetric horseradish peroxidase substrate (Enhanced K-Blue
TMB substrate Neogen Corporation). The absorbance of each well of the ELISA plates

was measured at 450 nm on a microplate autoreader.

Transfection of 293F Cells

[0275] 293F human embryonic kidney cells were maintained in 10% fetal
bovine serum in Dulbecco’s modified eagles medium supplemented with penicillin and
streptomycin. 293F cells were transiently transfected using Calcium phosphate. At 72
hours, the medium was harvested and filtered for ELISA and Western Blot analysis.

[0276] All 27 antibodies were shown to bind specifically Ang-2/Ang-2443

antigens. No cross reactivity was detected with human Ang-1. Amino acids 96-148 in the
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5.17 1-3-2-1-1 3.39 1-3-2-1-1 5.37 1-3-2-1-1 3.22 1-3-2-1-1 5.29
1-3-2-1-1 5.73 1-3-2-1-1 5.12 1-3-2-1-1 3.1 1-3-2-1-1 5.11 1-3-2-1-1
4.8 1-3-2w0-2006/068454 1-3-2-1-1 6.3.1 1-3-2-1-1* 5.56. 1rtTAIS2005/043657 5. 111
1-3-2-1*-1 4.13 1-3-2-1*-1 5.52 1-3*-2-1-3* 5.16.1 1-3-2-1-3* 5.39.1
1-3-2-1-3* 5.103.1 1-3-2-1-3* 5.101.1 1-3-2-1-3* 5.54.1 1-3-2-1-3*
5.83.1 1 2 L.

5109 13190 B TR i oy Ry g dudngi Ny,
1- 3- 2- 1- 3%xclad&l 4s the Bindinp-dmainBfcd kadh dftBe 27 dntdodids. 41. 1 1- 3- 2- 1- 5.62.1
1-3-2-1-3* 5.108.1 1-3-2-1-3* 5.13.1 1-3-2-1-3* 597132-15* 105 WO
2006/ 068953 PCT/ US2005/ 045657 5.52.1 1-3-2-1-Y 5.78.1 1-3-3-1-1 5.60
1-3-3- 1- 1 constictibndr dnb: #AnS-2%hikiede #dieciitds 3- 42 1-3-3-1 *-1

[0277] Restriction cleavage sites common in human Ang-1 and Ang-2 genes
were used for construction of In-frame fusion Angiopoietin chimeric proteins.

[0278] Four constructs were made: Human Ang-1/2 Bsml, Ang-2/1Bsml, Ang-
1/2S8spl and Ang-2/1 Sspl. All proteins were expressed and secreted in detectable levels
measured by ELISA assay using polyclonal antibodies against human Ang-1 and Ang-2.

[0279] The Amino acid joining points are at the following positions:

Bsml- 117(Ang-2)/119(Ang-1)
Sspl- 353(Ang-2)/354(Ang-1)

[0280] The difference of one amino acid is due to the presence of 497 residues
in the human Ang-1 compared to 496 residues in the human Ang-2. All constructs were
expressed in 293F cells, and detected by goat anti-human polyclonal antibodies against
Ang-1 and Ang-2. The top 27 antibodies were tested for their ability to bind chimeric
Ang-1/2 molecules. All 27 antibodies showed a similar pattern of binding to the Ang-
1/2Bsml construct only. The results of these experiments indicate that the binding
domain for all antibodies is between residues 117-496, most likely in the fibrinogen
binding domain, where the epitope is disrupted in the Sspl fusion Ang proteins around

amino acid 353.

Construction of Mouse/Human Ang-2 Chimeric Molecules

[0281] Since Ang-2 shares ~55% amino acid identity with Ang-1, it was
difficult to find a common restriction site to be used for cloning of chimeric molecules.
Mouse and human Ang-2 are more similar, having about 85% sequence homology.
Mouse Ang-2 ¢cDNA cloned in the pCMCsport expression vector was purchased from
Invitrogen. The 27 selected antibodies were tested for their immunoreactivity with
recombinant mouse Ang-2. Six out of the 27 cross reacted with mouse Ang-2 with 100%
of their immunoreactivity on human Ang-2, indicating that the murine antigen retains
most of the immunoreactivity of human Ang-2 (Data are summarized in Table 16).

[0282] The human-Mouse chimeric system was chosen for epitope mapping

based on the findings that most antibodies bind specifically to the human Ang-2 antigen
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4.11 1-3-4-1-1 3.40 1-3-4-1-1 5.82 1-3-4-1-1 4.18 1-3-4-1-1 3.41
1-3-4-1-1 5.92 1-3-4-1-1 3.10 1-3-4*-1-1 4.14 1-3-4-1-5* 3.19.1

1- 3-8*-1-wo@p®/ab8B38*-1-1 3.8 1-3-8 *-1-1 5.58 1-3-8-Pctius2ebsp4sbsad*-2-1-1
5.1 1-4*-2-1-1 4.2 1-4*-2-1-1 3.9 1-4 *-2-1-1 5.45 1-4*-2-1-1 3.17
1-4*-2-1-1 5.72 1-4*-2-1-1* 3 14 14*-2-1-Y b5.115 3-1-2-1- 5. 36
3-1*-2-1-1 3231213 Y213*[ ]. Tabl e
ta o SRLUEPE §PS Rt widRoud A eon iR NG dubiiag of AE0lyerd!

ant i bodi esgeRavied@ntl kB npa b @ WhaimeElRMRbEasiof vessr. desi gnated in the |eft
colum is shown in the right colum. Table 14. Nunber of anti-Ang-2

anti bodi es in d4233]can&ansEictcoiiMeusefiuman Ang- sveramedersipg dhe spmpgon Sad - 1- 1

55011 5o e el i e B 8o s L7 69 SRl oine

i- g- g- i- é*pointla-t&eﬂdﬂe Y1 Al-18ABs petifie tolth8-MudanlAdg-21w8redable & bind to the
Mouse/Human Ang-2 Stul, indicating that the binding domain is in the fibrinogen-binding
domain between residues 311-496. In order to narrow down the binding domain, a new
construct was prepared in which the human fragment Stul-Tfil replaced the mouse
sequence in the mouse Ang-2 cDNA. (Figure 9).

[0284] All antibodies specific to human Ang-2 showed a positive ELISA
signal, with 15-100% of their immunoreactivity on human Ang-2. The binding domain of
two antibodies with a unique VH gene usage 5.35.1 (VH3-20) and 5.28.1 (VH3-43) as
shown in Table 17, was mapped to a region between amino-acids 310-400.

[0285] Antibodies that cross reacted with mouse Ang-2 were expected to

show 100% reactivity and could not be mapped using Mouse/human chimeric constructs.

Site Directed Mutagenesis

[0286] In order to define the important residues involved in the binding site of
different antibodies, a few residues of Human Ang-2 were mutated, and screened against
the entire panel of antibodies for binding by ELISA assay.

[0287] Because direct binding detected by ELISA is insensitive to small and
moderate differences in affinity, large changes in binding observed after substitution of
single amino acid probably identify key sites that interact with the antibody. In addition,
polyclonal antibodies against human Ang-2 maintain 100% reactivity with each construct,
indicating that the mutagenesis procedure did not introduce any broad structural changes
across the Ang-2 molecule. Two independent changes of Val to Met in position 345
(V345M) and His to Gln at position 375 (H375Q) were ignored by all 27 antibodies,
indicating that these residues are not reactive, or that the changes in the conformational
epitopes require more than single amino acid substitution. Changing of two residues at
positions 365 and 367 dramatically changed the binding of single antibody, Mab 5.35.1.
Sequence analysis of 5.35.1 showed the unique usage of VH3-20 and unique CDR3 on
both the heavy and light chains. All fusion points of Ang-2 chimeric molecules and point
mutations are highlighted in Figure 8. Figure 9 is an amino acid sequence comparison of
mouse Ang-1 (SEQ ID NO: 5), human Ang-1 (SEQ ID NO: 2), mouse Ang-2 (SEQ ID
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1-3-8*-1-1 4 1-4*-2-1-17 1-4*-2-1-Yy 1 3-1-2-1-1 2 3-1-2-1-3* 1
3-1-8-1-1* 1 3-Y_ 2-1-3* 1 Notes: 1. Those with * nmeans assi gnnent has
been gi vaemotooddseosbest mat chi ng cl ass, al though there &ce/seons/o¥icst ati ons
at the defining positions. 2. Y neans there is no matchi ng canonical class
with the sane CDR | ength. EXAMPLE 15 EPI TOPE MAPPI NG OF ANG 2 ANTI BODI ES
[0267] TheNbi nyian@ hoRERIAMLOS (SHQ aDtNBOG. 1% ColBfbbY byt
Ang-2 was ana?yzed. 026§?j&eé%nbﬁﬁgn?jﬁﬁﬁgﬁﬂkﬁg%g%aggsg%?%ﬁﬁég%g¢%%ﬁ1R&D
systems ( 6R9rophRlic T seApencEsinahhcAatows plsifine | the dimign of bibelicoded-R&D any st ens

AF623) wer . t heLr ility to recognize rhAng-2 in direct
ELISA and GEZP %1}1%‘?8?%%%3%%&’@@|°’c§%181¥ shafy fie SRP LS APLSIRS Gridet SEEef or
det ect i on takanhfrddRM dGompicgatedl. - 187 Spéa¥idNz5].0269] Al restriction enzymes
wer e supplied by New Engl and Bi ol abs and were used according to the

manuf acture's instructions. Al plasm ds DNA were purified wusing spin mni
colums (lnvitrogen, Carlsbad, CA). digonucleotide primers used for
cloning and site directed nmutagenesis were synthesized by Q agen Operon.
[0270] Anti bodies: 27 hybridoma derived human anti Ang-2 anti bodi es were
sel ected based on their ability to inhibit binding of rhAng-2 to its
receptor. The antibodies are listed belowin Table 15. 107 WO 2006/ 068953
PCT/ US2005/ 045657 Tabl e 15. Hybri doma code OD650 in inibition assay |
x5.56 0.0863 2 x3.38 0.0792 3 x3.19 0.0633 4 x3.28* 0.0588 5 x3.3
0.0558 6 x3.31* 0.0516 7 x5.88* 0.0874 8 x5.49* 0.0856 9 x5.101 0.0824
10 x5.41* 0.0776 11 x5.108* 0.0688 12 x5.62 0.0650 13 x5.39 0.0519 14
x5.16* 0. 0500

112



15 x5.83 0.0484 16 x5.54 0.0440 17 x5.14 0.0430 18 x5.86 0.0419 19
x5.78 0.0984 20 x5.103* 0.1013 21 x5.28 0.0821 22 x5.40 0.0691 23

x5. 35* 0.W6@B06/(@49586. 3 0. 0617 25 x5.13 0.0744 26 x5.2pr0TAB2M5/02565%5. 52

0. 0627 Epitope Characterization of the 27 neutralizing anti-Ang-2

anti bodi es Dot Blots [0271] RhAng-2 (R&D systens) was spotted on
nitrocell ul ose nenbrane in its native or reduced form using Bio- Dot
Mcrofiltration unit. Al human nonocl onal antibodi es (MAbs) raised

agai nst human Ang-2 had bound to non-reduced Ang-2, but not to reduced
form indicatigsshat Bihding¥hs to0 ALAGRD A1€ARNs X fRimHral belpwlinpesle 16hi ch are
apparently destroyed upon reduction of the protein. C oning and Expression
of Angl and Ang-2 Proteins [0272] To better understand the structural basis
for interaction of mAbs with Ang-2, gangefg. of chinmeric Angl/Ang-2 nol ecul es
were used. This approach takes advantage of the fact that nenbers of the

angi ogeni cfamiyrarestructyr gty Tet= 108 - 3

PCT/ US2005/ 045657| Al t hough “m_a_ ABSke A%’? el y,«rgy ’20% honol ogy {n thgir
protein seglsqein| daing dosbial e E e | sere | BRAUL T4t § 14CdobIvB4 a0 INBes@Lh7 (3780
am no t er [T Bl |COIFtke DUt OBy | 2RE | foGdT WoR/1| b8k M Ttal, [ | fok0y &%

i ke- domaf g1 1 ONI R @D JHAFAT 0BT LGNt 0P~ Z00b 4 7 3do, TIMDOS | 10093 | Y800 |
spl i ced {0bRE ot B d3li? TBYSS RET 00PN G OO ETaBID | Y67
Xe' n2endo 5'5 174 %E:js'dolrh%in. e 7 IR S ALY o HRD kvl W SEC A %’k%oufb ng
12%6 b;ge 4.1 | o1 |FibLike Domaing 1007 | - No - 110071 100% . 84oh F100% |- T00%, oot a
Ang- 2443 551' vl Qomainy 000" b Ny 1000, Q0% & vt T00Z [ J00% ol 1046

mi ssing petidlde i b dssidoman| 100 foNai h00A 100%, 1 a6 lsTOPsrg) 10 1| O

CONAs wer o 83+ ondd|Fibisiis Dorain] 11008, b, Ne o§ 10'A] o 1002 [ 48436 b [A0%ls o100, pae
cel |l s as SH8%M |i%n Fﬂ%ﬁ‘?r omain | 1-499%n AN@- 10026 006 < % ai 199 hy1qg%- POy ng
total RNA_2¥8.F ackt Eib-ikedomeimmalPOhr ea¥as ¢100fe || 190 | MBR%NBLO9%1| ~ 100% 5| {§9%:
was cl one(d®-35t"q &\FiRd-ike Romeing sW0¢n | vNet pt00%nd100e6 nr198%i niPO%%as ddtect d0P%
the super ratQit] SofFiblikerRamain | 1P0%r anio o108 | D9EE (ebi% | 190VGA 199%74] 18§% (i ng
of the 27| pihs |t6o|Fiblervariant P0%eneYest etPO%r ofA0f ari9P%nt 1008 lani30&ct | HP%
Ang- 2 and|5AagH* | DA iwepreiast B%usi Ng alPOvhothp”c apsais el TIOVSA, 108fg- | 200%
Ang- 2443 [ahd2.Ang- Fiblgredddpwinnd! 0B anvdsl | ©A%p| Hi0& ¢o@d%d| Wioth| gt¥fe poll8Ped pnal
ant i bodi es5.a64i| rés [FibhukeeomAmg - P0%r | Areg- 1100866 s 964 i vieby) | 10Pbbe| bidfek nh1@9F% | he
top 27 5.2 Fib.Like Domain| 100% | Yes [100%| 100% | 100% | 100% | 100% | 100%
5.28.1 | 4 |Fib.Like Domain| 100% | No |100%| 100% | 100% | 100% | 100% | 100%

5.41.1* Fib.Like Domain| 100% No [100%| 100% | 30% |100% | 100% | 100%
5.13.1 Fib.Like Domain| 100% No [100%| 100% 27% | 100% 100% 100%

[N

3.3.1 1 |Fib.Like Domain| 100% No {100%| 100% 15% 100% 100% 100%
3.31.1* | 1 |Fib.Like Domain| 100% No |100%| 100% 15% | 100% 100% 100%
5.62.1 | 1 |Fib.Like Domain| 100% No |100%]| 100% | 30% | 100% 100% 100%
3.28.1* | 1 IFib.Like Domain; 100% No |100%| 100% | 31% | 100% 100% 100%
5.88.1* | 1 |Fib.Like Domain| 100% | No [100%| 100% | 20% |100% | 100% | 100%

3.38 Fib.Like Domain| 100% Yes |100%| 100% ND 100% 100% 100%

5.49* Fib.Like Domain| 100% No [100%| 100% 35% | 100% 100% 100%

Data are presented as percent binding compared to human Ang-2.
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human nonocl onal
anti body,
subst r at ewOBEndvameesd K- Bl ue
absor bance of each well
m cropl at e aut or eader.

anti-hu
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of the ELISA pl ates
Transfection of 293F Cells [0275] 293F human

anti bodi es was detected wth a HRP-conjugated goat
foll owed by colorinetric horseradi sh peroxi dase
TMB substrate Neogen Cor por @CIrarspooshiness?

was measured at 450 urn on a

enbryoni ¢ ki dn | 1 Vi e serumin
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strept €t 93F—cetts—weret allcl ety —transtectead—ust —egim
phosphaL‘gg"dﬂp%%gﬁqﬁlgmog &g%ﬂ%@ um \Aﬂ’g %wé"yest f{g andpfii | _I%kl SA
and \Wes PU—aTTdp Y oIS 70] g\l 27 antt L\é#gr_:ggs Vlfll bt-nd
speciflca . Awg 2/ﬁ$ﬁ 443 dntigEfs. No éros act Vft e&@%d

wi th hunme aC|ds 96-14¥ in {hé |109 WO 2006

PCT/ uszoo’SS/-‘t?45;>57 cOP$Ed- coi I| domb¥h of | Alg-[2VH3#A £P3aT ¢ i A% he
Ang- 2443 %328t ef n seq%@ﬁ@e, werle  eXel udedi ds |t ME3Bi hBEAY nt% gr J€hch of
the 27 |an®8Bod{es. BR%E ucti dn of Nang- | | Adg-|2VEE7nmePFd9) [ &7 7]
Restri dt ix3@1t| eavage0.85tes common Na human TANgVii3-dndDANg wee jused
for constx5@8ti pn of 0.087Mr anme fijusi oNoAngi ppoai gt VA3-Ch| Der1d g JKD278]
Four cgnsdésraatt 5 wer eo.ogsbe: Hurman Ang- 1/ 2| Bsngl, Angp21 1K 1/ 2Ssp
and And- Z540Bspl . Al b.ogmaot ei ng wer foexpr ¢sged aRd2sepead ¢ ctiabl e

| evel s | n@aqur £d by &b178A assdy usneg pol yal gnghzant pgadi t ylunfan
Ang- 1 andsAeg- L. [ 02g.8dsgThe Amino fgi d j ©i Ri NOvNT D1 € oljkow ng
posi ti dnsys.eBsfl - 1176¢40- 2)/ 119( ARg- 1) Bspl -| 3036ANE6.4) ng 1) 1k0280]
The di fif eysefpce| of ongosyy no aqgid i g,due toqt HeyRi 8SERESS ¢ gi gues| in
the hunmansAgg- L conpgbgg to 496 regpdues|in theyhynmpgs ARg-)2 lo gonstriuct s
vwere exppessef in 295k, cells,| and detecteq Ry, goat| gatL {0y yglpnal
anti bodqi e gal nst -1 and Ang- 5 The tqp yH? t 3 S 'sg P for
their gb g Y 10 blng i merig 1/2 Tohec kﬁ§ g % %i ije5" showed
a sinilarfpattnrn of 0B ding t|o th ° Ang- 1/2E 3on T The

resul tg 3 iindi c¥Pe that 't HeVBiAd| RE '3 gdith nOfdn #3

anti bodiex-18s het mprl0934qi duedq 117Ye$96, nost || VRERy| iDR-2 heHPY géifp

bi ndi ng_doh@d*'n| wher@181e epi tjope Ns di sfupt gdvVHh2t hes-$3 pliHfaigilen | Amk
proteins xx2sund am mo82ici d 333. Cnastrugt horn \Wi3-4buses Hlinam ) (8 neric
Mol ecul|esxd.428(l] Si nmes9Ang- 2 shar eso- 55% asi rjo/Hecid| belea] by Amgr 1, it
was difffxs@att|to figoeed conmgn resbrict|opn dives-400| be1o$egiof oming of
chimerijc gpbecll es. obgse and hunrp Ang: 27arjeygpbe| 14 | 3f4p b Mg abaut
85% sequency nonnlogygnmwbuse Ang- R, CDNA| cl onjed3 R [ H&8 1 EXPE£Ssi on
vecto; ra§5gﬁr"hase om Inyitr nh The 2_\ﬁ%4ﬁFtBQ4§ wer e f
tested |fof e eact|\|ty t Fecor S Ut o
t he 27 blUj% reacted %&iﬁ—ﬁfmﬁfr+¥%;ékﬁd.h lﬁﬁgéygg ?ﬁli. .“”uﬁércaéf.vlty

on hunman Ang- 2,

i mmunor eact i msy] of THeNRGuARE -aRallHa T 1§Hear§1urglﬁ5éq%1@1%els Ry aballc6mpBihedl 0282]

The human- Mbuse chineric's

indicating that the nurine antigen retains

stem was chosen

epl t ope mapp

nost of the

ing based

t he fi neHiRgsequaege fmsdysisasniivrselitends, tﬂndcbysple@mﬁm@tf IWH tgsneshto i gaem likkng- 2
anti geng, hlQ The software also evaluates D elements, reading frame, N region insertion, P

nucleotide addition, nucleotide loss and CDR3 length. Analysis of 27 individual

antibodies specific to CR64 yielded only 7 germline VH genes, 10 of them from the same

VHI1 family. Selection of neutralizing antibodies showed that antibodies expressing same

Ig Vy and in some cases same VyDJy rearrangements and that pairs of H and L chain

were conserved. This ﬁnding. suggests that, for any given epitope, only a few members of

the germ line repertoire are used to form the corresponding paratope, and for each

antigenic epitope a limited number of L- and H —chain genes can pair to form a specific

paratope.

114



WD 2006/ 068953 PCT/ US2005/ 045657 and do not cross react w th nouse Ang-2.
Various cDNA constructs of Ang-2 were generated and cloned into a

manmal | arwexpesssdsen vect or. [ 0283] Constructs of MousePoWrmRo0A0g6R7 wer e
made using the common Stul restriction site, located in the

fibri nogen bi ndi ng domain, with the am no aci d joining point at residue

311. Al fic o,the. .
Mouse/ Human Angg?‘d tul Rteéhrf ? ? y‘%agfi ’Aiﬂgfaf PJ%S“%I@’%%? %qall de?t]erfrﬁ%mg
fibri nogerre@omelCD@) sdumalras Hyecﬂrffemnt mociu&ai aﬁmﬁecﬁ%ls linkedrtelglie 20t that bW
down t he bj mai n, .a. new coné ijgt was re ared .in which the hunan

f r agnment b? ‘ftIa? 789 AHEHY 1Sestpd do thedhrmpgd ke domeainangds mhagreenaqnkia.
(Figure 9)w1t}[ Q384 ubhikhed ?%IPIQQSBl@%t SIRE6Yd, I8 4N eRIE %ﬂgwgﬁstﬂ%viﬁg eﬁecg(e)?' tive

ELISA signal, with 15- hel r | munor eact | VI y on The
bi ndi ng doﬁm 2 wf TieRws LimkedbiodihesFibrinbgea-likei dersaivH @bﬂ@pﬁepggm@pﬁ@ data

bet weon anfoiess ikt oot ioD snBR i bicRle?: hedf B PR LA Gt

nouse Angqﬁcluwsen@xpﬁmbmrmOgerﬁlﬁlethﬂl%reactl vity and could not be mapped
usi ng Mouse/ human chineric constructs. Site Directed Miutagenesis [0286] In
order to define the inportant residues involved in the binding site of
different antibodies, a few resi due@xg Ang-2 were nutated, and
screened against the entire panel f(:{[l’ﬂﬂi godi es for binding by ELISA
assay. [0287] BD(EQ‘IE&R’MHIA"EKDNb)mﬁRﬁ)@SdéEAGﬂ"MTﬂyWEEHSIHOU;SE ANERGI tive to

smal | and nod erences j.n affinit I arg changes in binding
observed after?@%{ﬁt ﬁ“? GisFeactyihy Pk theramt 2%3 %3? tp deHse ANZk ey

si tes thatwdsntegfeachy AILIBAL her@N O QYposkN. aaﬁiﬁthﬁé (th 2 E)Y&Ll%ﬂ%ec%}t kRedi es
agai nst human An 2 mai ntain 100% reactivity with each construct

i ndi cat i ngopsiact h@ldrmﬂ@gyeﬁegﬂ@ ‘pj@l@@@d@fp@edjtrmsmntlyltmpraddu@moaswAbg-Gad

structural cha ac i ndependent ch es of

Vel Lo et noleBE SoReombRG iRl Cfandl LFTERE DS "FeR o0
wer e i gnorodchieyl fadth ReGeaci IGEQ@IH@? a didthibliteiabf Mg N2t Gt @ @sol@ifih 4RSyéle not
reactive, or that the changes in the conformtional epi t opes re8U|re nor e

than si ngi"8daeRat Heags-1aBeY) tMPPWn&?ﬂé%Y‘%@G@?B%W%%SI%é@ BECO2BdSi ti ons
365 _and STUAsRmb Bl s ABANASHL e BLAYIGG] Ric.£8 Hghe @ﬂfcmggym@g@g% and

5.35.1. Sequence analysis of 5. the uniqué’ usa
uni que CDRBray ThetddNAevisedvyedaimib thegth(s/h&IP(hR% /éprreﬁusm Gractaﬂ(lﬁtzﬁrogén Ang- 2

chineric I I and i rut ati o are hI| Figure 8. Figure
o' o anC anrstae Ko SRR T e aR3 e u Boned Tt i bericmonge ©
human Ang-Alg( BEQAINR- I\%Q)pe%) reaﬂﬁ’lgsﬁarﬁ@%f%%s%@lﬂ@am@;1asV\Qeﬁ09@41%6§9§1§1 3

PCT/ US2005/ 045657 and human An The arrowhead

shows the“@]ﬁf@?ﬂ/%@jjeﬂ@ﬂqlégﬁe’éwnsIfgfcﬁf@bhefﬂ‘%ll’t@a@mlrssequences' The arrows
define the lim f the coil fibri.noge onali T

solid circles 4¢’I®W?t heFP%’oH%é);%«’ed 2 éasSP’dﬁgga E%faﬁﬁflé&tegﬂ%@eﬁgp%%f

Mai sonpi ercelts @ingdhe caltRR7 h&@h@c@@@eﬂ?&d? Approxibiefel YO ROQBIEEEABT cells were
PCT/ U82005/ 045657 (50288] Binding data to all Ang-2 nolecules is sumarized

bel ow i n ¢ ong: 10 gmpissue gultuse ipdate RN thavpravisug dagt (Fhgfedium was changed

after 5 hours or overnight transfection and the cells were grown for another 2-3 days
before the supernatants containing the secreted mAng-2 protein were collected. The
expression of mAng-2 was confirmed by ELISA using a polyclonal antibody obtained
from R&D Systems (catalog No. AF623).

[0294] 96-well Nunc Immplates were coated with conditioned-medium
collected from HEK293F/mouse Ang-2 transfectants, 100 ul in each well. The plates
were incubated at 4°C overnight, followed by washing four times using Phosphate Buffer
Saline with a Skan Washer 300 station (SKATRON). The wells were blocked by 100 pl
of ABX-block buffer (0.5% BSA, 0.1%Tween, 0.01% Thimerosal in PBS) for 1 hour.
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Ang- 2- Mouse Clone Bin binding domain 443 CX Bsml 310-496 310-400 V345M
N365@B67 H375Q 5.39.1 1 Fib.Like Domain 100% No 100% 100% 25% 100% 100%
100% 5. WOD2bocloeBIB. Li ke Domai n 100% No 100% 100% 30% 1@0¥sUse@3301368%0
5.86.1 1 Fib.Like Domain 100% No 100% 100% 23% 100% 100% 100% 5.54.1 1
Fi b. Li ke Dormain 100% No 100% 100% 77% 100% 100% 100% 5.14.1 1 Fi b. Li ke

No' 100% 1000F BB TU00 Rouari by L fotiepisang qbiicd hulenlastifn R ge0,

100% 28% HA85 hedte WIovath3a toldmEiold 100 Kif/wiot NBddnindiHA%edN® rddi Yerdide/ e 100%
100% 100% 5.103.1 * 2 Fib.Li ke Domain 100% No 100% 100% 40% 100% 100% 100%
5.78.1 5 Pfbeast ki mbnaihs modsoandscach b theip dilutpg o ere dostadh ovsluplopge. SAS®Br 1+ 8

Dorai - 10008 RBL000: 10 st 00e T 000 1005, 03¢ P dat FEHIROUklkd 15 s

Yes 100% hAGB6dy0UHtAEIC6dEGDRB5008H 151,008 dilditich Firborhitérepdeted for hﬁ(lh%u}\IOTdOO%
100% 36% 100% 100% 100% 5.52.1 Fib. Li ke Domai n 100%. Yes 100% 100% 100%
100% 100%5¢opRdhesdefectimescheppagenicereagtin. n 090008y EMBl sihsiraisoosMBonienyslh 100%

Fib. Like Bimh Too% No 100 @‘8&“%8%@%%8@%8@*‘%@%@%@%@% % 1o
Domai n 10(PRSNo The @latck00efe 308aba {20 %ol 60 %nih(f2%obefiord 850 stophsolition [00RIIAVIN0% No

100% 100% 27% 100% 100% 100% 3.3.1 1 Fib, Li ke Domai n 100% No 100% 100% 15%
100% 100%Bio0%s $281 Np+« BSTH-B1Q0-RD papeadded dooserpinatsoshel ovssaiam o, Theokighd0os

100% 5. 6% Rongy %1100% 100% 100%
3.28.1* 1 Eigorﬂall_dlétleat%dr(r%}ln 10 gf%nﬁNgﬁ%glo%s%o gr%%%ggéo %LIOO% 100% 5.88.1* 1

Fi b. Li ke Domil 102950 % Nﬁhel.&iji%il@@ﬁ'&ﬂ&%glﬁmbslﬁe% 080 .tBIB dskdy. LiTke lightai n

100% 355 TOOWTUOATOOMHLIE. oGO bAoA ES JpErE ™ bt nbi hodonpiled o
human Ang-zd 5173831 W&@%@Bl@ﬁﬁ%&l %Td Hﬁ%@@ﬁh@%@ﬁi@r tHeA RridbntaDBEMBRGR.

anal ysis and cross reactivity nouse Ang-2. Hybridona Mouse Ang-2 code
QD650 i n iFer benfirontiassagh mdmgranvbbd)maﬂlwredhy ELdS A5 671, 108830 Des 03myiH3- 33

01-7 JH4b 3 x3.28 0,0792 Yes 2 x3,19 O. Yes 6 VHB- 30 D3 3 JH5b
A27 JK5 @SS/@K’GS isERPIREed a8t %Eﬁ%@nﬁﬁaﬁl ﬁfgmg\féﬁ (Hs(gﬁblsc? oBB 4N “ife VH3- 7

D6- 19 J"MQOLZTHMoné'ssSQ:Il* 5%8015@19\19 ahd W7 a@sﬂc%vn”’?‘ﬁlel-@%ulgl Mééo
0.0874 No | VH3-7 D6-19 JH4b L2 JKI x5.49% 0.0856 No 1 101 04N01

VHI - 2 D6- 3@91511?](}44@ $:2. 104 3.%% 3 4pund ndnipe Avg-2 itvki3ioge-DepehdetHamricd, @idhing
saturation at about 10 pg/ml (Figure 10). The binding curves of these two mAbs were

typical Sigmoidal dose-response relationship curves. Dose-dependency and saturation
was not observed in the antibody concentration range tested, except for clones 5.2.1 and
3.19.3. Based on this result, it appears that only mAbs 5.2.1 and 3.19.3 have cross-

reactivity to mouse Ang-2.

EXAMPLE 17
INHIBITION OF MURINE ANG-2 BINDING TO HUMAN TIE2

[0296] The monoclonal antibody 3.19.3 was selected for further testing (;f its
ability to inhibit the binding of mouse Ang-2 to human Tie2. For this purpose, an ELISA
plate was coated with 4 pg/ml of hTie2/Fc (R&D Systems, Inc.) at 100 pl/well, and the
wells were blocked as routine at 4°C overnight. The recombinant mouse Ang-2 (mAng-
2) in the culture supernatant of the 293T/mAng-2 transfectants described above was
employed. 100 pl of mAng-2 containing supernatant with mAb 3.19.3 at various
concentrations was added into the pre-coated wells, and incubated at room temperature
for 1 hr.
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x5.108* 0.0688 No 1 VH3-33 01-7 JH5b L2 JK1 x5.62 0.0650 No | VH3-7 D6-19
JH4b L2 JKI x5.39 0.0519 No | VH1-2 D6-13 JH4b L2 JK1 x5.16* 0.0500 No 1
VHI - 2 D6-W0 20¢¢4l68453 JKI  x5.83 0.0484 No 1 VH1-2 D6-19 pHAlSE®s08b57 X5. 54
0.0440 No | VH -2 D6-19 JH4b L2 JKI x5.14 0.0430 No 1 VH -2 D6-19 JH4b

x5.86 0.0419 No 1 VH1-2 D6-13 JH4b 012 JK3 x5.78 0.0984 Yes 5 VH -2 D2-2

JH6b B3 JK5 X * 1 VH.-: - J I 2 : No 4
Vig-43 Do-10 b 2 oR3* GeMih e bR s5% et Syt T s

x5. 35* 0. 6463 tidoaiBibdHg- w8k Blse lificlddéd. L BadlK4oncehitratidh 061He NAY wésiltegtedin 7
JH4b 012 JK2. x5.%ﬁ % 0744 No VAE-? D6-19 JH4Ab |2 JK{ X5.2 0.0690 Yes

VH3- 33 Ds-Hiplicpfsh TRe bgyndymesse and hunyem Agg-2py/ere eq BSifKA Soph oo uTRR
sequence %&%@b@c&ﬁlal‘ ﬁlﬁb%ﬁ?( o BEAUBRERENYB ,%ﬁ%”@fdz?h%q thHrdhd-refefuence
anal ysis so re tools, and by alignnent of genes to a'germline

dat abase. Witlenpof¢ vage?, adoupled waithu at sesondasi mbbiitasiti-geat dgGdIRP.ar@D6N0 magi on

i nsertion, nugl,eot. de addi.t.ion ucl eoti.de, |.oss and | en .

analysi o SetesptiEfab Piaier B B SuneReR i iR P Re oy et Ry o

gernl i ne \hhigR&EBindiH@ ¢ff bdth @ithiah QRN thhdiss 20iy-2 WihuhaniTier inSeliesd dpen@int
neutralizing antibodies showed that antibodi es expressing same Ig VH and in
sone caseén%ﬁaé(ﬂ%‘l}})gllll}-earrangenents and that pairs of Hand L chain were
conserved. This finding suggests that, for any given epitope, only a few
menbers of the germline repertoi rmfvﬁ, ys to formthe correspondi ng
par at ope, and for each antigenic epitopé a limted nunber of L- and H

- chai n geneBETBRMIAIATION OBrIR@S SREA TV ITNaWATHMONKIZY WA STO0GA068I5 3

PCT/ US2005/ 045657 [ 0290] Recurrent usage of simlar VH VK and )

conpl ement ary d®¥ni nBagruse 2 (lé:m)%lge%lbfcWé@seﬁymdm%&e@m epdnibrliabnal
ant i bodi es..j Lk t d . d 141 1A IS
restricte ejtl% t’%l hste% %?]Brf?%%gg%ﬁ%ﬁﬁﬁ %%?1%@#5 O}zliln g?%nﬁgﬁwaé%g{gﬂe‘ﬂl?h %\i}mﬁt%{%[/\%r Kk
publ i shed abtib&Rliecaprovat t@lindikodp de@Bain2 7hetBG196) , ansthody nss-reattetiheitlef f ect
of Ang-2 on.Tie2 is linked to the Fibrinogen-1like domain. The epitope
mappi ng d&PeRK V%&ﬁgifa\t es that the nonoclonal antibodies bind Ang-2 through a
broad i nt erfac%({lzst&t TAS lteisie9 ﬁ@ﬁﬂaliﬂfﬁ thebd isBetB@ 38 Nddsé iR ddRMBk AmpleXAVPLE
16 DETERM NATI CROSS- REACTIVITY WTH MOUSE ANG 2 [0291] The

cross- r eadTpblpt4) weretgxamdradi iohthim expepignent wpabs andoslislecellicp ovagies tissse ed by

ELI SA. For. thi s purpo use -2.expressjon. vector was constructed,
and eukar 3}%0{5l & Oé'g(fe}’sg_ gﬂ@@%?@n‘%ﬁ&ﬁ@%@ fr%r’i’s?lgﬂjﬁyy(q%noﬁ}o 82518 eom- 2.

[ 0292] TheishmikeetidNiG @B Fixel With24°Cradegne ForSRRSS QG anshingahe Vafks (198é ai ned
from Research Genetics, a distributor of the |.MA GE consortium (see

world  wi densiewithPRSydbe endogenepsneronissofAhg tmsusmnwes deriBankitndedsiodn No.
BCO27216, H,0, for 10 minutes. Subsequently, the tissues were washed with PBS and blocked with
10 pg/ml goat anti-human IgG Fab for 15 minutes. The tissue sections were washed
again with PBS followed by treatment with 10% normal goat serum for 10 minutes. After
draining the serum, each of the 10 anti-Ang-2 mAbs (10 pg/ml) were applied to the
sections and incubated for 2 hours. The bound Ang-2 mAbs were detected with 10 pg/ml
mouse anti-human IgG for 15 minutes followed by incubation with peroxidase conjugated
goat anti-mouse IgG for 30 minutes. Staining was performed using AEC-substrate
system (DAKO, Cat. No. 3464) under microscopic observation for optimal result.

[0300] All 10 mAbs were found to stain the angiogenic vascular endothelial

cells among the ovary tissue; whereas, the isotype control mAbs did not stain. This

demonstrated that the 10 mAbs from Table 4 would cross react with monkey Ang-2.
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| MAGE: 3494566) was derived fromthe library NCI _CGAP_Lu29, which is a |lung
tunor library. The cDNA was cloned into the pCW-SPORT6 expression vector
(I'nvi trogeo 20@acksbad, CA) through Sall (5') and Notl (3" PCIiUSe®sambs7

contained the full |ength nouse Ang 2 (mMAng-2) open reading frane of 496
am no acids, as well as the 5 and 3 untransl ated fl anking regions for a

total of 2471 base pairs. [0293] TW&%% above mAng-2 plasm d was

transfected into HEK293F cells usi ci um phosphat e et hod.

Appr oxi mat elMABB. 2.4 OGHHHRIBF/ 0D ASIGIOGENESISdBUVATRIGE]L BDUGI ASSi€YCul ture
plate on the previous day. The nedium was changed after 5 hours or
over ni ght t r andP3Hi onTangvalwaie clp| & witoe agRwRBLOBHHC apJenEl of Fnfzus-2

before th el

ool ot ed MHETARABOSE AN AL NI ARl Clel R0 PRRHEMICHES Gl

pol ycl onalwantfolnldy podstuae Aag-2 Whmmﬂ@dfbcﬁylstﬂea;sor(1mtaatedgnmn imARGR39ficignd294]
96-wel | Nunc I ni Iates coat th condltl ne collected from
HEK293F/ nBee Ay ?eP?g&ﬁf\é\e fe ﬁ?ec%l s 1p HOYE%FF%\AE?‘P rﬁ% é?ptlﬁf&&a%ge

i ncubat ed @boftbnRUaY rih@htudeflﬁicleoymstbvasm&himgmw ﬁntbltﬁeSngwamoﬂaoswbat e
Buffer Saline with a Skan Washer 300 station he wells were

bl ocked byestedUsh thegYlatnigy i grodslifG-8 rweel obd B(ZM;B , mgeQwig body
Thi I PBS) .f [ P68
| mer osa Iﬁ%ts 3%1 Orfrom lilg% ZOefg'iéhar 52]589? E&o?c% 3 u?&%gQéA O@ﬁ%‘?ockl ng

Anti - Ang- il rmat oRcent rati ons . and

buf f er werenplagdieds tdiﬁlQ)ﬂOhSEmIBd)ﬂ Mamgtenccmtaimhg e 10f M(ﬂ@ﬂc/emelwlth amhthout
i ncubated at roomtenperature for at |east hour. The mAbs and each

their di | ukes2eRboGiEs B gonEolAgsnts (ediding an%menalecz(/ﬁ % dgC1 ped Be%d
mhbs wer o (aURELatto Ry 808l AHAE BUBIN B LERA ANV asLak 1RO hiieE g L 20,

Code H1050 ut| on at “room tenperatu or an hour~ set
up the detache mgde hricmafonimice eaart use] fotGAcH tasf gioNB. Adibtt madbs tested were
(TMB-m cr Bi oFX, Cat T%!;//B 1000- 01) was added after washing the
welI's thr e?\ge‘tstfi‘}]ég a&QP‘f“F‘@‘traTF‘ESO}\%Qe“ ’l“gt es were incubated for 30 ninutes

before 650 stopgg@djuti @mef g&@n'da%'l\/[atnggl' @Eﬁ% wel harPRted BRER 091%9%10131)00&1"35

added to term nate the reaction. absor bance at 65 urn was
det erm nedvebgcl deigpiyrc thoamEx pRipese, roeemlml dls[l®2951} offnecet wplep aeerpemestabm wag mAbs

wer e tested The rbance de rate t

monocl onal EREPEbATES V! 5ivEs Wef bupo8 a5 RO dRhS iy iy e ¢
capabl e OfTHH M:tt 1 toud¥DRER M8l rémbisieind ARiRKRAEISTERER the® Redokd&iNS The FOT
confirmation, bi ndi ng anti body was titered by ELI SA. The nmean OD 650

urn (S tMPtrxgat pjees wereaepsicnd: waelatn ppd eut)iply BEerrastst Qe ATt Whs sABTZEN m )

shown 1n the TPETH antithe 48 SLANRSuttofed formalg Byt bul? oS fudladadh ™.
Ang- 2 i n epadsfsia fﬁe@@ﬁd@tﬁg MHAGRES to 7e@althiel seRing fainh @fctainoafottreléht ghar

(Figure 10). The binding curves of these two mAbs were typical Signoidal
dose- r espofidiaed iitht Respaienypincand, eesin. PHise sqplipRn Wk {hea ek aguhash BRdes i PSS not

5.2 1 and 230§ OREYR GROFARAAE AP RRa R oo RUETER WRRE R0 |
and 3. 19. Zanklaloe 3] esbendodmtini oeilltapdtbdx)adnws&el ArfigirRionFMANBLAEAAD | NHI BI TI ON OF

MURI NE ANG- 2 BI NDI NG TO HUMAN TI E2 ?2@6 The rmnocl(?nal anti body 3.19.3
was sel ected fd0393lr ¢ hdke tigegen niylagiee saBiers ssetioged AP pup %et‘iemtﬁ)rﬂ&l Ag of

mouse  Ang- @k iR olle 2 TwoCndbindeRVERASE p@ nfohle™fere made and used for

staining. Sections were blocked with BSA (0.1 %) and then treated with monoclonal
antibody reactive to mouse. CD31 conjugated to Phycoerythin (dilutions as recommended
by the manufacturer). After thorough washings, sections were mounted under anti-fading
reagent (Vecta Shield) and observed under a UV microscope using a red filter.
Representative Digital images were captured (two images at 100 X and 200 X
magnification). Nuclei were counterstained with DAPI. Immunofluorescence images of

CD31 staining were analyzed by a Skeletinization program. Data were processed to
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pl ate was coated with 4 g/m of hTie2/Fc (R& Systens, Inc.) at 100 I/ well,
and the wells were blocked as routine at 4C overnight. The reconbi nant
nouse Angw® 200mA1eg9532) in the cul ture supernatant of thePRIBTBL0VSANTHS2
transfectants descri bed above was enployed. 100 | of mAng-2 cont ai ni ng
supernatant with mAb 3.19.3 at various concentrations was added into the

pre-coated wel.ls, and incubated,at omt erature .far hr.,116

D006/ 0680 PIOBHS IS SeFIFaRE, HoflosubRRal 16 TShEruP: Ths Sl be i Ang- 2
(R&D Syst efpured MZA )antl 198 widi dhhshbietha Rfebostantiean @b satiboditdiete the dagter of
concentration of the niAb was tested in trij plicate. The bound nouse and

human Ang-toagevessaleenssiBiguiesiZdy and hlnad veael lengheHiguh 2B pol ycl onal
ti bod Sant Bi : > = ith
rouse ang. 2 cduitdla wifheEPERERen A B hHE 1y Sl 6w BB, U

det er m nedM8@-nedllsakdteverd eotgobtadinsthe Meriyea sveaclaide to induves sighificavdeed t hat
mAb 3.19.3 _inhibited hinding,of both human and. nou Ang-2. to human Tie2
in a dose-YépeRgENss. neliBIUCRiagEPETLE 00 bigd %E?mwwﬁfpwldﬂﬂ-
CROSS- REAGHEYE TYnWohH MONKEYanYRehd-ATWRE d&@%hifﬁ?@?ﬁﬁhi%ﬂgd 2, Ssoluble

specifically expresséd in angiogeni ¢ endot hel i , these tells from
nonkeys wee@nibtinami cFieZFophetrine ahggestingihaedingi2 pragiedd bnddeF-Tapellsbpldyes as a

way to indifectly determ ne. whet her, .eagh .ant.i body crpsssrgact.ed. with
monkey Angl5. 1 BBGEEORRESSEGR 1 BT aby ATH n%i%sangé‘?*&%e@}e?;wg{gg SVPHdd i n
Exanpl e 4 effediatd] ¢ relicovdegex amngd that it BigpseXpané WEIR-7usils)g endot hel i al

cell-rich ovarian tissue from nonkeys. npl etely dried 6 mfrozen nonkey

(Cynonol gus mad83@d) oltaisy not jckesy choye dhe olgs2wisolyrei Regativip tqpnirel zatbedie f or
5 m nut es.piAf i i.d j. i t
er ot dasd 110 F i iRt foslst By, BlURG, s i Hiind BOEAAAMEPOLS

Subsequentihtgrfeteheithi tamoe rowtheimeshe dena drinft RBSledn (Hakd ack gltbwii)t hThd GgG4 m

goat anti-human 1gG Fah for..15 mnutes. The tissue, secti.ons were washed
agai n wi t HSEHE $IHobRRIEPSYY ‘P&é‘ﬁ%‘fﬁ%?f C‘ie%’fﬁ%?%?g%%f iy 8 modgh 48

mnutes. AbLPhin MEALDING bhe 3% WRnLashs of 3t3e 199ankiid Ang: 2 sf@‘?ﬁcaﬁ&?
g/m) were applied to the sections and incubated for 2 hours. The bound

Ang- 2 mAbsnivbrted afgiegsnesds @<t0051 0-iggt performeddyy asculohgmamvhilg@tliess hablessenut es
fol |l oned béffei ncubati on wi th peroxi dase conjugated goat anti-nouse 1gG for

30 ni nut eS & ai ni ng was perfornmed using AEC substrate system (DAKO, Cat.

No. 3464) under[0Bo6]r ostapivell @iablishad kien Agr? BRkpIEded yatibthei1360d inAhk 10
mAbs were found to stain the angi ogenic vascul ar endothelial cells anong
t he ovary Hesfad thipsehassen capsidaed e avloating pgipgsaiciiagonotiogteyeh Ampng s

Mg 2. 11708 008 CeuSss Per RS 0bB7 BBy e R B E Y fRE ™ P s
I N VI VO ANGBICEBENESB She Wﬁ?téﬁ%@r?ﬂ?@?%x(ﬁgﬁ?ﬁﬂi?mgﬁ Angclziudnehig Iivewxgivdrﬂi vieYo
olug angt dyerearE R e ad el e Rite: Aned Produt By (RO o6l bl ngh Buce
Ang- 2 whenn&isbtalesl The WhiBiRry effedt HRlRRE 6 b kBBt MRBNRERT Ie&pRBed Ang-2

can be a paracrine angiogenesis factor. The overall anti-angiogenic activity of the mAb

was partially attributable to the neutralization of the tumor Ang-2, in addition to

neutralization of vascular endothelium expressed Ang-2.

EXAMPLE 20
DETERMINATION OF THE THERAPEUTIC EFFICACY OF MAB 3.19.3 IN A431
PREVENTIONAL XENOGRAFT MODEL
[0307] Anti-Ang-2 mAb clone 3.19.3 not only bound to mouse Ang-2, but
also inhibited binding of mouse Ang-2 to human Tie2. The anti-tumor activity of this
monoclonal antibody was tested in a mouse xenograft model of human skin epidermoid

carcinoma by using the A431 cell line.
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nouse as a xenograft. When MCF-7 was incorporated into Matrigel and

i npl anted subcutaneously into nude m ce, robust vascular in growh into

t he gel waie 2b@umesbs3To establish the Matrigel plug nodelpCcTArs2008med6sDl d
femal e BALB/ c/nu/nu mce, with body weights ranging from18 to 20 g
(Charles River Laboratories, WImngton, MA) were enployed. A total of 0.5
m. of Matri gel ai ni 2X106 MCF-7 cells, wth or. wt t ng-.2

anti bodi es, or @%n ]rol Ag'glencz%s |eﬁecflll}§]r%‘§lrﬁ/§fa?l%@gaeﬁ 5 18%@?{}%153276@8%67088% and
| g&A i sotsypeosfdidncel S ImadoddidienyESE WlER , oldvefethatdl BEidé ABAMIShi/ni)jvest ed
into the right flank of the nude m ce. Five mce were used for each test

group. Al lenipheyedplss meddl degvelapaentg (ihe dd 1 1wlla wandertestatad wspended ¢rn .

[ 0302] Af tghiSEVER SRYSE bR ; r.end bl ood
vessel der%\gfrltglga orC t hi gpe%{glﬁ)%gg@{am@gjg?(cgf Cglllsla’%%gﬁlg%%h g@?na%gdﬁlgﬂg%&haeep
anest hesi dlanaof thenmic: Bk mildvewdetrandpelizqal ings dikferent exqps eehch lvootagting éhoval
of the covering . skin flap. _The.Matrigel plugs were then.remved and

i gi tal 1 s Qi s e e S Y s esdee FGatecisELy el s S BRAd
careful Iy sangs caftisbth® chbiolPiibsdy, GRE tRe! pehaPeckBBrchft@Z €The tinehsRav@fek
and the other fixed in buffered formalin. IDBoth parts were then enbedded in
par af fi n feaeh Gwaqrivwinp mepasuiad éwics peoweekynThvelumsead ttho endrrvoam celoghntetbass e
were cut am stai A he ssn and eosin. The sections were then
exanm ned 3\?10 lérrlleéa%%gglem\é%}@r @-9%:’0%0% Representati ve

phot omi cr ogr apt{e3088r e Agdtingdeded IWBigufanBsSmA08.1¥ 3 sipaifidalyGidlapsadA431
endot helial cel] and blood vessel infiltration was recorded. [0303] The

frozen Matene@pit Simeserawile Thetvemesdimnanvynmns of thegsatyps somirol eyopgagiched
m cr ot one. i e i : f

St ol i ng. RS R R M A TR T3S (FERTRRe RFRTAR by
nonoc| onalsigniitantip dlowedagftarvidast b0,namdswas Rt Icojligatiedend RiyRaye?3;tthe n

(dilutions as reconme th nufactyrer).. After thot gnvva | ngs,
sections M?@%ﬂ%e@&ﬁ@ﬁéﬁ??ﬁfdﬁiﬁﬁ lsr]é{égé‘%ﬁm@%cat ggé‘ni‘rg’llu’g 1°%ﬁ>3hfhe
observed uhgketh. @ UV microscope using a red filter. Representative Digital
i mages were captured (two images at 100 X and 200 X nmagnification). Nuclei

were count erst dPH wi The pamlts suggash dat adribe dosege Pepdgins thas exi@Bdenst by ni ng

wer e anal e hNi i ! A1 Qce . 18 WO
2006/ 0689 %ﬁ%@%‘%&%&@gf"ﬁ%ﬁﬁ Sohaik O\?gﬁslg 4P etﬁﬁfstf%e%??ﬁ ééféln B engt h
for each @1upwadhblertosidifcandn dekyftheincbwih of A4gureaodidh iamadd dce. wWitiich
show t he ﬁffect of anti-Ang-2 antibodi es on the nunber of . bl ood vessels
ends (Fi gdtelyishet theqemi-Buaery eldeqd| off Siegappnoplogaly antibasly 1 duestp mbnbkiting
experi nment BB LT t t ool RaLd i r0el NEepT.; =7
cells thatan\%:cr e ifr?ccﬁjir g%r g?%’da? r%ﬁ {I%g I\/atdr ?ggtlhwvxlgra tgl\égélﬂgggtegss? guggﬂg%e

si gni f i candickexeedel Defisignil BHe me tiesumdhes 4 phlusedodymginigeadst, she metlthnizn

i nhi bited a posjitive control .anti- VEGE antibody. The. angiogenesis was
'S0 si oni % FESHHL VIR AT EE BBy SBPEit & THbE SRR aD PR IO Gt o
suggesting thatjoNg- 2 PhoeueRshiy I¥dctién CFl habPI.4YS Bay Ml Beilfnitd¥Cto its
angi ogenesis in this nodel. By binding to any Ang-2, t¥1e Ti e2/ Fc_woul d

ef f ect i velbjogkagriebAnge/ Tied apsogtatiph gnd censgguans signplinge dAs indi¢psedprEZxemnd¢ | s . ;
rt+ [030 IS hat . 03,k SQty n Jve o nt,i body,
PI (16. 1. 3,57]’i¢1r%ac é’d%aﬁlég’g%{e“ﬁ&;g?vsﬁf&glté h‘%ﬁg?} P El%glﬁtgl;‘g&él&% RcARE ol 7. SO0Y
occasi onalthigresiinglgy the heAmklisé bioekdAngyl einkliicel Misdpitoskaohtiaht Itipdedwn (dat a

t sh . The | i sot trol _antibody did not h ffect
tn (f)le anmé%tkgélsE%ingﬁﬁl@%;rzgq%ggpﬁgﬁggr? '\Kﬁlrénlcox%p%{ringlg thenp%tencg\é% ngknly?;.el9.3ef%r on

its inhibition in the binding of Ang-1 versus Ang-2 to Tie2 (Example 12), it is apparent

o

that mAb 3.19.3 is predominantly an Ang-2 antagonist. Without being bound to any
particular theory, it is possible that dual blockage of signaling from Ang-2 and Ang-1

impairs angiogenesis and consequently tumor growth.
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seen in Figures 12A and 12B, clones 5.88.3, 3.3.2, 3.19.3 and 5.28.1
significantly inhibited angi ogenesis (P<0.05, t-test perfornmed by

Vascul oGawp,20ednicBes3ot hers had | esser effects. [0306] | rcrasawisios5657
established that Ang-2 is expressed by endothelial cells in the tunor, and
t hus has been considered as a autocrine angiogenic factor. However, Ang-2
has al so been found to be eXpreSSW@Z ypes of tunor cells in vitro
and in vivo. Except 3.19.3, the S tested here do not cross-react with
mouse Ang- 2. NABtH] %3 INHYBIMES TUNMIBR GROW THADS ESTABLASHEDEX EXOGIARRN Ang- 2
produced by the MCF-7 cell, but not the npuse Ang-2. The inhibitory effect
of these mibs suggests that tunmor expf@BEEd Ang-2 can be a paracrine

angi ogenesi s f T V [ [ was
partially attri g bI eﬁlﬁ%%ﬁ %égﬁ %?ﬁ%ﬁ%ﬁﬂ eqld%%hé&rr%ys %Sﬁ@?or?@??ced

addi tion tto pras@eetsroal ofzabtnyotypes of asnel alt iendedrtable iorpasipate ssach Mnge@onal

EXAMPLE 20 DET HE THERAPELTI C EFFL CACY B.3.19.3 . A431
PREVENTI O‘@RDE %Ayf’%}}g‘flés A E 1680 S50 Wﬁe{\’@ ”fg ¢ 3f0n gt
bound t o0 NRYRGAIB; dnd heteford)] ﬁlalvlﬂhe Hhﬁ&%‘r@xlvﬂld'Iﬂgh@fexﬁﬁﬁﬁ&t%gﬂ?el&&uﬁbl rran

Ti e2. The anti-tunor act|V|ty of this nonoclonal antibody was tested in a
nouse xencyfiedcy ofpdedntiofngrdnmAbskihdeponserivsi Binecaméind Al 3bgrosssicags @a¢ A431

cel | [ine. neu?l ?lé I%QIQ /A%g%%2 Igl b yr§%919§%5®§; chc{sgli; 981161'@6‘1% é?n el €

cultured in §38° 1087 ne” & S reac Iuence
| mmunodef igfiely of mbibieek tuahdat gfrml e mce (Balb/c/nu/nu) were enployed for
nodel devel oprrent The A431 cells were harvested and & Pended in

S

Matrigel . A cellP38lspeReiesh vhshenii-Ages mAl Ge debalpai i%AjaBksheg tumor,
i ntrader me b 1BiCothfiCthak |A20K1 Ghe thﬁl?zaﬁncﬁl%n aﬁ@ﬁbc@t| %MLQVB%HQ f—'terﬁgode'i‘t 0

di fferent groups, each contai i ng e sane day, m ce were
i njected |Wﬂsremp;ﬂoyetiorm139. yf Miab 3. ](9 ”_BaterS dlf amN)O n@/KOwere admmlskbteylptm@qwt r ol

ti body, i th ft
asur oy (U dn By el BRSNS £ ndl afturoh e Bip i e Gt R e
= Lengt h X Nadt REdgY 1Ené ©M0.2 [(BB09Dn Bedel betslisRéE ehichdrs,FQ 8.193, aldhb

3.19.3 signifi cantly del ayed A431 xenograft tunor growth The avera

t ;Jm)[] voI ulemonftratede i sldllmﬁ@r}’ﬁlffﬂc? & cepplporsridhé isaypecontrel. chiguest 1494% end
ot ont 11 cantry TR 7eh 8BRS ARG EE Buet 15 LAABUI R IBreciyehy pay

23, the V\@zisLH?fBlefJ@d iafd 76% ifhiGit{ohraatnm®n groGaln vetd fhuhd (pH0)06) adi Cakikagg a 66%

inhibition of the growh. [0310] The results suggest that at the dosage
used in this edfdMImendbe gymon,grayyth ki ltwﬁiecm@s Ze%fﬁéu%ﬂo’@k‘%@‘i{lﬂ%“a

bi ndi ng Ofxetngéx%ft lhGRD q’lufrﬁn cBﬁ)n a@l@ﬁtg&%ﬁﬁno—ﬁﬁm 488 hish $As FNYREI B @wttQ an

significantly delay the growt of A431 xenograft 1n nude m ce.
likely t haatvetalgeva]mtne—ctf@rﬁ)cpmembhdzughfatOﬁengr‘bgdmlmﬁhB i ivbodgt fpsnctltsvdlam

acoays. | ot HEREHEY ohecy By eiomeg S NBH AP RS iy oS ﬁré@ﬁ ®P!

phar mac odyimmscan@f&rmresﬁehﬁv TUHyFP afRf tudedriiAplankakitn 51%@ .
anti -angi ogenesis is further em)nst rated i n Exanple 2 {0311 The

nmechani sm of ad03¥ of ImppnaryooZheahoveoesidis, Fﬁthﬁ{ﬂé@ &b 1.89.3 151 gvéficagly of
Ang- 2/ Ti €2, a8 R0¢ LAl Yo didinGRO HE A ERkeS bERA M resifoly "R Ay &KATH! €

express human Ang-2. However, two other mAbs that have no mouse Ang-2 cross-

reactivity did not show significant inhibitory activity on tumor growth (data not shown),
despite the fact that human Ang-2 was expressed by the tumor cells. These results imply
that an antagonist of the host Ang-2 is required to block angiogenesis and tumor growth.
[0316] As discussed above, Mab 3.19.3 cross-reacts with Ang-1. However,
the potency of mAb 3.19.3 on Ang-1/Tie2 association was far lower than that on Ang-
2/Tie2 association (Example 12). For this reason, it is reasonable to conclude that the
therapeutic efficacy seen in these models is predominantly due to Ang-2 antagonism.

However, blockage of Ang-1 in vivo in the models could not be completely excluded.
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7, this mAb is also found to bind to Ang-1 and bl ock binding of Ang-1 to
Tie2. Interestingly, the mAb al so bl ocks Ang-1-induced Tie2

phosphor yWweat2o@mesdss i s known that Ang-1 is involved i nPcgaAse00508i68T at i on.
When conparing the potency of mAb 3.19.3 for its inhibition in the binding
of Ang-1 versus Ang-2 to Tie2 (Exanple 12), it is apparent that mAb 3.19.3
is predommantly an..Ang-2 a oni.st. Wthout .bejng. n .

ar £ out ar> Bty Mt fufes AR REbHmeth AT by SR AGisS ek SaPlls weigy,
Ang- 2 and 18i®r blectifigawtsotaegieagenesi s and consequently tunor growth. 120 WO
2006/ 068953 PCT/ US2005/ 045657 EXAMPLE 21 MAB 3.19.3 INH BI TS TUMOR GROAMTH
| N ESTABLI SHED XENOGRAFT MODELS [0312] Ang-2 is upregul ated by angi ogenic
endothelial cells, and is correl at %MF@IE?% ession of many types of tunor.
It is reasonable to postulate that a nonoclonal antibody that bl ocks

bi ndi ng of ARGV EERIGACTDRAMAR 3viid.3 INADIMTEONAL TUMOHR XEWMQGBgdilesi s,
and therefore, inhibit the tunor growﬁﬁbg this experinent, the

t herapeutic efficacy of an anti-Ang- was denonstrated. Since mAb
3.19. 3 cross-repghs] andhe BeitiAd XTI A19:32hdh@oril SR JIdGwast fRkted MAD
was chosen to denonstrate the in vivo efficacy of inhibiting tumor growh
[0313] To ik sxusqienogest madsls phlgupaneipeg byoisirg] disferanhiumarseBdingsl i shed

tumor, and tu ot her,th - t u ol [oF oVo
xenogr af t m)delrmgﬁ S e%}ogyg%néf%‘é%gém%f %E W .3 g@°§®§rﬁ§$’anm6 ny/ kg
wer e adm repgicenied tmtmempef(A4digekingntdrapemiat (Cubab) yand Threadtr ekho®mnéisoad not
start until the tunor e established, with an average .volu of 0.2 cnB.
On these é4 ?,il\éﬁggl\f%ﬁbs@ A3 3 4t Skyehisepe ek TP y
effect in GONBALSRE Wnldinbdicien P YiRewER16 Fomalk HGHE %‘veilé‘éng oygorthade] 79%
inhibition at 0.5 and 2 ng/ kg (p values are 0.022 and 0. 027, "respectively)
was achi evded¢lopment75%hentellsi wiersn hanvestedyosusperslet hinndfatrigeadunad (thet0 .igi@spdat 10
ng/ kg. [0314] .The tumgr growth inhibitory effect .was reproduced in.an

e 5 onal TGP P otk Mo e du b st st rabt ™ soPifgas

al | oned t QOIPWiéd TRe nAYE KRGS iy &tetiTtRbeiPoReARBwithNot hatabf AA33989/,kg t he

mAb 3.19.3 was not found to have_ a significant effect, at both 2 and 10
my/ kg, t hesaims PomiohianEbodyy e tHiGviRH Weekobwseager. —Gonel eperipenseisotype

respectivel i - at i i In
Cammary. ot LirePliBBly RafehEhad H¥RIagh TR AL ol et it Herp it

i nhi bi t ed ttviteopergwesit. h The tdieme hsfethendel swisesdledated rdseVadtmegt Y.enftht 1 LoVo
and SWI80 _express e -2. However, t ot her mAbs_that haye no_nouse
Ang-2 cr o§¥?1éﬁ’éa6tQ'€k‘f"f)]dﬁgrgﬁéfals%aﬁsﬁiﬁ o5 REer SomibpinPBiYom sy %lefoan

tunor growitod dahide 194) SROPMLe %Fi@ﬁ%ﬁ%@?xh‘ftﬁgr&i@s‘?t that human Ang-2 was
expressed by the tunor” cells. These results inply that an antagoni st of

t he host Ang- 2 [0318]equitsedent tn Bitde K 6angitogéR8sihewaddignifmant getomtyhin 4110316]

As di scussed abgve b 3.19.3, cross-react.s with Ang-1., However, .the

Sot ency  orcagag. ekt Tpdii kST AITENE pthbibnididodas FBUCHS patiPRe, o,
Ang- 2/ Ti eRds@ssb&haddlen (Exanple 12). For this reason, it is reasonable to
conclude that the therapeutic efficacy seen in these nodels is

predom nantly due to Ang-2 antagonism However, bl ockage of Ang-1 in vivo

in the nodel I d | £ 06/ 068953
:D?:T y Ug 238 5/e 02582$ "&b 181 8° WIRLELS!o¥ if¥Gb LiRcy oAb 29

Tumor models % Inhibition % Inhibition
SubQ Xenografts 2 mg/kg 10mg/kg
twice weekly twice weekly
Colo205 35 46
A431 43 66
HT29 N.D. 54
Calu6 N.D 38
HCT116 N.D 33
Orthotopic models
MCF7 35% 74
MDA-MB-231 50 58

P<0.05 in all cases
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During the entire course of the experinents, no obvious toxicity effect,
such as weight [|oss or bleeding, was observed. EXAMPLE 22 | N VI VO EFFI CACY
OF MAB 3.W0.2806/06895BDI TI ONAL TUMOR XENOGRAFT MODELS [ @8TAjS2008@4%81 i - t unor
activity of the 3.19.3 nonoclonal antibody was tested in nouse xenograft
nodel s of human cancer by using 9 different tunor cell lines. [0317] Colon

adenocar ci nponma 0205 HT29, HCT116), epidernoid carcinoma
(A431), lun 3@#1@?‘ W%&P@S%agﬁwc@g t adenocarci noma ( MCF7,

VDA- MB- 231N . I eldos deverginedll tured in flasks as routine until the cells
reached sub-confluence. Inmmunodeficient 7-10 week old fermale mce were
enpl oyed for nodel devel oprrent The cells were harvested, suspended in
Matrigel, and tfgeqyyi Nj I e wer e
t hen random ze B|§nt]o co ort?lgo g?ﬁ?@g}lﬁ %9 ﬁgt\&as %%gu\?ﬁgc%ﬂ;\?\z?e%eg%lect ed
i ntraper i tstaigiap ldgnsityt hCD35 staining depdity 3vakSméisured byl thodsgle a&dr‘ntyr mhmﬁhgn&ody,
and tw ce per  week ﬁ@gre ter. For all exper(i)me gsotg contr ol

anti body tSO8RERE et i ST T SHDOTT ST SoHPh &1h A pt & nb¥ WEIE WESsur ed
twice per MeRked TR skl Hl”Plgﬁfe 1€ thehifint WRMicAeH! ALY 1A8H0dYABsed thengt h
x (Wdth)2 X 0.5 (cm . Gaphical conparisons of tunor growth inhibition

i s shown fdgnsityHPPLIPF] gtaiming ) 4Q%dCQIa1ba16d (1 ueerdSBYG xetioylyaf (s [@818]

cenograf t SuRRtTaeiEt bl SBARS Rl LERRTER DY R e fric

non- opt i Mcaaating@se.@004)sshedileg . T-ad | Smiig: cﬁemmes/sepéounﬂ; Weré@nglefoncacy of
mAb 3.19.3 Tunor nodels %l nhibition %I nhibition SubQ Xenografts 2 ng/kg

10ny/ kg tvviﬁféﬁwé@kﬁoy thepiCoto2e e HCED] & 2erpeuaftsg 6 Thosg Fpmplesedso prinbited o, 54
Cal u6 N.D del s MCE7 35% 74 NDA-MB-231 50 58
P<0. 05 i n arl %&é %5&% %Ig&s %%9{’562* BT/ US2005/ 048657 *Gr owt h

inhibition not statistically significant. N.D. - not determ ned [0319] The
VDA- MB- 231 tunor tissue was anal yz i + vessel staining density.
CD31 staining density was measured | d and by manual grid

counting nB¢ROEEF ARITEWNGIMARTIBOBIEY FORPTAR @@ATM@NT af AN@Q@@EN@SIﬁ unor
were analyzed. As seen in Figure 15C treatnment of mce wth 3.

anti body decreased the den3| ty RELATED RIS A By by 40% corrpar ed to a
control 119G anty S tati.stica .g cant w,th
counting netho Q hr esh d%%fn?%lgé& 015)" ¢ Lsa‘%fuag :hang bt A Pebody

treatment in human patients with various solid tumors, human patients are dosed

U

periodically with an effective amount of anti-Ang-1 and anti-Ang-2 antibody. At periodic
times during the treatment, the human patients are monitored to determine whether tumor
growth is inhibited. Following treatment, it is found that patients undergoing treatment
with the anti-Ang-1 and anti-Ang-2 antibody in comparison to patients that are not treated
have relative improvements in one or more of the following including but not limited to

smaller tumors, delayed time to progression or longer time of survival.

EXAMPLE 24
USE OF ANTI-ANG-2 ANTIBODIES AS A DIAGNOSTIC AGENT
Detection of Ang-2 Antigen in a Sample
[0321] An Enzyme-Linked Immunosorbent Assay (ELISA) for the detection
of Ang-1 or Ang-2 antigen in a sample may be developed. In the assay, wells of a

microtiter plate, such as a 96-well microtiter plate or a 384-well microtiter plate, are
adsorbed for several hours with a first fully human monoclonal antibody directed against
Ang-1 and Ang-2. The immobilized antibody serves as a capture antibody for any of the

antigen that may be present in a test sample. The wells are rinsed and treated with a
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counting (p<0.00004) by 1-tailed T-test. Siml|ar CD31+ vessel counts were
made on ex- vivo tissue for the Col 0205 and HCT116 xenografts. These

sanpl es aveaoextesBted a simlar significant reducti onpPCm/USDBEN4366BSEl S.
EXAMPLE 23 USES OF ANTI - ANG 2 ANTI BODI ES FOR THE TREATMENT OF ANG OCGENESI S
RELATED DI SEASES [ 0320] To determ ne the in vi vo effects of anti-Ang-1 and
anti - Ang- tlbod t L0 hu atl i nor s,
human pat %Dé%‘iqén%a% d%%ceda% lggirglp“&?l@a L Wr ﬁo P#I\% {LPGCI 1& %H&’rlﬁt? nf(gjftlilg

anti - Ang- lapaiek. anti - Ang- 2 anti body. At peri od| c tinmes during the

treatnment, the human patients are nonitored to determ ne whether tunor
growth is inhi dP3%d. FOPPSARAELL Meabtistre ireateds MGupdest iampiasieatied of

under goi ng, \,[.84h antitl hmt Qﬂh%&umgcohamﬁaan;wnd% af0f bO@hntiPen.
conparison to pa |ents hat are not treateo ave relative inprovenBnts in
one or nor$ucbfa satpld wiay dbai fog exmobleda neruimugampde fibinna swgedt usenteil loé haviogor s,

del ayed tine.to eSSI on or of su ViV EXAMPLE 24 USE OF
ANTL ANG VTP or RATAGNE S & R@N%%&&’ f&%@e Ospg %P?ﬁﬂk’g%’ An -2 Antigen in
a Sanple [0321]jo j!E”ZWIﬁr lrin@iﬁgobv&meq&@rsb@pte disgaﬁ/dae&uhg;/&)en%%e tlRgted

detection of Ang-1 or Ang-2 antigen in a sanple may be devel oped. In the

assay, welWwih @secand bt lpmansmnopg chenal arstuéﬁgdsané - Aom P apilqdytthatds labplgde or
384-wel Iy I t

Futy hors SERBREOE L A SRR b RV DA bR

i mobi | i zade@nmhbddbelabamaar@sl and api-Amg-2a mitidodg sefves aanydeéctingentibody. gen

that nmay be present in a test sapple. Th welhlés are rinsed and treated with

a 123 D ABUeITasbeREetessend suEedy. the vadlisang rsged ividy Bpdigeopjuggte
protein oryal bl éerHﬁs% @M)%ﬁs@ﬁﬁfaﬁlecc}@&ﬁeédﬁﬁd Qbsthte! hﬁle ndéntiaBon
[0322] Subsequentl the we are treated wmth a test sanple suspected of
cont ai ni ngpftthe aatigénganthedtestwianiples sodetarmaredclon tamnpanrynawih andanddrdampwat  of

the antigepn. . Su a sanpl e, for exanple, a serumsanple froma

subj ect su‘geffglt‘?% r%?ltﬁ%%}?’?fgarga%ﬁ}ﬁf% of circulating antigen considered to be
di agnostic of gopmhol g ELBIHsaP\biRidek iaspmg sgwﬁc tahe veBSdensiaIPh&apr
standard, the wells are treated wth a second fully human nonocl onal

ant i - Ang- 1foate daieetioneigthe Amat} ssbiymg-Rantigen inaestéamplsy conj ugation with
biotin. A nonocl onal or nmouse or other species origin mght also be used.

The | abel ed anti-Ang-1 and anti-Ang-2 antibody serves as a detecting
ant i body. DdébingnatidonsiAgp-28ayicex Cesentationid Patitntbody, the wells are treated

ohr omogeni ¢ subLERal o, ATHEUB GBI GHEBRS fhauatity dii-| A1 ResCebyes
sanpl es | Smdlﬁin%[n”‘sé}@lﬂ bthE QFRALIISORME BhRoSbANdATAARENY BnijtdaKe! PRAGLE T om
the standard sanples. [0324] This ELI SA assay provides a highly specific

and very senéwich\viLI8ds aWOghmes diféerestepgopesnomthet Arg-Angolecalnd AMtgndiveht i gen
i t est t 2 Ant Co Pat t
(0325 A Santan! EreAt et mdR 8 olePaes(iRir BRI BE SO e B T,

human ser wB pukhe nBM@ecfebHath PéHdtheRR QSI'I&V‘@'SOQEtdf Apfne aAiANROd h@gh ol em t he
sandwi ch ELI SA, recogni zes different epitopes on the Ang-2 nol ecul e.

Al t er nat i valaiing buffer (0.1 M NaHCO3, pH 9.6) at a concentration of 2pg/mL is coated on

ELISA plates (Fisher). After incubation at 4°C overnight, the plates are treated with
200uL of blocking buffer (0.5% BSA, 0.1% Tween 20, 0.01% Thimerosal in PBS) for 1
hour at 25°C. The plates are washed (3x) using 0.05% Tween 20 in PBS (washing buffer,
WB). Normal or patient sera (Clinomics, Bioreclaimation) are diluted in blocking buffer
containing 50% human serum. The plates are incubated with serum samples overnight at
4°C, washed with WB, and then incubated with 100uL/well of biotinylated detection anti-
Ang-2 antibody for 1 hour at 25°C. After washing, the plates are incubated with HRP-
Streptavidin for 15 minutes, washed as before, and then treated with 100uL/well of o-
phenylenediamine in H2O2 (Sigma developing solution) for color generation. The

124



nonocl onal anti bodi es of nouse or other species origin may be used. The

ELI SA could be but is not necessarily perforned as follows: 50L of capture
anti - Ang-woanaddseedy i n  coating buffer (0.1 M NaHCO3, pIACS/USROEN45657
concentration of 2g/nmL is coated on ELISA plates (Fisher). After

i ncubation at 4C overnight, the plates are treated mﬁth 200L of bl ocki ng

256, he graten o@eRat G el ol ph B2 Ch I AR s e B g A
buffer, . Welder NPLIRIpn0r creﬁteﬁpatmﬁeaf%gg% Oag%ag%@nsegg%%ﬁt@%e pta@aﬁat@a By

diluted in ocking buffer containin ates ar

i ncubat ed asintparis@r tomiidetinps ed’ pwidiedi Ag-2 antigehOpsingi g Hedr pirtiimetdB, cusiedfittingn

i ncubated with 100L/well of biotinylated detection anti- Ang-2 antibody for
1 hour at B88#YAfter washing, the plates are incubated with HRP-
Streptavidin for 15 m nutes, washed as before, and then treated with
100L/wel | of o- phenyl enedlmmgmm@ﬁgﬁmmV@Eopl ng solution) for
col or generation. The 124 WD 2006/ 068953 PCT/ US2005/ 045657 reaction is
stopped with 5003%dl | ol FFsEuces2Micdamdreamainglndhgupitngtsapalnl Sppldatives,

reader at 492 nm..Concentrati.on 2 anti in S ntsa

ol cul at ed Bors BN B BT ol SRt o Rt g T B b g o
four paranmmi erreardlyr ae hetebl iM@rpdRated haiin ByNGEREORAT tHRY dRMrdtzFERENCE [ 0326]
Al'l references cited herein, including patents, patent applications,
papers, text books, and the like, and the references cited therein, to the
extent that they are not already, are hereby incorporated herein by
reference in their entirety. ECUIVEQEN[S_EE@§27] The foregoing written
specification i nS| t .to. ed in the
2Pt to prace U FA" ndBhEbiskoingti sl i PR, Ahae ebiei o

detail cerdnable cnfeesﬂ@[erdeﬁ mett@ﬁtdrpfatcﬁc@ﬂletlheeﬂtmenrh@tbragtﬁngietegdﬁptm ahtile
best node conten&%ated by the inventors. It will be appreciated, however,

that no mef%agpl talhe@raa,m aswelered pobedBicnls ofoijic Appration jand tdeseribes fle best

i nvention o]

conat ued 1o ARIRAREN 67id RyEROK AOUEL oPBibriciod, NERRLL et O Witel o

t her eof . 1RERIMORONGELGEOMAY B{Sﬂ'éatd?oﬂ (t)@cﬁ/ tﬂé&ﬁ/‘éﬁtlorWﬂA? bIeS‘prﬁﬂiAbh/ﬁiDniaﬁy ways A
targeted bind ent th bi nds t oietin-2 with a Kd of |less than
100 pi comgar L? %W% o shedl Parca%%t@a o ngg S & appendef el eréiaRy sai d
targeted hignfaRgi:3a6Rsr al so binds to Ang|0p0|et|n 1. 3. The targeted

bi ndi ng agent of Caiml1, wherein said targeted binding agent prevents

Ti e2 phosphoryl ation. 4. The targeted binding agent of Claim1l, wherein
said targeted binding agent binds Angiopoietin-2 with a Kd of |ess than 50
pi conolar (pM. 5. The targeted binding agent of Claiml, wherein said
targeted binding agent binds Angiopoietin-2 with a Kd of |ess than 20

pi conolar (pM. 6. The targeted binding agent of Claim1l1, wherein said
targeted binding agent binds Angiopoietin-2 with a Kd of Iess than 6

pi conol ar (pM.
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7. The targeted binding agent, of Caim2, wherein said targeted binding
agent binds Angiopoietin-1 with a Kd of | ess than 300 piconolar (pM. 8.
The t ar gewedowiossisag agent of Claim 2, wherein said targeras22sndicsy agent
bi nds Angiopoietin-1 with a Kd of |ess than 160 piconolar (pM. 9. The
targeted binding agent of Claim2, wherein said targeted bi ndi ng agent

bi nds Angi inefd Lt Kd of |ess than 80 piconolar (pM. 10. The
targeted WRael Erdd bﬁl‘% aim 2, wherein said targeted bindi ng agent

bi nds Angiopoietin-1 with a Kd of |ess than 40 piconolar (pM. 11. The

targeted binding agent of aim1l or aim 2, er.ein sajd tar e

bi ndi ng agent |ri a rﬁﬁ%&?%‘g&’lm P%%g?at@d%ﬂﬂ%%l?%‘é?%bwﬁh?ﬁg& 88(59‘?? of
Caimll, herg Picsalothrigiget ed binding agent is a fully human nonocl onal
anti body. 13. The targeted binding agent of Claim 12, wherein said targeted
bi ndi ng agent 2 s mithe3arpsted bintggastelsslian I Nuherein seidtaresd)bietngpgeng. 3. 2
(ATCC Ac% s%}iir? t'c}ILAtan‘ﬁ)r ol%'[ﬁ-_7258) or mAb 5.88.3 (ATCC Accessi on Nunber

PTA- 7259) . . The z%d’etlegll 1D‘i ndi ng agent of Claiml1 or Claim2, in

associ ation w t3h a THeaspeRe bindigd AdenbeEpinal] wherainr dakt targkfed binding hgine aci d
nol ecul e encoding the targeted binding agent of Claiml1 or Caim2. 16. A
vect or cor?ﬁ‘?‘iegisr%e% Pleosphetationaci d nol ecul e of Claim 15. 126 WO

2006/ 068953 PCJ/ US2 : ! ri,sq : f
Gaim 16, 18, A mothay GFoer omdle sdnt QIR Ly R sl Al ARNERE Qher?
conpri si ngindadhmgiestigin-githe KdioflesnihambO imicanedar e eof a t herapeutically

O e (00P e Vi AEBLSEL AR GIRNY O A QL ARl 2t
G aim 18, piRridopuaéith-1 aigel’d oPicBdihag20 gReimaler (?M? monocl onal anti body
3.19.3 (ATCC Accessi on Nunber PTA-7260) or 3.3.2 (A Accessi on Number
PTA- 7258) or 5.688. 3 Thxtagelrd basknhrgenueifeeinptavhoasy)saidtargetaddinding agenbf
Cl ai m 18, relr i.d sl i kS.: rom the group

consi st ng}j 0 :ﬁﬁ?@ﬁééﬂr‘améf#gﬂr@%few&%gS%‘z‘ﬁ%@%‘f &%In smal | cell |ung
cancer, glionw, hepiiconeddied bind{tlg yeh), faChimdrawhérbinr eiid tingesed ,bigdsg ri c

(stomach) cancer rostate _cance east cer, ovarian cancer, bl adder
cancer, | (f8g é&l}glwagﬂf}'é% Kd ng‘?%ti%‘ﬂ 56 |P1GO @ré)l\/ﬁ, dney cancer,

col on cancer, pancr ?ﬁie't&r_g%t%ﬂ%ﬁ{d’ing?‘{génﬁ&ﬂ dgfro Qher%ﬁhfﬁid’@@tedﬁﬁndﬁ% QgénPOd of
treati ng Angi opoi etin-2 induced angi ogenesis, conprising admnistering to

an ani mal bimdspfergiondieimebiwith a ke phlsenthae 460 piwhidat(p¥D. dose of the targeted

bi ndi ng agent of daim.l or .ClLaim?2. 23 _ The,nethod of. Cl aim,22.. wherein
oai'd i mab i s ShurmthesaesSid Pedh GianfiT P ar TSR i el iny BePL
bi ndi ng agids Afgidhdistid-V withlmaa oMREOGhD B@ picsthdlnogw1). 25. The net hod of
Claim 22, wherein the targeted binding agent binds to Angiopoietin-1. 26.
An ant agoni st df- t hellisitangeigr dadingagent efyClaim Anyhepwi satd targptedidgnding agent

binds Angiopoietin-1 with a Kd of less than 40 picomolar (pM).

11 The targeted binding agent of Claim 1 or Claim 2, wherein said targeted
binding agent is a monoclonal antibody.

12.  The targeted binding agent of Claim 11, wherein said targeted binding
agent is a fully human monoclonal antibody.

13. The targeted binding agent of Claim 12, wherein said targeted binding
agent is mAb 3.19.3 (ATCC Accession Number PTA-7260) or mAb 3.3.2 (ATCC
Accession Number PTA-7258) or mAb 5.88.3 (ATCC Accession Number PTA-7259).

14. The targeted binding agent of Claim 1 or Claim 2, in association with a

pharmaceutically acceptable carrier.

15. A nucleic acid molecule encoding the targeted binding agent of Claim 1 or
Claim 2.
16. A vector comprising the nucleic acid molecule of Claim 15.
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Angi opoi etin-2, wherein the antagoni st does not bind to the ATP-bi ndi ng
site of Tie-2. 27. An, antagonist according to Caim 26 wherein the

Angi opoi ewDreede/0689Bagoni st activity and the Angi opoi eti RCZ/UBRG0EYHAITES
activity is conprised within one nolecule. 28. An antagoni st according to
Claim 26 wherein the Angi opoietin-1 antagonist activity and the

Angi opoi et i n- 2 .gnt agoni VAR VA } kthin nore than one

nol ecul e. 29. fl} an%@%ﬁ%@@%@%ﬁ% {rlllg Vt%%{g%&glé%ggg%'\/\her ei n the antagoni st
binds to the Tige-2 A eaehbdrof BBativdn aamiadignant Stunse cor cinngnitel, Ceamnpri gt

wherein the antagonist binds ta Angiopoietin-1 and Angigpaietin -2. 127 WO
2006/ 06899§WPW6@§F@48’6’WH 13 11?eegnt%afﬁ?§§o‘il?ﬁl§i°e‘§bcéﬁ?’ o-“ifﬁ%% dlé?ﬁ?/ Oifthh ai s
26 to 30 5@&31&@% ARhAGANLSE 1 ok 814/ Anti body. 32. An ant agoni st

a

according t I'm 31 wherein the antagonist is a nonoclonal antibody. 33.
An ant agoni st d@cor dihegnatlooddETlaing 28 whksreinsaidhaingltiaonist is a ful ly

human nonocl onal, anti bod 4, .ant agoni st accor di ai 3 rein
t he ant agoni st %103 t#ébef ﬁ’%ﬁhg?g %fuégaﬁmni ogﬁgrﬁgll S%ﬁt{ag%ege@ @ﬁnfggsa%@ R? d&wﬁ@
Accessi on iNHHRMaPAAH0A§0). 198 AABCC AfRIEEn Antstss i BNANIE0E br BTA2 7208)C or

5.88.3 (ATCC Accession Nunmber PTA-7259). 35. An_ antagoni st according to

d ai m 32 viepwsion NeaberR TdA» 8tori st 8h (et Bygsssian s ddA 1/ Dhe same

epi tope as the Sfull ; ki Hha3t (&GS ARERS SN
Number PTA-7268)" or @Qgﬂ%ﬂ?ﬁg@ ggg%’s‘?l%élﬁﬁg%e@a%ﬁnw or 5.88.3  (ATCC
Accessi on thugtoep dehfisTR58): . m86norisenotll ¢dhleluhg regateedndoi-sidalh gelh derg camterCl ai m
1 or daim2 in the preparation .of a_nedi.cament for the treatnent of a

mal i gnant &0M8r he@tﬁce}hﬁgr {]Pé'gr)Gf‘rc_tﬂoé‘i‘atﬁ%?ldME?reg?ﬁt’%%\(%mﬂ%ﬁtlﬁs Gt p{(gfﬁq;? i's
sel ected fhLRUBr! MBeasO@HR:C AREHST | e -bIATRIANARSer, Sﬁﬁ% | catibdr dlieBmsanger
non-snal |l cell” lung cancer, glioma, hepat ocel | ul ar (Tiver) carcinonm,

t hyroi d t wndemetyiak caiast,( kidosmchilcer.anelen  capeass Parw@eativapaee!l, Hidegpidememider
ovari an cancer . abl adder cancer, |ung cancer, glioblastoma, endonetrial
cancer, Ki 8’%@/ "®ancer, col on cancer, pancreatic cancer, and epi dernoid
carci noma. 38. 7Phe usen@hodChditrealhy AMptdpidinshindiuced gagiededtsidicogpragent i s
a nonocl onal = antibody. 39. The use of Claim38, wherein said antibody is a
ful ly humddmyeipisEns ain anime] Bowpd theyeofprbergpatispllpipshiveslosqpbihgitareetsd o

fully humgy dﬂg%?%ﬁﬁ‘i}%@tm@é“? a fully human 3.19.3 antibody (ATCC

Accessi on Nun ) or 2 (ATCC Accession Nunber PTA-7258) or
5.88.3 (ATCC ABessiThe mithixkof GlaAn 2250)erein28id animal is human.

24.  The method of Claim 22, wherein said targeted binding agent is a fully

human monoclonal antibody.

25.  The method of Claim 22, wherein the targeted binding agent binds to
Angiopoietin-1.

26. An antagonist of the biological activity of Angiopoietin-1 and
Angiopoietin-2, wherein the antagonist does not bind to the ATP-binding site of Tie-2.

27.  An antagonist according to Claim 26 wherein the Angiopoietin-1
antagonist activity and the Angiopoietin—2 antagonist activity is comprised within one
molecule.

28.  An antagonist according to Claim 26 wherein the Angiopoietin-1
antagonist activity and the Angiopoietin—2 antagonist activity is comprised within more
than one molecule.

29.  An antagonist according to Claim 26 wherein the antagonist binds to the
Tie-2 receptor.

30. An antagonist according to Claim 26 wherein the antagonist binds to

Angiopoietin-1 and Angiopoietin -2.

127



WO 2006/068953 PCT/US2005/045657

31.  An antagonist according to any of Claims 26 to 30 wherein the antagonist
is an antibody.

32. An antagonist according to Claim 31 wherein the antagonist is a
monoclonal antibody.

33.  An antagonist according to Claim 32 wherein the antagonist is a fully
human monoclonal antibody. ‘

34.  An antagonist according to Claim 33 wherein the antagonist is the fully
human monoclonal antibody 3.19.3 (ATCC Accession Number PTA-7260) or 3.3.2
(ATCC Accession Number PTA-7258) or 5.88.3 (ATCC Accession Number PTA-7259).

35.  An antagonist according to Claim 32 wherein the antagonist is an antibody
that binds to the same epitope as the fully human monoclonal antibody 3.19.3 (ATCC
Accession Number PTA-7260) or 3.3.2 (ATCC Accession Number PTA-7258) or 5.88.3
(ATCC Accession Number PTA-7259).

36. Use of the targeted binding agent of Claim 1 or Claim 2 in the preparation
of a medicament for the treatment of a malignant tumor.

37. The use of Claim 36, wherein said malignant tumor is selected from the
group consisting of: melanoma, small cell lung cancer, non-small cell lung cancer,
glioma, hepatocellular (liver) carcinoma, thyroid tumor, gastric (stomach) cancer, prostate
cancer, breast cancer, ovarian cancer, bladder cancer, lung cancer, glioblastoma,
endometrial cancer, kidney cancer, colon cancer, pancreatic cancer, and epidermoid
carcinoma.

38.  The use of Claim 36, wherein said targeted binding agent is a monoclonal
antibody.

39.  The use of Claim 38, wherein said antibody is a fully human monoclonal
antibody.

40.  The use of Claim 39, wherein said fully human monoclonal antibody is a
fully human 3.19.3 antibody (ATCC Accession Number PTA-7260) or 3.3.2 (ATCC
Accession Number PTA-7258) or 5.88.3 (ATCC Accession Number PTA-7259).
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